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1

SolidWorks Fundamentals

What is SolidWor ks 987

SolidWorks® 98 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.

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

Installing the SolidWorks 98 software
SolidWorks terms and document windows
FeatureManager™ design tree

Finding out what iswrong

Right-mouse menus

Selecting items

Time saving tips

Preparation for printing

Rendering models with PhotoWorks

O 0O 0O O O 0O 0O 0O 0 O

Using the SolidWorks API development environment
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Chapter 1 SolidWorks Fundamentals

Installing the SolidWorks 98 Software

System Requirements
0 Microsoft Windows NT 4.0 or Windows® 95
O Pentium®-based computer, or DEC AlphaStation™
Q 48 MB RAM minimum, 64 MB or more recommended
@ Mouse or other pointing device

QO CD-ROM drive

Required Information for Installation

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

Q Thetype of installation:

« Individual. Thisinstallation 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: Theserver and clients must be of the same type platform.

« Server Only. Thisinstallation should be selected for a computer that will
not run the SolidWorks 98 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.

Q SolidWorks Serial Number. Your seria number islocated on the SolidWorks
Registration Form and on the back of the CD-ROM case.

1-2



O SolidWorks Registration Code. You will receive your registration code when
you register your software. During the SolidWorks 98 installation, you have an
opportunity to e-mail arequest for your registration code. Thisis the quickest
way to receive aregistration code. (You can proceed with the installation and
use the SolidWorks 98 application until you receive the registration number.)

O PhotoWorks Serial Number. If you purchased the PhotoWorks photo-realistic
rendering application, you need to enter the PhotoWorks serial number, located
on the SolidWorks registration form and 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.

aQ Allow or disallow model changes from drawing. This option makes it
possible for a user to make changes to a drawing without having those changes
reflected back to the model. (You must reinstall the SolidWorks software to
change this option.) The default, and most usual configuration is to allow
model changes when the drawing is changed.

Installing the SolidWorks Software

The installation 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, a serial number is not required for a computer that is used
exclusively as a server.

Toingall the SolidWor ks software for Windows 95 or WindowsNT 4.0:
1 Insert the CD-ROM in the drive.
2 Within a few seconds the install wizard will begin the installation and guide

you through the few questions that you have to answer.

TheClient/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.
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Chapter 1 SolidWorks Fundamentals

Thereis no cross-platform installation; the server and clients must be the same
platform type.

Note: A Serial Number and Registration Code are required for each
SolidWorks 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 or Windows 95:  setup\i386

3 Double-click on the file named setup.exe.

4 Theinstallation will begin and guide you through the few steps needed to
complete the installation.

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 the Help menu on the main SolidWorks window.

To accessthe SolidWorksweb site:

1 Click Help, About SolidWorks 98.

2 Click the connect button to visit the SolidWorks web site.

You can learn about What's New , Technical Support , VARs and Distributors , and
you can visit the SolidWorks Design Gallery , among other things.
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Registry Copy Tool

The SolidWorks 98 software lets you select options to customize the product to
best suit your needs. (For a complete discussion of the options and how to set
them, refer to Appendix A in this manual.) Also, you can use the Copy Options
Wizard to copy the options information set by one user and specify the same
options on the machines of other users.

To usethe Copy Options Wizard:
1 From the Programs list, select SolidWorks 98, Copy Options Wizard.

2 To capture your SolidWorks options information from the registry, click An
existing user and select the your name from the scroll list. Click Next.

3 Specify the destination for the options information:

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

- Or -

 Create a Registry file. You can create a *.reg file that you can use with the
standard Windows NT or Windows 95 “regedit” utility to load the
SolidWorks options on the computers of other users.
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Chapter 1 SolidWorks Fundamentals

Basic Concepts

O A SolidWorksmodel consists of parts, assemblies, and drawings.

» Typically, you begin with a
sketch, create a base feature, and
then add more features to your -
model. (You can also begin with 3500 I
imported surface or solid

geometry.) \

» You are freeto refine your design
by adding, changing, or 4450
reordering features.

26.50

1000

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

» You can generate detail
drawings or assemblies at any time in the design process.

Section A-A

[\, MainSheet =1
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O The SolidWorksapplication lets you customize functionality to suit your

needs.

Click Tools, Options on the top menu bar to display tabbed pages of optionsfor
your selection. All of these options pages are described in detail in Appendix
A. What followsisjust afew of the waysin which you can customize the
SolidWorks application:

Option page

name: Available options on page:

Color Colorsfor lines, faces, features, and drawing and view borders

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; 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, repainting
and highlighting behavior

Export Settings for IGES, Parasolid, STL, DXF/DWG, ACISand
TIFF; trim curve accuracy; optional output as trimmed surfaces
or 3D curves

External Preferencesfor theway part, assembly, and drawing documents

References are opened and referenced

General Optional behaviorswhen in a sketch or model, FeatureM anager
design tree behavior, angle increment and speed of view
rotation, and behavior of overdefined dimensions, number of
backup copies per document, AutoRecover, and so on.

Grid/Units Grid display, spacing, and snap behavior; unit types (inches,
feet, millimeters, or centimeters); spin box increments

Import Default solutions for problems that may occur when importing
IGESfiles

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
Reference Definethedisplay filter for reference geometry, and specify the
Geometry default names for planesin part or assembly documents

SolidWorks 98 User’s Guide
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Q 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
asystem crash. To set thisoption, click Tools, Options, General and select Save
AutoRecover info every (n) changes. Use the scroll arrows to specify the
number of changes that should occur before information is automatically
saved. See Appendix A, General Options on page A-12.

Q SolidWorksonline help provides assistance while you are working.

Click | 2] or the Help button on the main toolbar to access the help system. Use
the help system’sable 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, clickH&le button in the
dialog box or press ther1> key.



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

To open anew part, drawing, or assembly document:

1 In aSolidWorks window, click® [T on the
Standard toolbar, or File, New.

Cancel

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

Help

| ]
E==N
_teb |

Opening an Existing SolidWorks Document

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

1 InaSolidWorks window, click File, Open. Use the browser to select the part,
drawing, or assembly.

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

3 SeleCt the Preview [ BE
optionto seeapreview ek uveson f
of the part.

W U-jnint_pin1.PRT
¥ U-joint_pin2 PRT

4 Select Configure toopen
the part in a specified :
Confl gura“ on See File name:  [froke_female PRT | Open |

: Files of typ: [Pt Files [*prt” sidprt]
Working with Part ] sty
Configurations on page I forfaae 7 Boven [ ten
5-14 for more

information.

L]
Z
£l
EM K
o |

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

1 In this manual, “Click...” means point the cursor and presigfth@ouse button

SolidWorks 98 User’s Guide 1-9
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6 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 the New pathname, and click Replace.

7 Click open to open the document.

Multi-Threaded Retrieval
Documents saved in SolidWorks98 are retrieved in multi-threaded mode.

When you retrieve a large 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 all 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 automatically changes to the normal Edit state.

Opening an Existing Part from Explorer

You can preview and open a part, drawing, or $ Housing st
assembly document directly from the Microsoft g'-'dm
Explorer. - Open
Toview the part, drawing, or assembly without Send To v
opening the document: Eifw
1 Right-mouse click the name of the part, Gzt
drawing, or assembly in Explorer. Fiename
Froperties

2 Select Quick View from the right mouse  grmm——Tz=———
menu. b LD
Quick View displaysthe partina
SolidWorks Viewer window.

1-10



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.

O Drag and drop a part from Explorer to an open SolidWorks assembly window
or an open, empty SolidWorks part window.

QO 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.

SolidWorks 98 User’s Guide 1-11
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SolidWorks Terms

This section illustrates some common SolidWorks terms.
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Document Windows

1-14

In the SolidWorks application, each part, assembly, and drawing isreferred to 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 sametime. Also, you can have multiple views of the same document visible at
the same time.

To arrange the windows, you can drag them by the title bar, and resize them by
dragging a corner or border. Also, from the window menu, you can select
Cascade, Tile Vertically, Or Tile Horizontally.

|
SH Solidworks 98 - ujl229.5LDASM [= B3
Fie Edt View Insst Tools Window Help

DEE8R[ 8- *(8 ® 72 |aaqac+|(sss/ema]
Select:|[any llem ”E‘ »oE e

==l B U | @B R B[ wewsoliduorks.com j|
V] 2 crank-assy.SLDASM =B || = bracket.SLDPRT =] E3
e crarkzesy 102 = | & prectt
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.. Right ., Right
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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. Anicon
appearsin the lower part of the SolidWorkswindow. (If theicon(s) are not visible,
resize the open documents as necessary.) Click Window, Arrange Icons to arrange
them at the bottom of the SolidWorks window.

it Solidworks 38 - Housing - Sheetl M=
Fle Edt Wiew lInset Tooks Window Help

DFEHIER[ 2B~ ®|0[®(2 | QA CH[ 06 eme
Select|[Any ltem = HK| » llllE’|

[ I | || Bor U @[5 R B [ e solduorks com =]
LR IR # Housing - Sheett ’E
W A o Housing P g e o mte o wo ]| g
— [T Annatations 1 =

bzl 13 Sheett - | g
D) a 7 Tenpatet ||| - 7
+ & 4 - fg Drawing View| || - -
% e pa || o kg Drawingview| || - &
— 3 g - fgp Drawing View| | - I
A - Sheetd S .
e b B Sheett i =
=l L J . w
e ] - -
A | j \3
| - o
= B 3 2
Bo| 8 =
<D — ®
o | - ] @
= - ] ~
-l . B =}
B - .

K i

) finf

- S

- {2l - =l 7

LRI, sneen fohesia foneeta 7 4] ;H ks

T

FaEavens DR II=TES] |- Jiese S DT
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o
N

Document icons

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

1-16
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You can open additional views of the same document.

", Plane3 =
o) Base
o) Boss |
o) Boss Il
7[5 Top Seal Cut
7G| Eccentic
7 [5| Bottom Seal Cut
7[5 Intske Port
o-[5) Exhaust Port
@) Pocket 1
i@ Pocket 2
i@ Pocket 3
o) Shaft Boss
i@ Shaft Race
7 Fillstt
I3 Mounting Heles
7] Chamferl
m-[3) Screw Hole
o-a) Screw CBore

7[5 Casting Cuts

[E R

p—aL]

Q Click window, New Window to open another view in a new window.
Hausing sidpr:2
3

=1

Drag the horizontal
and/or vertical Split
controls to split the
window into two or
four panes. You can
zoom, rotate and set the
view mode for each of
these views
independently.

To move from one pane
to the next, press the
Tab key; to moveto the

/V B
Window size

; .| control I
i g ala o
Horizontal / \S{e:‘ttlcal
Split control pli
control

previous pane press Shift-Tab. You can also pressthe F6 key to moveto the next
pane, or Shift-F6 to move to the previous pane.

Selecting anitemin
oneview selectsitinal
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.

base.SLDPRT

4 base
-, Planel

. Plane2
---\‘\ Plane3
I.. Origin
[]--a Base-Extrude
] Fillett
[]-- Cut-Extrude’
[]--@ Baoss-Extrude

] Fillet2

[T snnatations
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Using Named Views
You can display a part or assembly using named views.

O You can usethe view list (displayed with the

Yiew Ornentation EE
Orientation command on the View menu) to switch . |
quickly between named views. Double-click the *Mammal To —
. *Front Update
name of the view you want to see. Back _Upsste |
=N
QO You can rotate the model or change the zoom, then “Top Heb |
. . . . “Bottam -
give the current view a name and add it to the view Hsomelic
list. Click Add, and give the view a meaningful “Dimetric
name. Then click oK. The new name will be added

to the view Orientation list where you can double-
click on it when you want to return to this view.

O Becausethe Vview Orientation dialog box isauseful tool, you
may want to keep it available while you work. Drag the
dialog box to a convenient |ocation on your screen and click
the push pinicon. This keeps the list open and on top of all other windows.

Note: If the push pin is holding the view Orientation dialog box open when you
exit the SolidWorks application, the dialog box is restored to the same
location when you run the application again.

QO You can return your model to aprevious view by clicking the
Undo button on the View Orientation dialog box. You can
undo the last 10 view changes.

- Or -
To return your model to the previous view, click View, Modify, Undo View
Change. (This can undo a single view change.)

O You can change the orientation of all the standard views. Rotate or zoom a
view, then click (not double-click) the name of the standard view you want to
assign to the current orientation of the model. For example, click Front if you
want the current view to become the front. Click Update. Thisupdates all of the
standard views so they are relative to this new view.

Q Click the Reset button to return all standard views to their default settings.
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The FeatureManager Design Tree

1-18

SolidWorks document windows
have two panels: 3 e Defod FeatureManager |
o Tane l1- design tree
- o Plane2 i
- A Featu_reM anager design | - o e _a
tree, which lists the 1, rigin
[+ a Base-Extude
structure of the part, ) il
H 4| Fillet2
assembly, or drawing. U_ e
. -0 shen
« A Graphics Area, where | a1 srostons

you create and manipulate
the part, assembly, or
drawing. Rollback bar

Graphics area

O The FeatureManager design [ [E] 1] ;IJ

tree makes it easy to:

Select items in the model by name.
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 “bossl” are the same.

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 [E], and selecting the action you want. See Equations on
page 5-7.

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

Control the display of dimensions and annotations by right-mouse clicking
the Annotations folder ¥ and checking the options. See Displaying
Annotations in Parts on page 5-20.



Symbols and Conventions

O 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 exists in another part.)

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

« If apart contains any features with external references, the part name at the
top of the design treelist isfollowed 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 name is followed by ->?.

QO The FeatureManager design tree uses the following conventions:

- A [ symbol to the left of an item’s icon indicates that it contains associated
items, such as sketches. Click Ee to expand the item and display its
contents.

« Sketches in the FeatureM anager design tree are preceded by (+) if they are
overdefined; they are preceded by (-) if they are underdefined; they are
preceded by (?) if the sketch could not be solved. For more information
about overdefined and underdefined sketches, see Fully Defining Sketches  on
page 2-35. (Thereis no prefix if the sketch is fully defined.)

« Assembly components in the FeatureM anager design tree are preceded by
(+) if their position is overdefined; they are preceded by (-) if their positionis
underdefined; 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 overdefining 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 FeatureM anager design tree by clicking Tools, Options and

selecting the General tab. (For more information, see General Options on page

A-12.) Select from the following options:

 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. Lets you 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

FeatureM anager design tree.

What's Wrong?

1-20

The SolidWorks 98 application offers a “What's
Wrong” functionality, that allows you to view any
regeneration errors of a part or assembly. Down
arrows appear next to the name of the part or
assembly, and the name of the failed feature. Ar
exclamation mark!) indicates the item responsibl
for the error.

Right-mouse click the sketch, feature, part, or
assembly name and sel&atat's Wrong to display
the error.

Some common regeneration errors include:

Q Dangling Dimensions or Relations — dimensions or relations to an entity that

no longer exists

% Clutch Disk
.....\'\.\ Flane1
Plane2
\ Plane3

;_, Origin

[]--a Basze-Eutruc
[+ |_;| Cut-E wtrude

-4 CutExtuds

R W;dit Definition
LT Annoh,
I RIS

*‘-.-"I‘l at'z Wiong?
Foorm Ta Selection

Properties...

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




You can turn off the automatic display of
errors by checking the Display Errors at Wit el e P 1 e i . Sleot o 1 mesege 1
Every Rebuild checkbox in the Rebuild At Hisns sessaista deine e st -
Errors dialog box. The Rebuild Errors

dialog box displays when the error isfirst

generated, or you can display thedialog 14l o
box by right-mouse clicking on the part in ﬁ?i?g‘??l“;i;‘?&‘:ﬁfﬁ?&"?ﬁ&i‘ﬁ;ﬁéﬂzﬁiii‘:sﬁﬁi“hi‘-”m::fi‘“”,,‘S:JT.!EL?M“““' ‘
the FeatureM anager design tree. e ———

Note: TheRebuild Errors dialog box only
affects the current session.

Regenerate Symbol
If you make changes to a sketch or part that require the ﬁfaﬂﬂi
rebuild of the part, arebuildicon, |, isdisplayed nextto || o Planet
, e T N Y | = ~. Plane2
the part's name as well as in front of the feature and ske{f .~ ._ .
that require the rebuild. Look for the rebuild icon at the (] .. 1, Origin
right-hand end of the Status Bar, also. -] BaseExtue
H@ Bogz-Extruc
The rebuild symbol also displays when you edit a sketch g [ Sket
when you exit the sketch, the part rebuilds automatically{f_-Z1 Annotation:

SolidWorks 98 User’s Guide 1-21



Chapter 1 SolidWorks Fundamentals

Drag and Drop

SolidWorks supports several drag and drop operations.

Q Reordering features. You can change the order in which features are rebuilt
by dragging them in the FeatureM anager design tree. Place the cursor on a
feature name, press the left mouse button, and drag the feature name to a new
position in thelist. (Asyou 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 thereorder operationislegal, a <! cursor appears, if itisnot legal, a® cursor

appears.
In the following example, the RoundHole was cut before the Shell feature was
added. Later, shell was dragged and dropped before RoundHole.

Part2
%\\ Flanel %\Part?
A e Planel
[ Plane2 ... Plane2
i, Plane3d -
; % . Planed
é glng\n I.. Origin
[+ =4
T L a Box
[+ RoundHole =
— > i Shell —p| -G shen
El ‘o RoundHole

(/ &

@ 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.
Or, you can copy or move afixed-radius fillet or achamfer using drag and
drop.
To create a copy of the feature, hold down the Ctrl key while you drag.

For more informations about moving and copying features, see Feature Handles
on page 5-6 and Copying Features on page 5-7.

Q Dragging and dropping between open documents. You can drag apart name
from the FeatureManager tree of an open part file to insert it in an open
assembly document. And, you can drag a part or assembly name from the
FeatureM anager tree to adrawing document.
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Right-Mouse Menus

Whether you are working with a sketch, a model, 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 itemsin the
FeatureManager 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 / S CenterpointArc |

Tangent Arc
tOOI bar 3 Point Arc
» Open and close sketches Dimension
Select
« Change or view the properties of anitem Properties

Redraw

» Giveanew nameto afeature or dimension
using the Properties dialog

* Hide or Show asketch, plane, axis, or assembly A
component by right-clicking an item in the . 2
FeatureManager design tree 2

» Open an assembly component for editing O .

« Access the dimension tools and an annotations e e
menu when in adrawing Puopaics.

Parent/Child

Selection Methods

Selecting from the Graphics Area

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

O Selecting. Click the [k] button (the selection tool), 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, seeEdges
Options on page A-7.
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a Selgcting with the _S(_ale_ction Filter. To makeit Select [raes 1~
easier to select specific items, you can set the Selection Fiter]

Selection Filter to the kind of item that you want to

select: Faces, Edges, Axes, Planes, or Any Item. With thefilter set, the specified
kinds of items are highlighted when you pass your cursor over them. This
makes it easy for you to select only the items that you intend to select.

Note: If itisnot visible, you can show the Selection Filter by clicking View,
Toolbars and choosing Selection Filter from the list.

Face and Edge Selection Cursors. To help you select
items, the cursor symbol changes to indicate the kind of

i

item that the cursor is currently pointing to. Whenyou 'd i
pass the cursor over aface, the cursor symbol is shaped ngeecti on ge?eiti o

like aflag; when it is over an edge, the symbol isa
vertical bar. A midpoint cursor displayswhen you are Midpoint N
over the middle of an edge. Selection  "n,

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 appears in the middle of the entity.

Selecting multipleitems. To select morethan one item, hold the Ctrl key while
you click on the items.

Selecting by dragging.

In a sketch or drawing, R20.00
youcandragaselection |
rectangle around items + ko
to select them. Pressthe

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.




face

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

/‘%T»N
Ctrlcllck
loop

W %m

Select

Only selec
loop is filleted

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 or Ctrl-
clicking in the model. To start over, right-mouse click the model and choose
Clear Selections.

Selecting Hidden or Coincident Items

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

To select a hidden item: \|/<4“\* ol
1 Click the right mouse button where you want to Edi Sketch
make a %I ect| on. IEt:llt Delflnltlon...
roperties....
. Farent/Child...
2 Click select Other on the popup menu. Face Propmtic..
Inzert Sketch

Notice the yes/no cursor.

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

3 When the item you want is highlighted, click the
left button (Y) to select that item.
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Selecting from the FeatureManager Design Tree
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There are several ways to select directly from the FeatureM anager design tree.

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

Q You can select multiple consecutiveitemsin

% Brace

Planel
Plane2
.. Plane3

= (@ [
fi Sketch2

Ea Base-Extrudel

Esitrude]

Feature Selected

% Brace

L Planed

~. Plane2

~. Plane3
Base-Extrudel
I [ Sketehl
E@' Boss-Extrudel

Sketch Selected

LR sketeht
E@' Boss-Extrudel

a Base-Entrudel

Plane Selected

o

NS

the FeatureM anager design tree by holding

the shift key while you select.

@ You can select multipleitemsin the graphics area, or select non-consecutive
items in the FeatureM anager design tree by holding the Ctrl key while you

select.

O You can select from the
FeatureM anager design treein an
assembly, aswell. In thisexample, a
component is selected and its
bounding box is displayed
Note: You can make selections by
clicking itemsin the graphics
window or the FeatureM anager
design tree, whichever is more
convenient.

crank-assy.sidasm
) crank assy

™ Front

., Tap

.. Right

L. Drigin

Annctations
S orankeshaficl> MateGroupt)
<15 [MateGroupl)

i) MateBroupt




Toolbars

Thetoolbar buttons are shortcuts for frequently used commands. All the available
toolbars are displayed in thisillustration of the SolidWorksinitial 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.

Some toolbars 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.

g SolidWorks 98 - Part]
File Edt ¥isw Insst Tools ‘Window Help
DER(SR|w@l--*8|®(?|aaqac+ s9aleme|
Select|[Any ltem =] | & H o e ‘
[ 2 [ B I O ‘ GRS, 3 | ey p— j‘
W e mew||bE
‘ o~y = | v Part1 — ﬁ =
Sl e 174
LA .. Plane3 B
* @ |l 1, oiigin S
k. Ha T Annotation: f
—_— & s & [] Sketchl i
Ale| |k .
= [ ] w
] — o
ol >
o #
o W
t|e 2
I .
<@ @
n =)
n |-
<2 #
&+ =
e b
a
fi
i
| 1] "
4 »
L
KA =Y 1Y ol |
| [UnderDefined | [EdtingSketeh | H ~

To display or hideindividual toolbars or the selection filter,
« click View, Toolbars, or

« right-mouse click the SolidWorks window frame.

A ligt of al the toolbarsis displayed.
Thetoolbars with a check beside them are visible; the toolbars without a check
are hidden. Click the toolbar name to toggle the check on or off.

The last item in the toolbar list is Customize. Click Customize to move toolbar
iconsto different tool bars, change menus, or reset shortcut keys. See Customize
and Arrange Toolbars on page 1-28.
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Customize and Arrange Toolbars

To customizetoolbars:

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
 select individual toolbars to display or hide
« display the toolbar iconsin alarger size

« display or hide the tooltips that pop up when the cursor moves over an icon

@ Onthe Commands page, you can
« rearrange the command buttons on toolbars
» move buttons from one toolbar to another
« duplicate buttons and place them on more than one toolbar
« delete buttons that you never use
@ Onthe Menus page, you can
« customize the SolidWorks menus to suit your style of working
 rename, relocate, or remove commands from the menus
Q OntheKeyboard page, you can
« customize the keyboard shortcut keysto suit your style of working
» assign new shortcut keys, remove shortcut keys, or reset the shortcut keysto
their original setting.

Toarrangetoolbars:

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

[laaaac+ oo oHome
I3

automatically. i =
- |
If you drag atoolbar away from the QQQ@G%"%@ SH-~ s a_l;l :
window edge, it becomes a floating _ Al
S0mm  Omm |Under Defined |'[Edting Sketch =
palette.

1-28



The View Toolbar

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

QRQACQCTE & & v O b

Icon Description
Zoom to Fit | Rescalesthe view so the entire part, drawing, or assembly is
visible.
Zoom to Zoomsin 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 Reeasethe cursor. Theimage enlarges proportionally to the
size of the bounding box.

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

|C11 Zoom In/
' Out

Dynamically changes the scale of the image.
« 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
Selection

Zooms in on a portion of the model, assembly, or drawing that
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.

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, use the
mouse to rotate, as usual.

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

Note: To change the speed of the view rotation, click Tools, Options, and select
the General tab. Usethe dlider to change the speed of rotation with the mouse; you
can change the angle increment used when rotating with the arrow keys.

you
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Pan namically moves the image. Press and hold the left mouse
Dynamically he image. Pr d hold the lef
|i| button while moving the cursor around on the screen.
Wireframe isplays all the edges of the part or assembly.
Displays al the ed f th bl
Hidden in Displays edges that are obscured from view in alight gray line.
Gray Visible edges are displayed normally.
Hidden Displays only those lines that are visible at the angle the model is
Lines rotated. Obscured lines are removed.
Removed

Note: To change the default display color of linesin the above three view types,
click Tools, Options, Color. Select the line type, click Edit, and select a color
from the color palette. Click OK.

