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1

SolidWorks Fundamentals

What is SolidWorks 98Plus?

SolidWorks® 98Plus is mechanical design
automation software that takes advantage of the
familiar Microsoft® Windows™ graphical user
interface. This easy-to-learn tool makes it
possible for mechanical designersto quickly
sketch out ideas, experiment with features and
dimensions, and produce models and detailed
drawings.

Design courtesy of Barrett Technology

This chapter discusses some basic concepts and
terminology used throughout the SolidWorks
98Plus application. It provides an overview of the following topics:

O Instaling the SolidWorks 98Plus software
Q SolidWorks terms and document windows
O FeatureManager™ design tree

O Finding out what iswrong

O Right-mouse menus

O Selecting items

O Time saving tips

QO Preparation for printing

O Rendering models with PhotoWorks™

O Feature recognition with FeatureWorks™

O Using the SolidWorks API development environment
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Chapter 1 SolidWorks Fundamentals

Installing the SolidWorks 98Plus Software

System Requirements
Q Microsoft Windows NT 4.0 (with Service Pack 3), Windows 95, or Windows 98
O Pentium®-based computer, or an Alpha-based computer
Q 64 MB RAM minimum recommended
Q Mouse or other pointing device
Q CD-ROM drive

NOTE: You should make backup copies of al SolidWorks documents (parts,
assemblies, and drawings) created with a previous version of the
software before opening them in SolidWorks 98Pl us.

Required Information for Installation

The SolidWorks 98Plus CD installation program guides you through the installation
procedure and asks for the following information:

Q Thetype of installation:

« Individual. Thisinstalation is the most common choice. It should be selected for a
computer that will not share its SolidWorks installation with any other computers,
whether or not it is on a network.

» Client/Server. Thisinstallation should be selected for a computer that will run
SolidWorks, and will also act as a server, sharing its SolidWorks installation with
one or more other computers.

NOTE: The server and clients must be of the same type platform. There
isno cross-platform installation.

e Server Only. Thisinstallation should be selected for a computer that will not run
the SolidWorks 98Plus application, but will only act as a server, sharing its
SolidWorks installation with one or more other computers (SolidWorks clients).
(You must reinstall if you want to change this selection.) With this option, the server
does not need to be licensed to run the SolidWorks application, but each client must
be licensed.

NOTE: Before starting a SolidWorks update installation, it isimportant to
ensure that no SolidWorks clients are running.
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O SolidWorks Serial Number. For new SolidWorks customers or non-subscription
customers, the serial number is located on the back of the SolidWorks CD-ROM case.
Subscription customers should continue to use the serial number on the CD-ROM case
from their first SolidWorks installation.

O SolidWorks Registration Code:

* |If you are a SolidWorks subscription customer, the registration wizard provides a
registration code during the SolidWorks 98Plus installation.

* |If you are a new SolidWorks customer, you are asked to use the registration wizard
during installation. This generates a registration form that you can email or fax to
SolidWorks Corp. A registration code will be provided quickly by return email or
fax. You have up to 30 days to use the product without the registration code.

* If you are a continuing, non-subscription customer, you must have a registration
code to update to the SolidWorks 98Plus software.

O PhotoWorks Serial Number. If you are a new customer who has purchased the
PhotoWorks photo-realistic rendering application, you need to enter the PhotoWorks
seria number, located on the back of the CD-ROM case. Subscription customers
should continue to use their original PhotoWorks serial number.

O FeatureWorks Serial Number. If you purchased the FeatureéWorks feature
recognition software, you need to enter the Feature\Works serial number, located on the
back of the CD-ROM case.

O Enableor disable MCD. This option applies only to Windows NT 4.0. You should
enable MCD (Mini-Client Driver) if you are using a graphics card that has Mini-Client
Driver support so that SolidWorks can take advantage of the card’s ability to accelerate
3D OpenGL.

O Allow or disallow model changes from drawing. This option makes it possible for a
user to disallow the ability to make changes to part or assembly dimensions from the
drawing. (You must reinstall the SolidWorks software to change this option.) The
default, and most common configuration, is to allow the part and assembly dimensions
to be changed from the drawing.
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Installing the SolidWorks 98Plus Software

Theinstallation steps for an individual user, a server, or a client/server installation are the
same. The answers to the questions asked during the installation may differ. For instance,
aserial number is not required for a computer that is used exclusively as a server.

To install the SolidWorks software:
1 Insert the CD-ROM in thedrive.

2 Within afew seconds the install wizard will begin the installation and guide you
through the few questions that you have to answer.

The Client/Server Installation

The computer designated as the file server shares its SolidWorks installation with one or
more other computers. However, before each of the clients can run the SolidWorks
application, it is necessary to perform a SolidWorks client installation to prepare the client
computer for sharing the application. The actual SolidWorks program files will not be
installed on the client, but some setup procedures must take place. See the client
installation discussed below.

The server and clients must be the same platform type; there is no cross-platform
installation.

NOTE: A Serial Number and Registration Code are required for each
SolidwWorks Client and Client/Server.

To perform a SolidWorks client installation:

1 Working on the SolidWorks server computer, make sure that the folder containing the
SolidWorks installation is shared so that it is accessible to the client computers on the
network.

2 Working on the SolidWorks client computer, browse to the subfolder under the
SolidWorks installation directory called:

On AlphaWindows NT: setup\alpha
On Intel Windows NT, Windows 95, or Windows 98:  setup\i386
Double-click on the file named setup.exe.

4 Theingallation will begin and guide you through the few steps needed to compl ete the
installation.

1-4



SolidWorks Service Packs

If you are a SolidWorks subscription customer, you can take advantage of SolidWorks
service packs that are regularly posted on the SolidWorks web site. These service packs
contain software updates and enhancements to the SolidWorks 98Plus software. To check
for anew service pack, click Help, Service Packs, and click the Check button. Click the
checkbox if you want the software to automatically check the SolidWorks web site for a
new service pack once aweek.

Converting Older SolidWorks Files to SolidWorks 98Plus

The format of SolidwWorks files has changed somewhat with the devel opment of
SolidWorks 98Plus. For this reason, opening a SolidWorksfile from an earlier release may
take more time than you are used to experiencing. However, once the file has been opened
and saved, subsequent opening time will return to normal.

The SolidWorks Conversion Wizard provides away for you to automatically convert all of
your SolidWorks files from an earlier version to the SolidWorks 98PIus format.
Depending on how many files you have, the conversion process may take a while, but
onceit is done, you will not experience the slow initial opening of your files.

To access the Conversion Wizard, click the Microsoft Start button, select Programs, and
select the SolidWorks 98Plus program group. Click Conversion Wizard. When the

conversion utility begins, it offers you the choice of backing up al of your files before the
conversion. If you choose to backup your SolidWorks files, the Conversion Wizard copies

the files to a sub-folder named “Solidworks Conversion Backup.” The wizard asks you for

the location of the files to be converted, and leads you through the simple process.

At the end of the conversion process, two report files exist in the folder to which you
directed the conversiofonversion Wizard Done.txt contains a list of files that converted;
Conversion Wizard Failed.txt contains a list of files that did not convert. Double-click the

file names to open them in Notepad.

Visiting the SolidWorks Web Site

If your PC is connected to the Internet, you can visit the SolidWorks web site after your
installation is complete. You can learn more about the SolidWorks company and product

by clicking in theHelp menu on the main SolidWorks window.

To access the SolidWorks web site:
1 Click Help, About SolidWorks 98Plus.

2 Click theConnect button to visit the SolidWorks web site.

You can learn abowhat's New, Technical Support , VARs and Distributors , and
you can visit the SolidWorks Design Gallery , among other things.
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Basic Concepts

Q A SolidWorks model consists of parts, assemblies, and drawings.

« Typicaly, you begin with a sketch,
create a base feature, and then add
more features to your model. (You
can also begin with an imported 500 N
surface or solid geometry.) | H

* You are free to refine your design by
adding, changing, or reordering
features.

26.50

10.00

44.50

» Associativity between
parts, assemblies, and
drawings assures that
changes made to one
view are automatically
made to all other views.

* You can generate detail
drawings or assemblies at
any timein the design process.

Section A-A

[\, MainSheet =1
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O The SolidWorks 98Plus application lets you customize functionality to suit your

needs.

Click Tools, Options on the top menu bar to display tabbed pages of available options.
The options pages are described in detail in Appendix A; the following describes some
ways in which you can customize the SolidWorks 98Plus application:

Option page

name: Available options on page:

Color Colorsfor lines, faces, features; drawing and drawing view
borders; colors associated with the radii of curvature on models

Crosshatch Crosshatch pattern and its scale and angle

Detailing The dimensioning standard, dimension precision, and tolerances;
detailing options such as arrow, witness line, balloon style or
virtual sharp representation; default annotations and their
properties; font size and style; text placement, and so on

Drawings Drawing sheet size, scale, projection type, model edge display,
automatic update of BOM and model views, and inferencing
behavior when dragging detail items

Edges Display of hidden edges types, tangent edge display, edge display
while in shaded mode, repainting and highlighting behavior

Export Optionsfor IGES, Parasolid, DXF/DWG, ACIS, VRML, TIFF
and STL output

External Preferences for the way part, assembly, and drawing documents

References are opened and referenced; defines search paths for external
documents, palette features, and pal ette parts

General Optional behaviors when in a sketch or model, FeatureM anager
design tree behavior, angle increment and speed of view rotation,
and behavior of over defined dimensions, number of backup
copies per document, AutoRecover, and automatic rebuild of
assembly on load

Grid/Units Grid display, spacing, and snap behavior; length unit types and
angular unit types; spin box increments

Import Default disposition of problems that may occur when importing
IGESfilesor filesin other formats

Line Font Style and weight of edge lines for selected edge types

Material Properties

Material properties for the current part

Performance Display quality for shaded, wireframe, and transparent models;
curvature generation on demand or automatic; behavior of
lightweight parts in assemblies

Reference Define the display filter for reference geometry, and specify the

Geometry default names for planesin part or assembly documents

SolidWorks 98Plus User’s Guide
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Q TheRegistry Copy Tool lets you share customized optionswith other SolidWorks

users.

After you customize your SolidWorks 98PIus software, you can use the Copy Options
Wizard to copy the optionsinformation set by one user and specify the same options on
the machines of other users.

To use the Copy Options Wizard:
1 Fromthe Programs list, select SolidWorks 98Plus, Copy Options Wizard.
2 To capture your SolidWorks options information from the registry, click An existing

user and select your name from the scroll list. Click Next.
Specify the destination for the options information:

* Users or Computers on the network. As asystem administrator on Windows NT,
you can copy the SolidWorks options directly to other selected users/computers on
the network.

« Create a Registry file. You can create a*.reg file that you can use with the standard
Windows NT, Windows 95, or Windows 98 “regedit” utility to load the SolidWorks
options on the computers of other users.

The SolidWorks application saves your work for you.

The AutoRecover option automatically saves information about your active part,
assembly, or drawing document so you will not lose your work in case of a system
crash. To set this option, clidlols, Options, General and selecSave AutoRecover

info every (n) changes. Use the scroll arrows to specify the number of changes that
should occur before information is automatically saved.Appendix A, General

Options on page A-15.

Getting Help

1-8

If you have questions while you are using SolidWorks 98Plus, you can find answers in
several ways:

Q SolidWorks online help provides assistance while you are working.

e Click or the Help, SolidWorks 98Plus Help Topics on the main toolbar to
access the help system. Use the help systeahle of Contents, Index, or Find
word search tool to locate the topic for which you need help.

» To get help about a specific, active dialog box, click the Help button in the dialog
box or pressthe F1 key.

Q For helpful hints, click Help, Tip of the Day. To see atip each time you start

SolidWorks 98Plus, click Show Tips at Startup in the Tip of the Day dialog box.



O Tooltips are available to provide information about icons on toolbars or dialog boxes.
When you hold your cursor over an icon for a brief time, atooltip appears to display
the name of theicon.

O Asyou move your cursor over anicon or click amenu item, the Status Bar at the
bottom of the SolidWorks window provides a brief description of the function of the
icon or menu item.

O The Learning to Use SolidWbrks 98Plus tutorial provides much detailed information
about using SolidWorks to create parts, assemblies, and drawings.
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Opening a SolidWorks Part, Drawing, or Assembly

This section describes how to open a new or existing part, drawing, or assembly
document.

Opening a New SolidWorks Document

Opening

To open a new part, drawing, or assembly document:

1

In a SolidWorks window, click® @ on the
Standard toolbar, or File, New.

New ]
Cancel |
Help |

From the New menu, select Part, Assembly, or
Drawing and click OK.

an Existing SolidWorks Document

To preview and open an existing part, drawing, or assembly document:

1

In a SolidwWorkswindow, click File, Open. Use the browser to select the part, drawing,
or assembly.

Select Open as read-only if you want the document to be opened in read-only mode.
This allows other users to have write-access to the part at the same time.

Select the Preview option  mm
to see apreview of the Loskin =

TP crank-knob PRT
par t. P crankshalt FRT
Shaitcutta crank-knab, PRT

P spider PRT

Select Configure toopen ¢ s rer
. cp- P Ujoint_pin2 PRT
the part in a specified

‘ (1]

Configuration- See File name: [rake_temale FRT Open |
Workin g with Part Files of te: [ Part Files [~ it st =] Cancel

. . ™ Dpen as jead-only Feferences...
Configurations on page A
5-15 for more
information.

Click View-Only to open the document only for viewing. (Only documents saved in
SolidWorks 98 or SolidWorks 98Plus may be opened in View-Only mode.) If you are
in a part or assembly document, you can change to editing mode by pressing the right-
mouse button in the graphics area and selecting Edit.

If you are opening an assembly or drawing document, you can change the pathname
from which referenced parts are taken by clicking References. In the dialog box that
appears, select and enter theNew pathname, and click Replace. See Editing
Referenced File Locations on page 6-12.

Click Open to open the document.

1-10
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Multi-Threaded Retrieval

Documents saved in SolidWorks 98 and SolidWorks 98Plus are retrieved in multi-
threaded mode.

When you retrieve alarge part, drawing, or assembly document, the document
immediately displaysin aView-Only state while the actual document and all its
components are being retrieved in the background. During the View-Only state, you can
use al functions supported in the SolidWorks Viewer (Zooming, Rotation, etc.), but you
cannot switch to another document or start opening another document. After the retrieval
of all necessary documents is completed, SolidWorks changes to the normal Edit state.

Opening an Existing Part from Explorer

You can preview and open a part, drawing, or assembly @ urivintsLpasm 48KEB

document directly from the Microsoft Explorer. Mo el aven
Erint
To view the part, drawing, or assembly without opening %
the document: e
Send To 3
1 Right-mouse click the name of the part, drawing, or Cut
assembly in Explorer. e
Create Sharteut
Delete
Rename
Froperties

2 Select Quick View from the right mouse e fomsLOPRI ik Ven
menul.

Quick View displaysthepartin a
SolidWorks Viewer window.

You can also view thumbnail images of
SolidWorks parts and assembliesin the
Explorer aswell asin the File, Open and File,
Save As dialogs. The graphic is based on the
view orientation of the model when the
document was saved. To enable this
functionality, click Tools, Options, and select
the General tab. Select the option Show thumbnail graphics in Windows Explorer. See
Appendix A, General Options on page A-15.

To open the part, drawing, or assembly from Explorer, do one of the following:
O Double-click on the name of the part, drawing, or assembly in Explorer.

O Right-mouse click on the name of the part, drawing, or assembly in Explorer and select
Open from the right mouse menu.
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Q Drag and drop apart from Explorer to an open SolidWorks assembly window, an open
and empty SolidWorks part or drawing window.

Q Drag and drop an assembly from Explorer to an open SolidWorks assembly window.

Q Drag and drop any SolidWorks document from Explorer into an empty area of the
SolidWorks window, not occupied by another document window.

Dragging and Dropping Files from Internet Explorer
You can drag and drop hyperlinked SolidWorks part files from Internet Explorer, version
4.0 or higher, to:
» Feature Palette window
e new, empty part
« drawing or assembly document
* empty area of a SolidWorks window

If you drop the file into adrawing or an assembly, you are prompted to name the new file
on your local disk.
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SolidWorks Terms

This section illustrates some common SolidWorks terms.
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Document Windows

In the SolidWorks application, each part, assembly, and drawing isreferredto asa
document, and each document is displayed in a separate window. (Each drawing
document can contain multiple drawing sheets, though.)

You can have multiple part, assembly, and drawing document windows open at the same
time. Also, you can have multiple views of the same document visible at the sametime.

To arrange the windows, you can drag them by thetitle bar, and resize them by dragging a
corner or border. Also, from the Window menu, you can select Cascade, Tile Vertically,
or Tile Horizontally.
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To organize your SolidWorks window, you can iconize open documents. Click the Iconize
[=] symbol in the upper right-hand corner of the document border. An icon appearsin the
lower part of the SolidWorks window. (If the icon(s) are not visible, resize the open
documents as necessary.) Click Window, Arrange Icons to arrange them at the bottom of
the SolidWorks window.
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Document icons

Click window, Close All to close all open documents. You are prompted to Save unsaved
documents.
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Toolbars

Thetoolbar buttons are shortcuts for frequently used commands. Most of the available
toolbars are displayed in thisillustration of the SolidWorks initial screen, but your
SolidWorks window probably will not be arranged this way. You can customize your
toolbar display in away that is convenient for you.

Sometoolbars are always displayed; other toolbars display automatically when you open a
document of the related type. For example, when you open an assembly document, the

assembly toolbar displays.
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To display or hide individual toolbars:
Click View, Toolbars, or right-mouse click the SolidWorks window frame.

A list of all the toolbarsis displayed. The toolbars with a check beside them are visible;
the toolbars without a check are hidden. Click the toolbar name to toggle its display.

Thelast item in the toolbar list is Customize. Click Customize to move toolbar iconsto
different toolbars, change menus, or reset shortcut keys. See Customize and Arrange
Toolbars on page 1-18.
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Customize and Arrange Toolbars

To customize toolbars:

Click Tools, Customize, or right-mouse click the SolidWorks window frame and click
Customize at the bottom of the toolbar list.

Q Onthe Toolbars page, you can do the following:
 select individual toolbarsto display or hide
« display thetoolbar iconsin alarger size
« display or hide the tooltips that pop up when the cursor moves over an icon

0 Onthe Commands page, you can do the following:
« rearrange the command buttons on toolbars
» move buttons from one tool bar to another
* duplicate buttons and place them on more than one tool bar
» delete buttons that you never use by dragging them from the toolbar into the
graphics area
Q Onthe Menus page, you can do the following:
 customize the SolidWorks menusto suit your style of working
* rename, relocate, or remove commands from the menus

0 OntheKeyboard page, you can do the following:
 customize the keyboard shortcut keys to suit your style of working
 assign new shortcut keys, remove shortcut keys, or reset the shortcut keysto their
origina setting
To arrange toolbars:

Click on the space between the buttons and drag. If you drag atoolbar to an edge of the
SolidWorks window, the toolbar docks to the edge automatically.

If you drag atoolbar away from the window edge, it becomes a floating pal ette.

k¥ RAQACH BRBRED 6
Wy

NEETl
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The FeatureManager Design Tree

SolidWorks document windows e A
have two panels: [Crer oea) || FeawreManager o
v, Planel H
* AFeatureManager design | “ires design tree
tree, which liststhe structure | ;7= -«
of the part, assembly, or 0] BaseE s
drawi ng 4] Fillt1
' 7] Fillet2
« A Graphics Area, where you [?j e
Create and manl pul ate the .1 Annotations
part, assembly, or drawing.
O The FeatureManager design
akes it to: Rollback bar _
tree makes| y 1o: Graphics area
+ Selectitemsin the model by |< [E, 11 _>|J

name.

Do atext search of the FeatureManager design tree for an item. Right-mouse click
the name of the part or assembly at the top of the tree and select Go To from the
menu. Enter the name of the item (or apart of the name) in the edit box and click the
Find Next button. The name scrollsinto view.

Find an item in the FeatureM anager design tree by right-mouse clicking it in the
graphics area and selecting Go To Feature (in Tree).

Identify and change the order in which features are regenerated.
Display the dimensions of a feature by double-clicking the feature’s name.

Rename features by slowly double-clicking the name and then typing a new name
(as standard Windows behavior). You can also right-mouse click a name, select
Properties, and enter anew name in the Name box.

NOTE: Feature names are not case sensitive: “Boss1” and “boss1” are the

same. Feature names may not contain the @ character.

SolidWorks 98Plus User’s Guide

Suppress or hide selected features.

Temporarily roll the model or assembly back to an earlier state using the rollback
bar. See Rollback on page 5-12.

Add anew equation, edit, or delete an equation by right-mouse clicking the
Equations folder [£7], and selecting the action you want. See Equations on page
5-6.

Switch between the features list and the list of named configurations using the tabs
at the bottom of the FeatureManager design tree. The tabs also have tool tips.

Control the display of dimensions and annotations by right-mouse clicking the
Annotations folder [17] and checking the options. See Displaying Annotations in
Parts on page 5-26.
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Symbols and Conventions

Q The FeatureManager design tree gives you information if any part or feature has an
external reference. (An external reference is a dependency on geometry that existsin
another part.)

 |If afeature has an external reference, its name is followed by —>.

 |f apart contains any features with external references, the part name at the top of
the design tree list is followed by —.

 |f thefeatureis edited so that it does not contain external references, the —> goes
away.

« |f the feature has an external reference that is currently out of context, the feature
nameis followed by ->?.

Q The FeatureManager design tree uses the following conventions:

« A B symbol to the left of an item’s icon indicates that it contains associated items,
such as sketches. Click t*¥:  to expand the item and display its contents.

» Sketchesin the FeatureManager design tree are preceded by (+) if they are over
defined; they are preceded by (-) if they are under defined; they are preceded by (?)
if the sketch could not be solved. For more information about over defined and
under defined sketches, see Fully Defining Sketches on page 2-35. (Thereis no
prefix if the sketch is fully defined.)

» Assembly components in the FeatureManager design tree are preceded by (+) if
their position is over defined; they are preceded by (-) if their position is under
defined; they are preceded by (?) if their position could not be solved; they are
preceded by (f) if their position isfixed (locked in place).

» Assembly mates are preceded by (+) if they are involved in over defining the
position of components in the assembly; they are preceded by (?) if they could not
be solved.

« Inan assembly, each instance of the component is followed by a number in angle
brackets <n> that increments with each occurrence.
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FeatureManager Design Tree Options

Select options for the FeatureManager design tree by clicking Tools, Options and
selecting the General tab. (For more information, see General Options on page A-15.)
Select from the following options:

e Scroll selected item into view. Scrolls to display the text that is related to the
selected items in the graphics area.

* Name feature on creation. When you create a new feature, the feature’s name is
selected and ready for you to enter a new name.

» Arrow key navigation. Letsyou use the arrow keys to traverse the FeatureM anager
design tree, and expand or collapse the design tree and its contents.

« Dynamic highlight. The geometry in the graphics area (edges, faces, planes, axes,
etc.) highlights when the cursor passes over the item in the FeatureManager design

tree.

What's Wrong?
The SolidWorks 98Plus application offers a “What'’s R Ciioh Disk
Wrong” functionality, that allows you to view any  |fi = 2 Flaned
regeneration errors of a part or assembly. An exclame|f .>«. pians2
mark () next to the part or assembly name at the top || -~ Plane3

the FeatureManager design tree alerts you that there|f - ks Oiigin
problem, and another exclamation majkirfdicates the -] Base Extru

. . -Na| Cut-Extrud
item responsible for the error. -l U ERee
[]-- Cut-Extrude

Right-mouse click the sketch, feature, part, or assem -\ ST
name and sele@that's Wrong to display the error. 10 Annot Parent/Child

g i

oom To Selection

Some common regeneration errors include:

0 Dangling Dimensions or Relations — dimensions ¢ Properties. .
relations to an entity that no longer exists

O Features that cannot be regenerated, such as a fillet that is too large

You can turn off the automatic display of  EEE I
e rro rs by CheC kl n g thl S p | ay errors at E.'gmh'fgmﬁz ;laurélt;e"g;;;\cally displaved are prefized with ==, Select the enor message to
every rebu ||d CheCkbOX in th@ebu ||d CirPattem1: Missing edge/ais to define direction in patterm. d

Errors dialog box. Thékebuild Errors dialog
box displays when the error is first general

or you can display the dialog box by right- |, _,Iﬂ
mouse CI | Ckl n g on the part in th € 'H';s dialog can be displayed at any time by selecting the top entry in the Feature Manager
Featu re M an ag er deS | g n tree design tres with the right mouse button and choosing the "what's Wrang" option

I¥ Display erors at aveiy rebuild

NOTE: TheDisplay errors at every
rebuild dialog box only affects
the current session.
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Regenerate Symbol

Drag and Drop Features

If you make changes to a sketch or part that require the rebuild of E Part4

the part, arebuild icon [ is displayed next to the part's name as f{ - . Planel

well as in front of the feature and sketch that require the rebuild. ||| - " Plane2

Look for the rebuild icon at the right-hand end of the Status Bar, |f :-- ™. Plane3

also. e ;_. Origin

. . . ] Base-Ext

The rebuild symbol also displays when you edit a sketch; when ,IE.Z’]Y% Bzz:_E:t:i

you exit the sketch, the part rebuilds automatically. I [ Sket
T Annotation:

1-22

SolidWorks supports several drag and drop operations for features.

O Reordering features. You can change the order in which features are rebuilt by

dragging them in the FeatureManager design tree. Place the cursor on a feature name,
press the left mouse button, and drag the feature name to a new position in the list. (As
you drag up or down the tree, each item that you drag over highlights. The feature
name that you are moving drops immediately below the currently highlighted item
when you release the mouse button.)

If the reorder operation is legal & cursor appears; if it is not e, a  cursor
appears.

In the following example, thRoundHole was cut before thghell feature was added.
Later,Shell was dragged and dropped befBindHole.

g, Box g, Box
- Planel I Planel
7 Plane2 % Plane2
1.7 Plane3 % Planed
L L, Origin oty Origin
2. 0C) BorBase =-00) BowBase
D ESketeh e[ © Sketoht
RoundHale ——pf - ke
A0 shein FoundHole
LT Annotations LT Annotations

Q Moving and copying features. You can also move features by dragging them in the

model. For instance, you can move a hole to a different face.
You can copy or move a fixed-radius fillet or a chamfer using drag and drop.
To create a copy of the feature, hold downai key while you drag.

For more information about moving and copying featuresksatire Handles on
page 5-4 an€opying Features on page 5-4.

Dragging and dropping between open documents. You can drag a part name from

the FeatureManager tree of an open patrt file to insert it in an open assembly document.
And, you can drag a part or assembly name from the FeatureManager tree to a drawing
document.



Right-Mouse Menus

Whether you are working with a sketch, amodel, an assembly, or a drawing, you have
access to awide variety of tools and commands from the right-mouse menu. This gives
you an efficient way to do your work without continually moving your cursor to the main
pull-down menus or the toolbar buttons.

As you move the cursor over geometry in the model or over items in the FeatureM anager
design tree, clicking the right-mouse button pops up a menu of commands that are
appropriate for whatever you clicked on.

For instance, using the right-mouse button, you can
¢ Select atool without moving your cursor to the

t00| bal‘ l}\ Centerpoint &rc
g Tangent&rc
» Open and close sketches 3 Point 1o
+ Change or view the properties of an item I
H . . . Select
¢ Giveanew nameto afeature or dimension using the Propeties...
Properties dialog Riedraw

* Hide or Show a sketch, plane, axis, or assembly

Part!

component by right-clicking aniteminthe |- S
FeatureManager designtree |- : 3 oo
Origin
* Open an assembly component for editing s
" Edit Sketch
* Access the dimension tools and an annotations menu L Skl Pl
when in adrawing Pareni i
Zoom To Selection
» Find an item in the FeatureM anager design tree by Puopeties

right-mouse clicking it in the graphics area and
selecting Go To Feature (in Tree).

¢ Change view mode (See The View Toolbar on page 1-27.)
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Selection Methods

Selecting from the Graphics Area

1-24

Most commands reguire you to make selections. For instance, to create afillet, you have
to select the model edges or faces you want to fillet.

Q Selecting. Click the | ] button (the selection toal), then click the item you want to

select.

Notice that items change color as the cursor passes over them. This dynamic
highlighting helps you locate the item to select.

NOTE: For information about turning dynamic highlighting off or on, see
Edges Options on page A-10.

Selecting with the Selection Filter. To make it easier to select specific items, you can
set the Selection Filter to the kind of item that you want to select: faces, edges, and
vertices in parts. You can also set it for reference geometry, sketch entities, or
dimensions and annotations. With the filter set, the kinds of items that you specified
are identified when you pass your cursor over them. Sometimes they are highlighted,
and sometimes the cursor changes shape. This makesit easy for you to select only the
items that you intend to select.

To toggle the display of the Selection Filter toolbar, click on the Standard toolbar,
or press F5.

WY EEETETITFCFS TN FF
Thefirst four buttons allow you to specify the behavior of the Selection Filter toolbar.
Keep the Selection Filter toolbar open and on top of all other windows.

Turn the Selection Filter on or off.

Clear all selected filters.

Select all of thefilters that are appropriate for the active function.

Therest of the buttons are filters. Select the filters that match the items you want to
select in the graphics area.

Using the Selection Filter:

» Click afunction (for example, the Dimension tool or the Fillet feature), then click
to select all of the filters appropriate for that function. Click any unwanted filter
to deselect it.

» Click afunction, then select the filters you want to use. Filters that are grayed-out
are inappropriate for the active function and are not selectable.

NOTE: Asareminder to you, while a Selection Filter is active, the selection
cursor has asmall filter icon attached to it. [y




O Faceand Edge Selection Cursors. To help you select items,
the cursor symbol changes to indicate the kind of item that
the cursor is currently pointing to. When you pass the cursor
over aface, the cursor symbol is shaped like aflag; whenitis Face Edge
over an edge, the symbol isavertical bar. When you passthe Selection Selection
cursor near a vertex, the cursor symbol is a square and the Vertex
vertex displays two concentric rectangles. Selection /%

o

o

O Selecting midpoint of an entity. For easy selection of the
midpoint of an edge, press the right mouse button over the edge and click Select
Midpoint. A selection point appearsin the middle of the entity.

O Selecting multipleitems. To select more than oneitem, hold the Ctrl key while you
click theitems. However, if you are selecting multiple itemswhile in adialog box, itis
not necessary to hold the Ctrl key.

O Selectingbydragging. In

a sketch or drawing, you R20.00

can drag a selection T

rectangle around items to . Ji [y oo

select them. Press the left * *
mouse button and drag the

cursor across the area
forming a selection rectangle. Entities that are completely within the rectangle are
selected and highlighted.

O Selecting loops. If you select aface, all loops (closed collections of connecting edges)
on the face are selected, too. To select individua loops, click on the face, then hold
down the Ctrl key and click on theloops you want to select. (Thiswill deselect the face
and leave the loops selected.)

Ctrl-click ™~
loop

/“L\;T\-N
Only selecte
loop is filleted

Select
face

O Changing a selection. Some dialog boxes show you alist of the selected items. You
can change the selection while the dialog is open by clicking a selected item a second
time to de-select it. To start over, right-mouse click in the graphics area and choose
Clear Selections.
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Selecting Hidden or Coincident Iltems

Sometimes the item you want to select is behind or
coincident with another item.

To select a hidden item:

oA
. . Select Oth
1 Click the right mouse button where you want to make ——
. Edit Sketch
aSEI ection. Edit Definitior...
2 Click Select Other on the popup menu. Properties..
Parent/Child...
Notice the yes/no cursor. Face Properties. .
Insert Sketch

Clicking the right button (N) highlights each of the
items under the point where you clicked, in turn.

3 When theitem you want is highlighted, click the left
button () to select that item.

NOTE: You can make selections by clicking itemsin
the graphics area or the FeatureM anager
design tree, whichever is more convenient.

Selecting from the FeatureManager Design Tree
There are several waysto select directly from the FeatureM anager design tree.

Q You can select multiple consecutive items in the FeatureManager design tree by
holding the Shift key while you select.

QO You can select multiple items in the graphics area, or select non-consecutive itemsin
the FeatureManager design tree by holding the Ctrl key while you select.

O You can select features, sketches, planes, and axes in the model by clicking on their
names in the FeatureM anager design tree.

@, Brace Feature Selected @ Brece Sketch Selected
Plane1 ~. Planel
Plane2 <. Plane2
< Plane3 ~. Plane3

a Bage-Extrudel Base-Extudel
[, Sketchl : L]y Sketchl

& E@' Bosgs-E strudel
L Ji SketchZ O 5 et
@ Boce Plane Selected
Lo -
Planez <
.. Plane3
a Base-Extrudel
. I\_,-, Sketchl
E@' Boss-Extrudel |
“oJi Sketehz ~L
L
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Viewing and Manipulating Parts, Assemblies, and Drawings

The View Toolbar

The View toolbar provides tools for manipulating SolidWorks parts, drawings, and
assemblies. (Not al of these tools are appropriate for drawings, however.)

YA s BEDED©

Description

View Displays the Orientation dialog box. (You can aso display the
Orientation | QOrjentation dialog box by pressing the Space Bar.)

Undo Last Returns to the previous view. You can undo the last 10 view

21| (&l [ |11 | 8

Change changes.
Zoom to Fit | Rescalesthe view so the entire part, drawing, or assembly is
visible.
Zoom to Zooms in on a portion of the view that you select by creating a
Area bounding box.
1. Placethe cursor where you want the one corner of the box to
be.

2. Dragthe cursor diagonally to the opposite corner of the
bounding box.

3. Releasethe cursor. The image enlarges proportionally to the
size of the bounding box.

4. Toresizetheimage back to fit the screen, select Zoom to Fit.

Qi Zoom In/ Dynamically changes the scale of the image.
Out « To enlarge the image: Press the left mouse button and drag

."—"

upward.
» To reduce theimage: Press the left mouse button and drag
downward.
Zoom to Zooms in on a portion of the model, assembly, or drawing that|you
Selection select.

Click an entity to which you want to zoom, or hold Gtel key
and click several entities.

To zoom back out, selezbom to Fit.
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Rotate View | Dynamically turns the part or assembly image around a view
center as you move the mouse. (Not for drawings.)
« To rotate the image on a vertical axis. Move the mouse left to
right.
« To rotate the image on a horizontal axis: Move the mouse up
and down.
« To rotate the image diagonally: Move the mouse diagonally.
- To rotate the image about a specific point, line, or plane:
Select the Rotate icon, select the entity to rotate about, and
use the mouse to rotate, as usual.
(Click “air” to deselect the point, line, etc.)

You can also use the keyboard arrow keys to rotate the image.

NOTE: To change the speed of the view rotation, clieéls, Options, and select
theGeneral tab. Use the slider to change the speed of rotation with the mousg
can change the angle increment used when rotating with the arrow keys.

3 you

Pan Dynamically moves the image. Press and hold the left mouse
button while moving the cursor around on the screen.

Wireframe Displays all the edges of the part or assembly.

& &l [

Hidden in Displays edges that are obscured from view in a light gray line.
Gray Visible edges are displayed normally.

Hidden Displays only those lines that are visible at the angle the model is
E'e“rf]% ved rotated. Obscured lines are removed.

NOTE: To change the default display color of lines in the above three view ty,
click Tools, Options, Color. Select the line type, clidkdit, and select a color from
the color palette. ClickK.

pes,

&

Shaded Displays a shaded image of the model. This is the default vie
mode.

NOTE: To change the default color of the shaded part, Thoks, Options,

Color. Selectshading, click Edit, and select a color from the color palette. Cli¢

OK.
You can also change the color, intensity and direction of the light that strikes
surface of the shaded part. Cliglew, Lighting and choose from the options
available forAmbient, Directional, andSpot Light.

k

the

Perspective | Displays a perspective view of the modelpdkspective view is
the most normal view as seen by the eye or a camera. Paralle
recede into the distance to a vanishing point.

Perspective may be used in combination with any of the view
modes.

lines




Section
View

Creates a section view of the model or assembly for display
purposes. You cut through the model or assembly using one of the
following:

< one or more standard planes (Planel, 2, or 3).

e one or more planes that you create for the purpose
(Click Insert, Reference Geometry, Plane, and create a new
plane.) Se€reating a Construction Plane on page 3-2.

< one or more planar face(s) on the model.

« the viewing plane (The invisible plane that is parallel to th
screen you are looking through. The initial position for thig
plane is the center of the part body bounding box.) See
Section View of a Model on page 5-27.

D

Toggle
Wy Selection

Filter

Toolbar

Shows or hides the Selection Filter toolbar. (You can also sho
hide the Selection Filter by pressing tiekey.)

W or

NOTE: For information about other SolidWorks toolbars, chigp to access
online help. In the hel@ontents, selectSolidWorks Basics, and
click Toolbars.

The Standard Views Toolbar

The Standard View toolbar provides tools for quickly moving your sketch, model or
assembly to any of the standard views. To change the view, click a different view icon.

B & & =

i S S S S

Front View Top View

Back View Bottom View

Left View Isometric View

Right View Normal To — Select a
plane or planar face

SolidWorks 98Plus User’s Guide
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Using Named Views

You can display a part or assembly using named views with the

Orientation list box. IE %l‘éﬁ’lﬁ’l

To display the Orientation list box:
+ Click IR] on the View toolbar.

“Momal To

“Back
“Left

. . . . “Right
¢ Click View, Orientation. “Top
“Battom
» Pressthe Space Bar. The Orientation dialog box appears under the 'Tsﬁr;“:t:g
Cursor. “Dimetric

To switch quickly between named views, double-click the name of the
view that you want to see.

Use the buttons on the Orientation dialog box as follows:

ThePush pin icon keeps th@rientation list open and on top of all other
windows. Drag the dialog box to a convenient location on your screen
and click the push pin icon to hold it in place.

If the push pin is holding th@rientation list open when you exit the
SolidWorks application, the dialog box is restored to the same location
when you run the application again.

TheAdd a new view icon lets you make additions to the standard list of
view orientations. You can rotate the model or change the zoom, then
click theAdd a new view icon. Enter a descriptive name for the view,
and clickOK. The name appears at the top of the list of views, and you
can rotate your model or assembly to the view by double-clicking the
view name.

TheUpdate Standard Views icon lets you change the orientation of all
the standard views. Double-click on one of the named views to select the
new orientation, then click the name of the standard view you want to
assign to the current orientation of the model. For example, if you want
what is currently the Left view to become the Front view, double-click
Left, single-click Front, and then clid@] . This updates all of the
standard views so they are relative to this view.

E Click theReset button to return all standard views to their default
settings.

To return your model to a previous view:
Click [8] on the View toolbar,
—or —
click View, Modify, Undo View Change, or pres<Ctrl-Shift-z.

You can undo the last 10 view changes.
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Multiple Views

You can open additional views of the same document. Selecting an item in one view
selectsitin al views. For instance, when creating afillet you could select edges on the
front of the model in one view and edges on the back in another view.

Q Click Window, New Window to open another view in a new window.

© Housing. sidprt:1 M[=E3)] © Housing sidprt:2
Housing = Housing o]
., Planel > Plane1
™ Plane2 . Plane2
™, Plane3 s, Plane3
) Base ) Base
E Boss | E Boss |
Boss I Boss I
Top Seal Cut = Top Seal O
{5 Eccentric 7 & Eccentric
Battam Seal Cut 3 Battom Sea
Intake Port Sketchl
Exhaust Port ke Port
A& Pocket 1 & Exhaust Po
Pocket 2 Pocket 1
Pocket 3 Pocket 2
- [5) Shaft Bass -3 Pocket 3
Shaft Race 15} Shaft Boss
&7 Fillet1 Shat Race
Mounting Holes A7) Filett
é.n_,, Sketch1d . Mounting H
Chamfer] Chamfer]
Serew Hole Screw Halg
{5 Serew CBore [ Sketch
@) Casting Cuts & Screw C-Bo—
@) Annckations Casting Cut _
« . 3
&[] L _'l_‘ <[] I} _'l_‘

Q Drag the horizontal and/or vertical Split controlsto split the window into two or four
panes. You can zoom, rotate and set the view mode for each of these views
independently. Click in the view, then set the view options.

? Housing sldprt !IE
Housing = =
5 Plane
-5 Plane2
™ Planed
0] Base
1 [ Boss |
1 [ Bass I
& Top Seal Cut
- N3 Eccentric
- a) Battom Seal C
- NE Intake Port
=& Exhaust Port
iy Sketchs |
W& Pocket 1
- N Pocket 2
i3\ Pocket 3
53 [ Shaft Boss
& Shatt Race

i i) Fillett ;Iﬂ .
0 8 I Pl o

Horizontal Window size Vertical

Split control control Split
control

| 5
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Time Saving Tips

The following tips may help you savetime.

Q Save snapshots. Usethe Save As command to save successive “snapshots” of your
design under different names.

Q Usetoadltips. To identify a button on a toolbar, just hold the —
cursor over the button;taoltip will soon pop up. Q& X +6

Rotate Yiew

Q Use spin box arrowsto change values. If a value box has _I—;|
arrows next to it, you can increase or decrease the value b,DeEth' el
clicking on the arrows. (You can change the spin box
increment value with th®ools, Options command. Click
the Grid/Units tab.)

Q Modify dimensionswith the spin box. You can increase or g
decrease dimension values by clicking on the arrows. In [ :
addition, you can use the row of buttons below the value v x| 8]29
window to do any of the following: -

Accept the current value and exit.
Restore the original value and exit.

@ Rebuild the model with the current value.
Reset the spin box increment value.

Q UsetheModify spin box asa calculator. Enter values and [
arithmetic symbols directly into the spin box to calculate th 2

dimension. || 822

Q Check the statusbar for prompts. Thestatus bar at the
bottom of the SolidWorks window describes commands a|| Dinamic vigw ratstion.
you scroll through the menus or point to buttons on toolbars.

It also provides prompts for some commands that require multiple steps.

NOTE: You can hide or display the status bar. Chitdw, Status Bar. A
checkmark next to the menu item means the status bar is visible.
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Keyboard Shortcuts

Keyboard shortcut keys are available for every menu item. Look for the underlined | etters
in the main menu bar:

File Edit “iew Inzett Toolz ‘wWindow Help

Pressthe Alt key and the underlined letter to display the menu. For example, pressAlt + F
to pull down the File menu.

Also, look for the underlined letter for each of the it view et Took window Hel
menu items. When the menu is pulled down, pressing | new.. Cirl+N
an underlined letter activates the related command. For Open... L+
example, press Alt + F to pull down the File menu, —
then press C to close your file. Srwe Bk
Save Az
Some commands al so have accelerator keysthat are e
displayed on the menu next to the command. For Find References. .
example, the combination Ctrl + N opensanew file. Page Setup..
Frint Presiew...
Frint... Clrl+P

Thefollowing tablelists the default keyboard shortcuts ngel.oes
for rotating and viewing your model. -

Action Key Combination
Rotate the model:
« horizontally or vertically Arrow keys
« horizontally or vertically 90 degrees | Shift + Arrow keys
* clockwise/counterclockwise Alt + left/right Arrow keys
Scroll the model Ctrl + Arrow keys
Zoom in z
Zoom out z
Rebuild the model Ctrl+B

Force rebuild the model and all its featuresCtrl + Q
Redraw the screen Ctrl + R

Additionally, you can customize the keyboard shortcut keys to suit your style of working.

To customize your keyboard:
1 Click Tools, Customize.
2 Click the Keyboard tab.
3 Fromthe Categories box, select the menu that contains the command you want.
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4 From the Commands box, select the command for which you want to assign or
remove a shortcut key.

The Current Key box displays the current shortcut key for the selected command.
The Description box displays the command description for the selected command.
5 Click Remove to remove the shortcut key for the selected command,

to specify a new shortcut key, enter the new key or key combination Pnetbe New
Shortcut Key box, and presassign.

6 If you are not satisfied with the changes you made, [Resst All to reset the shortcut
keys to their original state.

7 Click OK to accept the changes you have made and close the dialog box.

Preparation for Printing

Page Setup

UseFile, Page Setup to set the margins and page orientation that works best with your
printer or plotter. This setting applies for all SolidWorks documents that you print, until
you change the setup.

You can also uskage Setup to create custom headers and footers for individual
documents before printing.

To set print options:

Page Setup
1 Click File, Page Setup. Piiter | Header/Faoier |
. . — Paper Margin i~ Ling Weight
2 On thePrinter tab: R e [
e Paper Margins. Set Use printer’s Bottom [136mm Norma: lﬂ
. . , Lt [fErmm Thick:  [0.50mm
margins to use th_e printer’s default o = . Eom
settings for margins, i Thick(3} [0.70mm |
—or _ . . . —Page Origntation Th?Ckm' |1 Ol
Specify margin widths in the £ Patrat Thiekg) [1-4%mm
. . ' Landscape Thick[B}: |2.UDmm
appropriate margin boxe%ap, -
Bottom, Left, or Right). {IV Scale ToFl  Scele [0 = = Pintsep.. |

* Line Weights. Specify theline weight
in the appropriate line style boxes
(Thin, Normal, and Thick).

* Page Orientation. Select either Portrait (vertical page orientation) or Landscape
(horizontal page orientation).

oK I Cancel | Lppl | Help |

» Scale. Select Scale to Fit to force the drawing onto the printer’s page,
In theScale scroll box, click the arrows to specify the scale to use to print the
drawing. (100% = 1:1)
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3 Click Apply to accept the values displayed. Click OK to close the dialog box.

To create a custom header and/or footer for a

document: Fiter | HoadeiFoster |

1 Click File, Page Setup. =

2 From the Header/Footer tab, scroll the
Header and Footer boxes to select R e — T
predefined headers and/or footers, and ) — )
view your selection in the Preview boxes,
—-or-— e e e e

button, Cancel
Click (_3ustom Header or Custom Footer Fart. e ;
to _deflne your own header and/or foo_tel P s S
Click Font to select a font style and size o | |
E = |

3 Construct the header or footer by clicking
a region Left Section, Center Section, . . . . .
or Right Section) and then clicking the
icon that represents the kind of A \
information to put in that regioPage page Date Filename
In p glotk. g Number
Number, Number of Pages, Date, Time, Number of Time
andFilename. Pages

4 Click OK and view text in the preview
box.

5 Click Cancel if you are not satisfied; clickpply to use the header or footer that you
constructed.

6 Click OK to close the dialog box.
7 To view your changes before printing the document, &litk Print Preview.
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Rendering Models with the PhotoWorks Application

PhotoWorks™ is a photo-realistic rendering application that lets you create realistic
images directly from SolidWorks models. PhotoWorks is a separately purchased and
licensed application that can be ordered from the dealer from whom you purchased
SolidWorks. When it isinstalled, PhotoWorks is available as an add-in to the SolidWorks
98Plus application and is accessible by clicking Tools, Add-Ins.

Using the PhotoWorks application, you can specify model surface properties such as color,
texture, reflectance, and transparency. It is supplied with alibrary of surface textures
(metals, plastics, and so on) and, in addition, you can scan in and use your own bit-
mapped surface textures, materials, scenery, and logos. You can find detailed instructions
on how to use the PhotoWorks application in Learning to Use SolidWorks 98, Chapter 15.

Identifying Features with FeatureWorks

FeatureWorks™ is an application that recognizes alimited set of features on an imported
solid in a SolidWorks part document. Once these features have been recognized, they are
added to the FeatureM anager design tree to be modified similar to any other SolidWorks
features. FeatureWorks is primarily intended for machined parts and sheet metal parts.

FeatureWorks is a separately purchased and licensed application that can be ordered from
the dealer from whom you purchased SolidWorks. Fully integrated with SolidWorks,
FeatureWorks is supplied as a SolidWorks dynamic link library (.DLL) add-in to the
SolidWorks 98Plus application. It is accessible by clicking Tools, Add-Ins.

You access al the controlsfor the FeatureéWorks interface from the FeatureWorks item on
the main SolidWorks menu bar. This menu bar is displayed whenever a SolidWorks part is
open. For more information, see FeatureWorks on page 13-25.

SolidWorks Application Programming Interface
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The SolidWorks Application Programming Interface (API) is an OLE programming
interface to SolidWorks. The API contains hundreds of functions that can be called from
Visual Basic, VBA (Excel, Access, and so forth), C, C++, or SolidWorks macro files.
These functions provide the programmer with direct access to SolidWorks functionality.
Refer to Appendix B in this User’s Guidefor an overview of the SolidWorks API.

For a detailed description of the APl and alist of al the new functionality added to the
API sincethe last release of the SolidWorks software, refer to the API online help file.
This help file, API_HELP.HLP, isin the .\SAMPLES\APPCOMM\ subdirectory of your
SolidWorks installation. There is also a detailed description of the API functions on the
SolidWorks web page (http://www.solidworks.com/html/Products/api).

For alist of the new functions added to the API for SolidWorks 98Plus, refer to the
SolidWorks online help.
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Sketching with SolidWorks

Most SolidWorks features begin with a sketch. Becoming comfortable with using the

sketch toolsis, therefore, very important. The discussion of sketching in this chapter is

enough to get you started, but you should also do the “40-Minute Running Start” in the
Learning to Use SolidWorks 98Plus tutorial. Creating the parts in the rest of the tutorial
chapters will acquaint you with many sketching techniques, as well. For information

about using sketches to create solid model geometry, see Chapter 4, “Creating Features.”

This chapter describes:
Starting a new sketch
Accessing and using the sketch tools
Dimensioning the sketch
Adding and deleting geometric relations

Fully defining sketches

d

d

d

d

d

O Taking advantage of inferencing
O Sketching on the face of a part

O Editing and exiting a sketch

O Deriving a new sketch from another
O Selecting a starting plane for a sketch
d

Deciding how complex the sketch should be
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Chapter 2 Sketching with SolidWorks

Starting a New Sketch

To open a new sketch, you can either
+ Click the Sketch tool [Z], or
» Click Insert, Sketch on the main menu
A new sketch opens on Planel (the default plane) and activates the three sketch toolbars:

Sketch, Sketch Tools, and Sketch Relations. These toolbars and tools are described on the
next few pages.

& Solidworks 98Plus - Part1 |- O] x]
File Edit “iew Insert Tools Window Help
[DeE &R me - [Be(® 2[vsaaaaced 8oovna|v
i‘ % Sketchl of Partl [ 1o[X] f
~ I I I #
e I Sketch
- uE
—
g Annotations &
all iy [ Sketeh I Sketch
o \ ur Relations
Sketch grid =
5 =
L
Q : Sketch \,J
ol FeatureManager { ogn 3
X design tree =
] : ®
a )
& ~ Sketch
— = Tools
) %
* il
- ]
= il
& T
B | | L S S S S SN S SO U S AU S S S S S .
ETR— | | | A%
SET lia ;IJ T
__w  |[UnderDefied | [EdtgSkatch ||
Status bar

For information about options that you can select to customize the sketching functionality,
refer to Appendix A, General Options on page A-15.



The Sketch Toolbar

The tools on the Sketch toolbar act on the sketch as awhole, rather than on the individual
sketch entities.

Select isamost versatile tool that is used throughout the SolidWorks
application. To access Select from the menu, click Tools, Select, or
right-mouse click and choose Select from the right mouse menu.

In a sketch or drawing, use Select to
* select sketch entities
« drag sketch entities and/or endpoints to reshape the sketch

« select a model edge to use witbnvert Entities or Offset
Entities

« select multiple entities while pressing tbel key

« drag a selection rectangle around multiple sketch entities
« select a dimension to drag to a new location

double-click a dimension to that you want to modify

Grid gives you access to grid options such as grid visibility, grid
spacing, or snap behavior. Use @éd button, or clickTools,
Options, and select th@rid/Units tab. Se@he Sketch Grid on page
2-37.

Sketch opens and closes a sketsketch is on theinsert menu.

Modify moves, rotates, or scales a skekstidify is on theTools,
Sketch Tools menu. Se&lodify Sketch on page 2-19.
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The Sketch Tools Toolbar

Thetools on the Sketch Tools toolbar create individual sketch entities or act on the sketch
entitiesin some way.
You can access the sketching tools from:

* the Sketch Tools toolbar

* the Tools menu

« theright mouse button menu (Only those sketch tools and sketch rel ations tool s that
are appropriate at the time of the right-mouse click are available from the right-
mouse menu.)

The Sketch Tools toolbar and the Tools, Sketch Entity menu provide the following
sketching tools. (Not all menu items have corresponding toolbar icons.)

Line createsaline.
[5] Rectangle creates arectangle.

Circle creates acircle.

¥ Centerpoint Arc creates an arc from a centerpoint, start point, and end
point.

Tangent Arc creates an arc, tangent to a sketch element.

3 Pt Arc creates an arc through three points (start, end and midpoint).
Ellipse creates an ellipse.

[o)[2l]

Centerpoint Ellipse creates apartia ellipse from a centerpoint, start
point, and end point (menu item only).

Parabola creates a parabola.
Spline creates aspline.
Point creates a reference point.

Centerline creates areference line. Used as construction geometry, and
to make symmetrical sketch elements, mirror features, and revolved
parts.

Text creates text in a sketch on amodel face (menu item for parts only).
See page 2-12.

Construction Geometry converts sketched entities (lines, arcs, splines,
elipses, etc.) in adrawing to construction geometry (menu item for
drawings only). See 2D Sketching on page 8-35.

BHERE

If icons are missing from your toolbars, click Tools, Customize.

For descriptions of creating and using sketch entities, see Using the Sketch Entity Tools
beginning on page 2-7.

To use sketch entities as construction geometry, see Converting Sketch Lines to
Construction Geometry on page 3-7.
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The Sketch Tools toolbar and the Tools, Sketch Tools menu provide the following tools:
(Not all menu items have corresponding toolbar icons.)

Convert Entities creates one or more curvesin a sketch by projecting an
edge, loop, face, external sketch curve, external sketch contour, set of
edges, or set of external sketch curves onto the sketch plane. (Available
from an open sketch in an active part or assembly document only.)

Mirror creates copies of sketch elements by mirroring them around a
centerline. When you create mirrored elements, a symmetric relation is
applied between corresponding pairs of sketch segments or sketch points
(the ends of mirrored lines, the centers of arcs, and so on). If you change
amirrored element, its mirror image also changes.

Fillet creates atangent arc at the intersection of two sketch elements,
trimming away the corner.

Offset Entities creates sketch curves offset from a selected model edge,
loop, face, external sketch curve, external sketch contour, set of edges,
silhouette edge, or set of external sketch curves, by a specified distance.
An offset entity relation is created between each origina entity and the
corresponding sketch curve. If the entity changes, when you rebuild the
model the offset curve also changes. (Available from an open sketch in
an active part or assembly document only.)

Trim trims or extends a sketch element.
Extend extends a sketch element.

0

Insert Spline Point places apoint on a spline to use as a handle, or to
which you can add dimensions or relations.

Automatic Relations automatically creates relations as you add sketch
entities.

Automatic Solve automatically doesthe computation to solve the sketch
geometry in the part asyou create it. When you are changing many
dimensions in an active sketch, you may want to turn off Automatic
Solve temporarily.

Align Grid aligns the sketch grid with the selected model edge.

Detach Segment on Drag allows you to detach a sketch segment from
other entitiesto which it is attached.

Override Dims on Drag lets you override dimensions by dragging
sketch entities.

Close Sketch to Model closes an open profile sketch using existing
model edges.

Check Sketch for Feature checks sketch for errors that would prevent
its usein creating the specified feature.

For descriptions of using the Sketch Tools, see Using the Sketch Tools beginning on
page 2-14.
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The Sketch Relations Toolbar

2-6

The Sketch Relations tools have to do with dimensioning and defining the sketch entities.

The Sketch Relations toolbar and the Tools, Dimensions menu provide tools for
dimensioning.

The Sketch Relations toolbar and the Tools, Relations menu provides tools for adding
and deleting geometric relations. (Not all menu items have corresponding toolbar icons.)

Dimension creates dimensions. The type of dimension (point-to-point,
length or angular) is determined by the items you click. See
Dimensioning Sketches on page 2-22.

Add Relations creates geometric relations (like tangent or
perpendicular) between sketch elements, or between sketch elements
and planes, axes, edges, curves, or vertices. See Geometric Relations
on page 2-28 and Add Relations Table on page 2-30.

Display/Delete Relations displaysrelationsthat were either manually or
automatically applied to sketch elements, and lets you delete relations
that you no longer want. You can also repair entities that have errors by
replacing the listed reference. See Display/Delete Relations on page
2-32.

EI Scan Equal displays elements with equal lengths and/or radii, and lets
you create equal length/radii relations between the elements. See Scan
Equal on page 2-34.

Constrain All sets constraints on the sketch entities of an unconstrained
imported .DXF or .DWG drawing. See Constrain All on page 2-34.



Using the Sketch Entity Tools

This section discusses how to create and use sketch entities.

Line
To sketch a line:

1 Click the Line tool.

2 Pressthe left mouse button where you want to begin
sketching the line and drag the cursor.

A horizontal or vertical line automatically snaps to the
grid pointsif grid snap is on.

3 Tomanipulate theling, click the Select tool.
To change the length of the line:

1 Point the cursor to one of the end points and press the | eft
mouse button.

2 Drag to lengthen or shorten the line.

To move the line:
1 Point the cursor to the line and press the left mouse button.
2 Drag the line to another position.

To change the angle of a diagonal line:

1 Point the cursor to an end point and press the left mouse
button.

2 Drag to lengthen, shorten, or change the angle of the line.

Rectangle

To create a rectangle:

1 Click the Rectangle tool. 5]

2 Place the cursor where you want one corner of the rectangle to appear.

3 Drag the cursor and release when the rectangle is the correct size and shape.

While sketching the rectangle, its dimensions are dynamically displayed.

SolidWorks 98Plus User’s Guide
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Circle
To sketch a circle:
1 Click the Circle tool.

2 Pressthe left mouse button where you want to place the
center of the circle and drag outward to set the radius. R=14142

3 To manipulate the circle, click the Select toal.
To move the circle:

Point the cursor at the circle center and drag to another
position.

To change the radius: e

Point the cursor at the circumference and drag out or in.

Arcs

To sketch an arc from a centerpoint, start point, and end point:

1 Click the Centerpoint Arc tool. &

2 Press the mouse button where you want to place the center

of the arc and drag to where you want to place the start R \ ey 0050
‘ 9 E

point of the arc.
3 Release the mouse button. The circumference guideline
remains.
4 Pressthe mouse button and drag to set the length and i
direction of the arc, then rel ease the mouse button.
To sketch an arc, tangent to a sketch element: PV

1 Click the Tangent Arc tool.

2 Pressthe mouse button over the end point of a
ling, arc, or spline.

Drag out the arc to the desired shape. i%"‘: [128zmR=21 067

4 Release the mouse button.
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To sketch an arc through three points:
1 Click the 3 Point Arc tool.
2 Point where you want the arc to start.

3 Press the mouse button and drag to where you want the i
arcto end. D b

4 Release the mouse button.

Drag the arc to set the radius and to reverse the arc, if

necessary. ;
A=11704°R=2%900%
6 Release the mouse button. ;

Ellipses

To create an ellipse:

1 Click the Ellipse tool. [&]

2 Point where you want to place the center of the ellipse.

3 Pressthe mouse button and drag to set the major axis of the ellipse.
4 Release the mouse button.
5

Press the mouse button again over the ellipse curve and drag the minor axis of the
ellipse.

To create a centerpoint ellipse:
1 Click Tools, Sketch Entity, Centerpoint Ellipse.
Point to where you want to place the center of the ellipse.
Press the mouse button, drag and release to define one axis of the dlipse.
Press the mouse button and drag to define the second axis.
Rel ease the mouse button. The circumference guideline remains.

o g~ WN

Press the mouse button and drag to set the length and direction of the ellipse.
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Parabola

To create a parabola:

1
2

3

Click the Parabola tool. T

Place the cursor at the point where you want the focus of the o Y
parabola, press the left mouse button, and drag the cursor -"'C

away from the focus to enlarge the parabola.

Release the cursor and then drag the cursor over the part of
the parabola’s guide lines that you want to use.

To modify the parabola:

Spline

Click theSelect tool and drag the vertex

to shape the curve. Focus Vertex
 To flatten the curve, drag the vertex away x, /
from the focus. *

*

» To make asharper curve, drag the vertex
closer to the focus.

To create a spline:

1
2
3
4

Click the Spline tool.

Press the mouse button and drag out the first segment.
Press over the end point and drag out the second segment.
Repeat until the spline is complete.

NOTE: If Alternate Spline Creation Method is selected using Tools,
Options, General (see Appendix A), click on each through point to
create the spline, then double-click when the spline is compl ete.




To reshape a spline and add relations or dimensions:

1 Right-mouse click the spline and select Insert Spline Point.

2 With the spline point cursor, click one or more places on the B =

spline where you want to insert point(s). ;%}:f
You can:

« use spline points as handles to pull the splineinto the shape
you want

» add dimensions between spline points or between spline points and other entities
» add relations to spline points
 drag the endpoints to reshape the spline
A newly created spline is non-proportional by default; you can dimension and add
relations to points of a non-proportional spline. You can change its shape by dragging a
spline point or endpoint.
A proportional spline retainsits shape when you drag the endpoints; the entire spline
resizes proportionally. You cannot dimension or add relations to its points.

To change the proportional status of a spline, right-mouse click the spline and select
Properties. Click to check or uncheck the Proportional checkbox.

To delete spline points:

Select a point and press the Delete key.
To simplify a spline:

The Simplify Spline option simplifies the definition of the spline by removing through

spline points. The splineis re-fitted to the tolerance of the origina spline shape that you

specify in the Tolerance edit box.

1 Select Simplify Spline from the right mouse menu while the mouseis over aspline, or
click the spline and then click Tools, Sketch Tools, Simplify Spline.

2 Enter ahigher valuein the Tolerance edit box, and click Apply.

The Number of spline points box reports the number of spline pointsin the original
sketched spline and al so reports the number of pointsin the simplified curve.

3 Observe the spline preview that is displayed. If necessary to produce the spline curve
that you need, reduce or increase the value in the Tolerance edit box and click Apply
again.

4 When you are satisfied with the shape of the curve, and the reduced number of spline
points, click OK.

NOTE: The Simplify Spline option is useful for increasing the performance
of amodel with complex spline curves.
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Point

To create a sketch point (reference point):

1
2

Click the Point tool.
Click where you want to create the sketch point.

To create a sketch point at the virtual intersection point of two entities:

1 Citrl-click the two entities.

2 Click the Point tool.
A virtual sharp symbol indicates the point of intersection and retains its dimensions,
even if the actual intersection no longer exists, such as when a corner isremoved by a
fillet.
There are several options for the appearance of the virtual sharps. To select the
appearance of the point, click Virtual Sharp on the Tools, Options, Detailing page.

Centerline

To create a centerline:

1
2
3
4

Text

Click the Centerline tool.

Point where you want the line to start.

Press the mouse button and drag to where you want the line to end.
Release the mouse button.

The Text tool creates text on a part as either an extruded boss or a cut.

NOTE: The text aligns with the x-axis of the sketch plane and proceeds in the
direction of the increasing x value.

To insert text on a model face:

Click amodel face where you want to insert text, and open a new sketch.
Click Tools, Sketch Entity, Text.

The cursor becomes a “Note” cursor.

Click on the model face where you want the text to begin.

TheText dialog box opens.

Type your text into the edit box.

Click the checkbox to use the document’s default font, or clickdine button and
choose a font style and size. The text displays in the fonts that you select.

Click the arrows next to thecale box to increase or decrease the scale of the text.
Click OK when you are satisfied with the appearance of the text.



8 You canlocate the text sketch on the face of
the model by dimensioning or by adding
relations to the text locating point in the

text sketch. Text locating—~ I e
point :

You can specify the orientation and
location of the text by using theodify Sketch tool. (For more information, see
Modify Sketch on page 2-19.)

9 Click Insert, Boss, Extrude or Insert, Cut, Extrude, and set the .-
Depth value. - 1998 ’
10 Click OK to extrude the text. "

To change text orientation and location after making the extrusion:

1 Right-mouse click the text sketch in the FeatureManager design tree andsilect
Sketch.

2 Edit the dimensions or change the relations that were specified originally,

Click Tools, Sketch Tools, Modify Sketch or and use the mouse to position the
text.

3 Exit the sketch or, clickdit, Rebuild or@.
To edit the text:

1 Right-mouse click the text sketch in the FeatureManager design tree andtgielect
Sketch.

2 Right-mouse click on the text and seleotperties from the menu.
Change the text or the font and cliok.
4 Exit the sketch and clickdit, Rebuild or@.
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Using the Sketch Tools

Convert Entities

The Convert Entities tool creates one or more curves in a sketch by projecting an edge,
loop, face, external sketch curve, external sketch contour, set of edges, or set of external
sketch curves onto the sketch plane. See also Using Silhouette Edges on page 2-27.

To convert an entity:

1 With asketch active, click on amodel edge, loop, face, external sketch curve, external
sketch contour, set of edges, or set of external sketch curves.

2 Click or Tools, Sketch Tools, Convert Entities.
The following relations are created automatically:

< AnOn Edge relation is created between the new sketch curve and the entity,
causing the curve to be updated if the entity changes.

» A Fixed relation is created internally on the end points of the sketch entity so the
sketch can remain fully defined. Thisinternal relation is not displayed when you use
Display/Delete Relations. Remove the Fixed relation by dragging the end points.

Mirror Sketch Elements

The Mirror tool creates copies of sketch elements mirrored around a centerline.

When you create mirrored elements, the software applies asymmetric relation between
corresponding pairs of sketch segments or sketch points (the ends of mirrored lines, the
centers of arcs, and so on). If you change a mirrored element, its mirror image also
changes.

To mirror existing items:
1 Inasketch, click the Centerline tool and draw a centerline.
2 Hold down the Ctrl key and select the centerline and the items you want to mirror.
3 Click [£] or Tools, Sketch Tools, Mirror.
To mirror items as you sketch them:
1 Select acenterline around which to mirror.

2 Click or Tools, Sketch Tools, Mirror. Symmetry symbols ol — - — - “He
appear at both ends of the centerline to indicate that automatic
mirroring is active.

3 Sketch the geometry. The elements you sketch will be mirrored automatically as you
draw them.

4 To turn mirroring off, click again.
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Fillet (Sketch)

TheFillet tool creates atangent arc at the intersection of two sketch elements, trimming
away the corner.

You can aso fillet non-intersecting entities, if they are not dimensioned. The selected
entities are extended and then the corner isfilleted away.

To create afillet in a sketch:

1 Hoaldthe Ctrl key and select two intersecting sketch entities. You can also make your
selections after the dialog box appears.

2 Click or Tools, Sketch Tools, Fillet.
A Sketch Fillet dialog box appears.
In the Radius box, enter afillet radius value or use the arrows to scroll to a new value.

4 |If the corner has dimensions or relations, and you want to keep the virtual intersection
point, click the Keep constrained corners checkbox.

A virtual sharp symbol indicatesthe point of intersection and retainsits dimensions. To
change the display of the point, click Virtual Sharp on the Tools, Options, Detailing

page.
5 If you pre-selected sketch entities, click Apply to create thefillet.
If you did not pre-select, click the corner that you want to fillet, or select two sketch
elements that would form a corner if extended.

NOTE: Consecutive fillets with the same radius are not dimensioned
individually; they have an automatigjual relation with the first
fillet of that radius.

The Sketch Fillet dialog box remains open so you can continue creating fillets until
you close the dialog box.

6 Click [=] to cancel the last fillet.
7 Click Close to close the dialog box.

For information about creating a fillet feature, sd&t/Round on page 4-25.
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Offset Entities

The Offset Entities tool creates sketch curves offset from a selected edge, loop, face,
external sketch curve, external sketch contour, set of edges, or set of external sketch
curves by a specified distance.

An offset entity relation is created between each original entity and the corresponding
sketch curve. If the entity changes when you rebuild the model, the offset curve also
changes. See also Using Silhouette Edges on page 2-27.

To create a sketch curve offset from a model edge:
1 Inasketch, select aface or one or more connected edges. @ \“*1?°\°‘
2 Click |2 or Tools, Sketch Tools, Offset Entities. \
3 Set the valuein the Offset box.

4

If necessary, select Reverse to change the direction of the
offset.

5 Click OK.

To change the size of the offset:

Change the amount of the offset by double-clicking the
offset’s dimension and changing the value.

NOTE: If the preview of the offset disappears, the offset is
not valid and you must change the offset dimension or
direction.

Trim
Use theTrim tool to:

« Trimaline, arc, elipse, circle, spline, or centerline to its intersection with aline,
arc, circle, dlipse, spline, or centerline.

» Deletealine, arc, circle, elipse, spline, or centerline.
» Extend a sketch segment until it is coincident with another entity.
To trim a sketch element:
1 Click the Trim tool.

2 Passthe cursor over a sketch until the sketch segment that you want to trim (delete) is
highlighted in red.

3 Click the highlighted segment to delete it.

The segment is deleted up to its intersection with another sketch segment (line, arc,
circle, ellipse, spline, or centerline).

The entire sketch segment is deleted if it does not intersect with any another sketch
segment.
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To use the Trim tool to extend a sketch element:

Drag the endpoint of a sketch element until it is coincident with another entity. You
cannot use the Trim tool to extend a sketch segment that is already coincident with
another entity.

Extend

Use the Extend tool to extend aline, arc, or centerline to meet aline, arc, circle, ellipse,
spline, or centerline. You can activate the Extend tool multiple times to extend a sketch
segment until there are no other entities with which it can intersect.

To extend a sketch element:
1 Click the Extend tool [T], or Tools, Sketch Tools, Extend.

2 Movethe cursor over the sketch element that you want to extend (aline, arc, or
centerline).

The selected element displaysin red, and agreen line (or arc) previewsthe directionin
which the element will extend.

3 To accept the preview line or arc, click the sketch element.

If the preview extends in the wrong direction, move your cursor to a position on the
other half of the line or arc and observe the new preview. Click the sketch element to
accept the new preview line or arc.

The sketch element extends to intersect with the next sketch element that is available.

Detach Segment On Drag

Detach Segment On Drag lets you detach a sketch segment (line, arc, ellipse, or spline)
from the other entities it is attached to in a sketch.

NOTE: If the entity has dimensions or relatioBgtach Segment On Drag
does not delete them, so the entity may not drag or detach as you
expect. Delete any relations before you Degach Segment On
Drag. SeeDisplay/Delete Relations on page 2-32.

To detach a sketch segment:

1 If you have a sketch tool active, click it off (click its icon again) before trying to detach
a sketch segment.

2 Click Tools, Sketch Tools, Detach Segment On Drag.

3 Select the entity that you want to drag away from another sketch entity and drag it to a
new location.

The dragged entity detaches from any entities it shares points with.
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Override Dims on Drag

The Override Dims on Drag tool lets you override dimensions by dragging sketch
entities. The sketch dimensions update at the end of the drag. They remain driving
dimensions and update in any assemblies and drawingsin which they occur.

To override dimensions by dragging:

1 If you have a sketch tool active, click it off (click itsicon again) beforetrying to drag a
sketch element.

2 Click Tools, Sketch Tools, Override Dims on Drag.

When Override Dims on Drag is enabled, you can drag sketch entities and the
dimensions will update automatically.

3 Click[8] or to rebuild the part and exit the sketch.

Automatic Solve

A check mark next to the Automatic Solve menu item indicates that you want the
SolidWorks software to automatically do the computation to solve the sketch geometry of
your part asyou create it. Automatic Solve on isthe default

To turn automatic computation on or off:

Click Tools, Sketch Tools, Automatic Solve. A check mark means that computations
are solved automatically.

NOTE: When you are in the process of changing many dimensionsin an
active sketch, you may want to turn off the Automatic Solve
capability temporarily.

Align Grid
The Align Grid tool aligns the sketch grid with the model edge that you select.

To align the grid to a model edge:
1 Open asketch on amodel face.
2 Click Tools, Sketch Tools, Align Grid.
3 Click the edge to which you want to align the grid.
4 Click Apply to apply the change.

The grid shiftsto align with the edge you selected and the origin is placed at the end of
the edge closest to where you clicked.

2-18



5 Click OK to accept the change and close the dial og box.

Click Close to close the dialog box. If you previously clickepply, the change is
saved; if you did not clickpply, the dialog closes without change.

Modify Sketch
TheModify Sketch tool moves, rotates, or scales a sketch.

TheTranslate andRotate functions move the entire sketch, including its origin.
Subsequent changes are based on the updated coordinate system.

To modify the position of a sketch:
1 Open a sketch or select a sketch in the FeatureManager design tree.
Click or click Tools, Sketch Tools, Modify.

3 IntheTranslate region of theModify Sketch dialog, you can enter specific values in
theX value andY value boxes, and then preEater.

4 Click Position Selected Point if you want to select a point on the sketch and move
that point to the specified coordinates.

5 In theRotate region of theModify Sketch dialog, you can enter a specific rotation
value, and then pre&nter.

You can use the mouse cur: to move and rotate the sketch, as follows:

» Pressthe right mouse button to rotate the sketch around the black sketch origin
symbol.

* Pressthe left mouse button to move the sketch.
 Point at the end points or center of the black origin symbol

to display one of three flip symbols on the right mouse
button. Press the flip symbol to flip the sketch on the X -
axis, the'Y axis, or both.

 Point at the center point of the black origin symbol to display a point symbol on the
left mouse button. Press the left button to move the center of rotation independently
of the sketch.

NOTE: You cannot move a sketch if it has multiple external references. (The
mouse cursor has a ? on the left button.) If the sketch has only one
external point, you can rotate the sketch around this point.
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To scale a sketch:

Enter adecimal valuein the Scale box, and press Enter.
Scale applies a uniform scale about the origin of the sketch.

NOTE: You cannot scale a sketch if it has external references.

Close Sketch to Model

Closes a sketch with an open profile, using existing model edges.

To use an open profile sketch to extrude using existing model edges:

1
2

Open a sketch on amodel face.

Sketch an open profile with endpoints that are coincident with the model edges on the
same face boundary.

Click Tools, Sketch Tools, Close Sketch to Model.
The Close Sketch with Model Edges dialog appears.
Notice that an arrow points in the direction in which the profile will close.

Check Reverse direction to close sketch if it is necessary to close the sketch in the
other direction.

Click Yes when the arrow pointsin the correct direction; click No to exit the dialog
without specifying adirection.

Then you can use the closed sketch to create another feature such as an extruded boss or
an extruded cut. The following examples show the effect of extruding aboss with sketches
closed first in one direction and then the other.




Check Sketch for Feature

Letsyou check a sketch for errors that would prevent it from being used successfully in
creating the type of feature you specify.

To check a sketch:
1 With asketch open, click Tools, Sketch Tools, Check Sketch For Feature.

The Check Sketch For Feature Usage dialog appears. For each Feature Usage type,
itsrequired Contour Type is displayed. If you select anew Feature Usage from the
pull-down list, the corresponding Contour Type changes dynamically. Each Contour
Type forces adifferent set of checks on the sketch in addition to the general checksthat
are common to all contour types. (See the table of Legal Contour Types that follows.)

* |f the sketch has been successfully used to create afeature, the feature typeis
displayed in the Feature Usage box.

« If the sketch has not been used to create afeature, <none> is displayed in the
Feature Usage box and the contour is checked for errors that are common to all
contour types.

2 Click the Check button. If the sketch passes the check$§yagroblems found”
message is displayed. If there is an error, a message describing the error is displayed
and, if appropriate, the area of the sketch containing the error is highlighted. It reports
one error for each check.

3 To check the sketch for possible use in other feature types, selecFaaieve Usage
type from the pull-down list and cliakheck.

4 Click Reset to return to the originafeature Usage type.

Click theClose button to close the dialog. The dialog also closes when you exit the
sketch, rebuild, or change to a new document.

Legal Contour types Features that use this contour type

General <none> (The contour is checked for errors that are common
to all contour types.)

Multiple Contained Closed Base Extrude
(If there is more than one

contour, one contour must

contain the rest.)

Multiple Disjoint Closed Boss Extrude, Cut Extrude

Single Open or Closed Loft, Loft Section, Surface Loft Section, Loft Guide, Sweep
Path or Guide, Surface Sweep Section, Cut Extrude Thin,
Surface Revolve, Boss Revolve Thin, Base Revolve Thin,
Surface Extrude, Boss Extrude Thin, Base Extrude Thin

Single Open Rib, Cut Extrude

Single Closed Base Revolve, Sweep Section, Cut Revolve Thin, Cut
Revolve, Boss Revolve
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Dimensioning Sketches

Usually, you dimension your sketch as you go along. However, it is not necessary to
dimension sketches before you use them to create features. When you add or change
dimensionsin a sketch, the changes are reflected in the part and the drawing views of the
part.

There are two methods of dimensioning a sketch:

QO You can select the dimension tool for the specific type of dimension you want.

* Click [], and right-mouse click to select either Horizontal, or Vertical (the default
dimension is Parallel)
* Click Tools, Dimensions and select either Parallel, Horizontal, or Vertical.

Q You can click and preview the dimension before placing it.

For linear dimensions, the preview automatically switches between horizontal, vertical
and slanted, depending on the cursor location. For diameter dimensions, the preview
switches between aradial dimension and alinear dimension. The behavior is similar
for angular dimensions, where the dimension created depends on the quadrant location
of the cursor.

To add a specific type dimension to a sketch: 5

1 Click and press the right mouse button to
select either Horizontal or Vertical, or click
Tools, Dimensions and select either Parallel, 20
Horizontal, or Vertical. %E

2 Click the sketch entity, or entities, then click
where you want to place the dimension.

70

To preview a dimension:

1 Click and click the sketch entity, or entities, . ' \1
to dimension. / - \\\
2 Movethe cursor around and observe the ' §
dimension preview. %

3 Click when the preview displays the dimension
that you want.

10
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Examples of point-to-point dimensions:

Sy

Examples of angular dimensions

C‘i‘\,
S
&

Dimensioning with Equations

You can insert dimensionsin asketch using mathematical relations between dimensions or
parameters, using dimension names as variables in the equation. Equations can also be
used outside of a sketch.

For a more complete discussion about using and editing equations to control dimensions,
see Equations on page 5-6.

NOTE: Dimensions that are driven by eguations cannot be changed by
editing the dimension value in the model.
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Changing Dimensions
To change a dimension:
1 Double-click on the dimension.
The Modify dialog box appears.

2 To change the dimension value, click the arrows to
change the value and press Enter, or enter anew value or
acalculation and press Enter.

In addition, you can use the row of buttons below the value
window to do any of the following:

Accept the current value and exit. : =
| HK £9

Restore the original value and exit. _|_|_|_|—3

(6] Regenerate the model with the current value. (Not available in a sketch.)

Reset the spin box increment value.

Dimensioning Arcs and Circles

By default, when you dimension to an arc or circle, the dimension goes to the centerpoint
of the arc or circle. You can edit the dimension so that it measures to the edge of an arc or
circle.

To change dimension options for arcs and circles:

1 Right-mouse click the dimension.
2 Select Properties from the menu. R —
e Ao shyle
3 From the Dimension Properties dialog, = = -
: o Neme: o1 | ,
select the First Arc Condition and the e 9
iti i Fullname:  [D7@Sketcht e —
Second Arc Condition that providesthe Y © Outside £ Smant
dimension that you want i £ lnsde | Bocumert
¥ Use document's units hent ol
s pr:::;:ic:i.m ¥ Use document's fort

¥ Use document's precision

™ Driven

I Display with parenthesis

I Display ag dual dimension First arc condition
@ Center  Min ¢ Max
Second arc condition :
& Center O Min € Max

™ Readanly

Dizplay... | HModify Text. | Tolerance.. |

QK I Cancel | SEply | Help |
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Thefollowing illustrations show some of the options for dimensioning between arcs and

circles.

1st Arc -> 2nd Arc

Center -> Min

Min -> Min

Center -> Center ———»

Center -> Max —_—

60.00

Max -> Max

7250

To dimension the true length of an arc:

Click [&], or Tools, Dimensions.

Click the arc.

1
2
3 Click both endpoints of the arc.
4

Click to place the dimension.

An arc length symbol is added above the dimension

text.

For dimensions on circular features, you have the

following options:

1st Arc -> 2nd Arc

True length

Linear
A Y

{ Fg‘?/ \ / U?;\

/

Radius

¢ To change aradius dimension to a diameter dimension, right-click the dimension
and select Display as Diameter.

» Todisplay adiameter dimension as alinear dimension, right-click the dimension
and select Display as Linear.

« If thelinear dimensionisnot placed at the angle you want, select the dimension, and
drag the green handle on the dimension text to set the desired position. The

dimension snapsin 15° increments around the circle.

Radius

SolidWorks 98Plus User’s Guide

Diameter

235,
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Linear
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Dimension Properties

2-26

You set the default properties for dimensions on the Detailing tab of the Options dialog
box. See Appendix A, Detailing Options on page A-4 or Dimension Properties on page
9-11 of the Detailing chapter for more information.

You can modify properties of selected dimensions at any time.

To modify the properties of a dimension:

1 Right-click the dimension, and select Properties.

The Dimension Properties dialog box is dynamic and the available options depend on
the type of dimension that you clicked (linear, radius, reference, driving, etc.).

2 Change values as described below.
3 Click OK.

The following properties are common to all types of dimensions.

Value. The numeric value of adimension.

Name. The name given to a dimension and used in relations associated with the
dimension. To change the name, click in the edit box and enter a new name.

Full Name. The full name of the dimension which consists of the Name given above
and the name of the sketch or feature in which it isfound (for example,
D2@Sketchl). Used in equations and design tables. Thisis provided as information
only, and is updated when you edit the Name.

Arrow Style. Either Use document’s style , as defined on the Detailing tab of the
Options dialog box, or deselect this checkbox, then choose a different style from
thelist.

Arrows. Defines placement of arrows with respect to witness lines.

Units. Either Use document’s units , as defined on the Grid/Units tab of the
Options dialog box, or deselect this checkbox, then click Units , and select anew
type of length or angular unit.

Font. Either Use document’s font , as defined on the Detailing tab of the Options
dialog box, or deselect this checkbox, then click Font, and select anew style or size.

Display Precision. Either Use document’s precision , as defined on the Detailing
tab of the Options dialog, or deselect this checkbox, click Precision , and specify
the precision of the primary and alternate units of measure.

Display. Use the checkboxes to specify which Witness Lines and Leaders to
display.

Modify Text. Lets you add prefix and suffix text and symbols. See page 9-13.
Tolerance. Lets you specify and display dimension tolerances. See page 9-14.



Using Silhouette Edges

You can select the silhouette edge of arounded surface, such as a cylinder, revolve, |oft,
sweep, €tc., to do any of the following operations: Convert Entities, Offset Entities, and
add Dimensions and/or Relations.

NOTE: To use silhouette edges, you must first selecEttuble silhouettes
option. ClickTools, Options, and select th&eneral tab. In the
Sketch section make sure th@hable silhouettes is checked.

To use a silhouette edge:

1 Working with a sketch open on amodel face or plane (or working in an !
active drawing view), move your cursor over a cylindrical face until the I
cursor changes to include a small cylinder next to the pointing arrow. The %ﬁ]
cylinder’s silhouette edge becomes visible as a dashed line. !

NOTE: Silhouette edge visibility is an option that you set by clickiogls,
Options, Edges, and selectin@ynamic Highlight from Graphics
View.

2 Select the dashed line to use with @umvert Entities or Offset Entities sketch tools,
or to addDimensions and/orRelations to your sketch.

NOTE: To address cases where the generation of silhouettes is too slow, a
timer is used in thEnable silhouettes option. After 15 seconds, a
message appears advising you to useCteate Silhouettes right
mouse function described below. (You do not have to turn off the
Enable silhouettes option inTools, Options, General.)

To use silhouettes in a complicated part or large assembly:

1 To improve the rebuild performance of a part or assembly, ©liaks, Options, and
select theseneral tab. Make sure th&nable silhouettes is notchecked.

2 Working with a sketch open on a model face or plane (or working in an active drawing
view), right-mouse click and seleCteate Silhouettes from the right mouse menu.
The system tries to create silhouettes for any selected faces.

3 Move your cursor over a cylindrical face until the cursor changes to include a small
cylinder next to the pointing arrow.

4 Click on the cylinder’s silhouette when it becomes visible as a dashed line.
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Geometric Relations

Add Relations creates geometric relations (like tangent or perpendicular) between
sketch elements, or between sketch elements and planes, axes, edges, or vertices.

When creating relations, at least one of the items must be a sketch entity. The other item(s)
can be either a sketch entity or an edge, face, vertex, origin, plane, axis, or sketch curve
from another sketch that forms aline or arc when projected on the sketch plane. See also
Using Silhouette Edges on page 2-27.

Geometric relations can be created two ways:
Q Automatically created by the SolidWorks software
Q Manually created by the user

Automatic Relations

Turn Automatic Relations on or off for the current document by clicking Tools, Sketch
Tools, Automatic Relations. A check mark next to the Automatic Relations menu item
indicates that relations are created automatically asyou sketch. For instance, if you draw a
vertical line, the SolidWorks software applies a “vertical” relation to it.

To specifyAutomatic Relations for all documents, clicKools, Options, General. In the
Sketch section, selectutomatic relations.

As you sketch, the cursor changes shape to indicate which relations can be created. Note
that the cursor has a smiliwhen the line is horizontal; the cursor haswhen the line is
vertical. If theAutomatic Relations option is on, the following relations are created
automatically.

E{I\zo ;xao N o

Horizontal Vertical Coincident Midpoint

/“1:!
RS\ L e

Intersection Tangent Perpendicular
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Manually Created Relations Add Geometic Relations B 9

To apply relations manually: 7 Selected Enities
. . ) Line13

1 Click [£], or click Tools, Relations, Add. F

2 Inasketch, select the item(s) (sketch elements,
vertices, edges, and so forth) to relate. - Relations

) O Horizontal " Yertical
The Add Relations dlalog sel ects the best default = Collinear ) Eoradisl
relation based on the entities you selected, and " Pemendicular T Parallel
indicates that selection with adot in the middle of the | & e £l
radio button. Relations that already exist are marked ~ Eoifcigem  Equal
with adark circle around the button. C Symmetic O Fig
€ Fierce € Werge Points

Relations that are not appropriate for the items you
selected are “grayed out.”

For many relations, you can select more than two entities. At least one of the items
must be a sketch element. The other item(s) can be either a sketch element or an edge,
face, vertex, origin, plane, axis, or sketch curve from another sketch that forms a line or
arc when projected on the sketch plane.

The items that you select are displayed inS#lected Entities list box. To remove an
item from the list, click it again. To remove all items, right-mouse click in the graphics
area and selecllear Selections.

3 Select the relation you want to add, then chgply.
To remove the last relation you added, clickinelo button, .
4 To turn theAdd Relations function off, clickClose.

For a complete discussion of all the sketch relations, refer #dth®elations Table on
page 2-30.
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Add Relations Table

Available relations depend on the items you select. Please see the definitions of terms at

the end of thistable.*

To add

this relation: Select:

Result:

Horizontal or One or more lines or

Vertical two or more points
Collinear Two or more lines
Coradial Two or more arcs

Perpendicular  Twolines

Parallel Two or more lines

Tangent An arc, spline, or
élipse and another
arc, spline, ellipse, or
line

Concentric Two or more arcs, or
apoint and an arc

Midpoint A point and aline

Two lines and one
point

Intersection

Coincident A point and aline,

arc, or ellipse

Equal Two or morelines, or

two or more arcs

A centerline and two
points, lines, arcs, or
ellipses

Symmetric

Fix Any item

The lines become horizontal or vertical (as
defined by the current sketch space). Points
are aligned horizontally or vertically.

Theitemslie on the same infinite line.

The items share the same centerpoint and
radius.

The two items are perpendicular to each
other.

Theitemsremain parallel.

The two items remain tangent.

The circles and/or arcs share the same
centerpoint.

The point remains at the midpoint of the
line.

The point remains at the intersection of the
lines.

The point lies on theline, arc, or elipse.
Theline lengths or radii remain equal.

Theitems remain equidistant from the
centerline, on aline perpendicular to it.

The item’s size and location are fixed. The
end points are still free to move along the
underlying infinite line. The end points of
an arc or elliptical segment are free to move
along the underlying circle or ellipse.

Table continued on next page
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Pierce A sketchpointandan  The sketch point is constructed coincident
axis, edge, line, or to where the axis, edge, or line pierces the
spline sketch plane.

Merge Points Two sketch pointsor ~ The two points are merged into asingle
end points point.

When you create arelation to aline, the relation isto the infinite line, not just the
sketched line segment or the physical edge. As aresult, some items may not
physically touch when you expect them to.

Similarly, when you create arelation to an arc segment or elliptical segment the
relation isto the full circle or ellipse.

Also, if you create arelation to an item that does not lie on the sketch plane, the
resulting relation applies to the projection of that item as it appears on the sketch
plane.

*Definitions of terms used in the Add Relations table:

Arc Can be an arc or circle in the sketch, or an external entity that
projects as an arc or circlein the sketch.

Ellipse Can bean elipsein the sketch, or an external entity that projects
as an ellipse in the sketch.

Line Can be aline or centerlinein the sketch, or an external entity
(edge, plane, axis, or sketch curve in an external sketch) that
projects as alinein the sketch.

Point Can be apoint in the sketch, or an external entity (origin, vertex,
axis, or point in an external sketch) that projects asa point in the
sketch.

Spline  Canbeasplinein the sketch, or an external entity that projects as
asplinein the sketch.
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Display/Delete Relations

You can view the relations on each entity by selecting the entity and clicking or Tools,
Relations, Display/Delete. If your sketch becomes “over defined” or “not solved,” use
Display/Delete to examine and delete relations as necessary. (For more information about
the sketch states, seelly Defining Sketches on page 2-35.)

To view or delete relations:

1 Click the sketch entity about which you have a question. (If no entity is selected, all
relations in the sketch are listed.)

2 Click Display/Delete Relations.
A dialog box appears that has two tabs:

» Relations tellswhat relations apply and allows you to view or delete the relations.
(See Using the Relations tab on page 2-32.)

 Entities displaysinformation about the entities involved in the active relation and
lets you replace them, if necessary. (See Using the Entities tab on page 2-33.)

USing the Relations tab Display/Delete Relations [7]x]
1 To specify the scope of the relations display, in F:'f':”":' Eites |
. . . EEIDY @i elate
the DISp|ay Re|atI0nS By bOX w&t e'tha Type: Honzontal _
L -Deletegll
« Entity, if you want to display relationsfor the oo eooess S
selected entity only, or G ey Mes |
. . - . Gl enal 'I Hel
* Criteria, if you want to display all the © Sl e |
relations in the entire sketch that meet the 2| 2|
criteriayou select from the pull-down list. For

example, you can choose Dangling to list al
the dangling relations in the sketch.

2 Click Previous [], or Next [2], to view each relation in turn (if there are more than
one).

Aseach relation is displayed, the related sketch entities are highlighted, and the status
isdisplayed. (The status can be Dangling, Satisfied, Over Defining, or Not Solved.)

Click the Suppressed check box to suppress or unsuppress the current relation.

4 Click Delete to delete the current relation; click Delete All to delete all of therelations
currently selected.

5 To undo an action that you just performed, click the Undo button [<].

6 You can continue to display relations for any or all entitiesin the sketch. The dialog
box remains open until you click the Close button.
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Using the Entities tab
1 Click the Entities tab. iei] 1 |
. . ) E it Status Defined In Replace I
» Thelist box displays the name of each entity, UnderDefved  CumereSheich ||y
the entity’s status, and the place where it is
defined:Current Sketch, Same Model, or EstemalInfomlon
External Model.
* If theentity isdefined asexisting in the Same Eeb
Model, the External Information section lists

the external Entity to which the selected
sketch entity has arelation.

¢ If theentity is defined as existing in an External Model, the External Information
section liststhe Assembly name and the Owner part within the assembly.

2 Toreplace an entity, in the list box select an entity that you want to replace.
3 Click an entity in the graphics area that you want to use as a replacement.
This entity’s name appears in the selection box undeRé¢péace button.
4 Click theReplace button.
The software attempts to replace the entity and solve the sketch.
5 If it is necessary to undo the replacement, click.theo button, =] .
The dialog box remains open until you click tiese button.

Reattaching Dangling Relations

When there is a single dangling relation, a red handle is displayed at the midpoint of the
dangling segment. To reattach the relations, drag the handle onto a sketch or model entity
that is suitable to resolve the dangling relation. The cursor disp&sa  symbol if the
entity is unsuitable.

You must use thBisplay/Delete relations dialog to reattach relations in the following
cases:

« if there are multiple dangling relations, or
« if the entity isasketch point.
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Scan Equal

Click Tools, Relations, Scan Equal to scan a sketch for elements with equal lengths and/
or radii. Scan Equal also provides away to set an Equal relation between sketch elements
that are the same length and/or radius.

To locate equal radii and/or line lengths:

1 Inasketch, click Tools, Relations, Scan Equal.
If sketch elements exist that are equal, the appropriate radio buttons are active. (For
example, if two or more lines are equal, Length is active; if two or more arcs have
equal radii, Radii isactive; if an arc has aradius equal to alinelength, Both is active.)

2 To seethe equal sketch elements, click an active radio button.
» Theequal elements corresponding to the radio button that you clicked are

highlighted in the sketch.

» The Value box displays the length or radii.
e ThelLine Count or the Arc Count box displays the number of equal elements.

3 If there are additional sets of equal elements of the same type, the Find Next button is
active. To highlight the additional sets, click the Find Next button.

4 Click Set Equal if you want to create an Equal relation between the highlighted
elements.

5 Click Close.

Constrain All

The Constrain All tool sets constraints on the sketch entities of an unconstrained imported
.DXF or .DWG drawing.

To solve relations in an imported drawing:

1
2

Import a sketch from a .DXF or .DWG drawing.

Click Tools, Relations, Constrain All.

The command triesto solve al the apparent relations in the sketch and reports the number
of constraints that were added to the sketch.



Fully Defining Sketches

While you are creating or editing a sketch, you should be aware that a sketch may bein
any of five states described below. The state of the sketch as awhole is displayed in the
status bar at the bottom of the SolidWorks window.

Q Fully Defined — displayed as black lines. All the lines and curves in the sketch, and
their positions, are described by dimensions and/or relations.

QO Over Defined — displayed as red lines. The sketch has too many dimensions and/or
relations. For information about viewing and removing conflicting relations, refer to
Display/Delete Relations on page 2-32.

QO Under Defined -displayed as blue lines. Some of the dimensions and/or relationsin
the sketch are not defined and are free to change. You can point the mouse at
endpoints, lines, or curves and drag them until the sketch entity changes shape.

O No Solution Foung- displayed as pink lines. The sketch was not solved. The
geometry, relations, and dimensions that prevent the solution of the sketch are
displayed.

Q Invalid Solution Found — displayed as yellow lines. The sketch was solved but will
result in invalid geometry, such as a zero length line, zero radius arc, or self-
intersecting spline.

With SolidWorks 98Plus it isot necessary to fully dimension or define your sketches
before you use them to create features. However, it is usually a good idea to fully define
your sketches.

NOTE: If you wish to always use fully defined sketches, clickls,
Options, and select th&eneral tab. In theSketch section, clickUse
fully defined sketches.

Sketch Geometry may have any of the following states:
Fully defined — black. The dimensions and relations are fully and correctly described.

Under defined — blue. The dimensions and relations are not defined adequately and lines
may move or change size unexpectedly.

Over defined — red. This geometry is constrained by too many dimensions and/or
relations.

Dangling — brown, dashed. Only applies to a sketch entity that was added automatically to
the sketch in the last known position of the dangling model geometry.

Not solved — pink. This geometry’s position cannot be determined using the current
constraints.

Invalid — yellow. This geometry would be geometrically invalid if the sketch were solved.
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Sketch Dimensions or Relations may have any of the following states:

Dangling — brown, dashed. A dimension that can no longer be resolved (a dimension to a
deleted entity, for example).

Satisfied — black. A dimension that is completely and appropriately defined.

Over Defining — red. The dimension or relation is involved in over defining one or more
entities.

Not Solved — pink. The dimension or relation results in not being able to determine the
position of one or more sketch entities.

Driven — gray. The dimension’s value is driven by solving the sketch.

Working in a Sketch

When a sketch is active, the sketch window displays the sketching toolbars, the sketch
grid, as well as helpful information in the status bar.

? Sketchl of Partd o] 1

wr  EiET R G e e |
5 Planel

. Plane2 ’E
>s; Plane3 =
1. nrigin ——
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~
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T

=
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SET i |
[ 40mm 10mm  Omm [UnderDefined | [Ediing Sketch | | 2

The following information is in the status bar at the bottom of the sketch window.
» The coordinates of your cursor’s location.

» The state of the sketch: Over Defined, Under Defined, or Fully Defined. (See Fully
Defining Sketches on page 2-35 for more information.)

« The text, “Editing Sketch.” This makes it obvious that you are in sketch mode even
if you choose to turn off the sketch grid while you are working.

» When the cursor pointsto amenu item or tool button, ook for a brief description of
the menu item or button on the left side of the status bar.
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By default a sketch opens on Planel, but you can open a sketch on Plane2 or Plane3.
To sketch on Plane2 or Plane3:

1 Click Plane2 or Plane3 in the FeatureM anager design tree.

2 Click View, Orientation, and double-click *Normal To.

3 Open asketch.

To insert an alternate plane, see Creating a Construction Plane on page 3-2.

The Sketch Origin

The sketch origin is displayed in red in the active sketch. Right-mouse click the origin in
the FeatureManager design tree and select Show or Hide to toggle the display of the point
of origin on or off. Click View, Origins in the main menu to toggle the display of origins
on or off in part or assembly documents.

You can dimension to and add relations to the point of the sketch origin.

The Sketch Grid

By default, the SolidWorks sketching window provides a grid on which you can sketch.
The grid guides you as you create your sketch and is generally a helpful tool. The grid is
optional, however, and you may sketch without a grid.

To turn the grid off:
1 Click the Grid tool , or click Tools, Options and select the Grid/Units tab.

2 Click the Display Grid check box to remove the check mark.

The sketching window also provides a Grid Snap option to help you create accurate lines
and points. When grid snap is on, points that you sketch or drag snap to the nearest
intersection of the grid lines. This appliesto the end points of lines and the centerpoints of
circlesand arcs.

To turn grid snap off:
1 Click the Grid tool [#], or click Tools, Options and select the Grid/Units tab.
2 Under the Snap Behavior heading, deselect Snap to Points.

For more information about additional ways to customize the sketch grid, such as
changing the grid spacing, see Grid/Units Options on page A-19.
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Inferencing Cursors and Lines

2-38

While sketching, notice that the appearance of the cursor changes to provide feedback

about the cursor’s current task, position, and the geometric relations that are automatically

applied.

Q When you move the cursor along the length
any sketched curve, it first appears as an
endpoint cursor, changes to tloa-curve %

cursor, and then toraidpoint cursor, and so T

on.

O

Q When two lines intersect, the cursor changes
indicate the intersection.

as it moves around the arc.

Q The cursor provides information about .
dimensions as you sketch lines or arcs, suc
as the length, angle or radius of the sketch
entity.

Q When you select the various sketch or
dimension tools, the cursor carries an
appropriate symbol with it. Shown are the %\ % &
Rectangle, Circle, Spline, Point, Trim,
Extend, andDimension cursors.

As you sketch, the SolidWorks software
monitors your activity and providésferencing lines to help you work more efficiently.

While sketching, notice that dashed inferencing lines align your cursor with lines or points

that you have already sketched and with existing model geometry.

Q When the endpoint of any line you are creating ____
aligns with another point that you have alread 5}25-“9
sketched, a dashed inferencing line indicates i
this alignment. This helps you align endpoints
with each other so you can sketch without
using a grid.

/

Brown inference lines indicate that a relation is
added automatically; blue inference lines
indicate that no relation is added.



O When you sketch arcs, inferencing lines and
dimensions guide you to create the size and
shape arc that you want.

boceenes
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The Right-Mouse Button Menu

As you become more proficient in using the

sketch tools, you will find that the right-

mouse button menu provides a quick and ;

easy way to change tasks. .
_ Zoom Tao Fit

For example, after you finish sketching an Line ;gzz ;j *D“Lfa

entity, press the right-mouse button. The Centerpoint Arc -

menu that comes up lets you select a Tangertie Pan

different sketch tool or perform adifferent 4 — | e Ot |

task without moving the cursor to the toolbar AT '

or man menu. E Dizplay/Delete Relations...

Create Silhousttas

The right-mouse menu changes depending
on the task that you are performing. Only
those actionsthat are appropriate arelisted as
menu items.

Fedraw

Exit Sketch

Cutting, Copying, and Pasting Multiple Sketch Entities

You can cut and paste, or copy and paste, one or more sketch entities from one sketch to
another, or within the same sketch, by dragging and dropping.

To copy multiple entities, press the Ctrl key while selecting them, then drag while using
the following modifier keys:

O To copy within the document or to another document, press the Ctrl key while
dragging.
O To move (cut and paste) within the same sketch, press the Shift key.

O To move between different documents, press the Ctrl key and drag the sketch into the
second document. Release the Ctrl key, hold down the Shift key, and drop the sketch.

NOTE: Be sure you open a sketch in the target document before you drag and drop.

Additionally, you can copy by selecting one or more sketch entities and clicking Edit,
Copy, or by pressing Ctrl+C. Then you can paste the entity(ies) by clicking Edit, Paste, or
by pressing Ctrl+V.

SolidWorks 98Plus User’s Guide 2-39



Chapter 2 Sketching with SolidWorks

Copying and Pasting Entire Sketches

You can copy an entire sketch and paste it on aface in the current part or you can paste it
into a different sketch, or part, assembly or drawing document.

To copy and paste a sketch:
1 Select the sketch in the FeatureM anager design tree.
2 Click Edit, Copy, or press Ctrl+C.
3 Click in the sketch or document where you want to paste the sketch.
4 Click Edit, Paste, or by press Ctrl+V.

Creating a Sketch on the Face of a Part

To sketch on model faces:
1 Click the model face on which you want to sketch.

2 Click or click Insert, Sketch from the main
menu.

3 Thefollowing happens:
» A gridisdisplayed on the face that you selected.
» The sketch toolbar is active.

« The message “Editing Sketch” appears on the
status line at the bottom of the window.

To sketch on a different face, you need to click the . .10
new face and open a new sketch. Note how the grit |
appears on the broad face of the base part in the tr
illustration. B,

When you are editing a sketch3haded mode, you
have the option to display the sketch planeasa = >
translucent plane. (By default, models from previous
versions will have this checked.)

To turn the translucent sketch plane on or off:
1 Click Tools, Options, General and selecbisplay plane when shaded.

If the display is slow, due to the translucent plane, it may be because of the
Transparency Quality specified inTools, Options, Performance. With some
graphics cards, the display speed will improve if youluse (Screen door)
transparency.

2 Click Tools, Options, Performance and selectow (Screen door) transparency if
necessary to improve the speed of the display.
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Editing a Sketch

To open a sketch for editing, either select the sketch from the graphics area or the
FeatureM anager design tree. You can edit a sketch by adding, deleting, and dragging
sketch entities, changing dimensions, changing or adding relations, and so on.

To open a sketch for editing using the right-mouse menu: G roo

1 Right-mouse click w2
« aface of asingle-sketch feature (not aloft, for example) | 1 Eg

+ asketch entity on apart (when the sketch is not active) ﬁﬁ% e ot

. . CirPatternl
* asketch name in the FeatureManager design tree. E.. Cut Exiude
2 Select Edit Sketch from the right-mouse menu. [£] Arnolations %
The sketch used to create the selected face or entity opens i,
for ed| tl ng Zoom Ta Selection

Properties. .

3 If necessary, click Rebuild to rebuild the part.

Exiting a Sketch

You exit a sketch when you:

¢ Create afeature from your sketched profile. For example, when you extrude a base
or boss, or acut from your sketch.

¢ Click Rebuild when you are in a sketch.

* Click the Sketch tool when in a sketch.

e Click Insert, Sketch from the main menu.

e Select Exit Sketch from the right-mouse menu.

Edit Sketch Planes

You can change the plane of a sketch to change the location of a feature on amodel. This
is also useful when you are working with an imported sketch.

To change the plane of a sketch:

1 Right-mouse click the sketch in the FeatureM anager design tree, and select Edit
Sketch Plane.

2 Select anew plane by clicking a plane in the FeatureM anager design tree or select a
new face by clicking a different planar model face.

3 Click Apply or click Cancel to exit without making a change.
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Derived Sketch

2-42

You can derive a sketch from another sketch that belongs to the same part or a sketch from
adifferent part in the same assembly.

Note the following:

Q If you delete a sketch from which a new sketch was derived, you are prompted that all

derived sketches will automatically be underived. Click Yes or No.

Q You cannot add or delete geometry in a derived sketch; its shape is always the same as

its parent. However, you can re-orient it using dimensions and geometric relations.

Q When you make changes to the original sketch, the derived sketch updates

automatically.

Q To break the link between the derived sketch and its parent sketch, right-click the name

of the derived sketch or part in the FeatureManager design tree and select Underive
from the menu. (After the link is broken, the derived sketch no longer updates when a
change is made to the original sketch.)

To derive a sketch:

Select the sketch from which you want to derive a new sketch.

Hold the Ctrl key and click the face on which you want to place the new sketch.

Click Insert, Derived Sketch.

The sketch appears on the plane of the selected face, and the sketch is opened for
editing.

Position the derived sketch by dragging and dimensioning it to the selected face. (The
derived sketch isrigid and drags as a single entity.)

To derive a sketch from a sketch in the same assembly:

> 0B~ W N B

Right-mouse click the part in which you want to place a derived sketch.

Select Edit Part.

Select the sketch (in the same assembly) from which you want to derive a new sketch.
Hold the Ctrl key and click the face on which you want to place the new sketch.

Click Insert, Derived Sketch.

Position the derived sketch by dragging and dimensioning it to the selected face. (The
derived sketch isrigid and drags as a single entity.)



Does it matter where | start sketching?

When you create a new part or assembly, the
three default planes are aligned with specific
views. The plane you select for your first

sketch determines the orientation of your Left |Planel Plane3
part.

For example, if you choose *Front in the
View Orientation dialog (or add afront view
to adrawing), the view is normal to Planel.

lane2

Front]

If you open a new part and

start sketching without

selecting aplane, the sketch

ison Planel by default and

itisafront view. *

‘
If your first sketch isatop .
view, you should select B .
Plane2 in the
FeatureM anager designtree
before you click the Sketch = >
icon. .

Plana2

If your first sketch isaleft or right view, select Plane3.

You do not have to use one of the default planes for your first sketch; you can create a new
plane at any angle. The orientation of viewsis still determined by the default planes,
however.

If you make a mistake or change your mind, you can reorient the part (to change “Front”
to “Top” for example) with thé&Jpdate button in theview Orientation dialog. For more
information, se&Jsing Named Views on page 1-30.
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Chapter 2 Sketching with SolidWorks

How complex should sketches be?

In many cases, you can produce the same result by creating an extruded feature with a
complex profile, or an extruded feature with a simpler profile and some additional
features. (You often face this choice when planning the base feature for a part.)

For example, if the edges of an extrusion need to be rounded, you can draw a complex
sketch that contains sketch fillets (A), or draw a simple sketch and add the fillets as

separate features later (B).

R 7.00

R 700

[R7.00
R 7.00

R 700

R7.00
R 7.00
R 700

R 700

R 7.00
[

A. Complex sketch

B. Simple sketch

Here are some things to consider:

2

L
>

Add fillet features

O Complex sketchesrebuild faster. Sketch fillets can be recal culated much faster
than fillet features, but complex sketches can be harder to create and edit.

Q Simple sketches are more flexible and easier to manage. Individual features
can be reordered and suppressed, if necessary.
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Reference Geometry

Reference geometry defines the shape or form of a surface or a solid. In Chapter 4,
Creating Features, you can see how reference geometry is used in the creation of several
kinds of features: construction planes are used in lofts and sweeps, split lines are used in
some drafts and chamfers, an axisisused in a circular pattern, and so on.

This chapter describes how to create and use reference geometry in the SolidWorks
98P us software, and describes the following:

Creating and using construction planes

Creating an axis

Creating local coordinate systems

Converting sketch lines to construction geometry
Creating 3D reference curves

Creating and using surfaces

0O 0o0o0o0oog

Displaying reference geometry
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Chapter 3 Reference Geometry

Creating a Construction Plane

By default, a new sketch opens on Planel. You can also select Plane2 and Plane3 for
sketching, as discussed on page 2-37. Additionally, you can create a new plane and sketch
onit.

To create a plane:
1 Click View, Planes.
2 Click or Insert, Reference Geometry, Plane.
3 Select the plane type from the Specify Construction Plane diaog, and click Next.

The following plane types are available;

Specify Construction Plane: Step 1 of 2

A

Offset At Angle 3 Points .| Li i A1 Curve

Help I Eancell Hack |

Firish |

Offset. Creates a plane parallel to aplane or face, offset by a specified distance.
1 Select aplaneor aplanar face.
2 Specify the offset Distance.
3 Click Reverse Direction, if necessary.
4 Click Finish.

At Angle. Creates a plane through an edge, axis, or sketch geometry at an angle to aface
or plane.

Select aplane or a planar face.

Select an edge, axis, or sketch line.

Specify the Angle between the new and existing plane.
Click Reverse Direction, if necessary.

Click Finish.

a b W N P

Three Point Plane. Creates a plane through three points.
1 Select three vertices, points, or midpoints.
2 Click Finish.

NOTE: To select amidpoint, right-mouse click an edge then click Select
Midpoint. A cross appears in the middle of the edge.
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Parallel Plane at Point. Creates a plane through a point parallel to a plane or face.
1 Select aplane or planar face and avertex, point, or midpoint.
2 Click Finish.

Line and Point. Creates a plane through aline, axis, or sketch line and a point.
1 Select an edge, axis or sketch line and a vertex, point, or midpoint.
2 Click Finish.

Perpendicular to Curve at Point. Creates a plane through a point and perpendicular to an
edge, axis, or sketch curve.

1 Select an edge, axis, or sketch curve and a vertex or point.
2 Click Finish.

On Surface. Creates a plane on a conical surface.
1 Select asurface.
Select a plane that intersects that surface.
If no solution is displayed, you need to select an edge on that surface.
Click Other Solutions, if necessary.
Click Finish.

a b~ WD

Moving, Resizing, and Copying Construction Planes

You can move, resize, and copy construction planes using the plane handles and edges.

To display the plane’s handles:
» Click the plane’s name in the FeatureManager design tree or in the graphics area,
—or—
 Click the edge of the plane.

Using the plane’s handles and edges, you can do the following:
« Resizethe plane by dragging a corner or edge handle.
» Movethe plane by dragging the edge of the plane.

» Copy the plane by selecting a plane in the graphics area. Then hold the Ctrl key and,
using the edge, drag to a new location.

To modify the offset distance, angle, or distance between planes:
1 Double-click the plane to display the offset distance or angle.
2 Double-click the dimension or angle and enter a new value in the Modify box.
—or—
1 Right-mouse click the name of the plane in the FeatureManager design tree.
2 SelectEdit Definition.
3 Enter new values to define the plane, and dficksh.
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Changing Construction Plane Names

To change the names for Planes 1, 2, and 3 in the current document, click-pause-click on
the plane’s name in the FeatureManager design tree, and enter a new name.

To change the default names used for planes:

You can creatédefault plane names that will be used on all new parts and assemblies. For
example, you may want to name the planes Front, Top, and Right, instead of Planel,
Plane2, and Plane3.

1 Click Tools, Options.
2 Select theReference Geometry tab.

3 In thePlane Default Names section, enter new names in the boxes that correspond to
the original plane names.

4 Click OK.

Hide or Show Planes

You can turn the display of planes on or off.

To turn plane display on or off:

Click view, Planes. A check mark next to the menu item means planes are visible
(except for planes you have hidden individually).

To hide or show individual planes:
1 Right-click the plane or its hame in the FeatureManager design tree.
2 Click Hide or Show.

NOTE: Individual planes always display when you select them, even when
hidden.

Changing the Plane of a Sketch

For information about changing the sketch plane of a modekdie8ketch Planes on
page 2-41.
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Creating an Axis

You can use areference axis (or construction axis) in creating sketch geometry.

Every cylindrical entity has an axis. Temporary axes are those created implicitly by arcs
and cylindersin the model. You can use atemporary axisto insert areference axisina
model.

You can set the default to either hide or show all temporary axes.

To display temporary axes:
Click View, Temporary Axes.

To turn the display of reference axes on or off:

Click View, Axes. A check mark next to the menu item means axes are visible (except
for axes you have hidden individually).

To hide or show an individual axis:
1 Right-click the axis or its name in the FeatureM anager design tree.
2 Click Hide or Show.

To create an axis in a part or assembly:

1 Click Axis or Insert, Reference Geometry, Axis.

2 Select from the Options to make an axis box:
* One Temporary Axis. Select View, Temporary Axes, and then select the axis.
« Two Planes. Select two intersecting construction planes.
¢ Two Points/Vertices. Select two sketched points or two vertices.
* One Line/Edge. Select one model edge or sketched line.
¢ One Surface. Select aconical or cylindrical face.
¢ Point and Plane. Select a surface or plane and a sketched point or a vertex.

3 Veify that the itemslisted in the Valid Items for an Axis box correspond to your
selection(s).

4 Click OK.

NOTE: To seethe new axis, click View, Axes to turn on axes display.
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Creating a Coordinate System

3-6

You can define a coordinate system for apart or assembly. Use this coordinate system with
the Measure and Mass Properties tools; for exporting SolidWorks documentsto IGES,
STL, ACIS, STEP, and VDA.

To create a coordinate system:

1
2

7

Click Coordinate System or Insert, Reference Geometry, Coordinate System.

Select avertex, sketched point, midpoint of an edge, or the default point of origin on a
part (or component, in an assembly). The name of the entity islisted in the Origin box.

Click in the box for the X, Y, or Z axes, and then click an edge, face, or vertex on the
part, or a sketch segment to indicate the direction of the selected axis.

Click another box in the Axes section and select another edge, face, or vertex to define
this axis.

If you need to change your selections, right-mouse click in the graphics area and select
Clear Selections.

If you need to reverse the direction of an axis, click the Flip check box under its
definition.

When the coordinate system is defined, click OK.

To change the coordinate system definition, right-mouse click its name in the
FeatureManager design tree and select Edit Definition.

NOTE: When you create a coordinate system, it isagood ideato giveit a
meaningful name to explain its purpose. Click-pause-click the
coordinate system’s name in the FeatureManager design tree and
enter a new name.




Converting Sketch Lines to Construction Geometry

You can convert sketched lines, arcs, and splines into construction geometry to usein
creating model geometry. Use the sketched entity’s property sheet to make the conversion.

To open the property sheet of a sketch entity:
1 Right-mouse click the sketch entity.
2 Click Properties in the right-mouse menu.
3 Click theConstruction checkbox in th@roperties dialog box.
4 Click OK.

NOTE: To convert several entities at the same time, holctheékey and
right-mouse click the sketched entities. Seleoperties from the
right-mouse menu. In theommon Properties dialog, click the
Construction Geometries box, and then clicloK.

In a drawing, you can convert sketch entities to construction geometry by selecting the
entities and clickingools, Sketch Entity, Construction Geometry. For more
information, se@D Sketching on page 8-35.
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Curve

A curveisatype of reference geometry. You can create several types of 3D reference
curves by these methods:

Q Projected Curve - from a sketch projected to a model face or reference surface, or
from sketched lines on intersecting planes

QO Helix and Spiral - by specifying a circular sketch, pitch, number of revolutions, and
height

Q Split Line - from a sketch projected to planar or curved (silhouette) faces
Q Curve Through Reference Points - from user-defined points or existing vertices
Q Curve Through Free Points - from alist of X,Y, Z coordinates for points

You can then use the curves to create solid model features. For example, you can use a
curve as the path or guide curve for a sweep feature, asthe guide curve for aloft feature,
asaparting line for a draft feature, etc.

Projected Curve

You can project a sketched curve onto a model faceto create a 3D curve.

To project a curve onto a face:

3-8

1 Create a sketch containing a single open or closed curve
(made up of lines, arcs, or splines) on a plane or model
face.

2 Closethe sketch.

3 Select the sketch, hold the Ctrl key and select the face
where you want to project the curve.

4 Click Insert, Reference Geometry, Projected Curve.

The curve appears in the FeatureManager design tree and on the selected face.

Projected curve used
as a sweep path

You also can create a 3D curve that represents the intersection of two extruded surfaces
generated by creating sketches on two intersecting planes.



To create a projected curve using sketches on intersecting planes:

1 Create a sketch on each of two intersecting planes,
closing each sketch when you are done.

Align the sketch profiles such that when they are
projected normal to their sketch plane; the implied
surfaces will intersect, creating the desired result.

Ctrl-click to select both sketches.

3 Click Insert, Reference Geometry, Projected Curve.

The system creates the projected curve.

You can select individual segments of a projected curve if I

the option Highlight all of selected features is hot checked

on the Tools, Options, Edges page. Otherwise, the entire

reference curveis selected (highlighted) when any part of the 2

curve is selected.

NOTE: During the creation of features such aslofts, if the reference curveis
selectable, the whole reference curve is highlighted whether the
Highlight all of selected features option is checked or not.

Example: Thefollowing is an example of using a 3D projected curve to create a swept
feature. Note the addition of a profile sketch for the sweep on plane 4.

For more information about creating sweep features, see Sweep on page 4-10.

Composite Curve

You can create composite curves by combining reference curves, sketch geometry, and
model edges into a single curve. Use this curve as a guide curve when creating aloft or a

sweep.
To create a composite curve:
1 Select the curves, edges, or sketch entities to use in the composite curve.
2 Click Composite Curve or Insert, Reference Geometry, Composite Curve.

3 Click the items (sketch entities, edges, etc.) that you want to join. The list of the
selected items displaysin the Items to join box.

4 Click OK to create the composite curve.
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Helix

3-10

To create a helix:

1

a b~ W N

9

Open a sketch and sketch a circle. The diameter of thiscircle

controls the diameter of the helix.
Close the sketch. \Qf
Select the circle.

Click Insert, Reference Geometry, Helix.

Select one of the following definitions from the Defined by
scroll box. (To define a helix, you specify two values, and the
third is calculated automatically.)

* Pitch and Revolutions

* Height and Revolutions

* Height and Pitch

Depending on the definition, specify these values:

» Height - the parallel distance between the end points of the helix
 Pitch - the paralel distance required for one full revolution

* Revolutions - the number of turnsin the helix

If you want a tapered helix, click Taper Helix, and specify ataper Angle. The Taper
Outward option determines whether the helix tapers inward or outward.

If necessary, click Reverse Direction, modify the Starting Angle (on the plane of the
sketched circle), and choose the direction of the turns (Clockwise or
Counterclockwise).

©

Larger pitch Smaller pitch Tapered

Click OK.

To create a spiral:

1

a A W N

Open a sketch and sketch a circle. The radius of the
sketched circleis the radius of the spiral at its start point.

Close the sketch.
Select the circle.
Click Insert, Reference Geometry, Helix.

In the Defined by scroll box select Spiral.



8
9

Enter avalue for the Pitch - this determines the rate of change of radius for each
revolution.

NOTE: The Pitch value must be greater than 0.0 and not greater than 200000.

Specify the number of Revolutions - the number of turnsin the spiral. (This does not
have to be a whole number.)

Click the Reverse box to create an inward spiral.
Specify avalue in the Starting Angle box to indicate where to start the spiral.

10 To choose the direction of the turns, Clockwise or Counterclockwise, click the

corresponding radio button.

11 Click OK.

Split Line

Split Line projects a sketched curve onto selected model faces. It divides a selected face
into multiple separate faces so that each can be selected. Split Line can be used for a
variety of purposes:

When creating aDraft feature with the Parting Line option. (For moreinformation, see
Parting Line on page 4-32 or Creating Molds on page 7-18).

When making face blend fillets using a hold line (see Face Blend with Hold Line on
page 4-27).

When creating a Radiate Surface.

To project a split line onto a planar face:

1

Open a sketch on the face of the part and sketch aline to
project as a split line.

Exit the sketch.
Click Insert, Reference Geometry, Split Line.

In the Split Lines dialog box, select Projection and click
Next.

In the Project Split Line dialog, click the Sketch to
Project box and select the sketch in the FeatureManager
design tree.

Click the Faces to Split box, then select all the faces
around the perimeter of the part that you want the split line
to pass through.

Click Finish.
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In special cases where there is an interruption in the selected face, you can project the
curvein asingle direction, and specify the direction of pull.

In this example, the Face to Split is cylindrical, and the
sketch plane of the Sketch to Project liesin the area of acut.

» Click Single Direction to project the curvein one
direction only.

» Click Reverse Direction if the preview indicates that
the curve projects the wrong way.

SN

If you do not click Single Direction, the curve projects al the
way around the cylinder.
To create a silhouette split line on a part with curved or tangent /

faces:

1

In the Split Lines dialog box, select
Silhouette and click Next.

Click the Direction of Pull box.

With a part open, click Insert, Reference

Geometry, Split Line. /
_ | = ———

In the FeatureM anager design tree, click a g

plane, edge, face, or axis that extends

lengthwi se through the model. /

Click the Faces to Split box, then select the

curved or tangent face(s) to split.

Click Finish. /

Curve Through Reference Points

3-12

Creates a 3D spline through points located on one or more planes. You can use sketch
points or model vertices.

To create a curve through reference points:

1

Click Simple Curve , or Insert, Reference Geometry, Curve Through Reference
Points.

The Curve dialog box appears.
Select the points in the order in which you want to create the curve.

Asyou select, the number of sketch items and/or vertices is updated in the Spline
Points box, and a preview of the curveis displayed.

If you want to close the curve, click the Closed Curve box.
Click OK.



Curve Through Free Points

You can create a 3D curve from a set of points. There are two waysto generate a point list
for this purpose:

O You can create a curve one point at atime, observing the effect on the resulting curve

asyou go along.

O You can create alist of points using atext editor or other tool, such as a spreadsheet

program.

To create a curve by specifying coordinate values:

1
2

Click Insert, Reference Geometry, Curve Through Free Points.

In the Curve File dialog box, double-click _
thefirst cell in thefirst row. Curve File HBE

IC testourve sldory Browse...

Enter the coordinates for X, Y, and Z. Press
the Tab key to move from cell to cell, and
from row to row.

Notice that the value in the first cell in the
Point column is set to 1. The numbersin the
Point column define the order in which the
points will be connected.

Continue adding as many points as needed
(onerow is one point). The larger the number of points, the greater your control of the
resulting curve.

Paoint

Notice the preview of the curve in the graphics area.

If necessary, you can insert a new point between existing points. Click the point
number to select the row below where you want the new point to occur, then click
Insert. A new row is added above the row you clicked. All the points below the
selected row move down.

Double-click in aprevioudly filled cell to go back and change its value, if necessary.
To delete a point, select its row and pressthe Delete key.

You can save the curve file for re-use. Click Save or Save As, navigate to the desired
location, and specify the filename. If you do not specify an extension, SolidWorks adds
the extension .sldcrv.

Click OK to complete the curve and close the dialog box.
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To edit a curve file:

Right-click the curve name in the FeatureManager design tree, or right-click the curve
in the graphics area. Select Edit Definition from the menu.

To create a curve from an existing file containing coordinate values:

1 Createapoint file using atext editor, spreadsheet, or other utility. The format of thefile
should be a three-column, tab- or space-delimited list of X, Y, and Z coordinates.

If you use a spreadsheet to create the file, save it as text, with either tabs or spaces as
the field delimiter.

2 Click Insert, Reference Geometry, Curve Through Free Points.
3 Usethe Browse button to locate the file, then click Open.

The coordinates from the file are displayed in the Curve File dialog box. Natice the
numbersin the Points column, indicating the order in which the points will be
connected.

4 Examinethe preview of the curve, and edit the coordinates if necessary, until you are
satisfied with the result. (Double-click in any cell, then edit the value.)

5 Click OK.

Surface

A surfaceis atype of reference geometry. You can create reference surfaces by these
methods:

Q Insert aplanar surface from a sketch or from a set of closed edges that lie on aplane
Q Extrude, revolve, sweep, or loft from sketches
QO Offset from existing faces or surfaces
Q Import afile (For information about importing surfaces see Chapter 13, “Importing and
Exporting Files.”)
You can use reference surfaces in the following ways:
Q Select edges and vertices and use as a sweep guide curve and path.
Q Create a solid or cut feature by thickening a surface.

Q Extrude a solid or cut feature with the end conditiprto Surface or Offset from
Surface.

Q Create a solid feature by thickening surfaces that have been knit into a closed volume.
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Creating Surfaces

The methods you can use to create surfaces are similar to those you use to create solid
features in the model.You can extrude, revolve, sweep, or loft a surface from sketches,
knit, or offset from existing model face or reference surface. A surface may have either an
open or closed profile.

To create a bounded planar surface:

« Create a non-intersecting, closed sketch and = 62'V:”§Gj
select Insert, Reference Geometry, Planar
Surface.You can select edges and vertices, the  *

sameasamodd. v
To make changes to this planar surface, you
can edit the sketch.

e Select aset of closed edgesin apart or
assembly, and select Insert, Reference
Geometry, Planar Surface. (All edgesin the set
must be on the same plane.)
You can change this planar surface by right-
mouse clicking the planar surface and selecting
Edit Definition. /s

B

To extrude a surface:

1
2

5

Sketch the profile of the surface.

Click Insert, Reference Geometry, Extruded

Surface.

In the Extrude Feature dialog box, on the
End Condition tab, choose the Type, and
specify the Depth.

Examine the preview. If the offset isin the Extruded surface (MidPlane type) from
wrong direction, click Reverse Direction. a sketched spline
Click OK.

See Extrude on page 4-2 for more information about extruded features.
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To revolve a surface:

1

4

Sketch a profile and a centerline around which to

revolve the profile.

Click Insert, Reference Geometry, Revolved
Surface.

Enter the value for Degrees, and click Reverse
Direction if necessary.

Click OK.

See Revolve on page 4-9 for more information about
revolved features.

To loft a surface:

1

7

Create a plane for each profile section of the
loft. (The planes do not need to be parallel.)

Sketch the section profiles and guide curves
(if any are needed) on the planes. Close each
sketch after the sketch is complete.

Click Insert, Reference Geometry, Lofted
Surface.

Click the profilesin the order in which you
want them to be connected. Select
corresponding segments on each profile; the
vertex closest to the selection point is used to
connect the profiles.

If you are using guide curves, click the Guide
Curve box in the Loft Surface dialog, then
select the guide curves.

Choose from the options Maintain Tangency,
Close along Loft Direction, and Advanced
Smoothing asdesired.

Click OK.

See Loft on page 4-15 for more information about
lofted features.

Guide
/curve
Guide curve lo
1
4



To sweep a surface:

1

9

See Sweep on page 4-10 for more

Create planes as needed for sketching the Profile Path
sweep profile, sweep path, and the guide \4
curves (if any are needed).

Sketch the sweep profile and path on the
planes that you created.

NOTE: You may also sketch the sweep path on a model face or use a model
edge for the path.

If you are using one or more guide curves, create coincident/pierce relations between
the guide curve(s) and the profile.

Click Insert, Reference Geometry, Swept Surface.
Click the Sweep Section box, then click the profile sketch.

Click the Sweep Path box, then click the path sketch or model edge, if that iswhat you
are using for a path.

If you are using guide curves, click the Advanced tab. Click the Guide Curve box,
then click the sketch, curve, or model edge for the guide curve(s).

Select options as desired under
Orientation/Twist Control, Advanced
Smoothing, and Maintain Tangency.

Click OK.

information about creating swept features.

To offset a surface:

1

Click Insert, Reference Geometry, Offset
Surface.

In the Offset Surface dialog, specify the Offset
value.

Select the model surface from which to create an
offset. If you want to offset multiple surfaces, hold
the Ctrl key as you select the model surfaces.

Examine the preview, and click Reverse if
necessary.

Click OK.

Offset Surface from a lofted
model surface
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Radiate Surface

You can create surfaces by radiating a parting line, an edge, or a set of contiguous edges
inwards or outwards, and parallel to a selected plane.

You can use radiate surfaces to cut amold into two or more parts. For more information
about using radiate surface to cut a mold, seeMold with Complex Parting Lines on page
7-21.

To create a surface by radiating a parting line:

1
2

Sketch a curve on the face of a part.

Project the curve as a Split Line. (See Split Line on page
3-11 for more information.)

Click Insert, Reference Geometry, Radiate Surface.

Select areference plane that is parallel to the direction in
which you want the surface to radiate.

Specify the width of the surface in the Radiate distance
box.

Click the split line asthe Edges to Radiate. Note the
arrow direction. To specify adifferent direction, click
Reverse direction.

Select Propagate along tangent faces if the part has tangent
faces and you want the surface to continue around the part.

Click OK.

Knit Surfaces

3-18

Use the Knit Surface function to combine two or more reference surfaces or faces into
one. The edges of the surfaces or faces must be adjacent and not overlapping. They do not
need to be on the same plane.

Thisisanillustration of two views of apair of

adjacent surfaces: alofted surface and a swept
surface.
Surface-Loft

To knit surfaces:

Click Insert, Reference Geometry, Knit \
Surface, and select the surfaces or facesin the
graphics area.You can also select surfacesinthe e
FeatureManager design tree.

Surface-Sweep

Theresult isasingle surface listed in the
FeatureManager design tree as
Surface-Knit<n>. There is no difference in the appearance of the planes after knitting.



To thicken knit surfaces:
1 Click Insert, Boss, Thicken.
2 Specify avalue in the Thickness box.
3 Select the side to thicken, or select Thicken

both sides.

4 Click the Surface to thicken box, and select ;
the Surface-Knit icon in the FeatureM anager
design tree.

5 Click OK.

How to use the Seed face option:

To knit surfaces using the Seed option, you must use Radiate Surface.

1 Project asplit line onto the model and useit to create aradiate
surface that completely encompasses the model. (See Radiate
Surface on page 3-18.)

Click Insert, Reference Geometry, Knit Surface.

3 IntheFaces and surfaces list box, select the radiate surface.

4 Click the Seed box, and then click any face on the model that
you want to knit into areference surface.

The Seed surface propagates the face selection to all the
model faces until it reaches the radiate surface. It then knits
al those selected faces into a reference surface.

(For thisillustration, the Section View tool was used to
separate the model from the reference surface.)
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To fill a volume with a loft between two reference surfaces:

You can create a solid body by lofting between two reference surfaces.
1 Create adjacent reference surfaces.

2 Open anew sketch, sketch aguide curve, and closethe
sketch.

Click Insert Boss, Loft.

4 Click the Profiles box and select the reference
surfaces.

5 Click the Guide Curve(s) box and select the guide
curve sketch.

The resulting lofted body is solid.

Using Surfaces to Create Features

3-20

A reference surface has no thickness. You can thicken a surface to create model geometry,
or to cut into existing geometry. You can also use a zero-thickness surface to cut through a
model, similar to cutting with a parting line.

To create a solid feature by thickening a surface:

1 Create a surface as described in the previous

section, or import an | GES surface.
2 Click Insert, Base, Thicken (if thereare no
featuresin the part) or Insert, Boss, Thicken.
3 Select the surface.
4 Inthe Thicken Feature diaog, specify the

desired Thickness for the feature.

5 Specify the side(s) you want to thicken. Examine
the preview to see the effect.

T/Q %&
Thicken Side 1 Thicken Side 2 Thicken Both Sides



6

If you are creating a boss, the thickened surface must intersect the existing part.
Click OK.

To cut a part with a surface:

1

Create areference surface in the part model, or
import one.

Select the surface. Selected
surface
Click Insert, Cut, With Surface. \

Note the preview arrow, indicating which side
of the part will be cut away.

In the Surface Cut dialog box, click Flip the
Side to Cut Away to reverse the direction of the
cut, if necessary.

Click OK.

To hide the surface, if desired, right-mouse
click the Surface feature in the FeatureManager
design tree and select Hide.

NOTE: You can also cut a part with a surface by
using the Up To Surface option when
extruding a cut.
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To cut a part by thickening a surface:

1 Create areference surface in the part model, or import Selected
one. surface
Select the surface.

Click Insert, Cut, Thicken.

4 IntheThicken Feature diaog, enter the desired
thickness for the feature.

5 Specify which side to thicken.
6 Click OK.

Displaying Reference Geometry

Reference geometry is a necessary tool, but when it is visible, it may make the image of
the part appear too complex and hard to understand. You can set system-wide visibility
optionsto filter out various types of reference geometry. Click Tools, Options, Reference
Geometry and select the kinds of reference geometry that you want to see, by default. See
Appendix A, Reference Geometry Options on page A-23 for more information.

To set the visibility of reference geometry in the current document, use the options under
the View menu.

By default, reference geometry is hidden in drawing views. For information about
importing reference geometry to drawings, see Reference Geometry in a Drawing on
page 9-15.
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4

Creating Features

Features are the individual shapes that, when combined, make up the part. You can also
add some types of features to assemblies. Some features originate as sketches; other
features, such as shells or fillets, are created when you select the appropriate menu
command and define the dimensions or characteristics that you want. This chapter
describes the following:

a

a
a
a
a
a
a
a
a
a

Features toolbar

Base, Boss, and Cut

Extrude, Revolve, Sweep, and Loft
Fillet/Round, Chamfer, and Draft
Hole - Simple and Hole Wizard
Shell

Rib

Dome

Shape

Pattern - Circular, Linear, and Mirror

SolidWorks 98Plus User’s Guide
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The Features Toolbar

For many of the features described in this chapter, thereis an icon on the Features tool bar.
For others, an icon may be available, but not displayed by default. You can customize the
toolbars to include icons for some of the functions you use most.

Click Tools, Customize, and click the Commands tab. Choose a category, and examine
the available buttons. Drag the buttons you want into any toolbar, delete buttons you do
not want from any toolbar, or rearrange buttons to your liking.

Base/Boss

Thefirst feature of every part created in SolidWorks isthe base feature. (Thereisonly one
base feature.)

A boss is afeature that adds material to a part.

A base or boss may be created by Extrude, Sweep, Revolve, or Loft (from one or more
sketches), or Thicken (from a surface).

Cut
A cut is afeature that removes material from a part or an assembly.
A cut may be created by Extrude, Sweep, Revolve, or Loft (from one or more sketches),
or Thicken or cut With Surface (from a surface).

Extrude

4-2

Extrude extends the sketched profile of a
feature in one or two directions as either a
thin feature or asolid feature.

An extrude operation can either add
material to apart (in abase or boss) or
remove material from apart (inacut or
hole).

See Surface on page 3-14 for information
about using Extrude to create a surface.

Solid Feature Thin Feature



The End Condition tab of the
Extrude Feature dialog lets you
define the characteristics of
extruded features created with these
commands on the Insert menu:

Base, Extrude

Boss, Extrude

Cut, Extrude

Features, Hole, Simple

Features, Hole, Wizard

Extrude Feature HE
End Condition | oK |
TJ'DEZIB“”C' vl ™ Reverse Direction Cancel |

| .00,
Depth | Help |

Eelected | fems:
I |
Anale) |12deg =

™ Both Directions

™ Draft while Extruding

I | Diraft Etward

Settings far: IDIrECtIDn 1 vl

Extrude as: ISolid Feature j

Thefollowing table describes the End Condition tab of the Extrude Feature dialog box
and the various options for extruded bosses and cuts.

Type Example Description

Blind Extends the feature from the
sketch plane for a specified
distance (Depth).

Through All Extends the feature from the

\ sketch plane through all existing

geometry.

Up To Next Extends the feature from the

sketch plane to the next face, or
set of faces, that intercepts the
entire profile. The next face must
be on the same part.

Up To Surface

SolidWorks 98Plus User’s Guide

Extends the feature from the
sketch plane to the selected face
or surface.
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Type Example Description

Offset From A Extends the feature from the

Surface 5 sketch plane to a specified
distance from the selected face
or surface.

Mid Plane Extends the feature from the
sketch plane equally in both
directions. (Depth specifiesthe
total depth, not the depthin each
direction.)

Up To Vertex Extends the feature from the

sketch planeto aplanethat is
parallel to the sketch plane and
passing through the specified
vertex.

Specifying End Conditions

Q Type determines how far the feature extends. See the preceding chart for examples.
If you choose Blind or Mid Plane, you have to specify the Depth.
If you choose Offset From Surface, you have to specify the Offset.

Q Depth specifies the depth of the extrusion.

QO Reverse Direction lets you extend the feature in the opposite direction from that
shown in the preview in the graphics area.

Q Link to Thickness isused primarily for bosses on sheet metal parts. Checking this
option automatically links the depth of an extruded boss to the thickness of the base
feature.

Q Flip Side to Cut appears only when you are
extruding a cut. By default, material isremoved
from the inside of the profile. Selecting Flip @
Side to Cut removes all materia from the
outside of the profile.

Default cut Flip side cut
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O Draft While Extruding letsyou add draft to a
feature while you extrude it. If you check this
option, you must set the draft Angle, and you \ .
can check Draft Outward, if needed. -~

O Selected Items. If the Type you specified relies
on the selection of asurface or vertex, click that
item now in the graphics area. The selection is
indicated in the Selected Items box.

No draft 25° draft angle —
inward

O One Direction or Both Directions.

¢ One Direction extrudes the feature in one direction from the sketch plane. Thisis
the default (Both Directions unchecked).

¢ Both Directions extrudes the feature in both directions from the sketch plane.
Specify all the settings for the first direction (Direction 1), then select Direction 2
from the Settings for box, and specify the settings for the second direction.

NOTE: Observe the preview to verify the direction and depth of the feature.

O Extrude As aSolid Feature or aThin Feature.
¢ Solid Feature adds (or removes) solid volumes to the model.

e Thin Feature adds (or removes) thin-walled volumes to the model. A Thin Feature
base can also be used as a basis for a sheet metal part. For more information, see
Chapter 11, “Sheet Metal.”

0 8

A circle extruded as A circle extruded as Arectangle extruded A rectangle extruded
a solid feature a thin feature as a solid feature as a thin feature,
with draft
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Thin Features

Thefollowing menu items are for thin features only, and appear when you choose the Thin
Feature tab.

NOTE: Whenever you sketch an open profile, the Thin Feature tab appears
inthe Extrude Feature dialog box. When you sketch aclosed profile,
you need to select Thin Feature in the Extrude As box to display the
Thin Feature tab.

Q Type specifies whether to extrude the thin
feature in One-Direction, Mid-Plane, or

Extrude Thin Feature [Z1=]

i i End Condition  Thin Feature | oK
Two-Direction. T o [ i T
e One-Direction extrudes the sketch in walTiciness, [ = __teb |
one direction using the specified wall e e—
thickness. o : =

* Mid-Plane extrudes the sketch in both
directions, dividing the specified wall
thickness equally on both sides of the
sketch geometry.

« Two-Direction extrudes the sketch in both directions, using a different wall
thickness on each side of the sketch geometry (as specified for Direction 1 and
Direction 2).

Q wall Thickness specifies the thickness of the thin feature wall.

QO Reverse. Thedefault isto add the wall thickness to the outside of the sketched profile.
Clicking Reverse addsthe wall thickness to the inside of the sketched profile.

For thin feature base extrusions only, you can specify the following additional options:

Q If you create a closed profile sketch, you can use the Cap Ends option.

This option covers (caps) the ends of the feature, creating a hollow part. If you check
this option, you must also specify the Cap Thickness.

Q If you create an open profile sketch, you can use the Auto Fillet option.

This option creates around at each edge where lines meet at an angle. If you check this
option, you must also specify the Fillet Radius (the inside radius of the round).
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Extruded Base/Boss

To extrude a solid or thin feature base (or boss):

1

With a sketch active, click one of the o

following: A sketched
rectangle...

¢ Insert, Base, Extrude

5546

¢ Insert, Boss, Extrude

¢ TheExtruded Base/Boss button onthe
Features tool bar

The Extrude Feature dialog box appears.

Select the Type of extrusion. (See the table on
page 4-3 for more information.) -..extruded to make a box

Set the desired Depth of the extrusion.

For bosses on sheet metal parts, click Link to Thickness to link the depth of the boss
to the thickness of the base feature.

To add a Draft angle, click Draft While Extruding. Enter avalue for the draft Angle,
and click Draft Outward, if desired.

If the Type you specified relies on the selection of a surface or vertex, click that itemin
the graphics area. The selection isindicated in the Selected Items box.

Examine the preview and click Reverse Direction to extrude in the opposite direction,
if necessary.

To extrude the feature in two directions from the sketch plane, click Both Directions,
click Direction 2, and enter the settings for the second direction.

Select Solid Feature or Thin Feature in the Extrude as box.

If you are extruding a Solid Feature, skip ahead to Step 10. If you are extruding aThin

Feature, proceed to Step 9.

Select the Thin Feature tab.

a) Select awall thickness Type. (See the descriptions on page 4-6.)

b) Specify the Wall Thickness, and if you want to add the wall thickness to the
opposite side of the sketched profile, click Reverse.

c) To add fillets to the corners of an open profile thin base feature, click Auto Fillet,
and specify the desired Fillet Radius.

d) To capthe ends of aclosed profile base feature, click Cap Ends, and specify the
desired Cap Thickness.

10 When you are satisfied with the preview, click OK.
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Extruded Cut

To extrude a solid or thin feature cut:

1 With asketch active, click Insert, Cut, Extrude

or click Extruded Cut [@] on the Features This sketch for a cut
toolbar on a cylinder face...

The Extrude Feature dialog box appears.

2 Select the desired Type. (See the table on page
4-3 for more information.) o

Specify the Depth. ...results in this

. . . extruded cut. /
4 Examinethe preview and click Reverse L

Direction, if necessary.
Select Flip Side To Cut, if desired.

To add a Draft angle, click Draft While Extruding. Enter avalue for the draft Angle,
and click Draft Outward, if desired.

7 If the Type you specified relies on the selection of a surface or vertex, click that item
now in the graphics area. The selection is displayed under Selected Items.

8 To extrude the feature in two directions, click Both Directions, and indicate settings
for Direction 1 and Direction 2.
9 Specify Solid Feature or Thin Feature in the Extrude as box.
If you are extruding the cut asa Solid Feature, skip ahead to Step 11. If you are
extruding the cut as aThin Feature, proceed to Step 10.
10 Select the Thin Feature tab at the top of the dialog box.
a) Select awall thickness Type. (See the descriptions on
page 4-6.)
b) Specify the Wall Thickness.
c) Toextrudein the opposite direction, click Reverse.

11 When you are satisfied with the preview, click OK. T~
Thin Feature Cut from
a sketched line

—

— -
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F\\ —_
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Revolve

Revolve creates a base, boss, or cut by revolving a sketch around a centerline. The default
angleis 360°. See Surface on page 3-14 for information about using Revolve to create a
surface.

To make a thin or solid revolved feature:

1 Sketch acenterline and a closed set of curves
that do not self-intersect.

2 Click one of the following:

[

* Insert, Base, Revolve

b e g

¢ Insert, Boss, Revolve

¢ Revolved Base/Boss on the Features
toolbar

* Insert, Cut, Revolve

* Revolved Cut on the Features tool bar

Choose adirection Type (One-Direction, Mid-Plane or Two-Direction).
4 Specify the rotation Angle.

* |If you chose Type of Mid-Plane, the Angle is divided equally on both sides of the
sketch plane.

¢ If you chose Type of Two-Direction, specify the Angle for each direction.
The preview shows the direction of rotation.

5 Click Reverse to rotate the feature in the opposite direction.
Under Revolve as, select Solid Feature or Thin Feature.

7 For aThin Feature only, click the Thin Feature tab, choose a direction (for the wall
Thickness) from the Type list box, and specify the Wall Thickness.

8 Click OK.
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Sweep

Sweep creates a base, boss, or cut by moving a profile (section) along a path, according to
theserules:

« The profile must be closed.
» The path may be open or closed.

» The path may be a set of sketched curves contained in one sketch, areference curve,
or a set of model edges.

» The start point of the path must lie on the plane of the profile.
« Neither the section, the path, nor the resulting solid can be self-intersecting.

See Surface on page 3-14 for information about using Sweep to create a surface.

Simple Sweep

4-10

To create a simple sweep:

Sketch on multiple planes, following these genera steps:

1

Sketch a closed, non-intersecting profile on one
plane. -

Create the path that the profile will follow. Usea
sketch, existing model edge(s) or reference
curve(s).

Click one of the following:

* Insert, Base, Sweep

* Insert, Boss, Sweep
* Insert, Cut, Sweep

The Sweep dialog box appears. For a simple sweep, you only need to use the Sweep
tab in the dialog box.

Click the Sweep Section box, then select the section profile either in the model or in
the FeatureM anager design tree.

Click the Sweep Path box, then select the sketch, edge, or curve that you want to use
as the path either in the model or in the FeatureManager design tree.



6 Inthe Orientation/Twist Control box:

¢ Select Follow path if you want the section to remain at
the same angle with respect to the path at al times. In
this example, the section is always at 90° to the path.

e Select Keep normal constant if you want the section
to remain parallel to the beginning section at all times.

Follow path

7 If you picked an edge as the path, and you want to
continue the sweep along all tangent edges, click
Propagate Along Tangent Edges.

section
remains
parallel

] v

Keep normal constant

8 If you want to continue the sweep profile up to the last
face encountered at the ends of the path, click Align with
End Faces.

9 Click OK.

For examples of creating simple sweep features, refer to the
tutorial, Learning to Use SolidWorks 98Plus, Chapter 6.

Sweep with Guide Curves

You can use guide curves to control the intermediate profiles as the sketch is swept along
the path.

To create a sweep using guide curves:
1 Create the guide curve(s), either as a sketch, a reference curve, or amodel edge.

2 Create apath for the sweep. Thisalso can bea
sketch, reference curve, or model edge.

NOTE: When using guide curvesto create a Path /

sweep, the path segments must be
tangent (no angled corners). Guide
Curve —P>

3 Sketch the sweep section. It is recommended that
you sketch the section on a plane that is normal to Section
the end of the sweep path. Sl !
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It isimportant to create the section after the path and guide curve(s). The intermediate
profiles of the sweep are dependent on both the path and guide curves for their
definition.

NOTE: To help you with creating the path and guide curves, you may want to
create an auxiliary profile sketch first. Then, after the guide curves
and path are done, derive a copy of the sketch, then underiveit to
break the link to the original sketch. Use this as the section in the
remaining steps. See Derived Sketch on page 2-42 for more
information.

Asyou sketch the section, pay special attention to any relations that may be added
automatically, such as Horizontal or Vertical. These relations influence the shape of
the intermediate sections, and may produce results that are not what you want. If
necessary, use Display/Delete Relations to delete the unwanted relations. This
allows the intermediate sections to twist as desired.

Add Pierce réelations in the profile sketch, where the guide curve(s) intersect the
profile. Pierce relations cause the section to change size and/or shape along the path. It
isimportant that the section be constrained to the curves, and not vice-versa.

Click Insert, Base/Boss/Cut, Sweep. The Sweep dialog
box appears.

On the Sweep tab, click the Sweep Section box, then select
the profile sketch in the FeatureManager design tree or in the
graphics area.

Click the Sweep Path box, then select the path (sketch,
curve, or model edge).

Under Orientation/Twist Control, there are two additional
choices besides Follow path and Keep normal constant (See
page 4-11):

* Follow path and 1st guide curve - Thetwist of the
intermediate sections is determined by the vector from the
path to the first guide curve. The angle between the horizontal and the vector
remains constant in the sketch planes of all of the intermediate sections.

* Follow 1st and 2nd guide curves - Thetwist of theintermediate sectionsis
determined by the vector from the first to the second guide curve. The angle
between the horizontal and the vector remains constant in the sketch planes of all of
the intermediate sections.



GuideCurve

GuideCurve

Section

Path

Follow path and 1st Follow 1st and 2nd
guide curve guide curves (twisted)

9 Onthe Advanced tab, click the Guide Curve(s) box, then select the guide curve(s).
Use the Up and Down buttons to rearrange the order of the guide curvesif needed.

10 Under certain conditions, these additional options for sweeps with guide curves are
available on the Advanced tab:

¢ Maintain Tangency - if the sweep section has tangent segments, checking this
option causes the corresponding surfaces in the resulting sweep to be tangent. Faces
that can be represented as a plane, cylinder, or cone are maintained. Other adjacent
faces are merged, and the sections are approximated. Sketch arcs may be converted
to splines.

» Advanced Smoothing - if the sweep section has circular or elliptical arcs, the
sections are approximated, resulting in smoother surfaces. Sketch arcs may be
converted to splines.

11 Specify the tangency options, if desired (the default isNone). See End Tangency
Options for Sweeps on page 4-14.

12 Click OK.

To view the intermediate sections in the sweep:

You can preview the intermediate sections created along the sweep path. This option is
only available for sweeps with guide curves.

1 Right-click the sweep feature in the FeatureManager design tree and select Edit
Definition.

2 OntheAdvanced tab, click Show Intermediate Profiles.

3 Usethe up and down arrows beside the Profile Number box to scroll through the
profiles.

NOTE: You can activate this option before creating the sweep, if desired.
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Additional notes on using Guide Curves:

Q The path and the guide curves may differ in length. The sweep length is determined by
the shortest overlapping distance.

« |f the guide curves are longer than the path, the sweep is as long as the path.

« |f the guide curves are shorter than the path, the sweep is aslong as the shortest
guide curve.

QO Guide curves may meet at a common point, which is the apex of the swept surface.

Q You can use any of the following items as a guide curve: sketched curves, model edges,
or reference curves. See Curve on page 3-8 for information about creating reference
curves.

End Tangency Options for Sweeps

With a simple sweep, end tangency is controlled by choosing either Follow path or Keep
normal constant in the Orientation/Twist Control list.

When you use guide curves to create a sweep, you have additional options for controlling
the tangency at the ends of the path. You specify the Start Tangency and End Tangency
options on the Advanced tab of the Sweep dialog box. These tangency options are only
effective when you use guide curvesin the sweep.

Choose from these options:
Q0 None. Notangency is applied.
Q Path Tangent. The sweep isnormal to the path at the start or end.

Q Direction Vector. The sweep is tangent to a selected linear edge or axis, or to the
normal of a selected plane. Click the Direction Vector button, then click the edge, axis,
or plane.

Q All Faces. The sweep is tangent to the adjacent faces of existing geometry at the start
or end. This selection is only available when the sweep is attached to existing
geometry.

These tangency options are similar to the tangency options for lofts. Refer to the table on
page 4-24 for illustrated examples.
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Loft

Loft creates afeature by making transitions between profiles. A loft can be abase, boss, or
cut.

You create aloft using two or more profiles.

Only the first and/or last profile can be a Acircle on plane 1 and a
point point on plane 4

For asolid loft, the first and last profiles must
be model faces or faces created by split lines,
planar profiles, or reference surfaces.

See Surface on page 3-14 for information
about using Loft to create a surface.

Simple Loft

To create a simple loft:

1 Set up the planes needed for the profile sketches. Use existing planar faces and
construction planes, or create new construction planes. Planes do not have to be
parallel.

2 Sketch the profiles.

3 Click one of the following:
* Insert, Base, Loft
* Insert, Boss, Loft
¢ Insert, Cut, Loft

4 Select the profilesin order, by clicking a
corresponding point on each profile.

You do not have to select the vertices precisely;
the vertex closest to the selection point is used. A
preview curve connecting the selected entitiesis
displayed.

5 Examinethe preview curve.

Click corresponding points

« |If the preview curve looks wrong, you may have selected the sketches in the wrong
order. Usethe Up or Down buttons to rearrange the sketches.

« If the preview curve indicates that the wrong vertices will be connected, click the
profile with the wrong vertex connected to deselect it, then click again to select a
different point on the profile.

e Toclear al selections and start over, right-click in the graphics area, select Clear
Selections, and try again.
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6 Choose from these options as needed:

» Click Close Along Loft Direction - to create a closed body along the loft direction.
This connects the last sketch and the first sketch automatically.

 Click Maintain Tangency to cause the corresponding surfacesin the resulting | oft to
be tangent if the corresponding lofting segments are tangent. Faces that can be
represented as a plane, cylinder, or cone are maintained. Other adjacent faces are
merged, and the sections are approximated. Sketch arcs may be converted to splines.

» Click Advanced Smoothing to obtain smoother surfaces. This option is available
only if the loft sections have circular or elliptical arcs. The sections are
approximated, and sketch arcs may be converted to splines.

7 Click the Advanced tab to specify the tangency options, if desired (the default is
None). See Start and End Tangency Options for Lofts on page 4-23.

8 Click OK.

For examples of creating simple | oft features, refer to the
tutorial, Learning to Use SolidWorks 98Plus, Chapter 7.
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Loft with Non-planar Profiles

To create a loft using non-planar profiles:

1 Create at least one non-planar profile. The non-planar profile can be amodel face or a
model edge.

2 Set up the planes needed for the profile sketches. Use existing construction planes, or
create new construction planes. Planes do not have to be parallel.

Sketch the profiles.

PSP Non-planar profile Planar profiles
Click either Insert, Boss, Loft or Insert, P P

4
Cut, Loft. /
5 Select the face of the non-planar profile ‘
and the other profile(s) in order, by

clicking a corresponding point on each
profile.

You do not have to select the vertices
precisely; the vertex closest to the
selection point is used.

A preview curve connecting the selected
entitiesis displayed.
6 Examinethe preview curve, and usethe

Up or Down buttons if necessary to
adjust the order of the profiles.

7 Click Close Along Loft Direction, Maintain
Tangency, and Advanced Smoothing if
needed. See Simple Loft on page 4-15 for
more information about these options.

8 Click the Advanced tab to specify the
tangency options, if desired (the default is
None). See Start and End Tangency Options
for Lofts on page 4-23.

9 Click OK.
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Loft with Split Line

4-18

To create a loft using a split line:

1

Use a split line to create a non-planar profile on amodel face.
See Split Line on page 3-11 for information about creating split lines.

Set up the planes needed for the profile sketches. Use existing construction planes, or
create new construction planes. Planes do not have to be parallel.

Sketch the profiles.

Click either Insert, Boss, Loft )
or Insert, Cut, Loft. Planar profile
Select the face created by the
split line and the planar
profiles. Face created
Examine the preview curve, by split line y
and use the Up or Down E ?

buttons if necessary to adjust
the order of the profiles.

Click Close Along Loft
Direction, Advanced Smoothing, and Maintain

Tangency if needed. See Simple Loft on page

4-15 for information about these options.

Click the Advanced tab to specify the tangency

options, if desired (the default is None). See

Start and End Tangency Options for Lofts on

page 4-23.

Click OK. ’



Loft with Guide Curves

You can create a guide curve loft by using two or more profiles and one or more guide
curves to connect the profiles. Guide curves help you control the intermediate profiles that
are generated.

To create a loft using guide curves and planar profiles:
1 Sketch the profiles.

2 Sketch one or more guide curves. Guide curve
3 Add relations between the guide

curve(s) and the profiles. You can

use a combination of:

* Pierce relations between the
guide curve(s) and vertices and/

or user-defined sketch points on Planar /
the profile.

profiles

¢ Coincident relations between
vertices and/or user-defined
sketch points of the guide
curve(s) and the profiles.

These relations should be added to the profiles.

4 Click one of the following:
¢ |Insert, Base, Loft
* Insert, Boss, Loft
¢ Insert, Cut, Loft

5 Click the Profiles box, then select the profilesin order, in either the FeatureM anager
design tree or the graphics area.

6 Click the Guide Curve(s) box, then select the guide curve(s).

7 Examine the preview, and use the Up or Down buttons if necessary to adjust the order
of the profiles.

8 Click Close Along Loft Direction,
Advanced Smoothing, and Maintain
Tangency if needed. See Simple Loft on page
4-15 for more information about these
options.

9 Click the Advanced tab to specify the
tangency options, if desired (the default is
None). See Start and End Tangency
Options for Lofts on page 4-23.

10 Click OK.
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To create a loft using guide curves and non-planar profiles:

1

10 Click the Advanced tab to specify the tangency options, if desired (the default is
None). See Start and End Tangency Options for Lofts on page 4-23.

Useasplit lineto create a
non-planar profile on amodel face.

See Split Line on page 3-11 for
information about creating split
lines.

Sketch one or more guide curve(s).

Add aPierce relation between the
guide curve(s) and an edge or vertex
on the non-planar face.

Sketch the remaining profiles
needed to create theloft. Add Pierce
relations between the profiles and
the guide curve(s).

The relations should be added to the
profile sketches.

Click either Insert, Boss, Loft or
Insert, Cut, Loft.

Click the Profiles Box, then select
the split line face and the planar
profilesin order, in either the
FeatureManager design tree or the
graphics area.

Click the Guide Curve(s) box, then
select the guide curve(s).

Examine the preview, and use the Up or Down buttons if necessary to adjust the order

of the profiles.

Click Close Along Loft Direction, Advanced Smoothing, and Maintain Tangency if

needed.

11 Click OK.
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Notes on Creating Lofts with Guide Curves:

a

a
a
a

Guide curves must intersect all the profiles.
Thereisno limit to the number of guide curves you may use.
Guide curves can intersect at a point.

You can use any of the following items as aguide curve: sketched curves, model edges,
or reference curves of any kind. See Curve on page 3-8 for information about creating
reference curves.

If aloft fails or twists, you should add a Curve Through Reference Points asaguide
curve, selecting corresponding vertices of the profilesto create the curve. See Curve
Through Reference Points on page 3-12.

Guide curves can be longer than the resulting loft. The loft stops at the end of the
smallest guide curve.

You can further control the behavior of the |oft by creating the same number of
segments on al the guide curves. The end points of each segment mark corresponding
points for transition of the profiles.
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Center Line Loft

You can create aloft that uses a variation of aguide curve that acts as a center line. The
sketch planes of all the intermediate sections are normal to the center line. The center line
may be a sketched curve or areference curve.

To use a center line to guide a loft:

1 Createtheprofiles.

2 Sketch acurve, or create areference curve. The curve must intersect the areainside
each closed profile and any split line faces.

3 Click one of the following, then select the profiles:
¢ Insert, Base, Loft
¢ |Insert, Boss, Loft
* Insert, Cut, Loft

4 Click the Advanced tab, click the Center Line box, then click the sketch or curvein
the FeatureM anager design tree or the graphics area.

To preview the effect of the center line, click Show Sections. Use the slider to adjust
the Number of Sections that are displayed. To view the sectionsin order, click the up
and down arrows beside the Section Number.

Center Line

Preview ,,,,

curve

Sketches Center Line Center Line
OFF ON
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Start and End Tangency Options for Lofts

You have several options for controlling the tangency of aloft at the starting and ending
profiles.

You specify the Start Tangency and End Tangency options on the Advanced tab of the
Loft dialog box. Choose from these options:

O None. No tangency is applied.

O Normal to Profile. Theloft isnormal to the sketch plane of the profile at the start or
end.

O Direction Vector. Theloft is tangent to a selected linear edge or axis, or to the normal
of aselected plane. Click the Direction Vector button, then click the edge, axis, or
plane.

O All Faces. Theloft is tangent to the adjacent faces of existing geometry at the start or
end. This selection is only available when the |oft is attached to existing geometry.
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The examplesin the following table are created from
this base feature and these sketches.

Start Tangency
None

End Tangency
None

/
)

End Profile

Start Tangency
None

End Tangency
Normal to Profile

Direction Vector

Start Profile

Start Tangency
Normal to Profile

End Tangency
None

Start Tangency
Normal to Profile

End Tangency
Normal to Profile

Start Tangency
All Faces

End Tangency
None

Start Tangency
All Faces

End Tangency
Normal to Profile

Start Tangency
Direction Vector

End Tangency
None
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Start Tangency
Direction Vector

End Tangency
Normal to Profile



Fillet/Round

Fillet/Round creates arounded internal or external face on the part. You can fillet all edges
of aface, selected sets of faces, selected edges, or edge loops.

In general, it is best to follow these rules when making fillets:

Q Add larger fillets before smaller ones. When severa fillets converge at avertex, create
the larger fillets first.

O Add drafts beforefillets. If you are creating a molded or cast part with many filleted
edges and drafted surfaces, in most cases you should add the draft features before the
fillets.

O Savecosmeticfilletsfor last. Try to add cosmetic fillets after most other geometry isin
place. If you add them earlier, it takes longer to rebuild the part.

QO To enable a part to rebuild more rapidly, use asingle Fillet operation to treat several
edges that require equal radiusfillets. Be aware, however, that when you change the
radius of that fillet, all the fillets created in the same operation change.

Constant Radius

To fillet multiple model edges and/or faces:

1 Click Fillet on the Features toolbar, or / Selected face
Insert, Features, Fillet/Round.

Before and
after creating
a fillet feature

2 Select the faces and edges that you want to
fillet or round.

Specify the fillet Radius.

Select Fillet Type of Constant Radius. /\

5 Verify that the correct number of edges and
faces are shown in the Items to Fillet, Edge
Fillet Items list.
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6

8

By default, the Propagate to Tangent
Faces optionis selected. This extends the
fillet to all facesthat are tangent to the
selected face or edge. If you do not want the
fillet to extend along tangencies, deselect the
checkbox.

Select the Overflow Type. See Overflow
Type on page 4-29 for more information.

Click OK.

Selected edge

. . Propagate to Propagate to
Variable Radius Tangent Faces Tangent Faces
OFF ON

You can also make variable-radiusfillets. You
specify adifferent radius for each vertex of the
edge being filleted or rounded.

To insert a variable radius fillet:

1

2
3
4

Click Fillet on the Features toolbar, or Insert, Features, Fillet/Round.
Change the Fillet Type to Variable Radius.

Select the edges that you want to round.

Choose atransition type:

* Smooth transition creates afillet that changes smoothly from one radius to another
when matching afillet edge on an adjacent face.

 Straight transition creates afillet that changes from one radius to another more
abruptly without matching edge tangency with an adjacent fillet.

In the Vertex List under Items to Fillet, highlight Vertex1. Notice that the current
radius value appears next to the selected vertex.

Change the Radius to the desired value. Repeat with each vertex until you have
changed all the radii as desired.

Click OK.

To changetheradii of thefillets after they areinserted, double-click thefillet feature, then
double-click and modify the dimension displayed on each vertex.
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Face Blend

You can blend non-adjacent faces with a Face Blend fillet.

To insert a face blend fillet:

1

Click Fillet on the Features toolbar, or Insert,
Features, Fillet/Round.

Change the Fillet Type to Face Blend.

Click thefirst face or set of faces to be blended. Under
Items to Fillet, the selection isindicated in Face Set 1.

Click the Face Set 2 box, and click the face(s) to blend
with.

Specify the Radius.

If you want the blend to continue along tangencies, click
Propagate To Tangent Faces.

If any of the selected faces has atangency that resultsin an
ambiguity, you can use a Help Point to resolve the
ambiguous selection. Click Use Help Point, then click an
edge or face where you want to insert the fillet.

Click OK.

Face Blend with Hold Line

Click this face first

Blend with this face

\

You can determine the radius and shape of aface blend fillet by setting a boundary, or hold
line, for the fillet. The hold line can be an edge on the part or a split line projected on a
face to befilleted.

In afillet of thistype, the radius of thefillet is driven by the distance between the hold line
and the edge to befilleted.

SolidWorks 98Plus User’s Guide
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To insert a face blend fillet using an edge:

1

Click Fillet on the Features toolbar, or Insert, Face Set1&2
Features, Fillet/Round.

From the Fillet Type box, select Face Blend.

Click the Face Set 1 box, then click amodel face
(or faces) to fillet.

Click the Face Set 2 box, then click the adjacent
model face (or faces) tofillet.

Click the Advanced Face Fillet tab and check the
Set fillet boundary checkbox.

Click the model edge or edges that mark the end of
thefillet. The names are listed in the Hold Lines
box.

Click OK. The faces that share an edge with the
Hold Lines are removed by the fillet.

To insert a face blend fillet using a split line:

1

Create a split line on amodel face. See Split Line on page 3-11 for information about
creating a split line.

Click Fillet on the Features toolbar, or Insert, Features, Fillet/Round.

Select Insert, Features, Fillet/Round.

Under Fillet Type, select Face Blend.

Do not enter aradius. Theradiusisdetermined  Face Set1 &2
by the distance between the Hold Line and the
edge to be filleted.

Click one model face to be blended. Under
Items to Fillet the selectionisindicated in Face
Set 1. Hold Line

Click the Face Set 2 box, and click an adjacent
model face.

Click the Advanced Face Fillet tab, and check
the Set fillet boundary checkbox.

Click the split line. The nameislisted in Hold
Lines box.

Click OK.




Overflow Type

One of the options on the Fillet Feature dialog box is Overflow Type. The following
describes the available types and the results obtained with each type.

» Default. The system chooses one of the following options, depending on the geometry
conditions (convexity of edges being filleted and the adjacent edges, and so on).