Shaded

Displays a shaded image of the model.

Note: To change the default color of the shaded part, click Tools, Options,
Color. Select Shading, click Edit, and select a color from the color palette. Click

OK.

You can also change the color, intensity and direction of the light that strikes the
surface of the shaded part. Click View, Lighting and choose from the options
available for Ambient, Directional, and Spot Light.

Perspective

Displays a perspective view of the model. A perspective view is
the most normal view as seen by the eye or acamera. Parallel lines
recede into the distance to a vanishing point.

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

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).

* 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 5-21.

Note: For information about other SolidWorks toolbars, click Help to access
online help. In the help Contents, select SolidWorks Basics, and click

Toolbars.

D



Time Saving Tips

The following tips may help you savetime.

O Save snapshots. Use the save As command to save successive “snapshots” of
your design under different names.

O Usetooltips. To identify a button on a toolbar, just hold

the cursor over the buttontaoltip will soon pop up. xag+o

O Use spin box arrows_to changeyalues. If a value box Degth:le
has arrows next to it, you can increase or decrease th_
value by clicking on the arrows. (You can change the
spin box increment value with theols, Options
command. Click th&rid/Units tab.)

O Modify dimensions with the spin box. You can
increase or decrease dimension values by clicking (|HEk :
the arrows. In addition, you can use the row of butto <% 8]22|
below the value window to do any of the following:

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

[8] Rebuild the model with the current value.
Reset the spin box increment value.

O Usethe modify spin box asa calculator. Enter values
and arithmetic symbols directly into the spin box to  [PE=EE =
calculate the dimension. | x| 8]*2|

O Check the status bar for prompts. The status bar at
the bottom of the SolidWorks window describes Dynamic view rotation.
commands as 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. Clitdkv, Status Bar. A
checkmark next to the menu item means the status bar is visible.
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Keyboard Shortcuts
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Keyboard shortcut keys are available for every menu item. Look for the
underlined letters in the main menu bar:

‘? File Edit Yiew |nzett Toolz “Window Help

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

Also, look for the underlined | etter for each of the it View Inset Took ‘window Hel
menu items. When the menu is pulled down,  New. CirksN
pressing an underlined letter activates the related oPen Lkt
command. For example, pressAlt +F to pull down -

. Save Cirl+5
the File menu, then press c to close your file. Somls..
Belzad

Some commands &l so have accelerator keys that T
are displayed on the menu _next to the command. P
For example, the combination Ctrl + N opens a Print Preyiew..
new fl I e Frrint.. Clrl+P

. Send To...
Note: You can customize the keyboard shortcut et

keysto suit your style of working.

The following table lists the keyboard shortcuts 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/rightArrow 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 feature<trl + Q
Redraw the screen Ctrl +R




Preparation for Printing

Page Setup

Use File, 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 use Page Setup to create custom headers and footers for individual

documents before printing.
To set print options:

1 Click File, Page Setup.

2 From the Printer tab,

* Paper Margins. Set Use printer’s
margins to use the printer’s defaulf
settings for margins,

Specify margin widths in the
appropriate margin boxe%o(,
Bottom, Left, Of Right).

Printer | Headel.r‘FUUlErl
- Paper Maigin - Line Weighl
Tiop: |4 EEmm Thir: IU Z5mm
Botlory  [436mm Mamak: [0 36mm
Left: |4 57 mm Thick: IU limm
Hight: |4 T Thick(2]: IU Smm
™ s = Thick(3): [070mm
Thick(d): [1.00mm
i~ Page Orientation
" Porlrait Thick(g): |1.40mm
& Landscape Thick(8]: |2 00rrm

Scal

’VIV Scale ToFit  Seale [100 32 2

Frrint Setup.. |

o |

Cancel |

Aopl |

Help |

» 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).

» 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)

3 Click Apply to accept the values displayed. Clak to close the dialog box.

SolidWorks 98 User’s Guide

1-33



Chapter 1 SolidWorks Fundamentals

1-34

To create a custom header and/or footer for

a dOCU mmt: Piinter  Header/Footer |

Header Previe

1 Click File, Page Setup.

2 From the Header/Footer tab, scroll the N
Header and Footer boxes to select O —
predefined headers and/or footers, and ==
view your selection in the Preview T ————
bOXE‘S, bitton. Cancel B
—or— LTS I |

A ILeft Section: Center Section: Right Section e
Click custom Header or Custom Footer E | |
to define your own header and/or
footer. ClickFont to select a font style - - -
and size.

3 Construct the header or footer by
clicking a regionl(eft Section, Center . .

dng a region (et Section. 2| [0 =[] [B)]
Section, Or Right Section) and then
c!lcklng_the icon that represents thepage D;e Filehame
kind of information to put in that ~ Number

Number of Time

region:Page Number, Number of
Pages, Date, Time, andFilename.

4 Click ok and view text in the preview box.

Pages

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.

To view your changes before printing the document, €liiekPrint Preview.



Rendering Models with the PhotoWorks Application

PhotoWorks is a photo-realistic rendering application, available through the
SolidWorks 98 application, that lets you create realistic images directly from
SolidWorks models.

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, and logos.

You can find detailed instructions on how to use the PhotoWorks application in
Learning to Use SolidWorks 98, Chapter 15.

SolidWorks Application Programming Interface

The SolidWorks Application Programming Interface(API) isan 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 adetailed description of the AP, refer to the API online help file. This help
file, API_HELP.HLP, isin the .\SAMPLES\APPCOMM\ subdirectory of your
SolidWorksinstallation. There is also a detailed description of the API functions
on the SolidWorks web page (http://www.solidworks.com/html/Products/api).
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Sketching with SolidWorks

Most SolidWorks features begin with a sketch. Becoming comfortable with using
the sketch tools s, 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 thd.earning to Use SolidWbrks 98 tutorial. Creating the parts
in the rest of the tutorial chapters will acquaint you with many sketching
techniques, as well.

This chapter describes:

Starting a new sketch

Accessing and using the sketch tools
Dimensioning the sketch

Adding and deleting geometric relations
Fully defining sketches

Taking advantage of inferencing
Using the right-mouse button
Extruding from a sketch

Sketching on the face of a part
Editing and exiting a sketch

Selecting a starting plane for a sketch

0o 0O 0O OO OO0 0 0O 0 DO

Deciding how complex the sketch should be

SolidWorks 98 User’s Guide 2-1
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Starting a New Sketch

To open a new sketch, you can either

« Click the sketch tool ,or

e 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.

8w Solidworks 98 - [Sketchl of Partl] [_ O] =]
File Edit Yiew Insert Tools Photoworks ‘window Help . == =]
DEH &R =2 - 8 ® @ 7 | QEAQE |9 Hoon e \
a Si% \F’arﬂ j ’E
- Planet
3 HISS HE
% Plane2 Sketch
B0 o Pranes i
@ I_. Origin Q
| T Annotations
@ | Da 0 sketch & Sketch
— etc
| L -
@ r } Relations
Sketch grid —
: S
a &
= Sketch 5
e FeatureManager Origin m
2 design tree @
- -
; = Sketch
— * Tools
a
4
“h
=
e
_ = [E] W o
_» “LInderDehned |—|Ed\tlng Sketch |—|— i

Status bar

For information about options that you can select to customize the sketching
functionality, refer to Appendix A, General Options on page A-12.



The Sketch Toolbar

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

SolidWorks 98 User’s Guide

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 shap behavior. Use @xéd button, or clickTools,
Options, and select th@rid/Units tab. Se&he Sketch Grid on page
2-38.

Sketch opens and closes a sketgketch is on theinsert menu.

Modify moves, rotates, or scales a skek¢bhdify is on theTools,
Sketch Tools menu. Se&lodify Sketch on page 2-18.
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The Sketch Tools Toolbar

2-4

Thetools on the Sketch Tool s toolbar create individual sketch entities or act on the
sketch entities in some way.

You can access the sketching tools from:

» the Sketch Tools toolbar

» the Tools menu

« the right mouse button menu (Only those sketch tools and sketch relations
tools that are appropriate for the area 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.)

=]

()21

EER

Line createsaline.
Rectangle creates arectangle.
Circle createsacircle.

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.

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

Spline creates a spline curve.
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 2-11.

Construction Geometry converts sketched entities (lines, arcs, splines,
dlipses, etc.) in adrawing to construction geometry (menu item for
drawings only). See 2D Sketching on page 8-36.

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

To use sketch entities as construction geometry, see Converting Sketch Lines to

Construction Geometry on page 3-6.



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
in an active part or assembly document only.)

Mirror creates copies of sketch elements by are mirroring them around a
centerline. When you create mirrored elements, a symmetric relation is
applied between corresponding pairs of 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.

Fillet creates a tangent 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,
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 in an active part or
assembly document only.)

Trim trims a sketch element.

B

Extend extends a sketch element.

Insert Spline Point places a point 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 as you 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 entities to 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 2-13.
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The Sketch Relations Toolbar
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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, 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.

E 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 aline

1 Click the Line tool.

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

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

3 To manipulate the ling, click the Select toal. i ¥
To changethelength of theline

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

2 Drag to lengthen or shorten the line.

Tomovetheline ;
1 Point the cursor to the line and press the left mouse button. \

2 Drag the line to another position.

To changethe angle of a diagonal line:

1 Point the cursor to an end point and press the | eft :
mouse button. o

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

Rectangle
Tocreatearectangle:
1 Click the Rectangle tool. EI
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 98 User’s Guide 2-7



Chapter 2 Sketching with SolidWorks

Circle
To sketch acircle:
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 frie
radius.

3 To manipulate the circle, click the Select tool.
Tomovethecircle

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

To changetheradius:
Point the cursor at the circumference and drag out or in.

Arcs
To sketch an arc from a center point, 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 \ jgn:zo oofo
the start point of the arc. el

3 Release the mouse button. The circumference
guideline remains.

4 Press the mouse button and drag to set the length and T
direction of the arc, then release the mouse button. N ETTR00

To sketch an arc, tangent to a sketch element:

1 Click the Tangent Arc tool.

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

. ;\A:IIQ.E;Z“R:QI s&7
3 Drag out the arc to the desired shape. i

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 Pressthe mouse button and drag to where you want

L:44.721;
the arc to end. B
4 Release the mouse button.
5 Dragthearcto set the radius and to reverse the arc, ;
if necessary. A:11904°R::29009

6 Release the mouse button.

Ellipses
Tocreate an ellipse:
Click the Ellipse tool. [&]
Point where you want to place the center of the ellipse.
Press the mouse button and drag to set the major axis of the ellipse.
Rel ease the mouse button.

a A W N P

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

To create a centerpoint dlipse:

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.

Release the mouse button. The circumference guideline remains.

S g~ WON P

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

Spline
Tocreatea spline:

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.

A W N P

Repeat until the spline is complete.
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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 complete.

Toreshape a splineand 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 . % ﬁﬁ’ o
the spline where you want to insert point(s). £
You can:

« use spline points as handles to pull the spline into 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

Note: 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 retains its shape when you drag the endpoints; the
entire spline resizes proportionaly. 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.

Point
To create a sketch point (reference point):
1 Click the Point tool.
2 Click where you want to create the sketch point.
To create a sketch point at the virtual intersection point of two entities:
1 ctrl-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 afillet.
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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 Click the centerline tool.
2 Point where you want the line to start.
3 Press the mouse button and drag to where you want the line to end.
4 Release the mouse button.

Text

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

Note: Thetext aligns with the x-axis of the sketch plane and proceedsin the
direction of the increasing x value.

Toinsert text on amodel face:
1 Click amodel face where you want to insert text, and open a hew sketch.
2 Click Tools, Sketch Entity, Text.
The cursor becomes a “Note” cursor.

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

TheText dialog box opens.

4 Type your text into the edit box.

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

6 Click the arrows next to thecale box to increase or decrease the scale of the
text.

7 Click ok when you are satisfied with the appearance of the text.

8 To change the orientation or location of the text before you extrude it,
a) Exit the sketch and clickools, Sketch Tools, Modify Sketch or [&].
The cursor changes to the shape of a mouse. The left mouse button moves
the text, the right mouse button rotates the t'
b) Use the mouse to position the text. —
¢) When you are finished, clickools, Sketch Tools, Modify Sketch or [£]
again. (For more information, se®dify Sketch on page 2-18.)
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9 Click Insert, Boss, Extrude Or Insert, Cut, Extrude, and set -
the Depth value. ;_ 1998 ’
10 Click OK to extrude the text.

To changetext orientation and location after making the extrusion:

1 With the sketch closed, select the text sketch in the FeatureManager design
tree.

2 Click Tools, Sketch Tools, Modify Sketch or [€]. (See Modify Sketch on page
2-18.)

3 Using the mouse, position the text.
4 Click Tools, Sketch Tools, Modify Sketch or to exit.
5 Click Edit, Rebuild or [8].

To edit the text:

1 Right-mouse click the text sketch in the FeatureManager design tree and select
Edit Sketch.

2 Right-mouse click on the text and select Properties from the menu.
3 Changethetext or the font and click OK.
4 Exit the sketch and click Edit, Rebuild or [8].

2-12



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 amode 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.

A relation is created between the new sketch curve(s) and the selected entity
(entities), so the curve(s) will be updated if there are changes to the entity
(entities).

Mirror Sketch Elements

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

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

Tomirror 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.
Tomirror itemsasyou sketch them:
1 Select acenterline around which to mirror.

2 Click [£] or Tools, Sketch Tools, Mirror. Symmetry symbols .. — . _. “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 Toturn mirroring off, click |2 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 also fillet non-intersecting entities, if they are not dimensioned. The
selected entities are extended and then the corner isfilleted away.

Note: You can either hold the Ctrl key and pre-select two intersecting sketch
entities, or you can make your selections after the dialog box appears.

To createafillet in a sketch:

1 Click [21] or Tools, Sketch Tools, Fillet.
A Sketch Fillet dialog box appears.

2 IntheRadius box, enter afillet radius value or use the arrows to scroll to a new
value.

3 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 indicates the point of intersection and retains its
dimensions.To change the display of the point, click virtual Sharp on the Tools,
Options, Detailing page.

4 If you pre-selected sketch entities, click Apply to create the fillet.
- Or -

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 automatic Equal 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.

5 Click =2 to cancel the last fillet.
6 Click close to close the dialog box.

For information about creating afillet feature, see Fillet/Round on page 4-20.

Offset Entities

The Offset Entities tool creates sketch curves offset from a selected edge, 1oop,
face, external sketch curve, external sketch contour, set of edges, or set of external
sketch curves by a specified distance.
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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:

In asketch, select aface or one or more connected edges. TN

Click or Tools, Sketch Tools, Offset Entities. $ &
Set the value in the Offset box.

A W N P

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

5 Click oK.
To changethe 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 a
ling, arc, circle, ellipse, spline, or centerline.

- Ddetealing, arc, circle, dlipse, spline, or centerline.
Totrim 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 itsintersection with another sketch segment (line,
arc, circle, elipse, spline, or centerline).

The entire sketch segment is deleted if it does not intersect with any another
sketch segment.
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Extend
Use the Extend tool to extend aline, arc, or centerline to meet aline, arc, circle,
dlipse, spline, or centerline.
To extend a sketch e ement:
1 Click the Extend tool E, 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 a green line (or arc) previewsthe
direction in which the element will extend.

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

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 e ement 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 entitiesit is attached to in a sketch.

Note: If the entity has dimensions or relations, Detach Segment On Drag does not
delete them, so the entity may not drag or drag smoothly. Delete any
relations before you drag/detach the entity. See Display/Delete Relations On
page 2-32.

To detach a sketch segment:

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

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

3 Sdect 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 drawings in which they occur.

To override dimensions by dragging:

1 If you have a sketch tool active, click it off (click itsicon again) before trying
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 [Z] 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 is the 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.
Toalign thegrid to a mode 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.
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5 Click ok to accept the change and close the dialog box.

Click close to close the dialog box. If you previously clickegbly, 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.

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

3 In theTranslate region of themodify Sketch dialog, you can enter specific
values in the value andy value boxes, and then preEster.

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@seer.

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

a) Press the right mouse button to rotate the sketch around the black sketch
origin symbol.

b) Press the left mouse button to move the sketch.

c) Point at the end points or center of the black ori N e —
symbol to display one of thrdkp symbols on the
right mouse button. Press the flip symbol to flip tiic
sketch on the axis, they axis, or both.

d) 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 external references. (The mouse cursor
has & on the left button.)

To scale a sketch:
Enter a decimal value in tleeale box, and presenter.

Scale applies a uniform scale about the origin of the sketch.
Note: You cannot scale a sketch if it has external references.
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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

6

Open a sketch on a model 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 pointsin the direction in which the profile will close.

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

Click Insert, Boss, Extrude (Or Insert, Cut, Extrude) and specify the End
Conditions in the Extrude Feature dialog box (asillustrated),

Click ok to make the extrusion.

Note: The examples show the the effect of extruding a boss with sketches closed

in both directions

Close Sketch With Model Edges? [ E4
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Check Sketch for Feature

2-20

Lets you 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 isdisplayed. If you select a new Feature Usage
from the pull-down list, the corresponding Contour Type changes dynamically.
Each contour Type forces a different set of checks on the sketch in addition to
the general checks that are common to all contour types. (Seethelist of Legal
Contour Types that follows.)

« If the sketch has been successfully used to create a feature, the feature type
isdisplayed in the Feature Usage box.

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

Click the check button. If the sketch passes the checksjoaptoblems 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 a maximum of one error for each check.

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

Click Reset to return to the originateature 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:

Contour types:

Features that use this contour type:

Genera

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

Multiple Contained Closed
(If there is more than one
contour, one contour must

Base Extrude

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

SolidWorks 98 User’s Guide
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Dimensioning Sketches

Usually, you dimension your sketch as you go aong. However, it is hot necessary
to dimension sketches before you use them to create features. When you add or
change dimensions in a sketch, the changes are reflected in the part and the
drawing views of the part.

There are two methods of dimensioning a sketch:

Q 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)
-or-
« 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: T

1 Click and press the right mouse button to
select either Horizontal or Vertical, or click
Tools, Dimensions and select either Parallel, &
Horizontal, Or Vertical. 3

H 20

a0

70

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

To preview adimension:

1 Click [#] and click the sketch entity, or S AN
entities, to dimension. - A Y
2 Move the cursor around and observe the /Q

dimension preview.

3 Click when the preview displaysthe 2
dimension that you want.

10
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Dimensioning with Equations

You can insert dimensions 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 in part or assembly documents, see Equations on page 5-7.

Note: Dimensions driven by equations cannot be changed by editing the

dimension value in the model.

To add an equation:

1
2
3

Click Tools, Equations.

Click Add.

In the model or the FeatureM anager design tree, double-click on the feature
that contains the first dimension you want to use in the equation.

Select the dimension to paste its name into the equation. (Dimension names are
in the form dimension name @ feature Or sketch name.)

Complete the equation by typing OF e o TE
clicking onthe calculator buttons, or 7 &4
by selecting other dimensions to EE R
paste their names. -

Equations are solved left to right, in
the order in which they appear in the equation list.

Click oK. The equation will appear in the Equations window.

Click oK, then click [ B] or Edit, Rebuild to update the model. (All equations are
solved before the geometry is regenerated.)

|"D1@Dom51” =2*"D@Base Extrude”

0K I Cancel |

Note: When using any trig function in an equation or dimension dialog, the value

of the angleisinterpreted as radians. For example, sin(90) is evaluated as
.89 (90radians) not 1.0 (90deg).
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Changing Dimensions
To change adimension:

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 a new
value or a calculation 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. 8l
Restore the original value and exit.

[8] Regenerate the model with the current value. (Not availablein a sketch.)
Reset the spin box increment vaue.

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 optionsfor arcsand circles:

1 Right-mouse dlick the dimension.
2 Select Properties from the menu. Dimension Fropeties |
—Amow Style
3 From the Dimension Properties Walue: |—_,_[;, =
dialog, select the First Arc Condition Name: 7 Use dacument's syle
and the Second Arc Condition that FullNome: [T@skal e
pron des the dl mens on thaI you Display Precision——————— |  Inside % Follow
Erecigian. . Document
want. 4| P
¥ Use document's precision it |
™ Use document's font,

W T Dizplay... | Modify Text...l lolerance...l

™ Bead Oriy
™ Dizplay with parenthesis

™ Display az Dual Dimersion

QK I Cancel Spply Help
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The following illustrations show some of the options for dimensioning between
arcs and circles.

1st Arc ->2nd Arc 1st Arc -> 2nd Arc
Center -> Min ,rV Min -> Min
Center -> Center ———» 0.00 Max -> Max — |
Center -> Max 5 |
\ﬂ 7250
Todimension thetruelength of an arc:
Click [&], or Tools, Dimensions. True length Linear

1
2 Click thearc.

3 Click both endpoints of the arc.
4

Click to place the dimension.

An arc length symbol is added above the
dimension text.

AN
Radius

For dimensionson circular features, you have the
following options.

» To change aradius dimension to adiameter 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 dimension is not 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.

;2320%

P70
Radius Diameter 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-3. or Dimension
Properties on page 9-11 of the Detailing chapter for more information. Also, see
Dimensioning Arcs and Circles on page 2-24.

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 bel ow.

3 Click oK.

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. 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 witnesslines.

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 a
new 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 acylinder,
revolve, loft, sweep, etc., 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 select the Enable silhouettes option.
Click Tools, Options, and select the General tab. In the Sketch section make
sure that Enable silhouettes is checked.

To useasilhouette edge:

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

Note: Silhouette edge visibility is an option set by clickigls, Options,
Edges, and selectin@ynamic Highlight from Graphics View.

2 Select the dashed line to use with th@vert Entities or Offset Entities sketch
tools, or to adaimensions and/orrelations to your sketch.

Note: To address cases where the generation of silhouettes is too slow, a timer is
used in the&nable silhouettes option. After 15 seconds, a message appears
advising you to use thereate Silhouettes right mouse function described
below. (You do not have to turn off tEeable silhouettes option inTools,

Options, General.)

Tousesilhouettesin a complicated part or large assembly:

1 To improve the rebuild performance of a part or assembly, ik, Options,
and select theeneral 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 selextate 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

A check mark next to the Automatic Relations menu item indicates that relations
are created automatically as you sketch. For instance, if you draw avertical line,
the SolidWorks software applies a “vertical” relation to it.

Turn Automatic Relations on or off for the current document by clickimgpls,
Sketch Tools, Automatic Relations. SpecifyAutomatic Relations for all documents
by clicking Tools, Options, General.

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

]
l§4o
B, -
20 30 =
W W ?
Horizontal Vertical Coincident Midpoint
(L RA=s0TR=10
+
N
216,04
' } “\\
Intersection Tangent Perpendicular
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Manually-Created Relations

To apply relations manually: Selected Entities

1 Click [2], or click Tools, Relations, Add. ’Li”es

2 Inasketch, select the item(s) (sketch elements,

Clase |
o] o

— Relations
vertices, edges, and so forth) to relate. & Haizontal € Wertical
. " Collinear ) Coradis
For many relations, you can select more than two | ¢ pependeuisr ¢ Frale
entities. (For a complete discussion of all the € Tangert ) Conpentic

sketch relations, refer to the Add Relations Table | & @it Clieredion
¢ Coineident € Egual

on page 2-30.) £ Symmetric. £ Fix

. € Fierce € Werge Points
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 aline or arc when projected on the sketch plane.

Theitemsthat you select are displayed in the Selected 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 select Clear Selections.

3 Select the relation you want to add, then click Apply.
To remove the last relation you added, click the undo button, .

4 To turn the Add Relations function off, click Close.

Note: The Add Geometric Relations list box makes available only those relations
that are appropriate for the items that you have selected; other relations are
“grayed out.”
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Add Relations Table

Available relations depend on the items you select. (Please see the definition 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  Two lines

Parallel Two or more lines

Tangent An arc, spline, or
ellipse 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

Two or morelines, or
two or more arcs

Equal

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

Symmetric

Fix Any item

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

The items lie 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 theling, 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

Merge Points

A sketchpointandan  The sketch point is constructed coincident
axis, edge, line, or to where the axis, edge, or line pierces the

spline sketch plane.

Two sketch pointsor ~ The two points are merged into asingle

end points point.

When you create arelation to aline, the relation is to 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

therdlati

onisto 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.

*Definition of termsused in the Add Relationstable:

Arc

Ellipse

Line

Point

Spline

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

Can be an ellipse in the sketch, or an external entity that projects
as an ellipse in the sketch.

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

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.

Can be asplinein the sketch, or an external entity that projects as
asplinein the sketch.