« Keep Edge. Maintains the integrity of adjacent linear edges. However, the fillet
surface is broken into separate surfaces, and in many cases the top edge of the fillet
may haveadipinit.

« Keep Surface. Usesthe adjacent surface to trim thefillet. Asaresult, thefillet edgeis
continuous and smooth, but the adjacent edge is disturbed.

Keep Edge Keep Surface
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Chamfer

Chamfer creates a beveled edge on the selected edges and/or faces.

To create a chamfer:
1 Click Chamfer on the Features toolbar, or Insert, Features, Chamfer.

2 Onthemodel, select the edges, faces, loops, or vertex to chamfer. (You can aso do this
asthefirst step.)

3 Look for an arrow on the selected edge; it indicates the direction of the chamfer. If the
direction is not what you want, click Flip Direction.

4 Examinethe Items to Chamfer list. If you selected an incorrect item, click it again to
deselect, or right-click and select Clear Selections.

5 Select achamfer type from the list, and specify the necessary parameters:

« |f you selected Distance-Distance, enter values for the distances on either side of
the chamfer edges, or click Equal Distance and specify one value.

 |f you selected Angle-Distance, enter values for distance and angle.

* If you selected Vertex-Chamfer, enter distance values for the three chamfer edges,
or click Equal Distance and specify asingle value.

6 Click OK.

o]
<L

Angle-Distance Distance-Distance Vertex-Chamfer
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Draft

Draft tapers faces using a specified angle to selected faces in the model, to make a molded
part easier to remove from the mold. You can insert a draft in an existing part or draft
while extruding a feature. You can draft using either a neutral plane or a parting line.

Neutral Plane

When you draft using a neutral plane, you select aface or reference plane to serve as the
neutral plane. The draft angle is measured perpendicular to this plane.

To insert a draft angle in an existing part using a neutral plane:
1 Click Draft or Insert, Features, Draft.
2 Inthe Type of Draft box, select Neutral Plane, click in the Neutral Plane box, and
select the neutral planein the graphics area.
3 Set the Draft Angle. If you want the draft to slant in the opposite direction, click
Reverse Direction.
4 Click in the Faces to Draft box, and select the faces to draft in the graphics area.

Choose the Face Propagation type that describes how
you want the draft to propagate across additional faces.

¢ None. Only the selected face is drafted.

¢ Along Tangent. Extend the draft to all facesthat are
tangent to the selected face. (The faces meet with
filleted corners.) S
Dj
R4

A&

e All Faces. Draft all faces next to the neutral plane and S
extruded from the neutral plane.

* Inner Faces. Draft al faces extruded from the neutral
plane.

]

=]

» Outer Faces. Draft all faces next to the neutral plane.
6 When you are satisfied with the resullts, click OK.

=]

5]

5]
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Parting Line

4-32

The parting line option lets you draft surfaces around a parting line. The parting line can
be non-planar.

To draft on a parting line, you may first divide the faces to be drafted by inserting a Split
Line (see page 3-11), or you may use an existing model edge. Then you specify the
direction of pull, that is, the side of the parting line from which material is removed.

To insert a draft angle parting line:

1

Sketch the part to be drafted, and
desired parting line(s).

Insert asplit line curve as
described in Split Line on page
3-11.

Click Draft or Insert,

Features, Draft. g g

In the Type of Draft box, select +

Parting Line. Other Face
. selected for

Specify the Draft Angle. this edge

Click the Direction of Pull box,

and select an edge or facein the P e /

. o - ~— Y
graphics area to indicate the g [ A
direction of pull. AN [
Note the arrow direction, and click » | S »
Reverse Direction if desired. < ~ .
Click the Parting Lines box, and \\\\ j
select the parting linesin the h
graphics area.

Note the arrow direction. To * *

specify adifferent draft direction

for one or more segments of the

parting line, click the name of the

edgeinthe Parting Lines box, and

click Other Face.

Choose the Face Propagation

type:

* None. Draft only the selected
face.

» Along Tangent. Extend the draft to all faces that are tangent to the selected face.

When you are satisfied with the results, click OK.




To insert a draft angle using parting line with step draft:
1 Sketch the part to be drafted.
2 Create areference plane.
3 Create desired parting line. Make sure that:

¢ At least one parting line segment is coincident to
the reference plane on each draft face.

 All other parting line segments are in the pull
direction of the reference plane.

« None of the parting line segments are
perpendicular to the reference plane.

Insert asplit line curve as described in Split Line on
page 3-11.

Click Draft or Insert, Features, Draft.

In the Type of Draft box, select Parting Line.
Click Step Draft.

Specify the Draft Angle.

Click the Direction of Pull box, and select the
reference plane to indicate the direction of pull.

o ~N o 0 A

Note the arrow direction, and click Reverse
Direction if desired.

9 Click the Parting Lines box, and select the
parting line segments in the graphics area.

Note the arrow direction. To specify a different
draft direction for one or more segments of the
parting ling, click the name of the edgein the
Parting Lines box, and click Other Face.

10 Choose the Face Propagation type:
* None. Draft only the selected face.

¢ Along Tangent. Extend the draft to all faces
that are tangent to the selected face (faces that
meet with fillets or rounds.)

11 When you are satisfied with the results, click OK.

SolidWorks 98Plus User’s Guide
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Hole

Hole creates various types of hole featuresin the model. You place ahole on aplanar face,
then specify itslocation by dimensioning it afterwards.

Q Simple - Places acircular hole of the depth you specify.

Q Wizard - Creates holes with complex profiles, such as Counterbore or
Countersunk.

In general, it is best to create holes near the end of the design process. This helps you
avoid inadvertently adding material inside an existing hole. Also, if creating asimple hole,
use Simple Hole; do not use Hole Wizard. Simple Hole provides better performance than
Hole Wizard for simple holes.

To insert asimple hole:
1 Select aplanar face on which to create the hole.
2 Click Insert, Features, Hole, Simple or click Simple Hole on the Features
toolbar.
3 Select the Type, and specify the Depth or Offset, if necessary. For information about
selecting the Type, see Specifying End Conditions on page 4-4.
Specify the Diameter of the hole.

If the Type you specified relies on the selection of a
surface or vertex, click that item now in the graphics
area. The selection isindicated in the Selected
Items box.

6 Examinethe preview and click Reverse Direction,
if necessary.

7 Toadd adraft, click Draft While Extruding. Enter a
draft Angle and click Draft Outward if necessary.

8 Click OK.

To position the hole:

a) Right-click the hole feature in the model or the FeatureManager design tree and
select Edit Sketch.

b) Add dimensionsto position the hole. You can also modify the hole diameter in the
sketch.

c) Exit the sketch or click Rebuild.

To change the diameter, depth, or type of the hole, right-click the hole feature in the model
or the FeatureManager design tree, and select Edit Definition. Make the necessary
changes, and click OK.
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To insert a hole using the Hole Wizard:

1

Select a planar face on which to create the hole.

NOTE: Do not select areference plane; select a planar face.

Click Insert, Features, Hole, Wizard or

click Hole Wizard on the Features
tool bar. S e

Select the Hole type from the pull-down :livg:gg Epmi

list (countersunk, counterbore, and so on). i Corkbemen s

In the Section dimensions area, e AT e
click-pause-click adimension value to R

select it. Enter the new dimension. ] F .
Select the End Condition Type from the

pull-down list.

cieck [ Mews | Caned | Help

If the Type you specified relies on the
selection of a surface or vertex, click that
item now in the graphics area.

Click Next. The Hole Placement dialog appears.

Drag the centerpoint of the hole, or add dimensions to place the hole at the desired
location. You can use the dimension tool whiletheHole Placement dialog is
displayed.

Click Finish.
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Shell

Shell hollows out the part, leaving open the faces you select, and thin walls on the
remaining faces. If you plan on adding fillets to the part, you should fillet the part before
you shell it.

To insert a shell:

1 Click Shell on the Features toolbar, or Insert, Features, Shell.

2 Inthemodel, click on the face(s) from which you want to remove material.
The faces are listed in the Faces to Remove box.

3 Specify thewall Thickness. %

4 Click Shell Outward if you want the shell thickness
added to the outside.

5 Click OK.

To set a different shell thickness for each face:
1 Select Shell or Insert, Features, Shell.
2 Click on the face(s) you want removed.
3 Click the Multi Thickness Faces box.

MultiThickness Faces

4 Click on the walls to which you want to apply
different thicknesses.

The faces are listed in the Multi Thickness Faces
box.

5 Click each face in the Multi Thickness Faces box,
and enter a Thickness value.

6 Choose whether to offset the shell inward or

>

Face to Remove

7 Click OK.
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Rib

Rib is a special type of extruded feature created from an open sketched contour. It adds
material of a specified thickness in a specified direction between the contour and an
existing part.

To insert arib:

1 Using aplanar surface that intersects the part, sketch the
contour to be used for therib.

2 Click Rib on the Features toolbar, or Insert, Features, -
Rib.

3 Select Mid Plane to extrude the rib equally in both
directions from the sketch plane, or Single Side to extrude
in one direction.

If you chose Single Side, examine the preview and select
Reverse if necessary.

NOTE: For better visibility, use Isometric and either
Hidden Lines Removed or Hidden in Gray
view.

4 Enter the Thickness of therib and click Next.

Note the direction of the arrow in the preview. If necessary
select Flip Side of material to reverse the directionin
which material is added.

6 To add draft, select Enable Draft and enter the Angle.
Select Draft Outward if necessary.

7 Click Finish.

To insert a rib with multiple drafts:
1 Sketch the part and contour lines of therib.
2 Click Rib on the Features toolbar, or Insert, Features, Rib.
3 Select the Type, specify the Thickness, and click Next.
4 Select Enable Draft and enter the draft angle. Select Draft Outward if necessary.
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5 To select the neutral plane for the draft, click Next Reference until the contour that
representsthe neutral planeisindicated. An arrow cycles around the edges to show you
which edge is selected.

v v v
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6 Click Finish.

Dome

You can add a dome feature to any planar model face.

To create a dome on a planar face:

1 Click Dome on the Features tool bar, or
Insert, Features, Dome.

2 Select aplanar Dome Face in the graphics
area

3 Specify the Height, and observe the
preview. The height is measured from the
centroid of the selected face.

4 Click Reverse Direction to create aconcave
dome (default is convex).

5 If acircular or elliptical faceis selected, you
can click Elliptical Dome. This creates a
dome whose shape is a half ellipsoid, with a
height equal to one of the ellipsoid radii.

A dome on acircular face may be larger in
diameter than the selected face.

6 Click OK.

Elliptical Dome OFF Elliptical Dome ON
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Shape

Shape creates a deformed surface from aface on amodel. A deformed surfaceisflexible,
much like amembrane. It can be expanded, constrained, and tightened using the sliders on
the Shape Feature Controls dialog box.

If the Shape icon does not appear on your toolbar by default, you can add it. Click View,
Toolbars, Customize, and follow the instructions on the Commands tab.

To create a deformed surface:
1 Create amodel with aface to shape.

2 Sketch one or more entities with which to constrain the shape. You can create the
constraining entities directly on the face or on aconstruction plane. Valid entities are as
follows:

< Poaints (sketch points, endpoints, vertices, etc.)
e Sketches
* Edges
» Reference curves
3 Click Shape or Insert, Features, Shape.
The Shape Feature dialog box appears.
4 Select the face to shape; you can only select one face.
Click the Constrain to box and select the entities you created to constrain the shape.
If desired, deselect Maintain Boundary Tangents.

Maintain Maintain

Boundary Boundary

Tangents Tangents g
deselected selected

7 Click Preview. Rotate the part and examine the shape from different angles.

NOTE: If the selected face does not change shape, use the sliders on the
Controls tab to adjust the shape.
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8 Click the Controls tab to modify the shape.
Adjust the sliders and observe the preview. Experiment until you are satisfied with the
results.
» Pressure. Deflates or inflates the shape.

* Curve influence. Moves the shape away from or toward the constraining entities.
Note that the Curve influence control isgrayed out if Constrain to isnot selected
on the Shape Feature tab.

The following four illustrations are derived from this base
feature and sketch, and show how you can create different .
shapes by adjusting the dliders.

Pressure Pressure
decreased increased
Curve Curve

influence influence
decreased increased




e Stretch. Adjusts the degree of stretching.
« Bend. Adjusts the degree of bending.

The following four illustrations show the effects of adjusting the
Stretch and Bend dliders. All four illustrations are derived from
this base feature, which was shaped by increasing Pressure on the

front face.
Stretch Stretch
decreased increased
Bend Bend
decreased increased

¢ Resolution. Adjuststhe precision of the shape by changing how many points on the
face are deformed.

Higher Resolution often smoothens the flat areas and sharpens the shape near the
constraining entities. Lower Resolution provides better performance and a coarser
shape; however, some details may be omitted.

Resolution Resolution

decreased ' A increased ‘ N
’f /;
o A \

9 When you are satisfied with the shape of the deformed surface, click OK.

To change the shape of a deformed surface, right-mouse click the Shape Feature in the
FeatureManager design tree and select Edit Definition. Then repeat Steps 8 and 9.
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Pattern/Mirror

Pattern repeats the selected feature(s) in alinear or circular array.

Mirror copies the selected feature(s) or al features, mirroring them about the selected
plane or face.

a

a

a

For aLinear Pattern, you select the feature(s), then specify the direction, the linear
spacing, and the total number of instances.

For a Circular Pattern, you select the feature(s) and an edge or axis as the center of
rotation, then specify the angular spacing and the total number of instances.

For aMirror Feature, you select the feature(s) to copy and a plane about which to
mirror them.

To Mirror All, you select aplanar face on the model, then mirror the entire model (base
and all other features) about the selected face.

You can also create patterns of patterns, and mirrored copies of patterns.

For information about using a pattern of components in an assembly, see Adding a
Component Pattern on page 7-12.

Linear Pattern
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You can use alinear pattern to quickly create multiple copies of afeature or featuresin one
or more directions.

To create a linear pattern:

1

Create a base part and on the base part, create one or more cut, hole, or boss feature(s)
that you want to repeat.

Select Insert, Pattern/Mirror, Linear Pattern.
With the Items to copy box selected, click the feature(s) to pattern.
Click amode! edge or dimension to indicate S

the pattern direction or driving dimension for ((\5\\\\

B : . H . . ~ H\ N
the First Direction. Notice the direction i N
arrow on the model. © [R
Click Reverse Direction if the arrow points Q E
in the wrong direction. \\\ o
Specify the values for Spacing and Total .

Instances of the pattern.

Spacing is the distance from a point on one feature to the corresponding point on the
adjacent copy (not edge-to-edge spacing).

Total Instances includes the original feature(s) on which the pattern is based.
Asyou modify the values, a preview of the resulting pattern is displayed.



7 Click vary Sketch if you want the pattern to change as it is repeated. See Controlling

and Modifying Patterns on page 4-47 for more information about using Vary Sketch.

8 Click Geometry Pattern if you want to make an exact, geometric copy of the facesand

edges of the original feature. See Geometry Pattern on page 4-47.

9 Click OK to create the pattern in one direction, or continue with Step 10 to create the

10 Select Second Direction inthe scroll box, g

11 Set the valuesfor Spacing and Total

12 Click OK.

pattern in two directions.

and click a different model edge to
indicate this direction. Again, you may
need to click Reverse Direction.

Instances of the pattern in the Second
Direction and examine the preview. .

Circular Pattern

You use acircular pattern to create multiple copies of afeature or features in rotation
about an axis.

To create a circular pattern:

1

o O b~ W

Create a base part and on the base part, create one or more cut, hole, or boss feature(s)
that you want to repeat.

Create an axis or use an existing linear edge or axis around which to pattern the feature.

NOTE: For any circular object in SolidWorks, there is atemporary axis. If
axes are not displayed, click View, Axes (for user-defined axes) or
View, Temporary Axes (for axes created implicitly by the model).

Click Insert, Pattern/Mirror, Circular Pattern.
With the Items to copy box selected, click the feature(s) to pattern.
Select an axis or angular dimension to define the pattern.

Specify the Spacing in degrees and the Total Instances of the feature. (Total
Instances includes the original feature(s) on which the pattern is based.)

Click Reverse if you want to create the patternin a
counter-clockwise direction. Otherwise, the pattern
goes in a clockwise direction.

Asyou modify the values, a preview of the resulting
pattern is displayed.
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8 Click vary Sketch if you want the pattern to change asit is repeated. (Refer to
Controlling and Modifying Patterns on page 4-47 for more information on using Vary
Sketch.)

9 Click Geometry Pattern if you want to make an exact, geometric copy of the faces and
edges of the original feature. See Geometry Pattern on page 4-47.

10 Click OK.

You can use an equation to calculate the spacing angle used in a circular pattern.

To use an equation to control a circular pattern:

1 Createacircular pattern as described in Circular Pattern, above. Leave the default
valuesin the Spacing and Total Instances boxes. It is not important what numbers
you use at thistime.

2 Inthe FeatureManager design tree, double-click the circular pattern feature. Two
values appear in the model: Total Instances and Spacing angle.

Click Tools, Equations, then click Add in the Equations dialog box.

Click the Spacing angle TP —— HE
dimension in the model. The ST
dimension nameis entered in #

the New Equation dialog box. 5 | Carce |

4 I"D2@EirF’attem1 "= 360 / "D1@CiPattem1']
1
0

a8
5
2
[

0= w o

5 Using the calculator keypad in
the dialog box, click the equals
sign (=) and click 360 /.

6 Click the Total Instances value in the model. Its full name is added to the end of the
equation.

7 Click OK to complete the equation, and click OK again to close the Equations dialog
box. Note the Equations folder @ in the FeatureManager design tree.

If you change the number of Instances in the pattern, the Spacing angleisre-
calculated, so that the instances are always regularly spaced around the center.

8 Click Rebuild [B], or click Edit, Rebuild.
For more information about using equations, see Equations on page 5-6.
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Mirror Feature

Mirror Feature creates a copy of afeature (or features), mirrored about a plane. You can
either use an existing plane or create a new one. If you modify the original feature, the
mirrored copy is updated to reflect the changes.

To mirror a feature (or features):

1
2

Click Insert, Pattern/Mirror, Mirror Feature.

With the Mirror Plane box selected, click on a plane or
face.

With the Items to copy box selected, click afeature or

features in the model or in the FeatureManager design tree.

A preview of the mirrored feature(s) is displayed.

Click Geometry Pattern if you want to make an exact,
geometric copy of the faces and edges of the original
feature. See Geometry Pattern on page 4-47.

Click OK.

NOTE: You can aso mirror afeature about afacethat is
perpendicular to the sketch plane. Mirroring
will be about the selected face, not about the
feature itself.

Mirror Pattern

To create a mirrored copy of a pattern:

1
2
3

Click Insert, Pattern/Mirror, Mirror Feature.

With the Mirror Plane box selected, select a plane about which to mirror the pattern.
With the Items to copy box selected, click the pattern to be mirrored. You only need to

select one instance of one element of the pattern in the model.

A preview of the mirrored pattern is displayed.

Click Geometry Pattern if you want to make an exact, geometric copy of the facesand

edges of the original feature. See Geometry Pattern on page 4-47.

Click OK.
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Mirror All

To create a part that is symmetrical about a planar face, you can use Mirror All. You build
one half of the part, then mirror the entire model all at once. Any changes you make to the
original half are reflected in the other half.

To mirror a part around a planar face:

1 Establish aplane corresponding to the plane of
symmetry of the complete part. This can be an
existing plane or one you create.

2 Createthe features for one half of the part on
one side of this plane.

3 Select the face of the part half on the plane of
Symmetry.

4 Click Insert, Pattern/Mirror, Mirror All.
A mirror image of the original part half is

joined to it at the selected face to make a
complete, symmetrical part.

Pattern of Patterns

To create a pattern of patterns:
1 Select Insert, Pattern/Mirror, then either Linear or Circular pattern.

2 Select the pattern feature in the FeatureManager design tree, or select afaceon a
patterned feature in the model. You only need to select one instance of one element of
the pattern in the model.

3 Proceed as described in Linear Pattern on page 4-42 or Circular Pattern on page 4-43.
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Controlling and Modifying Patterns
You can control and modify feature patternsin the following ways:

O Usethe Geometry Pattern option to make exact mirrored/patterned copies of features,
and to improve system performance when using mirrored/patterned features.

O Usethe Vary Sketch option to adjust the profile of the patterned feature based on its
dimensions and relations to other features.

0O Useamathematical Equation to calculate values that define the pattern.

O Use Delete Pattern Instances to remove selected instancesin a pattern.

Geometry Pattern

You can make mirrored or patterned copies of features using the Geometry Pattern
option. Geometry Pattern (acheckbox on the Mirror/Pattern dialog box) copiesthe faces
and edges of the geometry being mirrored or patterned. Any references to other model
geometry (such as Up to Surface, Offset from Surface) used to create the original feature

areignored (not solved).

The Geometry Pattern option also improves system performance when using complex
mirrored or patterned features.

In the example below, the cut is extruded using the Offset from Surface end
condition.When the Geometry Pattern option is off, the copies retain this design
parameter. The end of the cut is offset the same distance from the selected face in each

instance.
When the Geometry Pattern option ison, the copies are exact copies of the faces and

edges of the original feature. The end condition isignored, and the distance from the end
of the cut to the selected face is not recal cul ated.

/E\\ T
e
[ —

v / .

. // ~

\\\ / N
N / T T
. / ~
Y \

Item to Copy Geometry Pattern OFF Geometry Pattern ON

Offset From Surface
End Condition
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,,//\\\
NOTE: You cannot use the Geometry Pattern option with any . F\W/W\\\
feature that has aface in common with another face on RN\ \
the model. N
N
Vary Sketch \\\ P

Usethe Vary Sketch option if you want the pattern to change its
dimensions asit is repeated. For example, you may want to maintain a specific distance
between the edges of the base part and the patterned features.

In this example, the first feature (the cut
feature) is patterned three times.

« When Vary Sketch is unchecked, the Linear pattern

without Vary

pattern remains the same regardless of Sketch
the defining geometry.
¢ When Vary Sketch is checked, the

pattern maintains its relationship to the first feature
sloping edge, based on the dimensions
and constraints of the first instance of

the pattern. Linear pattern with
Vary Sketch

To create a variable pattern:

1 Create a sketch for the first feature in the pattern, observing the following
recommendations:

» Thefeature sketch must be constrained to the boundary that defines the variation of
the pattern instances. For example, in theillustrated pattern, the angled top edge of
the first feature is parallel and dimensioned to the angled edge on the base part.

» The feature sketch should be fully defined.

2 Double-click one of the feature dimensions and 9
click the spinbox arrow to change the dimension. </

Thisgivesyou apreview of the way thisdimension
will drive the feature when you create the pattern.
Try adifferent dimension for a different result.

4-48



3 When you are satisfied that the dimensions are
correct and the pattern will repeat as you wish,
click Insert, Cut, Extrude (or Insert, Boss,
Extrude) to create the first feature.

4 Inthe FeatureManager design tree, select the
feature to repeat.

5 Click Insert, Pattern/Mirror, Linear Pattern.

6 Click the dimension that you want to use to |
drive the pattern. Notice the preview arrow.

Click the Vary Sketch checkbox.
8 Specify the valuesfor the Spacing and Total Instances of the pattern.
9 Click OK to create the pattern.

Delete Instance

To delete an instance of a feature from a pattern, or an entire pattern:
1 Select the pattern instance(s) that you want to delete.
2 Pressthe Delete key.
3 Inthedialog box, select one of the following:

¢ Delete Pattern Instances. Only the selected instance(s) are deleted. The instance
locations are displayed in the Instances Deleted box.

» Delete Pattern Feature. The complete pattern is deleted, not including the initial
feature.

4 Click OK to delete, or click Cancel to exit the dialog.

To restore deleted pattern instances:
1 Right-click the pattern feature, and select Edit Definition.

2 Inthelinstances Deleted box, select the number corresponding to the deleted instance
to restore, and press the Delete key.
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5

Working with Parts

The 3D part is the basic building block of the SolidWorks mechanical design software.
This chapter describes parts and some ways to work with them, including:

QO Editing, moving, and copying features
Using equations
Dependency editing using Rollback, Suppress and Unsuppress

Working with part configurations

Displaying a section view of the model

d

d

d

O Using adesigntable
d

O Annotating parts

d

Specifying lighting characteristics and material properties
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Feature Editing

In a part document, you can perform the following types of feature editing operations:
Q Edit the definition, the sketch, or the properties of a feature.

View the parent/child relationships of afeature.

Use the feature handles to move and copy features.

Control the access to selected dimensions.

Change the order in which features are reconstructed when the part is rebuilt.
See Drag and Drop Features on page 1-22.

Roll back the part to the state it was in before a selected feature was added.
See Rollback on page 5-12.

O

To perform some of these operations, you use the icons in FeatureM anager design tree,
where the features are listed in the order in which they are created. For more information,
see The FeatureManager Design Tree on page 1-19.

Edit Definition

You can edit the definition of afeatureto changeits parameters. For example, you can edit
the depth of an extruded feature, or the selected edges for afillet.

To edit the definition of a feature:

1 Click afeature either in the graphics area or in the FeatureM anager design tree, then
click Edit, Definition, or right-mouse click the feature and select Edit Definition.
Depending on the selected feature type, the appropriate dialog box appears.

2 Edit the definition in the dialog box by specifying new values or options.
3 Click Apply or OK to accept the changes; click Cancel to discard the changes.

Edit Sketch
For features that are based on sketches, you can edit the sketches to change the geometry
of the features. See Chapter 2, “Sketching with SolidWorks.”

Feature Properties
Feature properties include name, color and suppression state.

To edit feature properties:

1 Select one or more features, either in the graphics area or in the FeatureManager design
tree, then clickedit, Properties, or right-mouse click the feature and select
Properties.
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To select multiple features, hold the Ctrl key while selecting. If you select multiple
features in the FeatureManager design tree, move the cursor to the graphics area to
select Properties from the right-mouse menu. Otherwise, only the last item remains
selected.

The Feature Properties dialog box appears.
2 Enter anew Name if desired.
3 To suppress the feature, click Suppressed.

Suppressing afeature removes it from the model temporarily, without deleting it. This
can be used to simplify the model, or to create part configurations. See Suppressing
Features on page 5-10 and Working with Part Configurations on page 5-15.

4 To changethe color, click Color. In the Entity Property dialog, click the Change
Color button. Select a color from the color palette or define a custom color.

Click Advanced to change lighting properties such as shininess and transparency.
To restore the feature to the color of the part, click Use Part Color.
5 Click OK.

To change the color of a feature face:
1 Right-mouse click one or more feature faces and select Face Properties.

2 Inthe Entity Property diaog, click the Change Color button. Select a color from the
color palette or define a custom color.

Click Advanced to change lighting properties such as shininess and transparency.

4 Torestorethe face to the color of the feature it belongs to, click Use Part Color. (Face
colors override colors specified for the feature.)

5 Click OK.

Parent/Child Relationships

When features are built upon other features, their existence
depends upon the existence of the previously built feature. -~ Parent

The new feature is called a child festure. For example, a £ 0] BaseEnde
holeisthe child of the feature in which it is cut. Do Sketeh

~. Planel
A parent feature is an existing feature upon which others
depend. For example, abossisthe parent feature to afillet
that roundsits edges.

— Children
E--a Base-Extrude

To view Parent/Child relationships:

1 Inthe FeatureManager design tree or in the graphics
area, right-mouse click the feature whose relationships
you want to see.

2 Select Parent/Child from the menu. You can only view gese |
the relationships; you cannot edit them.
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Feature Handles

Extruded and revolved features, and domes have handles that allow you to move, rotate,
and resize the features quickly.

To display and use the feature handles:

1 Click the Move/size feature tool on the Features toolbar. (If this button is not
displayed on your toolbar, click View, Toolbars, Customize, and follow the
instructions on the Commands tab to add it to atoolbar.) This button stays enabled
while you continue working in the part.

2 Click the feature you want to work with, either in
the FeatureManager design tree or in the graphics Move —_—
area. Double-click the feature to display both the

Rotate ———p "
handles and the dimensions of the feature. e
3 Torotate or resize afeature, drag the appropriate (Ff;i)'tzf)
handle. (Domes have only the resize handle.)
4 To move afeature, you can either: %

« Drag the feature to a new location. If the feature
has locating dimensions or relations that restrict
its movement, you are notified that the
dimensions will be recalculated, and relations
may be deleted. You have the choice to continue or not.

» HoldtheAlt key asyou drag to maintain the dimensions and rel ations on the feature.
Thefeatureis allowed to move only within unspecified degrees of freedom.

5 When you arefinished, click || again to disable the handle display.

With the Move/size feature tool disabled, you can still move afeature, by holding the
Shift key and dragging one of its faces. The behavior is the same as using the move
handles, and you can use the Alt key the same way.

When you drag a feature with the move handle, any child feature moves with its parent.

When you Shift-drag, an attempt is made to maintain the relative position of any child

feature, based on the child’'s dimensions and relations. However, in some cases (for
example, when the child feature is underdefined, or dimensioned to something other than
its parent), the child may not move with the parent as expected.

To move more than one feature at a time, presstithé&ey as you select the features. This
is useful in the case of underdefined child features.

Copying Features

To copy a feature:

1 Press th&trl key, then drag and drop the feature where needed. You can drop the
feature on the same face, or on a different one. To copy more than one feature at a time,
press thectrl key as you select the features.
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L ocating dimensions are left dangling, and the feature and sketch are marked with a
red exclamation point indicating rebuild errors.

2 Either delete or re-attach the dangling dimensions. Edit the sketch, select the dangling
dimension, and drag the red handle to a new attachment point. Asyou drag, the &
cursor is displayed until you are on an edge or vertex that is suitable to re-attach the
dimension.

To copy features from one part to another part:

Tile the windows, then drag and drop features from one window to another, or use the
Copy and Paste tools on the Standard toolbar.

Controlling Access to Dimensions

For some types of parts, such as sheet metal forming tools and library feature parts, you
may want to prevent other users from changing certain dimensions.

When you drag and drop one of these itemsinto a part document (either from the Feature
Pal ette window, or from Windows Explorer, or from a hyperlink in Internet Explorer), the
dimensions are displayed and they are available for editing. You can control the access to
each dimension, to prevent other users from making unwanted changes when they use
these items. See The Feature Palette Window on page 10-6 for more information.

You can also use this function to reduce the clutter of unnecessary dimensionsin the
display.

To control dimension access:

1 Right-mouse click the part icon at the top of the FeatureManager design tree, and select
Edit Dimension Access.

In the Dimension Access dialog box, there are two lists: User Dimensions
(accessible) and Internal Dimensions (inaccessible).

2 Specify the dimensions for each list:

* To moveadimension from one list to the other, click its name, then click the left or
right arrow button. Asyou click each name, the dimension is displayed in the
model.

» To move all the dimensions at once, click the double arrow button.

3 Click Finish.

When you drag and drop an item that has restricted dimension access, only the User
Dimensions are displayed and available for editing. The Internal Dimensions are not
displayed, and they are not available for editing.
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Equations

You can use equations to define mathematical relations between parameters or
dimensions. Equations can include sketch dimensions and feature parameters (such as the
depth of an extruded feature, or the instance count in a pattern). Equations can also be
used to relate the dimensions of different parts in an assembly, or the values (distances or
angles) used in mates.

To add an equation:

1
2

5

Click Tools, Equations, and in the Equations diaog box, click Add.

Enter the equation by clicking the dimensions or parameters in the model, and the
numbers and operators in the calculator keypad, either in the New Equation dialog
box, or on the keyboard.

Equations are solved | eft to right (the expression on the left is driven by the expression
on theright), in the order in which they appear in thelist. Therefore, the order in which
you enter equations can affect the resulting part.

Click OK. Theequation islisted in the Equations dialog box, and the resulting valueis
displayed in the Evaluates To column.

If you want to add another equation, click Add again; otherwise, click OK to close the
Equations dialog box. Notice the Equations folder [£7 in the FeatureManager design
tree.

Click Rebuild [8] to apply any changes caused by solving the equation.

To add more equations:

1

2

Click Tools, Equations, Add, or right-mouse click the Equations folder 7, and
select Add Equation.

Repeat Steps 2 through 5 above.

To edit an equation:

1

3

Click Tools, Equations, Edit All, or right-mouse click the Equations folder 7, and
select Edit Equation.

In the Edit Equations dialog box, edit the text of the equations as needed, and click
OK. Therevised equation is displayed in the Equations dialog box.

Click OK, and Rebuild [B] the model.

To delete an equation:

1

5-6

Click Tools, Equations, or right-mouse click the Equations folder [£7, and select
Delete Equation.

Click the equation number or the status marker (see the next section) for the equation
to delete, and click the Delete button in the Equations dialog box.

Click OK, and Rebuild [B] the model.



Equation Status

When you delete a feature or a dimension that is used in an equation, the system asks you
if you want to delete the equation also. Because the order of solving equationsis
important, you may prefer to keep the equation, and edit it later. (You can cut, copy and
paste equations in the Edit Equations dialog box, if necessary, to modify the order.)

If you choose to keep the equation, it has Not Solved status, and is marked with ared
exclamation point ¥ in the Equations dialog box. Equations with Solved status are
marked with green checkmark .

Comments in Equations

You can add comments to equations, to provide documentation of your design intent. You
can also use comment syntax to prevent an equation from being evaluated.

To add a comment to an equation:

In the New Equation dialog box, type a single quote (‘) at the end of the equation, then
enter the comment. You can also add comments iBdheéEquations dialog box.
Anything after the single quote is ignored when the equation is evaluated.

For example? D2@Sketchl" = "D1@Sketchl" / 2 ‘height is 1/2 width

If you want to temporarily prevent an equation from being evaluated, but you do not want
to deleteit, place a single quote before the equation. The equation is then interpreted as a
comment, and it isignored.

Operators and Functions

The following operators and functions are supported:

+  (plussign) addition

—  (minus sign) subtraction

*  (asterisk) multiplication

[/ (forward slash) division

N (caret) exponentiation
Function Name Notes
sin (n) sine n is angle expressed in radians
cos (n) cosine n is angle expressed in radians
tan (n) tangent n is angle expressed in radians
atn (n) inverse tangent n is angle expressed in radians
abs (n) absolute value returns the absolute value of
exp (n) exponential returne raised to the power of
log (n) logarithmic returns the natural log ofto the base
sqr (n) square root returns the square roon of
int (n) integer return® as an integer
sgn (n) sign returns the sign of
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Measuring Sizes and Distances

You can measure the size of items, and the distance and angle between lines, points,
surfaces and planes in sketches, part or assembly models, or drawings.

To measure the size of, or the distance between entities:

1 Click Tools, Measure. To keep the dialog in place
whileyou areworking, click the push pinicon [3&].

2 Click the entities to measure.

« |f you select asingle entity, the size of the entity
(the length of an edge, the area of aface, etc.) is
displayed in the Measurements box.

« |f you select multiple entities, the distance
between them is displayed.

Measurement between these points

3 IntheProjection On area, select Screen to

. A A Measure [_ =]
measure the projection to the screen; click Plane/ |4 Par

Face to measure the projectionto aselected plane | | f2edlen o

or planar face. Vet ) Plane/Face [Fase <2> |
. . i~ Meas,
4 To select different items to measure: Dinarce. 202Z6nm j e
Tojechon: i i i
. . . . Mormal:  79.85mm

» Click aselected item again to deselect it, then Delai% 120 00mm
click anew item. oA |
» Click anitem inthe Selected Items list and [Outout coordiale system. [ defaul - =

press the Delete key.
« Right-click in the graphics area, and select Clear Selections to start again.
The measurements update dynamically when you change selections.

NOTE: To temporarily turn off the measuring function, right-click in the
graphics area, and chodselect from the menu. To turn the
measuring function on again, click inside Measure dialog box.

5 If you have defined a coordinate system, you can display the results based on that
system, instead of the using the document’s default coordinate system. Select the name
from theOutput coordinate system list.

SeeCreating a Coordinate System on page 3-@or information about creating a user-
defined coordinate system.
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6 Click Options if you want to display the results using
different units than the units specified for the active
document.

In the Measurement Options dialog box, select one of
these systems of units:

* View measurement settings. Thisisatemporary
system of units. Changing the units here does not affect
the units specified for the document, or the system
default units (for new documents). You can specify the
Length unit, Angular unit, and other options as needed
(decimal places, display of fractions, etc.).

Measurement Options [ x]

i~ Length unit

Milimeters
€ D=z Decimal places: l__l3 =
) Fractione Denominaton [5 _IZI

7| Rigund b nearest fraction

~ Angular unit

Degrees -
Decimal places, -
o e =

& Yiew measurement setings

£ View global setiings

" Visw system defaults

0k | Concel | ben |

* View global settings. Displays the units specified for the active document.

¢ View system defaults. Displays the system default units for new documents.

You can view the settings for the active document and the system defaults, but you
cannot change them here. (To change them, click Tools, Options, Grid/Units.)

When you click OK, the valuesin the Measurements box update automatically to

reflect the changed units.
7 Click Close to close the Measure dialog box.
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Dependency Editing

The Features toolbar contains the following tools to suppress and unsuppress features of
the model.

Suppress
Unsuppress

Bl Unsuppress with Dependents

If the buttons do not appear on your toolbar, you can add them. Click Tools, Customize,
click the Commands tab, then follow the instructions in the dialog box.

Suppressing Features

You can suppress afeature so you can work on the model with the selected feature
temporarily removed from the model. Suppressing a feature not only removes it from the
display, but also from any calculations in which it may be involved. Regeneration of
complex models occurs faster when features with alarge amount of detail are suppressed.

Suppression is governed by the parent/child relationships of the features. See Parent/
Child Relationships on page 5-3 for more information. Examine the illustrations below:

Q Inthefirst example, the Tooth Cut feature (the parent) and the Tooth Copies feature
(the child, acircular pattern of Tooth Cut features) are unsuppressed.

Q Inthe second example, Tooth Cut (the parent) is suppressed, causing Tooth Copies
(the child) to be suppressed also (the child is dependent on the parent).

Q Inthethird example, unsuppressing Tooth Cut (the parent) does not automatically
unsuppress Tooth Copies (the child). However, unsuppressing a child feature causes
its parent feature to be unsuppressed.

Tooth Cut Unsuppressed Suppressed Unsuppressed
Tooth Copies Unsuppressed Suppressed Suppressed
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To suppress a feature:
1 Select the feature(s) in the FeatureManager tree, or select aface of the feature in the
graphics area.
2 Click Edit, Suppress, or Suppress on the Features toolbar.
—or —
1 Inthe FeatureManager design tree, right-click a feature, and Bedgetrties.
2 IntheFeature Properties dialog box, clickSuppressed, and clickOK.

The selected feature is removed from the modelripudeleted). The feature
disappears from the model view and is grayed out on the FeatureManager design tree.

To unsuppress a feature:
1 Select the suppressed feature on the FeatureManager tree.
2 Click Edit, Unsuppress, orUnsuppress in the Features toolbar.
—or —
1 Inthe FeatureManager design tree, right-click a feature, and Bedgetrties.
2 IntheFeature Properties dialog box,deselect Suppressed, and clickOK.

NOTE: While a feature is suppressed, the only way to select the feature to
unsuppress it is through the FeatureManager design tree.

To unsuppress a feature and its dependents:
1 Select the suppressed feature in the FeatureManager design tree.

2 Click Edit, Unsuppress with Dependents, orUnsuppress with Dependents on
the Features toolbar.

1 Select the child feature.
2 Click Edit, Unsuppress, orUnsuppress on the Features toolbar.
The selected feature and any features that are dependent on it are returned to the model.
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Rollback

Rollback reverts the model to the state it was in before a sel ected feature was created.
When apart isrolled back, new features are inserted at the point in the FeatureM anager
design tree where you rolled back, instead of at the bottom of the tree. Use this function to

5-12

change a part at an earlier point of its development.

To rollback with the rollback bar:

1 Placethe cursor over the rollback bar in the
FeatureManager design tree. The cursor changesto a
hand.

2 Click to select therollback bar. The bar changes color
from yellow to blue.

3 Drag therollback bar up the FeatureManager design
tree until it is above the feature you want rolled back,

Use the up and down arrow keys on the keyboard t

move the rollback bar up or down. (Cheakow key
navigation in Tools, Options, General to enable this
functionality.)

The rolled back icons are grayed out, and cannot b

selected.

You can also select a feature in the FeatureManager
design tree, and clidkdit, Rollback. The rollback bar
moves above the selected feature.

To roll forward:

; a Baze-Extrude-Thin
Shest-Metal

I;)D Flatten-Bends1
H-ﬂ Pracess-Bends1

_ @ Bozs-Extrudel

Rollback bar

Shest-Metal

I;)D Flatten-Bends1

a B aze-Extrude-Thin

- Process-Bendsl
-- Boss-Extrudel ®

..... 7 Annotations

Move the rollback bar down the FeatureManager design tree. You can:

» Roll forward all the way by dragging to the bottom of thetree, or afew stepsat a
time, by dragging the rollback bar to the desired location.

» Roll forward one feature at atime. Select the rollback bar, then use the up and down
arrow keysto walk through the regeneration of the features one by one. (Check
Arrow key navigation in Tools, Options, General to enable this functionality.)



Derived Parts

You can create anew part directly from an existing part. The new part, called a derived
part, has the original part asitsfirst feature, and it is linked to that part by means of an
external reference. This meansthat any changes you make to the original part are reflected
in the derived part.

When a part has an external reference, its name in the FeatureManager design treeis
followed by an arrow ->. To see the name, location, and status of the externally referenced
document, right-mouse click the derived part, and select List External References.

Derived part documents have some limitations:
¢ You can only add features in a derived part document.

* You cannot delete or modify the features of the original part in the derived part
document. You can only edit the original part in its own window.

There are several types of derived parts.
O Base Part uses an existing part as the base feature for the derived part.
O Mirror Part creates amirrored version of an existing part.

O Derive Component Part creates a part from an assembly component. Derived parts
created this way include any features created in the context of the assembly. For
example, you can create a cavity in amold assembly, then derive and cut the pieces of
the mold. The derived parts maintain the necessary references to the cavity component
in the assembly. See Creating Molds on page 7-18 for more information.

To create a derived part from an existing part document:
1 Open anew part document.
2 Click Insert, Base Part.

3 Browsetotheoriginal part document (.sldprt) that you want to use as a base feature,
and click Open (or double-click the part document).

The derived part is opened in a new part window.

To create a mirrored, derived part:
1 Inan open part document, click amodel face or plane about which to mirror the part.
2 Click Insert, Mirror Part.
The mirrored part is opened in anew part window.

To create a derived part from an assembly component:
1 Inan assembly document, select a component.
2 Click File, Derive Component Part.
The derived part is opened in a new part window.
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To edit the original part from which another part is derived:
1 Right-mouse click the derived part, and select Edit In Context.

« |f the part was derived using Base Part or Mirror Part, the original part document is
opened.

* |f the part was derived from an assembly component, the assembly document is
opened.

2 Changethe original as needed.

The changes are reflected in any derived parts that have an external reference to the
origina part.

File Management with External References

When you save a part that has an external reference to another document, the path and the
internal 1D of the referenced document are saved with the current part. The software needs
thisinformation to locate and verify the original document the next time you open the
derived part.

Under Tools, Options, External References, the Load referenced documents option
lets you specify whether to load referenced documents or not. Choose from these options:

« Always. Referenced documents are always opened, in a minimized window.
* Never. Referenced documents are never opened.

e Prompt. A dialog box appears each time you open a part with external references,
and you can decide then whether to open the referenced documents or not. If you
click Don't ask me again in the dialog box, the option is updated to reflect your
choice (Yes changes the option to Always , No changes the option to Never).

Suppose you create a derived part, then you inadvertently move or rename the original
document. When you try to open the derived part, the software notifies you that the
externally referenced document (the original) was not found, and you are given a chance
tolook for it. If you choose not to look, the operation is cancelled. If you decide to look
for the referenced document, you have the following choices:

Q If you locate and select the original document (in a different directory, or with a new
name), the derived part opens using the new name or path. Because the internal 1D
matches, the external reference updates as expected. When you save the part, the new
name or path is saved also.

Q If you select adifferent document, you are notified that the internal 1D does not match.
Then you can either accept the selected document anyway, or keep looking.

If you accept the selected document, the model may have rebuild errors, especialy if
you have added features in the derived part document. If the geometry of the document
you selected is not the same as the geometry of the original referenced document, the
additional features may have rebuild errors.
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Working with Part Configurations

Part configurations allow you to create versions of a part with certain features suppressed,
or with different feature parameter values. You can create several configurations of a part
in asingle document. When you use the part in an assembly, you can choose which
configuration to use.

Creating a Configuration

You can create a part configuration that has suppressed features, and different dimensions
or other parameters, and give the configuration a unique name. You can then view the part
variations by selecting the named configuration.

To create a part configuration:

1

Click the Configuration tab at the bottom of the FeatureM anager

design tree to change to the Configuration Manager. ’@ %

In the Configuration Manager tree, right-mouse click the part __[\I§_
name and select Add Configuration. The Add Configuration

dialog box appears.

Enter a Configuration Name. Some specia characters are not allowed in a
configuration name: slashes (\ or /), colon (:), asterisk (*), question mark (?), less than
(<), greater than (>), pipe (]). The name must not exceed 30 characters in length.

Add Comments if desired.

Under Properties for newly inserted items, you can click Suppress Features. New
features are always included (not suppressed) in the current, active configuration. This
option controls what happens to newly created features when this configuration is
inactive.

«  When checked, new features added to other configurations are automatically
suppressed in this configuration.

¢ When unchecked, new features added in other configurations are included (not
suppressed) in this configuration.

Click Advanced to specify how a part configuration is referenced when it isused in a
Bill of Materials. Under Part No. displayed when used in a Bill of Materials, select
one of the following:

¢ Use document name. Specifies that the part nameis used.

¢ Use name below. When selected, atext box opens, containing anameto be used in
the Bill of Materials. The configuration nameisfilled in by default. Alternatively,
you may enter a name (such as a part number) of your own choosing.

Click OK to return to the Add Configuration dialog box.
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7 Click OK to create the new configuration.

8 Return to the FeatureManager design tree view by clicking the [
FeatureM anager tab.

9 Suppress or unsuppress features in the active configuration.

10 Modify the dimensions as needed in the active configuration.
When a part has multiple configurations, the Modify dialog box |10 :
lets you specify where to apply the new dimension: to This 'O T @arftmneian
configuration only, or to All configurations. " All corfigurations

«|><_| B|:?|

You can switch between the various part configurations that you have created.

Viewing a Configuration

To switch to a different configuration:
1 Click the Configuration tab to change to the Configuration

Manager. ’@ %
2 Right-mouse click the name of the configuration you want to _—L\J:

view and select Show Configuration,
Double-click the configuration name.

A confirmation message box appears, notifying you that some configurations may take
time to display. CliclOK to continue; clickCancel to abort the action. If you do not

want the message to display again during this sessionDalickask for

confirmation again in this session

The named configuration becomes the active configuration, and the display updatesto
reflect any differences in suppressed features or modified dimensions.

Editing a Configuration

To edit a part configuration:
1 View the desired configuration.

2 Change to the FeatureManager view, and change the suppression or dimensions as
needed.

To edit the configuration properties:

1 Right-click the configuration name, and select Properties . The Configuration
Properties dialog box appears.

Edit the name, comments, or properties as desired.

3 To add or modify custom properties for the configuration, click Custom . For more
information, see Custom Properties  on page 5-25.

4 Click OK.
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To change only the name of the configuration, click-pause-click the name in the
Configuration Manager tree, type the new name, and press Enter.

Opening a Configuration

When you open a part file with more than one configuration, you can specify which
configuration to display. Otherwise, the part is opened in the configuration in use when it
was last saved.

To open a configuration of a part:
1 Click File, Open.
2 Navigate to the desired part, select the Configure check box, and click OK.
The Configure Document dialog box appears, with alist of available configurations.
Select the desired configuration.
4 Click OK. The part opensin the selected configuration.

Deleting a Configuration

To delete a part configuration:
1 Inthe Configuration Manager, click the name of the configuration you want to delete.
2 Pressthe Delete key (or click Edit, Delete), and click Yes to confirm.

NOTE: Deleting a configuration does not delete any features.

You cannot delete the configuration that is currently active.
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Design Table
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A design table allows you to build multiple configurations of parts by specifying
parameters in an embedded Microsoft Excel spreadsheet. The design tableis saved in the
part file and is not linked back to the original Excel file. Changes you make in the part are
not reflected in the original Excel file.

To use design tables, you must have Microsoft Excel 97 installed on your computer.

You can control the following items in adesign table:

 dimensions and suppression of features

« configuration properties, including part number in abill of materials, comments,
and custom properties

See Specifying Parameters on page 5-19 for detailed information.

To create a design table:

1

~N o o1 s

Open Microsoft Excel and create a spreadsheet.

NOTE: This procedure describes entering the datain Excel before inserting
the table. You can also insert a partially empty spreadsheet and
complete editing it in SolidWorks.

In the first column (row header cells A2, A3, etc.), enter the names of the design
configurations that you want to create. Configuration names must not be longer than 30
characters, or contain these special characters. slashes (\ or /), colon (:), asterisk (*),
question mark (?), less than (<), greater than (>), pipe (|). Leave cell A1 blank.

In the first row, (column header cellsB1, C1, etc.), enter the parameters that you want
to control.

A [ B [ C [
| 1| parameter1 parameter2
| 2 |configuration1 valug?! valugd
| 3 |configuration2 valucZ valua4d

Enter the parameter values in the spreadsheet cells.
Save the spreadsheet.
Open the part where you want to use the design table.

Click Insert, Design Table. In the Open dialog box, navigate to the spreadsheet file
and click Open.

The spreadsheet appears in the part window, the Excel menus and toolbars are
displayed, and a message is displayed, indicating the names of any new configurations
that were generated by the design table.

Edit the design table, if necessary. When you are finished editing, click anywhere
outside the table to close it. The SolidWorks menus and toolbars reappear.



To display the configurations added by the design table, click the

Configuration tab at the bottom of the window. Double-click the ’@ %

name of the configuration, or right-click the name and select —_[F
Show Configuration.

To edit a design table:
1 Click Edit, Design Table. The table appears, and the Excel menus and toolbars are
displayed.
2 Edit thetable as needed. You can change the parameter valuesin the cells, add rows for
additional configurations, or add columns to control additional parameters.

3 Click anywhere outside of the design table to close it. The configurations update to
reflect your changes.

NOTE: Changesyou makein the part (not in thetable) are not reflected in the
original Excel file, or in the embedded file. The next time that the
design tableis evaluated, the configurations are updated to reflect the
datain the table,

For example, assume that D1@Sketch1 is driven by the design table.
If you modify D1@Sketch1 outside of the table (in the sketch itself,
when one of the configurations from the table is active), the table
data does not change. Furthermore, the value contained in the
corresponding table cell is restored to the configuration the next time
that the table is evaluated, and your change is undone.

To delete a design table:
1 Click Edit, Delete Design Table.
2 Confirm the deletion and click OK.
Deleting the design table does not delete the configurations created by it.

Specifying Parameters

When used in adesign table, the names of dimensions and features must match the name
in the model. To ensure an exact match, it is recommended that you copy and paste the
name from the Properties dialog box for the selected item.

To copy and paste a feature or dimension name:
1 Right-mouse click theitem (dimension or feature), and select Properties.

2 IntheProperties dialog box, copy (Ctrl+C) the item name (for dimensions, be sure to
copy the Full name).

3 Paste (Ctrl+V) the name into the appropriate column header cell.

Some parameter specifications that appear in the column header cells include a keyword,
such as $PARTNUMBER, or $COMMENT. The parameter keywords are not case-sensitive.
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Valuesin the body cells are not case-sensitive.

Thisisan example of adesign table that creates three configurations, adds a comment for
each one, suppresses a feature, and controls a dimension.

A B [ C [ D [
|1 $COMMENT $STATE@Cut-Extrude1 D3@Sketch2
| 2 [rev1 large, no cuts suppressed 125
| 3 [rev2  medium unsuppressed 100
| 4 [rev3  small unsuppressed 75

NOTE: You may not include any rows or columns with blank headersin the
middle of the design table. The software stops evaluating the data when
it reaches arow or column that has an empty header cell. Data that
appearsin or after arow or column with an empty header isignored.

Dimensions
A dimension nameisin the form:

Dimension@Feature or Dimension@Sketch<n>

For example, the full name for the depth of an extruded base featureisD1@BaseExtrude.
You can also use the Properties command to assign more meaningful names to
dimensions. See Dimension Properties on page 9-11.

In the table body cells, enter the value for the dimension. If a cell isleft blank, the default
valueiszero. Thisusually resultsin an error, depending on the type of dimension.

Suppression of features
There are two ways to specify the suppression of features.

Q Method 1 (recommended). The column header for controlling feature suppression
uses this syntax:

$STATE@feature

where feature is the name of the feature. For example, the column labelled
$STATE@Holel controls the suppression of the first hole feature.

In the table body cells, enter the value for the desired suppression: Suppressed (or S),
Unsuppressed (or U). If acell isleft blank, the default is Unsuppressed.

Q Method 2. Enter only the feature name in column header cell. To suppress the feature,
leave the table body cell blank. To include the feature, enter any string in the body cell.
Thisisthe syntax that was used in design tablesin versions prior to SolidWorks
98Plus, and isincluded for backward compatibility.



Part number
You can control the value that is displayed in the Part No. column in a Bill of Materials.
The column header uses this syntax:
$PARTNUMBER

This corresponds to the Use name below option in the Configuration Properties,
Advanced dialog box.

In the table body cells, enter the part number for each configuration. If acell isleft blank,
the default is to use the configuration name (the same as checking Use name below, and
leaving the default configuration name in the text box).

Comment

The Configuration Properties dialog box has a Comment box, where you can enter a
description, or other additional information about the configuration. The column header
for filling in this box for each assembly configuration uses this syntax:

$COMMENT

In the table body cells, enter the comments for the configuration. Comments are optional;
if acell isleft blank, the Comment box is empty.

Custom properties

The column header for specifying a custom property uses this syntax:
$PRP@property

where property is the name of a custom property. You can use one of the custom
properties listed in the Summary Info dialog box (click File, Properties, Configuration
specific), or you can add a new custom property.

For example, use the header $prp@Client to control the custom property Client for each
configuration. In the table body cells, enter the property value for each configuration. If a
cell isleft blank, the property is undefined for the configuration.

NOTE: If you plan to use the custom properties as columns in the bill of
materials, do not use property namesthat contain spaces. See Custom
properties in a bill of materials on page 9-32.

User notes

The design table can include additional columns or rows for information only (notes,
intermediate calculations, etc.). Use the keyword $SUSER_NOTES in the header of any
column or row that you do not want evaluated. You may use as many of these rows or
columns as you need. However, remember that you may not include rows or columns with
empty headers in the middle of the table.
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Summary

parameter syntax legal values default if value

(header cell) (body cell) left blank
$comment any text string empty
$partnumber any text string configuration name
feature_name blank (suppressed) Suppressed
any string (unsuppressed)
$state@ Suppressed, S Unsuppressed

feature_name Unsuppressed, U

dimension@feature

any legal decimal value
for the dimension

zero (error if not a
legal value)

$prp@property

any text string

property is undefined

$user_notes

any text string

not evaluated




Checking Model Geometry

The SolidWorks software automatically checks the model geometry as you create each
feature, to prevent invalid geometry. It also provides additional tools for checking the
model, which you can use for the following purposes:

¢ Toexamineimported geometry (when you import the body asawhole, from another
system, such as an IGES or STEPfile)

» To make sure that the model exports properly to other formats
¢ To determine the cause when the model 1ooks wrong

Check Entity

You can check a part model to identify invalid or undesirable geometry.

To check a model:
1 With apart document active, click Tools, Check.
2 Inthe Check Entity dialog box, select the type of check that you want to perform:

e Check body. Thisisafast check of the whole body that reports any errors on faces
or edges. You can use this option first, to determine if the model geometry isvalid.
If you design very complex models, it is a good idea to use this regularly, after
creating several features.

¢ Check features. If any errorsare found when you use Check body, you can use this
option to identify which features contain errors. Thisis slower, especialy for
complex models, because it examines the model feature by feature, to locate the
source of the problem.

* Check selected item. This checks a selected face or edge. The name of the selected
item appearsin the ltem to check box.

3 Select the type(s) of problems that you want to check for: Invalid face(s), Invalid
edge(s), and/or Short edge(s).

When you check for Short edge(s), you specify an minimum edge length in the spin
box. The software reports any edges that are | ess than the specified length.

4 Tofind the smallest radius of curvature on the model, select Min. radius of curvature.
The face with the smallest radius of curvature isreported. If you chose the Check
selected item option in Step 2, the smallest radius of curvature on the selected item is
reported.

5 Click Check. The dialog box remains open so you can check again.
The Found column displays the number of errors of each type.

The Result list box lists the errors by name. To highlight the geometry, and to display
adescription of the error, select theitem in the Result list.

6 Click Close to close the dialog.
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Force Regeneration with Verification on Rebuild
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By default, each time you add or modify afeature, the feature is checked against any
adjacent faces and edges. For most situations, this default level of error checkingis
adequate, and it results in fast rebuilding of the model.

However, under certain circumstances, it is recommended that you perform more rigorous
checks on the model:

* When Check Entity reveals problems in the model

« When the model looks wrong (and you have determined that it is not the result of a

display problem)

» When you have problems importing or exporting the model in different formats
To increase the level of error checking, enable Tools, Options, Verification on rebuild.
When enabled, the software checks every new or changed feature against all existing faces

and edges, not just adjacent faces and edges. Features that cause invalid geometry fail
when this option is enabled.

NOTE: This option has a serious effect on performance. Rebuilding the
model is considerably slower and more CPU-intensive. Thisisa
system option; it appliesto all documents, not just the active
document. Use this option only when needed, then be sure to disable
it when you are done.

To verify the model with the highest level of error checking:
1 Click Tools, Options, Performance, and click the Verification on rebuild option.
2 Press Ctrl+Q to perform aforce regeneration of the entire model.

NOTE: Ctrl+Q causes acomplete rebuild of all the featuresin the model,
from the beginning. A normal Edit, Rebuild [8] operation (Ctrl+B)
only rebuilds new or changed features and their children.

3 Examine and correct any featuresthat fail, beginning with thefirst failed feature in the
FeatureManager design tree. Often fixing one failed feature allows subsequent failed
features to rebuild successfully.

4 When you are satisfied that all the errors are corrected, click Tools, Options,
Performance, and deselect the Verification on rebuild option.



Custom Properties

You can use custom properties to add more information to a part or sub-assembly
document, or to a configuration of the model in the document. Custom properties can be
used in several ways.

e Inahill of materials (see Bill of Materials on page 9-29).

» Asadvanced selection criteria for managing assembly configurations (see
Component Selection by Properties on page 6-49).

e Astextinnotes (seeLinks to Document Properties on page 9-19).

¢ Indrawing templates (see Customizing a Drawing Template on page 8-5 and
Linking Notes to Document Properties on page 8-6).

To add custom properties:

1
2

Click File, Properties.

To add properties to thefile, click the Custom tab.

To add properties to the active configuration, click the Configuration specific tab.
Enter aName for the property, or choose one from the list.

NOTE: If you plan to use the custom properties as columns in the bill of
materials, do not use property namesthat contain spaces. See Custom
properties in a bill of materials on page 9-32.

Select the Type of value (text, number, etc.) the custom property will use.

Enter aValue for the custom property that is compatible with the selection in the Type
box.

Click Add. The Properties box displays the name, value and type of the custom
properties.

To modify custom properties:

1
2
3

In the Name box, click the property that you want to change.
Edit the Type or Value as needed.
Click Modify.

To delete custom properties:

In the Properties box, click the property that you want to delete, then click Delete.
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Displaying Annotations in Parts
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You can add annotations to your model to further clarify the information the part
document provides. You can add much of the necessary detailing of your modelsin the
part document itself. This includes dimensions, notes, symbols, etc. Then you can import
the dimensions and annotations from the model into a drawing.

For more information about dimensions and annotations, see Chapter 9, “Detailing.”

You can control the display of annotations in the part window using right-mouse menu
selections on thannotations folder I in the FeatureManager design tree.

To select the types of annotations to display:

1 In the FeatureManager design tree, right-mouse gliglotations I and select
Details. TheAnnotation Properties dialog box appears.

2 UnderDisplay filter, select the annotation types to displagtes, Datums, etc.), or
click Display All Types to show all types of annotations available for the part.

3 Change the values in thext Scale boxes to modify the scale of the text used in the
annotation.

4 Select from the following options:

* Always display text at the same size. When checked, annotations and dimensions
are displayed at the same size regardless of zoom.

« Display items only in the view in which they are created. When checked, any
annotation is only displayed when the part isin the same view orientation as when
the annotation was inserted. Rotating the part or selecting a different view
orientation removes the annotation from the display.

« Display Annotations. When checked, all annotation types that are selected in the
display filter are displayed.

5 Click OK to accept your changes; click Cancel to exit the dialog without saving the
changes.

To toggle the display of all annotations:

Right-mouse click Annotations and select Display Annotations. All annotation types
that are selected in the Annotation Properties dialog are displayed. This has the same
effect as checking the Display Annotations box in the Annotation Properties dialog box.

To toggle the display of feature dimensions:

Right-mouse click Annotations and select Show Feature Dimensions. Thishasthe same
effect as checking the Feature Dimensions box in the Display filter of the Annotation
Properties dialog box.



To toggle the display of reference dimensions:

Right-mouse click Annotations and select Show Reference Dimensions. Thishasthe
same effect as checking the Reference Dimensions box in the Display filter of the
Annotation Properties dialog box.

Section View of a Model

You can display aview of the model cut through the part or assembly. You can use any
combination of standard planes, reference planes, and planar model faces as section
planes.

You may find it useful to view both the section view and the complete view of the model
at the same time by splitting your screen into two windows. (Drag the split controls on the
bottom or right side of the window frame.)

To display a section view of the model:
1 Click View, Display, Section View, or click on the View toolbar.

2 Click on one or more planes in the FeatureManager design tree, or click one or more
planar faces on the model.

Alternatively, you can pre-select planes or planar faces before clicking View, Display,
Section View. If nothing is selected, Planel is used by default. To pre-select multiple
planes or faces, hold the Ctrl key as you select.

The selected planes and faces are listed in the Section Plane(s)/Face(s) box.

3 Click aplaneor facein the Section Plane(s)/Face(s) box, then enter an offset value
(or use the spinbox arrows to change the value) in the Section Position box to move
the section plane to the desired position for the cut.

4 Click Flip the Side to View to reverse the viewing direction of the section cut.
Select aPreview/Display mode:

» When Preview is checked, the section view is updated whenever any item in the
dialog box is changed. If you need to adjust more than one setting, especially with a
large part or assembly, this option may not be efficient.

« When Preview is not checked, click the Display button to update the section view.
You can make multiple changes to the settings, then click Display again to update
the view with all the changes at once.

6 Click OK.
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To use the viewing plane to cut a section view:

Instead of model faces and planes, you can use aviewing plane to cut the section view.
The viewing plane isaninvisible plane that is parallel to the screen, and normal to your
line of sight. Theinitial position for this planeis the center of the part body bounding box.
Asyou rotate the part, the angle of the viewing plane relative to the part body changes,
cutting the part at a different angle.

To use the viewing plane to make a section cut, click Use Viewing Plane in the Section
View dialog box.

You can offset the Section Position of the viewing plane. The Flip the Side to View
option is not available when you use the viewing plane.

To change the section view:
Click View, Modify, Section View and change the settingsin the Edit Section View dialog
box and/or select a different plane.

To return to a normal view of the model:

Click View, Display, Section View to remove the checkmark beside the optionin the
menu, or click 2] again.
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Mass Properties and Section Properties

You can display the density, mass, volume, surface area, center of mass, inertia tensor, and
principal axes of inertia of a part or assembly model.

To display mass properties:
1 Click Tools, Mass Properties.

To display the mass properties of an assembly =)
component, select the component first.

If no assembly component is selected, the mass
properties for the entire assembly are cal culated. \z

Theresultsare displayed in the Mass Properties dialog
box, and the principal axes and center of mass are
displayed graphically on the model.

2 You can evaluate a different component without closing
the Mass Properties dialog box. Select the component,
then click Recalculate.

3 Click Options if you want to display the results using different units than the units
specified for the active document.

In the Measurement Options dialog box, select one of these systems of units:

* View measurement settings. Thisis atemporary system of units. Changing the
units here does not affect the units specified for the document, or the system default
units (for new documents). You can specify the Length unit, Angular unit, and
other options as needed (decimal places, display of fractions, etc.).

« View global settings. Displays the units specified for the active document.
e View system defaults. Displays the system default units for new documents.

You can view the settings for the active document and the system defaults, but you
cannot change them here. (To change them, click Tools, Options, Grid/Units.)

Click OK, then click Recalculate to display the resultsin the selected units.

4 If you defined a coordinate system, you can display the results based on that system,
instead of using the document’s default coordinate system. Select the name from the
Output coordinate system list, then clickRecalculate to update the results.

SeeCreating a Coordinate System on page 3-8or information about creating a user-
defined coordinate system.

5 Click Print if you want to print the results directly from this dialog box.

6 Click Copy if you want to copy the information to the clipboard, then paste it into
another document.

7 Click Close to close the dialog box.
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Section Properties

You can display certain mass properties for a planar face, sketch, or section facein a
drawing view. The properties reported depend on the entity selected.

To display section properties:

1 Select aplanar model facein any document, or the crosshatch section face in a section
view in adrawing, or select a sketch (either click the sketch in the FeatureM anager
design tree, or right-click afeature, and select Edit Sketch).

NOTE: Section properties of sketches can only be calculated for closed
profiles.

2 Click Tools, Section Properties. The results are displayed in the Section Properties
dialog box, and the principal axes and center of mass are displayed graphically on the
model.

The options and controlsin the Section Properties dialog box are the same as those
found in the Mass Properties dialog box. See the previous section for information
about using them.
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Part Color and Lighting

You can change the color of a part and the properties that define the way the material
reactsto light. This section describes changing the color of thewhole part; for information
about changing the color of an individual feature, see Feature Properties on page 5-2.

To change the color of a part:
1 Click Tools, Options, and select the Color tab.
2 Under System, select Shading, then click the Edit button.

3 Choose a color from the palette, or click Define Custom Colors to specify a custom
color.

4 Click OK to close the Color dialog.

Make sure that Apply To is set to Active Document, then click OK to close the
Options dialog.

To change the way a part reacts to light:
1 Click Tools, Options, and select the Color tab.
2 Under System, select Shading, then click the Advanced button.

3 Usethe dlider controls to change the display properties.
« Ambient. Light reflected and scattered by other objects
» Diffuse. Light scattered equally in all directions on the surface
e Specularity. Ability of asurface to exhibit highlights
¢ Shininess. A glossy, reflective surface or a dull, matte surface
» Transparency. Ability to pass light through the surface
« Emission. Ability to project light from the surface

4 Click OK when done.

Light Source Types

You can adjust the direction, intensity, and color of light in the shaded view of a model.
There are three types of light source:

O Ambient Light. Light that illuminates the part evenly from al directions. For example,
thelight in aroom with white walls has a high degree of ambient light because the light
reflects off the walls and other objects; a spot-lighted area has little ambient light
because the light is focused in a narrow beam.

Q Directional Light. Light that comes from a source that isinfinitely far away from the
surface. Thisisacolumnated light source consisting of paralel rays arriving from a
singledirection. (The sunisareal-world example of directional light.) The direction of
the light source is apparent to the viewer.
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Q Spot Light. A restricted, focused, point-source light that emits a cone-shaped beam
that is brightest at its center.

To adjust the lighting in a shaded view:
1 Click View, Lighting.

The Light Sources dialog box appears, with atab for each light source. By defaullt,
thereisan Ambient Light source and one Directional Light source.

Light Sources

Ambiantl Directional Light 1 Spot Light 1 I

Gl Pl —mm
| Diffuse
JZ e Specular T
z Poronn e e e SE1a8 aautl
e B8 e Egponen —
~Spot Direction——————————————————— Attenuation ﬂl
—_— .
A1 ™ Disable

TR S B: [0 [0 I

Sk C: [0 [1e0 ::Ilgutoff

AddDiection | Addspet | ok | caneal | sel | Hee |

2 Onthetab for each light source, select the color, direction, intensity, and other
characteristics of the light source, as described below. Experiment until you get the
results that you want.

3 Choose from these options as needed:

Edit Color. Defines the color of the light striking the model surface. Select a color
from the palette or click Define Custom Color to select a custom color.

Use as default. Preservesthe Direction, Ambient, Diffuse, and Specular values as
the settings for the default Ambient and Directional Light in new models. (Not
availablefor Spot Light.)

Delete. Removes the current light source page from the dialog box. (Not available
for Ambient.)

Disable. Turns off the light source defined on the current page. To turn the light
source back on, deselect this checkbox.

4 To add more light sources, click the Add Direction or Add Spot buttons at the bottom
of the dialog box. You may use a maximum of eight light sourcesin addition to the
ambient light source. For each new light source, click the tab and specify the
characteristics of that light source.

5 Click OK to save the changes; click Cancel to end the session without saving the
changes.
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Light Source Characteristics

Thelight source characteristics vary depending on the type of light source. Move the
dlider to the right to increase the effect of each light source characteristic.

Ambient Light Characteristics

Ambient. Light that has been scattered by other objects in the environment.

Directional Light Characteristics

Position. Adjust the sliders to specify the position of the directional light source
relative to the center of the scene.

Ambient. Light that has been scattered by other objects in the environment.
Diffuse. Light that comes from one direction, but once it strikes the surface the light
scatters equally in al directions so it appears equally bright no matter where the
observing eye islocated.

Specular. Light that comes from one direction and bounces off the surface.
Specularity indicates the ability of a surface to exhibit highlights. A matte surface
has no specularity; a glossy surface has high specularity.

Spot Light Characteristics

These additional characteristics are unique to the Spot Light:

Spot Position. Specifiesthe position from which thelight arrives. Adjust the sliders
to specify the position of the spot light relative to the center of the scene.

Spot Direction. Specifieswhere thelight is pointing in the scene. Adjust the sliders
to specify where the spot light strikes the scene. Think of these controlsin the same
termsasaspotlight in atheater. The position of the light is usually above and behind
the audience; the direction the light points is toward a specific part of the stage.
Exponent. The property that resultsin a more or less concentrated beam of light. A
higher spot exponent results in a more focused light source. Move the dlider to the
right to increase the light concentration.

Attenuation. The property that decreases the intensity of light as the distance from
the light source increases. The three boxes (a, b, and c) hold values that are used in
an equation to arrive at an attenuation factor.

1
a+b.d+c.d?

Distance. The distance from the light source to the surface of the model. Use the
spinbox arrows to modify the distance. (This valueis represented by d in the
attenuation factor eguation.)

Cutoff. The property that describes the spread of the beam, restricting the shape of
the light cone. The maximum value is 180; reduce the value to reduce the spread of
the light cone.

attenuation factor =
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Picture

You can display a TIFF image (.tif) as a background in a part or assembly document.

To insert a TIFF image into a document:
1 With apart or assembly document open, click Insert, Picture.

2 Browseto the tif file you want to display, and click Open. You can only have one
TIFF image in adocument.

Q Totogglethe display of the TIFF image, click View, Display, Picture. When the
Picture option is checked, the image is displayed; when the Picture option is not
checked, the image is hidden.

Q To delete a TIFF image from a document, click View, Modify, Picture, Delete.

Q To replace one TIFF image with another, click View, Modify, Picture, Replace.
Browse to the new .tif file you want to display, and click Open.

Curvature

You can display the model with the surfaces rendered in different colors according to their
local radius of curvature. Curvature is defined as the reciprocal of the radius (U/radius), in
current model units. By default, the greatest curvature value displayed is 1.000, and the
smallest value is 0.001.

Astheradius of curvature decreases, the curvature value increases, and the corresponding
color changes from black (0.001), through blue, green, and red (1.000). You specify the
color gradations associated with the curvature values on the Color tab of the Options
dialog box.

Asthe radius of curvature increases, the curvature value decreases. A planar surface has a
curvature value of zero (/o).
To render curved surfaces in colors:

Click View, Display, Curvature. The curvature of the model is displayed in color aslong
as the menu item remains checked. When you point to amodel surface, the curvature
value and the radius of curvature are shown beside the cursor.

To remove the color, click View, Display, Curvature again.

To render an individual model face in colors:

Right-mouse click the model face and select Face Curvature. The curvature of the
selected faceis displayed in color as long as the menu item remains checked. When you
point to amodel surface, the curvature value and the radius of curvature are shown beside
the cursor.

To remove the color, right-mouse click the model face and click Face Curvature again.
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To set values for the color scale for displaying curvature:
1 Click Tools, Options, and select the Color tab.
2 Click the Curvature button.

3 Select the curvature value edit boxes that you want to change and enter new val ues.
You can modify the values at five intervals on the color scale; values are interpolated
for theintermediate colorsin the range. The following table shows the curvature values

for some common radius values.

Radius Curvature Radius Curvature
0.125 8 10 0.1
0.25 4 20 0.05
0.5 2 25 0.04
0.75 1.333 30 0.033
1 1 40 0.025
15 0.667 50 0.02
2 0.5 75 0.013
25 04 100 0.01
3 0.333 125 0.008
0.25 200 0.005
5 0.2 250 0.004
7.5 0.133 500 0.002

4 Click the Apply button to see how the color scale changes in response to the new

values.

5 Click OK to save the new settings.

Sending Part Documents

You can send a part document to another system using electronic mail. This function uses
the electronic mail application installed on your system.

To mail a part document to another computer:
1 With apart document open, click File, Send To.

2 Enter your mail password, the mailing address of the recipient, and any other
information requested by your mail application.

The open document is attached to the mail message.
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6

Working with Assemblies

You can build complex assemblies consisting of many parts and sub-assemblies.

This chapter describes the basics of creating an assembly from parts you have already
built, and general information about working with assemblies of any kind. The following
topics are discussed:

a

a
a
a
a
a
a
a
a

Design methods

Creating an assembly

Assembly mating

Exploding an assembly view

Simplifying large assemblies

Using assembly configurations

Using advanced component sel ection methods
Customizing the appearance of an assembly

Mailing an assembly file
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Design Methods

You can create an assembly using bottom-up design, top-down design, or a combination
of both methods. This chapter explains the bottom-up method. For information about the
top-down method, see Chapter 7, “Working with Parts within an Assembly.”.

Bottom-Up Design

Bottom-up design is the traditional method. In

bottom-up design, you create parts, insert them

into an assembly, and mate them as required byt- Create parts
your design. Bottom-up design is the preferred

technique when you are using previously r B
constructed, off-the-shelf parts. 2. Create assemb'y: :
An advantage of bottom-up design is that because L
components are designed independently, their r — 1
relationships and regeneration behavior are 3. Insert and mate | |
simpler than in top-down design. Working parts | v | 'ﬂ |
bottom-up allows you to focus on the individual L b ——=—= 41

parts, and it is a good method to use if you do not
need to create references between parts.

Top-down Design

6-2

Top-down design is different because you start
your work in the assembly. You can use the -
geometry of one component to help define othe{ Create assembly |
components, or to create cut or hole features that
are added only after the components are |
assembled. Or you can start with a layout sketch, |5
define fix_ed component Iocatiqns, planes, etc., , ~ ..o parts in |
then design the parts referencing these place |
definitions. %
=
|
|

For example, you can insert a part in an

assembly, then build a fixture based on this par: Create (or insert)
Working top-down, creating the fixtura other parts
context, allows you to reference model geometry,

so you can control the dimensions of the fixture

by creating geometric relations to the original

part. That way, if you change a dimension of the

part, the fixture automatically is updated

L — — JL & a4




Understanding Assemblies

When a part or assembly isinserted into an assembly, it is referred to as a component. An
assembly can be a sub-assembly of another assembly. Components are linked to the
assembly file. Assembly files have the .sldasm extension.

The Assembly Window

Thisisatypical assembly window.
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The FeatureManager design tree displays the names of the:
¢ Assembly, sub-assemblies and parts
¢ Mategroups and mating relations

Assembly planes, origin, and annotations

Assembly features (cuts or holes), and component patterns

e Part features built in the context of the assembly
Thefirst item in the FeatureManager design tree is the name of the assembly. You can

expand or collapse each sub-assembly or component to view its detail by clicking the
beside the component or sub-assembly name.

To collapse all theitemsin the tree, right-mouse click the assembly icon at the top of the
tree, and select Collapse Items.
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You can use the same part multiple times within an assembly. Each component or sub-
assembly has the suffix <n>. For each occurrence of the component in the assembly, the
number n isincremented.

In the FeatureM anager design tree, a part or sub-assembly name may have a prefix, that
provides information about the state of its relationships to other components. The prefixes
are:

(=) underdefined
(+) overdefined
(fH fixed

(?) not solved

The absence of a prefix indicates that the component’s position is fully defined.

The Assembly Toolbar

The Assembly toolbar gives you quick access to these frequently used assembly tools.

41| Move Component

Rotate Component Around Centerpoint
Rotate Component Around Axis

Mate

Edit Part

Hide/Show Component

FEEEERE

Change Suppression State

For information about moving and rotating components in an assembBpsig@ning
Components in an Assembly on page 6-15.

For information about mating components, &esembly Mating on page 6-17.

For information about editing a part in an assemblyEsiééng Parts in the Assembly
Context on page 7-5.

For information about hiding and showing components, or changing the suppression state,
seeSimplifying Large Assemblies on page 6-30.

6-4



The FeatureManager Design Tree in an Assembly

There are times when you want to focus on the structure or hierarchy of the design rather
than the details of the sketches and features. You can view an assembly’s hierarchy in the
FeatureManager design tree.

You may want to focus on the design of the assembly without all of the features of the
components. By changing the FeatureManager design tree’s display mode, you can view
the assembly reference planes, components, sub-assemblies, assembly features, and
mating relationships. The image of the assembly, including all its components (other than
any suppressed or hidden ones), still appears in the SolidWorks window.

Each of these ways of viewing the assembly affects only the level of detail displayed in
the FeatureManager design tree. The assembly itself is not affected.

To display the hierarchy or feature detail of an assembly:

Q To display the hierarchy, right-mouse click the assembly name in the FeatureManager
design tree, and selegthow Hierarchy Only.

The FeatureManager design tree displays only the parts and sub-assemblies, but no
lower level detalil.

Q To display the detail again, repeat the procedure, selesttiong Feature Detail. To
display the detail for a single component, double-click the component in the
FeatureManager design tree.

To view an assembly by dependencies or by features:

O To display the dependencies, right-mouse click the assembly name in the
FeatureManager design tree, and seleat Dependencies, or click View,
FeatureManager Tree, By Dependencies.

Dependent items (instead of features) are listed under each component. Dependent
items include mates and component patterns.

Q To display the features again, right-mouse click the assembly name in the
FeatureManager design tree, and selest Features, or click View,
FeatureManager Tree, By Features.

SolidWorks 98Plus User’s Guide 6-5



Chapter 6 Working with Assemblies

Creating an Assembly

An assembly can consist of partsyou have previously designed aswell as components that
you create within the assembly. This section describes how to add, replace, copy, delete,
verify, and save components in an assembly.

Adding Components to an Assembly

When you place a component in an assembly, the part file is linked to the assembly file.
The component appears in the assembly; however, the data for the component remainsin
the source part file. Any changes you make to the part file will update the assembly.

There are several waysto add components to a new or existing assembly.

To add components by using the menu:
1 With an assembly open, click Insert, Component, From File. The Open dialog box
appears.

2 Browseto the directory that contains the part or sub-assembly document that you want
to insert into the assembly, and select the document. (You can also double-click the
document to select it and close the dialog box in one step.)

To see the selected component before you insert it, click Preview.

To select which configuration of the document to use, click Configure. For
information about creating configurations, see Working with Part Configurations on
page 5-15, and Using Assembly Configurations on page 6-35.

3 Click Open. If you clicked Configure, select a configuration from the list and click
OK.

4 Click the cursor in the area of the assembly window where you want to place the
component.

To add components by dragging and dropping from an open document window:

1 Open an assembly document, and open the component document (either a part or a
sub-assembly) that you want to insert into the assembly.

2 Click Window, Tile Horizontally or Tile Vertically.

3 Drag theicon from the top of the FeatureManager design tree areain the component
window, and drop it in the assembly window.

If you are adding a part (not a sub-assembly), you can aso drag the part from the
graphics area. Depending on the entity that you use to drag the part, you can create
some mating relati onships automatically when you drop the part. See Automatic
Mating on page 6-21.

6-6



If the component has multiple configurations, you can select which configuration to
insert.

¢ Toinsert the configuration that is currently active, drag and drop the icon from the
top of the FeatureManager design tree.

» Toinsert aconfiguration that is not currently active, click the Configuration
Manager tab, then drag and drop the name of the desired configuration.

To add components by dragging and dropping from Windows Explorer:
1 Open an assembly.

2 OpenWindows Explorer. Browse to the directory that contains the desired component
(either a part or a sub-assembly document).

3 Drag the document icon from the Explorer window, and drop it in the assembly
window.

If the component has multiple configurations, the Select a configuration dialog box
appears. Select the configuration you want to insert, and click OK.

To add a component from a hyperlink in Internet Explorer:

1 InlInternet Explorer (version 4.0 or higher), navigate to alocation that contains
hyperlinks to SolidWorks part files.

For example, on the SolidWorks website, in the Support section, navigate to the Solid
Modeling Library page. You may also be able to obtain SolidWorks parts from certain
third-party vendors.

2 Drag ahyperlink from the Internet Explorer window, and drop it in the assembly
window. The Save As dialog box appears.

3 Navigate to the directory where you want to save the part, enter a new name if desired,
and click Save.

The part document is saved locally. If the part has multiple configurations, the Select a
configuration dialog box appears. Select the configuration you want to insert, and
click OK. The part is added to the assembly.

To add another component instance by dragging and dropping:

1 With an assembly open, press the Ctrl key, then click a component in the
FeatureM anager design tree.

2 Drag the component into the graphics area, then rel ease the mouse button.

A copy of the component is added to the assembly, and the instance number suffix is
incremented.
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Adding Patterns of Components

You can add a pattern of componentsin an assembly based on afeature pattern of an
existing component. You can also define a pattern for placing componentsin an assembly
in much the same way as you define a feature pattern in a part. Component patterns are
time-dependent; they depend on an existing mating relation. See Time-Dependent
Features on page 7-10 and Adding a Component Pattern on page 7-12 for more
information.