SolidWorks 98 User’s Guide
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Display/Delete Relations

2-32

You can view the relations on each entity by selecting the entity and clicking
or Tools, Relations, Display/Delete. If your sketch becomes “overdefined” or “not
solved,” usebisplay/Delete to examine and delete relations as necessary.

Toview or deleteredations;

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 tabbed pages:

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

« Entities displaysinformation about the entitiesinvolved in the active relation
and lets you replace them, if necessary. (See Using the Entities page On page
2-33)

Us ng the Relations page Display/Delete Relations BE
1 To specify the scope of the relations display, o

in the Display Relations By box select either :"l :"l;’";' |

« Entity, if you want to display relationsfor [ 25 gy [ Smesed
selected entities only, or g =l Heb

* Criteria, if you want to display al the || o]
relationsin the entire sketch that meet the
criteriayou select from the pull-down list.

For example, you can choose Dangling to list all the dangling relationsin the
sketch.
2 Click the Previous arrow, @l or the Next arrow, &l to view each relation in
turn (if there are more than one).

Aseach relation is displayed, the related sketch entities are highlighted, and the

statusis displayed. (The status can be Dangling, Satisfied, Over Defining, Or Not

Solved.)

3 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 the all the
relations to this entity.

5 To undo an action that you just performed, click the undo button, .

6 You can continueto display relations for any or all entitiesin the sketch. The

dialog box remains open until you click the Close button.



Using the Entities page

H ee Felations Entiliesl
1 Click the Entities tab. _
E it Status Defined In Replace I

. . Under Defined  Curent Sketch
« Thelist box displays the name of each
entlty, the entlty’S StatUS, and the place |'E><tcmanfolmalon

where it is definedcurrent Sketch, Same
Model, Or External Model.

- |f the entity is defined as existing in the
Same Model, the External Information
section lists the external Entity to which the selected sketch entity hasa
relation.

« |f the entity is defined as existing in an External Model, the External
Information section lists the 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 underdpiace 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, clickUtho button, .
The dialog box remains open until you click ttiese 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 replace the dangling relation. The cursor displays a
“No” symbol if the entity is unsuitable.

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

- if there are multiple dangling relations, or

- if the entity is a sketch 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 linelengths:

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 isactive; if two or more
arcs have equal radii, Radii isactive; if an arc hasaradius equal to alinelength,
Both isactive.)

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

highlighted in the sketch.

» The Vvalue box displays the length or radii.
» TheLine Count or the Arc Count box displays the number of equal elements.

3 If there are additional sets of equal el ements 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 solverelationsin an imported drawing:

1
2

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

Click Tools, Relations, Constrain All.

The command triesto solve all the apparent relationsin the sketch and reports the
number of constraints that were added to the sketch.
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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 asawholeis
displayed in the status bar at the bottom of the SolidWorks window.

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

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

O 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 Found- 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 98 it ishot 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, you can set that option by
clicking Tools, Options, and selecting theeneral tab. In thesketch section,
click Use 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.
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Dangling — brown, dashed. Only applies to a sketch entity which 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.

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, perhaps).

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, aswell as helpful information in the status bar.
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Thefollowing 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 a menu item or tool button, look for a brief
description of the menu item or button on the | eft side of the status bar.

By default a sketch opens on Planel, but you can open a sketch on Plane2 or
Plane3.

To sketch on Plane2 or Planes3:
1 Click Plane2 or Plane3 in the FeatureManager design tree.
2 Click View, Orientation, and double-click *Normal To.
3 Open a sketch.

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

The sketch origin is displayed in red in the active sketch. You can dimension to
and add relations to 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. Thegrid is optional, however, and you may sketch without a grid.

Toturn thegrid off:
1 Click the Grid tool [E#|, 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 applies to the end points of
lines and the centerpoints of circles and arcs.

Toturn 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 on page A-16.

Inferencing Cursors and Lines

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.

@ When you move the cursor along the
length of any sketched curve, it first D§
appears as amndpoint cursor, changes to

theon-curve cursor, and then toraidpoint % "§

cursor, and so on.
Q When two lines intersect, the cursor
changes to indicate the intersection.
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O When you sketch an arc, the cursor
changes as it moves around the arc.

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

O When you select the various sketch or
dimension tools, the cursor carries an
appropriate symbol with it. Shown are % % E‘\"
the Rectangle, Circle, Spline, Point, Trim,

Extend, and Dimension CUrSOrs. \ Q% QT l%

As you sketch, the SolidWorks software monitors your activity and provides
inferencing 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.

O When the endpoint of any line you are -
creating aligns with another point that you N
have already sketched, a dashed i
inferencing line indicates this alignment.
This helps you align endpoints with each
other so you can sketch without using a
grid.

/

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

I
o AT FO00R=2718
| B

A=160"R=20
Y
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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.

For example, after you finish sketching
an entity, press the right mouse button.
The menu that comes up letsyou select a
different sketch tool or perform a
different task without moving the cursor
to the toolbar or main menu.

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

—

A aat

T

by Zoom To brea
Zoom IOt
Ratate View
Pat

Line
Centerpoint Az
Tangent Arc

3 Pairt &rc

Dimenzion
Add Relation...
Display/Delete R elations. .

Redraw

Exit Sketch

Cutting and Pasting Multiple Sketch Entities
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You can cut and paste, or copy and paste, multiple sketch entities from one sketch

to another or within the same sketch.

Select the sketch entities and drag while using the following modifier keys:

Q To copy within the same document or different documents, press the Ctrl key

while dragging.

@ To move within the same sketch, press the shift key.

@ To move between different documents, press the Ctrl key and drag the sketch
into the second document. Then, release the Ctrl key, hold down the shift key

and drop the sketch.

Note: A new sketch hasto be open in the target document to do the drag and

drop operation.



Creating a Sketch on the Face of a Part
To sketch on modél 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 grid isdisplayed 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 new face and open a new sketch. Note how -
the grid appears on the broad face of the base g
in the this illustration.

When you are editing a sketchdhaded mode, :
you have the option to display the sketch plane .~ = 7
a translucent plane. (By default, models from

previous versions will have this checked.)

To turn thetranducent sketch planeon 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.

SolidWorks 98 User’s Guide 2-41



Chapter 2 Sketching with SolidWorks

Editing a Sketch

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

FeatureM anager design tree.

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

1 Right-mouse click on

2 Select Edit Sketch from the right-mouse menu.

AN

Select Dther

Edit Definition. g

Fropstiss...
Parent/Chid

)

aface

a sketch entity on a part (when the sketch is not
active)

a sketch name in the FeatureM anager design
tree.

The sketch used to create the selected face or %p%

entity opens for editing.
3 If necessary, click Rebuild to rebuild the part.

L] Filett Show

Prapetties...
Parent/Child

Exiting a Sketch
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You exit a sketch when you:

Create afeature from your sketched profile. For example, when you extrude
afeature or a cut from your sketch.

Click Rebuild when you are in a sketch.
Click the Sketch tool ||_;:?| when in a sketch.
Click Insert, Sketch from the main menu.

Select Exit Sketch from the right-mouse menu.



Derived Sketch

You can derive a sketch from another sketch that belongs to the same part or a
different part.

Note the following:

Q If you delete a sketch from which anew sketch was derived, you are prompted
that all derived sketches will automatically be underived. Click Yes or No.

O You cannot add or delete geometry on a derived sketch; its shapeis aways the
same as its parent. However, you can re-orient it using dimensions and
geometric relations.

O When you make changes to the original sketch, the derived sketch updates
automatically.

O To break the link between the derived sketch and its parent sketch, right-click
the sketch name in the FeatureM anager design tree and select Underive from
the menu. (After thelink is broken, the derived sketch will no longer update
when a change is made to the original sketch.)

To derive a sketch:
1 Select the sketch from which you want to derive a new sketch.
2 Hold the ctrl key and click the face on which you want to place the new sketch.

3 Click Insert, Derived Sketch.

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

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

Creating Features from Sketches

Sketches are the basis for many different types of features. See Chapter 4,
Creating Features, for information about using sketches to create solid model
geometry; see Chapter 3 for information about creating reference geometry.
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Does it matter where | start sketching?

2-44

When you create anew 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 part.

Left Planel

For example, if you choose *Front in the lane2
View Orientation dialog (or add a front
view to adrawing), the view isnormal to
Planel.

If you open anew part
and start sketching
without selecting aplane,
the sketchison Planel by
default and it is a front
view.

If your first sketchisa
top view, you should
select Plane2 in the
FeatureM anager design
tree before you click the [] =
Sketch icon. '

Planez

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 anew 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 thepdate button in theview Orientation
dialog. For more information, s@®ing Named Views on page 1-17.



How complex should sketches be?

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

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 7.00

R 7.00

R 700

R7.00
R 7DD:1:

R 7.00

R 7.00
[

A. Complex sketch

B. Simple sketch .
Add fillet features

Here are some things to consider:

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

O Simple sketchesare moreflexible 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 axisis used in acircular pattern,
and so on.

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

QO Creating and using construction planes
Creating an axis

Converting sketch lines to construction geometry

a

a

Q Creating 3D reference curves
QO Creating and using surfaces
a

Displaying reference geometry
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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 insert anew plane
and sketch on it.

To add aplane
1 Click View, Planes.
2 Click or Insert, Reference Geometry, Plane.

3 Sdect the plane type from the Specify Construction Plane dialog, and click
Next.

The following plane types are available:

Specify Construction Plane: Step 1 of 2

A |0

Dffset At Angle 3 Points | IPlane@Pt. | Line&Point| L Curve | On Surface

Help I Eancell Back |Next Finish I

Offset. Creates a plane parallel to aplane or face, offset by a specified distance.
1 Select aplane or 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.

1 Select aplane or aplanar face.

2 Select an edge, axis, or sketch line.

3 Specify the Angle between the new and existing plane.

4 Click Reverse Direction, if necessary.

5 Click Finish.

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

Note: To select amidpoint, right-mouse click on 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.
2 Select aplane that intersects that surface.
3 If no solution is displayed, you will also need to select an edge on that
surface.
4 Click other Solutions, if necessary.
5 Click Finish.

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 on the plane’s name in the FeatureManager design tree or in the
graphics area, or

 Click on the edge of the plane.

Using the plane’s handles and edges, you can do the following:
» Resize the plane by dragging a corner or edge handle.
« Move the 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 set 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.
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- Or -

1 Right-mouse click the name of the plane in the FeatureManager design tree.
2 Select Edit Definition.

3 Enter new valuesto define the plane, and click Finish.

Changing Construction Plane Names

To change the names for Planes 1, 2, and 3 in the current document, click two
times 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 createéefault plane names which 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.

To return to the original names, clikset All.

Hide or Show Planes

You can turn the display of planes on or off.
Toturn 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 on the plane or on its name in the FeatureManager design tree.

2 Click Hide or Show.
Note: Individual planes always appear when you select them.
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Edit Sketch Planes

You can change the model’s sketch plane.
To changethe plane of a sketch:

1 Right-mouse click the sketch in the FeatureManager design tree, andésielect
Sketch Plane.

2 Select a new plane by clicking a plane in the FeatureManager design tree or
select a new face by clicking a different model face in the sketch.

3 Click Apply or click cancel to exit without making a change.

Creating an Axis

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

Every cylindrical entity has an axis. Temporary axes are those created implicitly
by arcs and cylinders in the model. You can use a temporary axis to insert a
reference axis (or construction axis) in a part.

You can set the default to either hide or show all temporary axes.
To display temporary axes:
Click View, Temporary Axes.
Toturn thedisplay of reference axeson 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 hideor show an individual axis.
1 Right-click on the axis or on its name in the FeatureManager design tree.
2 Click Hide or show.
Tocreatean axisin a part or assembly:
1 Click or Insert, Reference Geometry, Axis.
2 Select from theptions to make an axis box:
» One Axis. Select View, Temporary Axes, and then select the axis.

» Two Planes. Select View, Planes, then hold the ctrl key and select two
construction planes.

» Two Points. Select two sketched points or two vertices.
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3

4

» One Line. Select oneline or alinear edge.
» One Surface. Select one cylindrical surface.

Verify that theitemslisted in the valid Items for an Axis box correspond to your
selection(s).

Click oK.

Note: To seethe new axis, click View, Axes to turn on axes display.

Converting Sketch Lines to Construction Geometry

3-6

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

To open an entity’s property sheet:

1

2
3
4

Right-click on the sketch entity.

Click properties in the right mouse menu.

Click the construction checkbox in the Properties dialog box.
Click ok.

Note: To convert several entities at the same time, hold the Ctrl key and select
each sketched entity. In the Common Properties dialog, click Properties
and click the Construction Geometries box.

In adrawing, you can convert sketch entities to construction geometry by
selecting the entities and clicking Tools, Sketch Entity, Construction Geometry. For
more information, see 2D Sketching on page 8-36.



Curve

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

O Projected Curve - from a sketch to amodel face, or from sketched lines on
intersecting planes

Q Helix and Spiral - by specifying pitch, revolutions and height

Q split Line - for planar or curved (silhouette) faces

QO curve Through Reference Points - from user-defined points or existing vertices
QO cCurve Through Free Points - from alist of X,Y, Z coordinates

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

Projected Curve

You can project a sketched curve onto amodel face to create a 3D curve.
To project a curve onto aface:

1 Create a sketch containing a single open or closed
curve (made up of lines, arcs, or splines) on aplane
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 FeatureM anager design tree and on the selected face.

Projected curve
used as sweep
path
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Helix

3-8

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

To create a projected curve using sketches on inter secting 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.

2 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

curveif the option Highlight all of selected features IS

not checked on the Tools, Options, Edges page. Otherwise, the entire reference
curve is selected (highlighted) when any part of the 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.

To createa hdlix:

1 Open asketch and sketch a circle. The diameter of this circle controls the
diameter of the helix.

Close the sketch.
Select the circle.

Click Insert, Reference Geometry, Helix.

a b~ W N

Select a definition 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
6 Depending on the definition, specify these values:



7

8

9

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

If necessary, click Taper Helix, specify ataper Angle, and check Taper Outward
if desired.
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).

Smaller pitch Tapered

Click oK.

Tocreatea spiral:

1

o g0 A~ W DN

8
9

Open asketch and sketch acircle. Theradius of the spiral at its start point isthe
radius of the sketched circle.

Close the sketch.

Select the circle.

Click Insert, Reference Geometry, Helix.

In the Defined by scroll box select Spiral.

Enter avalue for the Pitch - the change of the 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 awhole number.)

Click the Reverse box if you want to create an inward spiral.
Specify avaluein 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.
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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 and modified
individually. split Line is used with the Parting Line option in the Draft feature (see
page 4-26). Also, Split Line may be used as a hold line for face blend fillets (see
Face Blend with Hold Line on page 4-22.

To project a split line onto a planar face:

1 Open asketch on the face of the part and sketch aline
to project as a split line. ‘
2 Exit the sketch.

3 Click Insert, Reference Geometry, Split Line.

4 Inthe split Lines dialog box, select Projection and
click Next.

5 Inthe Project Split Line dialog, click the Sketch to
Project box and select the sketch in the
FeatureM anager design tree.

6 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.

7 Click Finish.

In special cases where there is an interruption in the
selected face, you can project the curve in asingle direction, and specify the
direction of pull.

In this example, the Face to Split iscylindrical, and the
sketch plane of the Sketch to Project liesin the areaof a
cut.

 Click single Direction to project the curve in one
direction only.

» Click Reverse Direction if the preview indicates
that the curve projects the wrong way.

If you do not click Single Direction here, the curve
projects al the way around the cylinder. /
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To create a silhouette split line on a part with curved or tangent faces:

1

With a part open, click Insert, Reference
Geometry, Split Line.

In the split Lines dialog box, select
Silhouette and click Next.

Click the Direction of Pull box.

In the FeatureManager design tree, click a
plane, edge, face, or axisthat extends
lengthwise 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

Flaned f---.-

Flane3

Creates a 3D spline through points located on one or more planes. You can use
sketch points or model vertices.

To create a curvethrough reference points:

1

Click 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 verticesis updated in the

Spline Points box, and a preview of the curve is displayed.
If you want to close the curve, click the Closed Curve box.

Click oK.

Curve Through Free Points

You can create a 3D spline from a set of points. There are two ways to generate a
point list for this purpose:

O You can create acurve file one point a atime, observing the effect on the

O You can create alist of pointsusing atext editor or other tool, such asa

resulting curve as you go along.

spreadsheet program.

SolidWorks 98 User’s Guide
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To createa curve one point at atime:

1

9

Curve File

Click Insert, Reference Geometry, Curve
Through Free Points.

IC testourve sldory Browse...

Paoint x

In the Curve File dialog box, double- L
click thefirst cell in the first row and 3
click Insert. ;

Save

Save b

Irisert

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 columnissetto 1. The
numbers in the Point column define the order in which the points will be
connected.

Cancel

.

Continue adding as many points as needed (one row is one point). The larger
the number of points, the greater your control of the resulting curve.

Notice the preview of the curve in the graphics area.

If necessary, you can insert anew 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 apreviously filled cell to go back and change its value, if
necessary.

To delete a point, select its row and press the 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.

To edit a curvefile:

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 createa curvefrom afile

1

Create a point file using a text editor, spreadsheet, or other utility. The format
of the fileis athree-column, tab- or space-delimited list of X, Y, and Z
coordinates.

If you use a spreadsheet to create the file, save it astext, 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. Notice
the numbers in the Points column, indicating the order in which the points will
be connected.

4 Examine the 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 surface is atype of reference geometry. You can create reference surfaces by
these methods:

Q Extrude, revolve, sweep, or loft from sketches
O Offset from existing geometry

Q Import from IGES (see Chapter 13, Importing and Exporting Files, for
information about importing surfaces.)

You can then use the surfaces to create features. For example, you can:
O Create asolid or cut feature by thickening a surface.

0O Extrude asolid or cut feature with the end condition Up to Surface or Offset
from Surface.

O Cut the mode with areference surface or by thickening a surface.
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Creating Surfaces

The methods you can use to create surfaces are similar to those you use to create
solid featuresin the moddl. You can extrude, revolve, sweep, or loft asurface from
sketches, or offset from existing model geometry. A surface may have either an
open or closed profile.

To extrude a surface:
1 Sketch the profile of the surface.
2 Click Insert, Reference Geometry, -
Extruded Surface. /
3 IntheExtrude Feature dialog box, on the
End Condition tab, choose the Type, and

specify the Depth. Extruded surface (MidPlane type) from

4 Examinethepreview. If theoffset isinthe & Sketched spiine
wrong direction, click Reverse Direction.

5 Click oK.

See Extrude on page 4-2 for more information about extruded features.
Torevolvea surface:

1 Sketch a profile and a centerline around which
to revaolve the profile.

2 Click Insert, Reference Geometry, Revolved
Surface.

3 If the profileis open, you will be asked if you
would you like the sketch to be automatically
closed.

Click Yes to create a closed profile, or No to
leave the profile open.

4 Enter the value for Degrees, and click Reverse
Direction if necessary.

5 Click oK.

See Revolve on page 4-9 for more information
about revolved features.
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To loft asurface:

1

6

Sketch the guide curves (if any are needed) and
the profiles for the lofted surface.

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 Profiles sketched on model faces
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 as desired.

Click ok.

See Loft on page 4-15 for more information about
lofted features.

To sweep a surface:

1

Sketch the guide curves (if any are Section Path
needed) and path for the swept surface

on model faces, or create planes as
needed for sketching.

Sketch the section of the surface, and

create coincident/pierce relations

between the guide curve(s) and the section. If the path is made up of more than
one segment, the section must lie on a plane which is normal to the path.

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, curve, or model edge for
the 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).

SolidWorks 98 User’s Guide 3-15



Chapter 3 Reference Geometry

7

8

Select options as desired under
Orientation/Twist Control, Advanced
Smoothing, and Maintain Tangency.

Click oK.

See Sweep on page 4-10 for more
information about 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.

Using Surfaces to Create Features

Offset Surface from a lofted
model surface

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 IGES surface.

Click Insert, Base, Thicken (if there are no
featuresin the part) or Insert, Boss, Thicken.

3 Sdect the surface.

3-16

In the Thicken Feature dialog, specify the
desired Thickness for the feature.



5 Specify the side(s) you want to thicken. Examine the preview to see the effect.

/?
N

Thicken Side 1 Thicken Side 2 Thicken Both Sides

E

D)

If you are creating a boss, the thickened surface must intersect the existing part.

6 Click oK.

To cut apart with a surface:

1 Create areference surface in the part
model, or import one.

Selected
2 Select the surface. surface
3 Click Insert, Cut, With Surface. \

X o\
Note the preview arrow, indicating which N ; |
side of the part will be cut away.

4 Inthe Surface Cut dialog box, click Flip the
Side to Cut Away to reverse the direction of
the cut, if necessary.

o @7

6 To hidethe surfaceif desired, right-click
the Surface feature in the FeatureM anager
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 Selected
import one. surface

2 Sedlect the surface.
3 Click Insert, Cut, Thicken.

4 Inthe Thicken Feature dialog, 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 isvisible, it may make the
image of the part appear too complex and hard to understand. You can set system-
wide visibility options to 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 on page
A-20 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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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:

O The Features Toolbar

O Base, Boss, and Cut

QO Extrude, Revolve, Sweep, and Loft
Fillet/Round, Chamfer, and Draft
Hole - Simple and Hole Wizard
Shell

Rib

Dome

0O 0O 0O O 0O O

Pattern - Circular, Linear, and Mirror
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The Features Toolbar

For many of the features described in this chapter, there is an icon on the Features
toolbar. 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 don’t want from any toolbar, or rearrange buttons to your liking.

Base/Boss

The first feature of every part created in SolidWorks idtse feature. (There is
only onebase feature.)

A bossis a feature that adds material to a part.

A base or boss may be created IBxtrude, Sweep, Revolve, or Loft (from one or
more sketches), ahicken (from a surface).

Cut
A cut is a feature which removes material from a part or an assembly.
A cut may be created IBxtrude, Sweep, Revolve, or Loft (from one or more
sketches), orhicken or cutwith Surface (from a surface).

Extrude

4-2

Extrude extends the sketched profile o
a feature in one or two directions as
either athin feature or asolid feature.

An extrude operation can either add
material to a part (in a base or boss)
remove material from a part (in a cut

or h0|e)_ Solid Feature Thin Feature

Seesurface on page 3-13 for information about usibgrude to create a surface.



The End Condition tab of the

) Extrude Feature HE
Extrude Feature dialog lets you Ere Condion | o |
define the characteristics of _ = - |
i DDeilm Beverze Direction Cancel
extruded features created with o N
el (110. 00mmy =
these commands on the Insert = _ e |
menu: Eelected | fems: ™ Draft while Extruding
[ &nale: [12deg j
* Base, Extrude I Diaft Outvsard
™ Both Directions
* Boss, Extrude Settings for: IDlrectlon'I 'l
e Cut, Extrude Estrude as: ISolid Feature =l

* Features, Hole, Simple

¢ Features, Hole, Wizard

The following 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 surface,
or set of surfaces, that intercepts
the entire profile. The next
surface must be on the same
part.

Up to Surface " Extends the feature from the
A sketch plane to the selected
surface.
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Type Example Description

A Extends the feature from the
sketch plane to a specified
distance from the selected

Offset from
Surface

surface.

Offset from Extends the feature from the

Surface, sketch plane to a specified

Reversed distance beyond the selected
surface.

Mid Plane Extends the feature from the
sketch plane equally in both
directions. (Depth specifies the
total depth, not the depth in 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.

Q Reverse Direction letsyou extend the feature in the opposite direction from that
shown in the preview.

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.
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Q Flip Side to Cut appears only when you are

extruding a cut. By default, material is @

removed 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
O Draft While Extruding lets you add a draft to

afeature while you extrudeit. If you check
this option, you must set the draft Angle, <D
and you can check Draft Outward, if needed. \ K/)

\

O Selected Items. If the Type you specified
relies on the selection of a surface or No draft 25° draft angle —
vertex, click that item now in the graphics inward
area. The selection isindicated in the
Selected Items box.

O One Direction Or Both Directions.

» One Direction extrudes the feature in one direction from the sketch plane.
Thisisthe default (Both Directions unchecked).

» Both Directions extrudes the feature in both directions from the sketch plane.
Specify al 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: Observethe preview to verify the direction and depth of the feature.

U Extrude As: aSolid Feature OF aThin Feature.
* Solid Feature adds (or removes) solid volumes to the model.

* 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.
See Chapter 11, Sheet Metal, for more information.

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

4-6

The following 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 appearsin the
Extrude Feature dialog box. When you sketch a closed 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- ErcCondion ThinFeaure | =
plane, Or Two Directions. Type. [ Draction S| feee Cancel
wWall Thickness 1000mm = Help

e One direction extrudes the sketch in
one direction using the specified P EshEnd  Cop Tiokness [T 2]
wall thickness.

« Mid-plane extrudes the sketch in
both directions, dividing the
specified wall thickness equally on
both sides of the sketch geometry.

» Two directions 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. The default isto add the wall thickness to the outside of the sketched
profile. Clicking Reverse adds the 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).



Extruded Base/Boss

To extrude a solid or thin feature base (or boss):

1 With a sketch active, click one of the

following: A sketched
rectangle...

5546

* |Insert, Base, Extrude

* Insert, Boss, Extrude

» The Extruded Base/Boss button on
the Features tool bar

The Extrude Feature dialog box appears.

2 Select the Type of extrusion. (Seethetable .-extruded to make a box
on page 4-3 for more information.)

3 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.

4 To add aDraft angle, click Draft While Extruding. Enter a value for the draft
Angle, and click Draft Outward, if desired.

5 If the Type you specified relies on the selection of asurface or vertex, click that
item in the graphics area. The selection isindicated in the Selected Items box.

6 Examinethe preview and click Reverse Direction to extrude in the opposite
direction, if necessary.

7 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.

8 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.

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 thicknessto 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 cap the 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 extrudea solid or thin feature cut:
1 With asketch active, click Insert, Cut,

Extrude or click Extruded cut [&] on the This sketch for a cut

on a cylinder face...
Features toolbar. Y

The Extrude Feature dialog box appears.

2 Select the desired Type. (See the table on
page 4-3 for more information.) T

/ -
) ...results in this / ,f )
3 Specify the Depth. extruded cut with [ /
. . . Flip Side to Cut \&r\i\\b
4 Examine t_he preview and click Reverse selected. \1\v /
Direction, if necessary. T

5 Select Flip Side To Cut, if desired.

6 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 as a Solid Feature, skip ahead to Step 11. If you are
extruding the cut as a Thin 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) To extrudein the opposite direction, click Reverse.

11 When you are satisfied with the preview, click oK.

Thin Feature Cut from
a sketched line
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Revolve

Revolve creates a base, boss, or cut by revolving a sketch around a centerline. The
default angle is 360°. See Surface on page 3-13 for information about using
Revolve to create a surface.

To makeathin or solid revolved feature:

1

Sketch a centerline and a closed set of
curves that do not self-intersect.

Click one of the following: D

* Insert, Base, Revolve
* Insert, Boss, Revolve
» Revolved Base/Boss on the Features toolbar

* Insert, Cut, Revolve

« Revolved Cut [#] on the Features tool bar

Choose a direction Type (One-Direction, Mid-Plane Or Two-Direction).
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.

Click Reverse to rotate the feature in the opposite direction.

Under Revolve As:, select Solid Feature Or Thin Feature.

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.

Click oK.
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Sweep

Sweep creates a base, boss, or cut by moving a profile (section) along a path,
according to these rules:

» The profile must be closed.
» The path may be open or closed.

» The path may be a set of sketched curves, 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 salf-intersecting.

See Surface on page 3-13 for information about using Sweep to create a surface.

Simple Sweep
To create a smple sweep:

Sketch on multiple planes, following these general steps:

1 Sketch a closed, non-intersecting profile on
one plane. KRt

2 Createthe path that the profile will follow. Use
asketch, existing model edge(s) or reference
curve(s).

3 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.

4 Click the sweep Section box, then select the section profile either in the model
or in the FeatureM anager design tree.

5 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.
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In the Orientation/Twist Control box:

» Sdlect Follow Path if you want the section to
remain at the same angle with respect to the path
at all times. In this example, the section is aways
at 90° to the path.

Follow Path

» Select Keep Normal Constant if you want the
section to remain parallel to the beginning section
at all times.

If you picked an edge as the path, and you want to parallel
continue the sweep along all tangent edges, click

Propagate Along Tangent Edges. = ¢
Keep Normal Constant

ends
remain

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.

Click oK.

For examples of creating simple sweep features, refer
to the tutorial, Learning to Use SolidWorks 98,
Chapter 5.

Sweep with Guide Curves

You can use guide curves to control the intermediate profiles as the sketch is
swept along the path.

1

SolidWorks 98 User’s Guide

To create a sweep using guide curves:

Create the guide curve(s), either as asketch, a

reference curve, or amodel edge. /
Create a path for the sweep. Thisalso can bea Path

sketch, reference curve or model edge.

Note: When using guide curvesto create a Guide
sweep, the path segments must be Curve
tangent (no angled corners).

Sketch the sweep section. It is recommended Section
that you sketch the section on aplanethat is S
normal to the end of the sweep path.
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4-12

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
curvesfor 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 underive it to break the
link to the original sketch. Use this as the section in the remaining steps.
See Derived Sketch on page 2-43 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 relations in the profile sketch, where the guide curve(s) intersect the
profile. 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 - The twist of the intermediate sectionsis
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 al of the intermediate sections.

* Follow 1st and 2nd Guide Curve - The twist of the intermediate 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 al 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 sweepswith 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 is None). See End
Tangency Options for Sweeps on page 4-14.

12 Click oK.

To view the intermediate sectionsin the sweep:
You can preview the intermediate sections created along the sweep path. This
option isonly available for sweeps with guide curves.

1 Right-click the sweep feature in the FeatureM anager design tree and select Edit
Definition.

2 Onthe Advanced tab, click Show Intermediate Profiles.

3 Usetheup 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 noteson using Guide Curves.

Q The path and the guide curves may differ in length. The sweep length is
determined by the shortest overlapping distance.

« If the guide curves are longer than the path, the sweep is as long as the path.

« If the guide curves are shorter than the path, the sweep is aslong as the
shortest guide curve.

Q Guide curves may meet at acommon 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 3-7 for information about
creating reference curves.

End Tangency Options for Sweeps

With asimple 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:
Q@ None. No tangency is applied.
Q Path Tangent. The sweep is normal to the path at the start or end.

Q Direction Vector. The sweep istangent to aselected 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 istangent 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 4-19 for illustrated examples.

4-14



Loft

Loft creates afeature by making transitions between cross-sections. A loft can bea
base, boss, or cut.

You may sketch two or more profiles, or _ o
at least one profile and one point. Only Soci:ffn‘);l:r:zzel anda
the first and/or last profile can be a point. Plamot

See Surface on page 3-13 for information
about using Loft to create a surface.

Simple Loft
To create a smpleloft:

1 Set up the planes needed for the profiles. Use existing faces and construction
planes, or create new construction planes. Planes do not have to be paralld.

2 Sketch the profiles, or profile and point.
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
pointisused. A preview curve connecting the
selected entities is displayed.

Click corresponding points

5 If the preview curve looks wrong:

» Usethe Up or Down buttons to rearrange the sketchesif you have selected
them in the wrong order.

« 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 adifferent point on the profile.

» Toclear all selections and start over, right-click in the graphics area, select
Clear Selections, and try again.

6 Choose from these options as needed:
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» 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 surfaces in the resulting
loft 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. Thisoptionis
available only if the loft sections have circular or elliptical arcs. The sections
are approximated, and sketch arcs may be converted to splines.

7 Specify the tangency options, if desired (the default isNone). See End
Tangency Options for Lofts on page 4-18.

8 Click oK.
For examples of creating simple |oft features, refer

to the tutorial, Learning to Use SolidWbrks 98,
Chapter 6.

Loft with Guide Curves

You can create a guide curve loft by sketching 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 makealoft with guide curves:
1 Sketch the profiles.
2 Sketch one or more guide curves. /

file 2
3 Add relations between the guide curve(s) protie \
and the profiles. You can use a _
i i profile 1
combination of: &

 Pierce relations between the guide
curve(s) and vertices and/or user- W?
defined sketch points on the profile.

 Coincident relations between vertices
and/or user-defined sketch points of guide curve
the guide curve(s) and the profiles.

It is recommended that these relations be added to the profile sketches.
4 Click Insert, Base (Or Boss), Loft.
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Click the Profiles box, then select the profile sketchesin the right order in
either the FeatureM anager design tree or the graphics window.

Click the Guide curve(s) box, then select the guide curves.

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.
See Simple Loft on page 4-15 for more
information about these options.

Specify the tangency options, if desired (the
default isNone). See End Tangency Options for
Lofts on page 4-18.

10 Click OK.

Noteson Creating L oftswith Guide Curves:

a

a
a
a

Guide curves must intersect al the sketched profiles.
Thereisno limit to the number of guide curvesyou may use.
Guide curves can intersect at a point.

You can use any of the following items as a guide curve: sketched curves,
model edges, or reference curves of any kind. See Curve on page 3-7 for
information about creating reference curves.

If asimple loft fails or twists, it is recommended that you add a Curve Through
Reference Points as aguide curve, selecting corresponding vertices of the
profiles to create the curve. See Curve Through Reference Points on page 3-11.

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 loft 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.

Center Line Loft

You can create aloft that uses avariation of aguide curvethat actsasacenter 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.
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To use a center lineto guide a loft:

1 Create the loft profiles and guide curvesif any.

2 Sketch acurve, or create areference curve. The center line curve must intersect
the areainside each closed profile.

3 Click Insert, Base (Or Boss), Loft, then select the profiles and guide curve(s) as
described above.

4 Click the Advanced tab, click the Center Line box, then click the sketch or
curve in the FeatureM anager design tree or the graphics area.

If you want to preview the effect of the center line, click Show Sections. Using
the slider, you can adjust the Number of Sections that are displayed. You can
view the sections in order by clicking the up and down arrows beside the
Section Number.

SN

5

Sketches Center Line Center Line
OFF ON

End Tangency Options for Lofts

4-18

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:

Q None. No tangency is applied.

Q Normal to Profile. Theloft isnormal to the sketch plane of the profile at the start
or end.

Q Direction Vector. The loft istangent 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. Theloft istangent 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.



The examples in the table are created from this Direction Vector

base feature and these sketches.
NN i?
End Profile Start Profile
Start Tangency Start Tangency
None None
End Tangency End Tangency
None Normal to
Profile
Start Tangency Start Tangency
Normal to Normal to
Profile Profile
End Tangency End Tangency
None Normal to
Profile
Start Tangency Start Tangency
All Faces All Faces
End Tangency End Tangency
None Normal to
Profile
Start Tangency Start Tangency
Direction Direction
Vector Vector
End Tangency End Tangency
None Normal to
Profile
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Fillet/Round

Fillet/Round creates arounded internal or external face on the part. You can fillet
al 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 severd fillets converge at a
vertex, create the larger fillets first.

Q Add drafts beforefillets. If you are creating amolded or cast part with many
filleted edges and drafted surfaces, in most cases you should add the draft
features before the fillets.

Q Save cosmetic filletsfor last. Try to add cosmetic fillets after most other
geometry isin place. If you add them earlier, it takes longer to rebuild the part.

Q To enable apart to rebuild more rapidly, use a single Fillet operation to treat
several edges that require equal radiusfillets. Be aware however, that when
you change the radius of that fillet, al the fillets created in the same operation
change.

Constant Radius

4-20

Tofillet multiple modd edges and/or faces:

Selected face

1 Click Fillet [ onthe Featurestoolbar, .« . —
or Insert, Features, Fillet/Round.
Before and
2 Select the faces and edges that you want after creating
to fillet or round a fillet feature

3 Specify the fillet Radius. /\

4 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.



6

8

Variable Radius

By default, the Propagate to Tangent
Faces option is selected. This extends
the fillet to al faces that 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 4-24 for more information.

Selected edge

Click oK.
Propagate to Propagate to
Tangent Edges Tangent Edges
OFF ON

You can also make variable-radius fillets. You specify a different radius for each
vertex of the edge being filleted or rounded.

Toinsert avariableradiusfillet:

1
2
3
4

Click Fillet on the Features toolbar, or Insert, Features, Fillet/Round.
Change theFillet 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.

SolidWorks 98 User’s Guide 4-21



Chapter 4 Creating Features

To change the radii of the fillets after they are inserted, double-click the fillet
feature, then double-click and modify the dimension displayed on each vertex.

For an example of creating variable radiusfillets, refer to the tutorial, Learning to

Use SolidwWorks 98, Chapter 9.

Face Blend

You can blend non-adjacent faces with a Face Blend fillet.

Toinsert aface 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 facesto be blended.
Under Items to Fillet, the selectionisindicated 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 which
results in an ambiguity, you can use aHelp 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

4-22

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 aface to be filleted.

In afillet of thistype, the radius of the fillet is driven by the distance between the

hold line and the edge to be filleted.



Toinsert aface blend fillet usng an edge:

1 Click Fillet (& on the Features toolbar, or
Insert, Features, Fillet/Round.

Face Set1 & 2

2 From the Fillet Type box, select Face Blend.

3 Click the Face Set 1 box, then click a model
face (or faces) to fillet.

[ i Id Li
4 Click the Face Set 2 box, then click the Hold Line

adjacent model face (or faces) to fillet.

5 Click the Advanced Face Fillet tab and check
the Set Fillet Boundary checkbox.

6 Click the model edge or edges that mark the
end of thefillet. The names are listed in the
Hold Lines box.

7 Click oK. The faces that share an edge with
the Hold Lines are removed by the fillet.

Toinsert afaceblend fillet using a split line:

1 Create asplit line on amodel face. See Split Line on page 3-10 for information
about creating a split line.

2 Click Fillet on the Features toolbar, or Insert, Features, Fillet/Round.
3 Select Insert, Features, Fillet/Round.

4 Under Fillet Type, select Face Blend.

Do not enter aradius. Theradiusis Face Set1&2
determined by the distance between the
Hold Line and the edge to be filleted.

5 Click one model face to be blended. Under
Items to Fillet the selection isindicated in
Face Set 1.

Hold Line

6 Click the Face Set 2 box, and click an
adjacent model face.

7 Click the Advanced Face Fillet tab, and
check the Set Fillet Boundary checkbox.

N

8 Click the split line. The nameislistedin
Hold Lines box.

9 Click oK.

SolidWorks 98 User’s Guide 4-23



Chapter 4 Creating Features

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).

e 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 have adipinit.

* Keep Surface. Uses the adjacent surface to trim the fillet. 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 Onthe model, sdlect the edges, faces, loops, or vertex to chamfer. (You can
also 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 thelist, and specify the necessary parameters:

« |If you selected Distance-Distance, enter values for the distances on either
side of the chamfer edges, or click Equal Distance and specify one value.

» If you selected Angle-Distance, enter valuesfor distance and angle. An arrow
indicates the direction in which the distance is measured. If necessary, click
Flip Direction.

« |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 sel ected faces in the model, to make a
molded part easier to remove from the mold. You can insert adraft in an existing
part or draft while extruding a feature. You can draft using either a neutral plane
or aparting line.

If the Draft icon does not appear on your toolbar, you can add it. Click View,
Toolbars, Customize, and follow the instructions on the Commands tab.

Neutral Plane

When you draft using a neutral plane, you select aface or reference planeto serve
as the neutral plane. The draft angle is measured perpendicular to this plane.

Toinsert adraft anglein an existing part using a neutral plane:

1
2

4-26

Click or Insert, Features, Draft.

In the Type of Draft box, select Neutral Plane, click in the Neutral Plane box, and
select the neutral plane in the graphics area.

Set the Draft Angle. If you want the draft to slant in the opposite direction, click
Reverse Direction.

Click inthe Faces to Draft box, and select the facesto draft in the graphics area.
Choosethe Face Propagation typethat 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 faces that
are tangent to the selected face. (The faces meet
with filleted corners.)

» All Faces. Draft all faces next to the neutral plane
and extruded from the neutral plane.

9]

 Inner Faces. Draft all faces extruded from the
neutral plane.

=

e Quter Faces. Draft all faces next to the neutral
plane.

When you are satisfied with the results, click OK.

5]

El



Parting Line

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 3-10), or you may use an existing model edge. Then you
specify the direction of pull, that is, which side of the parting line material is
removed from.

Toinsert adraft anglein an existing part using parting line:

1 Sketch the part to be drafted, and desired parting
lineg(s).

2 Insert asplit line curve as described in Split Line on
page 3-10.

Click Or Insert, Features, Draft.

In the Type of Draft box, select Parting Line.
Specify the Draft Angle.

oS g~ W

Click the Direction of Pull box, and select an edge or
face in the graphics area to indicate the direction of
pull.

Note the arrow direction, and click Reverse
Direction if necessary.

7 Click the Parting Lines box, and select the parting
lines in the graphics area.

8 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.)

9 When you are satisfied with the results, click OK.

SolidWorks 98 User’s Guide 4-27



Chapter 4 Creating Features

HoIe

Hole creates various types of hole features in the model. You place ahole on a
planar face, then specify its location by dimensioning it afterwards.

Q simple - Placesacircular 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.

Toinsert asimple hole:

1
2
3

9

Sdlect a planar face on which to create the hole.
Click Insert, Features, Hole, Simple.

Sdlect 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 asurface or vertex, click that item now in the
graphics area. The selection isindicated in the
Selected Items box.

Examine the preview and click Reverse
Direction, if necessary.

To add adraft, click Draft While Extruding. Enter
adraft Angle and click Draft Outward if necessary.

To create ahole in both directions, select the Both Directions checkbox.
Indicate settings for Direction 1 and Direction 2.

Click OK.

10 To position the hole:

a) Right-click the hole featurein the model or the FeatureM anager design tree
and select Edit Sketch.

b) Add dimensionsto position the hole. You can a'so modify the hole
diameter in the sketch.

c) Exitthe sketch or click Rebuild.

To change the diameter, depth, or type of the hole, right-click the hole feature in
the model or the FeatureM anager design tree, and select Edit Definition. Make the
necessary changes, and click oK.
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Toinsert aholeusing the Hole Wizard:

1
2

Select a planar face on which to create the hole.

Click Insert, Features, Hole, Wizard or a—

click Hole [ on the Features toolbar. B
Select the Hole type from the pull- p ey =
down list (countersunk, counterbore, §§§§ §51D R
and so on). S G R}

= 20
In the Section dimensions area, ! B
click-pause-click adimension valueto  |[we - e .
select it. Enter the new dimension. (ot P Suce 2] [Fe @ e
Select the Epd Condition Type from the o ] e || e |
pull-down list.

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 while the Hole 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.

Toinsert ashdl:
1 Click Insert, Features, Shell or click Shell on the Features toolbar.
2 Inthe model, click on the face(s) from which you want to remove material.
The faces are listed in the Faces to Remove box.

3 Specify the wall Thickness. %

4 Click shell outward if you want the shell thickness
added to the outside.

5 Click oK.

To set adifferent shell thicknessfor each face:
MultiThickness Faces

1 Select Insert, Features, Shell.

2 Click on the face(s) you want removed.
3 Click the Multi Thickness Faces box.
4

Click on the walls to which you want to apply
different thicknesses.

The faces are listed in the Multi Thickness Faces

box.
Face to Remove

5 Click each face in the Multi Thickness Faces
box, and enter aThickness value.

6 Choose whether to offset the shell inward or ‘

outward.
7 Click oK.
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Rib

Rib isaspecid 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.

Toinsert arib:

1 Using aplanar surface that intersects the part, sketch
the contour to be used for therib.

2 Click Rib [E 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.

5 Note the direction of the arrow in the preview. If
necessary select Flip Side of material to reverse the
direction in which material is added.

6 To add draft, select Enable Draft and enter the Angle.
Select Draft Outward if necessary.

7 Click Finish.

Toinsert arib with multiple draft angles:
1 Sketch the part and contour lines of the rib.
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

6

Dome

To select the neutral plane for the draft, click Next Reference until the contour
that represents the neutral planeisindicated. An arrow cycles around the edges
to show you which edge is selected.
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Click Finish.
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You can add a dome feature to any planar model face.

To create adome on a planar face:

1
2

Click Insert, Features, Dome.

Select a planar Dome Face in the
graphics area.

Specify the Height, and observe the
preview. The height is measured from
the centroid of the selected face.

Click Reverse Direction to create a
concave dome (default is convex).

If acircular or elliptical faceis selected,
you can click Elliptical Dome. This
creates a dome whose shape is a half
dlipsoid, with a height equal to one of
the ellipsoid radii.

A dome on acircular face may be larger
in diameter than the selected face.

Click oK.

Elliptical Dome OFF Elliptical Dome ON



Pattern/Mirror

Pattern repeats the selected feature(s) in alinear or circular array.

Mirror copies the selected feature(s) or all features, mirroring them about the
selected plane or face.

a

a

For aLinear Pattern, you select the feature(s), then specify the direction, the
linear spacing, and the total number of instances.

For acCircular 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 a planar 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 componentsin an assembly, see Adding a
Component Pattern on page 7-9.

Linear Pattern

You can use a linear pattern to quickly create multiple copies of afeature or
features in one or more directions.

Tocreatealinear pattern:

1

Create abase 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 amodel edge or dimension to

. N
indicate the pattern direction or driving Q\\E\\\ § “)\\D\\
dimension for the First Direction. Notice AN PN
the direction arrow on the model. N b

i irection i O
Click Reverse Direction if the arrow N ~N
points in the wrong direction. S I

- ~

Specify the values for Spacing and Total
Instances of the pattern.
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10 Select Second Direction in the scroll

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.

Click vary sketch if you want the pattern to change as it is repeated. See
Controlling and Modifying Patterns on page 4-38 for more information about
using Vary Sketch.

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 4-38.

Click oK to create the pattern in one direction, or continue with Step 10 to
create the pattern in two directions.

S S
box, and click adifferent model edge N
to indicate this direction. Again, you NN Q ) \Q\\
may need to click Reverse Direction. N IN N NN
(NT.

11 Set the values for Spacing and Total \\;\H \)\@ 0 @
Instances oOf the pattern in the Second \\\ \\@ [FJ
Direction and examine the preview. I S

12 Click OK.

Circular Pattern

You use acircular pattern to create multiple copies of afeature or featuresin

rotation about an axis.
Tocreateacircular 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.

2 Createan axisor use an existing linear edge or axis around which to pattern the

feature.

Note: For any circular object in SolidWorks, thereis 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.

(o) NG B

Specify the Spacing in degrees and the Total Instances of the feature.
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7 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.

8 Click vary sketch if you want the pattern to change
asit isrepeated. (Refer to Controlling and
Modifying Patterns on page 4-38 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 4-38.

10 Click OK.

You can use an equation to calculate the spacing angle used in acircular pattern.
To use an equation to control acircular pattern:

1 Create acircular 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.

3 Click Tools, Equations, then click Add in the Equations dialog box.

4 Click the spacing angle Hew Equation 1]
dimension in the model. The 7
dimension name is entered

9/
%

4 I"D2@EirF’attem1 "= 360/ "D1@CirPattemn1']
1
0

— 3 n oo

0= w o

in the New Equation dialog . oK | Cancel |
box.

5 Using the calculator keypad in the dial og box, click the equals sign (=) and
click 360 /.

6 Click theTotal Instances value in the model. Itsfull nameis 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 E] in the FeatureM anager 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 [8], or click Edit, Rebuild.
For more information about using equations, see Equations on page 5-7.
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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.

Tomirror afeature (or features):

1
2

5

Note: You can also mirror afeature about aface that is

Click Insert, Pattern/Mirror, Mirror Feature.

With the Mirror Plane box selected, click on aplane or ‘
@\\

face.

With the Items to copy box selected, click afeature or
featuresin the model or in the FeatureM anager 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 4-38.

Click OK.

perpendicular to the sketch plane. Mirroring will
be about the selected face, not about the feature
itself.

Mirror Pattern

4-36

To createamirrored copy of a pattern:

1
2

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
faces and edges of the original feature. See Geometry Pattern on page 4-38.

Click OK.



Mirror All

To create apart that is symmetrical about a planar face, you can use Mirror All. You
build one half of the part, then mirror the entire model al at once. Any changes
you make to the original half are reflected in the other half.

Tomirror apart around a planar face:

1 Establish a plane corresponding to the
plane of symmetry of the complete part.
This can be an existing plane or one you
create.

2 Create the features for one haf 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 aface on
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 4-33 or Circular Pattern on page
4-34.

SolidWorks 98 User’s Guide 4-37



Chapter 4 Creating Features

Controlling and Modifying Patterns
You can control and modify feature patterns in the following ways:

Q Usethe Geometry Pattern option to make exact mirrored/patterned copies of
features, and to improve system performance when using mirrored/patterned
features.

Q Usethe vary Sketch option to adjust the profile of the patterned feature based
on its dimensions and relations to other features.

O Use Delete Instance to remove individual instances of the patterned features.

Q Useamathematical Equation to calculate values that define the pattern.

Geometry Pattern

You can make mirrored or patterned copies of features using the Geometry Pattern
option. Geometry Pattern (a checkbox 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 are ignored (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 is on, 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 in not recal cul ated.

N
/\\)\\
//'\\

[/ ﬁ

(/

\/ L - ~
L / \\\

ltem 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
feature that has aface in common with another face on

the model!.

Vary Sketch

Use the vary Sketch option if you want the pattern to change

itsdimensions asit is repeated. For example, you may want to
maintain aspecific distance between the edges of the base part

and the patterned features.

In this example, the first feature (the hole
feature) is patterned three times.

« When vary Sketch is unchecked, the
pattern remains the same regardless
of the defining geometry.