Inferencing to the Assembly Origin

When you insert acomponent by dragging it from an open part window, or by
clicking Insert, Component, From File, you can inference the assembly [}S 2
origin. Look for the cursor shown here.
When you inference the assembly origin:

* the component is fixed (f)

« the component origin is coincident with the assembly origin

* the planes of the component and the assembly are aligned

You can also drag a part from an open part window and drop it in the FeatureM anager
design tree to inference the origin.

Deleting a Component from an Assembly

6-8

To delete a component from an assembly:

1 Click the component in the graphics area or in the FeatureM anager design tree.

2 Pressthe Delete key, or click Edit, Delete.

3 Click Yes to confirm the deletion. The component and al its dependent items (mates,

component patterns, explode steps, etc.) are removed.



Managing the Part Files of an Assembly

Saving an Assembly and Its Parts

Under the File menu, there are several ways to save an assembly document. Whichever
method you use, the current locations of all referenced files (parts and sub-assemblies) are
saved with the assembly document.

a

a

Save. When you Save an assembly, you save the assembly document, and any
referenced part or sub-assembly documents that have changed.

Save As. When you use Save As, you save a copy of the assembly document with a
new name or path. You can create a new directory |2 in the Save As dialog box if
needed. After you use Save As, you are working in the new assembly document. The
original assembly document is closed without saving.

Save as Copy. Click the Save As Copy checkbox in the Save As dialog box to save a
copy of the assembly document, with a new name or path, without replacing the active
document. You continue to work in the original assembly document.

With both Save As and Save as Copy, if any of the components or sub-assemblies
have changed since the last Save operation, you are notified that they need to be saved
also. If you agree to save them, they are saved in their original referenced locations.
See Editing Referenced File Locations on page 6-12 for information about saving
referenced filesin new locations.

Verifying Which Part Files Are Used in an Assembly

You can check which part and sub-assembly files an assembly uses. Thisis useful if you
have several versions of apart file.

Tolist the part files that are used in an assembly, click File, Find References. The Search
Results dialog box displays alist of the parts used in the assembly, including the full path
names.

Backing Up an Assembly

You can copy al part and sub-assembly files used in an assembly to anew directory. This
is an easy way to back up the assembly and all the referenced files.

To back up an assembly:

1

2
3
4

Click File, Find References.
In the Search Results dialog box, click Copy Files.
In the Choose Directory dialog box, browse to the destination directory.

If you want the files to be stored with same directory structure (in subdirectories under
the selected directory), click Preserve directory structure.
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5 Click OK. The assembly file and all the referenced files are copied to the new
directory. This operation does not change the open assembly or any of its components;
it simply makes a copy of all the files to the selected directory. The active assembly
continues to reference thefiles in their original locations.

The following table lists the effects of saving an assembly in various ways. For this

example, assume that these are the active documents:

assembly document
referenced part documents

c:\test\Assem1

c:\test\PartA

c:\test\PartB (changed since the last save)

Active assembly | Referenced File

Saved files after saving Locations

c\test\Asseml | c:\test\Asseml c:\test\PartA
Save c:\test\PartB c:\test\PartB
Save As c\final\Assem2 | c\final\Assem2 | c:\test\PartA
c:\final\Assem?2 c:\test\PartB c:\test\PartB
Save As Copy c\final\Assem2 | c:\test\Asseml c:\test\PartA
c:\final\Assem?2 c:\test\PartB c:\test\PartB
Find References c\final\Asseml | c:\test\Asseml c:\test\PartA
then Copy Files to c:\final\PartA c:\test\PartB
c:\final c:\final\PartB

Replacing a Component in an Assembly

6-10

An assembly and its components may go through many revisions during the course of a
design cycle. Managing the referenced files becomes very important when the referenced
documents change.

Thisisespecialy truein amulti-user environment. Several users can work on the
individual parts and sub-assemblies. Then all the components are brought together and
managed in the top-level assembly. As components are added and modified, the
references in the top-level assembly need to be updated so that the latest revisions are
used.

You could delete the out-of-date components, then insert the new versions. However,
deleting a component also deletes its mates, and breaks its external references for in-
context features. To restore the assembly to its previous condition, you have to add the
mates again, and fix any failed in-context features.

A safer, more efficient way to update the assembly is to replace the components as
needed. Depending on the differences between the original part and the replacement part,
the mates and in-context features may not be affected at all.



There are several waysto replace assembly components.

O Use Reload/Replace. Thisisan easy way to replace all instances of asingle
component, either with an updated version of the same file, or with anew file.

O Edit the component properties. In addition to replacing a component, editing the
component properties allows you to specify a different name for identifying the
component in the FeatureManager design tree. This affects only the selected instance.

O Open the assembly with new referenced file locations. Thisis an efficient way to
replace several components at once, especially in these situations:
» When multiple replacement parts are stored together, in a different directory
* When the files have a common text string in their names that you can search and
replace (revision names, for example)

O Save the assembly with new referenced file locations. Use this method to save the
assembly and its components in a new location, and update the referenced file
locations at the same time.

Thisisdifferent from Save as Copy (see page 6-9). After this operation, the assembly
references the files in the new locations you specify (not the files it referenced when
you opened it). Thisis especially useful when you create in-context features; you can
save and reference a copy of the part that includes the in-context features, and leave the
original part file unchanged for future use.

To reload or replace an assembly component:
1 Right-mouse click the component you want to reload or replace, and select Reload.

2 Click Open as read-only if you only need read access, while another user needs write
access to the part.

3 Select either Reload or Replace.

* Reload refreshes shared documents. If you open a part file for read-only access and
use that part while another user is making changes to the same part, you can rel oad
the part to get the updated version.

* Replace lets you replace each open reference to the current file with areferenceto
the new fileinstead. Use the Browse button to find the new file.

4 Click OK to accept the change, or click Cancel.

To replace a single instance of a component by editing its properties:

1 Inthe FeatureManager design tree or the graphics area, right-click the part you want to
replace, and select Component Properties.

2 Enter aComponent Name if you want the FeatureManager design treeto list the
component by a name that is different from the name of the part file.
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If the Component Name box is grayed out, click Tools, Options, External
References, and deselect Update component names when documents are
replaced.

* When checked (the default), the component namein the FeatureM anager design tree
isthe name of the part file. If you replace a component, the name in the tree updates
to use the name of the new part file.

» When unchecked, you can specify the component name to be used in the
FeatureManager design tree. If you replace a component, the name in the tree does
not change.

If your naming convention includes information about the revision, date, etc., this
allows you to use a generic name (housing), instead of the part file name
(housing_revA3).

The Component Name isused in the FeatureManager design tree only; the
component’s file name does not change. Component names may not include the
forward slash (/) or at (@) characters.

3 To locate the replacement file, cliskowse. Navigate to the new file. If desired, click
thePreview checkbox to view the part in tiReeview window.

4 Click Open. TheModel Document Path displays the selected file name.
5 Click OK to replace the file.

Editing Referenced File Locations

When you need to replace all the instances of several components, editing the referenced
file locations is an efficient method. You can change the references so that the assembly
document looks in a different directory to locate the part files. You can also search and
replace text strings contained in the file names (for example, a suffix that indicates the
revision number).

For the following examples, assume that the assembly document currently references
these parts:

c:\in_progress\partA_revl

c:\in_progress\partB_rev1l

You want to update the assembly to reference these parts:
c:\completed\partA_rev2
c:\completed\partB_rev2

To open an assembly with new references:

This operation changes the referenced file locatisry®u open the assembly. Instead
of using the referenced file locations that were saved with the assembly, you specify
new references now.

1 Click File, Open, select the assembly, and click tkeferences button.

TheEdit Referenced File Locations dialog box lists th&€urrent pathname (and the
sameNew pathname) for the components.
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Click the referenced file that you want to change, or Ctrl-click multiplefiles, or click
Select All.

To change the directory where the files are found, click Browse, then locate the new
directory (completed, in this example). When you click OK in the Choose Directory
dialog box, the New pathname is updated for the selected files.

To change the file names, click Replace. In the Find what and Replace with boxes,
enter the text strings to find and replace (rev1 and rev2, in this example).

To find occurrences of the string one by one, click Find Next, then Replace where
needed. Otherwise, click Replace All.

Click OK. If any of thefiles does not exist in the new directory, ared exclamation mark
indicates which files were not found, and you can try again.

Click Open. The assembly opens, using the updated reference locations.

NOTE: You do not have to update the path and the name at the same time.

Save the assembly. Thisis necessary to save the new reference locationsin the
assembly document.

To save an assembly with new references:

This method saves the assembly and its partsin anew location, and updates the referenced
file locations at the same time. After this operation, you are working in the newly saved
assembly document, with the new references. The original assembly document is closed
without saving.

1

Click File, Save As, specify the directory and filename for saving the assembly
document, then click the References button.

Select the referenced files that you want to save with new names or paths. To change
the path for all the entries on the list, click Select All.

To edit the path of the selected files, click Browse, then navigate to the target directory
(completed, in the example).

To edit the file names of the selected files, click Replace, enter the text strings to find
and replace (rev1l to rev2 in this example), and replace as needed.

NOTE: You can also click-pause-click the filein the New pathname list,
then type the path to an existing directory, and the new name.

Click OK. If the specified files already exist, you can choose to replace them; if the
files do not exist, the assembly and the parts are saved with the new paths and names.

You are now working in the newly saved assembly, which references the newly
specified file locations.

When an assembly has in-context features, there are some special considerations for
saving referenced file locations. See Saving Assemblies with In-context Features on

page 7-5.
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Preserving Mates with Component Replacement

If the original part and the replacement part are similar, mates used in the original part are
applied to the replacement part wherever possible. Preservation of the mates depends on
the entities used in the mates being the same. (See Assembly Mating on page 6-17 for
more information about mates.)

If you replace one part with another part created by deriving or
copying, the entities used in the mates are likely to match
(depending on the differences between the parts), and the mates
will solve as expected.

In this example, the replacement part is an edited copy of the
original part. The assembly is able to maintain the concentric
mate between the cylindrical faces, and the distance mate
between the flat faces.

If the entities used in the mates are not the same, or do not exist,
in the replacement part, the mate will have an error. You can
either delete the failed mate, or edit the mate to use a different
entity.

You can rename the corresponding edges and/or faceson a
replacement part to match the edge/face names on the original
part to ensure that the mates are preserved.

To name the entities used in a mate:

1 Click Tools, Options, External References, and click Automatically generate
names for referenced geometry. You should enable this option before you add mates
if you intend to perform component replacement using the same surface identifiers.

» When checked, you automatically create surface identifiers (Facel, Edge2) in each
part when you add a mate; therefore, you need write access to the parts, so that the
identifiers can be saved in the part documents.

* When unchecked (the default), you can mate to parts for which you have read-only
access because you use the internal face IDs of the parts. If you do not plan to
replace components, leave this option off, especially in a multi-user environment.

2 If you need to replace componentsin an assembly whose mates were added when the
option was not checked, you can still rename the entities individualy. In the original
part document, right-click the entity used in the mate, and select Face Properties (or
Edge Properties).

Under Entity Information, enter anew Name, and click OK.

In the replacement part document, right-click the corresponding edge or face, and edit
the entity properties, using the same Name. Now when you replace the component, the
mate can be preserved.

If the replacement component is derived from the original one, you only need to enter
names for the entities that differ between the two parts.



Positioning Components in an Assembly

Once acomponent is placed in an assembly, you can moveit, rotate it, or fix itslocation.
Thisisuseful for rough placement of the components in the assembly. You can then
position the components precisely using mating relationships.

As you add mating relationships, you can move the components within the unconstrained
degrees of freedom, visualizing the mechanism’s behavior.

Fixing the Position of a Component

When working with an assembly, you may want to fix the position of a component so that
it cannot move with respect to the assembly origin. By default, the first part in an
assembly is fixed; however, you can unfix it at any time.

It is recommended that at least one assembly component is either fixed, or mated to the
assembly planes or origin. This gives a frame of reference for all other mates, and may
prevent unexpected movement of components when mates are added.

To fix a component:

In the FeatureManager design tree, right-mouse click the component (part or sub-
assembly) icon, and selggk.

In the FeatureManager design tree, the pi@fiappears next to the name of the fixed
component.
To float (unfix) a component:

In the FeatureManager design tree, right-mouse click the component (part or sub-
assembly) icon, and selggbat.

In the FeatureManager design tree, the prefix changes to reflect the status of the
component before its position was fixed.

Moving a Component

When you move a component, it retains any mating relationships (within its own
mategroup) with other components. You cannot move a component whose position is
fixed or fully defined.

To move a component:
1 Click Move Component on the Assembly toolbar, @ools, Component, Move.

2 Drag a component to move it. You can move one component after another; the tool
remains active until you click it again, or select another tool.
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You can select acomponent to move in the FeatureM anager design tree also. Dragging
the mouse anywhere in the graphics area moves the sel ected component.

NOTE: Clicking Pan on the View toolbar scrolls the view of teatire
assembly.

Rotating a Component

There are two ways you can rotate a component: freely around its centerpoint, or around
an axis. Only components that have not yet been mated can be freely rotated. A mated
component can be rotated around an axis if its mates allow it. When rotating a component
around an axis, all mating relationships within the component’s own mategroup are
maintained.

To rotate a component freely:
1 Click the desired component in the graphics area or the FeatureManager design tree.

2 Click Tools, Component, Rotate or Rotate Component Around Centerpoint on
the Assembly toolbar. You can only use this rotate tool on components that have not
been mated.

3 Drag to rotate the component. You can rotate one component after another; the tool
remains active until you click it again, or select another tool.

NOTE: Clicking Rotate View on the View toolbar rotates the view of the
entire assembly.

To rotate a component around an axis:
1 Click an axis, linear edge, or sketch line around which to rotate the component.
2 Hold theCtrl key and click the component to rotate.
3 Click Rotate Component Around Axis on the Assembly toolbar.
4

Click and drag to rotate the component around the axis. Dragging the mouse left-to-
right rotates about the axis in one direction; right-to-left rotates in the opposite
direction.

Measuring Distances Between Components

You can measure the size of items, and the distance and angle between lines, points,
surfaces and planes in sketches, part or assembly models, or drawingsaS@eéng
Sizes and Distances on page 5-8 for more information.
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Assembly Mating

Mating Relationships

Mating relationships let you precisely position the components with respect to each other
in an assembly. They let you define how the components move/rotate with respect to other
parts. By adding mating relationships successively, you can move the components into the

desired positions.

Mating creates geometric relationships, such as coincident, perpendicular, tangent, and so

on. Each mating relationship is valid for specific combinations of geometry. The
following table shows the mating relationships that are supported between the various
types of geometry.

Plane Cylinder Line Cone Point
Plane coincident
(planar face | gistance
or plane) parallel

perpendicular

angle
Cylinder tangent tangent
(cylindrical concentric
face)
Line coincident coincident | coincident
(linear edge, | parallel tangent parallel
axis, or perpendicular | concentric | perpendicular
sketch line) ) )

distance distance

angle

Cone concentric | concentric concentric
Point coincident coincident | coincident concentric | coincident
(vertex or distance concentric | distance distance
sketchpoint)

Mategroups

When you create a new assembly, an empty mategroup is automatically created. This
mategroup (which appears with a default name of MateGroup1) is shown in the

FeatureManager design tree with a double paperclip icon.

When you create a mating relationship, the mating relationship icon (a single paperclip)
and name appears in the FeatureManager design tree under the MateGroup<n>

mategroup. Each assembly has at least one mategroup. Each mategroup consists of mates

that are solved together.
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For example, if you have two partsin an
assembly, and add a concentric and a
coincident mate between the parts,
MateGroupl will contain mates called
Concentricl (parti, part2) and
Coincidentl (partl, part2).

E@@ t ateGroupl
: s, ConcentricT [brackets 1> Yoke_male<1:)
%, Coincident] [bracket< 1> Yoke_male<13)

Assemblies can have multiple mategroups. Additional mategroups are automatically
added when needed. This occurs when performing certain operations, such as adding a
mate to atime-dependent feature in the assembly. See Time-Dependent Features on page

7-10 for more information.

You can rename mategroups and mates. Click-pause-click on the name in the
FeatureM anager design tree, type the new name, and press Enter.

Creating a Mating Relationship

6-18

To mate components in an assembly:

1 Click Mate on the Assembly toolbar or select
Insert, Mate.

2 Select the desired faces, edges, vertices, or reference
planes on the components. The entities for each
component are listed in the Items Selected box.

To make selection of the desired entity type easier,
use the Selection Filter.

NOTE: For components with drafted or curved
faces, it is sometimes easiest to create
mating relationshi ps between the reference
planes of the components and/or the
assembly.

Assembly Mating

EINE

Creating Mew Mate...

Items Selected

™ Defer Mate

Face <1@hutorl-1>
F. o2

i~ M ate Type:
= Coincident
€ Parallel

£ Tangent

€ Copcentic. ) Perpendicular
=
=]
=
=

" Distange  [10 00mm

€ Angle 30deg

i~ Alignment Condition
© pligned

% Closgst

€ Anlilgned (0 ]—‘ Workbench————
nti-Aligned (O] ’V
Preview

In the Assembly Mating dialog box, you can click the pushpin 8 to keep the dialog
box open. This allows you to apply multiple mates before closing the dial og box.

3 Select the desired Mate Type. (Only the mating types that are valid for the selected
entities are available.) If you select Distance or Angle, you must also specify the

value.
4 Select an Alignment Condition.

* Anti-aligned. The components are on opposite sides of aplane parallel to the

selected faces.

 Aligned. The components are on the same side of aplane parallel to the selected

faces.

 Closest. The components are either aligned or anti-aligned, depending on which

condition can be satisfied with the least movement.



5 IntheWorkbench area of the dialog box, click Preview to see what the assembly will
look like with the mate performed.

6 Click Defer Mate if you want to define several mates, then solve them all at once.
Mates defined while this option is checked are solved when you either close the dialog
box or uncheck the option.

7 If you are satisfied with the mate, click Apply. If you are not satisfied with the mate,
click Undo or click adifferent alignment option and Preview again.

8 Click Apply when you are satisfied with the mate. When you close the Assembly
Mating dialog box, any deferred mates are solved, and the components move into the
specified positions.

Modifying a Mating Relationship
You can change these characteristics of a mating relationship:
e Alignment (aligned or anti-aligned) on mates which imply adirection
< Dimension direction to flip (reverse) the direction in which a distance is measured
¢ Angle between the mated components for angle mates
« Distance between the mated components for distance mates

NOTE: A Distance mate with avalue of zero is moreflexible than a
Coincident mate. In some cases (if the assembly does not explode as
expected, or if other mates do not solve), this may be a better choice.

You can link the value of a Distance or Angle mate to a sketch
dimension.

The examplesin the following table show the
effect of the changing the alignment and
flipping the direction for adistance mate. All the
exampl es use the same face selections.

Selected faces
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Component Flip Dimension
Offset Distance Alignment To Other Side Example
0 aligned off
(coincident) @
20mm aligned off ’
20mm aligned on O
20mm anti-aligned on I
20mm anti-aligned off I

To modify a mating relationship:

1

Right-click the desired mating relationship in the FeatureM anager design tree to select
it. The related geometry in the graphics display is highlighted.

Select Edit Definition from the right mouse menu.
In the Assembly Mating dialog box, change the desired options.

To replace one component with another, click the entity to replacein the Items
Selected box, press the Delete key, then select the new entity.

Click Apply to make the change.

NOTE: To change only the dimension value of adistance or angle mate,
double-click the mate in the FeatureM anager design tree, then
double-click the dimension to edit. Enter the new value, then click
Rebuild [8].




Automatic Mating

For some types of mates, you can create mating relationships automatically. You can
inference the geometry of existing components asyou drag and drop new components into
the assembly.

Geometry-Based Mates

You can automatically create some types of mates by dragging partsinto assemblies using
certain model geometry.

To create mates automatically, based on model geometry:

1 Drag amodel into the graphics area of the assembly window, using one of the
following entities: alinear or circular edge, atemporary axis, avertex, or aplanar or
conical face.

When the cursor is over an entity of another component that is a potential mate partner,
the cursor changes to indicate the mate(s) that will result if the component is dropped
at thislocation. A preview of the part snaps into place.

If the preview indicates that you need to flip the alignment condition, pressthe Tab key
to toggle the alignment (aligned/anti-aligned).

2 Drop the component. The mate(s) are added automatically.
The following types of automatic mates are supported:

mating entities type of mate cursor
linear edge to linear edge coincident I,},
%
planar face to planar face coincident % b
S
vertex to vertex coincident 1}5
@u's;:
axisto axis concentric % ;
. : =)
conical face to axis & 0
axisto conical face '
conical face to conical face
circular edgeto circular edge  coincident (planar faces) and [% &
concentric (conical faces) S =
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Feature-Based Mates

You can also add mates automatically between conical features that have a “peg-in-hole”
relationship. One must be a base or boss, and the other must be a hole or a cut. The
features may be extruded or revolved, and a cross-section of the feature must be a
complete circle.

The features must have a matching set of faces. The conical faces must both be of the
same type (either a cone or a cylinder, you may not use one of each type). There must also
be a planar face adjacent to the conical face.

A Concentric mate is added between the conical faces. The wav
the part is designed, and the feature that you select, determir
entities used for th€oincident mate between the planar faces
For example:

 |If you mate the cylindrical base of a screw to the
cylindrical face of a countersunk hole, the planar face at \
the end of the screw mates to the planar face at the bottom
of the hole.

« |f you mate the conical boss of the screw to the conical face
of the hole, the planar face on the head of the screw mates
to the planar face at the top of the hole.

« |If you create the whole screw as a single revolved base,
then mate it to either face of the hole, the top planar faces
are mated. When the set of faces matches this way, the
coincident mate is applied where the faces meet at the
largest circular edge.

To create mates automatically, based on features:

1 Inthe FeatureManager design tree of a part document, select afeature with a
cylindrical or conical face. Drag the feature name into an assembly graphics %
window. b

When the cursor is over another cylindrical or conical face, it changes to indicate the
mates that will result if the component is dropped at this location.

A preview of the part snapsinto place. If the preview indicates that you need to flip the
alignment condition of the planar faces, press the Tab key to toggle the alignment
(aligned/anti-aligned).

2 Drop the component. Two mates are applied: a Concentric mate between the
cylindrical or conical faces, and a Coincident mate between the planar faces that are
adjacent to the conical faces.



Pattern-Based Mates

In some special cases, you can create as many as three automatic mates at once. Each
component must have a circular pattern of cylindrical holes (or bosses) on a planar face
with acircular edge. Drag the component into the assembly using the circular edge.

A Concentric mate and a Coincident mate are added, consistent with the geometry-based
mates described earlier. Then, if possible, athird Concentric mate is added, between a
pattern instance on the part that you are dragging and one on the part that is already in the
assembly.

Press the Tab key to rotate the part that you are dragging, to align it with the desired
pattern instance.

A
S
S
Y

A

Components to mate Mate circular edges of flanges Use the Tab key to rotate
through pattern instances

Defining a Mate Reference
A mate reference identifies which entity of a part is to be used for automatic mating.

When you insert a part with amate reference by dragging its part icon from the top of the
FeatureM anager design tree, the software can identify potential mate partners for the
specified entity.

Asyou move the cursor in the assembly window, the cursor changes and the preview
snaps into place when a potential mate partner is found.

To define a mate reference:
1 Inapart document, click Tools, Mate Reference.

2 Select an entity to use for automatic mating, and click OK. You can use alinear or
circular edge, an axis, avertex, or planar or conical face.

A part can have only one mate reference.

To select a different entity, right-mouse click the MateReference feature in the
FeatureManager design tree, and select Edit Definition. Click anew entity, and click
OK.
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Deleting a Mating Relationship

You can del ete mating relationships when necessary.

To delete a mating relationship:
1 Click the desired mating relationship in the FeatureManager design tree.
2 Pressthe Delete key, or click Edit, Delete.
3 Click Yes at the prompt to confirm the deletion.

Suppressing a Mating Relationship

You can suppress mating relationships to prevent them from being solved. This allows
you to experiment with different types of mates without over defining the assembly. When
you suppress amate, it is suppressed only in the active configuration of the assembly. See
Using Assembly Configurations on page 6-35 for more information.

To suppress a mating relationship:

1 Right-click the mating relationship in the FeatureM anager design tree, and select
Properties.

2 Click Suppressed, and click OK.
To unsuppress the mate again, repeat the process, and deselect Suppressed.

You can also select one or more mates (hold the Ctrl key to select more than one), and
click Edit, Suppress (or Unsuppress).

Errors in Solving Mates

If changes in a component remove an entity (face, edge, etc.) that isinvolved in a mate,
the mate cannot be solved. The mate is not deleted, however. The mate is suppressed, and
isdisplayed in the FeatureM anager design tree with an error symbol. Suppressed mates
are not considered when the remaining mates are solved.
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Exploding an Assembly View

For manufacturing purposes, it is often useful to separate the components of an assembly
to visually analyze their relationships. Exploding the view of an assembly allows you to
look at it with the components separated.

An exploded view consists of one or more explode steps. An exploded view is stored with
the assembly configuration in which it is created.

Using AutoExplode

The AutoExplode function is useful when you need to create an exploded view of an
assembly that has few components.

To create an exploded view using AutoExplode:
1 Click Insert, Exploded View.
2 Inthe Assembly Explode dialog box, click AutoExplode.
The assembly explodes, and an ExplView feature is added to the active configuration.

NOTE: If the assembly does not explode as expected, try changing
Coincident mates between faces to Distance mates with a value of
zero. AutoExplode can always explode Distance mates, Coincident
mates do not always explode automatically.

Creating an Exploded View

To explode an assembly:
1 Click Insert, Exploded View.
The Assembly Exploder dialog box appears. Examine the Step Editing Tools:

| New - create anew explode step

Previous Step - edit previous explode step
Next Step - edit next explode step

Undo - undo all changes since the last Apply
Delete - delete current explode step

KxEEFE

Apply - apply/update current explode step
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2 Click New [£]]. The Assembly Exploder dialog rrembin Ernioor T
bOX eXpandS. Expliew] »> Creating Mew Step.
Auto Explode oK

The Assembly Exploder dialog box has
automatic focus. Each area of the dialog box is A = [

automatically activated in the correct order epE s dl=[=]0]x=z
needed to create an explode step. You do not slepPaanetes o

need to click in any area of the dialog box to I 7 [ =
activate it unless you want to select and delete I e leates
an incorrect entry.

Components to explode:

& Enfire sub-assembly
) Bomponent mar anly.

3 Click acomponent edge or face that is parallel
to the direction you want to explode.

A preview arrow appears and a description of
what you have selected appears in the Direction
to explode along box.

If the preview arrow is pointing in the wrong
direction, click Reverse direction.

™ Esplode related components together
4 Click the component you want to explode, either
in the FeatureManager design tree or in the
graphics area.
The name of the component appears in the
Components to explode box.

Direction to
explode along
Component
to explode
5 Click Apply [&].

The component explodes from the assembly. Note ‘
the drag handles.

6 Drag the arrow-shaped handle to position the
component as desired.

7 Click Apply to confirm this step.

If you prefer to explode a component a precise
distance, enter the distance in the Distance box,
then click Apply.

8 If you are satisfied with this exploded view, click
OK.

. drag handle

/

v
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If you want to add more explode steps to the
exploded view, click New, repeat Steps 3 through 7,
then click OK to finish the exploded view.

Remember to click Apply after defining each step. -
9 To collapse the assembly, right-click anywhere and -
select Collapse.
Exploding and Collapsing an Exploded View il

To explode and collapse an exploded view:

1 Click the Configuration tab at the bottom of the window. ’@ E{J@_

2 Click the [+| beside the desired configuration, and beside
the ExplView feature to see the Explode Steps.

3 Double-click the ExplView feature. The assembly L1229 Configuration(s)
explodes. =%, Defaul
. . . BT Exphiewd
4 To collapse the exploded view, right-click anywhere and

..... ._rr Explode Stepl

select Collapse. .. Explode Step2

NOTE: To change the name of an exploded view or explode step, click-pause-
click the name, type the new name and pEzser.

Editing an Exploded View

To edit an exploded view (method 1):

1 Inthe Configuration Manager, expand the desired configuration, and expand the
exploded view to see the steps,

Right-click theExplView feature for the desired configuration, and seiict
Definition.

2 Click theExplode Step feature you want to edit, or use thext Step andPrevious
Step buttons to examine and edit each step in turn.

As you select each step, the drag handle appears and the components involved are
highlighted Ehaded view mode) or enclosed in bounding boxesréframe, Hidden
In Gray, or Hidden Lines Removed view mode).

Edit the explode step until the component is positioned as desired.
Click Apply after editing each step.
Repeat for each step as needed, then dlicko finish the view.

To edit an exploded view (method 2):
1 Double-click theExplView feature to explode the view.
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2 Right-click the component you want to reposition in the graphics area, and select
Show Explode Steps.

The drag handle(s) for the explode step(s) on the selected component are displayed.
Drag the component by the green drag handle to the new position.
4 Repeat as needed for each component, then collapse the assembly.

To edit an exploded view (method 3):

For complex assemblies, you may find it easier to edit the explode steps for a component
by selecting the component from the FeatureM anager design tree.

1 Double-click the ExplView feature to explode the view.

2 Switch from the Configuration Manager to the FeatureManager by clicking the
FeatureManager tab at the bottom of the window.

Right-click the component to reposition, and select Show Explode Steps.
4 Proceed as described above.
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Detecting Interference Between Components

In acomplex assembly, it may be difficult to visually determine whether components
interfere with each other. You can determine the interference between components and
visually browse the resulting interference volumes.

To check for interference between components in an assembly:
1 Click Tools, Interference Detection.

2 Select two or more components in the assembly, or click the assembly icon (top level
or sub-assembly) in the FeatureManager design tree.

3 Click Treat coincidence as interference if you want coincident entities (overlapping
faces, edges, or vertices) to be reported as interferences. Otherwise, overlapping
volumes are considered.

4 Click Check.

If there isinterference, the Interference Results box lists the interference occurrences
(one occurrence is reported for each pair of interfering components). When you click
anitemintheligt, the related interference volumeis highlighted in the graphics display
area, and the names of the components involved are listed.

Thevolume of theinterferenceisreported inthe
form of length, width, and height of the
bounding box around the area of interference.
These numbers are displayed on the graphic
display of the components.

5 With the dialog box still open, you can select
other components to check for interference.
Right-click in the graphics area and select Clear
Selections, then select new components for
checking, and click Check.

6 Click OK to dismissthe dialog box. When the dial og box is dismissed, the interference
volumes are dismissed also.

20.00rmrm|

NOTE: If detecting interferenceisimportant in your design work, check for
interference each time you move or rotate a component.
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Simplifying Large Assemblies

Large assemblies can be complex, consisting of hundreds of components. You can
simplify a complex assembly by toggling the visibility of the components, and by
changing the suppression state of components.

There are several reasons to simplify an assembly:

Q Toimprove system performance, and to reduce rebuild times, especially with very
large assemblies.

Q To create simplified views of the assembly that include certain components, and
exclude others.

Q To create design variations of the assembly, with different combinations of
components, and different configurations of the components themselves.

Toggling the Visibility

You can toggle the display of assembly components. Turning off the display of a
component temporarily removes it from view, allowing you to work with underlying
components more easily.

Hiding or showing a component affects only the visibility of the component in the active
assembly configuration. Hidden components have the same accessibility and behaviors as
shown components in the same suppression state (see the next section for information
about suppression states).

Toggling the visibility does not affect the rebuild or evaluation speed. Display
performance improves however.
To toggle the visibility of a component (part or sub-assembly):

1 Inthe FeatureManager design tree or in the graphics area, right-click the component,
and select Component Properties.

To change several components at once, hold the Ctrl key as you select the components,
then right-click and select Component Properties. If you select the components from
the FeatureManager design tree, you must right-click in the graphics area; otherwise,
only the last item you clicked remains selected.

2 Inthe Component Properties dialog box, under Visibility, select Hide Model, and
click OK. The selected item(s) are removed from the display.

To redisplay the component, select the component(s) in the FeatureM anager design
tree, then edit the Component Properties.

Other ways to toggle the visibility:
Q Right-mouse click the component, and select Hide Component or Show Component.

Q UsetheHide/Show Component icon on the Assembly toolbar to toggle the hidden
and shown states of a component.

Q Select the component, and click Edit, Hide Component (or Show Component).
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Suppression States

Depending on the scope of the work you plan to do at any given time, you can specify an
appropriate suppression state for the components. This can reduce the amount of data that
isloaded and evaluated as you work. The assembly displays and rebuilds faster, and you
make more efficient use of your system resources.

There are two suppression states for assembly components: resolved and suppressed.

Resolved

Resolved is the normal state for assembly components. A fully resolved component is
fully loaded in memory, fully functional, and fully accessible. All its model datais
available, so its entities can be selected, referenced, edited, used in mates, etc.

Suppressed

You can use the suppressed state to remove a component temporarily from the assembly,
without deleting it. It is not loaded in memory, and it is no longer afunctional member of
the assembly. You cannot see a suppressed component, or select any of its entities.

You can use this state to create multiple design variations (configurations) within asingle
assembly document. See Using Assembly Configurations on page 6-35 for more
information.

A suppressed component is removed from memory, so rebuild speed and display
performance are improved. Because of the reduced complexity, evaluation of remaining
components occurs faster.

Suppressing components also hel ps assemblies load quickly. However, mates that involve
the suppressed components are suppressed also. As aresult, the positions of components
in the assembly can become under defined. In-context features that reference suppressed
components may also be affected. When you restore a suppressed component to the fully
resolved state, conflicts can occur. Therefore, use the suppressed state carefully when
modeling.

Lightweight Parts

You can load an assembly with its active parts fully resolved or lightweight. When apart is
fully resolved, al its model dataisloaded in memory. When a part is lightweight, only a
subset of its model dataisloaded in memory. The remaining model dataisloaded on an
as-needed basis.

Advantages of Lightweight Parts

You can improve performance of large assemblies significantly by using lightweight
parts. Loading an assembly with lightweight partsisfaster than loading the same assembly
with fully resolved parts.
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Lightweight parts are efficient because the full model datafor the partsisloaded only asit
is needed. Only parts that you select, and parts that are affected by changes that you make
in the current editing session, become fully resolved.

Assemblies with lightweight parts rebuild faster because less datais evaluated. Mateson a
lightweight part are solved, and you can edit existing mates. In-context features that
reference lightweight parts are solved.

To enable lightweight loading of parts:

1 Click Tools, Options, Performance.

2 Under Assemblies, click Automatically load parts lightweight.

NOTE: You can only change this option when no assemblies, or drawings of
assemblies, are open.

When this option is checked, all parts are loaded lightweight when you open an
assembly. Sub-assemblies themselves are not loaded lightweight, but the individual
parts that they contain are lightweight.

When the cursor passes over alightweight part in the graphics area, afeather cursor is
displayed, and the body is surrounded by a bounding box.

Loading Additional Model Data

When an operation requires model datathat is not loaded for alightweight part, the
software fully resolves the part for you, to gain accessto the additional data. This happens
automatically when you do any of the following things:

» Click apart in the graphics area. When you click, the part becomes fully resolved,
and the entity (face, edge, etc.) where you clicked is selected and highlighted.

» Right-mouse click a part or feature, and select Edit Part, Edit Sketch or Edit
Definition. The part becomes fully resolved, and you are in Edit Part mode.

» Rebuild an assembly that has in-context features, equations, or assembly features
(cuts or holes) that affect alightweight part.

» Create adrawing view of an assembly that contains lightweight parts. All
lightweight parts become fully resolved in the assembly when the view is added to
the drawing sheet.

Certain global operations require that many parts be fully resolved at once. Thisincludes
Mass Properties, Interference Detection, displaying non-shaded view modes or section
views, and exporting to other file types (IGES, SAT, etc.).



To specify what you want to happen when you request one of these operations, click
Tools, Options, Performance, then choose one of these options under Resolve
lightweight parts:

¢ Always. All lightweight parts arefully resolved for you, and they areincluded in the
operation.

» Prompt (default). A dialog box appears, asking if you want the software to resolve
the lightweight parts for you. Click Yes to fully resolve the parts and continue, or
click Cancel. If you also click Always resolve (before you click Yes or Cancel),
the option is set to Always.

NOTE: When alightweight part becomes fully resolved, all instances of the
part, in any configuration, in any open assembly documents, become
fully resolved.

Any part that is resolved during the session stays resolved until you
close the assembly. All the parts are loaded lightweight again the next
time you open the assembly, as long as the option is still enabled.

Changing the Suppression State

You can change the suppression state of any component (part or sub-assembly) to the
Resolved or Suppressed state at any time.
To change the suppression state of components:

1 Inthe FeatureManager design tree or the graphics area, right-click the desired
component, and select Component Properties.

To change several components at once, hold the Ctrl key asyou select the components,
then right-click and select Component Properties. If you select the components from
the FeatureManager design tree, you must right-click in the graphics area; otherwise,
only thelast item you clicked remains sel ected.

2 Inthe Component Properties dialog box, under Suppression State, select the
desired state, and click OK.

Other ways to change the suppression state:

Q Click acomponent, then either click Change Suppression State on the Assembly
toolbar, or click Edit, Suppress (or Unsuppress).

Q To fully resolve (unsuppress) a suppressed component, right-click the suppressed
component, and select Set to Resolved.

Q Tofully resolve al lightweight parts, right-click the assembly icon at the top of the
FeatureM anager design tree, and select Set Lightweight to Resolved.
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Comparison of Performance and Behavior

Resolved Lightweight Suppressed Hidden

loaded in memory yes partially no yes
visible yes yes? no no
features availablein yes yes? no no
FeatureManager design tree

faces and edges accessible yes yes? no no
for adding mates

mates solved yes yes no yes
in-context features solved yes? yes4 no yes
assembly features solved yes yes4 no yes
consi d_ered in global yes on demand 2 no yes
operations

may be edited in context yes yes? no no
load and rebuild speed normal faster faster normal
display speed normal normal faster faster

1 In-context features on resolved parts that reference lightweight parts update automatically.

2 Global operations include Mass Properties, I nterference Detection, non-shaded views, section
views, and exporting to other file formats. When lightweight parts are present, the system
prompts you to either resolve them, or cancel the operation.

3 Lightweight parts are resolved automatically when selected for this operation.

4When in-context features, assembly features, or equations affect lightweight parts, the
lightweight parts are resolved when the assembly is rebuilt.

% Part1<1:

Resolved. Thisisthe only suppression state where the component
can be expanded (double-click the name, or click the [+]).

Lightweight. A feather overlay appears on the icon of alightweight
part.

Suppressed. A gray icon indicates that the component isnot in use
in the active configuration.

Hidden. A white icon indicates that the component is active, but
invisible.
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Using Assembly Configurations

Configurations alow you to create multiple variations of an assembly within asingle
assembly document. In an assembly configuration, you can change the following items, in
any combination:

O Components — suppression staesolved or Suppressed), visibility, referenced
configurations of parts and sub-assemblies

O Mates — suppression, dimensions for distance or angle mates

O Assembly features — suppression, dimensionsW&eking with Assembly Features
on page 7-16)

O Component patterns — suppression, dimensions (spacing, instance counts)

O Assembly layout sketches — suppression, dimensions

Creating an Assembly Configuration

When you create a new assembly configuration, you specify its properties, then modify
the content of the assembly to create the necessary variations in the new, active
configuration. Configuration properties include behavior with respect to other
configurations, behavior of its sub-assemblies, and display options in a bill of materials.

To create a configuration:

1 Click the Configuration tab at the lower left corner of the windov

2 In the Configuration Manager, right-mouse click the assembly | ;s % !

name and sele@tdd Configuration. TheAdd Configuration
dialog box appears.

3 Enter aConfiguration Name. Configuration names must not be longer than 30
characters, or contain these special characters: slashes (\ or /), colon (:), asterisk (*),
guestion mark (?), less than (<), greater than (>), pipe (|).

4 Add Comments if desired.

SelectProperties for newly inserted items. By default, newly added components are
resolved and shown in the active configuration. Newly added mates and other features
that belong to the assembly (sketches, reference geometry, etc.) are unsuppressed in the
active configuration. These options control what happens when new items are added to
another configuration, then this configuration is activated again.

Suppress features and mates. When checked, new mates and features addattieo
configurations are suppressedthiis configuration. Otherwise, new mates and features
are unsuppressed in this configuration also.

Suppress component models. When checked, hew components addectiier
configurations are suppressedtirs configuration. Otherwise, new components are
resolved in this configuration also.
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Hide component models. When checked, new components added to other
configurations are hidden in this configuration. Otherwise, new components are shown
in this configuration also.

Select the way properties are applied to sub-assemblies:

« Click Apply properties to sub-assembly root only to apply the properties selected
in Step 5 to only the top sub-assembly and part components. All sub-assembly child
components inherit the properties specified in the configuration of the sub-
assembly.

» Click Apply properties to ALL sub-assembly components to apply the properties
selected in Step 5 to all added components. For example, if you want all
components of hewly added sub-assemblies to be suppressed, regardless of the
properties specified in the sub-assembly configuration, choose this option.

Click Advanced to specify how the assembly configuration is listed in a bill of
materials, when it is used as a sub-assembly of a higher level assembly.

Under Part No. displayed when used in a Bill of Materials, select one of the
following:

e Use the document name. Specifies that the assembly name is used.

* Use name below. When selected, atext box opens, containing a name to be used in
the bill of materials. The configuration name is given by default. Alternatively, you
may enter aname (such as a part number) of you own choosing.

Click Don't show child components in BOM when used as sub-assembly if you
never want this configuration to be expanded in the bill of materials, when it isused as
a sub-assembly. When unchecked, the child components may be listed in the bill of
materials when certain options are selected. See Bill of Materials on page 9-29.

Click Custom to add custom properties to the configuration. You can link custom
propertiesto notes, display them in abill of materials, or use them as selection criteria.
See Custom Properties  on page 5-25 for more information.

9 Click OK. The new configuration name appears in the design tree.
10 Click the FeatureManager tab to return to the FeatureM anager

view. [
11 Make the necessary changes for the variationsin the active ER\IEI_

configuration.

» Change the suppression state, visibility, or referenced configuration of the
components.

« Change the dimensions of distance or angle mates, or suppress unwanted mates.

« Modify assembly features. When you change dimensions, the Modify dialog box
lets you specify whether to apply the change to only This configuration or to All
configurations.

12 Save the assembly.



Viewing an Assembly Configuration

To switch to a different configuration:
1 Click the Configuration tab.

2 Either double-click the name of the configuration you want to | ;s % !

view, or right-mouse click the name and select Show
Configuration.

A message appears, hotifying you that some configurations may take time to display.
Click OK to continue; click Cancel to abort the action. If you do not want the message
to display again, click Don't ask for confirmation again during this session.

The named configuration becomes the active configuration, and the display updates to
reflect the differences.

Editing an Assembly Configuration

To edit an assembly configuration:
1 View the desired configuration.

2 Change to the FeatureManager view, and change the suppression, visibility,
component configurations, etc. as needed.

To edit the configuration properties:

1 Right-click the configuration name, and select Properties . The Configuration
Properties dialog box appears.

2 Edit the name, comments, and properties as desired.
3 Click OK.

To change only the name of the configuration, click-pause-click the name in the
Configuration Manager, type the new name, and press Enter.

Deleting an Assembly Configuration

To delete a configuration:
1 Inthe Configuration Manager, click the name of the configuration you want to delete.
2 Pressthe Delete key (or click Edit, Delete ), and click Yes to confirm.

NOTE: You cannot delete the active configuration.
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A design table allows you to build multiple configurations of assemblies by specifying
parameters in an embedded Microsoft Excel spreadsheet. The design tableis saved in the
assembly document and is not linked to the original Excel file. Changes you make in the
assembly are not reflected in the original Excel file.

To use design tables, you must have Microsoft Excel 97 installed on your computer.

You can control the following parameters in an assembly design table:

e components — suppression state, visibility, referenced configuration
« assembly features — dimensions, suppression
* mates — dimensions of distance and angle mates, suppression

« configuration properties — part number and display in a bill of materials (when used
as a sub-assembly), comments, custom properties

To create a design table:

1

Open Microsoft Excel and create a spreadsheet.

NOTE: This procedure describes entering the data in Excel before inserting
the table. You can also insert a partially empty spreadsheet and
complete editing it in SolidWorks.

In the firstcolumn (row header cells.2, A3, etc.), enter the names of the design
configurations that you want to create. Configuration names must not be longer than 30
characters, or contain these special characters: slashes (\ or /), colon (:), asterisk (*),
guestion mark (?), less than (<), greater than (>), pipe (|). Leaveldathnk.

In the firstrow, (column header cel®1, C1, etc.), enter the parameters that you want
to control.

A | B | c |
| 1| parameter1 parameter2
| 2 |configuration1 valug?! valugd
| 3 |configuration2 valucZ valua4d

Enter the parameter values in the spreadsheet cellSp8ei¢ying Assembly
Parameters on page 6-39 for detailed information.

Save the spreadsheet.
Open the assembly where you want to use the design table.

Click Insert, Design Table. In theOpen dialog box, navigate to the spreadsheet file
and clickOpen.

The spreadsheet appears in the assembly document, the Excel menus and toolbars are
displayed, and a message is displayed, indicating the names of any new configurations
that were generated by the design table.



8 Edit the design table, if necessary. When you are finished editing, click anywhere
outside the table to close it. The SolidWorks menus and toolbars reappear.

To display the configurations added by the design table, click the

Configuration tab at the bottom of the window. Double-click the ’@ %

name of the configuration, or right-click the name and select __L\J§_
Show Configuration.

To edit a design table:

1 Click Edit, Design Table. The table appears, and the Excel menus and toolbars are
displayed.

2 Edit the table as needed. You can change the parameter values in the cells, add rows
for additional configurations, or add columnsto control additional parameters.

3 Click anywhere outside of the design table to close it. The configurations update to
reflect your changes.

NOTE: Changes you make in the assembly (not in the table) are not reflected in the
original Excel file, or in the embedded file. The next time that the design tableis
evaluated, the configurations are updated to reflect the datain the table.

For example, assume that D1@Sketch1 isdriven by the design table. If you
modify D1@Sketch1 outside of the table (by editing the sketch, in one of the
configurations created by the table), the table data does not change. Furthermore,
the value contained in the corresponding table cell isrestored to the configuration
the next time that the table is evaluated, and your change is undone.

To delete a design table:
1 Click Edit, Delete Design Table.
2 Confirm the deletion and click OK.
Deleting the design table does not delete the configurations created by it.

Specifying Assembly Parameters

When used in an assembly design table, the names of dimensions, features, components,
and configurations must match the name in the model. To ensure an exact match, you can
copy and paste the name from the Properties dialog box for the selected item.

To copy and paste a feature or dimension name:

1 Right-mouse click theitem (dimension, feature, or configuration), and select
Properties. For acomponent, select Component Properties from the right-mouse
menu.

2 IntheProperties dialog box, copy (Ctrl+C) the item name (for dimensions and
components, be sure to copy the Full name).

3 Paste (Ctrl+V) the nameinto the appropriate column header cell.
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Some parameter specifications that appear in the column header cells include a keyword,
such as $CONFIGURATION, or $COMMENT. The parameter keywords are not case-
sengitive.

Some parameters (suppression state, visibility, or referenced configuration of a

component) also include a component name and instance number. These parameters use
this syntax:

$KEYWORD@component<instance>

where component is the name of the component, and instance is the instance number (an
integer), in angle brackets.

For exampl e, the column labelled $CONFIGURATION@gear<2> controls the referenced
configuration of the second instance of the component named gear.

You can specify multiple instances of acomponent in asingle column header cell. Use the
following syntax for the instance numbers:

<> al instances

<1-4> range of instances

<1,3,6> list of non-consecutive instances, separated by commas
<1,3-6,8> combination, separated by commas

Values that are not item names (Yes, Suppress, €tc.) are not case-sensitive. The syntax
and legal values for each parameter type are described below.

Thisisan example of adesign table that creates three configurations, adds a comment for
each one, suppresses a feature, and controls a dimension.

A B [ C [ D [
|1 $COMMENT $STATE@Cut-Extrude1 D3@Sketch2
| 2 [rev1 large, no cuts suppressed 125
| 3 [rev2  medium unsuppressed 100
| 4 [rev3  small unsuppressed 75

NOTE: You may not include any rows or columns with blank headersin the
middle of the design table. The software stops evaluating the data when
it reaches arow or column that has an empty header cell. Data that
appears in or after arow or column with an empty header isignored.

Dimensions

You can use a design table to control dimensions that belong to assembly features. This
includes mates (angle, distance), assembly feature cuts and holes, and component patterns
(spacing, instance count). You cannot control the dimensions of a component model
contained in the assembly.



A dimension nameisin the form:

Dimension@Feature or Dimension@Sketch<n>

For example, the full name for the dimension of the first Distance mateis
D1@Distancel. You can also use the Properties command to assign more meaningful
names to dimensions. See Dimension Properties on page 9-11.

In the table body cells, enter the value for the dimension. If acell isleft blank, the default
valueis zero; if zero isnot alegal value for this dimension, an error message is displayed.

Component configuration

The column header for controlling component configuration uses this syntax:
$CONFIGURATION@component<instance>

In the table body cells, enter the name of the desired configuration. Blank cells are not
allowed in this column.
Visibility
The column header for controlling component visibility uses this syntax:
$SHOW@component<instance>

In the table body cells, to show the model, enter YES (or Y). To hide the model, enter NO
(or N). If acell isleft blank, the default isNo (do not show the model).

Component suppression state

The column header for controlling component suppression state uses this syntax:
$STATE@component<instance>
In the table body cells, enter the value for the desired suppression state: Suppressed (or

S), or Resolved (or R). You cannot set a component to the lightweight state. If acell is
left blank, the default suppression state is Resolved.

Suppression of features that belong to the assembly

Thefollowing types of features belong to an assembly: mates, assembly feature holes and
cuts, and component patterns. Sketches and reference geometry may also belong to an
assembly. You cannot control the suppression of afeature that belongs to an individual
assembly component. There are two ways to specify the suppression of assembly features.

O Method 1 (recommended). The column header for controlling assembly feature
suppression uses this syntax:

$STATE@feature

where feature is the name of the feature. For example, the column labeled
$STATE@Holel controls the suppression of the first assembly feature hole.

In the table body cells, enter the value for the desired suppression: Suppressed (or S),
Unsuppressed (or U). If acell isleft blank, the default is Unsuppressed.
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Q Method 2. Enter only the feature name in column header cell. To suppress the feature,
leave the table body cell blank. To include the feature, enter any string in the body cell.
Thisisthe same syntax asthat used in part design tables, and isincluded for the
convenience of users of earlier versions of SolidWorks, who are already familiar with
this method.

Part number

You can control the value that is displayed in the Part No. column in a bill of materials,
when this configuration is used as a sub-assembly. The column header uses this syntax:

$PARTNUMBER

This corresponds to the Use name below option in the Configuration Properties,
Advanced dialog box.

In the table body cells, enter the part number for each configuration. If a cell isleft blank,
the default is to use the configuration name (the same as checking Use name below, and
leaving the default configuration name in the text box).

Comment

The Configuration Properties dialog box has a Comment box, where you can enter a
description, or other additional information about the configuration. The column header
for entering information in this box for each assembly configuration uses this syntax:

$COMMENT

In the table body cells, enter the comments for the assembly configuration. Comments are
optional; if acell isleft blank, the Comment box is empty.

Expand in BOM

You can control how the assembly islisted in aBOM, when this configurationisused as a
sub-assembly. The column header uses this syntax:

$NEVER_EXPAND_IN_BOM
This corresponds to the Don't show child components in BOM when used as a sub-
assembly option in the Configuration Properties, Advanced  dialog box.

« When disabled, the sub-assembly is expanded if you select either Show parts only
or Show assemblies and parts in an indented list when you insert the BOM.

« When enabled, the sub-assembly is never expanded, regardless of the option you
select when you insert the BOM. The effect isthe same as selecting Show top-level
subassemblies and parts only.

In the table body cells, to enable the option (never expand) enter YES (or Y). To disable
the option (allow to expand), enter NO (or N). If acell isleft blank, the default isto disable
the option.

For more information, see Bill of Materials on page 9-29.



Custom properties
The column header for specifying a custom property uses this syntax:
$PRP@property

where property is the name of a custom property. You can use one of the custom
properties listed in the Summary Info dialog box (click File, Properties, Configuration
specific), or you can add a new custom property.

NOTE: If you plan to use the custom properties as columns in the bill of
materials, do not use property namesthat contain spaces. See Custom
properties in a bill of materials on page 9-32.

For example, use the header $prp@Client to control the custom property Client for each
configuration. In the table body cells, enter the property value for each configuration. If a
cell isleft blank, the property is undefined for the configuration.

User notes

The design table can include additional columns or rows for information only (notes,
intermediate calculations, etc.). Use the keyword $USER_NOTES in the header of any
column or row that you do not want evaluated. You may use as many of these rows or
columns as you need. However, remember that you may not include rows or columns with
empty headers in the middle of the table.

Summary
parameter syntax legal values default if value
(header cell) (body cell) left blank
$never_expand _in BOM Yes (never expand) No
No (allow to expand)
$comment any text string empty
$partnumber any text string configuration name
feature_name blank (suppressed) Suppressed
any string (unsuppressed)
$state@ Suppressed, S Unsuppressed
feature_name Unsuppressed, U
$show@ Yes, Y No
component<instance> No, N
$state@ Resolved, R Resolved
component<instance> Suppressed, S
$configuration@ configuration name not allowed
component<instance>
dimension@feature any legal decimal value zero (error if not a
for the dimension legal value)
$prp@property any text string property is undefined
$user_notes any text string not evaluated
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Opening Assemblies

When you open an assembly document, the software accesses the information for all the
components that are included in the assembly.

If any of the components has changed since the last time the assembly was opened, it isa
good practice to rebuild the assembly before you continue working on it. You can specify
whether you want assemblies to be rebuilt when you open them. Under Tools, Options,
Performance, click Rebuild assembly on load, then select one of these options (thisisa
system option, and appliesto all assemblies, not just the active assembly):

« Never. Open without rebuilding. Thisisafast way to open an assembly when you
only want to look at it, but you do not need to edit or saveit.

« Always. Rebuild any assembly when it is opened, if any components have changed.

* Prompt. Ask each time an assembly is opened, if any components have changed.
With this option, you can decide when you open each assembly whether or not you
want to rebuild. When you open an assembly, click Yes or No.

If you also click Don't ask me again , the option selected under Rebuild assembly
on load isupdated to reflect your choice (Yes changes the option to Always , No
changes the option to Never).

By default, when you open an assembly, it is opened in the configuration that wasin use
thelast time it was saved. You can aso choose a different named configuration when you
open the assembly.

You can use simplified versions (configurations) of parts or sub-assemblies when opening
an assembly. See Component Configurations in an Assembly ~ on page 6-46.

NOTE: Whenever you open an assembly, if a part or sub-assembly file
cannot be found, you are asked to browse for it. You can also
substitute a different part file, or the same part file with a new name.
See Replacing a Component in an Assembly  on page 6-10.

Opening a Named Configuration

6-44

You can open a named assembly configuration, that is, a variation of an assembly with
maodified contents (with suppressed components, different dimensions for assembly
features, etc.). See Using Assembly Configurations  on page 6-35 for information about
the types of variations that configurations can include.

You can also open an assembly using a specific configuration of its parts, where available.
See Working with Part Configurations  on page 5-15 for information about creating
configurations of parts.



To open a named configuration of an assembly:
1 Click File, Open.

2 Inthe Open dialog box, set Files of Type to Assembly Files(*.asm, *.sldasm) or All
Files.

Select an assembly and click the Configure check box.
Click Open.

In the Configure Document dialog box, click Use Named Configuration and select
the desired configuration.

6 To useanamed part configuration, click Use specified configuration name for all
part references when available, and enter the part configuration name. Any part that
has a configuration with the specified name is opened in that configuration.

NOTE: If the referenced configuration of any component specifies Use Named
Configuration, this option does not override the named configuration.

7 Click OK. The selected configuration opens.

You can change to another configuration of the assembly while the assembly is open. See
Viewing an Assembly Configuration on page 6-37 for information.

Suppressing/Resolving All Components

You can quickly create new configurations, by globally suppressing or resolving all the
components. The easiest way to do thisisto open the assembly in a new configuration,
with one of these options:

* gtructure only shown (all components suppressed)
« al referenced models shown (all components resolved)

To globally suppress or resolve components in a new assembly configuration:

1 Click File, Open. Inthe Open dialog box, set Files of Type to Assembly Files or All
Files.

2 Select an assembly, click Configure, and click Open.
3 Inthe Configure Document dialog box, select either:

* New configuration showing assembly structure only. This opens the assembly
structure only. The components are all suppressed, regardless of the state they were
in when last saved. No components appear in the assembly model until you change
their suppression state to resolved.

¢ New configuration showing all referenced models. This opens the complete
assembly. The components are all resolved and shown, regardless of the
suppression and visibility state they were in when last saved. All components
appear in the assembly model.

4 Enter anew Configuration Name, and click OK.
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Component Configurations in an Assembly
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If acomponent (either an individual part or a sub-assembly) has more than one
configuration, you can specify which configuration to use for each instance in the
assembly.

To specify the configuration of a component instance:

1 Right-click the component name in the FeatureManager design tree, or right-click on a
component face, and select Component Properties.

2 Under Referenced Configuration, select one of the following:

Use component’s in-use or last saved configuration

Any instances with this option use the configuration that is currently active (if the
document is open), or the configuration that was active when it was saved. When

you open an assembly, any active components that are not already open in their own
windows are loaded into memory. If you change the configuration in use in the
component’s own window, the newly selected configuration is placed in memory;
any instances that use this option update when you return to the assembly.

To change the active configuration for a component that is not already open, right-
click the name in the FeatureManager design tree, and Sglectpart.sldprt or
assembly.sldasm. Then make the desired configuration active.

You cannot change the referenced configuration of a suppressed component,
because suppressed components are removed from memory. However, if you open
the document of a suppressed component, then change the configuration, the newly
selected configuration is used if you restore the component to the resolved state.

The component name in the FeatureManager design tree indicates whether a
component uses the last saved or in-use configuration.

Use named configuration

To always use a specific configuration, regardless of the configuration currently in
memory, select this option, and choose a configuration from the pull-down list.

It is good design practice to use named configurations when components have
multiple configurations, to prevent the in-use configuration from affecting the
assembly in unexpected ways.

3 If the selected component is a component of a sub-assembly, choose which
configuration properties to use:

Use visibility properties specified in configuration <configuration name> of
<sub-assembly name>. The Configuration specific properties (Hide Model,
Color) specified for this component in the selected configuration in the sub-
assembly document are used.

Override visibility properties specified in configuration <configuration name>
of <sub-assembly name>. The Configuration specific properties specified for
this component in this configuration of the assembly are used.

4 Click OK.



Assembly Envelopes

An assembly envelope is a special type of assembly component. An envelopeis not a
functional component of the assembly. It is a reference component, and it isignored in
global assembly operations (Bill of Materials, Mass Properties, etc.).

You can use an envelope by itself to quickly change the visibility of assembly
components. You can also use an envelope (either alone or in combination with file
properties), to select components for other editing operations, such as suppress, copy, or
delete.

This functionality makes it easy to create and manage complex configurations. See
Simplifying Large Assemblies on page 6-30 for more information about changing the
suppression state or visibility of components in assembly configurations.

There are two ways to insert an envelope component:
¢ Insert an existing part file to use as the envel ope.

» Create anew envel ope component in the context of the assembly.
In either case, the envel ope component must be a solid volume (not shelled). Thisis
because selection with envelopes is based on interference between the volumes of the

functional assembly components and the envelope component. It isnot based on the
containment of components within the bounding box of the envelope component.

Envel ope components are displayed in alight blue transparent color when you use
Shaded view mode. An Envelope feature is added to the Configuration Manager for each
envelope component that you create. Also, envel ope components are identified in the
FeatureM anager design tree.

To create an assembly envelope from a file:

1 Click Insert, Envelope, From File.

2 Inthe Open Reference dialog box, select the part file to use as an envelope.

3 Click in the assembly window where you want to place the envel ope component. You
can mate the envel ope component to the other components in the assembly to position
it precisely.

To create an assembly envelope in the assembly context:

1 Click Insert, Envelope, New.

2 Inthe Save As dialog box, enter a name for the new envelope component. A part
document with this name is created.

3 Click aface or plane in the assembly window where you want to begin sketching the
envelope component. Planel of the new envelope component is mated to the selected
face or plane with an Inplace mating relation.

4 Create the base feature and any additional features of the envelope component.
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You can reference the geometry of the assembly components as you create the
envelope component. If any of the referenced entities changes, the envelope updates
accordingly.

5 When you are done defining the new envel ope component, right-click anywhere in the
graphics area, and select Edit Assembly:assemblyname.

To remove an assembly envelope:

1 Select the envel ope component in either the FeatureM anager design tree or the
graphics area. You can aso select the Envelope feature in the Configuration Manager.

2 Pressthe Delete key. Both the envel ope component and the Envelope feature are
deleted.

To use the envelope for selection:

1 Inthe Configuration Manager, right-mouse click the Envelope feature, and choose
Select using envelope.

2 Choose one or more criteriafor selecting the components:
* Inside envelope. Components that are completely inside the envelope are selected.

» Outside envelope. Components that are compl etely outside the envelope are
selected.

* Crossing envelope. Components that cross the boundary of the envelope are
selected.

3 Click OK. Components that meet the criteria are selected, and you can perform the
desired operation (Suppress, Hide, Delete, €tc.).

To use the envelope for component visibility:

1 Inthe Configuration Manager, right-mouse click the Envelope feature, and choose
Show/Hide using envelope.

Specify the envelope criteriafor selecting the components (see above).
Choose whether to Show or Hide the components that meet the criteria.
4 Specify what to do with any component that does not meet the criteria:

 If you clicked Show in Step 3, you can either Hide it (regardless of current display
state), or Leave its show/hide state as is.

 If youclicked Hide in Step 3, you can either Show it (regardless of current display
state), or Leave its show/hide state as is.

5 Click OK. Thedisplay is updated to hide or show components according to your
selections.



Component Selection by Properties

You can select components for editing operations based on properties. Properties include
those specified under File, Properties, Custom and Configuration specific, aswell as
some properties that are specific to SolidWorks documents, including Part volume,
Configuration name, Document name, and Part Mass.

You can specify a set of properties and values to be used as selection criteria. You can
combine properties using the logical operators And and Or.

For example, you assign the custom property System to each component in an assembly.
You specify the name of the system the component belongs to as the value. Then you
select all components that have the custom property System whose value is Cooling Or
Heating. This selects al the components that belong to either the cooling system or the
heating system of the assembly.

You can save any set of selection criteriaas a query. Then you can reload it whenever you
want to apply the same set of criteriaagain. The query (.sqy) isan ASCII text file that you
can read and edit using a text editor such as Notepad.

Advanced Component Selection

You define the selection criteria by specifying the properties, conditions, and property
values of components you want to select.

To define advanced selection criteria:
1 Click Tools, Advanced Select.

2 Under Define additional criteria, select aProperty from the dropdown list. Properties
include those listed under File, Properties, on the Custom or Configuration specific
tabs, plus severa special SolidWorks properties.

3 Select aCondition, and enter a Value.
« For most properties, conditions include standard mathematical operators.

» For some properties, conditionsincludeis (exactly), is not, and contains. You use
Contains to specify atext string which is part of the text of the value; for example,
the value “simplified’contains the string “sim”.

« For the SolidWorks special property Part volume, conditionsincludeis inside, is
crossing, and is outside. The values that are avail able are the names of any
envelopes that you have defined. See Assembly Envelopes on page 6-47.

4 Click the Add button to include the selection criteriain the Criteria list.

To add another criteriato thelist, click And or Or asalogical operator for combining
the criteria, then specify another Property, Condition, and Value. Click Add after
specifying each new criteria.

6 Todeeteacriteriafromthelist, click inthefirst column of the Criteria list box, beside
the criteriato delete. A blue box appears beside the selection. Click the Delete button.
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7 When you have specified all the necessary criteria, click Apply. The selected
components are highlighted. If needed, you can modify the selection, and click Apply

again.
8 If you want, you can Save Criteria for future use, or Load Criteria that you saved
earlier. See Saving and Reloading Selection Criteria on page 6-51.

9 Click the pushpin if you want to keep the dialog box open for further selections
and operations.

10 Perform the desired editing operation, such as Suppress, Hide, or Copy.

Advanced Show/Hide Components

For show and hide operations, you can also control the visibility of components that do not
meet the specified criteria. You use the same methods to select the components as
described in the previous section, Component Selection by Properties on page 6-49.

To define advanced visibility criteria:

1 Inthe Configuration Manager, right-mouse click the active configuration, and select
Advanced Show/Hide.

2 Definethe selection criteria by specifying the properties, conditions, and values of
components you want to select.

3 Under Operations, choose whether to Show or Hide the components that meet the
criteria.
4 Specify what to do with any component that does not meet the criteria:

 If you clicked Show in Step 3, you can either Hide it (regardless of current display
state), or Leave its show/hide state as is.

 If youclicked Hide in Step 3, you can either Show it (regardless of current display
state), or Leave its show/hide state as is.

5 Click Apply. If needed, you can modify the selection, and click Apply again.

6 If you want, you can Save Criteria for future use, or Load Criteria that you saved
earlier.

7 Click Close when you are satisfied with the selections.
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Saving and Reloading Selection Criteria

When you use Advanced Selection or Advanced Show/Hide, you can save the selection
criteriato afile. Then you can load the criteria later, to quickly apply the same set of
selection criteria whenever you want.

To save selection criteria:

1 Inthe Advanced Selection or Advanced Show/Hide dialog box, specify a set of
selection criteria

2 Click Save Criteria.

3 Inthe Save Criteria dialog box, browse to the directory where you want the file to be
stored, enter afile name, and click Save.

The query is saved with the extension .sqy

To reload selection criteria:
1 Inthe Advanced Selection or Advanced Show/Hide dialog box, click Load Criteria.

2 IntheLoad Criteria dialog box, browse to and select the query file (.sqy), and click
Open. The query isloaded, and the criteria are listed in the dialog box.

Displaying Annotations in an Assembly

To specify the display of annotations in an assembly, right-mouse click the Annotations
folder in the FeatureManager design tree, and select Details. In the Annotation
Properties dialog box, you have these options:

» Display filter. Select which annotation types, if any, to display by default. To select
specific types, deselect Display all types, and select the types you want.

» Text scale. Adjust the size of the text as needed.

¢ Always display text at the same size. When checked, all annotations and
dimensions are displayed at the same size, regardless of zoom.

» Display items only in the view in which they are created. When checked, any
annotation is displayed only when the model is viewed in the same orientation as
when the annotation was added.

» Display assembly annotations. Toggles the display of annotations, including
annotations that belong to the assembly, and annotations that are displayed in the
individual part documents.

¢ Use assembly’s setting for all components.  Setsthe display of all annotationsto
match the setting for the assembly document, regardless of the setting in the
individual part documents. Use this option along with Display assembly
annotations to display different combinations of annotations.

For complete information about creating and using annotations, see Chapter 9,
“Detailing.”
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Customizing the Appearance of an Assembly

You can select a color for each component in an assembly. By default, the global
preferences you set for the application in Tools, Options, Color are used.

To change the color of a part in an assembly:

1 Right-click the component in the graphics area or in the FeatureM anager design tree,
and select Edit Part.

Click Tools, Options, and click the Color tab.

3 Click Edit, change color as desired, and click OK. The color of all instances of the part
changes, including the referenced part document.

To change the color of selected part instances in an assembly:

1 Right-click the component instance in the graphics area or in the FeatureM anager
design tree, and select Component Properties.

To change the color of several components at once, Ctrl-click the components, then
right-click, and select Component Properties. If you select multiple componentsin
the FeatureM anager design tree, right-mouse click in the graphics area; otherwise, only
the last component you click remains selected.

Click the Color button.
3 Specify the values for Red, Green, and Blue, and click OK,

—or—

Click Color, click Change Color, choose a color from the palette, and cligk
4 To use the default color for the assembly document, tlsekAssembly.

To restore the component to the original color specified in the part document, click
Remove Color.

6 Click Advanced to set other properties for the selected component, such as
Transparency andShininess.

7 Click OK. The color of the selected instance(s) changes, but not the referenced part
document.
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Assembly Statistics

You can generate a set of statistics for an assembly document. The report includes such
items as the total number of components, the number of unique parts and sub-assemblies,
the number of components in each suppression state, the number of top-level mates, and
the maximum depth of the assembly hierarchy (for nested sub-assemblies).

To generate alist of assembly statistics, click Tools, Assembly Statistics. When you are
finished reading the report, click OK to close the dialog box.

Sending Assembly Documents

You can send assembly files (.sldasm files) by electronic mail. You can choose to send
only the assembly itself, or you can send the assembly and all referenced documents.

This function uses the electronic mail application installed on your system.

To mail an assembly file:
1 With the assembly open, click File, Send To. The Send Mail dialog box appears.

2 Click either <assemblyname>.sldasm only or <assemblyname>.sldasm and other
documents it references.

If you click <assemblyname>.sldasm and other documents it references, alist of
the referenced documents, the number of documents, and the combined size of the
documents is displayed.

NOTE: The size of the combined documents may be important to you
because mailing large size documents may cause transmission
problems.

You can selectively delete files from the mailing.

» Select thefiles you do not want to send and click Remove.
e Select and click Attach to reattach them.

» Click Attach All to reattach all unselected files.

Click OK to send your document(s).

4 Enter your mail password, the mailing address, and any other information requested by
your mail application.
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Working with Parts within an Assembly

In this chapter, you will learn about top-down assembly design, including several
techniques for building and modifying components within the context of an assembly.

These techniques are based on external references and time-dependent features.

O You can use the geometry of one component to help define another. When you create
references between components in an assembly, the models are fully associative.
Changes you make to areferenced component cause the others to update accordingly.

O You can create cut or hole features that are added only after the components are
assembled. These assembly features exist only in the context of the assembly.

O You can start with alayout sketch, define fixed component locations, planes, etc., then
design the parts referencing these definitions.

O You can place component patterns, create molds, and join part volumes.
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External References

An external referenceis created when a part, assembly, or drawing refers to another part,
assembly, or drawing. If the referenced components change, the affected features change
also.

In an assembly, you can create an in-context feature on one component that references a
feature of another component. Thisin-context feature has an external reference to the
other component. If you change the feature on the referenced component, the associated
feature changes accordingly. See Editing Parts in the Assembly Context on page 7-5 for
more information.

An example of an external reference isamold. The cavity in the mold has an external
reference to the design part you use to create the cavity. If you change the design part, the
cavity changesto match it. See Creating Molds on page 7-18.

You can change or break external references on features by editing the features and
changing or deleting the relationship.

A component or feature with an external reference has the suffix -> if the external
reference isin-context (solved). If the external reference is out-of-context, the suffix
is->?. This can occur if you delete, move, or rename the referenced document.

To list the external references on a part or feature:

Right-mouse click the part or the feature with the ->, and select List External References.
The referenced components, features, and entities are listed, as well as the status of each
reference.

Setting External Reference Options

7-2

To set external reference behavior:

1 Click Tools, Options, External References.
2 Choose from these options:

* Open referenced documents with read-only access. Specifiesthat all referenced
documents will be opened for read-only access by default.

* Don't prompt to save read-only referenced documents (discard changes)
Specifies that when this part is saved or closed, no attempt will be made to save its
referenced documents that are opened for read-only access.

* Allow multiple contexts for parts when editing in assembly. Allowsyou to create
external references for asingle part in more than one assembly context. However,
any individual feature or sketch may only have external referencesin one assembly.

* Load referenced documents. Lets you specify whether to load referenced
documents when you open a part that has external references (such as aderived part,
or apart that has been edited in the context of an assembly).



If you click Never, referenced documents are never opened. If you click Always.
referenced documents are always opened, in a minimized window.

If you click Prompt, you are asked about |oading externally referenced documents
each time you open a derived part. Click Yes or No in the dialog box that appears
when you open the part. If you also click Don’t ask me again , the option is updated
to reflect your choice (Yes changes the option to Always , No changes the option to
Never).

If you do not open the referenced documents, the external references are considered
out-of -context, and are marked with ->?. To resolve the out-of-context reference,
open the referenced document, so that changes can be propagated as needed.

3 Choose from these options under Assemblies :

¢ Automatically generate names for referenced geometry. When this option is off
(the default), you can mate to parts for which you have read-only access. Unlessyou
plan to replace components, leave this option off, especially in a multi-user
environment. See Preserving Mates with Component Replacement on page 6-14
for more information.

* Update component names when documents are replaced. Deselect this option
only if you use the Component Properties dialog to assign a component name in
the FeatureManager design tree that is different from the filename of the
component. See page 6-11 for information about component names.

4 Click OK.

Searching for Referenced Documents

When you open any parent document, the other documents that are referenced in the
parent document are loaded in memory also. In the case of assemblies, components are
loaded in memory according to the suppression state they were in when the assembly was
last saved. By default, the software searches for referenced documentsin the following
order:

1) The directory paths specified in the Folders list on the External References tab of
the Options dialog box. Thislist isonly used if the Search document folder list
for external references option is checked.

2) Thelast path you specified to open a document.

3) Thelast path the system used to open a document (in the case of the system opening
areferenced document last).

4) The path where the referenced document was located when the parent document
was last saved.

5) The path where the referenced document was located when the parent document
was last saved with the original disk drive designation.

For example, assume that you had stored documents on the C: drive, then moved
them to the E: drive. Step 4 searches the proper directories on the E: drive, and Step
5 searches the proper directories on the C: drive.
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6) If areferenced file still is not found, you are given the option to browse for it.

NOTE: All updated reference paths in the parent document are saved when
you save the parent document.

You can define the folder list, then enable or disable the search behavior as needed,
without affecting the list.

To use a document folder list to search for external references:

1
2

Click Tools, Options, and select the External References tab.

Click the check box Search document folder list for external references to enable
the search behavior.

Under Show folders for, select Documents, then choose from these options:

» To add adirectory path to the search order, click the Add button. The Choose
Directory dialog box appears. Browse to the desired directory, and click OK to add
the path to the search list for Documents.

» To delete adirectory path from the search list, select the path in the list box, and
click the Delete button.

» To change the search order, select a directory path in the list box, and click the
Move Up button or Move Down button to change the path’s position in the search
list.

Click OK.

NOTE: You can also specify the paths falette features, Palette parts,
Palette forming tools, andCustom symbols in this section.

Search paths for these items always used, whether thg@earch
document folder list for external references option is enabled or
not. Seedrganizing Palette Items on page 10-8 for more
information.




Saving Assemblies with In-context Features

There are some special considerations when you save an assembly with in-context
features. Parts that have features defined in the context of an assembly must maintain the
association with the parent assembly in order to update correctly, both inside and outside
of the assembly context.

If you need two versions of the same part (one that includes the in-context features, and
one that does not include them), you must edit the referenced file locations when you save
the assembly. This prevents the in-context features from affecting the original part
document.

Consider this example. In amold assembly, you edit the mold base in context to create a
cavity. If you want to keep the original, unedited mold base part for usein other mold
assemblies, you need to do one of the following:

» Savetheassembly and the parts to a new directory, and edit the references to reflect
the new path

» Savethe edited mold base part with a new name, and replace the part in the
assembly

When you save the assembly, you save its updated reference to the edited mold base (with
the cavity). This mold base updates correctly, both within the assembly, and on its own.
The original mold base is left unchanged.

See Replacing a Component in an Assembly on page 6-10 for more information.

Editing Parts in the Assembly Context

While editing an assembly, you can:

O Create a part in the assembly window
QO Edit apart in the assembly window
O Open apart filein its own window

Whenever you are creating or editing a component in the context of an assembly, the
component and its name in the FeatureManager design tree turn pink. Thisisto make it
obvious that you are editing the component, not the assembly. You can change this color.

To change the color of a component being edited in context:
1 Click Tools, Options, Color, and click View System Defaults.
2 Inthe System list, click Edit Part in Assembly.
3 Click the Edit button, choose a new color from the palette, and click OK.
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Creating a Part in an Assembly

You can create anew part (or edit an existing part) in the context of an assembly. That way
you can use the geometry of other assembly components while designing the part. The
new part hasits own part file so you can modify it independently from the assembly.

To create a part within an assembly:

1

With the assembly window active, click Insert, Component, New. The Save As dialog
box appears.

Enter a name for the new part and click Save. This saves the part in a part file so you
can edit it separately.

The name of the new part appears in the FeatureM anager design tree, and the
component cursor Q@ appears.

Select aplane or face on which to position the new part. An InPlace (coincident) mate
is added between Planel of the new part and the selected plane or face.

If the assembly is empty, select a plane from the FeatureManager design tree. A sketch
isautomatically opened in the new part.

The new part isfully positioned by the Inplace mate. No additional mates are required
to position it. If you wish to reposition the component, you need to delete the Inplace
mate first. See Deleting a Mating Relationship on page 6-24.

Construct the part features, using the same techniques as you use to build a part on its
own.

Reference the geometry of other components in the assembly as needed. If you extrude
afeature using the Up To Next option, the next geometry must be on the same part. You
cannot use the Up To Next option to extrude to a surface on another component in the
assembly.

Click File, Save, then select the part name in the Resolve Ambiguity dialog box, or
select the assembly name to save the entire assembly and its components.

To return to editing the assembly, right-mouse click the assembly nhame in the
FeatureManager design tree, or right-mouse click anywhere in the graphics area, and
select Edit Assembly:assemblyname, or click the Edit Part tool [9].

Editing a Part in an Assembly

7-6

Editing a part while in an assembly allows you to modify a component without leaving the
assembly. You can also reference surrounding geometry while creating new features. The
sketches that you create while editing a part in the assembly may use any edge or can be
dimensioned to any edge of any part. Features may use other end conditions, such as Up to
Surface, to another component. See Specifying End Conditions on page 4-4.



To edit a part while in an assembly:

1 Right-click the component in the FeatureM anager design tree or the graphics area and

select Edit Part, or click Edit Part on the Assembly toolbar.

The title bar shows the name of the part in the assembly that is open for editing as
partname in assembly.sldasm. Note that the message in the status bar indicates that
you are now editing the part document even though the entire assembly is visible.

Make necessary changes to the part. You can make most of the same types of changes
in the context of an assembly as you can make in the part’s own document.

When you finish editing the part, right-mouse click the assembly name in the
FeatureManager design tree, or right-mouse click anywhere in the graphics area, and
selectEdit Assembly:assemblyname, or click theEdit Part icon[®] again to return to
editing the assembly.

Opening a Part in its Own Window

While in an assembly, you can open a patrt file in its own window and make the desired
modifications with the part isolated. The changes automatically update the assembly.

To open a part within an assembly:

1

Right-click the component in the FeatureManager design tree or graphics area, and
selectOpen <filename>.

The part or sub-assembly file opens in a separate window.
Edit the part or sub-assembly as desired.

When you return to the assembly window, the assembly automatically updates to
reflect the edits.

To open the assembly in which a part or feature is referenced:

1

In the part window, right-click the feature that has the external reference. The
referenced feature has the suffix

SelectEdit in Context.
The assembly in which the feature has a reference opens in a separate window.
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Sub-assembly Editing

You can edit a sub-assembly, at any level of the assembly hierarchy, in context. Most of
the operations avail able for editing a sub-assembly on its own are avail able when editing a
sub-assembly in context.

While you are editing a sub-assembly or one of its components, you can reference the
geometry of surrounding components and features at any level of the hierarchy.

You can also reference entities in a sub-assembly while you are editing the top-level
assembly.

When you save the top-level assembly document, the edits that you have made to the sub-
assembly in context are saved in the sub-assembly document.

Automatic Change of Editing Focus

For some types of editing operations, the software recognizes that the changes you are
making belong to the sub-assembly, and not to the top-level assembly. In those cases, the
editing focus automatically changes from the top-level assembly to the sub-assembly.

If you edit any of the following items that belongs to a sub-assembly, the editing focus
changes automatically: sketch, component pattern, mate, assembly feature (cut or hole),
reference geometry.

Similarly, if you edit afeature (the definition or the sketch) of a sub-assembly component,
the software automatically changesto Edit Part mode. References that you make while
editing a sub-assembly component are always made in the context of the top-level
assembly, not the sub-assembly that containsit.

If you add a mate between a sub-assembly component and some geometry outside that
sub-assembly (in the top-level assembly, or in another sub-assembly that is not nested
under the active sub-assembly), the focus changes automatically, and the mate is added to
the lowest level assembly that contai ns both components. You cannot add mates between
components in the same sub-assembly while you are editing the top-level assembly.

Changing the Editing Focus Manually

7-8

For some types of editing operations, you need to specify that the changesyou are making
belong to the sub-assembly, and not to the top-level assembly. Thisincludes any case
where the edits could be successfully applied to either one. For example, you can add an
assembly feature hole either to a sub-assembly, or to the top-level assembly, with different
results.



You must activate the sub-assembly to perform these editing operations:

Add acomponent from afile, or drag an existing part document into the sub-
assembly. You cannot add a new component in the context of a sub-assembly.

Delete a component from a sub-assembly.
Add a component pattern, an assembly feature cut or hole, a sketch, or reference
geometry.

Add a mate between components of the active sub-assembly (both at the same level
in the hierarchy, or one at alower level, in a nested sub-assembly of the active sub-
assembly).

It isimportant to note that you cannot add a mate between a component within the
active sub-assembly and a component outside the active sub-assembly.

Use dynamic assembly motion on sub-assembly components. You can fix, float, and
move sub-assembly components when the sub-assembly is active, to visualize the
movement within the sub-assembly.

NOTE: While asub-assembly is active, the matesin the top-level assembly

that position the sub-assembly with respect to the top-level are
temporarily ignored.

Top-level mates are solved again when you return to editing the top-
level assembly and Rebuild.

To activate a sub-assembly for editing in context:

Right-mouse click the sub-assembly icon in the FeatureM anager design tree, and select
Edit Subassembly.

When you activate a sub-assembly, it turns pink, and the rest of the assembly turns
gray, just asit does when you edit a part. When you edit a component of a sub-
assembly, only the component being edited turns pink.
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Time-Dependent Features

7-10

SolidWorks gives you the ability to work with time-dependent features in an assembly.
Time-dependent features are the basis of top-down design.

Time-dependent features include:

Q Assembly features (assembly cuts, holes, and weld beads)
Q Assembly planes, axes, and sketches

Q Assembly component patterns

When atime-dependent feature references components that have already been positioned
by mates, the features become dependent on both the components and the mategroup(s)
that position the components. You can view these dependencies by right-mouse clicking
the feature and selecting Parent/Child.