« When vary Sketch is checked, the
pattern maintains its relationship to
the sloping edge, based on the
dimensions and constraints of the
first instance of the pattern.

To create a variable pattern:

Linear pattern
without Vary

Sketch /
first feature

Linear pattern with
Vary Sketch

1 Create asketch for the first feature in the pattern, observing the following

recommendations:

» The feature sketch must be constrained to the boundary that defines the
variation of the pattern instances. For example, in the illustrated pattern, the
angled top edge of thefirst featureis 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 o

and click the spinbox arrow to change the {

dimension.

This gives you a preview of the way this
dimension will drive the feature when you
create the pattern. Try adifferent dimension

for adifferent result.

SolidWorks 98 User’s Guide
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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. [ 4L
. v|x[n]a]=9]
4 Inthe FeatureManager design tree, select -
the feature to repeat.
&
5 Click Insert, Pattern/Mirror, Linear Pattern. o| o

6 Click the dimension that you want to use to
drive the pattern. Notice the preview arrow.

7 Click Reverse Direction if the arrow pointsin the wrong direction.

8 Click the vary Sketch checkbox.

9 Specify the values for the Spacing and Total Instances of the pattern.
10 Click OK to create the pattern.

Delete Instance
To delete an instance of afeature from a pattern, or an entire pattern:

1 Select aface on the instance of the feature you want to delete.
2 Pressthe Delete key.

3 Indicate whether to Delete Pattern Instances (Selected instances of the pattern)
or Delete Pattern Feature (the entire pattern).
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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:

Q Using the FeatureManager design tree

Editing, moving, and copying features

Using equations

Dependency editing using Rollback, Suppress and Unsuppress
Working with part configurations

Using adesign table

Displaying a section view of the model

Annotating parts

Specifying lighting characteristics and material properties
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The FeatureManager Design Tree

The FeatureManager design tree on

? plate.SLOPRT

the left side of part windows @D\'ft;gj;a““'
provides an outlineview of thepart. | 7>
The design treemakes it easy tosee | ..
how the part is constructed. The p oot
features are listed in the order in "

[T Annatations

which they are created.

In the FeatureM anager design tree
of an active part, you can:

<R

Q Click the # sign beside an item’s icon, or
double-click an item’s name, to expand the
item and display its contents.

Q Right-click a feature to edit its definition,

sketch, or properties, or to view its parent/chilg] s

relationships. Seeeature Editing on page 5-3.

[_[O]x]
i
K] _'I_I
% plate [Default) % plate [Default)
L0 Plane . Planel
o Plane2 -7 Plane2
L% Plane3 % Planed
if Oiigin w s Origin
10 BaseEntiude —————Pi 7] BaseExtude
k7] Fillet] Loy [ Sketohl
) Fillet1
\& CutEdnudz 4] Fillet2
W shen \‘5 IG5 CutExtudel
LT Annatations L (4 Sketch2
5 shen
[T Annotations

Q Double-click a feature to expose its dimensions

and drag handles.

Q Click a feature name twice slowly (cligiause, click), type in a new name,

and presg&nter to change its name.

Q Select a feature for dependency editing operatiroitbéck, Suppress,
Unsuppress). SeeDependency Editing on page 5-10.

Q Drag and drop items in the FeatureManager design tree list to reorder them.
This changes the order in which features are reconstructed when the model is

rebuilt.
G plate G plate
. Plangl % Planel
% Plane2 . Plane2
..._"\\ Plane? ----\'\.\ Planed
gy Origin o da Origin
-0 Base-Extiude w10 BaseExtrude
] Fillett 4] Fillett
7] Filet2 i
w45 CutEtudeT @ shen &
-\ Shelt -
T Annntalm‘n\/ [T Annotations

Changing feature order changes the part




Feature Editing

This section describes feature editing functions. These functions are accessible
using either main menu selections, or right-mouse menu selections on
FeatureM anager design tree icons.

Edit Definition

You can edit the definition of afeature to change its parameters. For example, you
can edit the depth of an extruded feature, or the instance count in a pattern.

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.

To edit the sketch of a feature:

1 For features made from a single sketch (extruded features, for example), click
the feature either in the graphics area or in the FeatureManager design tree,
then click Edit, Sketch. Alternatively, you can right-mouse click the feature,
and select Edit Sketch.

For features made from multiple sketches (loft or sweep features, for example),
expand the feature in the FeatureManager design tree (click the # beside the
feature name) in order to see the sketches. Right-mouse click the sketch, and
select Edit Sketch.

2 Edit the sketch as needed.

3 Click 7] to exit the sketch, or right-click anywhere in the graphics area, and
select Exit Sketch, or click Rebuild [8]. The part rebuilds with your changes.
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Edit Sketch Plane

You can change the plane of a sketch to change the location of afeature on the
model. Sketches can be on the standard planes, on reference planes you create (see
Creating a Construction Plane on page 3-2), or on planar model faces.

To change the sketch plane:

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

2 Select anew sketch plane by clicking either a plane in the FeatureM anager
design tree, or a planar model face.

3 Click Apply, or click cancel to exit without making a change.

Feature Properties

You can view and edit the properties of features, dimensions, faces, edges,
sketches, axes, and planes. The dial og that appears correspondsto the type of item
that is selected when you choose Properties from the right mouse menu.

To edit feature properties.

1 Click afeature either in the graphics area or in the FeatureM anager design tree,
then click Edit, Properties, or right-mouse click the feature and select
Properties. The Feature Properties dialog appears.

2 Edit the color, or click Suppressed (see Dependency Editing on page 5-10 for
more information about suppressing features).

3 Click oK.
To changefeaturecolors: T — i
1 Right-mouse click the feature in the ";”“;P ED'TQE
FeatureM anager design tree or graphics area, and =
select Properties Green [182 UsePar Cobo
i . Blue I192 Change Calar...
2 Inthe Feature Properties dialog, click Color. ﬁl
Advanced... |

3 IntheEntity Property dialog, click the Change
Color button. Select acolor from the color palette

— Entity Information

MName:

or define a custom color. by
. . . . €% Sy Bt
4 Click Advanced to change lighting properties L e,

such as shininess and transparency.

Cancel Help
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6

To restore the feature to the color of the part, click Use Part Color.
Click oK.

To changethecolor of afeatureface:

1
2

Right-mouse click the feature face and select Face Properties.

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 face to the color of the feature it belongsto, click Use Part Color.
(Face colors override colors specified for the feature.)

Click oK.

Parent/Child Relationships

When features are built upon other features, their existence depends upon the
existence of the previously-built feature. The new featureis called achild feature.
For example, a holeisthe child of the solid in which it is cut.

A parent feature is an existing feature upon which others depend. For example, a
boss is the parent feature to afillet that rounds its edges.

To view Parent/Child relationships

1

2

—P b
Farent:

In the FeatureManager design tree or inthe graphics | T Boso Evre
iy Sketch

area, right-mouse click the feature whose
relationships you want to see. T

Select Parent/Child from the menu. You can only
view the relationships; you cannot edit them.

— Children
E--a Base-Extrude -

g Sketch2
-] Fillet2
Cut-Extrudel

.\ Shelt 4|
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Feature Handles

Extruded and revolved features have handles that allow you to move, rotate, and
resize the features quickly.

To display and usethe feature handles:

1 Click the Move/size feature tool on the Features toolbar. (If this buttonis
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 Move —
graphics area. Double-click the feature to Rotate — ' p
display both the handles and the dimensions of

Resize
the feature. (depth)
3 Torotate or resize afeature, drag the

appropriate 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.

» Holdthe Alt key as you drag to maintain the dimensions and relations on the
feature. The feature is allowed to move only within unspecified degrees of
freedom.

5 When you are finished, 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 isthe 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, presstthkey as you select the
features. This is useful in the case of underdefined child features.
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Copying Features

To copy afeature:

1 Pressthe ctrl 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 atime, pressthe Ctrl key as you select the features.

L ocating dimensions are left dangling, and the feature and sketch are marked
with ared 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 anew 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 featuresfrom 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.

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 partsin an
assembly, or the values (distances or angles) used in mates.

To add an equation:
1 Click Tools, Equations, and in the Equations dialog box, click Add.

2 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 left to right (the expression on the left is driven by the
expression on the right), in the order in which they appear in thelist.
Therefore, the order in which you enter equations can affect the resulting part.

Note: When using atrigonometric function in an equation, the value of the
angleisinterpreted as radians. For example, sin(90) is evaluated as .89
(90radians) not 1.0 (90deg).

3 Click oK. The equation is listed in the Equations dialog box, and the resulting
valueisdisplayed in the Evaluates To column.
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5-8

4 If you want to add another equation, click Add again; otherwise, click OK to
close the Equations dialog box. Notice the Equations folder [E] inthe
FeatureM anager design tree.

5 Click Rebuild [8] to apply any changes caused by solving the equation.

To add more equations:

1 Click Tools, Equations, Add, or right-mouse click the Equations folder [E], and
select Add equation.

2 Repeat Steps 2 through 5 above.

To edit an equation:

1 Click Tools, Equations, Edit All, or right-mouse click the Equations folder [E],
and select Edit equation.

2 Inthe Edit Equations dialog box, edit the text of the equations as needed, and
click oK. The revised equation is displayed in the Equations dialog box.

3 Click oK, and Rebuild [8] the model.

To delete an equation:

1 Click Tools, Equations, or right-mouse click the Equations folder E], and
select Delete equation.

2 Click the equation number or the status marker (see the next section) for the
eguation to delete, and click the Delete button in the Equations dialog box.

3 Click oK, and Rebuild [8] the model.

Equation Satus

When you delete afeature or adimension that is used in an equation, the system
asksyou if you want to delete the equation also. Because the order of solving
equations isimportant, you may prefer to keep the equation, and edit it later. (You
can cut, copy and paste equationsin 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 a
red exclamation point ¥ inthe Equations dialog box. Equations with Solved status
are marked with green checkmark ..



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 measurethe distance between surfaces, edges, or vertices:

1 Click Tools, Measure.To keep the dialog in
place while you are working, click the push
pinicon [EA].

2 Click the entitiesto measure. (You could also
pre-select entities by Ctri-clicking them
before opening the dialog.)

3 Inthe Projection On area, select Screen to Measurement between these points
measure the projection to the screen; click
Plane/Face to measure the projection to a

Measure M= B
selected plane or planar face. B p—
A line appears between the Selected Items, e e vl
and appropriate distance values are displayed € Plane/Facel

. ~Meast it:

in the Measurements box. e T =

Frojection: 180.00mm &I
Delta: 180.00mm Help |

Delta 'y 0.00mm

4 New measurements update dynamically
when you change selections. To select
different items to measure:

» Click aselected item again to deselect it,
then click anew item.

» Click aniteminthe Selected Items list and press the Delete key.

« Right-click in the graphics area, and select Clear Selections to start again.
5 Click close to close the dialog box.
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Dependency Editing

The Dependency Editing Toolbar contains tools to rebuild the model, and to
suppress and unsuppress features of the model.

To display the Dependency Editing Toolbar :

Select View, Toolbars, Dependency Editing, or right-mouse click in any toolbar
area, and select Dependency Editing from the menu.

Suppress/Unsuppress

You can suppress afeature so you can work on the model with the selected feature
temporarily removed from the model. Suppressing afeature not only removes it
from the display, but aso 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 5-5 for more information. Examine the
illustrations below:

Q Inthefirst example, the Tooth Cut feature (the parent) and the Tooth Copies
feature (the child, a circular 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 Inthe third 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 suppressafeature:
1 Select the feature(s) in the FeatureM anager tree.

2 Click Edit, Suppress, or on the Dependency Editing tool bar.

The selected feature is removed from the model (but not deleted). The feature
disappears from the model view and is grayed out on the FeatureM anager
design tree.

To unsuppress a previoudy-suppressed feature:
1 Select the suppressed feature on the FeatureM anager tree.
2 Click Edit, Unsuppress, Or on the Dependency Editing toolbar.

Note: While afeature is suppressed, the only way to select the feature to
unsuppress it is through the FeatureM anager design tree.

To unsuppress a previousy-suppressed feature and its dependents:
1 Select the suppressed feature on the FeatureM anager design tree.

2 Click Edit, Unsuppress with Dependents, Or on the Dependency Editing
toolbar.

- Or -
1 Select the child feature.

2 Click Edit, Unsuppress =,

The selected feature and any features that are dependent on it are returned to
the model.

To suppressa feature using Properties:

In the FeatureM anager design tree, right-click afeature, and select Properties.
In the Feature Properties dialog box, click Suppressed.

Click oK.

To unsuppress the feature, repeat the procedure and click Suppressed again
(deselect it).

A W N P
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Rollback

Rollback reverts the model to the state it was in before a selected feature was
created. When a part 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 change a part at an earlier point of its development.

Torollback with therollback bar: 5. BaseExtrudsThin
1 Place the cursor over the rollback bar in the 5] ShestMetall
FeatureM anager design tree. The cursor changes -2 FlattenBends1
to ahand. H-ﬂ Process-Bends]
2 Click to select the rollback bar. The bar changes "@' Boss-Extndel]
color from yellow to blue. ~{T] Annotations g

3 Drag the rollback bar up the FeatureM anager
design tree until it is above the feature you want
rolled back,

- Or -
Use the up and down arrow keys on the . 1) BaseExtruds Thi
keyboard to move the rollback bar up or down. " S?E't r:| ”t‘ ”E' "
(Check Arrow key navigation in Tools, Options, g SheetMeta
General to enable this functionality.)

Rollback bar

I;)D Flatten-Bends1
H-§  Process-Bends ®

Note: Therolled back icons are grey, and cannot be ﬁé Bozz-Extrude
selected. LT Annotations

Toroll forward:
Move the rollback bar down the FeatureM anager design tree. You can:

» Roll forward all the way by dragging to the bottom of the tree, or afew steps
at atime, 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.)
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Derived Parts

You can create a new part directly from another part. The new part, called a
derived part, hasthe origina part asitsfirst feature, and it islinked to that part by
means of an external reference. This means that any changes you make to the
origina part will be reflected in the derived part.

When apart has an external reference, its name in the FeatureM anager design tree
isfollowed by an arrow ->. To see the name, location, and status of the externally
referenced part, right-mouse click the derived part, and select List External
References.

You can add features to aderived part. 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. To edit the original part,
right-mouse click the derived part, and select Open partname.sidprt. Any changes
you make are applied to the original part. In addition, the changes are reflected in
any derived parts that have an external reference to the origina part.

To create aderived part from another part document:
1 Open anew part document.
2 Click Insert, Base Part.

3 Browseto the original part file (.sldprt) you want to use as an external
reference, and click open (or double-click the part file).

The derived part is opened in a new part window. Notice the arrow after the
name, indicating an external reference to the original part.

To createa 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 anew part window.

This method is especially useful when the assembly component has been
edited within the assembly. For example, you can create a cavity in amold
assembly, then derive the pieces of the mold. The derived parts maintain the
necessary references to the cavity component in the assembly. See Creating
Molds on page 7-15 for more information.
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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 apart in asingle document. When you use the part in an
assembly, you can choose which configuration to use.

Creating a Part Configuration

You can create a part configuration that has suppressed features, and give the
configuration a unique name. You can then view the part with the suppressed
features by selecting the named configuration.

To createa part configuration:
1 Click the Configuration tab at the bottom of the
FeatureM anager design tree to change to the ’@ %
Configuration Manager. ——L\J:
2 Inthe Configuration Manager tree, right-mouse click _

the part name and select Add Configuration. The Add
Configuration dialog box appears.

3 Enter aConfiguration Name, and add Comments if desired.

4 Click Advanced to specify how apart configuration is referenced when it is
used in aBill 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 a name to be
used in the Bill of Materials. The configuration name isfilled in by default.
Alternatively, you may enter a name (such as a part number) of your own
choosing.

5 Click oK. The new configuration name appears in the tree.

6 Return to the FeatureManager design tree view by clicking [
the FeatureM anager tab.

7 Suppress or unsuppress features to create the desired
configuration.
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Viewing a Part Configuration

You can switch between the various part configurations that you have created.

To switch to a different configuration:

1 Click the configuration tab to change to the Configuration

e

2 Right-mouse click the name of the configuration you want
to view and select Show Configuration.

- Or‘ -
Double-click the configuration name.

A confirmation message box appears, notifying you that some configurations

may taketimeto display. Click OK to continue; click Cancel to abort the action.
If you do not want the message to display again during this session, click Don't
ask for confirmation again during this session

The named configuration becomes the active configuration, and the display
updates to reflect any differences in suppressed features.

Editing a Configuration

To edit a part configuration:
1 View the desired configuration.
2 Change to the FeatureManager view, and change the suppression 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, and comments as desired.
3 Click oK.

To change only the name of the configuration, click-pause-click the namein the
Configuration Manager tree, type the new name, and press Enter.

Opening a Part 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.
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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.

3 Sdect the desired configuration.
4 Click oK. The part opens in 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 aconfiguration does not delete any features. You cannot delete the
configuration that is currently active.

Design Table

A design table alows you to build multiple configurations of parts by driving
dimension values from cells 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.

To create a design table:

1 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.

2 Inthefirst column (row header cells A2, A3, etc.), enter the names of the design
configurations that you want to create.
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3 Inthefirst row, (column header cellsB1, C1, €tc.), enter the full names of the
dimensions or the features that you want to control. There are two waysto do
this:

» Copy and paste (using Ctrl-C and Ctrl-V) dimension names from the
Properties dialog box into the appropriate cells in the spreadsheet. To copy
the name of a dimension, right-click the dimension, and select Properties.
Select the name in the Full Name box, then copy and paste.

You can also usethe Properties command to assign more meaningful names
to dimensions. See Dimension Properties on page 9-11.

« Typethe namesinto the spreadsheet. To display the dimension names for all
the dimensions, click Tools, Options, and on the General tab, under Model,
click Show dimension names.

A full dimension nameisin the form Dimension name @ Feature or Sketch
name, or just the Feature name. For example, the default full name for the
depth of thefirst extrusion in a part is D1@Base-Extrudel.

4 Fill inthe dimension values in each column. For example:

D1@Base-Extrude D2@Cut-Extrudel
rev 1l 45 88
rev 2 48 94

You also can use a design table to suppress and unsuppress features. To
unsuppress (include) a feature, put the feature namein the first row (asa
column header) and enter yes in the appropriate cell. To suppress (remove) the
feature, leave the related cell blank. For example, the following design table
suppresses the feature Cut-Extrudel in the configuration named rev 2:

Dl1@Base-Extrude Cut-Extrudel
rev1 45 yes
rev 2 48
5 Save the spreadsheet.
6 Open the part where you want to use the design table.

7 Click Insert, Design Table. In the Open dialog box, navigate to the spreadsheet
fileand click OK.

The spreadsheet appears in the part document, the Excel menus and toolbars
are displayed, and a message is posted, indicating the names of any new
configurations that were generated by the design table.

8 Edit thetable, if necessary. When you are finished editing, click anywhere
outside the table to close it. The SolidWorks menus and toolbars reappear.
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To select one of the design table configurations, click the

configuration tab at the bottom of the window. Right-click a ’@ %

configuration and select Show Configuration. ——L\J:
To edit adesign table:

1 Click Edit, Design Table. The table appears, and the Excel menus and toolbars
are displayed.

2 Edit the table. You can change the dimension valuesin the cells, add rows for
additional configurations, or add columns to control additional dimensions.

3 Click anywhere outside of the design table to close it.

To delete a design table:

1 Click Edit, Delete Design Table.
2 Confirm the deletion and click OK.
Deleting the design table does not del ete the configurations created by it.

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 apart 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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Custom File Properties

You can use custom file properties to add more information to a part or
subassembly document. These properties can be used:

» Inabill of materials (seeBill of Materials on page 9-28)

« Asadvanced selection criteriafor managing assembly configurations (see
Component Selection by Properties on page 6-31)

« Astext in notes (see Note on page 9-18)

To add custom propertiesto a part or subassembly document:
1 Click File, Properties, then click the Custom tab.
2 Enter aName for the property, or choose one from the list.
3 Select the Type of value (text, number, etc.) the custom property will use.
4

Enter avalue for the custom property that is compatible with the selection in
the Type box.

5 Click Add. The Properties box displays the name, value and type of the custom
properties.
To modify custom properties.
1 Inthe Name box, click the property that you want to change.
2 Edit the Type or Value as needed.
3 Click Modify.

To delete custom properties:

In the Properties box, click the property that you want to delete, then click
Delete.

SolidWorks 98 User’s Guide 5-19



Chapter 5 Working with Parts

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 models
in the part document itself. This includes dimensions, notes, symbols, etc. Then
you can import the dimensions and annotations from the model into a drawing.

See Chapter 9, Detailing, for more information about dimensions and annotations.

You can control the display of annotations in the part window using right-mouse
menu selections on the Annotations folder T in the FeatureM anager design tree.

To select the types of annotationsto display:

1 Inthe FeatureManager design tree, right-mouse click Annotations T and
select Details. The Annotation Properties dialog box appears.

2 Under Display filter, select the annotation typesto display (Notes, Datums, €tc.),
or click Display All Types to show all types of annotations available for the part.

3 Changethevaluesinthe Text Scale boxesto modify the scale of thetext used in
the annotation.

4 Sdlect 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 is in 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 globally toggle the display of 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.



Totogglethe display of feature dimensions:

Right-mouse click Annotations and select Show Feature Dimensions. This has the
same effect as checking the Feature Dimensions box in the Display filter of the
Annotation Properties dialog box.

To togglethedisplay of reference dimensions:

Right-mouse click Annotations and select Show Reference Dimensions. This has
the 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 themodd:
1 Click View, Display, Section View, or click on the View toolbar.

2 Click on one or more planesin the FeatureM anager 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 aplane or face in 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.
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5 Select aPreview/Display mode:

» When Preview is checked, the section view is updated whenever any itemin
the dialog box is changed. If you need to adjust more than one setting,
especially with alarge 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 al the changes at once.

6 Click oK.

%

To use the viewing planeto cut a section view:

Instead of model faces and planes, you can use a viewing plane to cut the section
view. The viewing plane is an invisible plane that is parallel to the screen, and
normal to your line of sight. The initial position for this plane is the center of the
part body bounding box. As you 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 settings in the Edit Section View
dialog box and/or select a different plane.

Toreturn to anormal view of the mode!:

Click view, Display, Section View to remove the checkmark beside the optioninthe
menu.
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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

4

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 cul ated. \z

Theresults are displayed in the Mass Properties
dialog box, and the principal axes and center of
mass are displayed graphically on the model.

Click Print if you want to print the results directly
from this dialog box.

Click copy if you want to copy the information to the clipboard, then paste it
into another document.

Click close to close the dialog box.

Section Properties

You can display certain mass propertiesfor aplanar face, sketch, or sectionfacein
adrawing view. The properties reported depend on the entity selected.

To display section properties:

1

Select aplanar model face in any document, or the crosshatch section facein a
section view in adrawing, or select a sketch (either click the sketch in the
FeatureM anager design tree, or right-click a feature, and select Edit Sketch).

Note: Section properties of sketches can only be calculated for closed profiles.

Click Tools, Section Properties. The results are displayed in the Sectional Mass
Properties dialog box, and the principal axes and center of mass are displayed
graphically on the model.

Click Print if you want to print the results directly from this dialog box.

Click copy if you want to copy the information to the clipboard, then paste it
into another document.

Click close to close the dialog box.
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Part Color and Lighting

You can change the color of apart and the properties that define the way the
material reactsto light. This section describes changing the color of the whole
part; for information about changing the color of an individual feature, see
Feature Properties On page 5-4.

To changethe 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.

5 Make surethat Apply To: is Set to Active Document, then click OK to close the
Options dialog.

To changetheway a part reactsto light:

1 Click Tools, Options, and select the Color tab.

2 Under system, select Shading, then click the Advanced button.

3 Usethe dider controls to change the display properties.
« Ambient. Light reflected and scattered by other objects
- Diffuse. Light scattered equally in all directions on the surface
 Specularity. Ability of a surfaceto exhibit highlights
» Shininess. A glossy, reflective surface or adull, matte surface
» Transparency. Ability to pass light through the surface
» Emission. Ability to project light from the surface

4 Click ok when done.
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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 all directions. For
example, the light 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. Thisis a columnated light source consisting of parallel rays
arriving from asingledirection. (The sun isareal-world example of directional
light.) The direction of the light source is apparent to the viewer.

O Spot Light. A restricted, focused, point-source light that emits a cone-shaped
beam that is brightest at its center.

To adjust thelighting in a shaded view:
1 Click View, Lighting.

The Light Sources dialog box appears, with atab for each light source. By
default, there is an Ambient Light source and one Directional Light source.