Mates are solved together as a system. This system is called a mategroup. Each assembly
has a default mategroup, MateGroup1. Within a mategroup, the order in which mates are
added does not matter; all the mates are solved at the same time. In a bottom-up design,
only one mate group is required. All mates added between components are placed in
MateGroup1l.

Inthis example, coincident mates are used to 5 (1 baxc>

align the faces of the components. G [bowe2

E@@ MateGroupl
T, Coincident] (bose 1> bowe2y)
----- T, Coincident2 (bose 1> bowe2y)

..... [T Annotations

Then a cut is extruded through both 2 (1bocl>
components. Thisis an assembly feature, 5 [ bowe2s

not a cut feature in the part document. = Matcbroupt
%, Coincident] (bose 1> bowe2s)
Now add a component (a pin, for example) ﬁ__} Boineident2 (bovcT> bowe2>) &
= nnotations
to the assembly. 1] CutEsudet
)



If you mate the pin to the assembly £ b
feature cut (which istime-dependent), =€ [box2 —
an additional mate group is required. =G Hpinct>

[—]@@ MateGroupl

Thisis because the new component can R, Coincident! (box<1>, boxc2>)
Only be pOS t| Oned after the t| me- - % Coincident? [box< 1> boxg 2]
T Annotations

dependent feature has been updated.

- |-;| Cut-Estrude]

. . H@[m b ateliroup2
The pOSUOn of a Component Inan %y, Concentric] (box<2> pin<13) ‘

assembly isfully defined in the first %, Coincident3 (box< 1> pinc1)
mate group that contains matesto it. If

it isreferenced in later mate groups, it

istreated as afixed component.

Additional mate groups are added automatically when required and removed
automatically when the last mate they contain is deleted. When anew mateis added, it is
put in the earliest mate group possible, based on parent/child relationships.

NOTE: It isgood design practice to only reference time-dependent features
for mating when that is the only way you can achieve the design
intent of the assembly. You can edit the positions of the components
with more flexibility when time-dependent features are not involved
because the order of evaluation does not matter.

It is possible to have a situation where two components have been partially positioned in
MateGroup1, and in order to complete the positioning, you need to add a mate which
references a time-dependent feature that is dependent on MateGroup1.

You could do this by mating the flat face of the pin coincident to the top face of the upper
part first. Then add the assembly hole, and add the concentric mate between the pin and
the assembly hole. The coincident mate is moved to the second mate group for a
successful solution. Thisis because it must be solved simultaneously with the concentric
mate to position the pin, and the concentric mate can only be solved after the assembly
hole is updated.

In this exampl e, the software detects that the coincident mate can move forward, and
moves the mate when the concentric mate is performed. However, in more complicated
cases you may need to determine which mates to move forward. To do this, delete the
mates that position the component you wish to move, then add the mate to the time-
dependent feature (to create the additional mate group), then add mates as needed to fully
position the component.

When positioning acomponent to geometry that depends on atime-dependent feature, itis
good design practice to mate the time-dependent feature first, then add additional mates as
needed.
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Adding a Component Pattern

You can define a pattern for placing components in an assembly in much the same way as
you define a feature pattern in a part.

You can a'so place a pattern of componentsin an assembly based on afeature pattern of an
existing component. For example, you can insert a set of boltsin a pattern of bolt holes on
an assembly component.

To define a new pattern for placing components in an assembly:
1 Insert and mate componentsin an assembly.
2 Click Insert, Component Pattern.

3 InthePattern Type dialog box, click Define your own pattern, choose Linear or
Circular, and click Next.

Click the Seed component (the component to copy).

Click the Along Edge/Dim box, select an entity to indicate the pattern direction, and
click Reverse Direction if necessary.

» For alinear pattern, select alinear edge or alinear dimension.
» For acircular pattern, select an axis, alinear edge, or an angular dimension.
6 Specify the Spacing and Instances, and click OK.

To use an existing pattern to place a pattern of components in an assembly:

1 Insert into the assembly a component that has a pattern L

feature, and a component that you can mate with the o
pattern.
2 Mate the component to be copied to the original feature Q Q Q Q

used to create the pattern on the first component (not one
of the copied instances).

Click Insert, Component Pattern.

4 Inthe Pattern Type dialog box, click Use an existing w Q Q Q
feature pattern and click Next.

5 Inthe Derived Component Pattern dialog box, click the
Seed Component(s) box and select the component to
copy from the FeatureM anager design tree. ;A G

6 Click the Pattern Feature box, then click the pattern
feature in the FeatureManager design tree.

7 Click Finish.
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To remove an instance in a component pattern:

1 Expand the pattern feature in the FeatureM anager design tree, and select the instance
you want to delete, or click aface on the instance you want to delete in graphics area.

2 Pressthe Delete key.

To restore the instance:

1 Right-mouse click the pattern feature in the FeatureManager design tree, and select
Edit Definition.

2 InthePositions to Skip list, select the instance and press the Delete key (to removeit
from the list).

See Linear Pattern on page 4-42 and Circular Pattern on page 4-43 for more information
about patterns.

Reorder and Rollback

Reorder

Reordering of assembly items in the FeatureManager design treeis dictated by
parent/child relationships, just asit is with featuresin parts.

You can reorder mates within a mate group, assembly planes, axes, or sketches.

You cannot reorder the first mate group, assembly patterns, or in-context part features.
You cannot reorder items in the section of the FeatureM anager design tree where the
components or the system default features are listed.

Rollback

You can rollback assembly planes, axes, sketches, patterns, assembly cuts and holes, mate
groups and in-context part features. In general, rollback of assembly items behaves the
same as it does with featuresin parts.

The following behaviors are specific to assemblies:

O If you rollback before a mate group, all components positioned by that mate group are
also rolled back. They are removed from the display until you roll forward again.

O If you rollback an assembly pattern, the components generated by that pattern are
rolled back.

O You cannot rollback into the section of the FeatureManager design tree that lists the
components (that is, after some of the components are added, or before others). Thisis
because the components are not time-dependent. Use hide or suppress for this purpose.

O If you rollback to layout features before the components, all the components are rolled
back as well.
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Using an Assembly Layout Sketch

7-14

You can design an assembly from the top-down using layout sketches. You can construct a
sketch showing where each assembly component belongs. Then, you can create and
modify the design before you create any parts. In addition, you can use the layout sketch
to make changes in the assembly at any time.

The major advantage of designing an assembly using alayout sketch isthat if you change
the layout sketch, the assembly and its parts are automatically updated. You can make
changes quickly, and in just one place.

To use an assembly layout sketch, do the following:

Q Create alayout sketch in which various sketch entities represent parts in the assembly.
Indicate atentative location for each component, capturing the overall design intent.

QO Referencethe geometry in the layout sketch when you create each component. Use the
layout sketch to define the component size, shape, and location within the assembly;
make sure that each part references the layout sketch.

To design an assembly using the layout sketch technique:

The following example is typical of an automobile engine accessory drive belt system.
The system has several pulleys and idlers, connected by a serpentine belt.

1 Create an assembly sketch. Use circles to represent the outer rims of the pulleys. Use
tangent lines between the circles to represent the serpentine belt. Dimension the size
and location of each pulley.

2 For each pulley, insert anew part, sketch acircle, add aCoradial relation with the
corresponding circlein the layout sketch, then extrude the sketch. Add other featuresto
the pulley parts as needed.

3 Using the layout sketch as a guide, create the belt around the pulleys as another new
part.

©50.00

You can change the location or the size of the pulleys by editing the layout sketch.



To make changes to your design:

The assembly now consists of abelt and a set of pulleys whose locations and sizes are
dictated by the layout sketch. The advantage of this type of design is clear when you have
to make changes to the design.

For example, working in the layout sketch, you can:

¢ Rearrange the pulleys so that a slipping pulley has more of its surface covered by
the belt

e Makeadriven pulley larger so lesstorqueis required to turn it

< Dragthe pulleysand belt to dynamically experiment with different solutionsto your
problem

« Establish relationships within the sketch that would be difficult or impossible to
create within the assembly

¢ Set an angle dimension to specify how much of each pulley must be covered by the
belt

When you exit the layout sketch, the assembly and the parts are updated.

©50.00

If you designed this assembly without alayout sketch, you would need to change many
dimensions, or move components in the assembly, then rebuild each time.

The layout sketch does not have to be the master plan for a design. If you had a model of
an engine with some fixed pulley locations, you could relate the layout sketch to the
model. Then, to design the belt system, you could make the circles in the layout sketch
coincident with the known locations of the pulleysin the model. You would still have the
freedom to drag the other pulleysto different locations, and the assembly would update
automatically when you made changes.
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Working with Assembly Features

While in an assembly, you can create cut or hole features that exist in the assembly only.
You determine which parts you want the feature to affect by setting the scope.

Thisisuseful for creating cuts or holes that are added after the parts are actually
assembl ed, and that affect more than one component. When you want to add a cut or hole
to asingle component in an assembly, it is better to edit the part in context than to use an
assembly feature.

The Assembly Feature menu has three selections: Cut, Hole, and Weld Bead. Weld
beads are described in Chapter 12, “Welding.”

Setting the Scope

The scope of an assembly feature is the list of which parts you want to be affected by the
feature. By setting the scope, you can selectively choose the parts you want the feature to
impact. For example, a hole cut through the assembly only cuts the parts you select.

The default setting is that an assembly feature afééicgarts that it passes through in the
assembly.

To set the scope:

1 In an assembly, seleEtlit, Feature Scope.

2 Select the components that assembly features will affect by clicking the components in
the graphics area, or the component names in the FeatureManager design tree.

The selected component hames appear ifdiiteAssembly Feature Scope dialog
box.

To remove a component from the list, click the component again in the graphics area or
in the FeatureManager design tree.

3 Click OK.

Creating an Assembly Feature

7-16

Assembly feature cuts and holes affect the assembly only; the part files are not affected.
You can set the scope before you create an assembly feature, or you can edit the scope
afterwards.

To create an extruded cut assembly feature:

1 Open a sketch on a face or plane, and sketch a profile of the cut.

2 Click Insert, Assembly Feature, Cut, Extrude.

3 Set theDepth, Type, and other options as needed inEyeude Feature dialog box.
4 Click OK.



To create an assembly feature revolved cut:
1 Open asketch on aface or plane, and sketch a profile of the cut and a centerline.
2 Click Insert, Assembly Feature, Cut, Revolve.
3 Set the Type and Angle in the Revolve Feature dialog box.
4 Click OK.

To create an assembly feature hole:
1 Click the planar face where you want to create the hole.

2 Click Insert, Assembly Feature, Hole, Simple and set the Diameter and Type. If you
choose the Blind type, specify the Depth.

3 Click OK.

To edit an assembly feature:

Right-click the assembly feature in the FeatureM anager design tree, and select either Edit
Sketch, Edit Definition, or Feature Scope.
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Creating Molds

A mold consists of abase containing a cavity with the shape of the desired part. When you
create amold you must account for the scaling factor, that is the amount the material in
the mold shrinks or expands as it solidifies. The scaling factor depends on the type of
material used and the shape of the mold, and is expressed as a percentage (+/- 20%) of the
linear size (not volume) of the design part.

SolidWorks sizes the cavity by the specified scaling factor, using the following formula:

o . scaling factor
= + -
cavity size = part size % (1 100 )
For example:
Desired Scaling factor in % Resulting
adjustment (enter this number) cavity size
2% material shrinkage 20 part size » 1.02
(cavity larger than part)
2% material expansion -2.0 part size » 0.98

(cavity smaller than part)

Creating Drafts for Molds

You may need to add draft angles to molded design parts, to make it possible to remove
the finished part from the mold. Refer to Split Line on page 3-11 and Draft on page 4-31
for information about splitting faces and adding draft angles.

Simple Mold

To create a mold cavity:
1 Create the design part you want to mold. ;
2 Create the mold base. Make sure that the mold
baseis large enough to contain the part you
want to mold.
3 Create an assembly containing the mold base
and design part(s). You may insert multiple

design partsin asingle mold base to create
multiple cavities.

4 Position the design part inside the mold base,
using mating relationships as needed.
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5 Inthe assembly window, right-click the mold base in the graphics area or in the
FeatureManager design tree and select Edit Part,

Click the mold base and clicdit Part 9.

NOTE: It isimportant to be aware that you are editing the part, not the assembly,
because the changes you are about to make will be reflected in the original
part file of the mold base.

If you use standard mold base sizes, and do not want the originals to be
affected by this operation, use the Save As command in the mold base
part document to save it with a different name for use in each new mold
assembly. Otherwise, the original mold base will include the cavity you
are about to insert.

Also see Editing Referenced File Locations on page 6-12 for
information about ways to replace the references to the mold base

component.
6 Inthe FeatureManager design tree, select the design part(s).
7 Selectinsert, Features, Cavity.

8 In theCavity dialog box, enter th8caling Factor in % (to @ maximum of 20%).

A positive value expands the cavity, a negative value shrinks the cavity. See the
examples at the beginning of this section.

Select the point about which scaling occurs inSbaling Type field.

» About Component Centroids. Scales the cavity for each part about its own
centroid.

» About Component Origins. Scales the cavity for each part about its own origin.

¢ About Mold Base Origin. Scales the cavity for each part about the origin of the
mold base part.

10 Click OK.

©

NOTE: If there are multiple solutions for creating the cavity (if creating
the cavity creates more than one separate solid body), you must
choose which solution to keep. In the Resolve Result Ambiguity
dialog box, click the Next and Previous buttons to see the possible
solutions. The highlighted geometry will be kept (not removed)
when the cavity is created. Click OK when the desired solution is
highlighted.
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To cut the mold base to make two mold halves:

1

2 Click to select aface on the mold base.

A cavity in the shape of the design part is
created. The cavity size reflectsthe scaling
factor you specified. Any changes you
make to the design part will update the
cavity in the mold base.

mold base

cavity

design part

In the FeatureM anager design tree, click
the mold base and select File, Derive Component Part.

A part fileis created for the derived part (a part that
has another part asitsfirst feature).

Open a sketch and sketch a line that, when projected,
divides the mold base as desired (the parting plane).

You can also select amodel edge, and click Convert
Entities to project the edge as a parting line.

Click Insert, Cut, Extrude . LeavetheFlip Side to
Cut check box unchecked in the Extrude Cut Feature
dialog box.

Click OK. The mold baseis cut, exposing the cavity within the mold base. Thisis one
half of the mold.

Save this part.

7 To create the other half of the mold, save the part again with another name, then edit

the cut. Reverse the direction of the cut by checking theFlip Side to Cut check box in
the Extrude Cut Feature dialog box.

(ﬂ;




Mold with Complex Parting Lines
Some types of design parts require complex parting lines. When an extruded cut cannot
produce the desired parting line, you can use aradiated surface to cut the mold.
1 Create adesign part with split lines (or model edges) on the faces where you want to
split the mold. See Split Line on page 3-11.

2 Following the procedure for a Simple Mold on page 7-18, create an interim assembly,
insert a cavity in the mold base, and create a derived part for each half of the mold.

Use a Split Line to create Interim assembly, with a cavity
edges for cutting the mold.

3 Ineachderived part, insert aRadiate Surface. Select the edges created by the split line
(or the model edges), and specify a Radiate distance that islarge enough to extend the
surface beyond the outside faces of the mold base. See Radiate Surface on page 3-18.

4 Select the surface, and click Insert, Cut, With Surface. In one of the derived mold
halves, click Flip the side to cut away when you insert the cut. See To cut a part with

a surface: on page 3-21.

Radiate Surface beyond the Finished mold half, with surface hidden
faces of the mold base
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Core and Cavity Mold
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In the Simple Mold on page 7-18, the base of the design part was extruded from a
midplane, with an inward draft angle. By parting the mold at the midplane, the design part
can easily be removed from the mold.

In this example, the design part is abowl with drafted sides. To remove the design part
from the mold, the parting line needs to be coincident with the top edge of the bowl. A
portion of one mold piece fitsinside the other piece. You need to cut the mold differently
to create the necessary pieces.

To prepare the parts for cutting, follow the instructions beginning on page 7-18:

1

Create an interim assembly containing the mold base and the design part. Mate the
components as heeded.

2 Create the cavity in the mold base part.

Derive two component parts: one for the femal e portion of the mold and one for the
male portion.
Interim assembly Finished mold

Design component

/ / X

Mold base female portion male portion

To create the female portion of the mold:

1

In one of the derived parts, open a sketch on a side of
the mold base that is perpendicular to the top face of
the bowl.

Select the edge of the cavity that corresponds to the
top edge of the bowl, and click Convert Entities [8)].
Drag the ends of the converted line beyond the edges
of themold base.

Click Insert, Cut, Extrude . Select an End
Condition Type of Through All. If the preview arrow
is not pointing away from the bowl, click Flip side to
cut, and click OK.

The Resolve Result Ambiguity dialog box appears. This lets you choose which piece
of the model to keep when there are multiple solutions.



When the cut removes the material above the cavity, there are two possible pieces | eft:
abox with a cup-shaped indention (the material outside of the cavity), or adome-

shaped piece (the material inside of the cavity).

Select the solution that keeps the material

outside the cauvity.

Section view reveals Reject the solution that keeps the
two possible solutions.  material inside the cavity.

To see each of the solutions, click the Next and Previous buttons. The highlighted
geometry will be kept (not removed) when the feature is created.

4 Click OK when the desired solution is highlighted.

To create the male portion of the mold:

1 Inthe other derived part, open a sketch on
the face of the mold base that is closest to
the bottom of the bowl. Select theinside
edge at the top of the cavity, and click

Convert Entities .

2 Click Insert, Cut, Extrude . Select an
End Condition Type of Up to Next, and
click OK. The Next faces are the faces of
the cavity; this cut exposes those faces.
Now you can see the shape on the inside of

the mold base.

3 Open another sketch on the same face.

¢ Select the model face you are sketching
on again, and click Convert Entities
to project the outside edges of the mold

base into the sketch.

« Select the outside edge at the top of the
cavity, and click Convert Entities [6).

4 Click Insert, Cut, Extrude . Select an
End Condition Type of Up to Surface,
then click the face at the top of the cavity.

Click OK.

The cut removes al the material between
the sketch loops, up to the selected face.
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Joining Parts
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You can join two or more parts to create anew part. The join operation removes surfaces
that intrude into each other’s space and creates a single solid volume. Joining makes the
model less confusing by removing overlapping solids.

To join parts:

1 Create the parts that you want to join, then create an assembly containing the parts.

2 Position the parts as desired in the assembly. The parts may either touch each other or
intrude into one another.

3 Save the assembly but do not close the window.

4 Click Insert, Component, New to insert a new part into the assembly, 8ade it.

5 Click a face or plane on one of the components.

6 Click Insert, Features, Join. TheJoin dialog box appears.

7 In the FeatureManager design tree, click the components you want to join.

8 CheckForce Surface to Surface Contact if you want to join parts that just touch each
other.
The system finds all abutting faces that touch but do not intrude into each other’s
space. It then finds the affected face with the smallest area, extends it into the other
component, and fills in the resultant gap.

9 Click Hide Input Components to improve graphics rendering.
This hides the original input components after the join is complete. When the input
components are hidden, their icons in the FeatureManager design tree are shown
without color and in gray outline.

10 Click OK.

11 Save the part
12 Click Rebuild to view the newly joined parts.

13 To exit fromEdit Part mode, right-click anywhere and

selectEdit Assembly.



To identify which parts are used to create a joined part, either:

Q Inthe FeatureManager design tree, right-click the Join feature of thejoined component
and select Edit Definition. You can also right-click the joined component in the model
and edit its definition.

O Select the joined component, and click File, Find References.

O Expand the joined component, then expand the Join feature to see the absorbed
references.

To edit the definition of the joined part to add or remove components:

1 Inthe FeatureManager design tree, right-click the Join feature of the joined part and
select Edit Definition.

The Join dialog box appears. Joined parts are listed in the Design Component box.

2 Inthe FeatureManager design tree, click the part you want to remove from the joined
component, or select new components to be joined to the existing component.

3 Click OK. The joined component updates to reflect the changes.

NOTE: Thejoined part isfully associative to the original parts and to the
assembly. Any changes made to the original parts are reflected in the
joined part. If the parts move relative to each other in the assembly,
the joined part changes also.
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8

Drawings

You can create 2D drawings of the 3D solid parts and assemblies you design. Parts,
assemblies, and drawings are linked documents; any changes that you make to the part or
assembly change the drawing document.

NOTE: One-way associativity can be set between drawings and models
during the software installation. This permits changes to the drawing
that do not change the model. This option can only be reset with a
new installation of the software.

Generally, adrawing consists of several views generated from the model. Views can aso
be created from existing views. For example, a section view is created from an existing
drawing view.

This chapter describes:

O Setting default drawing and page set-up options

0 Working with drawing templates and sheets

O Creating drawings with standard views

O Creating other views, such as detail, section, projected, broken, etc.
O Aligning and displaying views

O 2D sketching

Dimensions, notes, datums, geometric tolerances, and other notations complete the
drawing. Dimensions and other annotations are discussed in Chapter 9, “Detailing.”
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Drawing and Page Setup Options

8-2

You have a variety of options to customize your drawings to your company’s standards
and to conform to the requirements of your printer or plotter.

To customize your SolidWorks 98Plus drawings, you can:

Q Select default drawing options by clickimgols, Options and then reviewing the
options available on these tabs:

« Drawings. Specify the scale, and various display and update options for views. See
Drawings Options on page A-8.

» Crosshatch. Specify the crosshatch patterns used for section views, and for user-
defined hatched areas. See Crosshatch Options on page A-4.

* Line Font. Specify the line weights and styles used for various edge typesin the
drawing. See Line Font Options on page A-20.

* Detailing. Specify numerous options related to dimensions and other types of
annotations. See Detailing Options on page A-4.

Q Set the page properties to meet your printer or plotter requirements. Click File, Page
Setup to specify:

» Paper margins and orientation

* Lineweights

 Scale of printed drawing

* Custom headers and footers
For more information, see Page Setup on page 1-34.

Q Customize your drawing templatesto conform to the standards of your workplace. You

can:

» Customize information blocks and text (See Customizing a Drawing Template on
page 8-5.)

» Change the sheet size and orientation (See Modifying the Sheet Setup on page
8-3.)



Creating a Drawing

Drawings consist of one or more views generated from a part or assembly. The part or
assembly associated with the drawing must be open and saved before you can create the

drawing.

Drawing files have the .slddrw extension.

To create a new drawing:

1 Click File, New, or click [B] on the Standard toolbar. The New dialog box appears.
2 Select Drawing and click OK. The Template To Use dialog box appears.

3 Click one of the following to select atemplate:
» Standard Template. Select a standard

cheet sizet late (f e C Template To Use EHE
size template (for example, C- ]
Landscape) from thelist.
¢ Custom Template. Click Browse, € Custom Template
navigate to a custom template on your [oran  Bowse. | [ ]
system or the network, and click " No Template
Open. See Customizing a Drawing Eaperiee: [-Candseape. =
Template on page 8-5 for information width, [273.80mm deight [215 30mm

about creating a custom templ ate.

* No Template. Select ablank, standard
sheet from the Paper Size ligt, or

choose the User Defined option. If you choose User Defined, you must specify the

paper size in the Width and Height boxes.
4 Click OK.

A new drawing document is opened, using the selected template, and the current sheet
scale is displayed in the status bar at the bottom of the SolidWorks window.

Modifying the Sheet Setup

You can set up the sheet details when you start adrawing, or later. You can aso modify
existing sheet details. If you choose No Template when you open anew drawing, the

default values specified in the Drawings Options are used.

To specify sheet details:

1 Right-mouse click the sheet icon in the FeatureManager design tree, any blank area of
the drawing sheet, or the sheet tab at the bottom of the drawing window, and select
Properties. If the drawing is composed of several sheets, select the sheet icon or tab

that corresponds to the sheet you want to modify.
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2 Make the appropriate entries on the Sheet Setup dialog box:

* Name. Enter atitle in the box. SFeeAsETe BE
» Paper Size. Select astandard size from the Mame  [oheal |
||St, or %Iect User Defined '[0 S)ec'fy a Paper Size: IWI Cancel
custom paper size. If you selected User yhicth: [ 90mm | Height [FTES0mm

Defined, specify aHeight and Width for the -
paper. [ Landscape =]

+ Scale. Specify the default scale for al views [EEE T

on the sheet. e | Newvewtla
» Template. Select a standard template from the @ ThidAnge | NewDatumlabe: [a
| |St, or g a:t Custom or None. If you Sd ectaj Use custom property values from model shown in

Custom, use the Browse button to select a [Defeut =l
custom templ ate.

» Type of Projection. Select First Angle or the default, Third Angle.

» Next View Label, Next Datum Label. Specify the letter of the alphabet that will
be used.

* Use custom property values from model shown in. Thisoption isused only if
more than one model document is shown on the sheet. If the drawing has notes that
are linked to custom file properties of amodel, select which view contains the
model whose properties you want to use. If you do not specify otherwise, the
properties of the model in the first view added to the sheet are used. See Linking
Notes to Document Properties on page 8-6.

3 Click OK.

Multiple Sheets

8-4

You can add sheets to the drawing at any time.

To add a sheet: ‘
Sheet]
1 Click Insert, Sheet or right-mouseclick onthe sheettab =1 Propeties .

and select Add from the menu. The Sheet Setup dialog Add.
box appears, with the default name of the next new sheet in Delete
sequence, for example, Sheet 2. Activate

2 Set the parameters as described above, and click OK.
To delete a sheet:

1 Right-mouse click the sheet tab, and select Delete.

2 Click Yes inthe Confirm Delete dialog box.

You can also click on the sheet in the FeatureM anager design tree or the graphics window,
and press the Delete key. Click Yes in the Confirm Delete dialog box.

To view a different sheet:
Click the sheet tab, or right-click the sheet tab and select Activate.



Customizing a Drawing Template

You can customize drawing templates to match your company’s standard format.

To edit the drawing template:

1 Right-mouse click the sheet or
template icon in the o [ et
FeatureManager design tree, or  |5& g e

DIMENSIONS ARE IN INCHES

X INSERT COMPANY NAME HERE £
TolERANCES ARe B N "

any blank area on the drawing o s s
sheet and sele&dit Template e
from the menu.

2 To edit existing text in the title T i AL — ik
blocks, double-click the text.

< INSERT PART NAME HERE >

WRTER L

TheProperties sheet folNote r—
appears. Note |

. Mate Test:
* Enter ne,v teXt In the NOte TeXt bOX < INSERT COMPANY NAME HERE > Add Sumbal...
¢ Modify the Angle and Text Justification
(Center’ Left' nght) If needaj' Angle: |Odeg i’ Text Justification: |Left e
» If youwant to use acifferent font, deselect  FEL L
Use Document’s Font , then click Font to fD‘;ﬁ'yj?W‘,‘gﬁg"tfadE' o
. Anow Style: Tie e Eig‘ht
select anew font style or size. Fo e o
1 1 1 H  Balloon Font
» To specify all.nk tq@;ﬂle or URL, click A e —
Insert Hyperllnk ' Sizs: Tight Fit i I™ Use Document's Font

¢ Tolink the text of the note to a property,
click Link to Property [%:]. See Linking
Notes to Document Properties on page
8-6.

Click OK to accept the new font and/or text.

4 To edit the template format by moving, deleting, and adding lines or text in the text
blocks:

« Todelete, click theline or text and press the Delete key.
e Tomove, click theline or text and drag to a new location.
» Toaddlines, click the Tools, Sketch Entity, Line or .

e Toadd text, click on the sheet, then click Insert, Annotations, Note or . Specify
the text properties, then drag the text to the desired location.

0K | cancel | o | Hen |

5 The standard templates supplied with the software include an anchor point for placing
the bill of materialsin a specific location on the sheet. To set the anchor point, expand
the Template icon for the sheet. Right-mouse click the Bill of Materials icon, select
Set anchor, then click where you want the anchor point on the sheet.
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You can also right-mouse click a sketch point in the template, and select Set as
Anchor. The anchor point is highlighted in pink, and its visibility toggles when you
click theicon.

NOTE: You can add an anchor point to drawings that you created in versions
prior to SolidWorks 98Plus.

Right-mouse click the sheet, and select Edit Template. Then right-
mouse click a sketch point (add oneif needed), and select Set as
Anchor.

If the sheet does not already have atemplate, you create one when
you perform this procedure.

For information about using the anchor point when you insert a BOM, seeBill of
Materials on page 9-29.

6 To add objects from other applications, such as bitmaps of your company logo,
standard note text from afile, etc., click Insert, Object.

You may create a new object or insert one from afile. Objects may be linked or
embedded in template files. For more information, see Chapter 14, “Object Linking
and Embedding.”

To save the template:
Click File, Save Template.
» Tooverwrite a Standard Template, select the template from the list, and click OK.

» To save the template with a new name, click Custom Template. Then Browse to
the desired directory, enter a new template name, and click Save. (Template files
have the .slddrt extension.)

When you save the template, any custom file properties that you have added to the
drawing document are saved with the template. The custom properties in the template
are added to any new drawing that uses the template.

See Custom Properties on page 5-25 for more information.

To end editing the template and return to working with an individual sheet:

Click Edit, Sheet, or right-mouse click the sheet or templateicon in the
FeatureManager design tree, or any blank area of the sheet, and select Edit Sheet.

Linking Notes to Document Properties

To automatically insert information in adrawing, you can link note text in the template to
document properties.

All SolidWorks documents have the system-defined property SW-File Name (the name of
the document, without the extension). Additionally, drawings have the following system-
defined properties:



Property name Value

SW-Sheet Scale scale of the active sheet

SW-Template Size sheet size of the active sheet

SW-Current Sheet sheet number of the active sheet

SW-Total Sheets total number of sheetsin the
active drawing document

SW-Sheet Name name of the active sheet

You can link a note to the properties of the model that is shown in the drawing (the SW-
File Name property, or a user-defined custom property in the model document).

While you are editing the template, avariable for the property name is displayed ($PRP:
“property name” ). When you return to editing the sheet, the value of the property is
displayed, if it isfound. If the property value cannot be found, the variable for the property
nameis displayed on the sheet.

To link a note in the template to a property:
1 Inthe Note Properties dialog box, click Link to Property [%1].
2 IntheLink to Property dialog box, select aProperty Name from thelist. Thelist

contains the names of the system-defined properties, and any custom propertiesto
which you have assigned values in the active drawing document.

A linked note may include additional text, and it may include links to more than one
property. For example, to display the current sheet number and the total number of
sheets, you can add this note:

SHEET $PRP: “SW-Current Sheet” OF $PRP: “SW-Total Sheets”
On the sheet, the property values are displayed:
SHEET 1 OF 2 (on the first sheet of atwo-sheet drawing)

3 Tolink the note to the properties of the model shown in the drawing, click External
model reference , then select aProperty Name from thelist. The value of the property
for the model shown in thefirst view inserted into the sheet is displayed by default.

If the sheet contains views of more than one model, you can specify which view
contains the model whose properties you want to use. Right-mouse click the sheet,
select Properties , then select the view from the list under Use custom property
values from model shown in.

If no modél is shown in the drawing (for example, when you are creating a new
template), you may either select a property from the drawing'slist, or add a new
custom property. The property is resolved when a model is added to the sheet.

When you save the template, any new properties that you added are saved with the
template. The properties are added to any new drawing that uses the template.

4 Click Rebuild [8] to update the drawing, if necessary.
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The Drawing Window

The drawing window includes a FeatureManager design tree that is similar to the design
tree in the part and assembly windows. The FeatureM anager design tree for drawings
consists of ahierarchical list of items pertaining to the drawing. Thereisanicon for each
sheet; under each sheet, there are icons for the template and each view.

A [+] symbol beside an item’s icon indicates that it contains associated items. C2k the
to expand the item and display its contents.

Standard views contain the feature list for the part or assembly shown in the view.
Generated views, such as detail or section views, contain different, view-specific items
(detail circles, section lines, etc.).
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Views of Parts and Assemblies

You can generate drawings of apart or assembly in avariety of view types: Standard 3
View, Projection, Named, and Relative to Model. You can also create Auxiliary, Detail,
Section, Aligned Section, or Broken views from existing views. The part or assembly
document must be open and saved before you create a drawing of it.

You can also create an Empty view for sketching. See 2D Sketching on page 8-35 for
more information.

For some operations, you need to select a view; for others, you activate a view.

O Selecting aview allows you to create a projected view, to insert break lines for a
broken view, to move the view on the shest, to resize the view boundary, etc. A
selected view has a green border with drag handles. To select aview, click anywhere
within the boundary.

QO Activating aview allows you to sketch entities on that view. Thisis necessary for
sketching section lines, defining areas for detail views, etc. To edit the sketch entity,
the view to which it belongs must be active. The border of an active view isared
shadowed box.

You can set an option that causes drawing views to activate automatically when the cursor
passes over them. Click Tools, Options, Drawings, and select Dynamic Drawing View
Activation.

O When checked, the view closest to the cursor position is activated automatically. To
stop the dynamic activation temporarily, you can lock the focus on a view or on the
sheet. Right-mouse click the view or the sheet, and select Lock View Focus or Lock
Sheet Focus.

e Lock View Focus alowsyou to add sketch entities to a view, even when the cursor
is close to another view. You can be sure that the items you are adding belong to the
view you want.

* Lock Sheet Focus alows you to add sketch entities to the sheet. Otherwise, the
sketch entities belong to the view that is closest to where you begin sketching.

To return to dynamic activation mode, right-mouse click again, and select Unlock
View Focus (or double-click adifferent view) or Unlock Sheet Focus (or double-
click any view).

O When unchecked, double-click anywhere within a view’s boundary to activate the
view, or right-click within the boundary and sel@éctivate View. To de-activate a
view, either double-click again, or activate a different view, or right-click and select
Activate Sheet.
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View Boundaries

8-10

Asthe cursor passes over the edge of a drawing view, the view boundary is highlighted.
The size of the view boundary is calculated automatically, based on the size, shape, and
orientation of the model shown in the view. You can adjust the size of the view boundary
(enlarging the view boundary may make it easier to select or activate a view). You cannot
make the view boundary smaller than the model displayed in the view. View boundaries,
and the views they contain, may overlap.

To change the size of the view boundary:

1 Select theview. B, .
2 Movethe cursor over a green drag handle at the corner or

side of the boundary until it changes to aresize cursor
shape. | |

3 Drag the handle as needed to resize the boundary.

To turn the boundary display on/off:

Onthe Drawings tab of the Options dialog box, click Display drawing view borders.
When checked, the boundary of each view is displayed as a gray box. When
unchecked, boundaries are hidden. This option appliesto all the views in the drawing.

Even if the boundaries are hidden, they still become highlighted when the cursor
passes over them.



Standard 3 View

The Standard 3 View option under Insert, Drawing View creates three default
orthographic views of a part or assembly displayed at the same time.

There are several waysto create a Standard 3 View drawing.

To create the Standard 3 View:

1 Open the saved part or assembly, and open a new drawing.

2 Click Insert, Drawing View, Standard 3 View, or on the Drawing toolbar. The
cursor changes to include a small part symbol Q@.

3 Switch to the part or assembly window (select it by name from the Window menu, or
tile the windows, then select it), and click anywhere to select.

The drawing window returns to the front (if necessary) and the three views are placed
in the drawing.

To create the Standard 3 View (drag-and-drop method):

The default view created when you drag and drop a part or assembly into a drawing isthe
Standard 3 View.

1 Open anew drawing window.

2 Drag apart or assembly document from the Windows Explorer window, and drop it
into the drawing window.

Drag the name from the top of the FeatureManager tree of an open part or assembly
document, and drop it into the drawing window

To create the Standard 3 View from a hyperlink in Internet Explorer:

1 In Internet Explorer (version 4.0 or higher), navigate to a location that contains
hyperlinks to SolidWorks part files.

For example, on the SolidWorks website, in the Support section, navigate to the Solid
Modeling Library page. You may also be able to obtain SolidWorks parts from certain
third-party vendors.

2 Drag the hyperlink from the Internet Explorer window, and drop it in an open drawing
window. TheSave As dialog box appears.

3 Navigate to the directory where you want to save the part, enter a new name if desired,
and clickSave.

The part document is saved locally, and the views of the part are added to the drawing.
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The lower left view in athird angle projection is the default Front view from the part or
assembly. For first angle, the front view is at the upper left. See Modifying the Sheet
Setup on page 8-3 for information about setting the default projection.

Planel Planel

3rd Angle Projection 1st Angle Projection

The alignment of the top and side viewsis fixed in relation to the front view. The top
view can be moved vertically, the side view can be moved horizontally.

For more information about arranging views on a sheet, see Moving Views on page
8-29 and Aligning Views on page 8-31.
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Projection View

A Projection view is created by projecting an orthogonal view, using First Angle or Third
Angle projection, as specified in the Sheet Setup dialog.

To create a projection view:
1 Select an existing view by clicking inside its boundary.

2 Click Insert, Drawing View, Projection or on the Drawing toolbar. The cursor
shape changesto <.

Asyou move the cursor, a preview of the view boundary is displayed, snapped to the
nearest projection. To override the snapping behavior as you place the projection view,
press the Ctrl key as you move the preview around. To resume the snapping behavior
while dragging, release the Ctrl key.

Move the cursor until the view iswhere you want it to be, then click to place the view.

Select a projection direction by clicking beside the selected view in the desired
direction. You can project to the | eft, right, above, or below (in this example, the user
clicked to the right of the selected view).

=) = o e .

Selected view Projected view

A projection view is placed on the sheet, aligned to the view from which it was created.
By default, you can move a projection view only in the direction of the projection. See
View Alignment and Display on page 8-29 for information about changing the
alignment of views.

5 Todisplay an arrow indicating the direction of projection, right-click the projection
view on the sheet or in the FeatureManager design tree, and select Properties. Click
Display view arrow and enter alabel if desired (maximum of two characters).
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Auxiliary View

An Aucxiliary view issimilar to a projection view, but unfolded normal to areference edge
inan existing view.

To create an auxiliary view:
1 Select the reference edge (not a horizontal or vertical edge, which would create a
standard projection view).
2 Click Insert, Drawing View, Auxiliary or on the Drawing toolbar.
Asyou move the cursor, a preview of the view boundary is displayed. To override the

default alignment as you place the auxiliary view, press the Ctrl key as you move the
preview around. To resume the snapping behavior while dragging, release the Ctrl key.

3 Movethe cursor until the view is where you want it to be, then click to place the view.

The auxiliary view is placed on the sheet, aligned to the edge from which it was
created. By default, you can move an auxiliary view only in the direction of the
projection. See View Alignment and Display on page 8-29 for information about
changing the alignment of views

A view arrow (or set of arrows, if you use ANSI dimensioning standards) that indicates
the direction of projection is added automatically.

Selected edge ﬁ Auxiliary view
/

4 To remove the arrow, or to change the label, right-click the auxiliary view on the sheet
or in the FeatureM anager design tree, and select Properties. Click Display view arrow
and enter alabel if desired (maximum of two characters).
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Named View

You create aNamed view by selecting from the view namesin the model document.
Named views include:

O Standard orthographic views (Front, Top, Isometric, and so on)
QO Current model view

O Custom views that you created in the model by zooming, rotating the model, enabling
Perspective [B] if desired, then saving the view by name. The entire part or assembly
isdisplayed at the scale of the selected view, even if the selected view orientation in the
part or assembly displays a zoomed-in view.

For more information about creating anamed view in the View Orientation dialog box,
refer to Using Named Views on page 1-30.

To insert a named view:

1 Inthedrawing, click Insert, Drawing View, Named View or on the Drawing
toolbar. The cursor changesto Q@ .

2 Switch to the part or assembly window (select it by
name from the Window menu), and click anywhere. [y HE

“Front - ak I
“Back _I

“Left Cancel |
*Right

“Tap

“Buottom J Help |

The Drawing View - Named View dialog box
appears. The list contains the names of all the
standard views, the Current view, and any custom
views you created in the model.

*“Trimetric:
“Dirnetric

3 Double-click anamed view from thelist, or select a
named view and click OK. The cursor changesto <.

4 Switch to the drawing window, and click where you want to place the view. Named
views are not aligned to other views by default, and may be moved freely to any
location on the drawing sheet.

Isometric View
Default

Front View

|- Saved Named View
or Current View
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Relative to Model View

A Relative to Model view is an orthographic view defined by two orthogonal faces or
planesin the model and the specification of their respective orientations. Thisview typeis
also used to set the first orthographic view in adrawing if it isto be something other than
adefault view.

8-16

To insert a relative to model view:

1

Click Insert, Drawing View, Relative To Model or on the Drawing toolbar. The
cursor changes to the model face selection shape Q<>

Click afacein the model window that you want to have a specific orientation.
The Drawing View Orientation dialog box
appears. Selected face will be oriented towards the m
Select an orientation (Front, Top, Left, etc.), and o Il oo | Jron
click OK. o

Battam

Select another face, perpendicular to the first.
Select the orientation for this face from the Drawing View Orientation list.

Click with the <+ cursor on the drawing sheet where you want to place the view.
Relative to model views are not aligned to other views by default, and may be moved
freely to any location on the drawing sheet.

NOTE: Tiling the drawing and model windows may be easier than switching
windows when you need to select the model faces and view location.

Example: A true view of an angled face perpendicular to the front face of amodel is
created in this manner. The angled face is specified as Front and the front
face as Left. If the angle of the facein the model changes, the views update to
maintain the orientation as originally specified.

O

Click the angled face, Click a perpendicular Resulting view,
and select Front face, and select Left Relative to Model



Detail View

You create a Detail view to show a portion of aview, usually at an enlarged scale. This
detail may be of an orthographic or 3D view or a section view.

To create a detail view:
1 Activate an existing view (see page 8-9).

2 Using a sketch entity tool, create a closed profile around the area to be detailed. (The
profile is usually, but not necessarily acircle.)

Select one entity of the profile.

Click Insert, Drawing View, Detail or on the Drawing toolbar. As you move the
mouse, a preview of the view boundary is displayed.

5 Click when the view is where you want to place the |abelled detail view.
The note on the detail view includes the |etter label and scale.

Sketched detail circle Detalil circle label Detail view note

=
7

A1:1)

Active view Detail view

Detail views are not aligned to other views by default, and may be moved freely to any
location on the drawing sheet.

To modify a detail view:

QO To change the scale of the detail view, right-click the view on the sheet or in the
FeatureM anager design tree, and select Properties. Under Scale, deselect Use sheet's
scale, enter anew scaleratio, and click OK.

QO To change the detail view note text, double-click the text (or right-click the text and
select Properties ), and modify it as needed in the Note dialog box.

* |If you change the label in the note, the label on the detail circle updates.
* |If you change the scale in the note, the detail view scale updates.
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Q To change only the detail circle label, double-click
it, enter the new label, and press Enter. The detail —

view note updates. % ‘
—h :':::.:::_M

Q To changethe detail circle label font and letter,
right-click the letter and select Properties. Enter a @ 7~
new letter if needed. Deselect Use Document's
Font, click Font, then choose anew size or style.

Q To move the note or the detail circle label, drag the item with the mouse.

To redefine the cutting edge of the detail circle:
1 Right-mouse click on the sketched detail circle and select Edit Sketch .

2 Click and drag the profile to change the shape or size. Note the cursor shape [%
for the detail circle. 2

3 Click Edit, Rebuild or [B] on the Standard toolbar to update the detail view.
You can also reshape the detail circle by dragging it. The view automatically updates.

To specify the line font for the detail view border:
1 Click Tools, Options .

2 OnthelLine Font tab, under Type of Edge , click Detail Border , then choose a Line
Style and Line Weight .

3 Click OK.
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Broken View

You can use a broken view (or interrupted view) on the drawing of along part that has
auniform cross-section. This makesit possibleto display the part in alarger scaleon a

smaller size drawing sheet.

Reference dimensions and model dimensions associated with the broken area reflect
the actual model values. For information about dimensioning a drawing view, see

Chapter 9, “Detailing.”

To create a broken view:
1 Select the drawing view and clitksert,

Vertical Break (or Horizontal Break). Two
break lines appear in the view.

You can add more than one set of break line
to a view; however, all breaks must be in the
same direction. You can only add breaks to an
unbroken view.

Drag the break lines to the places on the pa:
where you want the breaks to occur.

Right-mouse click inside the highlighted
boundary and sele8treak View from the
menu.

The part is displayed with a gap in the part
geometry. In addition to model geometry,
broken views also support cosmetic threads
axes, and sketch entities (section lines, dete
circles, etc.).

To restore a broken view to its unbroken state:
Right-mouse click the broken view, and selgaetBreak View.

To modify a broken view:

Break

» To change the position of the break, drag the break lines.

¢ Tochangethewidth of the break gap, click Tools, Options, and select the Detailing
tab. Enter anew value in the Break Gap box under Break Lines.

¢ To change the shape of the break lines, right-mouse click a break line and select a
line style from the menu: Straight Cut, Curve Cut, Zig Zag Cut, or Small Zig Zag

Cut.

[
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Section View E

You create aSection view by partitioning the view with asection line. The view may bea
straight cut section or an offset section defined by a stepped section line. The section line
may also include arcs.

8-20

To create a section view:

1

Activate an existing drawing view (double-click the view, or right-click and select
Activate View).

Click Tools, Sketch Entity, Centerline or Line, or click or on the Sketch Tools
toolbar.

Sketch asingle or stepped centerline or line through the model in the active view.

Select the sketched centerline or line (if it is not already selected). For a stepped line,
you only need to select one segment.

Click Insert, Make Section Line.

Notice the arrows, indicating the direction of the cut. If necessary, double-click on the
section line to reverse the direction of the arrows.

Now you can edit other section line properties that control the resulting view, if you
wish. See Modifying Section Views on page 8-22 for more information.

With the section line still selected, click Insert, Drawing View, Section or [] onthe

Drawing toolbar.
|
Y 4 a
UQ’)“LOQ“

N/
w oY “A

NOTE: If you prefer to create the section line and the default section view in
asingle step, skip Steps 5 and 6. Instead, after you select the sketched
segment, click or Insert, Drawing View, Section.

Asyou move the cursor, a preview of the view boundary is displayed. By default, the

view isaligned in the direction of the arrows on the section line. To override the default
alignment as you place the view, press the Ctrl key. To return to the default alignment

while dragging, release the Ctrl key.

In its default alignment, a section view can only move in the direction of arrows. See
View Alignment and Display on page 8-29 for information about changing the
alignment of views.



Aligned Section View

You can create an aligned section view through a model, or portion of amodel, that is
aligned with a selected section line segment.

To create an aligned section view:

1

Activate an existing drawing view (double-click the view, or right-click and select
Activate View).

Click Tools, Sketch Entity, Centerline or Line, or click or from the Sketch
Tools toolbar.

Sketch the section line. The section line should consist of two connected lines at an
angle to each other.

Select the segment of the sketched section line to which you want to align the view.
Click Insert, Make Section Line.

Notice the arrows, indicating the direction of the cut. If necessary, double-click on the
section line to reverse the direction of the arrows.

Now you can edit other section line properties that control the resulting view, if you
wish. See Modifying Section Views on page 8-22 for more information.

With the section line still selected, click Insert, Drawing View, Aligned Section or
on the Drawing toolbar.

NOTE: If you prefer to create the section line and the default aligned section
view inasingle step, skip Steps 5 and 6. Instead, after you select the
sketched section line segment, click or Insert, Drawing View,
Aligned Section.

You cannot change the angle of the line that you selected to align the view; you can
change its position, however.

L
-

Active view with section line Aligned section

Asyou move the cursor, a preview of the view boundary is displayed. By default, the
view isaligned in the direction of the arrows on the selected segment of the section
line. To override the default alignment as you place the view, press the Ctrl key. To
return to the default alignment while dragging, release the Ctrl key.
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In its default alignment, an alighed section view can only move in the direction of
arrows on the selected segment. See View Alignment and Display on page 8-29 for
information about changing the alignment of views.

Modifying Section Views

8-22

]

]

To edit the letter 1abel on the section line, double-click the letter |abel, enter a new
letter, and press Enter.

To edit the note on the section view, double-click the text, make any necessary changes
(edit the text, add symbols, change the font, etc.) in the Note dialog box, and click OK.

To edit the location of section lines, drag them as needed. You can also right-mouse
click the section line and select Edit Sketch, then make changes.

To change the cut direction as indicated by the arrows, double-click anywhere along
the section line.

After changing the cut direction or editing the section lines, update the view using one
of these methods:

« Click [8] or Edit, Rebuild.
» Right-mouse click the section view and select Update View.
« Select the view and click Update View [(] .

Modifying the crosshatch

If you specify a crosshatch pattern in a part document, that pattern is used for section
views created for the part (and for instances of the part in assemblies). Otherwise, section
views use the default crosshatch pattern, as defined in Tools, Options, Crosshatch.
Changes to the default crosshatch pattern selection take effect in the next SolidWorks
session. See Crosshatch Options on page A-4 for more information.

To modify the crosshatch pattern for a section view:

1

Right-mouse click the face, or Ctrl-click multiple faces, and select Crosshatch
Properties.

Specify the Pattern, Scale and Angle, and observe the Preview.

Under Apply To, choose whether to change only the selected Region, the section faces
for the entire Component (in asection view of an assembly), or al the section facesin
the View.

To remove the crosshatch for alayer (Region, Component, or View), select the layer
in the Apply To list, and click Remove Crosshatch. (Thisoption is only available for
layers that can logically be removed.)



The crosshatch is removed alayer at atime. For example, if you remove the crosshatch
from aregion, any crosshatch applied earlier to the whole component is revealed. If
you remove crosshatch from a component, the default crosshatch for the view is
revealed.

5 Click Apply or OK to accept the changes, or click Cancel.

Modifying the centerline display

Centerlines are automatically added where needed (holes, circular extruded bosses or cuts,
and revolved features) in a section view. To specify the distance to extend the centerline
beyond the model edge, click Tools, Options, Detailing, and under Dimensioning
Standard, enter avalue for Centerline extension.

You can modify the length of the centerlines by dragging the endpoints. If you do not want
the centerlines, you can either del ete them from the section view, or you can turn off the
display by clicking View, and deselecting Axes.

Modifying the section line properties

You can also make changes to a Section View or Aligned Section View by editing the
section line properties. You can set these properties either before or after creating the
section view.

If you want to set these properties before creating the view, sketch the section line, select
it, then click Insert, Make Section Line. This makes the sketched line into a section line
without automatically creating the associated view. Then right-mouse click the section
line and select Properties.

If you want to modify the section view after it is created, right-mouse click the section line
(not the view) and select Properties. You need to click (8] or Edit, Rebuild, or right-click
the section view and select Update view, after modifying section line properties in order
to update the view.

These two options affect only the labels:

« Label. Change the letter that is associated
with this section line by selecting the letter Lbet

and entering a new label.
* Use Document’s Font. When checked, the u Ehange,gi'edim of et ﬂl

section line text uses the same font as the u Scafe with _deB' changes @ |

rest of the document. When unchecked, you | Eatial section

can click the Font button and specify the

font style and size to use.

[ Display only suface cut

Font

¥ Use Document's Font
The remaining optionsin the Section Line dialog Eort.. |
box control the representation of the model in the =
resulting view. They may be used individually or
in combination, for either section views or aligned
section views.
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Experiment until you get the results that you want. Remember to update the view after you
make changes to the Section Line Properties.

The examples that follow are based on this model and the view containing the section line
shown here.

« Change direction of cut. Reverse the direction of the section line cut. This has the
same effect as double-clicking the section line.

» Scale with model changes. The section line changes size parametrically with the
model. This could result in asection cut that is not what you intended, however. The
default for this option is off.

» Partial section. If the section line Change direction of cut
does not go al the way across the BRI checked for both views
view, selecting this option causes T
the section view to include only
the portion of the model crossed.

Partial section Partial section
unchecked checked
* Display only surface cut.

A simplified view, with surfaces

behind the section plane removed. % %

Only the surface(s) actually cut by

the section line are displayed in

the section view. Display only surface cut  Display only surface cut

unchecked checked



Section Views of Assemblies

When you create a section (or aligned section) view of an assembly, you can exclude
(leave uncut) selected components by specifying the Section Scope.

To exclude components from a section view of an assembly:

1 Activateaview, and create a section line as described in Section View on page 8-20 or
Aligned Section View on page 8-21.

2 Click Insert, Drawing View, Section @, or Aligned Section . The Section
Scope dialog box appears.

3 Ontheactive drawing view, or in the FeatureManager design tree, click the
components that you want to exclude from the section view. The selected components
arelisted inthe Excluded Components box.

NOTE: When selecting components in the FeatureM anager design tree, be
sure to select them from the active view.

To remove a component from the list, select the component again.

A
(—
Both components Shaft excluded

Wal included

o

,\

4 Setthe Exclusion Status if the selected component is used more than oncein the
assembly (for example, if it isamember of apattern, or if it is used as a component of
more than one subassembly):

 |If you want to exclude all the instances of the selected component in the assembly,
click Don't Cut All Instances . In the resulting view, all instances of the selected
component will be left uncut.

¢ If you want to exclude only the selected instance, leave this unchecked. In the
resulting view, only the selected instance will be uncut; all others will be cut.

5 If you want the software to automatically adjust for neighboring components with the
same crosshatch pattern, click Auto Hatching. The angle used in the pattern
automatically alternatesin 90 degreeincrements. If there are still adjacent section faces
with the same pattern, the pattern spacing is adjusted.
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< |
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\

Auto Hatching ON

If you do not use auto hatching, you can manually adjust the angle and spacing on
adjacent components. See Modifying the crosshatch on page 8-22.

Auto Hatching OFF

NOTE: A detail view created from an assembly section view inherits the

crosshatch patterns of its parent view.

6 Click OK.

In the resulting section view, excluded components are not cut. They may be shown in
the view, or you may remove them from the view by setting the section view property
Display only surface cut. See Modifying Section Views on page 8-22 for more

information.

To edit the section scope for the view:

Right-mouse click the section view, either on the sheet or in the FeatureManager design
tree, select Properties, and click the Section Scope tab of the Drawing View Properties

dialog box.

» To add components to the Excluded Components list, click the componentsin the
section view (not the parent view).

« To remove acomponent from the list, select the component again.

« TochangetheExclusion Status for componentsthat are used more than oncein the
assembly, select the component inthe Excluded Components list, then click Don't

Cut All Instances .
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View Properties

The Drawing View Properties sheet provides information about the drawing view and the
model or assembly that it represents, the view’s scale, dimension type, and configuration.

To examine or modify drawing view properties:

Right-click a drawing view on the sheet or in the FeatureManager design tree, and select

Properties.
Q View Information. Displays the Drawing View Proportics HE
name and type of the selected view. .. e |
O Scale. To change the scale of the v inormaten
. Mame: Diawing Viewd
view, deselect/se sheet’s scale |, Tupe: Auiary Yie
then change the scaleratio valuein T STT——
the Scale boxes. The default scale Wewel el
.. Docurnent [:MPartz38hausview SLODPRT
ratio1s 1 2 Marmed wiew:  [Mota named view j
O Model Information . Displaysthe G e ey
" Use maodel's "in-use" o lagt saved configuration
mOde| name and pah tO the * Use named configuration:
document. If the selected view isa Default =
Named view , you can specify a
different view orientation. Select a Fy:; i::::;:ons meje:r‘::;z:rz:ic] I= | liar Breaks witl parent
standard or user-defined view from : E IV Display views o |©
the I|$ 1.4 | Cancel | Help |

QO Configuration Information . To specify the model configuration to use, click Use
model’s “in-use” or last saved configuration , or click Use named configuration
then select an existing configuration from the list.

Q Show in exploded state . To use the exploded view of an assembly, select this option.
(You must create an exploded view in the assembly document first.)

Q Type of dimensions created in this view . To specify the dimension type, select either
Projected or True (Isometric).

Q Align breaks with parent . To align abroken view with the broken view that it was
derived from, select this option. (Click Edit, Rebuild , if necessary.)

QO Display view arrow . To display an arrow indicating the direction of projection, select
this option and specify the label (two characters maximum).
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Updating Views

The update mode for al the views of anew drawing is controlled by the option Automatic
drawing view update when model changes on the Drawing tab of the Tools, Options
dialog box. When checked (the default), all views are updated automatically when the
model changes. When unchecked, you update the views manually. You can change this
option for the current drawing at any time.

In manual view regeneration mode, you can update all the views at once when you are
ready, or update them one by one. When the model changes, any drawing views that need
to be updated are marked with alight gray crosshatch pattern.

NOTE: You cannot activate or edit adrawing view that needs to be updated.

To change the update mode in the current drawing:

Right-mouse click the Drawing icon at the top of the FeatureManager design tree, and
click Auto view regeneration. If there is no check mark, manual view regenerationis
enabled.

To manually update drawing views:
1 Change to manual view regeneration mode as described above.
2 Toupdate all the views at once, use one of these methods:
e Click Edit, Update All Views.
« Click Edit, Rebuild or [B] to update any views that need to be updated.
» Press Ctrl-Q to force aregeneration of the entire drawing.

» Right-mouse click the Drawing icon at the top of the FeatureManager design tree,
and click Update All Views.

3 Toupdate asingle drawing view, use one of these methods:

» Select the view, then click Edit, Update View, or click on the Drawing toolbar.
(Use Tools, Customize to add the Update View icon to the toolbar, if necessary.)

» Right-mouse click the view, and select Update View.

You may select the view either in the FeatureManager design tree or on the drawing
sheet for either method. You also can Ctrl-click several views at once for updatein this

way.
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View Alignment and Display

Moving Views

To move a view:

Move the mouse over the boundary of aview, and drag the view to a new location when
the boundary is highlighted. You can also select a view, then move the cursor over the
boundary until the move cursor R%) appears, then drag. Note the following exceptions:

O Standard 3 View. The alignment of the front view isfixed in relation to the other two
views. When you move it, the other views also move. The other two views can move
independently, but only horizontally or vertically, toward or away from the front view.

O Auxiliary, Projection, Section, and Aligned Section views are aligned with the parent
views from which they are created, and only move in the direction of the projection.

O Broken views respect the alignment of the view before it was broken.
0O Named, Detail, Relative to Model, and Empty views may be moved freely on the
sheet; they are not aligned to any other views by default.
To break a view’s default alignment:

For views that have adefault alignment, you can break the alignment and move the views
independently.

Right-click inside the view boundary (not on the model), and select Alignment, Break
Alignment from the menu, or click Tools, Align Drawing View, Break Alignment.

To return a view to its default alignment:
You can return aview whose alignment you have broken to its original alignment.

Right-click inside the view boundary (not on the model), and select Alignment, Default
Alignment, or click Tools, Align Drawing View, Default Alignment.

Copying and Pasting Views

You can cut, copy, and paste drawing views from one sheet to another in the same
drawing, and from one drawing document to another.

You can also drag and drop views from sheet to sheet within a drawing (but not to another
drawing document).

To perform these operations on multiple views at once, hold the Ctrl key as you select the
views.
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To cut/copy/paste a drawing view:
1 Select the view either on the sheet or in the FeatureManager design tree.
2 Click Cut or Copy B2, or use the selections on the Edit menu.

3 Changeto thetarget sheet, click where you want to paste the view, and click Paste
or Edit, Paste.

NOTE: If you want to copy a detail or section view from one drawing to
another, you must also copy the parent view from which you created
it. You can either copy the parent view first, or you can copy both the
parent and the detail/section view at the same time.

To drag and drop a drawing view:

1 Select a view on the active drawing sheet, or select the view’s icon in the
FeatureManager design tree.

2 Tomovethe view, hold th&hift key, then drag the selected view or its icon, and drop it
below the sheet icon for the target sheet.

To copy the view, hold thetrl key, then drag and drop the view or its icon below the
sheet icon for the target sheet.
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Aligning Views

You can change the alignment of views that are not aligned by default, or views whose
alignment you have broken as described in the previous section. You can rotate a view
based on alinear model edge, or you can align one view to another.

To rotate a drawing view:
1 Select alinear model edgein adrawing view.

Selected edge
2 Click Tools, Align Drawing View, Horizontal X
Edge or Vertical Edge. ==of ’

The view rotates until the selected edgeis oriented
horizontally or verticaly.

If there are any views projected from aview you
change this way, they update to maintain their
projection. \

Align Vertical

To align one drawing view to another:

1 Select adrawing view, and click Tools, Align Drawing View, Horizontal to another
view or Vertical to another view.

Right-click a drawing view, and selegtignment, Align Horizontal or Align Vertical.
The cursor shape changes%gm
2 Select the reference view to which you want to align.

The centers of the views are aligned along the chosen direction. The alignment is
maintained if you move the reference view.

To break an alignment created this way, right-click the view and gdlgaiment,
Break Alignment from the menu, or clicKools, Align Drawing View, Break
Alignment.
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Tangent Edges

To specify the default for tangent edge display in drawing views, select the appropriate
option under Tools, Options, Drawings. You can display tangent edges asvisiblelines, or
with adifferent line font (as specified on the Line Font tab of the Options dialog box), or
you can remove them from the display.

Tangent Edges Visible Tangent Edges with Font Tangent Edges Removed

If you need to select hidden (removed) tangent edges, click Tools, Options, Drawings,
and click Select hidden entities.

You can modify the display of tangent edges for a selected view.

To modify the display of tangent edges in a drawing view:

Right-mouse click within the view boundary (not on the model) and select Tangent Edge,
then Tangent Edges Visible, Tangent Edges with Font, or Tangent Edges Removed.

Line Format

The tools on the Line Format toolbar let you modify the appearance of individual lines,
edges, and sketch entitiesin a drawing.

To change the format of a line, edge, or sketch entity:
1 Select the line, edge, or sketch entity you want to change. To select more than one line
at atime, pressthe Ctrl key asyou select.
2 Click atool on the Line Format toolbar and change the format as necessary:
« Line Color. Click [], choose a color from the palette, and click OK.

* Line Thickness. Click [&], and choose a line thickness. As you move the mouse
over the menu, the thickness name (Thin, Normal, Thick, etc.) is displayed in the
Status bar. Corresponding line weights for printing are defined in File, Page Setup,
on the Printer tab, under Line Weights.

* Line Style. Click [E], and choose a style. As you move the mouse over the menu,
the corresponding line style name (Solid, Dashed, Phantom, etc.) isdisplayed in
the Status bar.

To return alineto its origina format, right-mouse click the line, and select Reset line
font.
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View Visibility
You can use Hide View to hide an entire view while working on a drawing. Once hidden,
you can use Show View to see that view again. If you hide aview that has a dependent

detail or section view, you are prompted with the option of hiding the dependent views as
well.

You also can selectively hide and show edges in adrawing view.

To hide/show views:

1 Right-mouse click the view on the sheet or in the FeatureManager design tree, and
select Hide View.

2 Tore-display aview, right-mouse click the view, and select Show View.

NOTE: The views that you hide are invisible unless the view is active (the
standard red outline is visible), or the menu selestiew, Show
Hidden Views is checked (the view boundary is displayed with a
grayX). The cursor shape changes%:Dz and the view boundary
highlights when the cursor passes over a hidden view.

To hide/show edges:

Right-mouse click an edge in a drawing view, and select Hide Edge. The edgeis
removed from the display, but it still is highlighted when the cursor passes over it.

To display the edge again, right-mouse click the edge, and select Show Edge.

Printing a Drawing

You can print or plot an entire drawing sheet, or just a selected area of the sheet. For basic
information about printing and plotting any SolidWorks document, see Chapter 1,
“SolidWorks Fundamentals.”

To print the whole drawing sheet:

1 Click File, Print. In thePrint dialog box, undePrint range, click All or specify the
Pages you want to print.

2 UnderScale, checkScale To Fit to print the entire sheet on the page, or deselect the
option and specify &cale value (by percent).

3 Click OK.

To print a selected area of a drawing sheet:

1 Click File, Print. In thePrint dialog box, undePrint range, click Selection, and click
OK.

ThePrint Selection dialog box appears, and a selection frame is displayed on the
drawing sheet. The frame reflects the current printer settings (page size, orientation,
etc.) as defined und€ile, Page Setup, Print Setup.
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2 Select ascale factor to apply to the selected area.

* Model scale (1:1). Thisisthe default. This means that the selected areais printed at
actual size; amodel dimension of 100mm is printed at 100mm. The default sheet
scaleis used to calculate the correct print size; therefore, for views that use a scale
different than the default sheet scale, you may need to use a custom scale to achieve
the desired result.

» Sheet scale (n:n). The selected areaiis printed as it appears on the full sheet. If the
drawing size and the paper size are the same, the entire sheet is printed. Otherwise,
only the selected areais printed, as it would appear on the full sheet.

e Custom scale. The selected areais printed at a scale factor you define. Enter the
values you want in the boxes, then click Apply scale.

When you change the scale factor, the sel ection frame size changes accordingly.

3 Drag the selection frame to position it over the area you want to print. You can pan or

zoom the view, or change the sheet while the selection frame is displayed.

4 Click OK to print the selected area.

Sending Drawing Documents

8-34

You can send a drawing document to another system using electronic mail. You can
choose to send only the drawing itself, or you can send the drawing and al referenced
documents. This function uses the electronic mail application installed on your system.

To mail a drawing document to another computer:
1 With adrawing document active, click File, Send To.

In the Send Mail dialog box, click aradio button to select one of the following:
 Send the current document only.
 Send the current document and the other document(s) that it references.

A list of the referenced documents, the number of documents, and the combined size of
the documents is displayed.

NOTE: The size of the combined documents may be important to you because
mailing large size documents may cause transmission problems.

If you choose to send the drawing and referenced documents, you do not have to send
all the documents. You can:

» Click afilename you do not want to send, and click Remove.
« Click aremoved filename and click Attach to replace thefile.
» Toreturn all the removed files, click Attach All.

3 Click OK to send the document(s).

Enter your mail password, the mailing address, and any other information requested by
your mail application.



2D Sketching

You can create drawing geometry using 2D sketched geometry only, without reference to
existing models or assemblies. This sketched geometry may be controlled by relations
(collinear, parallel, tangent, and so on), as well as parametric dimensions.

Before starting to sketch geometry, it is often desirable to display agrid. Right-mouse
click the active drawing sheet and select Display Grid from the menu.

To start sketching, click one of the icons on the Sketch Tools toolbar or click Tools,
Sketch Entity, and select atool. Then you can:

¢ Create geometry by selecting Line, Centerpoint Arc, Tangent Arc, 3 Pt Arc,
Circle, Ellipse, Centerpoint Ellipse, Spline, Rectangle, Point, or Centerline.

» Reference existing geometry by selecting Convert Entities, which places
coincident copies of selected edges to reference from.

¢ Copy geometry about a centerline using the Pattern/Mirror tool.
« Modify the sketch using the Fillet and Trim/Extend toals.

When you dimension sketched geometry, the geometry automatically updates when you
modify dimensions and then click Edit, Rebuild.

You can move, rotate, or scale sketched geometry on adrawing by using the Modify
function. Click Tools, Sketch Tools, Modify or |4Z| on the Sketch toolbar. The behavior of
Modify in adrawing isthe same as its behavior in a sketch. For more information about
using Modify, see Modify Sketch on page 2-19.

To define relations on sketched entities:

1 Ctrl-select the entities and click on the Sketch Relations toolbar or click Tools,
Relations, Add.

2 Select from the relations in the dialog box. Available choices are based on the entities
types you picked.
3 Click OK.

For more information about adding and deleting geometric relations, see Geometric
Relations on page 2-28 and Display/Delete Relations on page 2-32.

Empty Drawing View

You can create an empty drawing view to contain your sketch geometry. When thisview is
activated, all sketch geometry added belongs to this view. The sketch geometry can then
be scaled, moved, and deleted as a group while still retaining the editability of the
individual sketch entity.

To create an empty drawing view:

Click Insert, Drawing View, Empty.
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Converting Sketched Entities

To convert sketched curves to construction geometry:
1 Select asketched line, arc, or circle in adrawing.
2 Click Tools, Sketch Entity, Construction Geometry.
—or—
1 Right-click a sketched line, arc, or circle on a drawing.
2 SelectConstruction Geometry from the right-mouse menu.
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Detailing

You can add much of the necessary detailing of your modelsin the part and assembly
documents. This includes dimensions, notes, symbols, etc. Then you can import the
dimensions and annotations from the model into a drawing.

Once in the drawing, you can add other annotations, reference dimensions, and a bill of
materialsif required.

This chapter discusses the following detailing topics:
O Selecting detailing options

O Dimensioning in drawings

O Annotating parts, assemblies, and drawings

O Adding abill of materialsto an assembly drawing
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Detailing Options

You have many options for customizing your drawings to meet your company'’s detailing
standards. To select default drawing and detailing options, Tigls, Options, then
review the options available on these tabs:

a

a

Drawings. Specify the scale, and various display and update options for views. See
Drawings Options on page A-8.

Crosshatch. Specify the crosshatch patterns used for section views, and for user-
defined hatched areas. SE®sshatch Options on page A-4.

Line Font. Specify the line weights and styles used for various edge types in the
drawing. See.ine Font Options on page A-20.

Detailing. Specify numerous options related to dimensions and other types of
annotations. SeBetailing Options on page A-4.

Annotating Drawing Documents

9-2

You can add many types of annotations to SolidWpsgks andassembly documents.
Additionally, fordrawing documents, you can:

a

Import the annotations, dimensions, and reference geometry from the assembly
and part documentsinto the drawing.

Changes that you make to imported annotations and dimensions in the part or assembly
document are updated in the drawing automatically. Changes you make to imported
annotations and driving dimensions in the drawing are updated in the part or assembly
document automatically.

NOTE: One-way associativity can be set between drawings and models
during the software installation. This permits changes to the drawing
that do not change the model. This option can only be reset with a
new installation of the software.

The imported items are displayed in tin@orted Annotations color defined ifmools,
Options, Color tab. You can drag the attachment point along the edge or face where it
is attached, but you cannot re-attach an annotation to a different edge/face/vertex or
free space. The attachment of the annotation in the drawing does not affect the
attachment in the part or assembly.

For more information about importing reference geometryReémence Geometry
in a Drawing on page 9-15.
Add annotations and reference dimensionsin the drawing.

Annotations and reference dimensions added in a drawing do not affect the part or
assembly document. Reference dimensions and annotations are displayed in the
Reference Annotations color defined in th&ools, Options, Color tab.



For more information about creating reference dimensionsin a drawing, see Adding
Reference Dimensions on page 9-5. For more information about creating annotations
in any type of SolidWorks document, see Creating Annotations on page 9-17.

Dimensions in a Drawing

Dimensionsin a SolidWorks drawing are associated with the model, and changesin the
model are reflected in the drawing.

Typically, you create dimensions as you create each part feature, then insert those
dimensions into the various drawing views. Changing a dimension in the model updates
the drawing, and changing an imported dimension in a drawing changes the model.

You may also add dimensions in the drawing document, but these are reference
dimensions, and are driven; you cannot edit the value of reference dimensions to change
the model. However, the val ues of reference dimensions change when the model
dimensions change.

By default, imported dimensions are black. Thisincludes dimensions that are blue in the
part or assembly document (such as the extrusion depth). Reference dimensions are gray
and appear with parentheses. To display reference dimensions without parentheses,
deselect Add Parentheses by Default on the Detailing tab of the Options dialog box, or
right-click an individual reference dimension and deselect Show Parentheses.

(30]
10 (20)
. v\x
Imported Reference
dimensions dimensions
(driving) (driven)

30
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Importing Model Dimensions

You can import the dimensions from the model into all the drawing views at once, or into
selected drawing views.

Q When you import dimensionsto all views at once, dimensions appear in the most

appropriate view. For example, the diameter of aholeisdisplayed inits Normal To
view. Features that appear in partial views, such as Detail or Section views, are
dimensioned in those views first. Inserting dimensions this way reduces the effort
required to clean up the drawing.

When you import dimensions to selected views, you can import the dimensions for the
entire model, or you can selectively import the dimensions for one or more
components (in an assembly drawing) or features (in a part or assembly drawing).

Dimensions are placed only in the views where they are appropriate. Duplicate
dimensions are not imported automatically. Once a dimension has been imported to one
view, it is not imported again to another view.

You may delete a dimension from one view, then import it to adifferent view, or you may
move or copy it to another view (see Moving and Copying Dimensions on page 9-7).

To insert the model dimensions in a drawing:

1

5

Select the view(s) to which you want to import Insert Model Items
di me_nsi ons. If you want to import di m_ensi onsto all T e x|
the views at once, do not pre-select aview. F E:::!smds Cancel_|
Click Insert, Model Items. Y e s —222—]
The Insert Model Items dialog box appears. - gjff”‘“;'”a"m Impot o Views
Select Dimensions. - e | -
To display the instance count in a pattern or the Rfetros Geomsty— -Irpot o
revolution count in a helix, select Instance/ ™ Curves o e
Revolution Counts. N FEIERE
Change the selection of viewsiif necessary. To [ o

import dimensions to selected views, deselect [ Al T netBnenions ol

Import Dimensions into All Views, then click the
desired views on the drawing sheet.

The selected views are listed in the Import into Views box. Click the views again to
remove them from the list; right-mouse click the drawing sheet, and select Clear
selections to remove all the views from the list.

Click OK.

To insert model dimensions for a selected component or feature in a drawing:

1

9-4

In apart drawing, click aface of the feature; in an assembly drawing, click a
component or the face of afeature (or expand the Drawing View in the
FeatureManager design tree, and select the component or feature).



2 Click Insert, Model Items, and select Dimensions (and Instance/Revolution Counts
if needed).

3 Under Import From:
» Click Selected Feature to add the dimensions for only the selected feature.

» Click Selected Component to add the dimensions for the selected component
(available when an assembly component, or a feature of an assembly component, is
selected).

» Click Entire Model to add the dimensions for the entire part or al the assembly
components.

NOTE: When Selected Feature or Selected Component is checked,
dimensions for the item are displayed only in the view where you
selected the item. You cannot select adifferent view or all views.

4 Click OK.

Adding Reference Dimensions

You can use the same methods to add parallel, horizontal, and vertical reference
dimensions to a drawing as you use to dimension sketches. See Dimensioning Sketches
on page 2-22 for more information. Additionally, you can create ordinate or baseline
dimensionsin a drawing.

NOTE: Reference dimensions are not driving dimensions. You cannot edit
reference dimensions to change the model. However, when you
change the model, the reference dimensions update accordingly.

To add parallel dimensions to a drawing:

1 Click on the Sketch Relations toolbar, or click
Tools, Dimensions, Parallel. <

2 Click the geometry to dimension. Asyou move the 40
cursor around the model, a preview of the
dimension typeis displayed. The cursor position
relative to the attachment points causes the
dimension to snap to the appropriate type
(horizontal, vertical, linear, radial, etc.).

To override the snap behavior, before selecting the
points to dimension, right-click and select either Horizontal Dimension or Vertical
Dimension (or click Tools, Dimensions, Horizontal or Vertical).

30

3 When the preview indicates the desired dimension type and location, click to place the
dimension.
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Baseline Dimensions

To add baseline dimensions to a drawing view:
1 Click Tools, Dimension, Baseline (or click

on the Sketch Relations toolbar, then right- (64.35 ]
click and select Baseline Dimension). (41.60 )

Click the edge or vertex you want to use as a (21.50 ) ‘
baseline.

Click the edges or vertices you want to

dimension using the same baseline.

Asyou click eachitem, the dimension is placed
in the view.

The dimensions are aligned using the spacing values specified for Dimension offset
distances (click Tools, Options, Detailing, Arrows to modify the values).

Baseline dimensions are automatically grouped, so that when you drag any member of
the group, all the members move together, maintaining the spacing.

Ordinate Dimensions

9-6

Before you add ordinate dimensions, deselect the Single command per pick option on
the General tab of the Options dialog box, if necessary.

To insert ordinate dimensions:
1 Click Tools, Dimension, Ordinate or Horizontal Ordinate or Vertical Ordinate (or

click on the Sketch Relations toolbar, then right-mouse click, and select Ordinate
Dimension, Horizontal Ordinate, or Vertical Ordinate).

Click the entity at the zero position, and click
to place the dimension outside the model.

Click the edges or vertices you want to
dimension using the same ordinate. Asyou
click each item, the dimension is placed in the

view, aligned to the zero ordinate.

Ordinate dimensions are automatically ,—,—\—\
grouped, so that when you drag any member

of the group, all the members move together,
maintaining the alignment.

—+ 21.50
—1 41.60
— 64.35

To disconnect a dimension from the alignment group, right-click the dimension, and
select Break Alignment.



To remove the arrows:

Right-mouse click any of the ordinates, and select Properties. Deselect Display as
chain dimension.

To add additional ordinate dimensions:
1 Right-mouse click any of the ordinate dimensions, and select Add to Ordinate.

2 Select an entity to dimension, and click to place the dimension. The added dimension
isaligned and grouped to the others in the same ordinate group.

To line up ordinate dimensions:

Right-mouse click any of the ordinate dimensions, and select Align Ordinate from the
menu. Any ordinates that have been disconnected from the group, and moved, are re-
aligned to the zero dimension. However, they are not returned to the alignment group.
See Aligning Dimensions on page 9-8 for more information.

To jog ordinate dimensions to reduce crowding:

_ _ _ _ _ Moo~ M
1 Right-mouse click an ordinate dimension to move and o, NGO g
select Jog. A check mark appears next to the menu o 8 &Q R % -
item.
2 Pull the dimension in any direction. The leader bends K ‘

3 Toreturnthedimensiontoitsorigina place, right-click

the dimension, and deselect Jog. |—| l_|

Moving and Copying Dimensions

so that you can place the dimension fregly. ‘

Once dimensions are displayed, you can move them within aview or to another view.
When you drag a dimension from one place to another, the dimension reattaches to the
model, as appropriate. You can only move or copy dimensions to a view where the
orientation is appropriate for that dimension.

« To move adimension within the view, drag the dimension to the new position and
release the mouse button.

¢ To move adimension from one view to another view, press the Shift key asyou drag
the dimension to another view, then rel ease the mouse button.

» To copy adimension from one view to another view, press the Ctrl key as you drag
the dimension to another view, then rel ease the mouse button.

« Tomove or copy several dimensions at once, hold the Ctrl key as you select.
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Being moved/copied
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Aligning Dimensions

To distribute parallel dimensions: 90

1 Select agroup of dimensions, either by dragging 70
arectangle around them, or by holding the Ctrl =
key while selecting them. 30

2 Click Tools, Dimensions, Align Parallel, or
on the Drawing toolbar.

The dimensions are distributed with the parallel
arrows spaced uniformly. To specify the spacing 90

values, click Tools, Options, select the Detailing 70
tab, and click the Arrows button. Under 55
Dimension offset distances, enter values for 30

From model (used only for baseline dimensions)
and From last dimension.

The dimensions are grouped so that they move
together when you move any one of them, and the
spacing is maintained.
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To align dimensions collinear: .

1 Select agroup of dimensions, either by dragging =
arectangle around them, or by holding the Ctrl

key while selecting them. 15

2 Click Tools, Dimensions, Align Collinear, or 20
on the Drawing toolbar. :l
The dimensions are aligned with the arrows 30 25 15y o 20

collinear, in line with the last dimension chosen.

The dimensions are grouped so that they move
together when you move any one of them.

To ungroup dimensions that are aligned (baseline, ordinate, parallel or collinear):

Right-click the dimension to ungroup, and select Break Alignment. The selected
dimension is disconnected from the group and can move freely; any others that were
grouped before remain connected.

To break the alignment of the entire group, select all the dimensionsin the group (drag
arectangle around them, or hold the Ctrl key while selecting them). Right-click one of
them, and select Break Alignment.

To see if a dimension is aligned to others:

Right-click the dimension you want to know about. If it

isamember of an aligned group, you can select Show 190
Alignment. A blue dot appears on each of the other 70
dimensionsin the aligned group. 30

If the selected dimension is not a member of an aligned %0
group, the Show Alignment item does not appear on the
right-mouse menu.

Not aligned Aligned

To center dimension text between witness lines:
Right-click adimension (linear, radial, or angular), and select Center Text.

If the text isinside the witness lines (or inside the circle, in the case of aradial or
diameter dimension), it snaps to the center, and islocked in position between the
witness lines. If the text is outside the witness lines, it remains outside. To unlock the
text position, right-click the dimension, and deselect Center Text.

You can also drag the text toward the center of the witness linesto snap it to the center.
When you center dimension text this way, its position is not locked between the
witness lines, so you can move it fregly.
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To offset dimension text from its arrows:

Right-click adimension (linear, linear radial, or
angular), and select Offset text. 2550 450 3575

A leader is attached to the dimension text, and
you can drag the text to a new location. When
you select an offset dimension, ahandleis
displayed on the arrows so you can move them
away from the model if needed. 2550 35.75

To restore the dimension to its position between | ‘
the arrows, right-click the dimension again, and

deselect Offset text.

1 ‘

W
|

Modifying Witness Lines

You can change the default attachment point of dimension witness lines, and you can slant
the witness lines if needed.

To change the model attachment point of dimension witness lines: .
1 Click adimension. Handles are displayed on the witness and extension

lines.

2 Drag the handle on the witness line (at the attachment point) to the
desired position or to avertex (watch for the inferencing cursor). If you
choose a vertex, the default witness line gap is used.

To return the witness line to its original position, right-click the dimension and select
Default Witness Snap.

To slant witness lines:

1 Click adimension. Handles are displayed on the witness and
extension lines.

2 Drag the handle on the extension line to slant the witness lines as
needed.

To return the dimension to its original position, right-click the
dimension and select Remove slant.

If avertical dimension with a broken leader is outside the

To flip the direction of a broken leader: J J ‘
witness lines, you can flip the direction of the leader.
70

Click the dimension, then click the handle at the corner of @
the broken leader. %E
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Modifying Dimension Values

To modify a dimension value in a drawing:

1 Doubleclick thetext of the dimension. The dimension value
is displayed in the Modify box.

2 Usethe spinbox arrows to change the value, or enter a new
value and press Enter.

3 Click [~] to accept the current value and exit.
Click [*] to restore the original value and exit.
Click [22] to reset the spin box increment.

NOTE: If the Input dimension value option is checked (under Tools,
Options, General), the Modify dialog box is displayed
automatically when you change the attachment of a dimension.

Dimension Properties

You set the default properties for dimensions on the Detailing tab of the Options dialog
box. See Detailing Options on page A-4 for more information.

You can modify the properties of a selected dimension at any time during the detailing
process.

To modify the properties of a dimension:
1 Right-click the dimension, and select Properties.