Light Sources

Amb\enl' Ditectional Light 1~ Spot Light 1 I

IR b e RO

T Diffuze
———g| Yeecoosoons:
Specuar
— J 2| T e dutanth

" Exponent —I

Attenuation Delete

— Spat Direction

} ® A |1 .
PrrrrErEnEE et - |—D|sab|e
A B |0 [0.00m jDistangE
c [0 [1e0 ::Ilgutoff

AddDiection | AddSpot | ok | camcel || spnr | Hep |

2 Onthetab for each light source, select the color, direction, intensity, and other
characteristics of thelight source, as described bel ow. 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.
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« Use as default. Preservesthe Direction, Ambient, Diffuse, and Specular values
as the settings for the default Ambient and Directional Light in new models.
(Not available for 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 Ccancel to end the session without saving
the changes.

Light Source Characteristics

The light 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 scattersequally in all directions so it appears equally bright no
matter where the observing eyeislocated.

 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; aglossy surface has high specularity.
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Spot Light Characteristics

These additional characteristics are unique to the Spot Light:

 Spot Position. Specifies the position from which the light arrives. Adjust the
sliders to specify the position of the spot light relative to the center of the
scene.

» Spot Direction. Specifies where the light is pointing in the scene. Adjust the
dliders to specify where the spot light strikes the scene.

Think of these controlsin the same terms as a spotlight 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 results in a more or less concentrated beam of
light. A higher spot exponent resultsin amore 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. Thethree boxes (a, b, and c¢) hold values that
are used in an equation to arrive at an attenuation factor.

1

attenuation factor = Tib.drc.d

« Distance. The distance from the light source to the surface of the model. Use
the spinbox arrows to modify the distance. (Thisvaueisrepresented by d in
the attenuation factor equation.)

« 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.
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Curvature
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You can display the model with the surfaces rendered in different colors according
to their local radius of curvature. Curvatureis measured in units equal to 1 divided
by the radius of the curve, in meters. By default, the greatest radius of curvature
shown is 1000.000, and the smallest radiusis 1.000.

Asthe value increases, the corresponding color changes from black (1.000),
through blue, green, and red (1000.00). You specify the color gradations
associated with the radii of curvature on the Color tab of the Options dialog box.

Torender curved surfacesin 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 is shown beside the cursor.

To remove the color, click View, Display, Curvature again.

Torender an individual model facein colors;

Right-mouse click the model face and select Face Curvature. The curvature of
the selected face is displayed in color as long as the menu item remains
checked. When you point to a model surface, the curvature value is shown
beside the cursor.

To removethe color, right-mouse click the model face and click Face Curvature
again.

To set the curvatureradiusvalues;
1 Click Tools, Options, and select the Color tab.
2 Click the curvature button.

3 Select theradius value edit boxes that you want to change and enter new
values. You can modify the values at five intervals on the color scale; values
are interpolated for the intermediate colorsin the range.

4 Click the Apply button to see how the color scale changes in response to the
new radius values.

5 Click OK to save the new settings.



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

0o 0O 0O O 0o 0 o0 o

Design methods

Creating an assembly

Assembly mating

Exploding an assembly view

Simplifying large assemblies

Using assembly configurations

Using advanced component selection 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. See
aso the next chapter, Working with Parts within an Assembly, for information
about the top-down method.

Bottom-Up Design

|

Bottom-up design is the traditional method. 1 Create parts G
In bottom-up design, you create parts, insert '

them into an assembly, and mate them as - —
required by your design. Bottom-up designis 2. create assembly!

the preferred technique when you are using |
previously constructed, off-the-shelf parts. L — —

An advantage of bottom-up design is that 3. Insert and mate |
because components are designed parts | v | ',4
independently, their relationships and L ————
regeneration behavior are simpler than in top-

down design. Working bottom-up alows you to focus on the individual parts, and
it isagood method to use if you do not need to create references between parts.

)
(.
N
o

L — — 4 b - — 1

Top-down Design

6-2

Top-down design is different because you Fr— - — —
start your work in the assembly. You canuse 1. create assembly |

the geometry of one component to help |

define other components, or to create cut or

hole features that are added only after the

components are assembled. Or you can start 2 Create parts in
with alayout sketch, define fixed component place i
locations, planes, etc., then design the parts # =

referencing these definitions. 3. Create (or insert) | |
. . other parts | ]
For example, you can insert apart in an ‘

assembly, then build afixture based on this L -
part. Working top-down, creating the fixture in 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
=
|

L — — Jo ST gL — 4




Understanding Assemblies

When a part 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

Thisis atypical assembly window.

S SolidWorks 98 - [Float Bowl Lid SLDASM] MmEE
@ Fle Edit “iew Inzet Taoolz PhotowWorks Window Help . =0

D@HI%@.I%EIﬂ-IINIG’I‘?|Q@\O\I@lG$I® © @Wae|
[ Foat Bowi Lia E”K
#

----"\.\ Planel

.....\'\.\ Plane2

T Planed

- Jy Origin

(-9 ) Flnat Bowd Lid<1>
-8 [ Washerc1>
-5 [ Cap<l>
(-5 ) Fuel BowleT>
£

[*

£

£

LS

4
]

]% [-] Float Jet< 1>
]% [-] Fuel Lever<1>
]% [-] Plunger< 1 -»
]m]@ Matelroupl

EX XY

T Annotations
ﬂ Update Sketchd in Flunger

[ CNDLAADS " SHODIDY

SR el |

Fieady ||| |Editing Assembly rr,

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

» Part features built in the context of the assembly
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Thefirst item in the FeatureM anager 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.

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, apart 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
(f) fixed

(?) not solved

The absence of a prefix indicates that the component’s position is fully defined.

The Assembly Toolbar

6-4

The Assembly toolbar gives you quick access to these frequently used assembly
tools.

Move Component

Rotate Component Around Centerpoint
Rotate Component Around Axis

Mate

Edit Part

ElEleERE

Hide/Show Component

For information about moving and rotating components in an assembly, see
Positioning Components in an Assembly On page 6-11.

For information about mating components, aegembly Mating on page 6-14.

For information about editing a part in an assemblyEsgiéeng Parts in the
Assembly Context on page 7-4.

For information about hiding and showing componentssseglifying Large
Assemblies on page 6-23.



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 detalil
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 sedectv Hierarchy Only.

The FeatureManager design tree displays only the parts and sub-assemblies,
but no lower level detail.

QO To display the detail again, repeat the procedure, selesttivgFeature Detail.
To display the detail for a single component, double-click the component in the
FeatureManager design tree.

Toview an assembly by dependenciesor by features:

Q To display the dependencies, right-mouse click the assembly name in the
FeatureManager design tree, and sel@gt 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.

QO To display the features again, right-mouse click the assembly name in the
FeatureManager design tree, and selast Features, or click View,
FeatureManager Tree, By Features.
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Creating an Assembly

An assembly can consist of parts you 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 acomponent in an assembly, the part file is linked to the
assembly file. The component appears in the assembly; however, the datafor the
component remains in 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.

Browse to the directory that contains the component (or sub-assembly) you
want to insert into the assembly.

Click the component name, then click open. If Preview is checked, you can see
the selected component when you select it. You can also double-click the
component (or sub-assembly) nameto select it, and close the dialog box in one
step. The cursor changes to across 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 part window:

1
2
3

4

Open an assembly and open the part that you want to insert into the assembly.
Click window, Tile Horizontally or Tile Vertically.

At the top of the FeatureManager design tree area of the part window, click the
part icon or name.

Drag the part icon into the assembly window, then rel ease the mouse button.

To add components by dragging and dropping from Windows Explorer:

1
2
3
4

6-6

Open an assembly.

Open Windows Explorer. Browse to the directory that contains the desired part.
In the Explorer window, click the part icon.

Drag the part icon into the assembly window, then rel ease the mouse button.



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 release the mouse button.

A copy of the component is added to the assembly, and the instance number
suffix isincremented.

Inferencing to the Assembly Origin

When you insert a component by dragging it from an open part
window, or by clicking Insert, Component, From File, you can inference
the assembly origin. Look for the cursor shown here. % @,

When you inference the assembly origin: &
« the component isfixed (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
FeatureManager design tree to inference the origin.

Adding Patterns of Components

You can add a pattern of componentsin an assembly based on a feature pattern of
an existing component. You can a so define a pattern for placing componentsin an
assembly in much the same way as you define afeature pattern in a part.
Component patterns are time-dependent; they depend on an existing mating
relation. See Time-Dependent Features On page 7-7 and Adding a Component
Pattern on page 7-9 for more information.

Deleting a Component from an Assembly

To delete a component from an assembly:
1 Click the component in the display or in the FeatureManager design tree.
2 Pressthe Delete key, or click Edit, Delete.

3 Click Yes to confirm the deletion. The component and all its dependent items
(mates, component patterns, explode steps, etc.) are removed.
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Managing the Part Files of an Assembly

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:

In an assembly, click File, Find References. The Search Results dialog box
appears with alist of the parts used in the assembly, including the full path
names.

Copying the Part Files in an Assembly to a New Directory

You can copy all part and sub-assembly files used in an assembly to anew
directory. Thisisuseful if you want to modify parts and preserve the original parts
without change. You can also use this method to back up the assembly and all the
referenced files.

To copy the part files:

1 Click File, Find References.

2 Inthe search Results dialog box, click Copy Files.

3 Inthechoose Directory dialog box, browse to the destination directory.
4

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 al the files.

Saving an Assembly and Its Parts

6-8

When you save an assembly, by default, you save the assembly and all referenced
parts which have been changed.

If you do not want to overwrite a part that you have modified and used in an
assembly, save the part with a different name (Save As) and replace the part in
your assembly.

You can also use Save As Copy to save the document to a new filename without
replacing the name in the active session.

You can save selected assembly parts to a new location or filename by editing the
referenced file locations.



To edit referenced file locations:
1 Click File, Save As, and click the References button.

2 Select thefilename that you want to save with anew name or path, or to change
the path for all the entries on the list, click Select All.

3 Edit the path or filename:
» Click-pause-click the filename, then type a new path and/or filename.
» Click afilename, then click Browse to change the path.

4 Click Replace and enter the text strings to find and replace. Click Match case if
the caseis significant in the search.

5 Click ok to make the changes and exit the dialog. Click Cancel to exit without
saving your changes.
Note: When you save an assembly or its components this way, you change the
reference itself. The part document referenced in the assembly is the one
stored in the new pathname, not the original pathname.

Replacing a Part in an Assembly

You can replace apart in an assembly with another part. If the parts are similar,
mates used in the original part are applied to the replacement part. See Assembly
Mating on page 6-14 for more information about mates.

Preservation of the mates depends on the entities used in the mates being the
same. Therefore, 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 components).

Toreplaceapart in an assembly:

1 Inthe FeatureManager design tree or the graphics
area, right-click the part you want to replace, and
select Component Properties.

2 Inthe Component Properties dialog box, click
Browse.

3 Inthe open dialog box, browse to the replacement
part file. If desired, click the Preview checkbox to
view the part in the Preview window.
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4 Click open.
5 Click oK inthe Component Properties dialog box.

The new part replaces the original part, and the
previous mating relationships are maintained if
possible. In this example, the assembly maintains
the concentric mate between the cylindrical faces,
and the distance mate between the flat faces.

You can rename the corresponding edges and/or faces on a replacement
component to match the edge/face names on the original part, to insure that the
mates are preserved.

To nametheentitiesused in a mate:
1 Right-click the entity, and select Face Properties (Or Edge Properties).
2 Under Entity Information, enter anew Name, and click OK.

3 Repeat for the replacement part, using the same Name. Now when you replace
the component, the mate can be preserved.

Toreload an assembly component:
1 Right-mouse click the component you want to reload or replace.
2 Click open as read-only if you do not plan to save any changes to the part file.
3 Select either Reload or Replace.

» Reload refreshes shared documents. For example, 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 reload the part to get the updated version.

» Replace letsyou load a new file into the SolidWorks session and replace
each open reference to the current file with areference to the new file
instead. Use the Browse button to locate the new file.

4 Click oK to accept the change, or click Cancel.

Adding Annotations to an Assembly

You can add annotations to an assembly. The following annotation types are
available: notes, reference dimensions, weld symbols, surface finish symbols,
datum feature symbols, datum targets, balloons, cosmetic threads, and geometric
tolerances. See Chapter 9, Detailing, for complete information about creating and
using annotations.
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Positioning Components in an Assembly

Once a component is placed in an assembly, you can move it, rotate it, or fix its
location. Thisis useful for rough placement of the components in the assembly.
You can then position the components precisely using mating relationships. The
first component placed in an assembly isfixed by default; however, you can unfix
it at any time.

As you add mating relationships, you can move the components within the
unconstrained degrees of freedom, visualizing the mechanism’s behavior.

When you select a component by its name in the FeatureManager design tree:

Q If the assembly is displayed Wireframe, Hidden In )
Gray, Or Hidden Lines Removed mode, the component is - (¢
enclosed in &ounding box. ’ :

Q If the assembly is displayed #maded mode, the
component is displayed in the highlight color (green
default).

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.

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 selé€t.

In the FeatureManager design tree, the prefappears 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 selettat.

In the FeatureManager design tree, the prefix changes to reflect the status of
the component before its position was fixed.
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Rotating a Component

There are two ways you can rotate a component: freely around its centerpoint, or
around an axis. Only components which have not yet been mated can be freely
rotated. A mated component can be rotated around an axisif 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 fredly:

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 Click and drag to rotate the component.
Note: Clicking Rotate View =2l on the View toolbar rotates the view of tgire

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.

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 the desired component in the display or the FeatureManager design tree.

2 Click Tools, Component, Move Or on the Assembly toolbar.

3 Click and drag the component to move it.

Note: Clicking Pan on the View toolbar scrolls the view of thetire
assembly.
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Measuring Distances Between Components

You can measure the size of items, and the distance and angle between lines,
points, surfaces and planesin sketches, part or assembly moddls, or drawings. See
Measuring Sizes and Distances on page 5-9 for more information.

Detecting Interference Between Components

In acomplex assembly, it may be difficult to visually determine whether
componentsinterfere with each other. You can determine the interference between
components and visually browse the resulting interference volumes.

To check for interference between componentsin an assembly:
1 Click Tools, Interference Detection.

2 Select two or more componentsin 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 isreported for
each pair of interfering components). When
you click an item in the list, the related
interference volume is highlighted in the

graphics display area, and the names of the
components involved are listed.

The volume of the interference is reported in the 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 Withthe dialog box still open, you can reselect other components to check for
interference. Right-click in the graphics area and select Clear Selections, select
components for checking, then click Check.

6 Click oK to dismiss the dialog box. When the dialog box is dismissed, the
interference volumes are dismissed al so.

Note: If detecting interference isimportant in your design work, check for
interference each time you move or rotate a component.
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Assembly Mating

Mating Relationships

6-14

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 rel ationships 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 isvalid for specific combinations of
geometry. The following table shows the mating rel ationshi ps that are supported
between the various types of geometry.

Plane Cylinder Line Cone Point
Plane coincident
(planar face distance
or plane
plane) parallel
perpendicular
angle
Cylinder tangent tangent
(cylindrical concentric
face)
~ Line coincident coincident coincident
(i “ai"’i‘; eglrge, parallel tangent parallel
sketch'line) perpendicular | concentric | perpendicular
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 FeatureM anager design tree with a double paperclip icon.

When you create a mating relationship, the mating relationship icon (asingle
paperclip) and name appears in the FeatureM anager design tree under the
MateGroup<n> mategroup. Each assembly has at |east one mategroup. Each
mategroup consists of mates that are solved together.

For example, if you have two partsin an

asgembly, and add a concentric and a = D MateGroupt
coincident mate between the parts, By Concentic? [bracket<!> Yoke_male<1»]
MateGroupl will contain mates called ...%y, Coincident! [bracket<1> Yoke_male<13)

Concentricl (part1, part2) and
Coincidentl (part1, part2).

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 7-7 for more information.

You can rename mategroups and mates. Click-pause-click on the name in the
FeatureManager design tree, type the new name, and pressEnter.

Creating a Mating Relationship

To mate componentsin an assembly:

1 Click Mate on the Assembly toolbar or a5
select Insert, Mate. @

Creating Mew Mate...
™ Defer Mate

2 Select the desired faces, edges, vertices, or
reference planes on the components. The
selected entity and component names are listed

Items Selected

i~ M ate Type:

in the Items Selected box. e e ot
Note: Set the Selection Filter to the desired C Paglel O Distae [0 =
i 1 H ] Tiangen ngle = =
entity type to make selection easier. L =
In the Assembly Mating dialog box, you can [ omen
click the pushpin & to keep the dialog box € Anidlgned(On) | | et
p p eq) g ol Elosgstg Preview

open. This allows you to apply multiple mates
before closing the dialog box.
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3 Sdect the desired Mate Type. (Only the mating types that are valid for the
selected entities are available.)

4 Select an Alignment Condition.

 Anti-aligned means that the selected faces are on opposite sides of aplane
parallel to them.

» Aligned means that the selected faces are on the same side of aplane parallel
to them.

» Closest means that the selected faces are either aligned or anti-aligned,
depending on which condition can be satisfied with the least part movement.

5 Inthe workbench areaof 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

6-16

You can change these characteristics of a mating relationship:
« Distance between the mated components for distance mates
» Angle between mated components for angle mates
» Alignment (aligned oOr anti-aligned) on mates which imply a direction

» Dimension direction to flip (reverse) the direction in which adistanceis
measured

The examplesin the table show the effect of  ggjected faces
the changing the alignment and flipping the
direction for a distance mate. All the
examples use the same face selections.




Component Flip Dimension

Offset Distance Alignment To Other Side Example
0 aligned off
(coincident) @
20mm aigned off ’
20mm aigned on O
20mm anti-aligned on I
20mm anti-aligned off I

To modify a mating relationship:

1

5

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 ancther, click the entity to replace in the ltems
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 a distance mate, double-click the

SolidWorks

relation in the FeatureM anager design tree, then double-click the
dimension to edit.
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Deleting a Mating Relationship

You can delete mating relationships when necessary.

To delete a mating relationship:
1 Click the desired mating relationship in the FeatureM anager 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
alows you to experiment with different types of mates without overdefining the

assembly.

To suppressamating reationship:

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).
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Exploding an Assembly View

Sometimesiit is useful to separate the components of an assembly to visually
analyze their relationships. Exploding the view of an assembly allows you to |ook
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.

Creating an Exploded View

To explode an assembly:

1 Click Insert, Exploded View.
The Assembly Explode dialog box appears. Examine the Step Editing Tools:

New - create a new 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

2 Click New []]. The Assembly Exploder

Assembly Exploder
dialog box expands. Evphien > Cicatng New Stz
The Assembly Exploder dialog box has g | — |
automatic focus. Each area of the dialog Eloge steps cir
box is automatically activated in the correct | Ffeme = ezl
order needed to create an explode Step. YOU | praruiepks s
do not need to click in any areaof thedialog I r_ 3;7 dt:ll
box to activate it unless you want to select Exa e
and delete an incorrect entry. : S

I Esplode related components together

SolidWorks 98 User’s Guide 6-19



Chapter 6 Working with Assemblies

6-20

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 appearsin the
Direction to explode along box.

If the preview arrow is pointing in the
wrong direction, click Reverse direction.

Direction to
explode along

Component
to explode

Click the component you want to explode, either in the FeatureM anager design
tree or in the graphics area.

The name of the component appearsin the Components to explode box.
Click Apply [£].

The component explodes from the assembly.
Note the drag handles.

Drag the arrow-shaped handle to position the
component as desired.

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.

. drag handle

v

v

If you are satisfied with this exploded view,
click oK.

If you want to add more explode steps to the
exploded view, click New, repeat Steps 3

through 7 until al the steps are compl ete, then .

click ok to finish the exploded view.
Remember to click Apply after defining each
step.

To collapse the assembly, right-click
anywhere and select Collapse.




Exploding and Collapsing an Exploded View

To explode and collapse an exploded view:
1 Click the Configuration Manager tab at the bottom

of the window. |£ o |
2 Click the [=! beside the desired configuration, and |
beside the ExplView feature to see the Explode Steps.

w1229 Configuration(z)

3 Double-click the ExplView feature. The assembly = [ Detaut
eXpI odes. Em Enphfiem]
4 To collapse the exploded view, right-click anywhere <" Explode Stept

and select Collapse Lo Explode Step?

Note: To change the name of an exploded view or explode step, click-pause-
click the name, type the new name and press Enter.

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,

-0r -

Right-click the Explview feature for the desired configuration, and select Edit
Definition.

2 Click the Explode Step feature you want to edit, or use the Next Step and
Previous Step buttons to examine and edit each step in turn.

Asyou select each step, the drag handl e appears and the components involved
are highlighted (shaded view mode) or enclosed in bounding boxes
(wireframe, Hidden In Gray, Of Hidden Lines Removed view mode).

3 Edit the explode step until the component is positioned as desired.
4 Click Apply after editing each step.
5 Repeat for each step as needed, then click oK to finish the view.
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To edit an exploded view (method 2):
1 Double-click the Explview feature to explode the view.

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.

3 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 FeatureM anager by clicking the
FeatureM anager tab at the bottom of the window.

3 Right-click the component to reposition, and select Show Explode Steps.
4 Proceed as described above.

Using AutoExplode
The AutoExplode feature 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.

Note: You can edit an AutoExplode view in the same manner as any exploded
view.
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Simplifying Large Assemblies

Large assemblies can be complex, consisting of many components. Some
assemblies have sub-assemblies consisting of many parts, making it difficult to
work with the internal parts. You can simplify acomplex assembly by suppressing
the use of components or turning off their display. This alows you to view
underlying components of the assembly.

The simplified view of the assembly is called a configuration. You can assign a
name to the configuration, and you can switch between configurations as desired.
For more information about configurations, see Using Assembly Configurations 0N
page 6-26.

Assemblies can also contain simplified versions of components, that is, partswith
suppressed features.

Suppressing vs. Hiding

You can view an assembly with certain components removed from the view. This
allows you to focus on the components needed for the task at hand. You can
simplify an assembly by either suppressing or hiding components.

Suppressing components
Suppressing a component removes it from the active assembly configuration.

A suppressed component is removed from memory, so rebuild speed and display
performance are improved. Because of the reduced complexity, evaluation occurs
faster. Since the component is no longer an active part of the assembly, its mates
are not solved, it is not considered in mass properties, it is not included in the bill
of materials (BOM), and it is not considered in a global interference check.

Suppressing of components should be used with care asit can change the result of
arebuild.

Hiding components

Hiding a component turns off only the visibility of the component in the active
assembly configuration.

Because hiding the component affects the display only, it does not affect the
rebuild or evaluation speed. Display performance improves however. Since the
component is still an active part of the assembly, its mates are solved, and it is
considered in mass properties, bill of materials, and global interference checking.
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Suppressing Components

6-24

Large, complex assemblies contain a great amount of data. When you specify the
use of only the components on which you want to work, the assembly displays
faster and you make more efficient use of your system resources. However,
suppressing components also suppresses mates and assembly features related to
those components. Suppression, in cases like this, can change the regeneration
behavior of the assembly. Also, models with suppressed components can
sometimes result in conflicts when the components are unsuppressed. Therefore,
use suppression carefully when modeling.

To suppressapart or sub-assembly:

1

In the FeatureManager design tree or the
graphics area, right-click the desired part or

sub-assembly, and select Component Properties.

In the Component Properties dialog box, select
the Suppress check box, and click oK.

The selected part or sub-assembly isremoved
from the assembly. In the FeatureM anager
design tree, the icon appears grayed out,
indicating that the application is not using the
part.

To unsuppress the part or sub-assembly, repeat
this procedure, deselecting the Suppress check
box.

Note: If you rebuild the assembly, the system
generates it without the suppressed parts.

You can also:

..... s 11 Primary Driven Gear<1

« Usethe suppress [2] and unsuppress [2] icons on the Dependency Editing

tool bar.

 Select one or more components (hold the Ctrl key to select more than one),

and click Edit, Suppress (Or Unsuppress).



Hiding Components

You may want to turn off the display of certain components, so you can see the
underlying components and improve the display performance. However, you may
still want the component immediately available. You can do this by hiding
specified parts. Hiding components does not affect the regeneration of the
assembly.

To hideapart or sub-assembly:

1 Inthe FeatureManager design tree, right-click
the desired part or sub-assembly, and select
Component Properties.

2 IntheComponent Properties dialog box, deselect
the show Model check box, and click oK.

The selected part or sub-assembly is removed
from the display. In the FeatureM anager design ...% (-] Primary Diriven Gear<1s
tree, the icon for the part appears as an outline, :
indicating that the display of the part or sub-
assembly isturned off.

3 To redisplay the part, repeat this procedure,
selecting the Show Model check box.

Note: If you rebuild the assembly, the system ; _ -
till uses the undisplayed partsto generate % [-] Primary Driven Gear<1>
the assembly.

You can also:

» Usethe Hide/Show Component [#] icon on the Assembly toolbar to toggle
the hidden and shown states of a component.

» Select one or more components (hold the Ctrl key to select more than one),
and click Edit, Hide Component (Or Show Component).
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Using Assembly Configurations

Configurations allow you to build an assembly with various combinations of
components suppressed or hidden. You can have several configurations of an
assembly and can quickly switch between them.