To select multiple dimensions, hold the Ctrl key as you select, then right-click and
select Properties. You can only edit the properties that can be applied to all the
selected dimensions. For example, you cannot edit the Name, because names must be
unique.

2 Change values as described below.
3 Click OK.

General Properties

The following properties are common to all types of dimensions.
¢ Value. The numeric value of adimension.

* Name. The name given to adimension and used in relations associated with the
dimension.

¢ Full Name. The full name of the dimension, which consists of the Name, described
above, and the name of the sketch or feature in which it is found (for example,
D2@Sketch1). The Full Name is used in equations and design tables. It is updated
when you edit the Name.
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Arrow Style. Either Use document’s style , as defined on the Detailing tab of the
Options dialog box, or deselect this checkbox, then choose a different style from
thelist.

Arrows. Defines placement of arrows with respect to witness lines.

Font. Either Use document's font , as defined on the Detailing tab of the Options
dialog box, or deselect this checkbox, then click Font, and select anew style or size.

Display Precision. Either Use document’s precision , as defined on the Detailing
tab of the Options dialog box, or deselect this checkbox, then click Precision , and
specify the precision of the primary and alternate units of measure.

Display. Use the checkboxes to selectively specify which Witness Lines and
Leaders to display.

Modify Text. Allows you to add prefix and suffix text and symbols. See page 9-13.
Tolerance. Allows you to specify and display dimension tolerances. See page 9-14.

Use document’s units . To change the units from those specified for the document,
deselect this checkbox, then click the Units button. In the Dimension Units dialog
box, select a different Length unit or Angular unit , and select other options
(Fractions , etc.), depending on the type of dimension and units selected.

Selection-specific Properties

Depending on the type of dimension (linear, radius, reference, driving, etc.) you choose,
some of these additional properties may apply.

Driven. Specifies that the dimension is driven by other dimensions and conditions.
Read Only. Determines whether feature dimensions can be changed or not.
Display as Dual Dimension. Enables dimension display in two different units.

Diameter dimension. Specifies that arc dimensions are diameter, not radius
dimensions. To convert a diameter dimension to aradius dimension, deselect this
option.

First / Second Arc Condition. Choose Center, Min, or Max to specify the way to
dimension distances between an arc or circle and another entity. See Dimensioning
Arcs and Circles on page 2-24 for more information.

Foreshortened radius. Specifies that the radius

dimension line is foreshortened when the R 700
centerpoint of aradiusis outside of the drawing or

interferes with another drawing view.

Display with parentheses. Specifies whether to
display reference dimensions with parentheses.

Use document’s second arrow . Specifies that a second arrow is used for diameter
dimensions, according to whether or not Display second outside arrow  is checked
under Tools, Options, Detailing, Arrows



» Display second outside arrow. Specifiesthat a

5
second arrow is used for diameter dimensions, @ \
regardless of whether or not the option is checked in
Tools, Options, Detailing, Arrows.

¢ Dimension to inside of arc. Specifiesthat dimensions

to arcs are always to the inside of the arc.

* Display as chain dimension. Displays ordinate dimensions with an arrow from the
base point to the dimension position.

» Display with solid leader. Specifies the display of dimensions with solid leaders.

¢ Display as linear dimension. Allowsthe display of aradius or diameter dimension

as alinear dimension.

Modify Text

You can add avariety of symbolsto the text of adimension.

To change the text of a dimension:

1
2

In the Dimension Properties dialog box, click Modify Text.

Place the cursor in the Dimension Text box where you want to add a symbol or text.
The dimension value is represented by <DIM> in the middle box. As you make
modifications, the text and symbols are displayed in the Preview box.

¢ Add text or symbolsto the left or right of the dimension in the middle box.
» Add text or symbols above or below the dimension in the upper or lower box.
To add a symbol:

a) Placethe cursor in the text box where you want the symbol to appear and click
Add Symbol.

b) Select alibrary from the Symbol Library list.
c) Select asymbol name from thelist, and click OK.

To replace the dimension value <DIM> if it was deleted accidentally, click Add Value.

To center the text between the witness lines, click Center text. This has the same effect
as selecting Center Text from the right-mouse menu. See page 9-9.

Click OK.
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Tolerance

To modify the tolerance of a dimension:
1 Inthe Dimension Properties dialog box, click Tolerance.

2 Under Tolerance Display, select the type of tolerance to display: None, Basic,
Bilateral, Limit, Symmetric, MIN, MAX or Fit.

3 Specify Maximum / Minimum Variation values appropriate for the type of tolerance
that you selected.

Linear / Angular Tolerance indicates the type of dimensions to which the current
changes apply. Thisis provided for information only.

4 Specify the Font. Either Use dimension’s font, or deselect the checkbox, then specify
the Font Scale (anumber from 0 to 10.0) or Font Height.

Dimension Visibility
You can change the visibility of an individual dimension. Model or reference dimensions

may be hidden or shown to control the appearance of the drawing, temporarily or
permanently.

To change the visibility of a dimension:
1 Click View, Hide/Show Dimensions. The Show/Hide cursor appears. %0

2 Select the dimensions that you wish to hide or show. Select again to toggle between
hidden and shown states.

NOTE: Any previously hidden dimensions re-appear in adim gray color
when you choose Hide/Show Dimensions again.
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Reference Geometry in a Drawing

The reference geometry contained in amodel is hidden by default in drawing views. When
you import the reference geometry, all entities of the selected types are shown. You can
import reference geometry to a selected view, or to al views at once, in the same way that
you import dimensions. See Importing Model Dimensions on page 9-4 for more
information.

To import reference geometry:
1 Click Insert, Model Items.

2 Inthelnsert Model Items dialog box, under Reference Geometry, select the types to
display (Axes, Curves, Planes, Surfaces, Points), then click OK.

Planes, axes, curves, and points are shown in gray. Surfaces are shown as visible lines
(black).

To toggle the display status of an individual entity, right-click the entity in the
FeatureM anager design tree, and select Hide or Show.

Floned

Axis \_/ |
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Annotations

Annotations behave like dimensions in each type of SolidWorks document. You can add
them in the part or assembly document, then import them to the drawing views, or you can
create them in the drawing. See Annotating Drawing Documents on page 9-2, and
Moving and Copying Dimensions on page 9-7 for more information about how
dimensions and annotations behave.

Importing Model Annotations

9-16

You can import the annotations that belong in aview all at once, or you can selectively
import the annotations for a component or feature.

To insert model annotations in a drawing:

1 Select the view(s) you want to annotate. If you want to annotate all the views at once,
do not pre-select aview.

Click Insert, Model Items.

3 Inthelnsert Model Iltems dialog box, select the annotation types you want to add, or
click All Types to import all annotations, dimensions, and reference geometry.

4 Click OK. The annotations that are appropriate to the selected view are displayed.

To insert model annotations for a selected component or feature in a drawing:

1 Inapart drawing, click on aface of the feature, or in an assembly drawing, click on a
component or the face of afeature.

Alternatively, you can expand the Drawing View in the FeatureManager design tree
where you want to add the annotations, and select the feature(s).

2 Click Insert, Model Items, and select the annotation types to add.
3 Under Import From:
» Click Selected Feature to add the annotations for only the selected feature.

» Click Selected Component to add the annotations for the selected component
(assembly component or feature of an assembly component selected).

» Click Entire Model to add the annotations for the entire part or all the assembly
components.

NOTE: When Selected Feature or Selected Component is checked,
annotations for the item are displayed only in the view where you
selected the item. You cannot select a different view or al views.

4 Click OK.



Creating Annotations

You can add all types of annotationsto a drawing document. You can add most typesin a
part or assembly document, then import them into a drawing document. However, there
are some types that you can add only in a drawing document. Annotations that are limited
to drawing documents are indicated as such in the sections that follow.

To add annotations to any SolidWorks document, click Insert, Annotations and select
from the available annotation types in the pulldown menu.

You can also click one of theiconsin the Annotations toolbar. Only those annotation types
that are appropriate for the selected entity are available for selection; the others are

displayed in gray.
Annotation £
Av@QHEk G 6T

Aligning Annotations

You can control the snap behavior of detail items that you move. Click Tools, Options,
and select the Drawing tab. Under Detail Item Snapping, you have these options:

 Infer when dragging corner. When checked, you drag the selected item by the
corner handles to infer to the corner of another detail item.

 Infer when dragging center. When checked, you drag the center of theitem to infer
to the center of another detail item.

» Toignoreall inferences, and to prevent the display of inferencing lines, presstheAlt
key while dragging detail items.
To align annotations with neighboring annotations: Inferencing line
1 Click adetail item (note, balloon callout, etc.).

2 Drag theitem until inferencing lines appear and the
item snaps to align with its neighbor.

3 Release the mouse button.
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Note

You can create avariety of notes. A note may be free floating or placed with aleader

pointing to an item (face, edge, etc.) in the document. It may contain simple text, symbols,

parametric text and/or hyperlinks. A note can have a maximum of 1023 characters.

You can set the default note properties (font, arrow and balloon styles, leader display, etc.)

by clicking Tools, Options, and the Detailing tab.

To create a note: Dimension name as

1 Select anote location on the drawing sheet, or Paraf‘;?”"’ text.
the attachment point on the model, if the note ;3%”.“”9 note:

. . .00 is part height.
isto include an attached leader.

2 Click Insert, Annotations, Note or onthe P'“

Annotations toolbar. Hote Tt
. . "'D1@EBase-Extiude@Part! SLDPRT" is Add Symbol

3 Typethetext into the Note Text dialog box. pat hacht
To add a parametric value to a note, select the O s | |
corresponding dlme_ns on. Parametric text 1= s
changes when the dimension changes. The e
dimension name is shown in the Note text box; -, "
the dimension value is shown in the note. ~Baloon Fon

. o T Tr—| B

4 Modify the Angle and Text Justification o - a (T re——
(Center, Left, Right) if needed.

) ) . ) [ ok | ceesl | o || Hen |

5 To specify alink to afile or URL, click Insert
Hyperlink .

6 Tolink thetext of the note to either a system-defined property, or to a user-defined
custom property, click Link to Property [#1]. See the next section for more
information.

7 Select the necessary options for Leader, Balloon, and Font.

8 If amodifying symbol is needed, click Add Symbol. In the Symbols dialog box, click
Use Symbol, select alibrary from the Symbol Libraries list, then select the symbol,
and click OK.

9 Click OK.

10 If you selected Display with Leader, select the note location on the drawing.

You can cut and paste a note along with its leader by selecting the note and using Ctrl-X
and Ctrl-V. You can copy and paste a note using Ctrl-C and Ctrl-V.

To edit a note:

1

2
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Either double-click the note, or right-mouse click the note and select Properties from
the menu.

Edit the properties as needed, and click OK.



Links to Document Properties

You can link the text of a note to a document property. Properties may be either system-
defined, or user-defined (custom file properties). In either case, if the value of the property
changes, the text that is linked to the property changes automatically.

All SolidWorks documents have the system-defined property SW-File Name (the name of
the document, without the extension). Drawings have these additional system-defined
properties: SW-Sheet Scale, SW-Template Size, SW-Current Sheet, SW-Total Sheets,
and SW-Sheet Name.

See Customizing a Drawing Template on page 8-5 for information about using these
propertiesto fill in the title block of a drawing automatically.

To link a note to a property:
1 Inthe Note dialog box, click Link to Property [3].

2 Click the dropdown list under Property Name. Any properties that have values
assigned are shown in the list, as well as the system-defined properties for the active
document.

To add or change a property, click Edit Properties. See Custom Properties on page
5-25 for information about how to add properties.

3 Select the property from the list, and click OK. The Note Text shown in the dialog box
is the variable name $PRP:“propertyname” . However, in the active document, the
note text is the value assigned to the property.

4 Tolink the note to the properties of the model in a drawing view, click External model
reference , then select a Property Name from thelist.

¢ For anote that belongsto aview, the value of the property for the model in that
drawing view is displayed. The dropdown list includes the properties of the model
document, not the drawing document. (If aview is selected when you insert the
note, or if the note is attached to the model in a view, the note belongs to the view.)

« For anote that belongs to the sheet or the template, the value of the property for the
model shown inthe first view inserted into the sheet is displayed by default.

If the sheet contains views of more than one model, you can specify which view
contains the model whose properties you want to use. Right-mouse click the sheet,
select Properties, then select the view from the list under Use custom property
values from model shown in.

¢ If no model is shown in the drawing, you may either select a property from the
drawing'slist, or add anew custom property. The property is resolved when amodel
is added to the sheet.

5 Click Rebuild [8] to update the drawing, if necessary.
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Hyperlinks

You can add an embedded hyperlink in a note, or you may add a floating hyperlink in any
SolidWorks document. The hyperlink may be to a document on the Internet, on your local
network, or on your own hard drive.

If thelink isto awebsite, selecting the hyperlink launches aweb browser if oneis not
already running, and opens the associated URL (website). If thelink isto a SolidWorks
document, clicking the link opens the document. If thelink isto another type of document,
such as aWord or Excdl file, clicking the hyperlink launches the appropriate application,
and opens the document.

The actual path of a hyperlink embedded in a note does not appear in the note text, A
hyperlinked note is displayed in blue; when the mouse moves over a note that contains a
hyperlink, the cursor changesto a hand, and the tooltip indicates the path of the link.

A floating hyperlink (onethat is not attached to note text) displaysthe full path of the link
(for example, HTTP://www.solidworks.com) in blue.

To create an embedded hyperlink:

1 Create aNote as described above, and click
Insert Hyperlink inthe Note dialog box. You em bedded
can also add a hyperlink while editing a note’s hyperllnk
properties. W

2 Enter the path (or browse to the document) to HITP: o soidnor

which you want to link the note text. For a Worl
Wide Web location, enter the website name in the
formatwww.website.com.

(You do not need to enterTTP://)

3 Click Use relative path for hyperlink if you want to the specify a directory path
relative to the current location instead of the full pathname.

4 Click OK to accept the path.

To create a floating hyperlink:

1 Click Insert, Hyperlink.

2 Enter the path (or browse to the

document) and clicoK. LT/ fwvwew solichworks.com

If you edit the properties of a floating hyperlink, you will see that it is a note, the text of
which is$URL (a variable representing the path of the link).

Because clicking a hyperlinked note activates the link, moving or editing a hyperlinked

object can be difficult. Move the cursor over the object until you see the annotation
cursorly , then drag the object to move it, or right-click the object to access its
properties.



Notes with multiple leaders

You can select multiple attachment locations for a hote. You can add, move, and remove
leaders of existing notes.
To create a note with multiple leaders:
1 Click the attachment points while holding the Ctrl key.
2 Click Insert, Annotations, Note, and proceed as described above.

To add more leaders to an existing note:

1 With nothing selected, move the cursor over the attachment point of a note’s leader
until you see thésa  cursor.

2 Press th&trl key, drag the leader to a new attachment point, and release.

To delete extra leaders:
1 Select the note. The text and the attachment points are highlighted.
2 Click the attachment point on the leader to delete, watching f(%@:he cursor.
3 Press th®elete key.

To modify the arrowheads on multiple leaders:

1 Move the cursor over the attachment point of a leader until you sk the cursor, then
right-mouse click the leader, and seleaiperties.

2 Deselect th&mart option if it is selected, then choose a new arrowhead style from the
list.

3 If you want all the leaders on this note to use the new arrowheadAplitk to all
arrowheads. Otherwise the new arrowhead is applied to only the selected leader.

4 Click OK.
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Center Mark

(Drawings only)

You can place axis lines for showing center marks on circles or arcs that can be used as
reference points for dimensioning. You set the default size of center marks and choose
whether or not to display extended axis lines on the Detailing tab of the Options dialog
box.

To create center marks:.

1 Click on the Annotationstoolbar, or Insert, Annotations,
Center Mark. ‘

2 Click thecirclesor arcs.

To change the display attributes of individual center marks:
1 Right-mouse click the center mark and select Properties.
2 Click to uncheck Use document’s defaults

3 Make the changes that you want and click OK to accept the changes; click Cancel to
close the dialog box without saving any changes.

Hole Callout

(Drawings only)

o (V20 THRU
You can add hole callout symbols to a drawing view. | | @407 20
1 Click Insert, Annotations, Hole Callout  or on the _2PLACES

Annotations toolbar.
2 Click the edge of ahole.

The Modify Text of Dimension  box appears, with
symbols appropriate to the selected hole. See Modify
Text on page 9-13 for more information.

3 Modify as necessary, and click OK. The Hole Callout tool remains active, and you can
continue to add callouts to other holes until you select another tool.
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Cosmetic Thread

You can represent threads on a part, assembly, or drawing, and you can attach a thread
callout note.

A cosmetic thread differs from other annotations, in that it is an absorbed feature of the
item to which it is attached. For example, the cosmetic thread on aholeisin the
FeatureM anager design tree under the hole feature, along with the sketches used to create
the hole.

Cosmetic threads added in a part or assembly can be imported to adrawing view. If you
add a cosmetic thread while working in a drawing view, the part or assembly is updated to
include the cosmetic thread feature.

You can specify the line style and weight to use for cosmetic threads on the Line Font tab
of the Tools, Options dialog box.

To insert cosmetic threads:
1 Onacylindrical feature, click acircular edge where the thread begins.
2 Click Insert, Annotations, Cosmetic Thread.
3 Inthe Cosmetic Thread dialog box, select the thread to apply:

e Select Blind to run the thread for a specified distance, and
enter the distance in the value box.

» Select Up to Next to run the thread to the next face.

4 Enter avaluein the Minor Diameter/Major Diameter box.

Inthe Thread Callout box, enter thread callout text, if
desired.

6 Click OK, then click Rebuild or @ on the Standard toolbar
to update the part.

To edit a cosmetic thread:

1 Inapart or assembly document, right-mouse click the Cosmetic Thread feature, and
select Edit Definition. You can select it either in the graphics area, or in the
FeatureM anager design tree (under the feature to which it is attached).

2 Makethe necessary changesin the Cosmetic Thread dialog box, and click OK.

To edit the thread callout on a cosmetic thread:

If you only need to edit the text of the thread callout note, double-click the note (or
right-click the note and select Properties) inthe drawing view, and edit it as needed in
the Properties sheet for Note. See Note on page 9-18 for more information.
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Surface Finish Symbol

You can specify the surface texture of a part face by using a Surface Finish Symbol. You
select amodel surface, then define a symbol that specifies the values and options for the
finish that you want.

To insert a surface finish symbol:
1 Click aface or edgein apart, an assembly, or a drawing view.

2 Click on the Annotations toolbar or Insert, Annotations,
Surface Finish Symbol.

3 Construct the symbol for the selected surface using the
options in the Surface Finish Symbol dialog box. Asyou C
build the symbol, a preview is displayed.

* Symbol. Select asymbol type from Basic, Machining
Required, Machining Prohibited, or one of the JIS types.

» Direction of Lay. Select the direction of the surface pattern
from thelist.

e Roughness. Specify the Maximum, and Minimum height deviation from the mean
plane of the surface, and the Spacing between peaks and valleys that form the
texture of the surface.

O

* Special Requirements. Define any necessary requirements, such asProduction
Method/Treatment, Sampling Length, or Other Roughness Values.

« Material Removal Allowance. Specify the amount of stock to be removed by
machining.
» Leader. Check Show to display the symbol with aleader. Check Bent Leader to

allow the leader to have a bend. For Arrow Style, you can use the Smart option, or
deselect the option, and choose a different type of leader end from the list.

« Rotated. Check this box to rotate the symbol 90° (only if a leader is shown).
4 Click OK when you are satisfied with the surface finish symbol.
You can drag a surface finish symbol with a leader to any location. **

you attach a leaderless symbol to an edge, then drag it off the mod
edge, an extension line is created.

To edit a surface finish symbol, double-click the symbol (or right-clic
the symbol and seleBtoperties) and make the necessary changes ii.
theSurface Finish Symbol dialog box.

Surface finish symbols can have multiple leaders. Adding them is the same as it is for
notes. Seé&lotes with multiple leaders on page 9-21.
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Datum Feature Symbol

You can attach a datum feature symbol to the following items:
¢ Inapart or assembly, on aplanar model surface or areference plane

¢ Inadrawing view, on asurface that appears as an edge (not a silhouette) or asection
view surface

» A geometric control frame

To insert a datum feature symbol:

1 Click on the Annotationstoolbar, or Insert, Annotations, Datum Feature Symbol.
The cursor changesto %.

2 Click the surface on which you want to place a datum feature symbol.

The datum letters are assigned alphabetically (the lettersl, O, Q, S, X, and Z are
omitted in ANSI only).

If you drag a datum feature symbol off the model edge, an extension line is added
automatically.

To edit the datum feature symbol:
1 Double-click the symbol (or right-click the symbol and select Properties).
2 Edit as needed:
» Enter anew letter in the Label box to change the label.

¢ Click Display with filled triangle to use afilled triangle at the base; otherwise, an
open triangleis used.

¢ Click Display with shoulder to allow a bent |eader.
3 Click OK to save your changes; click Cancel to exit without saving the changes.
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Datum Target

You can attach a datum target and symbol to amodel face or edge in any document. Both
the target (point or area) and the associated symbol are created in one step.

9-26

To create a datum target and symbol:
1 Click amodel edge or face.

2 Click on the Annotations toolbar, or Insert,
Annotations, Datum Target.

The Datum Target Symbol dialog appears.

3 Select atarget shape: Point X, circle , or
Rectangle EI}

If you choose circle or rectangle, enter the target area
size in the boxes.

4 Select options as hecessary:

y

wy

15

ks

» Display target area size outside. Places the size values outside the target symbol

balloon.

» Display target area. Displays a crosshatch area of the specified size at the selected

location.

» Display datum target symbol. Displays a balloon containing the symbol

information.
Enter the Datum Reference labels in the boxes.
Specify the Leader Information:
» Check Bent Leader, if appropriate.

» Check Smart Arrow to use the default attachment arrows, or deselect the option,

then choose an Arrowhead Style from thelist.
e Sdect aLine Style (Solid or Dashed).

7 Click OK to accept the datum target symbol you constructed; or click Cancel.

To change the location of the datum target symbol (either the balloon or the crosshatch

area or point), click and drag.

To edit the datum target symbol, double-click the symbol, or right-mouse click the symbol
and select Properties from the menu. The Datum Target Symbol dialog appears. Make

changes to the options as described above.

In adrawing, you can dimension to the center of a datum target area. Click either the

symbol or the area to add the dimension.

NOTE: The drawing view must be active in order to add dimensions to the

symbol.




Geometric Tolerancing Symbol

SolidWorks supportsthe ANSI Y 14.5 Geometric and True Position Tolerancing
guidelines. You define the control symbolsthat are placed in the drawing in the
Geometric Tolerance dialog box. The Geometric Tolerance dialog box displaysthe
feature control frame as you develop it. You can also create a composite geometric
tolerance frame.

To create a geometric control frame:

1 Select amodel entity or adimension. If you choose an edge, the leader of the frame
will be normal to the selected edge.

2 Click Insert, Annotations, Geometric Tolerance or on the Annotations tool bar.

3 Inthefirst Feature Control Frame area, click GCS (Geometric Characteristic
Symbol). Inthe Symbols dialog box, under Symbol Libraries, make sure Geometric
Tolerancing is selected. Choose a symbol, and click OK.

As you make each selection, a preview of the resulting frame is displayed in the box.

4 Enter atolerance value in the Tolerance 1 box. Click if you want to include a
Diameter symbol.

5 Click MC, choose the material condition symbol for Tolerance 1, and click OK.
6 Repeat for Tolerance 2.

7 Enter tolerance values and material condition symbols for the Primary, Secondary,
and Tertiary datums.

8 If you are creating acomposite frame, enter the values for the second Feature Control
Frame, then click the Composite Frame check box.

9 If thetoleranceis between two points, click Between Two Points, and enter the |abels
of the paints in the boxes.

10 Click the Show PTZ check box if you want to enter a Projected Tolerance Zone
height. Enter avalue in the Height box.

11 To make changesto the font size or style, arrow style, or leader type, click the Options
button. Make your changes and click OK to close the Geometric Tolerance Options
box.

12 When you are finished, click OK and drag the geometric tolerance frame to the desired
position.
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To edit a tolerance control frame:

1

3

Double-click on the control frame (or right-click the frame, and select Properties).

The Geometric Tolerance dialog box appears with the current valuesfilled in.

Edit as necessary.
Click OK to update the geometric control frame.

To attach a geometric tolerance frame to a dimension:

You can attach a geometric tolerance frame to a
dimension in a drawing view.

1

9-28

Create a geometric tol erance frame as described
above. You can attach the symbol to amodel
entity, or create a floating frame, not attached to
anything.

Select the frame. Note the handles at the corners.

Drag the frame by a corner handle until the
frameis over the dimension value (watch for the
dimension cursor %m ), and release the mouse
button.

Drag inside the frame to reposition it, if needed.
You can place the frame either grouped with the
dimension text, or outside the witness lines with
aleader.

®
&

To detach the frame, select it and drag a corner handle again. A dimension may have

only one attached geometric tolerance frame.



Bill of Materials

(Drawings only)

TheBill of Materials menu option letsyou insert a bill of materialsinto the drawing of an
assembly.

NOTE: You must have the Microsoft Excel 97 spreadsheet program installed

on your computer in order to insert abill of materials (BOM) into a
drawing.

If you select Automatic update of BOM in Tools, Options, on the Drawings tab,
assembly changes (adding, deleting, or replacing components) are updated automatically.
Otherwise, you may need to click Rebuild [§] to update the BOM.

To insert a bill of materials into a drawing:

1
2

With a drawing view selected, click Insert, Bill of Materials.

Choose theway to list sub-assemblies and their componentsin the bill of materials (for
assigning item numbers):

Show parts only. Sub-assembliesarenot listed T Tay—PAT G,
as items; sub-assembly components are listed ! I thaoxdl
. .. . andle
asindividual items. = > vider
4 1 clividler2
Show top level su_bassen_wblies a_nd parts e e o AR D
only. Sub-assemblies are listed as items; sub- 1 T box
2 3 handle
assembly components are not shown. 5 ; Tider SEeTEy
Show assemblie_s and pfirts in an indented NG oY FAR IO,
list. Sub-assemblies are listed as items; sub- I T box
assembly components are listed below the sub- £ N
assembly item to which they belong, but are f g?vger;
VIS,

not given an item number.

Choose from these options:

Use the document’s note font when creating the table . When checked, the BOM
uses the text font specified for notes, under Tools, Options, Detailing, Note Font
Otherwise, the font specified in the bill of materials template fileis used. The
templateisfound in install_directory\lang\English\Bomtemp.xIs.

Use Summary Info title as part number. If you assigned a part identifier number in
the title box of the Summary Info for the part (under File, Properties), use that
identifier in the Part No. column of the bill of materials. Otherwise, the part nameis
used.

Add new item by extending top border of table. Choose this option if you want
the BOM to shift upward when new items are added, leaving the bottom row of the
table in place. Otherwise, the BOM expands downward when new items are added.
This option applies only when you do not use an anchor paint.
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Use table anchor point. The standard templates supplied with the software include
an anchor point for placing the BOM in a specific location on the sheet. To use the
point, select this option, then select which corner of the BOM table to make
coincident with the point (top right, bottom left, etc.).

If you do not use the anchor point, the BOM is placed on the sheet near the selected
view.

For information about setting the location of the anchor point in the template, see
Customizing a Drawing Template on page 8-5.

4 Click OK.

To move the bill of materials:

If the BOM is attached to an anchor point, you can change which corner of thetableis
coincident with the anchor point. Right-mouse click the BOM, select Anchor, then select
adifferent corner from the list.

You can also detach the BOM from the anchor point, and move it anywhere on the sheet.
Right-mouse click the BOM, and select Anchor, Unlock from Anchor. Then drag the
BOM to anew location.

If you edit the template and move the anchor point, the BOM that is locked to the anchor
point moves accordingly.

To attach an unlocked BOM to the anchor point, right-mouse click the BOM, and select
Anchor, Lock to Anchor.

To edit the bill of materials:
1 Double-click the bill of materials. While the bill of materialsis active, it is displayed
with shaded borders, and row and column headers. Excel toolbars replace the
SolidWorks toolbars.

2 Edit the worksheet as needed, using Excel functions. You can perform these kinds of
edits:

Edit thetext in the Description column. If you edit text in Item No., Qty., or Part
No. columns, these changes will be lost the next time that the BOM updates for any
reason.

Add columns or rows, before the cell marked $$END (but not above the header
row). You can include rows for bulk items, such as oil or adhesive.

Delete columns or rows (except you may NOT delete the Part No. column, or the
header row).

Change the text alignment (left, right, center) by column.
Adjust the column width or row height.

Change the text font. You can use one font for the body of the table, and a different
font for the header row.



» Movethe header row from the top to the bottom of thetable. Insert anew row at the
bottom (just before the row marked $$END), select and cut the header row, paste it
into the new row, then delete the empty row at the top.

« Some editing operations apply to an entire row or column in the table. To select an
entire row, click the numbered cell to the |eft of the row. To select an entire column,
click the lettered cell above the column.

3 Click outside the worksheet to close it and return to editing the drawing sheet.

To show part or sub-assembly configurations in the bill of materials:

If you want the bill of materials to use a name other than the document name in the part
number column (for example, if you want to use the configuration name for a part or sub-
assembly that has more than one configuration), you need to edit the Advanced properties
of the configuration.

1 Inthe part or sub-assembly document, click the Configuration

tab at the lower left of the window to change to the

Configuration Manager view. ﬁ %[;I
2 Right-click the configuration you want to use, and select

Properties.

3 Click Advanced. Under Part No. displayed when used in a Bill of Materials, select
one of the following:

* Use the document name. Specifiesthat the part or assembly name is used.

* Use name below. When selected, atext box opens, containing a nameto be used in
the bill of materials. The configuration nameisfilled in by default. Alternatively,
you may enter a name (such as a part number) of your own choosing.

4 If you always want a sub-assembly to be listed as a single component in the bill of
materials, click Don't show child components in BOM when used as sub-
assembly.

When unchecked, the child components are listed individually in the BOM, when
Show parts only or Show assemblies and parts in an indented list  is selected (see
page 9-29).

5 Click OK.

To save a bill of materials as an Excel file:
1 Click the bill of materials on the drawing sheet.
2 Click File, Save As . The Save as type isset to Excel Files (*.xIs) by default.
3 Enter afile name, and click Save.

You can use the saved hill of materialsin Excel, or asan OLE object in other applications.
The saved fileis not linked to the bill of materialsin the drawing; editsto one do not affect
the other.
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Custom properties in a bill of materials

You can use custom propertiesto add more information to a part or sub-assembly
document. Then you can add columns for these properties to the bill of materials template
found in install_directory\lang\English\Bomtemp.xIs.

To add custom columns to the bill of materials:
1 Add custom propertiesto the part or sub-assembly files, or to the configurations within
thefile. See Custom Properties on page 5-25 for information about how to add
custom properties.

2 Openthefileinstall_directory\lang\English\Bomtemp.xls (in Excel).
Insert a column in the spreadsheet where you want the custom property to be listed.

4 Inthetop cell in the new column, enter the text you want to display in the column
header cell, and press Enter. The name appears in the Formula Bar.

5 Click the cell to select it, then click Insert, Name, Define. Enter the name of the
custom property (no spacesin the name), and click OK. The name appearsin the Name
Box.

The name in the Name Box must exactly match the name of the custom property in the
part or sub-assembly documents. The text in the Formula Bar does not have to match
the property name.

Name Box Formula Bar

X Microsoft Excel - Bomtemp._xls

ﬁFlIe Edit View/ Insert Format Tools Data Window Help

BRC| Y - A® = A zmmuﬂwo
il / vmv];Iul/g =% %, @ ==L
Temba W J =| ITEM MO
A C D E
1 [ITEM D GTY. PART NO. DESCRIPTION $SEND
2
2

NOTE: DO NOT edit the name in théame Box for these columns:
ITEM NO. (itemNo), QTY. (quantity), PART NO. partno).

You may edit the text that appears in the header cells for these
columns (in thecormula Bar).

6 Click Add, then click OK. A hill of materials will now include the added column, with
the value specified in the custom properties of the part or sub-assembly document.

This exampl e uses the custom property Description, part numbers were entered in the
Title box of the file’'sSsummary Info (File, Properties), andUse Summary Info title
as part number was checked.

ITEM NO. QTY. PART NO. DESCRIPTION
1 1]240-5892 bracket
2 1IN /A crank assembly
3 1(001-5432 yoke, male
4 11001-5431 voke, female
5 1]003-7790 spider
B 1(120-1121 pin, long
7 2(120-1104 pin, short
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Balloon Callout

You can create balloon callouts in a drawing document. The balloons label the partsin the
assembly and relate them to item numbers on the bill of materials. However, you do not
have to insert aBOM in order to add callouts.

To set the default BOM balloon properties (size, style, text), click Tools, Options,
Detailing, Balloons, and select the desired options under BOM Balloons. If the default
BOM balloon Type is Circular Split Line, you can choose what to display in the Upper
and Lower portions of the balloon: Item Number, Quantity, or Custom.

Balloons are automatically suppressed when the components they reference are
suppressed.

Balloons may also be added in assembly documents. To import balloons from an assembly
document into a drawing view, select Notes in the Insert Models Items dialog box.

To insert balloon callouts:

1 Click on the Annotations toolbar, or Insert,
Annotations, Balloon.

2 Click acomponent in adrawing view of an
assembly, or click a component in an assembly
model.

A balloon containing an item number attaches to
the part. The number corresponds to the item
number in the bill of materials.

3 To move the balloon or leader arrow, select and
drag the balloon, or drag the leader by the handle.

To change the balloon properties:

1 Double-click on the balloon, or right-click the
balloon and select Properties.

2 Make the changes that you want in the Note dialog and click OK.
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Weld Symbol

When you create aweld bead in an assembly, aweld symbol is created automatically on
the WeldBead component, representing the parameters you specified. You can edit this
symbol to add more information to it. You can a so construct weld symbols independently
in any SolidwWorks document.

For information about creating weld beads, see Chapter 12, “Welding.”

To insert a weld symbol:

1 Click a face or edge where you want to indicate a
welded joint.

2 C!ick Insert, Annotations_, Weld Symbol or %RSEW
click on the Annotations toolbar. The
Properties sheet foWeld Symbol appears.

3 In theDimension box, enter a value for the wel
dimension.

4 Click theweld Symbol button and select a weld
type from the list in th&ymbols dialog box.

5 Enter additional dimensions or values as need
for this symbol in the box to the right of the
Weld Symbol button.

In this example, the length and the pitch of the
weld is entered in the box.

6 Continue constructing the weld symbol by ‘ ‘
choosing options from the dialog box. A
preview of the symbol is displayed as you add
more information.

The options available depend on the dimensioning standard you use (ISO, ANSI, etc.).

To edit a weld symbol:
Right-click the weld symbol, and seléabperties. Edit as needed, and click.

Weld symbols can have multiple leaders. Adding them is the same as it is for notes. See
Notes with multiple leaders on page 9-21.
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Area Hatch

(Drawings only)
You can apply a crosshatch pattern to a selected face, or to a closed sketch loop.

To add crosshatch to a model face:
1 Activate adrawing view.
2 Select amodel face.
3 Click Insert, Area Hatch.

The selected face isfilled, using the default
crosshatch pattern specified under Tools, Model face Sketched area
Options, Crosshatch. See Crosshatch

Options on page A-4 for more information.

To delete the crosshatch pattern from amodel face, select the crosshatch, and press the
Delete key.

To add a crosshatch area to a sketched area:
1 Sketch aclosed profile.
2 Select one segment of the profile.
3 Click Insert, Area Hatch.

You can change the shape and size of the sketched profile as needed. The crosshatch
updatesto fill the modified shape.

To delete the crosshatch pattern, select the crosshatch, and press the Delete key. The
sketched profile remains.

To edit the crosshatch pattern:
1 Select the crosshatch area, and click Edit, Properties,
—or—
Right-mouse click the area and seleaiperties.
2 Choose a differerattern and adjust th&cale andAngle if needed.
3 Click OK.
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Custom Symbol

(Drawings only)

You can create, save, and insert custom symbolsfor drawing itemsthat you use often, such
as standard notes, label positions, etc. Custom symbols can include text and any type of
sketch entity except points.

If you store your symbols in a specific folder, you can specify that folder as the default
search path for adding custom symbols.

To specify a default path for locating custom symbols:
1 Click Tools, Options, External References.
2 Under Show folders for, select Custom symbols from the list, then click Add.
3 Inthe Choose Directory dialog box, locate the desired directory, and click OK.

The list can include more than one directory; the first path in the list is displayed by
default in the Open dialog box when you insert a custom symbol.

To create a custom symbol:
1 Inadrawing, click Tools, Custom Symbol, New. A symbol editing window opens.

2 Sketch the entities that make up the symbol. To add text, use the Note tool (see
Note on page 9-18). You can also insert an existing custom symbol in the symbol you
are creating.

3 To specify the location for attaching a leader to the symboal, right-click ablank area,
and select Make Custom Symbol. The entities are grouped, and a leader attachment
point is placed at the lower left corner of an imaginary rectangle that includes all the
entities.

If you want the leader to be attached in adifferent place, click the symbol to display the
rectangle and a green handle at the default location. Hold the Ctrl key, and drag the
handle to a new location.

4 To savethe symboal, click File, Save. In the Save As dialog box, navigate to the
directory where you want to store the symbol, and enter a filename (the extension
.sldsym is added automatically).

To insert a custom symbol:

1 Inadrawing, click the sheet, view, or model where you want to add the symbol, then
click Insert, Annotations, Custom Symbol.

2 Inthe Open diaog box, double-click the filename (*.sldsym), or click the filename
and click Open. The symboal is copied to the sheet, with the leader attachment point
where you clicked.

If you pre-selected a model, the symbol includes aleader automatically. If you did not
pre-select amodel, you can add a leader.

3 Double-click the symbol, or right-mouse click the symbol and select Properties.
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4 Click Display with Leader, and Display with Bent Leader if desired, and choose a
different Arrow style, if desired.

5 Click OK, then drag the symbol to extend the leader.

To edit a custom symbol:

1 If acustom symbol includes text, you can edit the text after the symbol is added to the
drawing. Double-click the text, type the new text, and press Enter.

2 To edit the sketch entities of a symboal, click Tools, Custom Symbol, Edit.

3 Inthe Open dialog box, navigate to the directory that contains the symbol, and either
double-click the filename (*.sldsym), or click the filename and click Open.

4 Right-mouse click the symbol in the symbol editing window, and select Explode
Custom Symbol. The symbol items are un-grouped, and you can edit the sketch
entities or text as needed.

5 Whenyou are finished, click Save to save the symbol with the same name, or Save as
to save the symbol with a new name. All the sketch entitiesin the window are grouped
to create the symbol.

NOTE: Changes that you make to the symbol text while working in the
drawing are not applied to the original symbol file. Likewise, changes
you make in the symbol editing window are not reflected in any
existing instances of the symbol in drawings. Symbols are embedded
in drawings; the files are not linked.
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Library Features and the Feature Palette Window

A library feature is a feature, or combination of features, that you create once and then
savein alibrary for frequent use.

You can create commonly used features, such as holes or slots, in common sizes, and save
them aslibrary features to use whenever you need them. You can use several library
features as building blocks to construct a single part. This can save time, and it can help
ensure consistency in your models.

The Feature Palette™ winddwelps you organize and use library features, sheet metal
forming tools, and commonly used parts. The Feature Palette window gives you quick
access to the features, forming tools, and parts you use most, by simply dragging and
dropping them into the SolidWorks window.

This chapter describes:

O Creating and editing library features

O Adding library features to parts

O Organizing features, forming tools, and parts in the Feature Palette window

O Inserting palette items in parts and assemblies
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Library Features

A library feature can contain one or more extruded bosses or cuts, ribs, fillets, drafts,
holes, domes, cosmetic threads, reference planes or axes, or sketches.

You can edit alibrary feature once it has been placed in a part. After alibrary featureis
added to apart, thereis no link between the target part and the original library feature part;
if you edit one, the other does not change.

You cannot insert alibrary feature that includes a base feature into a part that already hasa
base feature (you cannot have two base featuresin a single part). Library features usually
consist of features built on a base feature, but not the base feature itself.

You can only add alibrary feature to a part, or while editing a part in the context of an
assembly. You cannot add a library feature to an assembly itself.

Creating a Library Feature

10-2

To create alibrary feature, you first create a base feature, then create the features that you
want as part of the library feature on the base. You save library features with the .sldlIfp
extension.

To create a library feature:

1
2

Open a new part, sketch a profile, and create a base.

Create the feature(s) you want to havein the library
feature. Library feature with three features:

a boss, a hole, and a fillet.
Dimension the features to the base if you want to

use the dimensions to locate the library feature
when you place it on the target part.

In the FeatureM anager design tree, select the
feature(s) you want to save as the library feature.

To select more than one feature, hold the Ctrl key

while you select. To select several featuresin arow,
click the first feature, hold the Shift key, then click
the last feature. Base

Do not select the Base feature unless you plan to
insert the library feature into new, empty parts only.

Click File, Save As. The Save As dialog box appears.

From the Save As Type list, select Lib Feat Part Files (*.sldIfp). Enter anamein the
File name box and click Save.



The part icon beside the part name in the FeatureManager design tree changes to the
library feature icon, and each feature that is included is marked with aletter L.

NOTE: To create alibrary feature from an existing part, open the part, select
those features that you want to use in your library feature, and save
them as alibrary feature part (*.sldlfp).

The source part document may contain features that are not related in any way to the
features that you selected. The software recognizes such cases, and gives you a choice
when you save the library feature part. You can create either asimplified library feature
part that does not include the unrelated features, or one that contains all the features. It is
important to note that removing the unrelated features may cause rebuild errorsin the
source part, due to unresolved dependencies.

To edit a library feature:

You can change which features are included as part of alibrary feature in the library
feature part document (.sldlfp).

To add another feature, right-click the feature to add, and select Add To Library.
To remove afeature, right-click the feature, and select Remove From Library.

Adding a Library Feature to a Part

There are two waysto add alibrary feature to a part:

¢ Placethelibrary feature in the Feature Palette (available for most, but not all types
of features), then drag and drop the feature into the part. See The Feature Palette
Window on page 10-6.

» Uselnsert, Library Feature (for those types of features that are not supported in the
Feature Palette).

To add a library feature to a part:

1 With thetarget part open, click Insert, Library Feature. The Insert Library Feature
dialog box appears.

2 Navigate to the directory where the library feature is located, and select the library
feature file (.sldIfp). The library feature’s imageppears in thereview area of the
dialog box if thePreview option is checked.

3 Click Open. Two windows and a dialog box appear, and tile automatically:
 thelibrary feature window
* thetarget part window
» thelnsert Library Feature dialog box

IntheInsert Library Feature dialog, thereis at least one mandatory Reference, and
there may be optional references also. A mandatory reference is preceded by an
exclamation point; an optional reference is preceded by a question mark. Dimensional
references are optional references.
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4 Tolocate the library feature on the target part, click the Reference entity (Plane,
Edge, etc.) that islisted asMandatory. When you click the entity on the target part, the
exclamation point in the Reference area changesto a check mark.
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5 Select any optional references. Asyou click each item
in the Reference list, notice that the corresponding
entity is highlighted in the library feature window.
Select the corresponding entity in the target part
window.

To deselect an entity, either double-click the
checkmark or click Deselect All.

6 Click OK.
Thelibrary feature is added to the target part.

Editing a Library Feature

After thelibrary featureisinserted into a part, you can edit alibrary feature using the same
techniques that you would use to edit any SolidWorks feature, such as Edit Sketch or Edit
Definition.

You can move the library feature to adifferent location on the target part by modifying the
locating dimensions. Double-click the library feature icon in the FeatureManager design
tree to expose the dimensions.

You can edit an existing library feature and save it with a new name (and .sldlIfp
extension) to create additional, similar library features.

To delete alibrary feature from apart, click the library featureicon in the FeatureM anager
design tree. Press the Delete key and click Yes to confirm the deletion.
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Adding Color

You can apply color to alibrary feature either in its own document or in atarget part.

To change the color of library features:

1
2
3

Click Tools, Options, and select the Color tab.
In the Features box, select Library Feature.

Click the Edit button and select a color from the color palette (or create a custom
color), and click OK.

Select an option from the Apply to list to specify the scope of the changes:
» Active Document. Apply the settings to only the currently active document.

¢ System Defaults. Apply the settings to all new documents. The currently active
document does not change.

e All Possible. Apply the settings to both the System Defaults and the Active
Document.

Click OK.

In alibrary feature document (.sldlIfp), all the features that are included in the library
feature use the new color.

In atarget part, all inserted library features use the new color.

Dissolving a Library Feature

After the library featureisinserted into a part, you can dissolve (break down) alibrary
feature into the individual featuresit contains.

To break down a library feature into the features it contains:

1
2

In the FeatureM anager design tree, right-mouse click the library feature icon.
Select Dissolve Library Feature from the menu.

Thelibrary featureicon is removed, and each of the features it containsis listed
individually in the FeatureManager design tree.
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The Feature Palette Window

10-6

The Feature Palette window gives you quick access to the features and parts you use most
often. It helps you organize features and partsin away that suits your specific needs.

Palette features and library features are similar in many ways. You create a palette feature
in the same way as alibrary feature. The palette featureis displayed asalibrary feature in
the FeatureM anager design tree of the target part. You can dissolve a palette feature the
same way as alibrary feature.

Palette features differ from library features in these ways:

0 When you add a palette feature to a part, you can simply drag and drop the feature
roughly where you want it to be, then place it precisely by re-attaching and modifying
any locating dimensions saved in the feature.

Q You can edit the dimensions of the palette feature as you insert it into the part.

Q Not al library features are suitable for use in the Feature Palette window. A palette
featureislimited to one mandatory reference (one face, plane, edge, or vertex) on the
target part.

Q Library features that have multiple mandatory references (such as draft features that
depend the selection of several faces) may not be added through the Feature Palette
window.

You can a so use the Feature Pal ette window to add parts to an assembly. You can organize
partsin logical groups, and you can see a miniature graphical view of each palette part.
This makes it easy to locate, select, and insert the parts you want.

The Feature Palette is also used to apply forming toolsto sheet metal parts. Forming tools
are special parts that punch, stretch, or shape the sheet metal part, to create embossed
features, lances, flanges, louvers, ribs, etc.

Mandatory References

The limitation of a single mandatory reference does not mean that a pal ette feature can
consist of only one feature. Aslong as the parent feature uses a single reference, the
pal ette feature may include multiple child features. To examine the parent/child
relationships, right-mouse click the feature, and select Parent/Child.

You can determineif alibrary featureis suitable for use in the Feature Palette by inserting
it asalibrary feature in atarget part (see Adding a Library Feature to a Part on page
10-3). If thereis only one mandatory reference listed, you may use the library feature as a
palette feature.



Because of the limitation of a single reference, |ofts and sweeps are allowed only in
certain cases:

¢ For lofts, the single mandatory reference is the sketch plane of one of the profiles.
This must be the face or plane where you drop the feature. Additional sketch planes
must be Offset from this plane, or from each other. The library feature must include
the planes.

» For sweeps, the sweep path isthe single mandatory reference. This must be amodel
edge. The sketch plane for the sweep section must be a Perpendicular to Curve
plane, with the model edge as the curve (when you select the edge, click near the
vertex where the plane should be placed). Include this planein the library feature.
Then, when you drop the palette feature in the target part, drop it on the edge that is
the sweep path, near the appropriate vertex.

Displaying the Feature Palette Window

The Feature Pal ette window has several default folders. Each folder represents adirectory;

each palette item contained in that directory is displayed as a “thumbnail” graphic. Palette
items can include parts and sheet metal forming tasitp(t files), and library features
(.sldlfp files).

To display the Feature Palette window:

Click Tools, Feature Palette. The Feature Palette window stays open, and on top of
the SolidWorks window, while you work. If the Feature Palette window is displayed
when you exit SolidWorks, it will be displayed when you start SolidWorks the next

time.

To dismiss the Feature Palette window, either dxlk in the upper right corner of the
window, or clickTools, Feature Palette again touncheck the item in the menu.

You can display the folder icons and the thumbnail graphics of palette items in two
sizes. To change the size, right-mouse click a blank area of the window, and select
View, Large Icons or Small Icons.

Navigating in the Feature Palette Window

When you display the Feature Palette window, it opens at the top leRaletie Home.
To open a folder, double-click it. These toolbar controls are similar to the controls in
Internet Explorer.

J Go Backward
J @ Go Forward

J Reload
o [& Home (to Palette Home)
The dropdown history list, with the names of the last folders opened (up to 16).
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Organizing Palette Items

10-8

The Feature Palette window has several default folders. You can create and name new
foldersto suit your specific needs, and you can place items in each folder according to the
way you want to organize the contents.

The SolidWorks software includes some palette items to get you started. They are stored
in these directories:

install_directory\data\Palette Features\folder_name
install_directory\data\Palette Parts\folder _name
install_directory\data\Palette Forming Tools\folder_name

You add individual itemsto afolder by placing parts, forming tools (.sldprt) or library
feature parts (.sldIfp) in the appropriate directory.

A folder may contain individual palette items, and other folders. You may have as many
folders, and as many levels of folders, as you want.

You can store pal ette items anywhere you want; the folders do not have to be located in the
default directory path. You can have folders on different disk drives on your system, or on
different computers on a network.

To specify which folders appear at the Palette Home level:

1 Click Tools, Options, External References.

2 From the Show folders for list, select the type of file for which you are defining a
folder list: Palette parts, Palette features, or Palette forming tools.

Thefirst time you edit the Folders list, the default paths for the palette folders are
aready listed. These folder lists are always used, whether Search document folder
list for external references is checked or not (this option applies only to the
Documents folder list).

You can have more than one folder in the Palette Home for each type of item.

« To add anew path to theligt, click the Add button. In the Choose Directory dialog
box, locate the path, and click OK.

» Todeleteapath fromthelist, select the path in the Folders list, and click the Delete
button.

» To changethe order of thelist, select apath in the Folders list and use the Move Up
or Move Down buttons to rearrange the list. Folders appear in the Palette Home in
the order of thelist.

3 Click OK. If you change the paths while the Feature Pal ette window is open, click
Reload to update the paths.

Theiconsin the Feature Palette window identify the type of item that the folder
contains (with large icons only).



Creating a Palette Item
There are several waysto add items to the Feature Palette.

O Move or copy existing parts, forming tools (.sldprt) or library feature parts (.sldIfp)
into the appropriate directory, using Windows Explorer utilities.

O Drag theitem from an open document and drop it into the Feature Pal ette window.
O Drag adocument from Windows Explorer and drop it into the Feature Pal ette window.

O Drag ahyperlink to a palette item from the Internet Explorer (version 4.0 or higher),
and drop it into the Feature Pal ette window.

To add a palette item from an open document:

1 Create and save anew part, forming tool, or library feature part, or open an existing
document (.sldprt or .sldlIfp).

2 Display the Feature Palette window, and navigate to the folder where you want to store
the palette item.

3 Drag the part from the graphics area, or the part icon from the top of the
FeatureM anager design tree of the active document, and drop it on the Feature Palette
window. The Save As dialog box appears.

4 Either accept the current name, or enter a new name, and click Save.

To add a palette item from Windows Explorer:

1 Display the Feature Palette window, and navigate to the folder where you want to store
the palette item.

2 InWindows Explorer, navigate to the directory that contains the palette item.
3 Drag the icon from the Explorer window and drop it in the Feature Pal ette window.

To add a palette item from a hyperlink in Internet Explorer:

1 Display the Feature Palette window, and navigate to the folder where you want to store
the palette item.

2 Ininternet Explorer (version 4.0 or higher), navigate to alocation that contains
hyperlinks to SolidWorks palette item.

For example, on the SolidWorks website, in the Support section, navigate to the Solid
Modeling Library page. You may also be able to obtain SolidWorks pal ette items from
certain third-party vendors.

3 Drag ahyperlink from the Internet Explorer window, and drop it in the Feature Pal ette
window. The document is saved in the specified folder.

You can also just open a hyperlinked item, without adding it to the pal ette. To open the
document, drag theitem and drop it into an empty area of the SolidWorks window.
Then you can decide whether you want to add the item to the palette, or saveitto a
different directory, or close it without saving.
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Thumbnail Graphics

When you save a pal ette item, the thumbnail graphic reflects the current view. Be sure to
orient the part so that the thumbnail graphic looks the way you want it to look.

To make it clear which features are included in a pal ette feature, consider changing the
color inthe library feature part. Thumbnail graphics use a palette of 16 colors; if the color
you choose for the feature is not available, the software attempts to replace it with a
similar color in the thumbnail graphic. See Adding Color on page 10-5.

NOTE: In the target part, palette features that consistoné than one feature use
the color specified fotibrary Features underTools, Options, Color.

Palette features that consistadfingle feature are automatically dissolved
when you add them. Therefore they use the color specified for the
individual feature type.

Another way to emphasize the featuresisto select them, then click Zoom to Selection
before you save the library feature part. That way, the thumbnail graphic provides a close-
up view of theincluded features.

Working with Palette Items and Folders

To copy a palette item:

Hold the Ctrl key down, then drag and drop a pal ette item within the Feature Palette
window. You can only copy an item thisway in the same folder. The new itemis
named Copy of <item>.

To rename a palette item:

You can rename the palette items and the folders, except the folders at the Palette
Home level. Click-pause-click the name in the Feature Pal ette window, and enter a
new name.

To edit a palette item:
1 Right-mouse click the item in the palette window, and select Edit Palette Item.

Drag the item from the Feature Palette window and drop it in an empty area of the
SolidWorks window (not an empty area of a document window).

The part (sldprt) or library feature.6ldIfp) document is opened in a new window.

2 Edit the document as needed, tisane. The palette updates automatically to reflect
the changes.

NOTE: The thumbnail graphic reflects the newly saved view. Be sure to
orient the part so that the graphic looks the way you want it to look.




To change the contents of a palette folder:
1 InWindows Explorer, navigate to the directory you want to modify.
2 Add, move, or delete the files as needed, using Windows file management commands.
3 Click Reload on the toolbar in the Feature Palette window to update the folders.

To delete a palette item:

Click the item in the Feature Palette window, and press Delete. Theitem isremoved from
the window, and the file is deleted from the corresponding folder.

To delete a palette folder:
1 Exit SolidWorks.

2 Navigate to the directory to delete, move the contents to a new location, if necessary,
then delete the directory.

Adding Palette Items to Documents

Adding a Palette Feature to a Part

Try using either Hidden Lines Removed or Hidden in Gray view mode, in order to see
the preview and dimensions easily.
To add a palette feature to a part:

1 With apart open, click Tools, Feature Palette, and navigate to the folder that contains
the feature.

2 Drag the feature from the Feature Palette window, observing the preview as you drag.
Drop the feature in the general area of the face where you want the feature to be placed.

NOTE: You can also drag ahyperlink to alibrary feature part (.sldIfp) from Internet
Explorer (4.0 or higher) and drop it on the face of the part.

If you want to save the hyperlinked pal ette feature for future use, be sure to
also drag a copy into the palette, or into an empty area of the SolidWorks
window, then save it. Otherwise, no local copy of the document is saved.

Hyperlinked library feature parts have the same limitations and behaviors
as library feature parts in the Feature Pal ette window.

The Edit this Sketch dialog box appears, and remains open while you position the
sketch.

3 Click Zoom to Selection to get acloser view of the feature.
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Click Modify Sketch [&], and move or rotatethe  modify Sketch cursor
sketch as needed. See Modify Sketch on page
2-19 for more information.

If the feature has | ocating dimensions, they are
left dangling, and are displayed in brown.

Re-attach the dangling dimensions. Select a
dimension, then drag the red handle on the
dimension line.

The cursor has the & shape until it isover a
suitable entity for re-attachment. When you
release the handle over an edge or vertex, the
dimension re-attaches and the handle turns green.

Dangling dimensions

You can also add geometric relations to control the position of the sketch.

Adjust the values of the locating dimensions. (Double-click the dimension, change the
value, and press Enter.) You can also adjust the locating dimensionsin the next step, or
later, by editing the appropriate sketch.

Click Next in the Edit this Sketch dialog box. The Change Dimensions dialog box
appears.

The Name and Value of each available dimension is displayed. If the dimensions are
named in the part where you created the library feature, those names are used.
Otherwise, the default dimension names D1 through Dn are used. See Dimension
Properties on page 2-26.

Some dimensions of the feature may be
unavailable, because they are specified asinternal
Dimensions. See Controlling Access to
Dimensions on page 10-14 for more information.

To display afeature dimension on the model, click

either the Name or Value. y
To modify adimension, double-click the Value,

and enter anew value. Click Apply to seethe

changes.

When you are satisfied with the dimension values, click Finish.

If the palette item consists of more than one feature, a library feature icon appearsin
the FeatureM anager design tree. If the palette item consists of asingle feature, the item
isautomatically dissolved, and the appropriate icon for the feature type appears in the
FeatureManager design tree. In either case, the name of the feature is the name of the
item in the Feature Palette window.



Adding a Palette Part to an Assembly

To add a palette part to an assembly:

1 With the assembly open, click Tools, Feature Palette, and navigate to the folder that
contains the desired part.

2 Drag the part from the Feature Palette window and drop it into the assembly window.

If the part has multiple configurations, the Select a configuration dialog box appears,
with alist of the configurations in the part. Choose the configuration you want, and
click OK.

For information about positioning and mating assembly components, see Chapter 6,
“Working with Assemblies.”

Applying a Palette Forming Tool to a Sheet Metal Part

You can only apply forming tools through the Feature Palette window, and you can only
apply forming tools to a part that has sheet metal features. You must have already inserted
bends in the part before you attempt to apply a forming tool.

For information about creating sheet metal parts and forming tools, see Chapter 11, “Sheet
Metal.”

To apply a palette forming tool to a sheet metal part:

1 With a sheet metal part open, clitkols, Feature Palette, and navigate to the folder
that contains the forming tools.

2 To apply forming tools to the sheet metal part in a flattened state, drag the rollback bar
above théProcess-Bends feature.

3 Drag the forming tool from the Feature Palette window to the face you want to deform.

The face where you apply the forming tool corresponds to the stopping surface of the
tool itself. By default, the tool travels downward. The material is deformed when the
tool strikes the face where it is dropped. To toggle the direction of travel, and strike the
opposite side of the material, press Thb key. Observe the preview as you toggle the
direction.

4 Drop the feature where you want it to be applied. If the forming tool includes an
optional positioning sketch, that sketch is displayed when you drop the tool on the
face.

5 UseDimension orModify Sketch to position the feature.

As you add dimensions, the positioning sketch moves as a single entity. You cannot
edit the dimensions of an applied forming tool. The absorbed sketch in the feature
controls only theocation of the feature, not its dimensions.

6 Click Finish. The forming tool is applied to the face, and the feature is added to the
FeatureManager design tree, with the name of the forming tool.
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Palette Parts as Derived Parts

You can use the Feature Pal ette window to create a derived part, based on the selected
palette part.

1 With an empty part document open, click Tools, Feature Palette, then navigate to the
folder that contains the desired part.

2 Drag the part from the Feature Palette window and drop it into the part window.
3 Whenyou are asked if you want to create aderived part,

» Click Yes if you want to create a derived part (a part which has another part asits
first feature). See Derived Parts on page 5-13 for more information.

« Click No if you want to edit the palette part itself. The palette part is opened in the
current window.

 Click Cancel to abandon the operation.

Controlling Access to Dimensions

10-14

For some palette items, you may want to prevent other users from changing certain
dimensions. You can specify which dimensions of a palette item are displayed and
available for editing through the palette, and which ones are not.

You can also use this function to reduce the clutter of unnecessary dimensions when
adding items through the palette.

To control dimension access:

1 Right-mouse click theitem in the pal ette window, and select Edit Palette Item. The
part (.sldprt) or library feature (.sldlfp) document is opened in a new window.

2 Right-mouse click the part icon at the top of the FeatureManager design tree, and select
Edit Dimension Access.

Inthe Dimension Access dialog box, therearetwo lists: User Dimensions (those that
may be edited) and Internal Dimensions (those that may not).

3 Specify which dimensions are available:

+ To move adimension from onelist to the other, click the name, then click the left or
right arrow button. Asyou click each name, the dimension is displayed in the
model.

« To move al the dimensions, use the double arrow button.
When you insert a palette feature that has restricted dimension access, only the User

Dimensions are displayed and available for editing through the wizard. The Internal
Dimensions are not displayed, and they are not available for editing.
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Sheet Metal

This chapter introduces the SolidWorks sheet metal functionality and describes:

a
a
a

a
a
a
a
a
a
a
a
a

Designing sheet metal parts

Bend types

Sheet metal features in the FeatureManager design tree
Rolling back and rebuilding the design
Bend allowances

Auto relief

Creating sheet metal parts

Adding additional features

Editing bends

Creating aflat pattern configuration
Sheet metal drawings

Forming tools
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Designing Sheet Metal Parts

11-2

Creating Bend Reliefs, Walls, and Tabs

Creating Flat Patterns

Sheet metal parts are generally used as enclosures for components or to provide support to
other components.

You can design a sheet metal part on its own without any referencesto the partsit will
enclose, or you can design the part in the context of the assembly containing the enclosed
components. In the latter case, you can reference the enclosed components to create the
geometry for the sheet metal part.

Creating Bends Before... ...and after

. inserting bends
You can create a solid model and then create bends

in the model by specifying appropriate bend
parameters such as bend radius and allowance.

Inserting bendsin the model yields the results
shown here. The sharp corner is replaced by a
filleted bend.

Walls or tabs can be added to a sheet metal part as
designs dictate.

The Auto Relief option automatically adds bend
reliefs where necessary.

When the design is complete (or at any time during the
design process) you can create aflat pattern of your
sheet metal part.




Bend Types

There are three types of bendsin SolidWorks: sharp bends, round bends, and flat bends.

Sharp Bends

A sharp bend is created by adding bends to a model that was extruded as a thin feature or
that was extruded as a solid feature of uniform thickness. The original bends were defined
in the sketch. Click Insert Bends g or Insert, Features, Bends to create the model on
the right. See Creating a Sheet Metal Part Using Sharp Bends on page 11-10.

% %

A round bend is created from filleted corners created in the sketch, during the thin feature
extrusion using the Auto Fillet option, or from a cylindrical face. When you click Insert
Bends ﬂ or Insert, Features, Bends, the model does not change in appearance.
However, bend lines and allowances are added to the part, and are visible when the model
isflattened. See Creating a Sheet Metal Part Using Round Bends on page 11-13.

% %Y

A flat bend is created from aline sketched in the flat state of a sheet metal part. Bend lines
are sketched as shown in the flat model on the left. Exiting the sketch creates the model on
the right. See Creating a Sheet Metal Part from a Flat Model on page 11-15.

> %
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Sheet Metal Features in the FeatureManager Design Tree

11-4

When you click Insert Bends g or Insert, Features, Bends, two distinct stages are
applied to the sheet metal part. First, the part is flattened and a bend allowance is added.
The developed length is calculated, based on the bend radius and bend allowance. Then,
the flattened part is restored to the folded state to create the formed, folded version of the
part. Three new features and icons appear on the FeatureM anager design tree that are
specific to sheet metal operations. These features are:

O Sheet-Metal
O Flatten-Bends

O Process-Bends

These three features represent what can be thought of as a process plan for the sheet metal

part.

..... Sheet-tetall

I;)H Flatten-Bends1

H-_}J Process-Bends]

Sheet-Metal contains the definition of the sheet metal part
itself and represents the result of the Insert, Features,
Bends operation.

This feature stores the default bend parameter information
(thickness, bend radius, bend angle, and auto relief offset
ratio) for the entire part.

Flatten-Bends represents the flattened part. This feature
contains information related to the conversion of sharp and
filleted corners into bends.

Each bend generated by SolidWorks from the model is
listed as a separate feature under Flatten-Bends. Bends
generated from filleted corner edges are listed as
Round-Bends; bends generated from sharp corner edges
are listed as Sharp-Bends.

The Sharp-Sketch listed under Flatten-Bends isthe sketch
that contains the bend lines of all sharp and round bends
generated by the system. This sketch cannot be edited but
can be hidden or shown.

Process-Bends represents the transformation of the
flattened part into the finished, formed part.

Bends created from bend lines specified in theflat are listed
under this feature. FlatSketch, listed under
Process-Bends, is aplaceholder for these bend lines.



Features that are listed after the Process-Bends icon in the FeatureManager design tree
do not appear in the flattened view of the part. (You flatten the view of the part using
Rollback. See Rolling Back and Rebuilding the Design on page 11-6.)

For example, in the sheet metal part shown here, the cut

was added after the Process-Bends feature. /
\
If you rollback to Process-Bends, the flattened part N
does not include the cut. /\/ N
N Y
\<<\\

To see the cut in the flattened state, reorder the cut to
occur before the sheet metal feature. PN
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Rolling Back and Rebuilding the Design

A rollback reverts the model to the state it was in before the selected feature was created.
When you design sheet metal parts, you may use rollback often to revert to previous stages
in the design process. This section discusses the ways you can perform a rollback.

To rollback (Method 1):
1 Inthe FeatureManager design tree, select the feature you want to rollback to.

2 Click Edit, Rollback.

To rollback by dragging the rollback bar (Method 2):

1 Placeyour cursor over the rollback bar in the
FeatureManager design tree. The cursor changes
to ahand.

2 Click to select the rollback bar. The bar changes
color from yellow to blue.

. a B aze-Extrude-Thin
..... 5] SheetMetall

I;)D Flatten-Bends1
- H-}' Procesz-Bends1
. @ Bozz-Extrudel

3 Dragtherollback bar up the FeatureManager | © T Annotations
design tree until it is above the feature you want ’:E&_\I—
rolled back Rollback bar

Use the up and down arrow keys on the keyboar
to move the rollback bar up or down. (Chegkow
key navigation in Tools, Options, General to
enable this functionality.)

; a Baze-Extrude-Thin
=1 Sheet-Metalt
I;)D Flatten-Bends1

. B ¢ Process-Bends1 ®

NOTE: You do not have to select a feature }: | Boss-Extrude
before you move the rollback bar. Also, | .. ‘;m; Annotations
the rolled-back icons are gray.

To rollback to before Process-Bends (Method 3):
1 Click theFlattened tool on the Features toolbar.
2 Click Flattened again to restore the bends.

To rollback to before Sheet-Metal, before any bends were inserted (Method 4):
1 Click theNo Bends tool on the Features toolbar.
2 Click No Bends again to restore the bends.

Throughout the following sections, whenever you need to perform a rollback, you can use
any of these methods.
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To rebuild (roll forward):

To rebuild (roll forward) your part after performing arollback, drag the rollback bar down
the FeatureM anager design tree. You can drag the rollback bar to the bottom of the
FeatureManager design tree to rebuild the entire part, or drag it one or more features at a
time to step through the regeneration of each rebuilt feature. Throughout this section,
whenever you need to perform arebuild, drag the rollback bar down to the bottom of the
FeatureManager design tree.

Bend Allowances

There are three ways to specify a sheet metal bend allowance. You can:
» Specify aK-Factor
¢ Specify an explicit value
* Useabendtable

K-Factor

K-Factor isaratio that represents the location of the neutral sheet with respect to the
thickness of the sheet metal part. Bend allowance using a K-Factor is calculated as
follows:

BA = M/2(R + KT) A/90

where:

BA = bend allowance

T = material thickness

R = inside bend radius

A =bend anglein degrees

t = distance from inside face to neutral sheet
K = K-Factor, whichist/ T

NOTE: Theangle A isthe angle through which the material is bent, hence it
is not always the angle shown on the drawing.

Explicit Bend Allowance Value

You can specify an explicit bend allowance for any sheet metal bend by entering the value
when creating the bend.

NOTE: For agiven bend radius and angle, the specified bend allowance value
should be between the length of the inner edge and the outer edge of
the bend.
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Bend Table

A sample bend table is provided in lang\english\sample.btl. To use your own bend table
when performing sheet metal operations, copy and rename this table and edit it to specify
required bend allowances.

NOTE: Bend table units must be specified in metric units.

You can edit the bend table using any text editor. A portion of the sample bend tableis

shown below:

a sample.btl - Notepad A= E

File Edit Search Help

Bend Allowance Tables -

Version: 1

Material: Steel

Units: meters

Thickness: 8.008085

Bend Radius {read across) 0.0008 0O.08685 0.8010 0.0015 O.0020 0.0825 0.8838

Opening Angle {read down)
5 0.0082 0.86082 0.8882 0.0002 O.0002 0.0002 0.0002
18 0.0082 0.86082 0.8882 0.0002 O.0002 0.0002 0.0002
208 0.0082 0.08002 0.9882 0.0002 9.0002 0.0002 0.0002
30 0.0082 0.08002 0.9882 0.0002 9.0002 0.0002 0.0002
45 0.0082 0.08002 0.9882 0.0002 9.0002 0.0002 0.0002
Y] 0.08A2 0.0082 0.0062 0_0002 0.0002 0.8082 0.0802
78 0.0082 0.06062 0.0062 O0.0002 O.0002 O0.0002 0.0882
88 0.0082 0.06062 0.0062 O0.0002 O.0002 O0.0002 0.0882
928 0.0082 0.06A2 0.P0B62 A.0002 B.0002 O0.0002 0.0082
108 0.0082 0.86082 0.8882 0.0002 O.0002 0.0002 0.0002
118 0.0082 0.86082 0.8882 0.0002 O.0002 0.0002 0.0002
128 0.0082 9.86002 0.9882 0.0002 9.0002 0.0002 0.0002
138 0.0082 0.08002 0.9882 0.0002 9.0002 0.0002 0.0002
148 0.0082 0.08002 0.9882 0.0002 9.0002 0.0002 0.0002
145 0.0802 0.0082 0.0062 0_.0002 0.0002 0.8082 0.0802
168 0.0082 0.06062 0.0062 O0.0002 O.0002 O0.0002 0.0882
178 0.0082 0.06062 0.0062 O0.0002 O.0002 O0.0002 0.0882
188 f.0082 0.8B8A2 0.PB62 OA.00F2 B.0002 O0.0002 0.8882

Thickness: 8.86818

Bend Radius (read across) 0.00060 9.8605 0.98189 0.9015 9.0020 0.0025 0.8030

1 | v

NOTE: The sample bend tableis provided only for informational purposes.
The valuesin this table do not represent any actual bend allowance
values.

If the thickness of the part or bend angle falls between values in the table, the software
interpol ates the values to calcul ate the bend allowance.
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Auto Relief

You can automatically add relief cuts wherever needed when inserting bends.

For example, you can use the Auto Relief option to add relief cutsin the model shown
here.

e

Relief cuts are added automatically at both sides of the wall in this example. (If only one
relief cut is needed, only one is added.) The cuts added are of the minimum size required
to insert the bend and flatten the part.

When you choose the Auto Relief option, you must specify the Offset Ratio.

Offset Ratio

The Offset Ratio represents the distance, d, by bend region
which the side of the squarerelief cut extends past a
bend region, expressed as a ratio of material \

thickness. N
d = (offset ratio) * (part thickness) ?

NOTE: Offset Ratio must have avaue
between 0.05 and 2.0.

The higher the value of the offset ratio, the larger
the size of therelief cut automatically added during
insertion of bends.
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Creating a Sheet Metal Part Using Sharp Bends

The following example demonstrates the creation of a sheet metal part based on athin
feature base. You can create a sheet metal part from any part that has a uniform thickness,
and a thin feature extrusion is a quick way to create such a base.

To create a thin-feature base:

1 Create anew part, open asketch, and sketch an open profile
for the base.

2 Click Extruded Boss/Base @ or Insert, Base, Extrude.

3 IntheExtrude Feature dialog box, specify the desired
Depth and Type.

4 OntheThin Feature tab, specify the desired Type and Wall
Thickness.

5 Click OK.

For more information about thin feature extrusions, see
Thin Features on page 4-6.

To add a wall:

1 Open asketch on the face of the part where the new wall will
be attached.

2 Select the edge of the model and click Convert Entities
or Tools, Sketch Tools, Convert Entities.

Drag this end
away from bend

3 Drag the vertex nearest to the bend a small distance away
from the bend to allow for the bend radius.

Click Extruded Boss/Base &} or Insert, Boss, Extrude.

Onthe End Condition tab, set the Type to Blind and specify
the Depth.

6 OntheThin Feature tab, specify the same Thickness asthe
base feature.

7 Click OK.

The new wall isadded. It is generally a good practice to add
all the walls before inserting the bends.
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To insert the bends:

To insert bends, you must first pre-select a fixed face. The fixed face remainsin place
when flattening the part during the creation of the Flatten-Bends feature.

1

In the model, select the face you want to ST
remain fixed. Sheet Metal |

C|ICk Insert Bends & or |I"IS€I’t, Features, Default Bend Radius  [5.00mm

Bends.
Bend Allowan

The Flatten-Bends dialog box appears. CUsBandTabe [0
1 Use K-Factor 0.500000

Enter a Default Bend Radius.  Use Bend Alonsnes [T

Select aBend Allowance type and value: [¥| Ulse futa Relief  Offset Ratio [0.500000

[7]x]

oK

Cancel
Help

:

e If you select Use Bend Table, select the
name of thetable file. See Bend Table on page 11-8 for more information.

e If you select Use K-Factor, specify the value based on the calculation.
See K-Factor on page 11-7 for more information.

 |If you select Use Bend Allowance, specify the value.

Make sure Auto Relief is checked, and specify an Offset Ratio. See Offset Ratio on

page 11-9 for more information.
Click OK.

The sharp corner edges of the part are replaced by
bends, and the necessary relief cut has been added at
the side wall.

Double-click the Flatten-Bends feature (or click the
beside its name) to expand the feature.

Notice the Sharp-Bend features and a
Sharp-Sketch feature are listed under it.

SolidWorks 98Plus User’s Guide
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Adding Additional Features

When designing sheet metal parts, it may be necessary to work on the flattened state to
add features such as an oblong cut. You can rollback to the flattened state of a sheet metal
part by clicking the Process-Bends feature and then clicking Edit, Rollback, or by
dragging the rollback bar in the FeatureM anager design tree.

To create a cut across a bendline:

1 Click Flattened to rollback above the
Process-Bends feature. /
The part is shown in the flattened state.
2 Select the top face of one of the flat regions and open
a sketch.
3 Sketch the profile of the cut. i

4 Click Extruded Cut or Insert, Cut, Extrude.
Set the Type to Through All, and click OK.

To create a tab:
1 Whilethe part is till rolled back, open a sketch on

one of the faces. ~
2 Sketch atab with one side coincident with a model 25 \
edge. .
3

)
3 Click Extruded Boss/Base @.‘ or Insert, Boss, \/V/
Extrude. N
. S
4 IntheExtrude Feature dialog box: ™
« Click Link to Thickness to set the boss <
thickness equal to the base thickness. N

I
» Click Reverse Direction if the extrusion is \\}

extending the wrong way.

Click OK. \\\ \Q\

Click Flattened [&] to rebuild the part. ( \i\ \

The part isfolded back with the added cut and tab. \ \i\%)
AN
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Creating a Sheet Metal Part Using Round Bends

To create a sheet metal part using round bends:
1 Create athin feature part:

» Check the Auto Fillet option in the Thin Feature
tab of the Extrude Thin Feature dialog box.

¢ Specify the Fillet Radius (inner bend radius).
2 Select the fixed face.
Click Insert Bends g or Insert, Features, Bends.
4 IntheFlatten-Bends dialog box:
¢ Specify aDefault Bend Radius of 0.
» Specify aBend Allowance method and value.
5 Click OK.
A RoundBend appears in the FeatureManager design tree under Flatten-Bends.

Creating a Sheet Metal Part with Cylindrical Faces

To create a sheet metal part with cylindrical faces:
1 Create athin feature part with one or more cylindrical faces:
» Each cylindrical face must have four bounding edges.
¢ Any adjacent planar and cylindrical faces must be tangent.
» Cylindrical end faces must be normal to the surface of the cylinder.

Correct Incorrect

Four More than

bounding four bounding

edges edges

Faces Faces not

tangent i tangent § ;
End faces End faces

normal not normal
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Select alinear edge of an
end face of a cylindrical
face or select afixed
planar face.

Click Insert Bends

or Insert, Features,

Bends.

In the Flatten-Bends
dialog box:

» Specify aDefault Bend Radius of 0.
» Specify aBend Allowance method and value.
Click OK.

Select this edge

A RoundBend appearsin the FeatureManager design tree under Flatten-Bends.

NOTE: You cannot add bosses or apply forming tools to cylindrical faces on

sheet metal parts.

Creating Hems

11-14

You can make hems of various types in sheet metal parts. SolidWorks supports open,
closed, double, and tear-drop hems.

To create a hem:
In an existing sheet metal part, click the |+ beside aProcess-Bends feature.

1
2
3

Right-mouse click the sketch and select Edit Sketch.

Sketch aline to define the fold of the hem, and exit
the sketch.

The part folds on the sketched line, using the default
radius and angle. You need to edit the bend to give it
radius and angle values suitable for a hem.

Right-click the FlatBend feature and select Edit
Definition.

Enter new values for Radius and Angle.

NOTE: The bend radius should allow for a small
gap between overlapping faces so that they
do not touch.

Click OK. The hem returns to the folded state using
the new values.



Creating a Sheet Metal Part from a Flat Model

While you should design sheet metal parts in the bent-up state (using either sharp corners
or filleted corners), you can also model your parts from aflat sheet. You need to know the
developed length required for your part and the locations of the bend lines for all bendsin
the part.

To create a sheet metal part from a flat model:

1 Create aflat part. You can use either asolid or thin feature extrusion. The regquirement
here isthat the model be of uniform thickness.

Select the fixed face.
Click Insert Bends |=3| or Insert, Features, Bends.

In the Flatten-Bends dialog box, enter the Bend Radius, and specify the Bend
Allowance method and value.

The sheet metal features appear in the FeatureManager design tree even though the part
appears unchanged.

5 Expand the Process-Bends feature in the FeatureM anager
design tree.

6 Right-click the Flat-Sketch under Process-Bends and select : ™~
Edit Sketch.

Sketch lines where you want bend lines.
8 Place asketch point on the face that you want to remain fixed.
9 Exit the sketch to rebuild the part.

Bends are created using the sketched bendline and the specified 4
bend parameter information. S

NOTE: You cannot specify abendlinefor aflat bend that lies
between existing sharp or round bends. S
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Editing Bends

You can edit bend information for sheet metal features. The scope of the changes depends
upon which feature is edited.

To edit bend parameters for the entire part:

1 Right-click the Sheet-Metal feature in the FeatureManager design tree and select Edit
Definition.

2 Inthe Sheet-Metal dialog box, change the Default Bend Radius or Bend Allowance
method as desired.

3 Click OK.

To edit bend parameters for all bends listed under Flatten-Bends:

1 Inthe FeatureManager design tree, right-mouse click the Flatten-Bends feature and
select Edit Definition.

2 IntheFlatten-Bends dialog box, change the Default Bend Radius or Bend
Allowance method as desired.

3 Click OK.

To edit bend parameters for all bends listed under Process-Bends:

1 Inthe FeatureManager design tree, right-mouse click the Process-Bends feature and
select Edit Definition.

2 IntheProcess-Bends dialog box, change Default Bend Radius or Bend Allowance
method as desired.

3 Click OK.

To edit bend parameters for an individual bend:

1 Inthe FeatureManager design tree, right-mouse click the bend you want to edit and
select Edit Definition.

2 Change Radius, Angle, Bend Direction, and Bend Allowance as desired.
3 Click OK.

Notes on editing bends:

Q You cannot change the bend angle for sharp bends. This angle is calculated from the
model.

Q@ You cannot change the bend angle or radius for round bends. The bend angleis
calculated from the model, and the bend radius is specified in the sketch or in the
definition of the fillet feature.
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Creating a Flat Pattern Configuration

Creating aflat pattern is equivalent to suppressing the last Process-Bends feature and all
features after it. You can save this as a configuration to use in a drawing.

To create a flat pattern configuration:

1 Create and name a new configuration. (See Working with Part Configurations on
page 5-15 for information about creating a configuration.)

2 Select thelast Process-Bends feature in the model and all features after it.

3 Click Edit, Suppress. Also, you can right-mouse click the Process-Bends feature,
select Properties, and click the Suppressed check box.

4 Savethe configuration.

You should create the flat pattern configuration after the entire design of the part is
completed. This ensuresthat all features are shown in the flat pattern.

Sheet Metal Part Drawings

You can create drawings of sheet metal parts. For moreinformation on creating drawings,
see Chapter 8, “Drawings.”

To create a drawing of a flat pattern:
1 Create a part configuration showing a flat pattern.

If none of the standard views shows the flat part in such a way that the bend lines are
clearly displayed, create a named view in a suitable orientation.

Create a new drawing.
Click Insert, Drawing View, Named View.

4 Change to the part window, click anywhere, then select the desired view frofavhe
Orientation list.

5 Return to the drawing window and click to place the view on the sheet.

To remove display of the bend region lines:

1 Inthe drawing window, right-click the drawing view in the FeatureManager design
tree.

2 SelectTangent Edge, Tangent Edges Removed.

To show the bend lines in the view of the flat pattern:

1 Either in the part document or the drawing view, expandFiditeen-Bends and
Process-Bends features.

2 Right-click Sharp-Sketch andFlat-Sketch in the FeatureManager design tree, and
click Show.
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Tips for Designing Sheet Metal Parts

11-18

The order in which you add features is key to getting the desired results. The
recommended approach for designing sheet metal partsis as follows:

Q Design the part in the bent-up state, if possible.

Q Add Insert, Features, Bends only after the functional design is complete; that is, add
all the features before inserting bends.

Q If some features such as bend reliefs and additional walls need to be added after
inserting bends, add these features after doing a Rollback to the Process-Bends
feature. This step will rollback the model to the flattened state.

Q If you do not want certain features to be visible in the flattened state (features such as
holes that are drilled after the sheet metal part is bent), add these features after the
Process-Bends feature.

Q Toensurethat the part has uniform thickness, usetheLink to Thickness featuresin the
Extrude dialog box.



Forming Tools

Forming tools act as dies that bend, stretch, or otherwise form sheet metal. You apply
forming tools to sheet metal partsto create such form features as louvers, lances, and ribs.

Create forming tools using bosses, cuts, fillets, chamfers, etc., and save them as
SolidWorks parts on the Feature Palette. You can only use forming tools from the Feature
Palette, and you can only apply them to sheet metd parts. For more information about
using forming tools, see Applying Forming Tools on page 11-22.