This section describes how to create, modify, and delete assembly configurations.

Creating an Assembly Configuration

6-26

You create a configuration that has suppressed/hidden parts or sub-assemblies,
and name the configuration. You can then view the assembly with the suppressed/
hidden parts by selecting the named configuration.

To create a configur ation:
1 Click the Configuration Manager tab at the lower left of the

window.
o | | |£ 2
2 Inthe Configuration Manager, right-mouse click the

assembly name and select Add Configuration. The Add
Configuration dialog box appears.

3 Enter aConfiguration Name, and add Comments if desired.
4 Select Properties for newly inserted items as desired:

» Click Suppress part components Or Hide component models if you want
newly added parts to be added in the suppressed or hidden state.

» Click show sub-assembly component structure without features to simplify
the detail for all added sub-assemblies in the FeatureM anager design tree.

5 Select the way properties are applied:

» Click Apply properties to sub-assembly root only to apply the properties
selected in Step 4 to only the top sub-assembly components. All sub-
assembly child components will 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 4 to al added components. For example, if you
want all components of newly added sub-assemblies to be suppressed,
regardless of the properties specified in the sub-assembly configuration,
choose this option.



6 Click Advanced to specify how the assembly configuration is referenced when
itisusedin aBill of Materials. Under Part No. displayed when used in a Bill of
Materials, select one of the following:

» 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 nameisfilled in by default.
Alternatively, you may enter a name (such as a part number) of you own
choosing.

7 Click Don't show child components in BOM when used as sub-assembly if you
always want the sub-assembly listed as asingle item in the bill of materials.
When unchecked, the child components may be listed in the bill of materials
when certain options are selected. See Bill of Materials 0n page 9-28.

8 Click oK.
The new configuration name appears in the tree.
9 Return to the FeatureManager view by clicking the

FeatureM anager tab. [
10 Suppress and/or hide components for the desired E@_

configuration.
11 Save the assembly. The new named configuration is created.

Viewing an Assembly Configuration

To switch to a different configuration:

1 Click the Configuration Manager tab.

2 Either double-click the name of the configuration you want | % B |

to view, or right-mouse click the name and select Show
Configuration .

A message appears, notifying you that some configurations may take time to
display. Click oK to continue; click Cancel if you want to abort the action.

If you do not want the message to display again during this session, click Don't
ask for confirmation again during this session.

The named configuration becomes the active configuration, and the display
updates to reflect any differencesin hidden or suppressed items.
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Editing an Assembly Configuration

To edit an assembly configuration:
1 View the desired configuration.
2 Changeto the FeatureManager view, and change the suppression and/or
visibility 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/or properties as desired.
3 Click oK.

To change only the name of the configuration, click-pause-click the namein 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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Assembly Envelopes

An assembly envelopeis a special type of assembly component. An envelopeis
not a functional component of the assembly. It is areference component, and it is
ignored 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
SUpPpPress, unsuppress, copy, or delete.

This functionality makes it easy to create and manage complex configurations.
See Simplifying Large Assemblies on page 6-23 for more information about hidden
and suppressed components in assembly configurations.
There are two ways to insert an envelope component:

« Insert an existing part file to use as the envelope.

 Create a new envel ope component in the context of the assembly.
In either case, the envel ope component must be a solid volume (not shelled). This
is because selection with envelopesis based on interference between the volumes
of the functional assembly components and the envelope component. It is not

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 envel ope component that you create. Also, envelope components are
identified in the FeatureM anager design tree.

To create an assembly envelope from afile:;
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 envelope
component. You can mate the envel ope component to the other componentsin
the assembly to position it precisely.

To create an assembly envelopein 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.
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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 envel ope component.

You can reference the geometry of the assembly components as you create the
envel ope component. If any of the referenced entities changes, the envelope
updates accordingly.

5 When you are done defining the new envelope component, right-click
anywherein the graphics area, and select Edit Assembly:assemblyname.

To remove an assembly envelope:

1 Select the envelope component in either the FeatureManager design tree or the
graphics area. You can also select the Envelope feature in the Configuration
Manager.

2 Pressthe Delete key. Both the envelope component and the Envelope feature
are deleted.

To usethe envelope for selection:

1 Inthe Configuration Manager, right-mouse click the Envelope feature, and
choose Select using envelope.

2 Choose one or more criteria for selecting the components:

* Inside envelope. Components that are completely inside the envelope are
selected.

» Outside envelope. Components that are completely outside the envelope are
sel ected.

 Crossing envelope. Componentsthat cross the boundary of the envelope are
sel ected.

3 Click ok. Componentsthat meet the criteria are selected, and you can perform
the desired operation (Suppress, Hide, Delete, €tC.).
To usethe envelope for component visibility:

1 Inthe Configuration Manager, right-mouse click the Envelope feature, and
choose show/Hide using envelope.

2 Specify the envelope criteria for selecting the components (see above).
3 Choose whether to Show or Hide the components that meet the criteria.
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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 you clicked 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. The display 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, as well 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 valueis Cooling or Heating. This selects all the components that belong to
either the cooling system or the heating system of the assembly.

You can save any set of selection criteria as aquery. 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 atext 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 a Property from the dropdown list.
Properties include those listed under File, Properties, on the Custom tab, plus
several specia SolidWorks properties.

3 Sedlect acondition, and enter aValue.
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» 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 vaue; for
example, the value "simplified" contains the string "sim".

« For the SolidWorks special property Part volume, conditionsinclude is
inside, is crossing, and is outside. The values that are available are the
names of any envelopes that you have defined. See Assembly Envelopes 0On
page 6-29.

4 Click the Add button to include the selection criteriain the Criteria list.

5 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 Todeleteacriteriafrom thelist, click inthefirst column of the Criteria list box,
beside the criteriato delete. A blue box appears beside the selection. Click the
Delete button.

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 youwant, you can Save Criteria for future use, or Load Criteria that you saved
earlier. See Saving and Reloading Selection Criteria On page 6-33.

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 6-31.

To define advanced visibility criteria:

1 Inthe Configuration Manager, right-mouse click a configuration, and select
Advanced Show/Hide.

2 Define the selection criteria by specifying the properties, conditions, and
values of components you want to select.
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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.

« |f you clicked 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 youwant, you can Save Criteria for future use, or Load Criteria that you saved
earlier.

7 Click close when you are satisfied with the selections.

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 criterialater, to quickly apply the
same set of selection criteriawhenever you want.

To save sdlection 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, enter afile name, and click Save.

The query is saved with the extension .sqy

Toreload 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.
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Opening Assemblies

When you open an assembly document, the application accesses the information
in all the part files that the assembly references. It then builds the assembly using
thisinformation.

By default, when you open an assembly, it is opened in the configuration that was
in usethelast time it was saved.

You can open a different version of the assembly (a named configuration), that
displays only the parts you want to see. This allows you to focus on specific parts
or features and see how they fit in an assembly.

You can use simplified versions of parts, or part configurations (see Part
Configurations in an Assembly on page 6-36) when opening an assembly. You can
al so specify sub-assembly configurations when you open an assembly (see Sub-
assembly Configurations on page 6-37).

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 anew name.

Opening a Named Configuration

6-34

You can open anamed assembly configuration, that is, an assembly showing only
the specific components or sub-assemblies you want to work on. Refer to the
section, Using Assembly Configurations on page 6-26 for information on
configurations.

You can also open an assembly using asimplified version of each part, that is, a
parts configuration in which you have suppressed certain features. See Suppress/
Unsuppress on page 5-10 for information about suppressing the display of a
feature.

To open a named configuration of an assembly:

1 Click File, Open.

2 Inthe Open dialog box, set Files of Type t0 Assembly Files(*.asm, *.sldasm) Or
All Files.

3 Select an assembly and click the Configure check box.
4 Click open.

5 Inthe Configure Document dialog box, click Use Named Configuration and
select the desired configuration.



6 To usethe simplified version of the parts, click Use specified configuration
name for all part references when available, and enter the part configuration
name.

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 6-27 for information.

Suppressing/Unsuppressing All Components

You can quickly create new configurations, by globally suppressing or
unsuppressing the components. The easiest way to do thisisto open the assembly
in anew configuration, with one of these options:

« structure only shown (all components suppressed)
« al referenced models shown (all components unsuppressed)

To open the structure of an assembly:

1 Click File, Open. In the Open diaog box, set Files of Type t0 Assembly Files Of
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 unsuppress them.

» New configuration showing all referenced models. This opens the complete
assembly. The components are all unsuppressed, regardless of the state they
were in when last saved. All components appear in the assembly model.

4 Enter aname, and click oK.
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Part Configurations in an Assembly
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When you open an assembly, all the components are loaded into memory, even if
they are not currently displayed in their own windows. If you right-click an
assembly component, and select Open partname.sldprt, you display the previously
loaded part in its own window. If you change the configuration in use in the part
window, the newly displayed configuration is placed in memory for that part.

If apart occurs more than once in an assembly, you can use a different named
configuration for each instance. The component body of each instance reflects the
selected configuration. However, you can only see the feature detail for instances
that use the part configuration currently in memory.

To change 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.

Under Referenced Configuration, select one of the following:

Use component’s in-use or last saved configuration . When you change the
configuration in the part window, any instances that use this option will
update when you return to the assembly.

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 isagood design practice to use named configurations in assemblies when
parts have multiple configurations, to prevent the in-use configuration from
affecting the assembly in unexpected ways.

If the selected component is part of a sub-assembly, choose which
configuration properties to use:

Use properties specified in configuration <configuration name> of
<sub-assembly name>. The Visibility options (Hidden, Suppressed, Color)
specified for this component in the selected configuration in the sub-
assembly document are used.

Override properties specified in configuration <configuration name> of
<sub-assembly name>. The Visibility options specified for this component in
this assembly are used.

Click OK.



Sub-assembly Configurations

When you open atop-level assembly, any sub-assembliesit contains are |oaded
into memory, even if they are not displayed in their own windows.

Sub-assemblies always use the configuration currently in memory. This means
that, if a sub-assembly is used more than once in atop-level assembly, you can
only use one configuration of that sub-assembly.

By default, the sub-assembly’s last saved configuration is loaded when you open
the top-level assembly. You can change the sub-assembly configuration, either
immediately, or for future use.

To changethe configuration of a sub-assembly (for immediate use):

1 In order to change the sub-assembly configuration used in the current top-level
assembly, the sub-assembly document must be open. If the sub-assembly
document is not already open, right-click the sub-assembly name in the
FeatureManager design tree, and sebdpeh assemblyname.sidasm.

2 In the sub-assembly document, select the desired configuration. When you
return to the top-level assembly, all instances of the sub-assembly update.

To changethe configuration of a sub-assembly (for futureuse):

1 Right-click the sub-assembly in the FeatureManager design tree, and select
Component Properties.

2 UnderReferenced Configuration, click Open with named configuration, and
select the configuration name from the list.

3 Click ok.
Important notes:

« This not an active switch. Notice the use of the term Open with (next time),
not Use (now). No change is made at thistime. However, the next time you
open the top-level assembly, the specified sub-assembly configuration will
be used.

« Inorder for the named configuration to be used the next time you open the
top-level assembly, you must be sure that the sub-assembly is not already
open (and therefore already loaded in memory).

« Oncethetop-level assembly isloaded, if you open the sub-assembly, the
specified configuration is displayed, because that is the configuration
currently in memory.
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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 are used.

To changethe color of apart 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.

Click Edit, change color as desired, and click ok. The color of al instances of
the part, including the referenced part file changes.

To changethe color of a part instancein an assembly:

1

6-38

Right-click the component instance in the graphics area or in the
FeatureM anager design tree, and select Component Properties.

Click the color button.

Specify the values for Red, Green, and Blue, and click OK,

-or -

Click color, click change Color, choose a color from the palette, and click OK.

Click use Assembly or Use Component to choose between the original part
color and the component instance color used in the assembly.

Click Advanced to set other properties for the selected component, such as
Transparency and Shininess.

Click OK.

The changes you make to the properties of acomponent affect only the selected
instance of the component.



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 documentsis 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 part files from the mailing.
» Select the part files you do not want to send and click Remove.
+ Select and click Attach to reattach them.
 Click Attach All to reattach all unselected part files.
3 Click ok to send your document(s).

4 Enter your mail password, the mailing address, and any other information
requested by your mail application.

SolidWorks 98 User’s Guide 6-39



7

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.

QO 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 component, assembly, or drawing refers
to another component, assembly, or drawing. If the referenced components
change, the affected features change also. Components with references have an
arrow -> next to their names in the FeatureM anager design tree.

In an assembly, you can create an in-context feature on one component which
references afeature of another component. This in-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 7-4 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 changes to match it. See Creating Molds on page 7-15.

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. If the external reference is out-of-context, the suffix is->2.

Tolist theexternal referenceson 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 arelisted, aswell as
the status of each reference.

Setting External Reference Options

To set external reference behavior:
1 Click Tools, Options, and select the External References tab.
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.
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 Allow multiple contexts for parts when editing in assembly. Allows you to
create externa references for a single part in more than one assembly
context. However, any individual feature or sketch may only have external
references in one context.

3 Choose from these options for assemblies:

4

» Automatically generate names for referenced geometry. When thisoption is
off (the default), you can mate to parts for which you have read/only access
because you are using the interna face or edge I1Ds of the parts. Unless you
plan to replace components, leave this option off, especially in a multi-user
environment.

When this option is on, you automatically create entity identifiers (for
example: Facel, Edge2) when you mate the part, so you need write accessto
the part. Turn this option on if you intend to replace components using the
same entity identifiers, remembering that you need write access to the parts.

Note: You can also rename the corresponding edges and/or faces on
replacement components to match the edge/face names on the original
part. See Replacing a Part in an Assembly on page 6-9.

» Update component names when documents are replaced. Deselect thisoption
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.

Click oK.

Searching for Referenced Documents

When you open any parent document, all other documentsthat are referenced in
the parent document are opened aso. By default, the software searches for
referenced documents in 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.

The last path you specified to open a document.

The last path the system used to open a document (in the case of the system
opening areferenced document last).

The path where the referenced document was located when the parent
document was last saved.

If areferenced file still is not found, you are given the option to browse for it.
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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 adocument folder list to search for external references:

1 Click Tools, Options, and select the External References tab.

2 Click the check box Search document folder list for external references to
enable the search behavior.

3 IntheFolders section, choose from these options:

» To add adirectory path to 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.

» 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 adirectory 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.

4 Click oK.

Editing Parts in the Assembly Context

While editing an assembly, you can:
Q Create a part in the assembly window
Q Edit a part in the assembly window

Q Open a part file in its own window

Creating a Part in an Assembly

You may want to design a part while in an assembly so that you can use the
geometry of the assembly while designing the part. The new component has its
own patrt file so you can modify it independently from the assembly.
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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 savesthe part in a part file
S0 you can edit it separately.

The name of the new part appears in the FeatureManager design tree, and the
cursor appears with abox next to it.

Select aplane or face on which to position the new part. Planel of the new part
is mated coincident to the selected plane or face.

If the assembly is empty, select a plane from the FeatureM anager design tree.
A sketch is automatically opened in the new part.

Construct the part features, using the same techniques as you use to build a part
onitsown.

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.

The new part is fully positioned by an 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 6-18.

Editing a Part in an Assembly

Editing a part while in an assembly allows you to modify a component without
leaving the assembly. You can al so 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 whilein 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.

Thetitle bar shows the name of the part in the assembly that is open for editing
for example, 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
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assembly is visible. The assembly component that you are editing changes to
pink, and the others turn gray.

Note: You can change the colors. Click Tools, Options, select the Color tab, and
click view System Defaults. Select Edit Part in Assembly (Or Non Edit
Parts in Assembly) from the System list box. Click Edit and change the
color asdesired. Under Apply to, select System Defaults or All Possible,
and click oK.

2 Make necessary changes to the part.

3 When you finish editing the part, right-click the assembly namein the
FeatureManager design tree, or anywhere in the graphics area, and select Edit
Assembly:assemblyname, or click the Edit Part icon [*#] again to return to
editing the assembly.

Opening a Part in its Own Window

While in an assembly, you can open a part 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 FeatureM anager design tree or graphics
window, and select Open <filename>.

The part file opens in a separate window.
2 Edit the part as desired.

When you return to the assembly window, the assembly automatically updates
to reflect the edits.

To open an assembly in which a part or featureisreferenced:

1 Inthe part window, right-click the feature that has the external reference. The
referenced feature has the suffix ->.

2 Sdlect Edit in Context.

The assembly to which the feature has a reference opens in a separate window.
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Time-Dependent Features

SolidWorks gives you the ability to work with time-dependent featuresin an
assembly. Time-dependent features are the basis of top-down design.

Time-dependent features include:

O Assembly features (assembly cuts, holes, and weld beads)

O Assembly planes, axes, and sketches.

O 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 abottom-up design, only one mate group is required. All mates added between

components are placed in MateGroup1.

In this example, coincident mates are used to
align the faces of the components.

Then acut is extruded through both
components. Thisis an assembly feature,
not a cut feature in the part document.

Now add a component (a pin, for example)
to the assembly.
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If you mate the pin to the assembly feature

NG (A o< 1>
cut (which is time-dependent), an i e
additional mate group isrequired. Thisis = =" e
because the new component can only be o Comestert oo box<2)
positioned after the time-dependent feature  “ 5, raie”
has been updated. 2 Comsnts o P

The position of acomponent in an assembly
is fully defined in the first mate group
which contains matestoit. If itis
referenced in later mate groups, it is treated as a fixed 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 invol ved 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 which is dependent on
MateGroupl.

You could do this by mating the bottom 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 example, 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 which 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 a component to geometry which depends on a time-dependent
feature, it is good design practice to mate the time-dependent feature first, then
add additional mates as needed.



Adding a Component Pattern

You can place a pattern of components in an assembly based on a feature pattern
of an existing component. For example, you can insert a set of boltsin a pattern of
bolt holes on an assembly component.

You can also define a pattern for placing components in an assembly in much the
same way as you define afeature pattern in a part.

To usean existing pattern to place a pattern of componentsin an assembly:

1

7

To define a new pattern for placing componentsin an assembly:

1
2
3
4
5

6

Insert into the assembly a component that has a pattern
feature, and a component that you can mate with the
pattern.

Mate the component to be copied to the original feature
used to create the pattern on the first component (not one
of the copied instances).

Click Insert, Component Pattern.

In the Pattern Type dialog, click Use an existing feature
pattern and click Next.

In the Derived Component Pattern dialog box, click the
Seed Component(s) box and select the component to
copy from the FeatureManager design tree.

Click the Pattern Feature box, then click the pattern
feature in the FeatureM anager design tree.

Click Finish.

Insert and mate components in an assembly.

Click Insert, Component Pattern.

/ P
J

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, click amodel edge or dimension to indicate the

pattern direction, and click Reverse Direction if necessary.

Specify the Spacing and Instances, and click OK.

See Linear Pattern on page 4-33 and Circular Pattern on page 4-34 for more
information about patterns.
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Reorder

Reordering of assembly items in the FeatureM anager design tree is dictated by
parent-child relationships, just asit is with featuresin parts.

You can reorder mates within amate group, assembly planes, axes, or sketches.

You cannot reorder the first mate group, assembly patterns, or in-context part
features. You cannot reorder any items into the system default features or into the
components.

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 features in parts.

The following behaviors are specific to assemblies:

Q If you rollback before a mate group, all components positioned by that mate
group are aso rolled back.

Q If you rollback an assembly pattern, the components generated by that pattern
arerolled back.

Q@ You cannot rollback to a component, that is, after some of the components are
added, or before others. Thisis because the components are not time
dependent. You should use hide or suppress for this purpose.

If you rollback to layout features before the components, all the components are
rolled back aswell.



Using an Assembly Layout Sketch

You can design an assembly from the top-down using layout sketches. You can
construct arough 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 changesin 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.

To create an assembly layout sketch, do the following:

O Create alayout sketch in which various sketch entities represent partsin the
assembly. Indicate a tentative location for each component, capturing the
overal design intent.

O Reference the 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 exampleistypical of an automobile engine accessory drive belt
system. The system has severa 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 a new part, sketch acircle, add a Coradial relation with
the corresponding circle in the layout sketch, then extrude the sketch. Add
other features to the pulley parts as needed.

3 Using thelayout sketch asaguide, create the belt around the pulleys as another
new part.
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You can change the location of the pulleysin the assembly, or change the size
of the pulleys either in the part documents or in the assembly.

To make changesto 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

« Makeapulley larger so lesstorqueis required to turn it

» Dragthe pulleysand belt to dynamically experiment with different solutions
to 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 adesign. 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 makethe circlesin
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.



Working with Assembly Features

The Assembly Feature menu has three selections: Cut, Hole, and Weld Bead. Weld
beads are described in Chapter 12, Welding.

Whilein an assembly, you can create cut or hole featuresthat exist in the assembly
only. You determine which parts you want the feature to affect by setting the
scope.

Thisis useful for creating cuts or holes that are added after the parts are actually
assembled, 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.

Setting the Scope

When creating an assembly feature, you must first determine 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 would only go through the parts you select.

The default setting is that assembly features affect all partsin the assembly.

To set the scope:

1 Inanassembly, select Edit, Feature Scope.

2 Select the components that this assembly feature will affect by clicking the
components in the graphics area, or the component namesin the
FeatureM anager design tree.
The selected component names appear in the Edit Assembly Feature Scope
dialog box.

3 Click ok.

Note: To remove a component from the list when you have the Edit Assembly

Feature Scope dialog box open, click the component again in the graphics
area or in the FeatureManager design tree.
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Creating an Assembly Feature
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Assembly feature cuts and holes affect the assembly only; the part files are not
affected. You must set the scope before you can create an assembly feature.

Before adding the assembly feature, position the components, and set the feature
scope to the desired parts as described on the previous page.

To create an assembly feature extruded cut:
1 Open asketch on aface or plane, and sketch a profile of the cut.
2 Click Insert, Assembly Feature, Cut, Extrude.

3 Set the Depth, Type, and other options as needed in the Extrude Feature dialog
box.

4 Click oK.

To create an assembly featurerevolved 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 FeatureManager design tree, and select
either Edit Sketch, Edit Definition, Of Feature Scope.



Creating Molds

A mold consists of abase containing a cavity with the shape of the desired part.
When you create a mold 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 cavity
part.

SolidWorks sizes the cavity by the specified scaling factor using the following
formula:
cavity size = part size (J(1 + scaling factor)

To create amold cavity:
1 Create the design part you want to mold.

2 Create the mold base.

Make sure that the mold baseislarge
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.

5 Inthe assembly window, right-click the
mold base in the graphics area or in the
FeatureM anager design tree and select Edit
Part,

- Or -

Click the mold base and click Edit Part [#.

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 originasto be
affected by this operation, use the Save As command to save the mold base
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.
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6 Inthe FeatureManager design tree, select the design part(s).

7 Select Insert, Features, Cavity.

8 Inthe cavity dialog box, enter the Scaling Factor in % (to a maximum of 20%).
A positive value expands the cavity, a negative value shrinks the cavity.

9 Select the point about which scaling occursin the Scaling 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.

A cavity in the shape of the design

part is created. The cavity size _
reflects the scaling factor you cavity
specified. Any changes you make to

the design part will update the cavity

in the mold base. design part

mold base

To cut the mold base to make two mold halves:

1 Inthe FeatureManager design tree, click the mold base and select File, Derive
Component Part.

A part fileis created for the derived part (a part which has another part asits
first feature).

2 Click to sdlect aface on the mold base.

3 Open asketch 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 [6] to project the edge
asaparting line.

4 Click Insert, Cut, Extrude. Leave the Flip Side to
cut check box unchecked in the Extrude Cut
Feature dialog box.




5 Click oK. The mold baseis cut, exposing the cavity within the mold base. This
isone haf of the mold.

6 Savethispart.

7 To create the other half of the mold, repest this process, reversing the direction
of the cut by checking the Flip Side to Cut check box in the Extrude Cut Feature
dialog box.

An additional mold example isfound in Chapter 14, Creating a Mold, in the
Learning to Use SolidWbrks 98 Tutorial.

Creating Draftsfor Molds

You may wish to add draft angles to molded design parts, to make it easier to
remove the finished part from the mold base. Refer to Split Line on page 3-10 and
Draft on page 4-26 for information about splitting faces and adding draft angles.
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Joining Parts

You can join two or more parts to create a new 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.

Tojoin parts.

1
2
3

(&)]

© 0 N o

Create the parts that you want to join.
Create an assembly containing the parts.

Position the parts as desired in the assembly. The
parts may either touch each other or intrude into
one another.

Save the assembly but do not close the window.

Click Insert, Component, New to insert a new part
into the assembly, arghve it. \

Click a face or plane on one of the components.
Click Insert, Features, Join. TheJoin dialog box appears.
In the FeatureManager design tree, click the components you want to join.

Checkextend Smallest Abutting Faces 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.