The SolidWorks software includes some sample forming tools to get you started. They are
stored in this directory:

install_directory\data\Palette Forming Tools\folder _name

Examine the sample forming tools before creating your own. You may find that by editing
asample forming tool, you can create a forming tool that meets your needs. For more
information about editing an existing forming tool in the Feature Palette, see Working
with Palette Items and Folders on page 10-10.

Creating Forming Tools

To create a forming tool:

1

Open anew part document, then open a sketch on the horizontal plane. By default, the
horizontal plane is Plane2.

To create the base feature, sketch a profile, and extrude the profile above the horizontal
plane.

To create the bossfeature, select the Base feature Stopping surface
bottom face of the base feature, or
select the horizontal plane, and
open a sketch.

I | . .
The horizontal planeisthe stopping [ | 2z | Direction

of

surface of the forming tool. To
travel

strike and deform sheet metal using

aforming tool, the direction of Boss feature

travel of the forming tool must be

along the vertical axis. Thus, the entire forming tool, except the base on which you
create it, must lie below the stopping surface.

Sketch a profile centered around the origin.

The origin determines the drop point of the forming tool when applying the forming
tool to a sheet metal part.

Dimension the profile, then extrude the profile below the stopping surface. The boss
can be extruded or revolved.

SolidWorks 98Plus User’s Guide 11-19



Chapter 11 Sheet Metal

11-20

To shape the forming tool, add features such as cuts, fillets, chamfers, etc., to the boss.

NOTE: The minimum radius of curvature of the forming tool must be greater
than the thickness of the sheet metal part to which it will be applied.
To find out the minimum radius of curvature of the forming tool, use
Tools, Check. For more information, see Check Entity on page 5-23.

6 Remove the base feature of the
forming tool.

When you apply the forming tool to a S
sheet metal part, the stopping surface

of the forming tool correspondsto the

sheet metal face to whichiitis applied.

TIP:  To remove the base feature of the forming tool, you can select the
bottom face of the base feature, and open a sketch. Project the face
onto the sketch plane by clicking Convert Entities . Click
Extruded Cut [&|, and add a Through All cut.

To create an opening on a forming tool:

Some types of form features, such as louvers and lances, create openings on sheet metal
parts. To indicate which forming tool faces create openings, change the color of these
facesto red.

1 Right-mouse click the face designed to create an
opening, and select Face Properties.

2 IntheEntity Property dialog box, click Change
Color.

3 Select thered box in the first column in the
second row, then click OK. (Under Entity Color, Make this face red to indicate an
Red ShOU|d be 255, Green and Blue §10U|d be 0.) Opening on the sheet metal part

4 Click OK again to close the Entity Property
dialog box.



Creating Positioning Sketches

When you apply aforming tool to a sheet metal part, you cannot change the dimensions of
the forming tool. You can, however, edit the position of the forming tool on the sheet
metal face.

NOTE: To change the dimensions of the forming tool after you apply it, you
must edit the dimension access. See Controlling Access to
Dimensions on page 10-14 for more information.

You can create a positioning sketch on the top face of the forming tool. When you apply
the forming toal to the sheet metal part, you use the positioning sketch to locate the form
feature on the face of the sheet metal part.

To create a positioning sketch:
1 Select the top face of the boss feature created in the previous section, and open a

sketch.

2 Create aprofileto locate the form feature on the Positioning sketch
sheet metal part. Close the sketch, and renameiit if \
desired.

TIP:  To create aprofile to locate the form
feature, you can select the top face of
the forming tool and open a sketch.
Project the face onto the sketch plane
by clicking Convert Entities , then
close the sketch.

3 To hidethe positioning sketch so that it does not appear in the thumbnail graphic of the
forming tool displayed in the Feature Palette, right-mouse click the sketch in the
FeatureM anager design tree, and select Hide.
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Saving and Adding Forming Tools to the Feature Palette

1 Savethe part document (.sldprt).
2 Add the forming tool to the Feature Palette using one of the following methods:

« Moveor copy the forming tool part document to the desired Palette forming tools
directory using Windows Explorer utilities. The default Palette forming tools
directory path isinstall_directory\data\Palette Forming Tools\folder_name.

» Click Tools, Feature Palette, then navigate to the desired forming tools folder.
Drag the part icon from the FeatureManager design tree of the forming tool part,
and drop it on the Feature Pal ette window.

If you want to store the forming tool in a different location, you must specify the
directory path for the Feature Palette to use. For more information, see Organizing
Palette Items on page 10-8.

Applying Forming Tools

11-22

You can only apply forming tools to a part that has sheet metal features; you must have
already inserted bends in the part before you attempt to apply a forming tool.

Apply the forming tool to the sheet metal part by dragging the forming tool from the
Feature Palette window and dropping it on a sheet metal face. By default, the forming tool
deforms the opposite face of the material to which it is applied. To deform the face to
which the forming tool is applied, pressthe Tab key as you drag. When you press the Tab
key, the preview updates automatically.

A form feature is added to the FeatureM anager design tree. L ocate the form feature on the
sheet metal part by using its positioning sketch. For more information, see Applying a
Palette Forming Tool to a Sheet Metal Part on page 10-13.

You can create patterns of form features. See Pattern/Mirror on page 4-42 for more
information.
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Welding

This chapter introduces the SolidWorks welding feature and describes:
O Weldtypes

O Top surface delta and radius calculations

O Genera procedures for creating aweld

0O Examples of creating V Butt and Square Butt welds

QO Editing aweld
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Weld Types

You can add a variety of weld typesto an assembly. The weld types available depend on
the dimensioning standard you use (see page 9-2).

The SO weld types and their symbols are shown in the following table:

ISO Weld Type Symbol lllustration

Butt
PG

Square Butt

Single V Butt

Single Bevel Butt

Single V Butt with Root

Single Bevel Butt with Root

Single U Butt m
Single J Buit
Backing Run

- A A
Fillet Q
Seam
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The ANSI weld types and their symbols are shown in the following table:

ANSI Weld Type Symbol Illustration

Square
|

- P ==
= =
e YA
e Ty S
N =
=

o] k\\\\\\\\\\\\\\\‘:‘I
b e

~ 3
I ==
W =g

Back or Backing

Flange-Edge

Flange-Corner
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Top Surface Delta and Radius Calculation

When you are adding any type of weld to the model, you must specify the top surface
delta. For afillet weld, you also specify theradius, and for abacking run weld, you specify
the bottom surface delta.

Top Surface Delta

The top surface deltais the distance between the edge of the bead and the top surface of
the welded components.

These examples illustrate the top
surface delta for aconvex weld and a
concave weld. The calculation is the

same but the distance is measured bel ow top surface X § delta
the top surface for a concave weld - — —

rather than above for a convex weld.

convex weld

concave weld

NOTE: A backing run weld has

both atop surface and a W

bottom surface delta.

Radius (Fillet Welds Only)
For afillet weld, you need to specify the

radius of the weld. Theradius, r, is measured
from the point where the partsjoin. -
-
AN
r \
\
N
e
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General Procedure for Welding Components

To weld two components:

1

a b~ W N

Create an assembly and mate the components, using mates that are suitable to the
specific weld type you plan to use. Refer to the section Examples of Creating Weld
Beads on page 12-7 for more information.

Click Insert, Assembly Feature, Weld Bead.

In the Weld Bead Type dialog box, select aweld Type from thelist.
Click Next.

In the Weld Bead Surface dialog box:

¢ Select aSurface Shape from thelist.

¢ Specify the Top Surface Delta.

» Depending on the type of weld you are adding, specify the Bottom Surface Delta or
Radius asrequired.

Click Next.

The Weld Bead Mate Surfaces dialog box appears. Be sure to read the information
that is provided about selecting faces.

faces of the components where you want the

weld bead to be added.

Depending on the type of weld bead you are
adding, you may need to select the i
following:

Face <2@weld-2>

e Stop Faces. Select the faces (usually four
faces) where you want the weld bead to
start and stop.

» Top Faces. Select the faces from which to measure the Top Surface Delta.

NOTE: Some Mate Surfaces edit boxes may be grayed out because they are
not needed for the selected weld bead.

Click Next.

In the Weld Bead Part dialog box, accept the default name for the Weld Bead Part or
enter anew part name, and click Finish.
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Weld Face and Edge Selection Tips

To make face and edge selection easier, you can,
* View the assembly with hidden linesin gray.
» Place the assembly in isometric view orientation

« Edit the distance in adistance mate to
enlarge the space between the contact faces
temporarily. After you select the faces and
complete the creation of the weld bead, you
can edit the distance mate again. The weld
bead between the two componentsis
updated to reflect the final mating distance.

* Usethe Selection Filter.

Annotations for Weld Beads

Weld symbols are automatically generated by the

system when you create aweld bead. i
To move the symbol into position:
1 Click where the arrow meets the weld edge.
Green drag handles appear on the symbol and the
arrow.

2 Drag the symbol by the handle and release the

mouse button when it is in the position you want.

To add the weld symbol to the active assembly drawing:

1 Select adrawing view, click Insert, Model Items, and select Welds from the menu.

2 Click OK.
Refer to Weld Symbol on page 9-34 for more information.
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Examples of Creating Weld Beads

Example 1: V Butt Weld
The assembly shown here calls for aV Butt type weld. The components are mated using
three coincident mates:

» Between the edges where the contact faces
meet

« Between the top faces

« Between the stop faces on the front of the
assembly

To add a V Butt weld:
1 Click Insert, Assembly Feature, Weld Bead.
2 IntheWeld Bead Type diaog box, select Single V Butt, and click Next.

3 Inthe Weld Bead Surface dialog box, select a Surface Shape, and specify the Top
Surface Delta value.

4 Click Next.
In the Weld Bead Mate Surfaces dialog box:

» Click the Contact Faces box and select the contact faces
slanted faces of the components.

¢ Click the Stop Faces box and select the
two sides of each component (four faces
total).

6 Click Next.

7 Inthe Weld Bead Part dialog box, accept the
default namefor the Weld Bead Part or enter a
new part name.

stop faces

8 Click Finish.

The weld bead is added between the two
components.
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Example 2: Square Butt Weld

The assembly shown here calls for a Square Butt type weld. The components are mated as
follows:

To add a square butt weld:

1
2

12-8

« A distance mate between the contact faces
A coincident mate between the top faces
A coincident mate between the stop faces

Click Insert, Assembly Feature, Weld Bead.

In the Weld Bead dialog box, select Square Butt,
then click Next.

In the Weld Bead Surface dialog box, select a Surface Shape, and specify the Top
Surface Delta.

Click Next.
In the Weld Bead Mate Surfaces dialog box, click each mate surface face type and the
corresponding faces in the model.

e Click the Top Faces box, then select the
two top faces of components (marked A in
theillustration).

» Click the Stop Faces box then select the
four Stop Faces of the components (the
two faces marked B and the two faces
opposite them).

 Click the Contact Faces box and select
the two contact faces (the face marked C
and the opposite face).

Click Next.

In the Weld Bead Part dialog box, name the
weld bead part or accept the default name.

Click Finish.

The weld bead is added between the
components.




Editing a Weld

To edit a weld:

1 Inthe FeatureManager design tree, double-click the Bead component, or click the
beside its name to expand the component.

Right-click the Weld Bead feature and select Edit Definition.

3 Step through all the weld bead dialog boxes, changing parameters as desired. Click
Next to continue, then click Finish when you reach the last dialog box.

4 Click Rebuild [ B] or Edit, Rebuild.
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Importing and Exporting Files

This chapter describes these SolidWorks file import and export topics:
Q Setting import/export options
O Exporting and importing the following file types:
* IGES
 Parasolid text and binary
» STEP
+ ACIS™
+ VDAFS
e STL (Export only)
+ DXF/DWG
*+ VRML
* TIFF

O Recognizing features with FeatureWorks
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Exporting/Importing SolidWorks Documents

13-2

You can export SolidWorks documents to a number of formats for use with other
applications. You can also import files to SolidWorks using a number of formats from
other applications. The following table displays the data trand ation methods available for
SolidWorks documents:

Parts Assemblies Drawings
Import Export Import Export Import Export

IGES Vv Vv Vv Vv

Parasolid v Vv v Vv

STEP v v v v

ACIS Vv Vv Vv Vv

VDAFS v Vv

STL v v

DXFDWG v v Vv
VRML Vv Vv Vv Vv

TIFF * v * v v

NOTE: TIFF files can be imported to SolidWorks part and assembly
documents using Insert, Picture. See Exporting/Importing TIFF
Files on page 13-23.

To export a SolidWorks document with a new format:

Before you export a SolidWorks document, make sure that you have the Export options set
for your purposes. Refer to Setting Export Options on page 13-3.

1 Click File, Save As.
The Save As dialog box appears.
Select aformat from the Save as type box.
Enter aname for thefile.
4 Click Save, or click Cancel to exit without saving.

To import a file to SolidWorks from another application:

Before you import a document to SolidWorks, make sure that you have the Import options
set for your purposes. Refer to Setting Import Options on page 13-4.

1 Click File, Open.

The Open dialog box appears.
2 Select the desired format from the Files of type box.
3 Browsetothe desired file, and click Open.



Setting Export Options

Before exporting afile make sure that the Options settings are appropriate for the target
application. Options are available for the following file types:

IGES Parasolid DXF/IDWG VRML
STL ACIS TIFF
To set export options:
1 Click Tools, Options.
2 Click the Export tab.
3 Choose options as desired, and click OK.
Dptions HE
Detailing I Line Font I Crozzhatch I Fieference Geometry
General I Edges | Performance I Calar | Grid /U nits
External References Export | Import I Drawings I Material Properties
i IGES
Cutput to Output &
Settings For: IStandard 'l g Trimmed Surfaces
™ Pop-up Dialog Before File Saving Ems ()

Trim Curve Accuracy

’7 " Normal " High
Aszembly Dutput

IV V| & Single File ™ Flatten Higrarchy |

[ Duplicate Entities

— Parazolid

& Maintain Assembly Hierarchy

Aszzembly Output &
’7 = Flatten Assembly Hierarchy ’7 Cunent version [10] -

— DHFADWG Output

Version: |R13 | Forts: [sutoCAD STANDARD only |7

[ Custom Map Salidworks ta DXE [T Dot shov mapping on each save
tap file: I j_l

"AEIS Output [.zat) ‘

Version: |2.0 - Units: IMiIIimeters ‘l
TIFE Dptions...l

STL Options..

WRML [.wl)
’7 ¥ Save all components of an assembly in one file

Cancel | Spply | Help |

o |

Resetdl |

For details about these options, refer to the sections later in this chapter or Appendix A,
“Export Options.”
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Setting Import Options

Before you import an IGES, STEP, SAT or VDAFSfile, make sure the Options are set the
way you want. The options apply only to these surface-based translators.

To set import options:
1 Click Tools, Options.
2 Click the Import tab.

3 Error resolution. From the pulldown lists next to the error types, select the default
method that you want SolidWorks to use to resolve problems.

» Thesolutionsfor Surface Errors, Surface Flaws, and Significant Digits (IGES
import only) are:
Prompt (ask for a solution each time a problem occurs)
Try to knit into solid
Try to form reference surfaces
Cancel operation

* The solutionsfor Blanked Surfaces (IGESimport only) are:
Prompt
Ignore blanked surfaces
Do NOT ignore blanked surfaces
Cancel operation

NOTE: Surface Errors occur when a surface cannot be imported.

Surface Flaws occur when a surface can be imported but has some
sort of defect.

Significant Digits problems occur when the data contains low
precision data.

Blanked Surfaces areinvisible surfacesincluded in afile, typically,
for reference purposes.

4 Try forming solid model(s) from surfaces. If you do not check this option, the
surfaces are automatically grouped into one or more reference surfaces (named
Surface 1, 2, ...).

5 After you select the default responses, click OK.
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IGES Files

Thefollowing IGES entity types are supported for import and export:

IGES Entity Type

Entity Name

416 External reference entity

408 Singular subfigure instance entity
406 Form 12 External referencefile

402 Form 7 Group entity

314 Color definition entity

308 Subfigure definition entity

144 Trimmed (parametric) surface

143 Import only

Bounded surface entity

142

Curve on a parametric surface

140 Import only

Offset surface entity

128 Rational B-spline surface
126 Rational B-spline curve

124 Transformation matrix entity
122 Tabulated cylinder

120 Surface of revolution

118 Import only

Ruled surface

114 Import only

Parametric spline surface

112

Parametric spline curve

110

Line

106 Form 12 Import only

Copious Data - 3D piecewise linear curve

106 Form 11 Import only

Copious Data - 2D piecewise linear curve

104 Import only Conic arc
102 Composite curve
100 Circular arc

If you want the SolidWorks software to try to form a solid from the IGES data for use
in SolidWorks, export the solid or surfaces from the source system as trimmed surfaces
(Entity type 144) or as untrimmed surfaces (Entity types 128, 122, 120, 118, 114).

Also, set the number of significant digits (precision) as high as possible to ensure

high-fidelity trandation.

SolidWorks 98Plus User’s Guide
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Exporting IGES Files

You can export SolidWorks part and assembly documents to |GES format. Parts and
surfaces exported to IGES format retain their part/surface color and display in color when
in Shaded mode.

To specify the default export options for IGES files:
1 Click Tools, Options, and select the Export tab.

2 InthelGES area of the dialog box, select from the following options, then click OK to
set the default format.

IGES Options
Output to

If you choose to output as Trimmed Surfaces, the following options are available:

» Settings For: Select the mechanical design application program to which you want
to export your SolidWorks files.

* Pop-up Dialog Box Before File Saving. Check this option if you want the program
to display the Settings For list every time you save an IGES file so you can select a
different format type. You do not have to change the Export options page each time
you export an IGES file to a new format.

Output as

« Trimmed Surfaces. The faces of the part, assembly, or the selected surfaces, are
converted to trimmed surfaces (Entity Type 144) in the IGESfile.

The IGES entity types that compose the trimmed surfaces depend on the export
format chosen. The following table shows the IGES entity types that compose the
trimmed surfaces.

Export Format Exported IGES Entity Types

Standard 144, 142, 128, 126, 122, 120, 110, 102, 100
ANSYS 144, 142, 128, 126, 110, 102, 100
COSMOS 144, 142, 128, 126, 110, 102, 100
MasterCAM 144, 142, 128, 126, 110, 102, 100
SURFCAM 144, 142, 128, 126, 110, 102, 100
SmartCAM 144, 142, 128, 126, 110, 102, 100
TEKSOFT 144, 142, 128, 126, 110, 102, 100
AlphaCAM 144, 142, 128, 126, 110, 102, 100

NOTE: If the system you are exporting to is not listed, refer to the manuals of
that system to see which entities are supported and choose an
appropriate setting.
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* Curves (3D). The solid body is converted to a 3D wireframe representation in the
IGESfile. Unlike surfaces or faces, you cannot export individually selected model
edgesto an IGESfile.

Select either B-Splines or Parametric Splines depending on the entity types
required by the target system. The following table shows which IGES entities are
exported for each type of 3D curve.

Type of 3D Curve Exported IGES Entity Types
B-splines (entity 126) 126, 110, 102", 100
Parametric splines (entity 112) | 112, 110, 102", 100

"Exported only if you select the Duplicate Entities option.

¢ Duplicate Entities. Check thisoption if you want to export composite curves (entity
type 102) to any of the avail able export formats. Because each edge isincluded once
in each of two composite curves forming the boundaries of the faces that meet at
each edge, the curves are duplicated. For each pair of duplicate curves, one curve
has the opposite sense (direction) from the other.

Q Trim Curve Accuracy. Select Normal or High. Adjust this setting if you experience
problems importing into another system.

» Normal. Select this option when smaller file size and faster export performance are
preferred and high curve accuracy is not needed.

¢ High. Select this option when high curve accuracy is essential; the file sizeislarger
than when using the Normal setting. This setting affects both files exported with
Trimmed Surfaces and files exported with Curves (3D). High curve accuracy can
sometimes help if the target system has trouble importing the IGES file, or cannot
knit the surfaces into a useful solid.

U Assembly Output As.

* A Single File. When checked, all assembly components, sub-assemblies, and sub-
assembly components are saved in one file. Otherwise, the assembly components
and the sub-assembly components are saved as individual IGES filesin the same
directory.

¢ Flatten Hierarchy. When checked, the assembly is flattened to one level of part
bodies (no sub-assemblies). Components of sub-assemblies are at the same level as
top-level components.
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To export a SolidWorks part document or selected set of faces or surfaces to an IGES file:

1
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Select the faces or surfaces you want to export. If no faces or surfaces are selected, the
entire solid is exported.

Click File, Save As.
Select IGES Files (*.igs) in the Save as type box.
Enter aname for the file. SolidWorks automatically adds the .igs extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click Save.

If you selected any faces or surfaces, indicate whether you want to export the Selected
Surface(s), Selected Face(s), or the Solid Body, then click OK.

To export a SolidWorks assembly document or selected set of components to an IGES file:

1
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Select the components from the FeatureM anager tree that you want to export. If no
components are selected, the entire assembly is exported.

Click File, Save As.
Select IGES files (*.igs) in the Save as type box.
Enter a name for the file. SolidWorks automatically adds the .igs extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click Save.

If the assembly document has lightweight components, you can choose to resolve the
components to save them, or to omit the components from the exported file. See
Lightweight Parts on page 6-31 for more information.

Importing IGES Files

You can import surfaces from IGES files into SolidWorks and use them to:

» Create abase feature from a group of IGES surfaces that form a closed volume
e Trim apart with an imported surface
» Create ahbase, boss, or cut feature by thickening an imported surface

You can import 3D curves from IGES files and use them to:

13-8
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Using Imported IGES Files

To import surfaces or to import 3D wireframe curves from an IGES file:

1

2
3
4

Click File, Open.

Select IGES Files (*.igs) in the Files of type box.
Select an IGESfile.

Click Open.

If thereare curvesinthe IGESfileor if there are different levels (or layers) inthe IGES
file, the IGES-In Surfaces, Curves, and Levels dialog box appears. Levels are
sometimes used by other systems to separate assembly components or to separate
IGES entity types.

Edit the IGES-In Surfaces, Curves and Levels dialog box as needed.
e Select the types of entitiesto include: Include Surfaces and/or Include Curves.
» Select thelevelsto include:

Include All Levels. All levels are imported to level zero.

Include Levels. Only the specified levels areimported to level zero.

Click OK to exit the IGES-In Surfaces, Curves and Levels dialog box or click Cancel
to abort the import process.

If thereis wireframe geometry in thefile, the SolidWorks software reads the IGES data
and forms curves for the IGES wireframe entities. The 2D geometry onthe XY planeis
imported into a sketch rather than imported as reference curves.

If there are surfacesin the file, they are read into SolidWorks.

* |f the attempt to knit the surfacesinto a solid succeeds, the solid appears as the base
feature (named Importedl) in anew part file. You can add features (bosses, cuts,
etc.) to this base feature, but you cannot edit the base feature itself.

« If the SolidWorks software finds that the surfacesin the IGES file represent multiple
closed volumes, then one part is made for each closed volume. An assembly file
also is made that includes the imported parts positioned relative to the assembly
origin, according to how the surfaces are defined in the IGES file.

« If the attempt to knit the surfaces fails, the IGES surfaces are grouped into one or
more reference surfaces (named Surfacel, 2, ...) in anew part file.

If any errors are encountered or if unsupported entities are present in the IGES file, error
and report files (.err and .rpt) are written to the same directory as the IGES file you
imported.
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To import a surface from an IGES file:
1 With apart file open, click Insert, Reference Geometry, Imported Surface.
2 Inthe Open diaog box, select the IGES file to import and click Open.

The surface(s) isimported, and a Surface feature is added to the part. The surfaceis
positioned relative to the part origin, using the global coordinates in the IGESfile.

NOTE: Wireframe geometry and curves are ignored when importing surfaces
as reference geometry.

To edit a feature created from an IGES file:

You can replace an imported | GES body or surface.
1 Right-click the feature created from the IGES file, and select Edit Definition.
2 Inthe Open diaog box, browse to another IGES file, and click Open.

The original imported body is replaced only if the datain the new IGES file can be
successfully knitted into a body.

If you are editing an imported reference surface, the selected surface isreplaced by the
first reference surface in the IGESfile, and all other reference surfacesin the file are
added to the model.

For information about using imported | GES surfaces to create solid model features, see
Using Surfaces to Create Features on page 3-20.
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Exporting/Importing Parasolid Files

You can export SolidWorks part or assembly documentsto Parasolid text files or Parasolid
binary files. SolidWorks 98Plus supports Parasolid version 10.0 and earlier versions for
import.

Data exported to or imported from Parasolid format retains its color when displayed in
Shaded mode. Component names in assemblies are supported for both import and export.
SolidWorks does not support curve or point data for export or import.

To specify the default export options for Parasolid files:
1 Click Tools, Options, and select the Export tab.

2 IntheParasolid section of the dialog box, select from the following options, then click
OK.

Parasolid Options

Assembly

« Flatten Assembly Hierarchy. The default setting is to flatten the assembly to one
level of only part bodies. A flattened file contains a top-level assembly and a series
of parts that contain imported features.

e Maintain Assembly Hierarchy. You can select this setting to maintain the assembly
hierarchy of assemblies, sub-assemblies, and parts. The structure mirrors the
original assembly, its nested subassemblies, and parts.

Output as
From the pulldown list, select the type supported by the target system.

To export a SolidWorks part or assembly document to a Parasolid file:
1 Click File, Save As.

2 Select Parasolid Files (*.x_t) for atext file or Parasolid Binary Files (*.x_b) for a
binary filein the Save as type box.

Binary files are smaller than text files, but binary files are not supported in some target
systems. Select the type supported by the target system.

Enter aname for the file. SolidWorks automatically adds the .x_t or .x_b extension.
4 Click Save.

If saving an assembly document with lightweight components, you can choose to
resolve the componentsto save them, or to omit the components from the exported file.
See Lightweight Parts on page 6-31 for more information.
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To import a Parasolid file:

1
2

Click File, Open.

In the Open dialog box, set Files of type to Parasolid Files (*.x_t) or Parasolid
Binary Files (*.x_b).

NOTE: Some other systems use the .xmt_txt extension for Parasolid text files
and the .xmt_bin extension for Parasolid binary files. Rename the
extension to .x_t or .x_b for import to SolidWorks.

Browse to the desired file, and click Open.
The selected file opens.

Exporting/Importing STEP Files
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You can export or import SolidWorks part or assembly documentsto STEP files.
SolidWorks supports two STEP Application Protocols, AP203 and AP214.

Q AP203 is supported for both import and export.

» Conformance Classes 1, 2 and 6 are fully supported.
» Conformance Classes 4 and 5 are partially supported.

Q AP214 is supported for import only. Conformance Classes 1 and 2 are partialy

supported.

To export a SolidWorks part document or selected set of faces or surfaces to a STEP file:

1
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Select the faces or surfaces you want to export. If no faces or surfaces are selected, the
entire solid is exported.

Click File, Save As.
Select STEP AP203 (*.step) in the Save as type box.
Enter a name for the file. SolidWorks automatically adds the .step extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click Save.

If you selected any faces or surfaces, indicate whether you want to export the Selected
Face(s), Selected Surface(s), or the Solid Body, then click OK.



To export a SolidWorks assembly document to a STEP file:

1 Inan assembly document, click File, Save As.

2 Inthe Save As dialog box, scroll the Save as type box to select STEP AP203 (*.step).
3 Enter aname for the file. SolidWorks automatically adds the .step extension.
4

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

5 Click the Save button.

6 If the assembly document has lightweight components, you can choose to resolve the
components to save them, or to omit the components from the exported file. See
Lightweight Parts on page 6-31 for more information.

To import a STEP file:
1 Click File, Open.
2 Inthe Open dialog box, set Files of type to STEP AP203/214 (*.step).
3 Browseto thedesired file, and click Open.
The selected file opens.

If any errors are encountered, an error file (.err) is written to the same directory asthe
STEP file you imported.

Exporting/Importing ACIS Files

You can export or import SolidWorks part or assembly documentsto ACISfiles.

To specify the default export options for ACIS files:
1 Click Tools, Options, and select the Export tab.
2 Inthe ACIS Output (.sat) area of the dialog box, select from the following options,

then click OK.
ACIS Options
Version
From the pulldown list, select the type supported by the target system.
Units

From the pulldown list, select the default units of measure to use for ACIS files:
Millimeters, Centimeters, Meters, Inches, or Feet.
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To export a SolidWorks part document or selected set of faces or surfaces to an ACIS file:

1
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Select the faces or surfaces you want to export. If no faces or surfaces are selected, the
entire solid is exported.

Click File, Save As.
Select ACIS Files (*.sat) in the Save as type box.
Enter aname for the file. SolidWorks automatically adds the .sat extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click Save.

If you selected any faces or surfaces, indicate whether you want to export the Selected
Face(s), Selected Surface(s), or the Solid Body, then click OK.

To export a SolidWorks assembly document to an ACIS file:

1

2
3
4

In an assembly document, click File, Save As.
In the Save As dialog box, scroll the Save as type box to select ACIS Files (*.sat).
Enter aname for the file. SolidWorks automatically adds the .sat extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click the Save button.

If the assembly document has lightweight components, you can choose to resolve the
components to save them, or to omit the components from the exported file. See
Lightweight Parts on page 6-31 for more information.

To import an ACIS file:

1
2
3

Click File, Open.
In the Open dialog box, set Files of type to ACIS Files (*.sat).
Browse to the desired file, and click Open.

If the units of measure are not explicitly specified in thefile, adialog box givesyou the
opportunity to specify the units now. Files created in older versions of the ACIS
modeler do not contain information about the units of measure.

The selected file opens.

If any errors are encountered, an error file (.err) is written to the same directory asthe
ACISfile you imported.



To edit a feature created from an ACIS file:

You can replace an imported ACIS body or surface.

1
2

Right-click the feature created from the ACISfile, and select Edit Definition.
In the Open dialog box, browse to another ACISfile, and click Open.

The original imported body is replaced only if the datain the new ACISfile can be
successfully knitted into a body.

Exporting/Importing VDAFS Files

VDAFS isaneutral file format for the exchange of surface geometry. You can export or
import SolidWorks part documentsto VDAFSfiles.

To export a SolidWorks part document, or selected set of faces or surfaces, to a VDAFS
file:

1
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Select the faces or surfaces you want to export. If no faces or surfaces are selected, the
entire solid is exported.

Click File, Save As.
Select VDAFS (*.vda) in the Save as type box.
Enter a name for the file. SolidWorks automatically adds the .vda extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click Save.

If you selected any faces or surfaces, indicate whether you want to export the Selected
Face(s), Selected Surface(s), or the Solid Body, then click OK.

To import a VDAFS file:

1
2
3

Click File, Open.

In the Open dialog box, set Files of type to VDAFS (*.vda).
Browse to the desired file, and click Open.

The selected file is opened.

If any errors are encountered, an error file (.err) iswritten to the same directory asthe
VDAFSfile you imported.
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Exporting STL Files

You can export SolidWorks part and assembly documentsto STL format. STL format is
intended for transfer to rapid prototyping machines. SolidWorks cannot import STL files.

To specify the default export options for STL files:
1 Click Tools, Options, and select the Export tab.
2 Click the STL Options button.
3 Select from the following options, then click OK.
4 Click OK to exit the Options dialog box.

STL Options

STL Output Format

» ChooseBinary or Ascii. Binary files are smaller than ASCII files, but they are not
supported in some other systems. Select the type supported by the target system.

» Do not translate STL output data to positive space. Check this box if you want
exported parts to maintain their original position in global space, relative to the
origin.

* Save all components of an assembly in one file. If you do not check this option,
each component iswritten out relative to the assembly origin and saved in an
individual file.

NOTE: Export of assemblieswith coincident or interfering bodies produces a
file that may be unsuitable for some rapid prototyping systems. It is
highly recommended that you check for interference between the
components prior to saving the assembly document. See Detecting
Interference Between Components on page 6-29 for more
information.

Quality

Coarse and Fine are preset values. Choose Custom if you want to set the resolution. If
you choose Custom:

» Adjust the Total Quality dlider to set the Deviation. Deviation controls whole-part
tessellation. Lower numbers generate files with greater whole-part accuracy.

« Adjust the Detail Quality slider to set the Angle Tolerance. Angle Tolerance
controls smaller detail tessellation. Lower numbers generate files with greater
small-detail accuracy.
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Asyou adjust the two sliders, note that the corresponding concentric circles adjust
accordingly. The circles show, approximately, how the tessellation varies as a result of
the settings. (See the Preview option.)

NOTE: Files generated with higher quality settings are larger in size and
slower to generate. Experiment with these STL Quality settingsto
determine the best settings for your own equipment.

Preview. If you selected Custom resolution, check this option to preview afaceted
version of the model while you are adjusting the sliders (move the dialog box out of your
way to view the faceted model).

Show STL Info before saving. Choose this option to see a faceted display of the model
and an information box each time you save an STL file. The information box reports the
file size, number of triangles, and the path and name of the file. Click Yes to save thefile
in the indicated location; click No to cancel the operation.

To export a SolidWorks part document or assembly document to an STL file:

1

2
3
4

Click File, Save As.
Select STL Files (*.stl) in the Save as type box.
Enter aname for the file. SolidWorks automatically adds the .stl extension.

Select a coordinate system in the Output coordinate system box to apply a
transformation matrix to the geometry, if desired. See Creating a Coordinate System
on page 3-6.

Click Save.

If saving an assembly document with lightweight components, you can choose to
resolve the componentsto save them, or to omit the components from the exported file.
See Lightweight Parts on page 6-31 for more information.
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Exporting/Importing DXF/DWG Files

Only drawing documents can be saved to .DXF or .DWG files.

To specify the default export options for DXF/DWG files:
1 Click Tools, Options, and select the Export tab.
2 Inthe DXF/DWG Output areaof the dialog box, select from the following options, then

click OK.
DXF/DWG Options

Version

From the pulldown list, select the type supported by the target system.
Fonts

Select either Truetype Fonts or AutoCAD STANDARD only.
Custom map SolidWorks to DXF

Click the checkbox to implement DXF mapping. See DXF/DWG Mapping on page 13-19.
Don’t show mapping on each save

Select this option to prevent the SolidWorks to DXF/DWG mapping dialog box from
appearing every time you save a drawing with Custom map SolidWorks to DXF selected.

Map file

To use a previously saved map file, enter the file name or browse to the desired file.

To export a SolidWorks drawing document to a DXF/DWG file:
1 Click File, Save As.
Select DXF Files (*.dxf) or Dwg Files (*.dwg) in the Save as type box.
Enter a name for the file. SolidWorks automatically adds the .dxf or .dwg extension.
Click Save.
If appropriate, the SolidWorks to DXF/DWG mapping dialog box appears.
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To import a DXF/DWG file:
1 Click File, Open.
2 Inthe Open dialog box set Files of type to list DXF files (*.dxf) or Dwg files (*.dwg).
3 Browsetothedesired file, and click Open.
The Open DXF/DWG File dialog box appears.
You have the option of importing to either a drawing or a part.

4 |f you choose Import to Drawing, adjust the drawing sheet size and units of measure, if
necessary.

¢ Click Move entities onto sheet to move the lower left-hand corner of the imported
drawing to the origin of the SolidWorks drawing sheet.

» Click Import to template to import the file as a SolidWorks templ ate.
—or—
If you choosdmport to Part, adjust the units of measure if necessary.
5 Click OK.
The selected file opens on a drawing sheet or in a part, as specified.
If the file opens to a part, it forms 3D curves.

DXF/DWG Mapping

You can map selected SolidWorks colors, line styles, or entities to different layers or
colors in a DXF/DWG file. You create map files in SolidWorks to assign selected items to
designated layers or colors in the DXF/DWG file.

To create a map file:

Map files are created usihgyer Mapping, Color Mapping, or Entity Mapping.

1 Make sure thaCustom map SolidWorks to DXF is checked anBon't show
mapping on each save isdeselected in the DXF/DWG Output area of the Tools,
Options, Export dialog box.

2 With a SolidWorks drawing document open, click File, Save As .
Select DXF files (*.dxf) or Dwg files (*.dwg) inthe Save as type box.
Click Save
The Solidworks to DXF/DWG mapping dialog box appears.

5 Select the Layer Mapping , Color Mapping, or Entity Mapping tabsto create the map
file. What you select depends upon the data to be mapped.
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To map colors and line styles to layers:

Layer Mapping allows you to map a combination of colors and line styles to selected
layers. Layer Mapping isintended to work independently of Color Mapping or Entity
Mapping.

1

Click Map File Settings to use a previously saved map file.
The settings from the previously saved map file are displayed.

To create anew layer, click the New Layer box and enter a name of up to 31 characters.
Spaces are not allowed in alayer name.

By default, the first layer is named O (zero).

Select an item in the Color column or select Any to map line stylesto a selected layer,
regardless of color.

Select anitemin the Line Styles column or select Any to map colored entitiesto a
selected layer, regardless of line style.

Click the layer name to which you want to assign the selected item and line style pair.

Theresulting set of color, line style and layer is displayed below the selection
windows.

Repeat for each combination of entities that you want to map.
When you are done, click Map File Settings to save the map file for future use.

Click OK to accept the changes and save the drawing file, or click Cancel to cancel the
save operation, or click Reset All to return to the default map settings.

To map SolidWorks colors to DXF standard colors:

Color Mapping alows you to map the colors used in SolidWorks drawings with the
standard DXF color numbers. Color Mapping can either work on its own or with Entity
Mapping. It is not intended to work with Layer Mapping.

1
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Click Map File Settings to use a previously saved map file.

The settings from the previously saved map file are displayed.

Click anitem in the SolidWorksColors column.

Click the DXFColors item to which you want to assign the SolidWorks color.

The resulting set of SolidWorksColor and DXFColor is displayed below the selection
windows.

Repeat for each SolidWorks color that you want to map.
When you are done, click Map File Settings to save the map file for future use.
Click the Entity Mapping tab to include entity mapping in your map file.

Click OK to accept the changes and save the drawing file, or click Cancel to cancel the
save operation, or click Reset All to return to the default map settings.



To map drawing entities to layers:

Entity Mapping allows you to map drawing entities to selected layers. Entity Mapping
can either work on its own or with Color Mapping. It is not intended to work with Layer
Mapping.

1

N
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Click Map File Settings to use a previously saved map file.
The settings from the previously saved map file are displayed.

To create anew layer, click the New Layer box and enter aname of up to 31 characters.
Spaces are not allowed in alayer name.

By default, thefirst layer is named 0O (zero).

Select an item in the Entities column.

Click the layer name to which you want to assign the selected entity.

The resulting set of entity and layer is displayed below the selection windows.
Repeat for each entity that you want to map.

When you are done, click Map File Settings to save the map file for future use.
Click the Color Mapping tab to include color mapping in your file.

Click OK to accept the changes and save the drawing file, or click Cancel to cancel the
save operation, or click Reset All to return to the default map settings.

To use a previously saved map file:

1

2
3
4

Click Map File Settings from the SolidWorks to DXF/DWG mapping dialog box.
Make sure that Load map file is selected.

Click the Browse button and browse to an existing file.

Click OK.

NOTE: Previously saved map files can contain information for the Layer
Mapping, Color Mapping, and Entity Mapping tabs. Review all tabs
prior to saving the SolidwWorks drawing.

To save a map file:

1
2
3

Click Map File Settings from the SolidWorks to DXF/DWG mapping dialog box.
Make sure that Save map file is selected.

Enter a path and name for anew map file in the edit box, or click the Browse button
and browse to an existing file.

Click OK.
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Exporting/Importing VRML Files

VRML files can be used to display 3D graphics over the Internet.

To specify the default export options for VRML files:

1
2

3

Click Tools, Options, and select the Export tab.

In the VRML (*.wrl) area of the dialog box, check Save all components of an
assembly in one file to include each assembly and sub-assembly component in one
file.

Click OK to exit the dialog box.

To export a SolidWorks part or assembly document to a VRML file:

1
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Click File, Save As.

Select VRML Files (*.wrl) in the Save as type box.

Enter a name for the file. SolidWorks automatically adds the .wrl extension.
Click Save.

If saving an assembly document with lightweight components, you can choose to
resol ve the componentsto save them, or to omit the components from the exported file.
See Lightweight Parts on page 6-31 for more information.

NOTE: When you use Save As to aVRML file (.wrl), the software takes the
View Section option into account. If View Section ison, only the
visible geometry is output to the .wrl file. Appropriately, thisis
different from the way the software behaves when you save to an
IGES, STEP, Parasolid, or ACISfile.

To import a VRML file:

1
2
3
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Click File, Open.

In the Open dialog box, set Files of type to VRML Files (*.wrl).
Browse to the desired file, and click Open.

The selected file opens.

NOTE: Theimport of VRML files attempts to knit the VRML polygonsinto
asolid. There are no contoured surfaces in the imported file; all
surfaces are planar. Thisimport option isintended as alast resort for
importing data into SolidWorks. In many cases (especially complex
models) the data does not knit into a usable solid, and is useful for
viewing purposes only.




To edit a feature created from an VRML file:
You can replace an imported VRML body or surface.
1 Right-click the feature created from the VRML file, and select Edit Definition.
2 Inthe Open dialog box, browse to another VRML file, and click Open.

The original imported body is replaced only if the datain the new VRML file can be
successfully knitted into a body.

Exporting/Importing TIFF Files

You can save any SolidWorks document as a TIFF image.

You can import a TIFF image and use it as a background of a part or assembly. You can
capture the image as it appears on anormal view (screen) or you can capture the image as
it appears on a print preview. For drawing documents, you can select the sheet size and
scale factor.

To specify the default TIFF image format for export:
1 Click Tools, Options, and select the Export tab.
2 Click the TIFF options button.
3 Sdect from the following options, then click OK.
4 Click OK to exit the Options dialog box.

TIFF Options
Image Type
From the pulldown menu, select either RGB Full Color or Black & White image.
Compression Scheme

Select the type supported by the target system.
e Uncompressed.
» Packbit. Resultsin the smallest file size for a color image.

¢ Group 4 FAX. Resultsin the smallest file size of the three formats, but can only be
used for a black and white image.
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Capture Type

Select either Screen capture or Print capture.

* Screen capture, for al SolidWorks documents, captures theimage at the resolution
of the screen display.

 Print capture, for parts and assemblies, captures the image at the resolution of a
print preview.

* Print capture, for drawings, captures the image at a user-defined DPI (dots per inch)
and Paper size.

To export a SolidWorks document to a TIFF file:
1 Click File, Save As.
Select TIFF files (*.tif) in the Save as type box.
Enter a name for the file. SolidWorks automatically adds the .tif extension.
Click Save.

If saving an assembly document with lightweight components, you can choose to
resol ve the components to save them, or to omit the components from the exported file.
See Lightweight Parts on page 6-31 for more information.
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To import a TIFF file:
1 Inapart or assembly document, click Insert, Picture.
2 Inthe Open diaog box, browse to the desired file, and click Open.
The selected file opens as a background image of your part or assembly.

You can import RGB Full Color and Black & White images and you can also import
Grayscale and Palette images from other systems.

To turn the display of the TIFF image on or off:
Click View, Display, Picture.

When the Picture option is checked, the image is displayed; when the Picture option
is not checked, theimage is hidden.

To delete a TIFF image from a document:
Click View, Modify, Picture, Delete.

To replace one TIFF image with another:
1 Click View, Modify, Picture, Replace.

2 Inthe Open diaog, browseto the TIFF file that you want to use as a replacement and
click Open.
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FeatureWorks

FeatureWorks™ recognizes a limited set of features on an imported solid in a SolidWorks
part document. These features can be modified similar to any other SolidWorks features.
FeatureWorks is primarily intended for machined parts and sheet metal parts similar to
these illustrated models:

There are some things to note about FeatureWorks.

QO FeatureWorks is fully integrated with SolidWorks. FeatureWorks is supplied as a
SolidWorks dynamic link library (.DLL) add-in. You access all the controls for the
FeatureWorks interface from the FeatureWorks item on the main SolidWorks menu bar.
This menu bar is displayed whenever a SolidWorks part is open.

O FeatureWorks recognizes the following features:

« Extrusion features where the underlying sketch geometry is made up of the
following sketch segments: line, circle, and circular arc.

« Revolved features that are conical or cylindrical shapes. These features are
recognized as extrusions.

¢ Chamferson linear edges
¢ Constant radiusfillets on linear and circular edges

O Features are recognized on imported parts. Modelsimported from IGES, STEPR,
Parasolid (.x_t, .x_b), SAT, and VDAFS can have features recognized. Feature
recognition is only performed if Imported1, the imported solid body, is the only
feature in the FeatureManager design tree.

Q Features recognized by FeatureWorks are fully editable. These features behave the
same as other SolidWorks features, which can be moved, renamed or edited. You can
edit the definition of recognized features to change their parameters. For features that
are based on sketches, you can edit the sketches to change the geometry of the features.

NOTE: During the recognition process, recognized features are removed
from the graphics display. Only the features that have yet to be
recognized are displayed. Once the recognition process is compl ete,
the entire, original geometry is displayed.
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To turn on FeatureWorks:
1 Click Tools, Add-Ins
2 Select FeatureWorks, and click OK.

FeatureWorks Options

To specify default options for Feature Recognition:
1 Click FeatureWorks, Options.
2 Select from the following options, then click OK.

Feature recognition

* Basic features. When checked, FeatureWorks includes basic features, extrusions
and revolves, during Automatic Feature Recognition.

* Chamfers and fillets. When checked, FeatureWorks includes chamfers and fill ets
during Automatic Feature Recognition.

Part document

* Overwrite existing part. FeatureWorks creates the new features in the existing part
document. The original imported body is replaced.

« Create new part. FeaturéWorks creates the new features in a new part document.

Feature Recognition

FeatureWorks recognizes features on an imported solid body in a SolidWorks part
document. Asfeatures are extracted from the imported solid body, the features arelisted in
the FeatureManager design tree and are fully editable within SolidWorks. Imported1
changes in both the FeatureM anager design tree and the graphics window to include only
the geometry that cannot be recognized by FeatureWorks. If all of the imported geometry
is recognized by FeatureWorks, Imported1 is replaced in the FeatureManager design tree
and the graphics window with fully editable features.

FeatureWorks has two feature recognition modes, automatic and interactive. You can use
them individually or in combination.

NOTE: The SolidWorks option Use fully defined sketches must be
deselected to Recognize Features. Click Tools, Options, General,
and deselect Use fully defined sketches, if necessary.
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To recognize features automatically:

1 Import asolid body to a part document using IGES, Parasolid (.x_t, .x_b), SAT, STER,
or VDAFS. Imported1 must be the only feature in the FeatureManager design tree.

2 Click FeatureWorks, Automatic Feature Recognition.
3 Click FeatureWorks, Recognize Features.

FeatureWorks attempts to automatically recognize features. FeatureWorks recognizes
and highlights as many basic features, chamfers, and fillets, as possible.

If FeatureWorks automatically recognizes all of the featuresin theimported solid body,
the model is rebuilt and Imported1 is replaced by the newly created featuresin the
FeatureM anager design tree.

To recognize features interactively:

1 Import asolid body to a part document using IGES, Parasolid (.x_t, .x_b), SAT, STER,
or VDAFS. Imported1 must be the only feature in the FeatureManager design tree.

Click FeatureWorks, Interactive Feature Recognition.
Click FeatureWorks, Recognize Features.
4 Inthe Recognize Features - Interactive dialog box, select from these options:
* Feature type. Select the feature type to recognize, either Boss extrude or Cut
extrude.
¢ Selected entities. Select either Face or Edge.
« Face. Select amodel face representing the sketch for the feature.
» Edge. Select aset of edges representing the sketch for the feature.
Click Clear All Selection to clear the Selected Entities.
» Click Up to face, if appropriate. Select aface for termination of the feature.
FeatureWorks extends the feature from the sketch plane to the selected face.
5 Click Recognize Feature to interactively recognize the selected feature.

If successful, the feature is removed from the imported body, and a new featureis
added in the FeatureM anager design tree.

6 Click Undo to undo the newly created feature. Click Redo to recreate the undone
feature.

7 Click Finish to return to the SolidWorks window, or click Cancel to return to the
original imported solid body.
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To recognize features both automatically and interactively:

1 Import asolid body to a part document using IGES, Parasolid (.x_t, .x_b), SAT, STEPR,
or VDAFS. Imported1 must be the only feature in the FeatureM anager design tree.

2 Enableboth Automatic Feature Recognition and Interactive Feature Recognition in
the FeatureWorks menu.

3 Click FeatureWorks, Recognize Features.
FeatureWorks attempts to automatically recognize features first.

« |f FeatureWorks converts the entire imported solid into features, you return to the
SolidWorks window.

 |f FeatureWorks does not convert the entire imported solid into features, the
imported solid changes to show only the geometry that has not yet been recognized.

4 Click Continue to interactively recognize features, or click Cancel to return to the
original imported solid body.

Click this
face

Imported solid body After Automatic Recognition
(only geometry notrecognized
as features is displayed)

After Interactive Recognition Once feature recognition is
of a Boss-extrude (boss is complete, original solid is
removed from geometry) displayed again with fully

editable features
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Object Linking and Embedding

You can use OLE to take advantage of features of other applications whilein a
SolidWorks document. You can also link or embed a SolidWorks part, assembly, or
drawing document to another OL E-compliant application.

For example, you may need to perform advanced mathematical calculations to determine
some dimensions on apart. Or you may want to include a SolidWorks part in a document
such as a product data sheet.

OLE alows you to both bring data generated by other applications into the SolidWorks
application and to place SolidWorks data into other applications.

This chapter introduces Object Linking and Embedding (OLE) and describes:
QO Linking vs. embedding

O Using data from other applications in a SolidWorks document

O Bringing SolidWorks data into other applications
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Linking vs. Embedding

When using OLE, you can link or embed files. Linking files allows you to continuously
change the contents of afilein all places where it appears without having to edit each
individual occurrence. Embedding afile allows you to keep the editsto the file specific to
the place in which you embedded it.

Linking Files

When you link afile, the fileremainsin its original location. Anything you change in the
original file affects all the filesto which it islinked.

For example, if you edit a SolidWorks assembly document that is linked to several
Microsoft Word documents, the changes you make are reflected in both the original
SolidWorks file and all the Word documents. Also, when you double-click on a
SolidWorks image in a Word document, the SolidWorks application launches allowing
you to edit the origind file (if you have SolidWorks installed on your PC).

Theillustration below shows an example of alinked file.

File containing linked
SolidWorks file

Q®<—> Q/@/

Original SolidWorks file

Editing the original file changes the linked file and
editing the linked file changes the original file.

Linking isuseful if you have data that may change and that you use in more than one
place. By changing the original file, you automatically update the information in all the
placesto which it islinked.

NOTE: Keep track of the files to which you link data to avoid changing
information in places you do not expect.
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Embedding Files

If you embed one file in another, the original file becomes part of the file in which you
embedded it. If you embed a SolidWorks document in a Word document, and if the
SolidWorks application is loaded on the PC, double-clicking the image on the Word
document page opens the SolidWorks application with the document active. You can edit
the SolidWorks document and any changes you make affect only that document. Likewise,
any changes you make to the original SolidWorks file do not affect the part embedded in

the Word file.
Embedding is useful if you want discrete control over the data.

Theillustration below shows an example of an embedded file.

B _ ) File containing an embedded
Original Solidworks file SolidWorks file. Changes were
made to the embedded file only.

Q/g $°\\(\V\ \®\&

Editing the embedded file does not change the
original file. Editing the original file does not
change the embedded file.
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Using Data from Other Applications in SolidWorks

With OLE, you can use other applications to generate data that you can then use in the
SolidWorks application to control your parts, assemblies, and drawings. For example, you
can calculate a dimension of a part using a math application. Or you can control the
dimensions of a part using an Excel 97 spreadsheet. You can then link or embed the math
application or Excel 97 spreadsheet to the desired dimension of the part in SolidwWorks.
Refer to Design Table on page 5-18 for details.

To use data from another application in a SolidWorks file:
1 With aSolidWorks file open, click Insert, Object.

2 Todynamically create and insert an object:
 Click Create New intheInsert

X ; ) Insert Object
Object Q|alog box_. The objgct Obiect Tpe
appears in the SolidWorksfile. & Cieale New Wicrosal Grah 57 Chat =

. Microzolt PowerPoint Presentation Cancel
Toolbars and menu options € CiestefomEle  |Miiol Poueran S "
||It rd Plre -

related to the object type, or
application, that you selected are

added to the SolidwWorks window,

al | OW' ng yOU to use the et Inzerts a new Microsoft Word Document object
application’s tools to edit the rieye docimEnt

object you inserted.

MIDI Sequence
MS Drganization Chart 2.0 I Display &2 loan
Metscape Hypertest Document =

To insert an existing object:

Ingert Object
* Click Create from File inthe
Insert ObjeCt dlalOg bOX A f||e ® Lok File: Microsaft Wword Cancel
name appearsin the File field. @ Ciesofomfle  [Cenpiiestdoc

Browse. . ¥ Link

* Click Browse to select the
desired object, and click OK. ™
3 Tolink the object to the ek st @ Shmftet ot s teils Tis te—s‘gc
SolidWorks file, click the Link (=) e vl beveetod eyt documam
check box in the Insert Object _Changelcon.._ |
diaog. Otherwise the object is
embedded.

4 Toinsert the object as an icon in the SolidWorksfile, click Display As Icon.
5 Click OK to close the Insert Object dialog box.
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A Microsoft Word File in an Assembly

In this example, a Microsoft Word file, linked to the SolidWorks application, contains
information about one of the components. Double-click on the Microsoft Word icon to
view the contents of thefile.

[_[O1x]

An OLE object in a SolidWorks Drawing

When you link an OLE object to adrawing document the default behavior isthat the OLE
object appears on every sheet of amulti-sheet document. If you want the OLE object to
appear only on a single sheet, right-mouse click the icon and select Show on this sheet
only from the menu.

|..‘.0........‘100..‘...‘..Qc:()‘..i‘....300....|

Dizplay Grid
Cut

Copy
Delete

Feset Size

100

[Hbject

Show an this sheet only

; [A[F] sheet { Sheatz [ sheata 7 1K Llﬂ
You can drag and drop selected OLE objects into SolidWorks documents. For example, if

you drag highlighted text from a Microsoft Word file into an open SolidWorks document,
the text becomes an embedded object.
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Bringing SolidWorks Data into Other Applications

You may want to use a SolidWorks part, assembly, or drawing document in another
application. Using OLE, you can link or embed the SolidWorks document with any other
OLE-compliant application. For example, you can place a part in a product data sheet you
created in Microsoft Word.

To use a SolidWorks file in another application:
1 Inthedesired application, click Insert, Object.

A dialog box appears allowing you to insert an existing object or to dynamically create
and insert anew object. The dialog box that appears depends on the application you are
using.

2 Select the desired options, including whether you want to link the SolidWorksfile to
this file and whether you want the SolidWorks file to appear as an icon in thisfile.

The SolidWorks file appears.

Example: An Assembly in a Word Document

This example shows a Word document containing a linked SolidwWorks assembly
document with the contents displayed.

Widger Manufocruring Company
Product Dats Shest

Ouarvlat

[ R N S

You can embed SolidWorks documents in other OLE containers by selecting the
component’s icon in the FeatureManager design tree and usiggtgeandPaste
functionality.
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SolidWorks 98Plus Options

This appendix provides alist of all the options available for customizing part, assembly,
and drawing documents. To access these options, click Tools, Options and select one of
the tabbed pages. Change the settings as needed, then either click another tab, or click one
of the following:

» OK. Accept the changes and exit the dialog. If you made changes on more than one
page, all the changes are accepted.

» Cancel. Discard the changes and exit the dialog. If you made changes on more than
one page, all the changes are discarded.

» Reset All. Return to the installed system defaults. This restoresthe original values
for all the pages, whether you changed them in this session, or in an earlier session.

You specify some options at the system level. Options in these categories control certain
system behaviors, and they apply to all documents:

* General * Edges

» Performance « Reference Geometry
* Export e Import

» Drawings » External References

You specify other options at the document level. You can choose default settings for all
new documents, and you can change the valuesin any individual document, for optionsin
these categories:

 Color * Detailing
* Grid/Units * Line Font
» Crosshatch » Material Properties
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When you change document level options, you also need to select an option from the
Apply to list to specify the scope of the changes:

» Active Document. Apply the settings to only the currently active document.

» System Defaults. Apply the settingsto al new documents. The currently active
document does not change.

» All Possible. Apply the settings to both the System Defaults and the Active
Document.

To review the system default settings on any of the pages, click View System Defaults.
When checked, the system default for each of the optionsis displayed; when not checked,
the option selections used by the active document are displayed.



Color Options

Specifies the color display of view modes, features, and lines. Click the Edit button to
change the color used to display the items you selected. You can select a color from the
standard color palette or create a custom color.

Q Part and assembly documents. Setting colors used to display model lines and shaded
surfaces in one of the view modes:

By default, the System box lists only the view modes for color selection:

e Wireframe/HLR, Shaded, or Hidden. Select the view mode for which you want to
edit the color representation.

* Apply same color to Wireframe/HLR and Shaded box if you want to use the same
color for those view modes.

If you edit the color of the Shaded mode, you can click Advanced and use the slider
controls to change the display properties:

» Ambient — light reflected and scattered by other objects

» Diffuse — light scattered equally in all directions on the surface
e Specularity — ability to reflect light from a surface

* Shininess — a glossy, highly reflective surface

» Transparency — ability to pass light through the surface

» Emission — ability to project light from the surface

Q Part, assembly, and drawing documents. Setting colors used to display lines,
annotations, temporary graphics, highlighting, grid lines, borders in drawings, and
many other items in addition to the view modes:

If the System box does not already display a list of lines, borders, dimensions,
temporary graphics, etc., click thieew System Defaults checkbox. Now, you can
select from a large list of items or view modes for which you can change the color.
Click Edit to select a color.

Q Part and drawing documents. Setting colors used to display features:

TheFeatures box lists the kinds of features and surfaces to which you can apply a
color change.

 Click the feature type for which you want to edit the color representation, and click
Edit.

¢ Reset Feature. Restores the original default color settings for the feature.
* Ignore Feature Colors. Specifiesthat the assigned feature colors are not used in the
display.

See page A-2 for information about the Apply To list and the View System Defaults
option.
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Crosshatch Options

Specifies a crosshatch pattern to be used in section views, and in user-defined hatched
aress.

See also Modifying the crosshatch on page 8-22, and Area Hatch on page 9-35.

Type
Displays the currently selected pattern.

Properties
» Pattern. Select a pattern that is appropriate for the part material from the list.
» Scale. Specifies the scale used for the pattern.
* Angle. Specifies the angle used for the pattern.

Apply To:

Crosshatch options are different than other options in the way that they are applied.
You should specify the crosshatch pattern in any part document for which you will
create a section view. When you use the part in an assembly, the appropriate crosshatch
pattern for each component is used in assembly section views, also. That way, you do
not have to edit the crosshatch pattern on the section faces for each component or
region in the section view.

If you change the crosshatch options while an assembly or drawing document is active,
you cannot choose an Apply To option. The changes you make are applied to the
System Defaults (for new documents).

Detailing Options

A-4

Lets you set options for detailing and dimensioning in your parts, assemblies, and
drawings.

Dimensioning Standard
» Specifiesthe standard to use: ANSI, 1SO, DIN, JIS, BSI, or GOST.

« Display with Broken Leaders. Orientsthe text of vertical dimensions horizontally;
inserts bends in the leaders if the text is outside the witness lines (if allowed by the
selected dimensioning standard).

« Dual Dimensions Display. Specifies that dimensions are displayed in both primary
and alternate units, and specifies the placement of the alternate dimension: either
On Top or On Right (on the same line).

* Fixed size weld symbols. When unchecked (default), the size of the weld symbol
is scaled according to the Dim Font size, and changesif the Dim Font size changes.
When checked, the size of weld symbolsis dependent on the selected dimensioning
standard, and remains constant regardless of changes to the Dim Font size.

This option is unavailable for the GOST dimensioning standard.



» Display datums per 1982. Click this checkbox to use the 1982 standard for the
display of datums (available only if you use the ANSI dimensioning standard).

» Trailing Zeroes. Specifiesthe display of trailing zeroes. Tolerances are not affected.
Smart — Trailing zeroes are trimmed for whole metric values. (Conforms to ANSI
and ISO standards.)
Show — Displays trailing zeroes up to the number of decimal places specified in
Tools, Options, Grid/Units.
Remove — All trailing zeroes are removed.

» Alternate Section Display. Displays an aternate style

A A -
of section line (available with ANSI standard only). |
When checked, the section line does not cross the
drawing view; the arrow ends stop at the ends of the Al A
section cut. Alternate Normal

¢ Centerline extension. Controls the length of the centerline extension beyond the
geometry in adrawing view, when the section cuts through the center of ahole, a
circular extruded boss or cut, or arevolved feature. The default valueis set
according to standards, but you can modify the value in the edit box. The new
centerline length is used the next time the section is rebuilt.

Notes
* Note Font. Specifiesthe font type and size used for notes.

» Balloons. Specifies the default balloon style, size, and text for Notes Balloons and
BOM (bill of materials) Balloons.

» Leader Anchor. Specifiesto which side of the text the leader attaches: Left, Right,
or the side Closest to the attach point.

¢ Text Justification. Select Left, Right, or Center.

» Display Notes with Bent Leader. Specifieswhether notes are displayed with a bent
leader.

» Bent Leader Length. Specifies the distance between the leader bend and the text of
the note.

Center Marks
« Size. Specifiesthe size of Center Marks, used with arcs and circlesin drawings.
» Show Lines. Specifies whether the center mark lines are displayed.

Witness Lines
Setsthe Gap (distance from model) and Extension (beyond the arrows) of witness
lines.

Break Lines
Break Gap. Specifies the distance between break linesin a broken view.

Datum Feature Symbols
Specifies the letter of the alphabet that will be used for the next Datum Feature
Symbol. The default letter is “A.” Successive labels are in alphabetic order.
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Dimensions

Dim Font. Letsyou specify the font type, style, and size used for dimensions.
Tolerance. Lets you specify options for display of tolerances.

Tolerance Display. Select from these types: None, Basic, Bilateral, Limit,
Symmetric, MIN, MAX, or Fit. Depending on the type you choose, specify tolerance
values (Minimum/Maximum Variation). You can specify tolerance display options
for both Linear and Angular dimensions.

Font. Select the font to use for the dimension tolerance text (not available for all
types). By default, the tolerance is displayed in the same font as the dimension. To
change the size of the tolerance text, deselect Use dimension’s font , then select
either Font Scale (enter anumber from 0 to 10.0) or Font Height (enter avalue).
Precision. Setsthe precision (number of decimal places) for dimension values and
for tolerances, for Primary Units, Angular Units, and Alternate Units.

Add Parentheses By Default. Specifies that reference dimensions in drawings are
displayed within parentheses.

Snap Text to Grid. Specifies that the placement of dimension text snaps to the grid
in adrawing or a sketch.

Use System Separator. Specifies that the default system decimal separator is used
in the display of decimal numbers. (To set the system default use Control Panel,
International (or Regional Settings), Number Format, Decimal Separator.) To
set adecimal separator different from the system default, click to deselect and enter
the symbol that you want to use (usually the period or the comma).

Center Text. Specifies that the dimension text is centered between its witness lines.

Virtual Sharp

Represents a sketch point at the virtual intersection point of two entities.
Dimensions and relations to the virtual intersection point are retained even if the
actual intersection no longer exists, such as when a corner is removed by afillet.
Select one style of virtual sharp from thelist. (This applies to both drawings and
sketches.)

Arrows

Size. Sets Height and Width of dimension arrowheads, and Length of arrow.
Section/View Size. Sets Height and Width of arrowheads, and Length of arrow
used in section views.

Attachments. Sets style of arrowheads for attaching annotations to different
entities. You can select adifferent style for attachment to an Edge/vertex, to aFace/
surface, and for Unattached annotations.

Dimensions.

Set the arrowhead Style to use for dimensions.

Specify placement of arrowsin relation to the witness lines: Outside, Inside or
Smart. The Smart option changes the placement of the arrows to outside if inside
arrows interfere with the text of the dimension.



Display 2nd Outside Arrow (Radial). Specifies that two outside arrows are
displayed with radial dimensions.

Arrows follow position of text (Radial) (only availableif Smart placement is
checked). Allows arrows on radia dimensions to display inside the arc/circle when
the text isinside the dimensioned arc/circle, and to move to the outside when the
text position moves outside the dimensioned arc/circle.

Dimension offset distances. Lets you specify values for the distances between
baseline dimensions. From model (A) is the distance between the model and the
first baseline dimension. From last dimension (B) is the distance between
dimension lines. This valueis also used for Align Dimensions Parallel [31]. See
Baseline Dimensions on page 9-6 and Aligning Dimensions on page 9-8.

Annotations

< Display filter. Specifies which annotation types, if any, are displayed by default. To
select specific types, deselect Display all types, and select the types you want.

» Display items only in the view in which they are created. When checked, any
annotation is displayed only when the model is viewed in the same orientation as
when the annotation was added.

» Display annotations. Toggles the display of annotations.

» JIS surface finish size. If you use JIS dimensioning standard, specify thesize (1, 2,
or 3 characters) or a custom scale for surface finish symbols.

The remaining options are only available in part and assembly documents. You can also
set these options by right-mouse clicking the Annotations folder, and selecting Details.

* Text scale.

* Always display text at the same size. When checked, all annotations and
dimensions are displayed at the same size, regardless of zoom.

e Display assembly annotations. Toggles the display of annotations, including
annotations that bel ong to the assembly, and annotations that are displayed in the
individual part documents.

¢ Use assembly’s setting for all components. Setsthe display of all annotationsto
match the setting for the assembly document, regardless of the setting in the
individual part documents.

You can use these two options together to display different combinations of
annotations.

Section Font, Detail Font
Lets you specify different text fonts for the letter labels on section lines and detail
circles, and the corresponding view labels.

See page A-2 for information about the Apply To list and the View System Defaults
option.
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Letsyou set default options for drawings.

Default sheet
Sheet Scale. Specifies the default drawing scale for those cases when you choose
No Template from the Template to Use dialog. This scale is used for all views
(except Detail views) on the sheet.

Type of projection
Specifies either First Angle or Third Angle projection for those cases when you
choose No Template from the Template to Use diaog.

Default display for new drawing views

Specifies the way models or assemblies are displayed in drawings.

» Select the default view mode:
Wireframe — All edgesare displayé.
Hidden in gray — Displays véible edges normally;idplays hidden edges gnay.
Hidden lines removed — Displays only edges thatewisible atthe chosen angl
obscured lineare removed.

 If you selected Hidden in gray or Hidden lines removed, select the mode for
viewing tangent edges:
Tangent edges visible — The transition edge betweeounded ofill eted surfaces
displays as a line.
Tangent edges with font — The transition eddgeetveenroundedor filletedsurfaces
displays as line sing the defait font for tangent edges definedTnols, Options,
on theLine Font page See Line Font Options on page A-20.
Tangent edges removed — The transition edge between rounded or filleted
surfaces and other surfacesis not displayed.

Automatic placement of imported dimensions from model. Specifies that imported
dimensions are automatically placed at an appropriate distance from the geometry in the
view.

Display drawing view borders. When checked, displays a border (agray box) around
each drawing view. Thisisthe default.

Automatic scaling of 3 view drawings. When checked, if you insert adrawing, all the
views of a Standard 3 View are scaled to fit on the drawing sheet, regardless of the paper
size selected.

Automatic update of BOM. When checked, the bill of materialsin an assembly drawing
is updated automatically to reflect component changes in the assembly. See Bill of
Materials on page 9-29 for more information.

Automatic drawing view update when model changes. When checked, all views are
updated automatically when the model changes. When unchecked, you must update the
views manually. For more information, see Updating Views on page 8-28.



Show contents while dragging drawing view. When checked, the model is displayed as
you drag aview. When unchecked, only the view boundary is shown while dragging.
(Similar to Show window contents while dragging in Microsoft Windows.)

Dynamic drawing view activation

»  When checked, the view closest to the cursor is activated automatically. To stop the
dynamic activation temporarily, you can lock aview or the sheet. Right-mouse click
the view or sheet, and select Lock View Focus or Lock Sheet Focus. Then right-
mouse click again, and select Unlock View Focus (or double-click another view) or
Unlock Sheet Focus (or double-click any view) to return to dynamic mode.

« When unchecked, you double-click adrawing view to activate it, or right-mouse
click the view and select Activate View. To activate the sheet, double-click ablank
area of the sheet, or choose Activate Sheet from the right-mouse menu.

Select hidden entities. Allows you to select hidden (removed) tangent edges.

Detail view scaling. Specifiesthe scaling for detail views. The scaleis relative to the
default scale of the sheet.

Detail item snapping (See also Aligning Annotations on page 9-17.) These options may
be used together.

* Infer when dragging corner. When you select a detail item (note, dimension, etc.)
and drag it by the corner handle, the corner can infer to the corners of other detail
items.

* Infer when dragging center. When you select adetail item (note, dimension, etc.)
and drag it by the center handle, the center can infer to the centers of other detail
items.

Print out-of-date drawing views with crosshatch. Lets you specify what happens when
you Print (or Print Preview) adrawing that contains out-of-date views, with Auto view
regeneration OFF. (If Auto view regeneration is ON, the views update automatically,
and the crosshatch is removed, whenever you print the drawing.)

« Prompt (default). Notifies you if the drawing contains out-of-date views, and asks
how to proceed. When the dial og box appears, click Yes to print the drawing with
crosshatch on the out-of-date views, or click No to print the drawing without
crosshatch.

¢ Always. The printed drawing aways includes crosshatch on out-of-date views.

* Never. The printed drawing never includes crosshatch on out-of-date views.
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Letsyou set options for the display of various edge types.

Hidden Edges

« Gray or Dashed. Specifies whether hidden edges are displayed as gray lines or
dashed lines.

» Select Hidden for Wireframe/HLG. Allowsyou to select hidden edges or verticesin
Wireframe and Hidden In Gray modes.

* Select Hidden for HLR and Shaded. Allowsyou to select hidden edges or vertices
in Hidden Lines Removed and Shaded modes.

Part/Assembly Tangent Edge Display
Controls the display of tangent edgesin Hidden Lines Removed and Hidden In
Gray modes.

e Tangent Edges Visible — Tangent edges are displayed as solid lines.

* Tangent Edges as Phantom —Tangent edges are displayed using the Phantom style
line font (a broken line).

* Tangent Edges Removed — Tangent edges are not displayed.

Shaded Display
* No Edges (default). No edges are shown in shaded view mode.

e HLR Edges. Any edges that would appear in Hidden Lines Removed mode are
displayed in Shaded mode also.

* Wire Edges. All edges are shown in shaded mode (wireframe).
Repaint After Selection in HLR. When selected, specifies that a selected feature is

repainted in HLR if you click on space. When not selected, specifies that the selected
featureis repainted in wireframe.

Highlight All of Selected Feature. Specifies that the entire feature is highlighted when
you click onit.

Dynamic Highlight from Graphics View. Specifies whether model faces, edges, and
vertices are highlighted when you move the cursor over a sketch, model, or drawing.



Export Options

Specifies the settings for exporting SolidWorks files.
For more information, see Chapter 13, “Importing and Exporting Files.”

IGES
Output to

» Settings For. Liststhe formats for various mechanical design application programs
to which SolidWorks can export IGES files: Standard, ANSY S, COSMOS,
Mastercam, SURFCAM, SmartCAM, and TEKSOFT.

e Pop-up Dialog Box Before File Saving. If Trimmed Surfaces is also selected, the
program displays the Settings For list every time you save an IGESfile so you can
select adifferent format type. (You do not have to change the Options each time
you export an IGES fileto anew format.)

Output as

» Trimmed Surfaces. Specifies the output of trimmed surfaces.

* Curves (3D). Specifies the export of 3D curves. The solid body is converted to 3D
wireframe representation. Select either B-Splines or Parametric Splines
depending on the entity types required by the system to which you are exporting.

¢ Duplicate Entities. Select this option to export composite curves (entity type 102)
to any of the available export formats.

Trim Curve Accuracy
* Normal. Select this option when smaller file size is preferred and high curve
accuracy is not needed.

» High. Select this option when high curve accuracy is essential; the file sizeislarger
than when using the Normal setting.

Assembly Output As
When exporting an assembly fileto IGES, use the A Single File and Flatten Hierarchy
options alone or in combination to create the following files:

¢ Single file without hierarchy (both options ON)

¢ Singlefilewith hierarchy (A Single File ON)

» Multiplefiles and a master file without hierarchy (Flatten Hierarchy ON)

e Multiplefiles and a master file with hierarchy (both options OFF)

Flatten Hierarchy reduces an assembly to atop-level assembly with one level of

components; sub-assembly components are at the same level as components of the
top-level assembly.
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Parasolid

Assembly (For export only.)

* Flatten Assembly Hierarchy. A file containing aflattened hierarchy consists of a
top level assembly and one level of parts. All subassemblies are eliminated.

* Maintain Assembly Hierarchy. A file which saved the assembly hierarchy consists
of assemblies, sub-assemblies, and parts, and the structure mirrors the original
assembly and its nested subassemblies.

Output as. Select the appropriate version for the target system.

DXF/DWG

Version. Specify if afile saved with a.dxf or .dwg extension will bein R12, R13, or R14
format.

Fonts. Select either Truetype Fonts or AutoCAD STANDARD only.

Custom map SolidWorks to DXF. Click the checkbox to implement custom DXF
mapping. When the Custom map SolidWorks to DXF option is checked, you can either
create a new map file or select afile from the Map File list. Use the Browse button to
search for amap file.

Don’'t show mapping on each save.  Select this option to prevent the mapping dialog box
from appearing every time you save a drawing with Custom map SolidWorks to DXF
checked.

ACIS (.sat)

Version. From the pulldown list, select the default version in which to save files with the
.sat extension. Select the appropriate version for the target system.

Units. From the pulldown list, select the default units of measure to use for ACISfiles:
Millimeters , Centimeters , Meters, Inches, or Feet.

VRML (.wrl)

Save all components of an assembly in one file. ~ Remove the check to specify that all
assembly components will be saved in individua filesin a directory that has the same
name as the assembly.

TIFF Options

Click the TIFF Options button to specify the following options:
* Image Type. From the pulldown menu, select either RGB Full Color, or Black &
White image.
e Compression Scheme. From the pulldown menu, select one of the following:
Uncompressed, Packbit, or Group 4 FAX. (For Group 4 FAX compression, you
must use the Black & White image type.)
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» Select either Print capture or Screen capture.

 If you select Print capture, you can specify DPI (dots per inch), Paper size, and
Scale factor, or click Scale to fit to make the image fit the selected paper size.
These options apply only to drawing documents.

STL Options
Click the STL Options button to specify the following options:

Output Format

» Select either Binary or ASCII asthe STL file format.

* Do not translate STL output data to positive space. Check thisbox if you want
exported parts to maintain their original position in global space, relative to the
origin.

» Save all components of an assembly in one file. If you do not check this option,
each component iswritten out relative to the assembly origin and saved in an
individua file.

Quality

Controls the tessellation of cylindrical surfaces for Stereolithography (STL) output. A
lower deviation setting results in slower model rebuilding, but more accurate curves.

Coarse and Fine are preset resolutions. Custom allows you to specify the resolution by
dragging the Total Quality and Detail Quality slider controls or by entering values for
Deviation and Angle Tolerance.

¢ Total Quality. Reports the maximum chordal Deviation in effect at the various
tuning levels. The chordal deviation value is greater at the Coarse setting, and
decreases as the resol ution becomes more finely tuned.

» Detail Quality. Angle Tolerance controlstessellation for smaller details on the
model. Use avalue from 0.5 to 30 degrees. A lower value gives greater small-detail
accuracy, but takes longer to generate.

Preview. Select this option to see a preview of the model with the borders of the
tessellation triangles visible.

Show STL Info Before File Saving. Displays afaceted model preview in the part window
and displays adialog box with the following information: triangles (number), binary file
size, file format, and the directory path and file name.
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External References Options

Specifies how assembly, part, and drawing files with external references are opened and
managed.

Open referenced documents with read-only access. Specifiesthat all referenced
documents will be opened for read-only access by default.

Don’t prompt to save read-only referenced documents (discard changes). Specifies
that when this part is saved or closed, no attempt will be made to save its referenced
documents that are opened for read-only access.

Allow multiple contexts for parts when editing in an assembly. Allows you to create
external references to a single part from more than one assembly context. Any individual
feature or sketch within the assembly may only have one external reference, however.

Search document folder list for external references. Specifiesthat the document folder
list is searched to locate or update any referenced documents. See Searching for
Referenced Documents on page 7-3 for information about using the document folder list.

Load referenced documents. Lets you specify whether to load referenced documents
when you open a part that has external references (such as aderived part, or apart that has
been edited in the context of an assembly). See also File Management with External
References on page 5-14).
» Never. Referenced documents are never opened.
* Always. Referenced documents are always opened, in a minimized window.
e Prompt. Ask about loading externally referenced documents each time you open a
derived part. Click Yes or No in the dialog box that appears when you open the part.
If you also click Don't ask me again (before you click Yes or No), the option is
updated to reflect your choice (Yes changes the option to Always , No changes the
option to Never).

Folders

A-14

Show folders for. Displays search paths for files of various types.

You can specify the search rules for locating referenced documents. Folders are searched
in the order in which they arelisted in the Show folders for list.

Select afile type from the list (Documents, Palette parts, Palette features, Palette
forming tools, and Custom symbols ), then specify the paths to locate files of the
selected type:

» Toadd anew directory path to thelist, click the Add button.
» To delete adirectory path from the list, select the path, and click the Delete button.

» Tochangetheorder of thelist, select adirectory path and use the Move Up button or
the Move Down button as needed.



NOTE: The pathsfor Documents are only searched if Search document
folder list for external references is checked.

The pathsfor Palette parts, Palette features, Palette forming tools,
and Custom symbols are always searched, whether Search
document folder list for external references is checked or not.

Assemblies

Automatically generate names for referenced geometry. This option is OFF by default.

When this option is off, you can mate to parts for which you have read-only access
because you are using the internal face IDs of the parts. Unless you will use component
replacement, leave this option off, especially in a multi-user environment.

When this option is on, you automatically create surface identifiers (for example: Facel,
Face?) at the time you mate the part; therefore, you need write access to the part, in most
cases. Turn thisoption on if you intend to do component replacement using the same
surface identifiers, remembering that you need write access to the parts you are using.
(Rename the corresponding edges and/or faces on the replacement component to match
the edge/face names on the original part.)

Update component names when documents are replaced. This option is ON by
default.

When this option is on, the component name in the FeatureM anager design tree isthe
name of the part file. If you replace a component, the name in the tree updates to use the
name of the new part file.

When this option is off, you can use the Component Properties dialog box to assign a
component name in the FeatureManager design tree that is different from the filename of
the component. If you replace a component, the name in the tree does not change.

General Options

Allows you to customize SolidWorks behavior and set default values.

Model
* Input dimension value. Automatically displays the modify spin box for input of a
dimension value when you place the dimension.

* Single command per pick. Sketch and dimension tools deselect after each use.
(Double-clicking atool will causeit to remain selected.)

* Show dimension names. Displays the dimension’s name as well as its value.

* Show errors every rebuild. If errors are present in the model construction, display
an error message each time the model rebuilds.
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FeatureManager Design Tree

» Scroll selected item into view. Specifies that the FeatureManager design tree
should automatically scroll to display the text that is related to the selected itemsin
the graphics area.

* Name feature on creation. When you create a new feature, the feature’s name in
the FeatureManager design tree is automatically selected and ready for you to enter
a name of your choice.

« Arrow key navigation. Lets you use the arrow keysto traverse the FeatureM anager
design tree, and expand or collapse the design tree and its contents, as follows:
Up arrow — scrolls up the design tree
Down Arrow — scrolls down the design tree
Left arrow at top of design tree — collapses the design tree
Right arrow at top of design tree — expands the design tree
Left arrow on an item in the tree — collapses the item to hide its contents
Right arrow on an item in the tree — expands the item to display its contents, if any
Space bar — selects the item

« Dynamic highlight. Specifies that the geometry in the graphics area (edges, faces,
planes, axes, etc.) is highlighted when the cursor passes over the item in the
FeatureManager design tree.

Sketch

» Use fully defined sketches. Requires sketches to be fully defined before you can
use them to create features.

» Alternate spline creation. Letsyou create splines by clicking on through points
instead of dragging out segments.

« Display arc centerpoints. Turnsthe display of arc centerpointson or off in a
sketch.

» Display entity points. Specifiesthe display of sketch segment endpoints as filled
circlesin asketch. The color of the circle indicates the status of the sketch entity:
Black = Fully defined, Blue = Under defined, Red = Over defined, Green =
Selected. (Over defined and dangling points are always displayed, regardless of the
Options setting.)

 Infer from model. When sketching on the face of an extruded part, inferencing lines
and the inferencing cursor relate to the lines of the part.

e Prompt to close sketch. With this option selected, if you make a sketch with an
open profile that can be closed with the model edges to extrude a boss, the system
displays adialog, Close Sketch with Model Edges? You can choose the model
edgesto close the sketch profile and the direction. The Extrude Feature dialog then
appears. Otherwise, only the Extrude Feature dialog is available.

e Create sketch on new part. When you select New, Part, the part window opens
with the sketching area and sketch toolsimmediately available.
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* Enable silhouettes. With this option, silhouettes are selectable and you can use the
following sketch tools on these edges: Convert Entities, Offset Entities, Add
Relation, and Dimension.

Enabling silhouettes may affect performance when activating a sketch for editing if
the model is complicated.

¢ Override dims on drag. Lets you override dimensions by dragging sketch entities.
The dimension updates after the drag is completed. (Also available from the menu:
Tools, Sketch Tools, Override dims on drag.)

» Automatic relations. Specifies whether geometric relations are automatically
created as you add sketch elements. (Also available from the menu: Tools,
Automatic Relations.)

* Display plane when shaded. When you are editing a sketch in Shaded mode, this
option displays the translucent plane. (By default, old models will have this
checked.)

NOTE: If the display is slow, due to the translucent plane, it may be because
of theTransparency Quality specified inTools, Options,
Performance. With some graphics cards, the display speed will
improve if you usé ow (Screen door) transparency.

Over defining Dimensions

* Prompt to set driven state. When checked, specifies that when you add an over
defining dimension to a sketch, a dialog box asks you if the dimension should be
driven. (The default isto ask.)

» Setdriven by default. When checked, specifiesthat when you add an over defining
dimension to a sketch, the dimension is set to be driven by default.
The above two checkboxes can be used together or alone, resulting in different
behaviors when you add an over defining dimension to a sketch.

View Rotation

» Arrow Keys. Letsyou set the angle increment for view rotation when you use the
arrow keysto rotate the model.

* Mouse Speed. Letsyou set the speed of the rotation when you use the mouse to
rotate the model or assembly component. Move the slider to the | eft to get finer
control and slower rotation.

General

» Open Last Used Documents at Startup. Select either Always or Never. Select
Always if you want the convenience of having the documents that you used most
recently open automatically when you start SolidwWorks.

* Number of backup copies per document. Lets you specify the maximum number
of backup copiesyou want to save of part, assembly or drawing documents. Specify
zero for no backups, or up to the maximum number of backups you want to save.
The name of a backup copy is “Backu ¢f original filename and extension.”
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* Save backup copies in directory. Lets you name a directory to which all backup

copies will be stored by default. Use the Browse button to find the directory to use.

Maximize document on open. When checked, each document opensto its largest
size within the SolidWorks window.

Save AutoRecover info every (n) changes. The software can automatically save
information about your active part, assembly, or drawing documents so you will not
lose your work in case of asystem crash. Use the spin box to specify the number of
changes that should occur before information is automatically saved.

NOTE: Inapart or assembly document, achangeisarebuild or an action that

requires arebuild, such as the addition of afeature. In adrawing
document a change is any action such as changing a dimension,
creating a section view, or adding an annotation.

To disable AutoRecover, click to remove the check from the checkbox.

Use English language. If you selected the use of alanguage other than English
during the SolidWorks installation, you can change to English by selecting this
check box. Note that you must exit and re-start SolidWorks for this change to take
place.

Show thumbnail graphics in Windows Explorer. When checked, a thumbnail
graphicis displayed in Windows Explorer, instead of an icon, for each SolidWorks
part or assembly document. The graphic is based on the view orientation of the
model when the document was saved. A palette of 16 colorsis used; if the model
uses acolor that is not available, asimilar color is substituted. The thumbnail
graphics also are used in the File, Open dialog box.



Grid/Units Options

Sets sketch grid properties and units of measure.
Grid

Properties
e Display Grid. Turns the sketch grid on or off.
¢ Dash. Toggles between solid and dashed grid lines.
* Automatic Scaling. Adjusts display of the grid when you zoom in and out.
* Major Grid Spacing. Specifies the space between major grid lines.
* Minor-Lines Per Major. Specifies the number of minor grid lines between major

lines.

Snap Behavior

* Snap to Points. Turns grid snap on or off. When snap is on, points that you sketch
or drag snap to the nearest intersection of grid lines (or to intermediate points, if
Snap Points Per Minor is greater than 1).

* Snap Points Per Minor. Specifies the number of snap points between minor grid
lines.

* Snap to Angle. Specifies the number of degrees between snap points when
sketching arcs.

¢ Snap only when grid is displayed. Turns off snap behavior when the grid is not
displayed.

Units

Length Unit
* Select either: Millimeters, Centimeters, Meters, Inches, Feet, or Feet and Inches.

e |If you select Inches, or Feet and Inches as your unit of measure, select Decimal or
Fractions.

¢ |If you choose Decimal, specify the number of Decimal Places.

 If you choose Fractions, specify the default Denominator. (Only dimensions that
are evenly divisible by this denominator are displayed as fractions.)

 If you choose Fractions and Inches or Feet & Inches, you can select Round to
Nearest Fraction.

Angular Unit
* Select either: Degrees, Deg/Min, Deg/Min/Sec, or Radians.
 If you choose Degrees or Radians, specify the number of decimal places.

Spin Box Increments
¢ Length. The number of units added/subtracted when you click on a spin box arrow
to change alinear dimension value.
« Angle. The number of degrees added/subtracted when you click on a spin box
arrow to change an angular dimension value.

See page A-2 for information about the Apply To list and the View System Defaults
option.
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Import Options

Specifies the default response to make when thereis an error in importing afile.

Error resolution. From the pulldown lists next to the error types, select the way that you
want SolidwWorks to resolve problems.
» Thesolutions for Surface Errors, Surface Flaws, and Significant Digits are:
Prompt
Try to knit into solid
Try to form reference surfaces
Cancel operation
e Thesolutionsfor Blanked Surfaces are:
Prompt
Ignore blanked surfaces
Do NOT ignore blanked surfaces
Cancel operation

Significant Digits and Blanked Surfaces apply to IGES only.

Try Forming Solid Model(s) From Surfaces. For IGES, STEP, SAT, or VDA, check this
option if you want the software to attempt to knit the imported surfaces, in order to create
asolid model.

For more information, see Chapter 13, “Importing and Exporting Files.”

Line Font Options

Specifies the style and weight of edge lines for selected kinds of edges.

Type of Edge. Select an edge type from a list of line typésible, Hidden, Sketch
Curves, Dimension, Section Line, etc.

Line Style. From the list, choose a line style to apply to the previously selected edge type.
You can choose line styles suchSasid, Dashed, Phantom, etc.

Line Weight. From the list, choose a line weight to apply. Choose fWormal, Thin, or
one of severdrhick lines. The thickness of the lines corresponds ta itheWeights for
printing that you specify und&ile, Page Setup, on thePrinter tab.

ThePreview box displays the selected line.
Apply To

 If theactive document is apart or assembly, you cannot choose an Apply To option.
The changes you make are applied to the System Defaults (for new documents).

« If the active document is a drawing, you can specify where the changes are applied.
See page A-2 for information about the Apply To list.
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Material Properties Options

Specifiesthe material propertiesfor the current part. This option isavailable when you are
working with an active part document.

Thispageis also used by some Add-In applications. Refer to the instructions of the
specific application for further information.

Properties. Lets you specify material properties by selecting the text in the box, and
entering the appropriate Density specification.

See page A-2 for information about the Apply To list and the View System Defaults
option.

Performance Options

Sets performance options. You may choose the display quality that is best for your needs,
understanding that higher display quality impacts the speed of redrawing the model.

Shaded Display Quality

Controls the tessellation of cylindrical surfaces for shaded rendering or Stereolithography
(STL) output. A higher resolution setting results in slower model rebuild, but more
accurate curves.

* Coarse and Fine are preset resolutions. Custom allows you to specify the
resolution by dragging the dlider control or by entering a Deviation value.

» Deviation. Reports the maximum chordal deviation in effect at various tuning
levels. The chordal deviation valueis greater at the Coarse setting, and decreases as
the resolution becomes more finely tuned. The range of values for the deviation is
relative to the overall size of the part.

Wireframe Display Quality

e Optimal. A preset quality that provides a faster redraw without greatly sacrificing
the display quality.

» Custom. Allows you to choose the display quality by dragging the slider control.
Choose the Low end of the slider if you want to redraw the screen more quickly and
the display quality is not of great importance; choose the High end of the slider for
high display quality, but a slower redraw.

NOTE: If you are noticing problems with your HLR image display, you may
want to select a higher quality wireframe display.

Rebuild. Verification on Rebuild controlsthe level of error checking when creating or
modifying features. For most applications, the default setting (off) is adequate, and results
in faster model rebuild. See also Force Regeneration with Verification on Rebuild on
page 5-24.
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Windows95 Zooming. When using SolidWorks on Windows95, there is alimit beyond

which you cannot zoom in on amodel. The Enable clipping for zoom limitation option
lets you select a portion of the model and zoom in on only the selected portion. You can

zoom in on small details very closely, but the display is slower.

Transparency Quality. Select either Low or High. Low quality transparency (Screen
Door) issimilar to viewing an object through a mesh or screen; High quality transparency
(AlphaBlending) is similar to looking through clear glass.

Curvature Generation

« When Only on demand is checked (the default), the initial curvature display is
slower, but it uses less memory.

* When Always (for every shaded model) is checked, the curvature displays more
quickly on the first display, but extra memory is always used (RAM and disk) for
every part that you create or open.

Assemblies

Automatically load parts lightweight. You can only change this setting when no
assemblies, or drawings of assemblies, are open. While this option is enabled, al the
individual partsin assemblies that you open are loaded Lightweight. Sub-assemblies are
not lightweight, but the parts that they contain are lightweight. See Suppression States
on page 6-31 for more information.

Resolve lightweight parts. Some operations (such as Mass Properties, Interference
Check, displaying non-shaded views and section views, exporting to other file formats)
require certain model datathat is not loaded for lightweight parts. This option controls
what happens when you request one of these operations in an assembly that has
lightweight parts.

* Always. Lightweight parts are automatically resolved.

* Prompt (default). The system offers to resolve lightweight parts for you each time
one of these operationsis requested. In the dialog box that appears, click Yes to
resolve the parts and continue, click Cancel to cancel the operation. If you also
click Always resolve (before you click Yes or Cancel), the option is set to Always.

Rebuild assembly on load. Lets you specify whether you want assembliesto be rebuilt,
to update any changed components, when you open them.

* Never. Open assemblies without rebuilding.
« Always. Always rebuild assemblies when opening.

« Prompt. Ask if rebuild is desired each time an assembly is opened. Click Yes or No
in the dialog box that appears when you open the assembly. If you also click Don't
ask me again (before you click Yes or No), the option selected under Rebuild
assembly on load is updated to reflect your choice (Yes changes the option to
Always , No changes the option to Never).



Reference Geometry Options

Display Filter
Letsyou set afilter for the default display of reference geometry items. Click the
checkbox beside the types of itemsto display: Planes, Axes, Temporary Axes,
Origins, and Coordinate Systems.

NOTE: To changethevisibility of atype of reference geometry in the current
document only, use the options under the View menu. To change the
visibility of an individual reference geometry item, right-click the
item and select Hide or Show.

Plane Default Names
L ets you specify default plane names for parts and assemblies. For example, you
may want to name planes Front, Top, and Right, instead of Planel, Plane2, and
Plane3. Enter new names in the boxes that correspond to the original plane names.
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SolidWorks Application Programming Interface

This appendix contains an overview of the SolidWorks Application Programming
Interface (API). The SolidWorks APl is an OLE programming interface to
SolidWorks. The API contains hundreds of functions that can be called from
Visua Basic, VBA (Excel, Access, €etc.), C, C++, or SolidWorks macro files.
These functions give you direct access to SolidWorks functionality; for example,
creating aline, extruding a boss, or verifying the parameters of a surface.
Complete online documentation is supplied with the SolidWorks API.

Online Documentation:

The online documentation supplied on your SolidWorks CD documents every
object available in the SolidWorks API. Useit as you would use any conventional
Windows online help, accessing topics through the table of contents, the index, or
by using the Find capability to search for key words or phrases. The complete
SolidWorks API documentation and alist of the new functionality added sincethe
previous release of the SolidWorks software is located in the
..\Samples\Appcomm subdirectory of your SolidWorksinstallation. Double-click
on API_help.hlp. The SolidWorks APl documentation can aso be found on the
SolidWorks web page:

http://www.solidworks.com/html/Products/api

Topicsin this Appendix:
Q Recording and playing SolidWorks macros
Q Getting started and installing with C++ and Visual Basic
@ Compiling and running your application with C++ and Visual Basic

Q Programmer’s guide and overview of the OLE automation interface
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Q Programming topics
Q SolidWorks API objects

Recording and Playing SolidWorks Macros

B-2

You can record operations performed with the SolidWorks user interface and
replay them using SolidWorks Macros. These macros are actually the equivalent
callsto the API functions that were made when the operations were performed
with the user interface.

To add the M acro toolbar:
Click Vview, Toolbars, Macro.

Torecord a SolidWorksmacro
1 Click [m] or Tools, Macro, Record.
2 Perform the operations you wish to have in your macro.

3 Click [=] or Tools, Macro, Stop and enter afilename for the macro. (Macros
have a .swb extension.)

Torun a SolidWorks macro:
1 Click [3] or Tools, Macro, Run.
2 Choose the filename of the macro you wish to run.

To edit a SolidWorks macro
1 Click or Tools, Macro, Edit.
2 Choose the filename of the macro you wish to edit.
3 You can now modify, run, and debug your macro.

Note: SolidWorks Macros recorded in this way usually have some context-
dependent elements that require minor changes before they can be used
with other documents. For example, a macro recorded with Partl may need
to be changed so that it plays back with another document.



Installing and Getting Started with C++

Installing SolidWorks to compile and run your C++ applications requires the
following:

M SDEV

MSDEV, Microsoft Developer Studio, must be installed with all appropriate
libraries. It is recommended that you perform a Full Install to avoid unforeseen
problems. However, if you wish to customize your setup, refer to the requirements
below. Your installation should be for Visual C++ revision 5.0.

Q Windows NT must have all UNICODE librariesinstalled

Q Windows 95 must have MBCS libraries installed (these are the default
libraries for MSDEV)

Q Alpha must have all UNICODE librariesinstalled

SolidWorks recommends that all operating systems also have the Shared MFC
and MSVCRT Librariesinstalled.

SolidWorks

Development using the SolidWorks API is done with aregular installation of
SolidWorks.

Note: The/API installation option is no longer available when you install
SolidWorks because the debug libraries are no longer supplied on the
SolidWorks CD. If you wish to DEBUG your code in a dynamic link
library, then you can still build the debug information in your DLL file.
(See the section Compiling Your C++ Applications.)

Compiling Your C++ Applications

Visual C++ 5.0 should be used to develop your C++ applications. SolidWorks
allows you to create and run your project as a standalone .exe file or asa User
DLL or Extension DLL.

1 UseaMAK file from a project in the Samples subdirectory to determine the
build properties or simply load an existing project (.mdp file) and begin cutting
and pasting your own code.
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2 If you chose not to use the setups from one of the existing projects, you need to

bring in the SolidWorks API declarations by yourself. You can generate these
from the\sIdworks\solidworks.tlb type library, or you can simply include
\SldWorks\Samples\AppComm\swdisp.cpp and swdisp.h into your project. The
swdisp.cpp and swdisp.h files expose al objects available in SolidWorks. If
you use a COM interface instead of Dispatch, include amapp.h instead of
swdisp.h and swdisp.cpp. The amapp.h file aso includes the header
information needed for anyone using event notification.

Choose the correct build configuration (Win32 Release, Win32 Debug, Win32
MBCS Release, or Win32 MBCS Debug):

»  Windows 95 should use the MBCS configurations (Win32 MBCS Release
or Win32 MBCS Debug.):

» Windows NT should use the Unicode configurations (Win32 Release or
Win32 Debug.)

If you choose a Debug configuration you must al so change project settings for
that configuration as follows:

 Click Project, Settings to display the settings dialog.

« Click the c/c++ tab and select Code Generation from the Category list. Select
Multithreaded DLL from the Use run-time library (the previous setting should
be Debug Multithreaded DLL).

» Click Preprocessor from the Category list and change_ DEBUG in the
Preprocessor definitionstext box to _ NDEBUG.

« |f you wish to use ASSERTions or TRACE, then select Preprocessor from
the Category list and at the end of the Preprocessor definitions text add
_PSEUDO_DEBUG. You need to add two Microsoft filesto your project,
debug.cpp and debug.h, which can be downloaded from the SolidWorks web
site at:

http://www.solidworks.com/html/Products/api/sol partner.htm.

« Click the Link tab and select General from the Category list. Make sure the
libraries in the Object/library modules text box are rel ease versions and not
debug. As an example, use mfc42u.lib and not mfc42ud.lib.

5 Add your own code.
6 Build your project.



Note: SolidWorks usesthe function | ni t User DI | 3 toinitialize your DLL.
Please refer to the sample projectsin the ../Samples directory for
implementation guidelines. If your DLL is not initialized properly or you
donotuse I nitUserD | 3,thenyouwill receiveinvalid add-in and
incompatibl e version messages.

Running Add-In Applications

Running your application asa Release DL L

Loading 3rd party applicationsis handled by the SolidWorks Add-In manager,
which is accessed from the Tools menu in SolidWorks. To add an application to
the Add-Ins avail able to the user you have to register the application in the
windows registry (thisis described in the section Using the Add-In Manager in the
APl Help documentation.)

Oncetheapplication isregistered, follow these stepsto load (or unload) it:
1 Start a SolidWorks session.
2 Open any document or create a new document.
3 Sdlect File, Tools, Add-Ins... .
4 Check (uncheck) the checkbox for the Application to be loaded (unloaded).
5 Select OK.

Once the Add-In isloaded then it will be automatically loaded whenever
SolidWorks starts up.

Note: Asof SolidWorks 98, the \APPS directory is no longer supported for
automatic loading of applications.

Debugging Add-In Applications

If you are debugging your application, then you should start SolidWorks from
your development environment. This allows you to set break pointsin your
application and step through your code. If your application was built as a Debug
DLL (see above), follow these steps:

1 From your development environment, select GO.

2 When you are prompted for the executable name, enter SdWorks.exe with its
path name.

If your application is registered in the windows registry, make sure it is loaded:
3 Select File, Tools, Add-Ins... .
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4 Check the checkbaox for the application to be loaded.

If your application is not registered you can still debug it once SolidWorksis

running.

1 Click File, open and change your file selection filter to Add-Ins(*.dll).

2 Sedect thedesired DLL file and click oK. This brings your application into
SolidWorks.

Note: Only debug information for your DLL will be available because the release
MFC libraries are used, so you will not be able to step into MFC functions
or see stack information outside of your DLL.

Installing and Getting Started with Visual Basic

Installing SolidWorks to compile and run your Visual Basic applications requires
no special steps. Simply install SolidWorks from the SolidWorks CD.

Compiling Your Visual Basic Applications

SolidWorks supports programs through any OLE controller (Visual Basic, Visua
Basic for Applications, etc.).

Applications written in Visual Basic can be started from many different points. In
any of the cases below, the code generated by you should be similar to code
generated by the SolidWorks Macro utility. To get started, it may be helpful to
generate amacro from within SolidWorks (Tools, Macro, Record) and then use that
code as the foundation for your application.

Q Programsto Run From SolidWorks

There is no need to compile your application. If your routine uses only

SolidWorks API calls, create your program in Visual Basic and use afile

extension of .swb instead of .bas.

Note: SolidWorks Macro files (*.swhb) only recognize Visual Basic 3.0
commands. If you wish to use Basic commandsin Visual Basic 4.0 or
higher, then you must compile and run the program as a Visual Basic
executable or from aVBA application.
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O Programsto Run as Separate .exe File

Build your project with astandard utility such as Microsoft Visual Basic. From
the Microsoft Visual Basic application, select:
File, Make EXE File...

O Programsto RunasaDLL
SolidWorks does not support Visual Basic DLL implementations.

Q Programsto Run From Other Applications

1 Load the application (Access, Excel, etc.).
2 Usethe embedded VBA to generate your utility or script.
3 Usethe compile utilities within the application to build your project.

Running Your Visual Basic Applications

Applications written in Basic can be started from many different points.
O Running From SolidWorks

1 Click Tools, Macro, Run .
2 Choose the desired BASIC source file and click oK.

O Running From Customized SolidWorks Menu Buttons

Applications written as .swb files can be run from custom buttonsin the
SolidWorks user interface.

1 Placethe .swbfilein the Macros folder of the SolidwWorks installation.
(You may haveto createit.)

2 Customize the user interface by clicking Tools, Customize... .
3 Click the Menus tab.

4 Click Macros under Categories and the Macro you added under
Commands .

5 Choose the menu, position, and text for the new button, then click Add.
6 To run the macro, click the button you just added.

Note: Once added, the button will always appear in subsequent SolidWorks
sessions.
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Q Running as a Separate .exe File
Execute your .exe file.

If a SolidWorks session is already running, then your program will attach to it.
If not, then a new SolidWorks session will be started.

Q Running From Other Applications
L oad the application (Access, Excel, etc.) and run your program or script from
the application.

If a SolidWorks session is already running, then your program will attach to it.
If not, then a new SolidWorks session will be started.

Programmer’s Guide

OLE Automation Interface

Thefunctionslisted in the following pages are specified in C++ format. They may
be called from Visual BASIC, VBA (Excel), C or C++.

» C++ classes are generated in a header file and an implementation file by
importing the type library for SolidWorks using the Visual C++ class
wizard.

« In Cimplementations, you need to determine the program ID from the type
library and set up an invoke handler.

» Calling from Visual Basic or other varieties of BASIC which support OLE
Automation requires only that an object is defined (Set Cbj ect = )and
the implementation of the Basic OLE implementation takes care of the rest.

The SolidWorks API interface uses an object oriented approach. All of the
functions described in this document are methods or properties which apply to an
object. Thus, there is an assumption that these methods will apply to the current
state. For example, thereisamethod Edi t Del et e with effectively no arguments.
Instead of passing in the items to delete, the Edi t Del et e method acts on the
current set of selected items. This style of interface may be different from what
you have encountered in previous products, however, it is consistent with the
Windows-based approach of SolidWorks. By way of reference, all of the
SolidWorks user interface is based on Microsoft Foundation Classes.
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COM vs. Digpatch

SolidWorks exposes functionality through OLE automation using | Dispatch and
also through standard COM objects.

O The Dispatch interface packages arguments and return values as Variants so
they can be handled by languages such as Basic.

QO A COM implementation gives your application more direct access to the
underlying objects, and subsequently, increased performance.

COM implementations also have an HRESULT return value for each AP
function to indicate successful or unsuccessful calls and provide slightly more
functionality with operations such as enumeration.

Sample Projects

SolidWorks provides you with several sample applications to get started. These
Visua Basic and C++ projects can be found in the Samples subdirectory of your
SolidWorks installation. Each project directory includes areadme.txt file so you
can become familiar with each project and the highlighted functionality within
that project. Refer to ...\Samples\comuserdll, ..\Samples\userdll,
..\Samples\TestApp, and ...\Samples\VisualBasic.

In most cases it is necessary to recompile each project on your system before
attempting to run. For instructions on compile settings and requirements, see
Compiling Your C++ Applications on page B-3 and Compiling Your Visual Basic
Applications on page B-6.

For C++ applications you have the option of using either a COM or a Dispatch
interface. A sample project exists for each interface type in the
..\Samples\ComuUserdll and ..\Samples\Userdll directories respectively. The
..\Samples\TestApp project is a second Dispatch example. Many developers
simply load the .MDP file from the appropriate directory and cut and paste their
code into the sample project. In the least, you should refer to the .MAK file for
appropriate build settings.

Note: The sample projects are supplied on an asis basis, and are intended to
demonstrate the method of using the OLE capabilities of SolidWorks.
SolidWorks Corp. makes no representations or warranties regarding these
samples.

Any licensed user of SolidWorksisfreeto use any or al of these samplesin

connection with building applications related to SolidWorks, and is granted a
royalty free, non-exclusive license for these samples, or parts thereof. Intellectual
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property rights of the samples remain with SolidWorks. Any confidentiality
provisions of the SolidWorks license apply to the samples.

Helpful Hints

Using Macros to get a Head Start

To get ahead start on any project, it may be helpful to generate a macro from
within the SolidWorks program (Tools, Macro, Record). By recording a macro and
performing the desired function interactively, you can get a start on the commands
and syntax needed for your code. Record your macro before you do any coding
and use it as afoundation for your project. When you require additional
functionality in your program, go back to the SolidWorks program and record
additional macros. Cutting and pasting your macros into the existing sample
projects can be beneficial for even the most advanced programmer.

Keeping Your Visual Basic Form On Top

For an example of keeping your Visual Basic form on top of all other windows,
refer to the example provided in the Visual Basic 4.0 help for the hwad Property.

Checking for Empty or NULL Variant Return Values

In many situations the SolidWorks API may return an empty VARI ANT. Itis
always agood idea to check for valid return values before proceeding with your
program (See also Return Values on page B-12). The following C++ example
shows you one method of checking for an empty VARI ANT:

VARI ANT v = m Model Doc. Get MassProperties(); /'] Get the Mass Properties
if (v.vt == VI_EMPTY) || (V_VT(&) == VT_NULL))// Error occurred
return;



SolidWorks API, Programming Topics

Implementation Guidéines

Asageneral rule of OLE programming, the caller isresponsible for allocating and
deallocating memory. This includes data returned by a SolidWorks function.

I nterface Pointers

Interface pointers can also be an area of concern with C++ programming. Each
SolidWorks API method which returns an interface pointer will automatically
increment the Reference Count on the interface pointer by 1.

O For COM implementations, you may call a SolidWorks API which returns an
interface pointer. You can then use this pointer as you wish, but you are
responsible for releasing it.

This C++ COM example demonstrates how to handle interface pointers:

{ LPMODELDOC m Mbdel Doc = NULL; /'l Retrieve IModelDoc pointer
HRESULT res = User App- >get SWApp( ) - >get _I Acti veDoc( &m Mddel Doc );
i f( mMdel Doc == NULL )
return;

LPPARTDOC m PartDoc = NULL; /| Retrieve IPartDoc pointer
res = m Mbdel Doc->Querylnterface(llD_| PartDoc, (LPVO D *)&m Part Doc);
ASSERT( res == S K );
Ce /'l Usethe interface pointers within your code
m_Model Doc- >Rel ease(); /' Release the IModel Doc pointer
m _Par t Doc- >Rel ease() ; /'l Release the IPartDoc pointer

}

Q For Dispatch implementations, the rel ease of the interface pointer is hidden in
the destructor of the dispatch objects (I Model Doc, | Face, etc.). Thisimplies
that attaching an interface pointer to more than one of these dispatch objects,
would cause arelease to be performed by each of the objects as they go out of
scope. This would cause a problem since the Reference Count is only
incremented once when the interface pointer is returned to you. To avoid this
problem, you must manually increment the Reference Count (pdi sp-
>AddRef () ;) if you are attaching the interface pointer to more than one
object.
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This C++ Dispatch example demonstrates how to handle the Reference Count on
interface pointers:

{LPDI SPATCH nodDi sp;
nodDi sp = User App- >get SWApp() - >CGet Acti veDoc();
/'l Get interface pointer to the active document
/1 Ref Count on modDisp automaticaly incremented by 1

i f( modDi sp == NULL )

return;
| Model Doc m Model Doc( nodDi sp ); /'] Attach to the IModel Doc object
| Part Doc m Part Doc( nodDisp ); /| Attach to the IPartDoc object
nodDi sp- >AddRef () ; /1 Manually increment the Ref Count on modDisp

/| because we use modDisp a second time
/'] Use objects within your code

} /'] Variables go out of scope and destructor called for
/1 IModelDoc and | PartDoc which will decrement
/| the Ref Count on modDisp by two.

SafeArrays

C++ programmers who use API functions with SafeArrays, must be careful when
managing SafeArray memory. If you receive a SafeArray from SolidWorks, then
you are responsible for destroying it. Also, if you are passing a SafeArray to
SolidWorks, the SafeArray will not be destroyed by SolidWorks and you are again
responsible for destroying it.

Return Values

All C++ COM implementations will have an HRESULT return value. The API
Help documentation will only show the COM syntax when necessary (see
Programmer’s Guide on page B-8 for more details). If you are using COM, it is
implied that the SolidWorks API function will return an HRESULT and that any
additional return values should be passed by reference as arguments.

HRESULT return values are used by SolidWorks to indicate that the code was
called successfully. It is not meant as an indication that your call achieved its
objective. For example, calling | Get Fi r st Face will have an HRESULT return
value of S_ K if the codefor | Get Fi r st Face was called successfully. It does
not mean that the code succeeded in finding the first face. In this case, you should
check the LPFACE return value for aNULL condition.



If an APl method returns an object, it is always a good ideato verify that the
object returned is not NULL. Thistype of error checking is good programming
practice and will avoid crashes in your code for unexpected conditions.

For example:
LPFACE m Face = NULL;
HRESULT hres = S_ERROR
hres = m Body- >l Get Fi r st Face( &m Face );
if (hres =S OK || mFace == NULL)

{
Af xMessageBox( _T("Error in call to | GetFirstFace.") );

return,

}

This type of error checking is also a good habit for Visual Basic programmers.
For example:

Di m FaceObj As Obj ect

Set FaceObj = BodyObj. Cet FirstFace

If FaceObj |Is Nothing Then /'l Seeif wefound aFace
Msg = "Error in call to GetFirstFace" /| Define message
Style = vbOKOnl y /1 Show OK button only
Title = "Error !I'" /'l Definetitle

Call MsgBox(Msg, Style, Title)

Exit Sub /'] 1f noface, then exit
End I f

For more information about NULL Var i ant return values, see Helpful Hints on
page B-10.
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Accessing Objects

To call any of the methods or propertiesthat arefound inthe API, you first need to
obtain the object. For example, to usethe Face: : Get Ar ea method you need to
have a Face object.

There are many different ways to access objects within the SolidWorks API. For
example, to obtain the Face object mentioned above, you could:

» Obtain the Body object using Par t Doc: : Body and then traverse the faces
on the body using the Body: : Get Fi r st Face and Face: : Get Next Face
methods.

« Or you could get the Face object from the current set of selected items using
Sel ectionMyr: : Get Sel ect edObj ect .

» Or maybe you prefer to get the face object by its name using
Part Doc: : Get Enti t yByNane.

In either case, once you have the Face object, you are then able to access the
properties and methods found in the Face Class. For example, once you have the
Face object, you could get the number of edges on the face using the

Face: : Get EdgeCount method, or you could get the normal vector for the face
using the Face: : Nor mal property.

Do not get confused with APl methods and properties which also require a
selected item, such as Assenbl yDoc: : QpenConpFi | e. To call QpenConpFi | e
you heed to have the Assenbl yDoc object AND have a component selected. The
component can be selected in one of two ways.

» Theuser can interactively select the component.
« Or you can programmatically select the component using
Model Doc: : Sel ect Byl D.

For more information on object relationships, please refer to the API Object
Diagram in the APl documentation located in the ..\Samples\Appcomm
subdirectory of your SolidWorks installation. Double-click on API_help.hlp.
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End-User License and Subscription Service
Agreement for SolidWorks Software

For general reference only, End-User licenses vary modestly from country to
country and your country-specific license may vary somewhat from these terms.

IMPORTANT - READ CAREFULLY: Thetermsand conditionsthat follow set forth alegal
agreement between you (either an individual or an entity), the end user, and SolidWorks Cor -
poration, a Delawar e cor poration with itsprincipal place of business at 150 Baker Avenue

Ext., Concord, Massachusetts 01742 (“SolidWorks”) relating to the computer software
known as SolidWorks® 98Plus and certain other related software modules, if applicable, for
which you have paid SolidWorks or SolidWorks’ distributor or reseller a license fee and cop-
ies of which are contained on the compact disk accompanying this Agreement (the “Soft-
ware”). The term “Software” includes and these terms and conditions also apply to, any
updates or upgrades to the Software which you may receive from time to time under a sub-
scription service or other support arrangement. You should carefully read these terms and
conditions BEFORE opening the case that contains the Software. Opening the case contain-
ing the Software will signify your agreement to be bound by these terms and conditions. If
you do not agree to these terms and conditions, promptly return the unopened case contain-
ing the Software and the accompanying items (including written materials) and your money
will be refunded. This is a license agreement and not a license for sale.
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1. GRANT OF LICENSE. SolidWorks grantsto you a nonexclusive license to

use the software and the user documentation (the “Documentation”)
accompanying the Software in accordance with this Agreement. If you have paid
the license fee for a single user license, this Agreement permits you to use one
copy of the Software on any single computer. If you have paid the license fees for
multiple licenses of the Software, then at any time you may have as many copies
of the Software in use as you have licenses. The Software is “in use” on a
computer when it is loaded into the temporary memory (i.e. RAM) of that
computer. If the potential number of users of the software exceeds the number of
licenses you have purchased, then you must have a reasonable mechanism or
process in place to assure that the number of computers on which the software is
running concurrently does not exceed the number of licenses purchased. At the
time of registration (see Section 9 below) you must inform us of the maximum
number of potential users of the licenses you purchase. We recommend you also
inform us of the names of all potential users so that we can notify them of
upcoming updates and other pertinent information. If the software is permanently
installed on the hard disk or other storage device of a computer (other than a
network server) and one person uses that computer more than 80% of the time it is
in use, then that person may also use the Software on a portable or home
computer. You will keep accurate and up-to-date records of the numbers and
locations of all copies of the Software and will supervise and control the use of the
Software in accordance with the terms of this Agreement.

2. OWNERSHIP OF THE SOFTWARE/RESTRICTIONS ON COPYING.
SolidWorks or its licensors own and will retain all copyright, trade secret and
other proprietary rights in and to the Software and the Documentation. You obtain
only such rights as are specifically provided in this Agreement. You may not make
any copies of all or any part of the Software or Documentation, except that you
may (i) make one copy of the Software solely for backup or archival purposes or
(ii) transfer the Software to a single hard disk, provided you keep the original
solely for backup or archival purposes, and (iii) if you are entitled to use the
Software on a home or portable computer as set forth in Article 1, you may make
one copy of the Software solely for such use. You may not remove from the
Software or Documentation any copyright or other proprietary rights notice or any
disclaimer, and you shall reproduce on all copies of the Software made in
accordance with this Agreement, all such notices and disclaimers.



3. OTHER RESTRICTIONS ON USE/PROPRIETARY INFORMATION

AND CONFIDENTIALITY. ThisAgreement is your proof of licenseto exercise

the rights granted herein and must be retained by you. You may not use any

portion of the Software separately from or independently of the Software and

other than for your normal business purposes. You may not sell, license,

sublicense, assign, lease or rent the Software or the license granted by this

Agreement without the prior written permission of SolidWorks. You may not

modify or make works derivative of the Software and you may not reverse

engineer, decompile, disassemble or otherwise attempt to discover the source code

of the Software, except in accordance with Article 10 below, if applicable. The
Software, the Documentation and all other materials and information supplied in
connection with the Software contain and consist of confidential trade secret
information of SolidWorks and its licensors (all of the foregoing being

collectively referred to in this Agreement as “Proprietary Information”). You will
not make Proprietary Information available in any form to any third party without
the prior written consent of SolidWorks. You will take at least the same
precautions to protect the confidentiality of the Proprietary Information as you
take to protect your own confidential information of like importance (and in any
case, not less than reasonable care), and you will disclose the Proprietary
Information only to those of your employees with a need to know. Proprietary
Information does not include information which is or hereafter, through no fault of
yours, becomes public knowledge.

4. SUBSCRIPTION SERVICE. If you subscribe to subscription service for the
copy of the Software you have licensed hereunder by paying the fee therefor, you
will be entitled to receive: 24 hour by 7 day/week on-line web access to “down-
load” priority updates to the Software; all major upgrades for the Software
released during the subscription period; and telephone support services from an
Authorized SolidWorks Reseller. The term of this service runs for one year from
the first day of the month following the date you ordered subscription service. It
shall automatically renew from year to year unless one party notifies the other
party in writing of its desire not to renew the term, at least 30 days prior to the end
of a term.
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5. TERM. Thelicense granted herein will continue until SolidWorks provides
written consent to assignment or transfer of the license or until the licenseis
terminated in accordance with this Article 5. SolidWorks may terminate the
license granted herein immediately upon written notice to you (i) for justified
cause, including without limitation if you breach any provision of Article 2 or 3 of
this Agreement, or (ii) if you breach any other clause of this Agreement and fail to
cure such breach within fifteen (15) days of natice thereof. Upon the termination
of the license for any such reason, you will promptly return to SolidWorks or
destroy all copies of the Software and Documentation covered by the license as
instructed by SolidWorks. The provisions of Articles 2, 3, 5, 7 and 11 of this
Agreement shall survive any termination of this Agreement.

6. RESPONSIBILITY FOR SELECTION AND USE OF SOFTWARE. You
are responsible for the supervision, management and control of the use of the
Software, and output of the Software, including, but not limited to: (1) selection of
the Software to achieve your intended results; (2) determining the appropriate
uses of the Software and the output of the Software in your business; (3)
establishing adequate independent procedures for testing the accuracy of the
Software and any output; and (4) establishing adequate backup to prevent the loss
of datain the event of a Software malfunction.

7. LIMITED WARRANTY, EXCEPTIONS & DISCLAIMERS

a. Limited Warranty. SolidWorks warrants that the Software will be free of

defects in materials and workmanship and will perform substantialy in

accordance with the Documentation for aperiod of ninety (90) days from the date

of receipt by you. SolidWorks also warrants that any servicesit provides from

time to time will be performed in aworkmanlike manner in accordance with

reasonable commercial practice. SolidWorks’ entire liability and your sole remedy
under this warranty shall be, at SolidWorks’ discretion either (a) to use reasonable
efforts to repair or replace the nonconforming media or Software or re-perform
the service or (b) to refund, or to cause its distributor or reseller to refund, the
price you paid for the Software upon return of the nonconforming Software and a
copy of your receipt or, the price you paid for the service, as appropriate. Any
replacement Software will be warranted for the remainder of the original warranty
period or thirty (30) days from the date of receipt by you, whichever is longer.



b. Exceptions. SolidWorks'’ limited warranty is void if breach of the warranty has
resulted from (i) accident, misuse or neglect of the Software; (ii) acts or omissions
by someone other than SolidWorks; (iii) combination of the Software with
products, material or software not provided by SolidWorks or not intended for
combination with the Software; or (iv) failure by you to incorporate and use all
updates to the Software available from SolidWorks. SolidWorks does not warrant
that the Software or service will meet your requirements or that the operation of
the Software will be uninterrupted or error free.

c. Limitations on Warranties. The expresswarranty set forth in thisArticle7
isthe only warranty given by SolidWorkswith respect to the Software and
Documentation furnished hereunder and any service supplied from timeto
time; SolidWorksand itslicensors, to the maximum extent per mitted by
applicable law, make no other warranties, express, implied or arising by
custom or trade usage, and specifically disclaim the war ranties of

mer chantability and fitness for a particular purpose (except during the
period of the express warranty stated above). In no event may you bring any
claim, action or proceeding arising out of the warranty set forth in this
Section 7 morethan one year after the date on which the breach of warranty
occurred.

d. Limitationson Liability. Except asrequired under local law, theliability of
SolidWorksand itslicensors, whether in contract, tort (including negligence)
or otherwise, arising out of or in connection with the Software or
Documentation furnished hereunder and any service supplied from timeto
time shall not exceed thelicense fee you paid for the Software or any fee you
paid for the service. In no event shall SolidWorksor itslicensorsbeliable for
special, indirect, incidental, punitive or consequential damages (including
without limitation damagesresulting from loss of use, loss of data, loss of
profitsor loss of business) arising out of or in connection with the use of or
inability to use the Software or Documentation furnished hereunder and any
service supplied from timeto time, even if SolidWorks or itslicensorsbeen
advised of the possibility of such damages.

8. U.S. GOVERNMENT RESTRICTED RIGHTS. The Software is
Commercial Computer Software, as defined in sub-paragraph (a)(1) of DFAR
252.227-7014, “Rights in Noncommercial Computer Software and
Noncommercial Computer Software Documentation.” Use, duplication or
disclosure by the Government is subject to restrictions as set forth in this
Agreement. Contractor/Manufacturer: SolidWorks Corporation, 150 Baker
Avenue Ext., Concord, Massachusetts 01742.
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Appendix C End-User License and Subscription Service Agreement for SolidWorks Software

C-6

9. SHUTDOWN FEATURE. You acknowledge and agree that the Software

contains an automatic shutdown feature (the “Shutdown Feature”) which if
activated will render the Software inoperable. The Shutdown Feature will
automatically activate thirty (30) days after the Software is installed unless an
access code which overrides the Shutdown Feature (the “Registration Code”) is
entered. To obtain your Registration Code you must register with SolidWorks,
either by returning the Registration Card included with the Software or providing
SolidWorks electronically the information requested in the installation process.
Upon receipt of the registration information, SolidWorks will issue you a
Registration Code.

10. EUROPEAN SOFTWARE DIRECTIVE. If the provisions of the Council of
European Communities Directive of May 14, 1991 on the Legal Protection of
Computer Programs as implemented in applicable national legislation (the
“Software Directive”) apply to your use of the Software, and you wish to obtain
the information necessary to achieve interoperability of an independently created
computer program with the Software as permitted under Article 6 of the Software
Directive (“Interoperability Information”), you must notify SolidWorks in

writing, specifying the nature of the Interoperability Information you need and the
purpose for which it will be used. If SolidWorks reasonably determines that you
are entitled to such Interoperability Information under the Software Directive,
SolidWorks shall, at its option, either (i) provide such Interoperability Information
to you, or (i) allow you to reverse engineer the Software, within the limits and for
the purposes prescribed by the Software Directive, solely to the extent
indispensable to obtain such Interoperability Information. If SolidWorks elects
clause (i), you will provide any information and assistance reasonably requested
by SolidWorks to enable SolidWorks to perform clause (i), and SolidWorks may
charge you a reasonable fee for making available the requested Interoperability
Information, unless such a fee is prohibited under the Software Directive.



11. GENERAL PROVISIONS. You acknowledge that the Software and the
Documentation may be subject to the export control laws of the United States or
the United Kingdom and agree not to export or re-export the Software or the
Documentation without the appropriate United States or foreign government
licenses and the written approval of SolidWorks and its licensors. The terms of
this Agreement shall be governed by and construed and enforced in accordance
with the substantive laws of The Commonwealth of Massachusetts, without
regard to the United Nations Convention on Contractsfor the International Sale of
Goods and will be deemed a contract under seal. If for any reason a court of
competent jurisdiction finds any provision of this Agreement, or a portion thereof,
to be unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Agreement shall remain in full force and
effect.

You further agreethat this Agreement isthe complete and exclusive
statement of your agreement with SolidWorksrelating to the Software and
subscription service and super sedes any other agreement, oral or written, or
any other communications between you and SolidWorksrelating to the
Softwar e and subscription service; provided, however, that this Agreement
shall not super sede the terms of any signed agreement between you and
SolidWorksrelating to the Software and subscription service.
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2D sketching 8-35
3 point arc 2-4,2-9
3D spline 3-8, 3-12

A
accelerator keys 1-33
accessing objects, APl B-14
accessing sketch tools 2-4
ACIS
export/import 13-13
options A-12
add relations 2-28, 2-29
add-in applications
debugging B-5
loading/unloading B-5
running B-5
adding
components, to assemblies 6-6
drawing sheets 8-4
features 2-40
geometric relations 2-27
mating relationship 6-18
parts, to assemblies 6-6
weld bead 12-5
advanced component selection 6-49

advanced lighting conditions 5-3, A-3
advanced show/hide components 6-50
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Index

advanced smoothing

with lofts 4-16

with sweeps 4-13
align

drawing views 8-31

edge 8-31

grid 2-18

horizontal 8-29

vertical 8-29
aligned section view 8-21
aligning

annotations 9-17

dimensions 9-8
alignment condition in mating 6-18
alternate section arrow display A-5
ambient light 5-31
anchor point for BOM 8-5, 9-30
angle mating 6-17
angular dimensions 2-23
angular unit of measure A-19
annotations

aligning 9-17

areahatch 9-35

assemblies 6-51

balloon callout 9-33

bill of materials 9-29

center mark 9-22

cosmetic thread 9-23

creating 9-17



Index

custom symbol 9-36
datum feature symbol 9-25
datum target symbol 9-26
displaying in parts 5-26
geometric tolerance 9-27
hole callout 9-22
import from model 9-16
note 9-18
options A-7
surface finish symbol 9-24
weld symbols 9-34

API
accessing objects B-14
add-in applications B-5
application compiling with C++ B-3
application compiling with Visual Basic B-6
COM vs. Dispatch implementation B-9
developer installation requirements B-3
documentation 1-36, B-1
getting started with C++ B-3
getting started with Visual Basic B-6
helpful hints B-10
installing with C++ B-3
installing with Visual Basic B-6
interface pointers B-11
macros as shortcuts B-10
Microsoft Developer Studio B-3
MSDEV requirements B-3
NULL Varient return values B-10
OLE automation interface B-8
OLE overview B-8
online documentation B-1
operating system requirements B-3
playing macros B-2
programmer’s guideB-8
recording macro®-2
return valuess-12
running Visual Basic application-7
SafeArraysB-12
sample project®-9

arc
3 point 2-9
centerpoint2-8
centerpoints, displaying-16
dimension true lengtf2-25
tangent2-4, 2-8

arcs, dimensioning betweet24

area hatchp-35

Index-2

arrange document icors16
arrange toolbar icon$-18
arrow optionsA-6
arrows, using to rotate view33
assemblies
adding components t6-6
adding palette part$0-13
annotationse-51
assembly feature®-16
backing up referenced file&9
bottom up desigré-2
colors 6-52
component namesé-11
component patters-8, 7-12
configurations6-35
creating 6-2
components within 7-6
configurations 6-35
customizing6-52
deleting components-8
deleting configurations-37
displaying mates with componenéss
dragging components inté-6
editing components-6
editing configurationss-37
envelopess-47
explode steps$-25
exploding 6-25
feature scope-16
FeatureManager design trées
file type 6-3
hierarchy 6-5
inserting components-6
interference detectios-29
joining parts in7-24
layout sketch7-14
lightweight component$-31
mategroupss-17
mating components-17
mating relationships-17
mold cavity 7-18
opening 6-44, 6-53
components within 7-7
named configuration 6-44
with new references 6-12
with simplified parts 6-45

overlapping partssee interference detection

overview 6-3
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part instances 6-4
paths of components 6-9
positioning components 6-15
preserve mates when replacing
components 6-14
rebuild when loading 6-44
referenced file locations 6-12
relationship codes 6-4
removing components 6-8
reordering items 7-13
replacing parts 6-10
resolved components 6-31
rollback 7-13
saving 6-9, 7-5
simplifying 6-30
suppressing components 6-31
time-dependent features 7-10
toolbar 6-4
top-down design 6-2, 7-1, 7-14
verifying part files 6-9
viewing
by dependencies 6-5
feature detail 6-5
hierarchy 6-5
assembly feature
creating 7-16
scope 7-16
assembly window 1-13
attenuation 5-33
auto hatching, assembly section views 8-25
auto relief, sheet metal 11-9
auto round 4-6
autoexplode 6-25
automatic mating relationships 6-21
automatic relations 2-28, A-17
automatic solve 2-5, 2-18
AutoRecover option 1-8
auxiliary view 8-14
axis 3-5
temporary 3-5

B
background image (TIFF) 5-34
backing up an assembly 6-9
balloon callout 9-33
base 4-1
extrude 4-3
from athickened surface 3-20
loft 4-15
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revolve 4-9
sweep 4-10
base part 5-13
baseline dimensions 9-6
beads, weld 12-2
bend allowance, sheet metal 11-7
bend table, sheet metal 11-8
bends 4-7
bill of materials 9-29
anchor point 8-5, 9-30
indented sub-assembly 9-29
show part configurations 9-31
use custom file properties 9-32
blanked surfaces 13-4
blind extrusion 4-3
borders, view 8-10
boss 4-1
extrude 4-3
from athickened surface 3-20
loft 4-15
revolve 4-9
sweep 4-10
box select, by dragging 1-25
break alignment 8-29, 8-31
break lines
horizontal 8-19
vertical 8-19
broken view 8-19

C
C++ B-3

compiling applications for APl B-3
calculator 1-32
cap ends 4-6
cap thickness 4-6
cascade windows 1-15
casting parts 7-18
cavity

scaling factor 7-19
center dimension text 9-9
center line loft 4-22
center mark 9-22
center of mass 5-29
centerline 2-4, 2-12
centerlinein section view 8-23
centerpoint arc 2-8
centerpoint ellipse 2-4, 2-9
chamfer 4-30
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changing
assembly configuration 6-37
feature color 5-3
check entity 5-23
check sketch for feature usage 2-21
circle 2-8
circles, dimensioning 2-24, 2-25
circular pattern 4-43
close al documents 1-16
close along loft direction 4-16
close sketch to model 2-20
coincident items, selecting 1-26
coincident mating 6-17
coincident relation 2-30
collinear relation 2-30
color
advanced properties 5-31
changing feature color 5-3
features A-3
of apart 5-31
of feature face 5-3
options A-3
part color in assemblies 6-52
shaded view A-3
view modes A-3
COM vs. Dispatch implementation, APl B-9
comments, in adesign table 5-21
common properties 3-7
complex assemblies 7-13
complexity of sketches 2-44
components
adding to assemblies 6-6
advanced selection 6-49
advanced show/hide 6-50
creating within assemblies 7-6
deleting from an assembly 6-8
derive component part 5-13, 7-20
detecting interference between 6-29
dragging into assemblies 6-6
editing within assemblies 7-6
fixing 6-15
floating 6-15
inserting into assemblies 6-6
lightweight 6-31
moving in assemblies 6-15
multiple part configurations 6-46
names in FeatureManager design tree 6-11
opening within assemblies 7-7

Index-4

pattern in assembly 6-8, 7-12
positioning in assemblies 6-15
replacing in assemblies 6-10
resolved 6-31
rotating in assemblies 6-16
suppressed 6-31
updating names 7-3
composite geometric tolerance frame 9-27
computation, automatic solving 2-5, 2-18
concentric
mating 6-17
relation 2-30
configurations
assemblies 6-35
creating
inapart 5-15
in an assembly 6-35
deleting
inapart 5-17
in an assembly 6-37
editing
inapart 5-16
in an assembly 6-37
of partsin an assembly 6-46
opening apart 5-17
properties 6-35
using adesign table 5-18, 6-38
viewing
inapart 5-16
configuring assemblies 6-35
constant radiusfillet 4-25
congtrain all 2-6, 2-34
constraining sketch, See add relations
construction geometry 2-4, 3-5, 3-7, 8-36
axes 3-5
centerline 2-4
converting sketched lines, arcs and
splines 3-7
planes 3-2
point 2-4
projected curve 3-8
construction lines 2-4
construction planes, setting up 3-2
control keys, See accelerator keys
conversion wizard 1-5
convert entities 2-5, 2-14
silhouettes 2-27
converting sketch entities to construction
geometry 3-7
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converting to SolidWorks 98Plus 1-5
coordinate system, creating 3-6
copy and paste entire sketch 2-40
copy feature 1-22,5-4
copy optionswizard 1-8
coradial relation 2-30
cosmetic thread 9-23
creating
assemblies 6-2
assembly configurations 6-35
assembly features 7-16
cavities 7-18
components within assemblies 7-6
drawings 8-3
exploded view of assembly 6-25
extrusions 4-7
mating relationship 6-18
molds 7-18
new sketch 2-2
part configurations 5-15
parts within assemblies 7-6
crosshatch
automatic, assembly section views 8-25
facesand areas 9-35
in section view 8-22
options A-4
cursor
edge selection 1-25
face selection 1-25
inferencing 2-38
curvature 5-34
options A-22
curves 3-8
from afile 3-14
helix 3-10
IGES options 13-7
projected 3-8, 3-9
silhouette split line 3-12
splitline 3-11
custom file properties 5-25
from model in adrawing view 8-4
in bill of materials 9-32
in drawing templates 8-6
custom symbol 9-36
customize
keyboard shortcut keys 1-18
sketch grid 2-37
SolidWorks 1-7
toolbars 1-17
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customizing
assemblies 6-52
drawing template 8-5
grid A-19
headers and footers 1-35
cut
by thickening a surface 3-22
end conditions 4-3-4-5
extrude 4-3
flip side 4-4
loft 4-15
revolve 4-9
sweep 4-10
thin feature 4-8
with surface 3-21
cut and paste
drawing views 8-29
sketch entities 2-39

D
dangling
dimension or relation 1-21, 2-36
sketch geometry 2-35
dangling relations
reattaching 2-33
datum feature symbol 9-25
datum tag, See datum feature symbol
datum target symbol 9-26
decimal separator A-6
definition, edit 5-2
deformed surface
creating 4-39
editing 4-41
shape 4-39
delete pattern instance 4-49
deleting
assembly components 6-8
assembly configuration 6-37
design table 5-19
mating relationship 6-24
part configurations 5-17
density options A-21
dependencies
finding 6-9
dependency editing 5-10
derive component part 7-20
derived part
base part 5-13
from assembly component 5-13

Index-5



Index

from palette part 10-14
mirror part 5-13
derived sketch 2-42
design methodologies for assemblies 6-2
design table 5-18, 6-38
deleting 5-19, 6-39
editing 5-19, 6-39
specifying parameters 5-19, 6-39
detail view 8-17
modifying 8-17
detailing
options 9-2, A-4
overview 8-1
diffuse light 5-33
dimensions
access control 5-5,10-14
adding 2-22
align collinear 9-9
align ordinate 9-7
align paralel 9-8
angular 2-23
baseline 9-6
between arcs and circles 2-24
center text 9-9
changing 2-22, 2-24
circular features 2-25
copy 9-7
dangling 2-33
decimal separator A-6
display options A-4
drive with equations 2-23
driven and driving states A-17
font A-6
group 9-8
hide/show 9-14
import from model 9-4
inadesign table 5-20
jog ordinate 9-7
modify 1-32, 2-24
modify text 9-13
modify value 9-11
move 9-7
options A-6
ordinate 9-6
overdefining A-17
overrideon drag 2-18
paralel (in drawing) 9-5
point-to-point 2-23

Index-6

preview during creation 2-22

properties 2-24, 2-26, 9-11

reference 9-5

spin box 1-32,2-24

standards A-4

to asilhouette 2-27

tolerance 9-14

true length of arc 2-25

visibility 9-14

witness line control 2-26, 9-12
directional light 5-31

Dispatch vs. COM implementation, APl B-9

display
annotations in parts 5-26
arc centerpoints A-16
axis 3-5
curvature 5-34
planes 3-4
quality A-21
reference geometry 3-22
section view of model 5-27
status bar 1-32
temporary axes 3-5
toolbars 1-17
display quality options A-21
display/delete relations 2-32
dissolving alibrary feature 10-5
distance mating 6-17
dock toolbars 1-18
document
icon 1-16
open from another format 13-2
save with new format 13-2
windows 1-15
document controls A-17
dome 4-38
draft 3-11, 4-7, 4-8, 4-31
creating angles 4-31
neutral plane 4-31
parting line 4-32
step draft 4-33
while extruding 4-5
dragging
from Internet Explorer 1-12
parts into assemblies 6-6
selecting items 1-25
with feature handles 5-4
dragging and dropping features 1-22
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drawing
balloon callout 9-33
bill of materials 9-29
break lines 8-19
cosmetic threads 9-23
creating 8-3
datum feature symbol 9-25
datum target symbol 9-26
dimensions, moving 9-7
displaying model dimensions 9-4, 9-16
displaying reference geometry 9-15
geometric tolerance symbols 9-27
hole callout 9-22
import model dimensions 9-4
options A-8
overview 8-1
printing 8-33
selected view 8-9
sheet metal part 11-17
surface finish symbol 9-24
tangent edge display 8-32
updating 8-28
weld symbols 9-34
window 1-14, 8-8

drawing sheet
multiple 8-4
properties 8-3

drawing template
customizing 8-5
edit 8-5
save 8-6

drawing view
activating 8-9
align edge 8-31
aligned section 8-21
aligning 8-31
auxiliary 8-14
broken 8-19
cut, copy, and paste 8-29
detail 8-17
display options A-8
dynamic activation A-9
empty 8-35
hide/show 8-33
moving 8-29
named 8-15
projection 8-13
properties 8-27
relativeto model 8-16
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section 8-20
standard 3 view 8-11
visibility 8-33
driven dimension 2-36
DXF/DWG
export/import 13-18
options A-12
dynamic drawing view activation 8-9
dynamic highlighting 1-24

E
edges options A-10
edit
assembly configuration 6-37
components within assemblies 7-6
definition 5-2
design table 5-19, 6-39
drawing template 8-5
exploded view 6-27
externally referenced part 5-14
hole 4-34
joined part 7-25
mating relationship 6-19
part configurations 5-16
referenced file locations 6-12
sketch 2-41, 5-2
sketch plane 2-41
sub-assembly in context 7-8
weld 12-9
ellipse 2-4,2-9
centerpoint 2-4
embedding an OLE object 14-2
empty drawing view 8-35
enable silhouettes 2-27
end condition dialog box 4-3, 4-3—4-5
end types 4-3
entity check 5-23
envelope
selection criteria 6-48
show/hide 6-48
equal relation 2-30
equations 2-23, 5-6
errorsin solving mates 6-24
Excel file, savingaBOM 9-31
exit
sketch 2-41, 3-4
exploded view
autoexplode 6-25
collapsing 6-27
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creating 6-25
editing 6-27
step editing tools 6-25
exploding an assembly 6-25
export
ACISfiles 13-14
DXF/DWG files 13-18
IGESfiles 13-6
options 13-3
Parasolid files 13-11
settings 13-3
STEPfiles 13-12
STL files 13-17
TIFFfiles 13-24
VDAFSfiles 13-15
VRML files 13-22
export options A-11
extend sketch element 2-17
external references 1-20, 7-2
derived parts 5-13, 5-14
editing referenced document 5-14
folder list 7-4
load referenced documents 7-2
options 7-2, A-14
search order A-14
searching for 7-3
extrude 4-2
base 4-3
boss 4-3
cut 4-3
end conditions 4-3-4-5
solid feature 4-7
surface 3-15
thin feature 4-7
extruded text
changing location 2-13
editing 2-13
onapart 2-12

F
faceblend fillet 4-27
family of parts 5-18, 6-38
feature 4-1
assembly feature 7-16
chamfer 4-30
changing the color 5-3
circular pattern 4-43
copy 1-22

Index-8

copying 1-22, 5-4
created from a surface 3-20
creating within assembly 7-16
dome 4-38
draft 4-31
drag and drop 1-22
edit definition 5-2
edit sketch 5-2
extrude 4-2, 4-7
face properties 5-3
feature palette 10-6
fillet 4-25
handles 5-4
hole 4-34
legal sketch contours 2-21
library feature 10-2
linear pattern 4-42
loft 4-15
mirror 4-45
move 1-22
moving 5-4
naming 1-19
pattern
circular 4-43
geometry 4-47
linear 4-42
mirror 4-45
mirror all 4-46
mirror pattern 4-45
pattern of patterns 4-46
properties 5-2
renaming 1-19
reordering 1-22
revolve 4-9
rib 4-37
scope 7-16
shape 4-39
shell 4-36
suppressing 5-10
sweep 4-10
thin 4-6, 4-7
time-dependent 7-10
unsuppressing 5-10

feature palette

adding afeatureto apart 10-11

adding a part to an assembly 10-13
applying a sheet metal forming tool 10-13
creating a derived part 10-14

creating items 10-9

SolidWorks 98Plus User’s Guide



displaying 10-7
editing items 10-10
navigating 10-7
organizing palette items 10-8
reguirements for palette features 10-6
search paths A-14
feature recognition,FeatureWorks 13-26
feature-based mating 6-22
FeatureManager design tree 1-19, 1-22, 1-26
arrow key navigation 1-21, A-16
component names 6-11
conventions 1-20
display by dependencies 6-5
display by features 6-5
displaying mates with components 6-5
external references 1-20
go to feature (in tree) 1-19, 1-23
in assemblies 6-3
options 1-21
symbols 1-20
text search 1-19
FeatureWorks 13-25
automatic feature recognition 13-27
interactive feature recognition 13-27
file
conversion to SolidWorks 98Plus format 1-5
custom properties 5-25
derive component part 5-13
open from another format 13-2
save with new format 13-2
fillet 4-25
constant radius 4-25
faceblend 4-27
in asketch 2-5,2-15
overflow type 4-29
variableradius 4-26
fillet/round 4-25
find dependencies 6-9
first angle projection 8-4
fix relation 2-30
fixing components 6-15
flip sideto cut 4-4
floating components 6-15
folderslist A-14
follow path 4-11
font, dimensions A-6
footers and headers, customizing 1-35
force rebuild 1-33
form feature 11-22
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format, linesin drawings 8-32
forming tools
applying 11-22
applying from feature palette 10-13
creating 11-19
editing 11-19
Feature Palette 11-22
indicating opening 11-20
minimum radius of curvature 11-20
positioning sketch 11-21
samples 11-19
stopping surface 11-19
fully defined sketch 2-35
functions in equations 5-7

G
general options A-15
geometric relations 2-28
adding 2-28, 2-29
automatic creation 2-28
display/delete 2-32
removing 2-32
geometric tolerance, symbols 9-27
geometry-based mates 6-21
go to feature (in tree) 1-19
grid
align 2-18
options A-19
snap 2-37, A-19
guide curves
usedin aloft 4-19, 4-20
used in asweep 4-11

H
handles, feature 5-4
headers and footers, customizing 1-35
helix 3-10
help, online 1-8
helpful hints, APl programming B-10
hems, sheet metal 11-14
hidden in gray (HLG) 1-28
hidden items, selecting 1-26
hidden linesremoved (HLR) 1-28
hide
axes 3-5
component 6-30
drawing view 8-33
feature 1-23
planes 3-4
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status bar 1-32

toolbars 1-17
highlighting 1-24
hole

feature 4-34

simple 4-3,4-34

wizard 4-3,4-34, 4-35
hole callout 9-22
hollowing a part, See shelling a part
horizonta

relation 2-30
horizontal break lines 8-19
hyperlink in anote 9-20

|
iconize documents 1-16
IGES
3D curves 13-7
cut with surface 3-21
cut with thickened surface 3-22
entity types 13-5, 13-6
exporting afile 13-6
importing asurface 13-10
importing files 13-8
options 13-6, A-11
parametric splines 13-7
thicken surface 3-20
trimmed surfaces 13-6
import
ACISfiles 13-14
DXF/DWG files 13-19
IGESfiles 13-8
model items (annotations) 9-16
model items (dimensions) 9-4
options 13-4, A-20
Parasolid files 13-12
reference geometry 9-15
sketch, constrain all 2-6,2-34
STEP files 13-13
surface from IGES file 13-10
TIFFfiles 13-24
VRML files 13-22
increment value, spin box A-19
infer from model A-16
inferencing
cursors 2-38
lines 2-38
to the assembly origin 6-8

Index-10

inserting
base part 5-13
components, into assemblies 6-6
mirror part 5-13
object 14-2
parts, into assemblies 6-6
installation
MCD (Mini-Client Driver) enable 1-3
Microsoft Developer Studio B-3
procedure 1-2
required information 1-2
requirements 1-2
SolidWorks with API qualifier B-3
interface pointers, C++ B-11
interference detection, in assemblies 6-29
internal dimensions 10-14
intersection
relation 2-30
invalid geometry 2-35
invalid solution found 2-35

J
joining parts 7-24

K
keep normal constant 4-11
keyboard shortcuts 1-33
customizing keys 1-18
K-Factor, sheet metal 11-7
knit surfaces 3-18
seed face option 3-19
thicken 3-19

L
language options A-18
layers, IGES. See levels, IGES
layout sketch in assembly 7-14
length unit of measure A-19
levels, IGES 13-9
library features

adding color 10-5

adding to part 10-3

creating 10-2

dissolving 10-5

editing 10-4
lighting 5-31

ambient 5-31

attenuation 5-33
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diffuse 5-33
directional 5-31
intensity and direction 5-31
specular 5-33
spot light 5-31, 5-32, 5-33
spot position and direction 5-33
lighting conditions, advanced 5-3, A-3
lightweight
advantages 6-31
components in assemblies 6-31
line 2-4, 2-7
and point plane 3-3
weight setup 1-34
line font
in detail view border 8-18
options A-20
linear pattern 4-42
link to property 8-5, 8-7,9-19
linking an OLE object 14-2
load referenced documents 5-14
lock sheet focus 8-9
lock view focus 8-9
loft
advanced smoothing 4-16, 4-19, 4-20
base 4-15
boss 4-15
center line 4-22
close aong loft direction 4-16
cut 4-15
maintain tangency 4-16
profiles
non-planar 4-17
planar 4-15
simple 4-15
surface 3-16
tangency options 4-23
with guide curve 4-19, 4-20
with split line 4-18
loops, selecting 1-25

M

macros
API code shortcut B-10
playing B-2
recording B-2

mailing
assembly documents 6-53
drawing documents 8-34
part documents 5-35
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maintain tangency
with lofts 4-16
with sweeps 4-13
mass properties 5-29
mate reference 6-23
material properties options A-21
mathematical functions 5-7
mathematical relations 2-23
mating
adding 6-18
alignment conditions 6-18
angle 6-17
automatic 6-21
coincident 6-17
componentsin assemblies 6-17
concentric 6-17
creating 6-18
deleting 6-24
displaying mates with components 6-5
distance 6-17
editing relationships 6-19
errors 6-24
feature-based 6-22
generate entity names 6-14
geometry-based 6-21
mate reference 6-23
mategroups 6-17
modifying 6-19
offset 6-17
paralel 6-17
partsin assemblies 6-17
pattern-based 6-23
perpendicular 6-17
preserve mates when replacing
components 6-14
relationships 6-17
dignment 6-17
assembly constraints 6-17
distance 6-20
offset 6-20
orientation 6-20
smart 6-21
tangent 6-17
types 6-17
measure 5-8
changing units 5-9
options 5-9
measuring in assemblies 6-16
merge points relation 2-31
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Microsoft Developer Studio B-3 N
mid-plane extrusion 4-4 named view in adrawing 8-15
midpoint named view orientation 1-30
relation 2-30 named views
midpoint selection 1-25 exploded view 6-27
minimum radius of curvature 11-20 naming features 1-19
mirror 2-5, 2-14 neutral plane draft 4-31
al 4-46 new
derive mirrored part 5-13 drawing document 8-3
feature 4-45 window 1-31
part around a planar face 4-46 no solution found 2-35
pattern 4-45 not solved 2-35
sketch elements 2-5, 2-14 note
model hyperlink 9-20
cosmetic threads 9-23 link to document properties 9-19
modify sketch 2-19 multiple leaders 9-21
modify text of dimensions 9-13 options A-5
modify value of dimensions 9-11 parametric 9-18
Modifying 6-19
modifying o)
mating relationships 6-19 objects
mold cavity 7-18 embedding 14-2
molds 7-18 inserting 14-2
complex parting line 7-21 linking 14-2
core and cavity 7-22 OLE 141
creating 7-18 offset
parting plane 7-20 from surface extrusion 4-4
scaling factor 7-18 mating relationships 6-20
move plane 3-2
sketch 2-19 surface 3-17
sketch entities 2-39 offset entities 2-5, 2-16
move view (pan) 1-28 silhouettes 2-27
move/size feature tool 5-4 OLE automation interface B-1, B-8
moving OLE object
components in assemblies 6-15 copy/paste 14-6
dimensions 9-7 display asicon 14-4
drawing views 8-29 display contents 14-5, 14-6
feature 1-22 drag and drop 14-5
toolbars 1-18 drawing sheet selection 14-5
with feature handles 5-4 embedding 14-2
MSDEV inserting 14-4, 14-6
for APl B-3 linking 14-2
multiple drawing sheets 8-4 on surface plane 3-3
multiple items, selecting 1-25 online help 1-8
multiple views 1-31 open document from another format 13-2
multi-threaded retrieval 1-11 opening

assemblies 6-44, 6-53
DXF/DWG files 13-19
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part configuration 5-17
parts within assemblies 7-7
sketch on aplane 3-2
SolidWorks documents 1-10
Quick View mode 1-11
opening SolidWorks documents
multi-threaded retrieval 1-11
view-only 1-10
options
AutoRecover 1-8
color A-3
copy registry information 1-8
crosshatch A-4
detailing 9-2, A-4
document controls A-17
drawings A-8
edges A-10
export 13-3, A-11
ACIS 13-13
DXF/DWG 13-18
IGES 13-6
Parasolid 13-11
STL 13-16
TIFF 13-23
external references 7-2, A-14

FeatureManager design tree A-16

FeatureWorks 13-26
general A-15
FeatureM anager design tree 1-21

grid A-19

grid/units 2-37

import 13-4, A-20

language A-18

linefont A-20

material properties A-21

measurement 5-9

model A-15

performance A-21

reference geometry A-23

sketch A-16

view A-17

virtual sharp 2-12
ordinate dimensions 9-6
orientation, view 1-30
orientation/twist control 4-11, 4-12
origin

inference in assembly 6-8

sketch 2-37
over defined sketch 2-35
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over defining

dimension or relation 2-36, A-17
overflow types, fillet feature 4-29
overlapping partsin assemblies 6-29
override dimensions on drag 2-18, A-17

P
page
orientation 1-34
setup 1-34
palette, feature 10-6
pan 1-28
paper margins, setup 1-34
parabola 2-10
parallel
mating relationship 6-17
relation 2-30
parallel dimensions, align 9-8
parametric note text 9-18
Parasolid
export/import 13-11
options A-12
parent/child relationships 5-3
parentheses, show on reference dimensions 9-3
part number, in adesign table 5-21
partial section view 8-24
parting line 3-11
parting line draft 4-32
parting plane, in molds 7-20
parts
adding features from feature palette 10-11
adding to assemblies 6-6
color 5-31
configurations 5-15
configurations in an assembly 6-46
creating configurations 5-15
creating within assemblies 7-6
deleting a configuration 5-17
derive component part 5-13, 7-20
derive mirrored part 5-13
derived from feature palette 10-14
displaying annotations 5-26
dragging into assemblies 6-6
editing configurations 5-16
editing within assemblies 7-6
fixing 6-15
floating 6-15
insert base part 5-13
inserting into assemblies 6-6
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joining 7-24
lightweight 6-31
list, See bill of materials
mating in assemblies 6-17
opening a configuration 5-17
opening within assemblies 7-7
overlapping in assembly 6-29
positioning in assemblies 6-15
replacing in assemblies 6-10
resolved 6-31
suppressing a feature 5-10
suppressing in assemblies 6-31
verifying in assembly 6-9
viewing configurations 5-16
paths, of assembly components 6-9
pattern
circular 4-43
component pattern in assembly 6-8, 7-12
delete pattern instance 4-49
geometry 4-47
linear 4-42
mirror al 4-46
mirror feature 4-45
mirror pattern 4-45
of patterns 4-46
vary sketch 4-48
pattern-based mates 6-23
performance options A-21
perpendicular
curve at point plane 3-3
mating 6-17
relation 2-30
perspective view 1-28
PhotoWorks 1-36
picture, TIFF image 5-34
pierce relation 2-31
pitch of helix 3-10
planar surfaces, bounded 3-15
plane and point plane 3-3
planes
at angle 3-2
construction 3-2
default names A-23
display 3-4
naming 3-4
parting, in molds 7-20
preferences 3-4
renaming 3-4

Index-14

setting up 3-2

types 3-2

visibility 3-4
plotter setup 1-34
point

reference 2-4, 2-12

virtual intersection 2-12
point-to-point dimensions 2-23
positioning

components in assemblies 6-15

partsin assemblies 6-15
positioning sketch 11-21
preparation for printing 1-34
preview of dimensions 2-22
principal axes 5-29
printer setup 1-34
printing drawings 8-33
printing preparation 1-34
program window 1-13
programmer’s guide, APB-8
projected curves-8

from orthogonal sketche3-9

project sketch on moded-8
projection view8-13
projection, first or third angl&-4
properties

assembly configurations-35

common 3-7

custom5-25

dimension2-26, 9-11

drawing view 8-27

face 5-3

feature5-2

mass5-29

section5-30

section line8-23

toleranceA-6

R
radiate surfaces-18
used to cut a mold-21
radius of curvatures-34
rapid prototyping (STL) filesA-21
reattaching dangling dimensiors33
rebuild 1-33
with verification 5-24
rebuild icon 1-22
recognizing features,FeatureWork326
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rectangle 2-4, 2-7
reference dimensions 9-5

show parentheses 9-3
reference geometry

curves 3-8

display 3-22

indrawings 9-15

options A-23

surfaces 3-14
reference, external 5-13, 7-2
reference, mate 6-23
referenced configuration 6-46
referenced file locations in assemblies 6-12
references, finding 7-3
regenerate model 1-33
regenerate symbol 1-22
registry copy tool 1-8
relations

automatic 2-28

coincident 2-30

collinear 2-30

concentric 2-30

coradial 2-30

display/delete 2-32

equal 2-6,2-30, 2-34

fix 2-30

geometric 2-28

horizontal 2-30

intersection 2-30

mathematical 2-23

merge points 2-31

midpoint 2-30

paralel 2-30

perpendicular 2-30

pierce 2-31

symmetric 2-30

tangent 2-30

vertical 2-30
relationship codes, in assemblies 6-4
relationships, parent/child 5-3
relative to model view 8-16
reload component 6-11
removing assembly components 6-8
renaming features 1-19
reordering assembly items 7-13
reordering features 1-22
replace assembly component 6-10

edit component properties 6-11

open with new references 6-12
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preserve mates 6-14

reload/replace 6-11

save with new references 6-13
requirements for installation 1-2
resizing afeature 5-4
resolved components in assemblies 6-31
retrieval, multi-threaded 1-11
return values, C++ B-12
reusing parts, in assemblies 6-4
revert to earlier state 5-12
revolve

base 4-9

boss 4-9

cut 4-9

feature 4-9

surface 3-16

thin feature 4-9
rib 4-37

with draft angles 4-37
right-mouse menu 1-23, 2-39
roll forward 5-12
rollback 5-12

in assemblies 7-13
rotate

component in assembly 6-16

feature 5-4

sketch 2-19

view 1-28
round model edge 4-25

S
SafeArrays, C++ B-12
sample projects, APl B-9
SAT files. See ACIS
satisfied dimension 2-36
save
assemblies 6-9
assembly with in-context features 7-5
assembly with new references 6-13
document in anew format 13-2
snapshots 1-32
template 8-6
scale sketch 2-20
scaling factor, for mold cavity 7-18
scan equal 2-6, 2-34
scope of assembly feature 7-16
scope of assembly section view 8-25
section arrow display, aternate A-5
section line properties 8-23
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section properties 5-30 sheet metal
section view adding features 11-12
aligned, in drawing 8-21 applying forming tools 10-13
auto hatching 8-25 auto relief 11-9
centerline display 8-23 bend allowance 11-7
crosshatch 8-22 bend table 11-8
indrawing 8-20 bend types 11-3
modifying 8-22 creating cylindrical part or part with
of apart 5-27 cylindrical faces 11-13
of an assembly 8-25 creating part from flat model 11-15
scope 8-25 creating part with round bends 11-13
seed surface 3-19 creating part with sharp bends 11-10
select other 1-26 designing parts 11-2
select tool 2-3 drawings 11-17
selected view 8-9 editing bends 11-16
selecting items 1-24-1-26 features in FeatureManager design tree 11-4
advanced component selection 6-49 flat bends 11-3
coincident 1-26 flat pattern 11-17
consecutiveitemsin list 1-26 forming tools 11-19
hidden 1-26 hems 11-14
loops 1-25 K-Factor 11-7
midpoint 1-25 link to thickness 11-10
multiple 1-25, 1-26 overview 11-1
selection criteria 6-49 recommended design approach 11-3
selection filter 1-24 round bends 11-3
toolbar 1-24 sharp bends 11-3
sending sheet setup, drawing 8-3
assembly documents 6-53 sheet, drawing 8-3
drawing documents 8-34 shell feature 4-36
part documents 5-35 multi thickness faces 4-36
service packs 1-5 shelling apart 4-36
setting up construction planes 3-2 shortcuts, keyboard 1-33
shaded view 1-28 show
adjust light source 5-31 assembly hierarchy 6-5
shape axes 3-5
bend 4-41 component 6-30
boundary tangents 4-39 feature 1-23
constraining 4-40 planes 3-4
creating 4-39 show drawing view 8-33
curveinfluence 4-40 show parentheses 9-3
deflating 4-40 show/hide components, advanced 6-50
deformed surface 4-39 significant digits 13-4
editing 4-41 silhouette
inflating 4-40 dimensioning to 2-27
resolution 4-41 edges 2-27
stretch 4-41 enable 2-27

simple hole 4-34
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simplified

assemblies 6-45

parts, opening in assembly 6-45
simplified thread, See cosmetic thread
simplify spline 2-11
simplifying complex assemblies 6-30
sketch

2D 8-35

check for feature usage 2-21

complexity of 2-44

copy and paste 2-40

cut and paste entities 2-39

derived 2-42

edit 2-41,5-2

edit plane 2-41

entity tools 2-7

exit 2-41, 3-4

fillet 2-15

for assembly layout 7-14

grid 2-37, A-19

inferencing cursors 2-38

inferencing lines 2-38

legal contour types 2-21

mode 2-36

modify 2-19

on apart 2-40

on aplane 3-2

options A-16

plane, translucent 2-40

relations 2-28

scale 2-20

starting 2-2, 2-43

symmetric 2-5, 2-14

tools, accessing 2-4

underive 2-42

window 2-2, 2-36
sketch entity

arcs 2-8

centerline 2-12

centerpoint ellipse 2-9

circle 2-8

elipse 2-9

line 2-7

parabola 2-10

point 2-12

rectangle 2-7

spline 2-10
sketched curve, from model edge 2-5, 2-14
dant witnesslines 9-10
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smart mates 6-21
snap behavior A-19
solid feature 4-7
SolidWorks
installation 1-2
terminology 1-13-1-14
web site 1-5
windows 1-13-1-15
specular light 5-33
spin box
calculator 1-32
dimensions 1-32, 2-24
increment value 1-32, 2-24, A-19
spline 2-10
points 2-11
reshape 2-11
simplify 2-11
split line
loft 4-18
planar 3-11
silhouette 3-12
split windows 1-31
spot light 5-31, 5-32, 5-33
properties 5-33
spreadsheet 5-18, 6-38
standard 3 view 8-11
standard view toolbar 1-29
starting a sketch 2-2, 2-43
status bar 1-32, 2-36
display or hide 1-32
STEP
export/import 13-12
step draft 4-33
Stereolithography
files, how to create 13-16
Stereolithography (STL) output A-13, A-21
STL
export 13-16
options A-13
sub-assembly 6-3
editing in context 7-8
suppressing
all components 6-45
componentsin assemblies 6-31
feature 5-10
featuresin adesign table 5-20
new featuresin part configurations 5-15
surface, radiate 3-18
surface errors 13-4
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surface finish symbol 9-24
surface flaws 13-4
surfaces 3-14
creating 3-15
cut by thickening surface 3-22
cut with surface 3-21
extrude 3-15
IGESfile 13-8, 13-10
knit 3-18
loft 3-16
loft to fill volume 3-20
offset 3-17
planar, with aboundary 3-15
revolve 3-16
sweep 3-17
thicken 3-19
thickening 3-20
using to create features 3-20
sweep
advanced smoothing 4-13
base 4-10
boss 4-10
cut 4-10
feature 4-10
follow path 4-11
keep normal constant 4-11
maintain tangency 4-13
orientation/twist control 4-12
path 4-10
propagate along tangent edges 4-11
section 4-10
show intermediate profiles 4-13
surface 3-17
with guide curves 4-11
symbols
custom 9-36
datum feature symbol 9-25
datum target symbol 9-26
geometric tolerance 9-27
surface finish 9-24
weld 9-34
symmetric relation 2-30
symmetrical part 2-5, 2-14, 4-46
system requirements 1-2
system separator A-6
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T
table, design 5-18, 6-38
tangent mating relationship 6-17
tangent arc 2-4, 2-8
tangent edgesin drawings 8-32
tangent relation 2-30
template, drawing 8-5
temporary axes 3-5
terms, used in SolidWorks 1-13
text on part 2-12
text search of FeatureManager design tree 1-19
thicken knit surfaces 3-19
thickening a surface 3-20, 3-22
thin feature 4-6, 4-7, 4-8
third angle projection 8-4
thread, cosmetic 9-23
three point arc 2-4
three point plane 3-2
through all extrusion 4-3
thumbnail graphics 1-11, A-18
TIFF

export/import 13-23

options A-12
TIFF image as background 5-34
tilewindows 1-15
time-dependent feature 7-10
tips, time savers 1-32
tolerance

control frame 9-27

of dimensions 9-14

values A-6
toolbars 1-17

assembly 6-4

customizing 1-18

display or hide 1-17

icon size 1-18

move 1-18

sketch 2-3

sketch entity tools 2-7

sketch relations 2-6

sketch tools 2-4

standard view 1-29

view 1-27
tooltips 1-32
top-down design 6-2, 7-1
trailing zeros display A-5
tranglate sketch 2-19
translucent sketch plane 2-40
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transparency quality A-22
trim sketch element 2-16

U

under defined sketch 2-35
underive sketch 2-42

undo view orientation 1-30
units of measure, default A-19
unsuppressing a feature 5-10
up to next extrusion 4-3, 4-4
up to surface extrusion 4-3

up to vertex extrusion 4-4
updates, SolidWorks service packs 1-5
updating drawings 8-28

user dimensions 10-14
user-defined symbols 9-36

\%
variableradiusfillet 4-26
vary sketch 4-48
VDAFS
export/import 13-15
verification on rebuild 5-24
verifying, partsfilesin assembly 6-9
vertical relation 2-30
vertical break lines 8-19
view
align edge 8-31
aligned section 8-21
auxiliary 8-14
boundaries 8-10
broken 8-19
detail 8-17
display named view 1-30
display picture (TIFF) 5-34
drawing, hide/show 8-33
dynamic drawing view activation 8-9
empty 8-35
hidden linesin gray 1-28
hidden linesremoved 1-28
move (pan) 1-28
multiple windows 1-31
named 8-15
options A-17
orientation 1-30
partial section 8-24
perspective 1-28
planes 3-4
projection 8-13
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relativeto model 8-16

rotate 1-28

section 8-20

section of model 5-27

selected 8-9

shaded 1-28

standard 3 view 8-11

toolbar 1-27

update 8-28

wireframe 1-28

zoom in/out 1-27

zoom to area 1-27

zoom to fit 1-27

zoom to selection 1-27
viewing

assembly by dependencies 6-5

assembly by features 6-5

assembly hierarchy 6-5

exploded view 6-27

part configurations 5-16

unopened parts, assemblies, and

drawings 1-11

view-only mode 1-10
virtual intersection point 2-12
virtual sharp 2-12, A-6
visibility of assembly components 6-30
Visual Basic

compiling applications B-6

running applications B-7
VRML

export/import 13-22

options A-12

W
weld
annotations 12-6
component selection tips 12-6
symbols 9-34
types
ANSI 12-3
1SO 12-2
welding 12-1
bead radius 12-4
calculating radius 12-4
editing aweld 12-9
procedure for adding aweld 12-5
sguare butt 12-8
top surface delta 12-4
v-butt 12-7
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What's Wrong? functionalityl-21
windows
arrange iconsl-16
cascadel-15
close all 1-16
management-15
SolidWorks document-15
tile horizontally 1-15
tile vertically 1-15
Windows95 zoomingA-22
wireframe 1-28
with surface cut3-21
witness lines
change attachment point10
control 2-26, 9-12
slant 9-10
World Wide Web1-5

Z
zoom
infout 1-27, 1-33
to areal1-27
to fit 1-27
to selection1-27
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