10 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 grey outline.

11 Click oK.

12 Save the part

13 Click Rebuild to view the newly joined parts.

14 To exit fromedit Part mode, right-click anywhere an
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Toidentify which partsare used to create ajoined part, either:

Q Inthe FeatureManager design tree, right-click the Join feature of the joined
part and select Edit Definition.

O Select thejoined part, and click File, Find References.

O Expand the component containing the joined components, then expand the Join
feature.

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. Any changes made
to the original parts are reflected in the joined part.
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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 also 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

O Working with drawing templates and sheets

QO Creating drawings with standard views

O Creating other views, such as detail, section, projected, broken, etc.
Q Aligning and displaying views

Q 2D sketching

Dimensions, notes, datums, geometric tolerances, and other notations complete
the drawing. Dimensions and other annotations are discussed in the next chapter,
Detailing.
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Drawing and Page Setup Options
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You have avariety 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 98 drawings, you can:

Q Select default drawing options by clickimgpls, Options and then reviewing
the options available on these tabs:

» Drawing. Specify the scale and display of views.
 Crosshatch. Specify the crosshatch patterns used for section views.

« Line Font. Specify the line weights and styles used for various edge typesin
the drawing.

Detailing options are discussed in the next chapter, Detailing. Also see
Appendix A for more information about the SolidWorks 98 options.

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, refer to Page Setup on page 1-33.

Q Customize your drawing templates to conform to the standards of your
workplace. You can:

 Customize information blocks and text (See Customizing a Drawing Template
on page 8-8.)

» Change the sheet size and orientation (See Modifying the Sheet Setup on
page 8-7.)



Drawings Options

You can set defaults for new drawings and views.

To specify the default drawing options:

1 Click Tools, Options, and select the Drawings tab.

2 Set any of the following as needed:

Sheet Scale. Specify the scale to use for al views (except Detail views) on
the sheet.

Type of Projection. Select 1st Angle or 3rd Angle.
Default Display for New Drawing Views.
Select Wireframe, HLG, Of HLR.

For Tangent Edge Display, select Visible, With Font (as specified on the Line
Font tab), or Removed.

Automatic placement of imported dimensions from model. When checked,
dimensions imported from the model are placed at areasonable distance
from the model in the drawing view.

Display drawing view borders. When checked, the boundary of each view is
displayed as a gray box.
Automatic scaling of 3 view drawings. When checked, 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 changesin
the assembly. See Bill of Materials on page 9-28 for more information.

Automatic drawing view update when model changes. When checked, all
viewsin anew drawing are updated automatically when the model changes.
For information about manual update of selected views, see Updating Views
on page 8-29.

Show contents while dragging drawing view. When checked, the model is
displayed as you drag a view. When unchecked, only the view boundary is
shown (as an empty box) while dragging. Thisis similar to the Show window
contents while dragging behavior in Microsoft Windows.

Detail View Scaling. Specify the scale (relative to sheet scale) for Detail
views.

Detail Item Snapping. When dragging detail items, you can infer to other
detail items. Specify whether to infer to the centers, the corners, or both
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(depending on how the item is dragged). For more information, see Chapter
9, Detailing.

You can modify these options for an individual sheet or view if necessary. For
more information about these options, see Appendix A, SolidWorks 98 Options.

Crosshatch Options

You can specify the appearance of the crosshatch pattern used in section views.

Note: You need to specify the crosshatch pattern in the part document for which
you will create a section view. By specifying the crosshatch pattern for
each part, asection view of an assembly can include the appropriate
crosshatch pattern for each of its parts.

To specify a default crosshatch pattern:

1 Click Tools, Options and click the Crosshatch tab

2 Select a crosshatch pattern from the Pattern list.

3 If necessary, set the Scale and Angle for the crosshatch pattern.

A preview isdisplayed in the Type box.

D

Specify the scopein the Apply To: box.
» Active Document — the document that you are currently working on
« System Defaults — all new documents

« All Possible — the current document as well as all new documents

Click ok to accept the changes; clickncel to discard the changes and exit the
dialog box; clickreset All to return to the installed system defaults.

8-4



Line Font Options

You can specify the style and weight of lines for selected types of edgesin
drawings.

To specify the default linefonts:

1
2
3

Click Tools, Options, and click the Line Font tab.
Select an edge type from the Type of Edge list: Visible Edges, Detail Circle, €tc.

Choose aline style to apply to the selected edge type from the Line Style list:
Solid, Dashed, Phantom, €tcC.

Choose aline weight to apply from the Line Weight list: Thin, Normal, or one of
SiX Thick weights.

The Preview box displays the selected line.

Select the scope of the application in the Apply To box.

» Active Document — the document that you are currently working on
« System Defaults — all new documents

» All Possible — the current document as well as all new documents

Note: If the active document isgart or assembly, the only choice iSystem
Defaults; the changes become effective fiew documents, but current
documents are not affected.

Click ok to accept the changes; clickncel to discard the changes and exit the
dialog box; clickreset All to return to the installed system defaults.

Note: To define the actual line width used for plotting and printing, diek

Page Setup. Enter the values for eatime Weight in the boxes on the
Printer tab of thePage Setup dialog box.
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Creating a Drawing
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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 .siddrw extension.

To create a new drawing:

1 Click File, New, or click E 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

) Template To Use HE
standard sheet size template (for - : :
* Standard Template H i
example, C-Landscape) from the r—— e
I |§ ' Custom Template

I".drt Browsze. .. | ﬂ

« Custom Template. Click Browse, —
navigate to a custom template on PRI e |
your system or the network, and
click Open. See Customizing a
Drawing Template on page 8-8 for
information about creating a
custom templ ate.

widthy J215.80mm | Height; |27 40mm

* No Template. Select a blank, standard sheet from the Paper Size list, 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 a drawing, or later. You can also
modify existing sheet details.

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.

2 Make the appropriate entries on the Sheet
Setup dialog box:

Name. Enter atitle in the box.

Paper Size. Select astandard size from
thelist, or select User Defined to specify
acustom paper size. If you selected
User Defined, specify aHeight and Width
for the paper.

Scale. Specify the default scale for all
views on the sheet (default is 1:2).

Sheet Setup HE

Hame: IShael‘I
Paper Size: IB - Landscape 'l Cancel |

Widity [431.80mm | Hefhe, [27940mm

Scale: |1 B |2

— Template

IB - Landscape 'l
IE'\am\SW’SB\iSBEDehugE Eravse.. |

i Type of Projection .
Mext Yiew Label: 3
" First Angle
& Third Angle Mext Datum Label: |4

Template. Select a standard template from the list, or select Custom or None.
If you selected Custom, use the Browse button to select a 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 al phabet that will

be used.

3 Click ok.

Multiple Sheets

You can add sheets to the drawing at any time.

To add a shest: HZIII\
Sheat]
1 Click Insert, Sheet or right-mouse click on the sheet «f Froperties..
tab and select Add from the menu. The Sheet Setup Bkl

dialog box appears, with the default name of the next
new sheet in sequence, for example, Sheet 2.

Delete

Activate

2 Set the parameters as described above, and click OK.

SolidWorks 98 User’s Guide
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To delete a sheset:
1 Right-mouse click the sheet tab, and select Delete.

2 Click Yes in the 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 shest:

Click the sheet tab, or double-click the sheet icon in the FeatureM anager
design tree.

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 B2
FeatureManager design tree, 0 .
any blank area on the drawing
sheet and seleetiit Template ~ —
from the menu. =

2 INSERT Y OLIR COMPANY NAME HERE
a R [

nnn < INSERT PART NAME HERE >

2 To edit existing text in the title * ¢ ! ! ! ‘
blocks, double-click on the text.

TheProperties sheet foNote S B
appears. i |

MHote Text

« Enter new text in the Note Text box.

Add Spmbol

« If you want to use a different font, A
deselect Use Document's Font , thenclick | ==l

~ Leader
Font to select anew font style or size. i e i
Arrow Syle: 9 Spant Lt
« UselInsert Hyperlink or Link to =g £ g
Property if desired. See Hyperlinks | Baloen Fort
. Style: Mane - Eant...
on pagg 9-19, and Links to Custom e ] ? ('_ us—lwmemlsm
Properties on page 9-19 for more
information. Ok | Ceel | sy | Hep |

3 Click ok to accept the new font and/or text.
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4 To add text, click on the sheet, then click Insert, Annotations, Note or [&].
Specify the text properties, then drag the text to the desired location.

5 To edit the template format by moving, deleting, and adding lines or text in the
text blocks:

» To delete, click the line or text and press the Delete key.
« To move, click the line or text and drag to a new location.
« Toadd lines, click the Tools, Sketch Entity, Line or (M.

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 belinked or
embedded in template files. See Chapter 14, Object Linking and Embedding,
for more information.

To savethetemplate:
Click File, Save Template.

» To overwrite aStandard Template, Select the template from thelist, and click
OK.

» To savethe template with anew name, click Custom Template. Then Browse
to the desired directory, enter a new template name, and click Save.
(Template files have the .siddrt extension.)

If you have added any custom file properties to the drawing, when you savethe
template, the properties are saved with the template. Then, when you use the
template in another drawing or sheet, the custom properties saved with the
template are added to the new drawing.

See Custom File Properties on page 5-19 for more information.

To end editing the template and return to working with an individual shest:

Click Edit, Sheet, or right-mouse click the sheet or template icon in the
FeatureManager design tree, or any blank area of the sheet, and select Edit Sheet.
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The Drawing Window

8-10

The drawing window includes a FeatureM anager design tree that is similar to the
design tree in the part and assembly windows. The FeatureManager design tree
for drawings consists of a hierarchical list of items pertaining to the drawing.
Thereisan icon for each sheet; under each sheet, there are icons for the template
and each view.

A E symbol beside an item’s icon indicates that it contains associated items. Click
the E 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.).

&% zample - Sheetl !E
sample [o v v 100 00 B
Annotations [ | ;I
=] 2 Sheet!
=] Templated

Q Cirawing Yiew
@ Dirawing Viewd

El@ Detail View B [1: 1]
. .[T@ Detail Circle B
E@. Section View A4

[ Sectian Line feb

L2000 1

100 0+ 0 1 4 0 1

T solichiarks

_5_ T sheett 7 4] | » |j




Views of Parts and Assemblies

You can generate drawings of a part 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 8-36
for more information.

For some operations, you need to activate a view; for others, you select a view.

O Activating aview allows you to sketch entities on that view. This is necessary
for sketching section lines, defining areas for detail views, etc. The border of
an active view is ared shadowed box. To make a view active, double-click
anywhere within the boundary, or right-click within the boundary and select
Activate View.

To de-activate the view, either double-click again, or right-click and select
Activate Sheet.

O Sdecting aview alows you to create a projected view, to insert break lines for
abroken view, to move the view on the sheet, to resize the view boundary, etc.
A selected view has a green border with drag handles. To select aview, click
anywhere within the boundary.

View Boundaries

As the cursor passes over the edge of adrawing view, the view boundary is
highlighted. The size of the view boundary is calcul ated 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 aview). You cannot make the view boundary smaller than the
model displayed in the view. View boundaries, and the views they contain, may
overlap.

To changethe size of the view boundary:
1 Select the view.

oy o
2 Movethecursor over agreen drag handle at the corner

or side of the boundary until it changesto aresize
cursor shape. | |

3 Drag the handle as needed to resize the boundary.
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To turn theboundary display on/off:

On the 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 theviewsin
the drawing.

Even if the boundaries are hidden, they still become highlighted when the
cursor passes over them.
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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.

To createthe Sandard 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 asmall 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 Sandard 3 View (another method):
The default view created when you drag and drop a part or assembly into a
drawing is the Standard 3 View.
1 Open the part or assembly, and open a drawing window.

2 Drag the name from the top of the FeatureM anager tree of a part or assembly
document, and drop it into an open drawing window, or

Drag and drop a part or assembly document from the Windows Explorer
window into an open drawing window.

The lower left view in a 3rd angle projection is the default Front view from the
part or assembly. (For 1st angle, the front view is at the upper |eft.)

3rd Angle Projection 1st Angle Projection

The alignment of the top and side viewsisfixed in relation to the front view.
Thetop view can be moved vertically, the side view can be moved horizontally.

For more information about arranging views on a sheet, see Moving Views 0N
page 8-30 and Aligning Views on page 8-31.
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Projection View

A Projection view iscreated 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.

3 Movethe cursor until the view is where you want it to be, then click to place
the view.

4 Sdlect aprojection direction by clicking beside the selected view in the desired
direction. You can project to the left, right, above, or below (in this example,
the user clicked to the right of the selected view).

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 8-30 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 FeatureM anager 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 Auxiliary view is similar to a projection view, but unfolded normal to a
reference edge in an existing view.

To create an auxiliary view:

1 Select the reference edge (not a horizontal or vertical edge, which would create
astandard 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 iswhere you want it to be, then click to place
the view.

Theauxiliary 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 8-30 for information about
changing the alignment of views

If you use ISO/DIN/JIS/BSI dimensioning standards, aview arrow is added
automatically.
Selected edge ﬁ Auxiliary view

4 If you use ANSI dimensioning standards, you can display an arrow indicating
the direction of projection. 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

8-16

You create aNamed view by selecting from the view names in the model
document. Named views include:

Q Standard orthographic views (Front, Top, Isometric, and So on)

Q Current model view

Q Custom views created in the model by rotating the model, then saving the view

by name. The entire part or assembly is displayed 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 a named view in the
View Orientation dialog box, refer to Using Named Views on page 1-17.

Toinsert anamed view:

1 Inthedrawing, click Insert, Drawing View, Named View Or on the Drawing
toolbar. The cursor changes to Q@ .

2 Switch to the part or assembly window (select it by name from the window
menu), and click anywhere.

The Drawing View - Named View dialog box

Drawing View - Named View EHE

appears. Thelist contains the names of al the
standard views, the Current view, and any
custom views you created in the model.

“Frant - ok I
“Back J

“Left Cangel |
*Right

“Tap

“Bottom J Help |

3 Double-click anamed view from thelist, or
select anamed view and click OK. The cursor

*Trimetric
“Dimetric

changesto 4.

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

or Current View

|- Saved Named View



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. This
view typeis also used to set the first orthographic view in adrawing if it isto be
something other than a default view.

Toinsert arelativeto modd view:

1 Click Insert, Drawing View, Relative To Model Of on the Drawing toolbar.
The cursor changes to the model face selection shape Q(} :

2 Click aface or plane in 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
. . _DK Cancel i
3 Select an orientation (Front, Top, Left, €tc.), [ ] o= | )
and click oK. et

4 Select another face or plane, perpendicular to the first.
5 Select the orientation for this face from the Drawing View Orientation list.

6 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 face in 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
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Detail View
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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 (double-click the view, or right-click and select
Activate View).

2 Using asketch entity tool, create a closed profile around the areato be detail ed.
(The profileis usually, but not necessarily acircle.)

3 Select one entity of the profile.

4 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 labelled detail view.
The note on the detail view includes the letter label and scale.

Sketched detail circle Detalil circle label Detail view note

—t
=

A(1:1)

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:

Q To changethe 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.

Q To changethe 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.



O To change only the detail circle label, double-
click it, enter the new label, and press Enter.
The detail view note updates.

QO To changethe detail circle label font and letter,
right-click the letter and select Properties.
Enter a new letter if needed. Deselect Use
Document’s Font , click Font, then choose anew size or style.

O To move the note or the detail circle label, drag the item with the mouse.

To redefinethe 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 K.

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 theline font for the detail view border:

1 Click Tools, Options .

2 OnthelLine Font tab, under Type of Edge , click Detail Border , then choose aLine
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 a uniform cross-section. This makes it possible to display the part in a
larger scale on asmaller size drawing sheet.

Reference dimensions and model dimensions associated with the broken area
reflect the actual model values. See Chapter 9, Detailing, for information about
dimensioning adrawing view.

To create a broken view: Break
1 Select thedrawing view and click Insert, - ' /
Vertical Break (Or Horizontal Break). TwWo  * ‘ I ' :H
. iy

break lines appear in the view.

You can add more than one set of break
linesto aview; however, al breaks must
be in the same direction. You can only
add breaks to an unbroken view.

2 Drag the break linesto the places on the M . Ii ﬂ
part where you want the breaks to occur.
3 Right-mouse click inside the highlighted

boundary and select Break View from the
menu.

The part is displayed with agap in the ’ :":‘:”
part geometry. » !

Torestoreabroken view to itsunbroken state:
Right-mouse click the broken view, and select Un-Break View.

To modify a broken view:

» To change the position of the break, drag the break lines.

» To change the width 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 aline style from the menu: Straight Cut, Curve Cut, Zig Zag Cut, Of
Small Zig Zag Cut.
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Section View E

You create a Section view by partitioning the view with a section line. The view
may be a straight cut section or an offset section defined by a stepped section line.
The section line may also include arcs.

To create a section view:

1 Activate an existing drawing view (double-click the view, or right-click and
select Activate View).

2 Click Tools, Sketch Entity, Centerline or Line, or click or on the Sketch
Tools toolbar.

3 Sketch asingle or stepped centerline or line through the model in the active
view.

4 Select the sketched centerline or line (if it is not already selected). For a
stepped line, you only need to select one segment.

5 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 propertiesthat control the resulting view, if
you wish. See Modifying Section Views on page 8-23 for more information.

6 With the section line still selected, click Insert, Drawing View, Section or [Z] on
the Drawing toolbar.

/ '
U/o’j LO© _

wuw/’

by

Note: If you prefer to create the section line and the default section view in a
single 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 is aligned 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.
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In its default alignment, a section view can only move in the direction of
arrows. See View Alignment and Display on page 8-30 for information about
changing the alignment of views.

Aligned Section View

You can create an aligned section view through a model, or portion of a model,
that is aligned with a selected section line segment.

8-22

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 [1] from the
Sketch Tools toolbar.

Sketch the section line. The section line should consist of two connected lines
a an angleto each other.

Sdlect the segment of the sketched section line to which you want to aign 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 propertiesthat control the resulting view, if
you wish. See Modifying Section Views on page 8-23 for more information.

With the section line still selected, click Insert, Drawing View, Aligned Section or
on the Drawing tool bar.

Note: If you prefer to create the section line and the default aligned section view

in asingle 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]

7

Active view with section line Aligned section



As you move the cursor, apreview of the view boundary is displayed. By
default, the view is aligned 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.

Initsdefault alignment, an aligned section view can only move in the direction
of arrows on the selected segment. See View Alignment and Display on page 8-
30 for information about changing the alignment of views.

Modifying Section Views

O To edit the letter label on the section line, double-click the letter |abel, enter a
new letter, and press Enter.

QO 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.

O 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.

O To changethe cut direction as indicated by the arrows, double-click anywhere
along the section line.

Q After changing the cut direction or editing the section lines, update the view
using one of these methods:

« Click [®] or Edit, Rebuild.
» Right-mouse click the section view and select Update View.
+ Select the view and click [@] .

Modifying the crosshatch

Section views use the default crosshatch pattern, as defined in Tools, Options,

Crosshatch. Changesto the default crosshatch pattern selection take effect in the

next SolidWorks session. See Crosshatch Options on page 8-4 for information.
To modify the crosshatch pattern for a section view:

1 Right-mouse click the face, and select Crosshatch Properties.

2 Specify the Pattern, Scale and Angle, and observe the Preview.
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3 Under Apply To, choose whether to change only the selected Region, the section
faces for the entire Component (in a section view of an assembly), or al the
section faces in the view.

4 To remove the crosshatch for alayer (Region, Component, Or View), select the
layer in the Apply To list, and click Remove Crosshatch. (This option is only
available for layersthat can logically be removed.)

The crosshatch isremoved alayer at atime. For example, if you remove the
crosshatch from aregion, any crosshatch applied earlier to the whole
component isrevealed. 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 delete 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 lineinto 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 [] or Edit,
Rebuild, or right-click the section view and select Update view, after modifying
section line propertiesin order to update the view.



These two options affect only the labels: oy HE
» Label. Changethe letter that is
Label. [& ok |
associated with this section line by =
[ Change direction of cut ﬂl

selecting the letter and entering a new I Sesle with madel ch
CAle WIth Model chahnges
. Hel
| abel [™ Partial section $|

¢ Use Document's Font. When CheCked, ™ Display only surface cut
the section line text uses the same font Font
asthe rest of the document. When ¥ Use Document's Font

unchecked, you can click the Font button Eant.. |
and specify the font style and size to use.

The remaining options in the Section Line dialog 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. Experiment until you get the
results that you want. Remember to update the view after you make changesto 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 a section cut that is not what you intended,
however. The default for this option is off.
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¢ Partial section. If the %Ction Change direction of cut
line does not go al the way checked for both views
across the view, selecting this
option causes 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 linearedisplayed inthe
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 Activate aview, and create a section line as described in Section View on page
8-21 or Aligned Section View on page 8-22.

2 Click Insert, Drawing View, Section [Z], or Aligned Section [i1]. The Section
Scope dialog box appears.

3 Onthe active drawing view, or in the FeatureManager design tree, click the
components that you want to exclude from the section view. The selected
components are listed in the Excluded Components box.

Note: When selecting components in the FeatureManager design tree, be sure
to select them from the active view.

To remove a component from the list, select the component again.
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4 Set the Exclusion Status if the selected component is used more than once in
the assembly (for example, if it isamember of apattern, or if itisused asa
component of more than one subassembly):

" Both components Shaft excluded
= included

« 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; al otherswill be
cut.

5 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 0N
page 8-23 for more information.

To edit the section scopefor the view:

Right-mouse click the section view, either on the sheet or in the FeatureM anager
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 components
in the section view (not the parent view).

» To remove a component from the list, select the component again.

» To change the Exclusion Status for components that are used more than once
in the assembly, select the component in the 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
selectProperties.

O View Information. Displays the T —— -
name and type of the selected vy pieeies |

view. ~View infarmation Seal
Name: Diawing Yisw5 sl [T 7

Q Scale. To change the scale of the | | Twes Auiawiew {

view, deselect/se sheet’s scale |, '“:,?:j‘l:h""a“f;'wew

then change the scaleratio value Document. D \ParisdBtausvisw SLOPHT

in the Scale boxes. The default Nemer dew JNot s nted view -

scaleratiois 1:2. [T —

& Use named configuration:

Q Model Information . Displays the Defaut =

model name and path to the

Type of dmenzions created in this view

document. If the selected view is ( * Procted
aNamed View, you can specify a
different view orientation. Select ok | camee | Hep |
astandard or user-defined view
from thelist.

[} el Ereakes it iparent

© Tell tri
e s [V Display view amow |

Q 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 a broken view with the broken view that it
was derived from, select this option. (Click Edit, Rebuild , if necessary.)

Q 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 all 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 changethe update modein 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
regeneration is enabled.
To manually update drawing views.
1 Change to manual view regeneration mode as described above.
2 To update al the views at once, either:
» Click Edit, Update All Views.
« Click Edit, Rebuild or [8] 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 FeatureM anager design
tree, and click Update All Views.

3 To update a single drawing view, either:

» Select the view, then click Edit, Update View, or click |®@l 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 Ctri-click several views at once
for update in this way.
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View Alignment and Display

Moving Views

8-30

To moveaview:

Move the mouse over the boundary of aview, and drag the view to anew location
when the boundary is highlighted. You can aso select a view, then move the
cursor over the boundary until the move cursor R%) appears, then drag. Note the
following exceptions:

Q Standard 3 View - First angle projection. The alignment of the upper left view is
fixed in relation to the other two views. When you moveit, the other views also
move. The other two views can move independently, but only horizontally or
vertically, to or from the upper left view.

Q sStandard 3 View - Third angle projection. The alignment of the lower left view is
fixed in relation to the other two views. When you moveit, the other views also
move. The other two views can move independently, but only horizontally or
vertically, to or from the lower left view.

Q Auxiliary, Projection, Section, and Aligned Section views are aligned with the
parent views from which they are created, and only movein the direction of the
projection.

Q Broken views respect the alignment of the view before it was broken.

Q 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 a default 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.



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.

Torotateadrawing view:

1 Select alinear model edgein a drawing view. Selected edge

2 Click Tools, Align Drawing View, Horizontal X ’
Edge Or Vertical Edge. TL
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 X
their projection. ]

Align Vertical

Toalign onedrawing view to another:

1 Select adrawing view, and click Tools, Align Drawing View, Horizontal to
another view Or Vertical to another view.

- Or‘ -
Right-click a drawing view, and select Alignment, Align Horizontal or Align
Vertical.
The cursor shape changes to %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
ismaintained if you move the reference view.

To break an alignment created this way, right-click the view and select
Alignment, Break Alignment from the menu, or click Tools, Align Drawing View,
Break Alignment.
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Tangent Edge Display

To control the display of tangent edgelinesin a drawing view:

Right-mouse click within the view border (not on the model) and select Tangent
Edge, then Tangent Edges Visible, Tangent Edges with Font (as specified on the
Line Font tab of the Options dialog box), or Tangent Edges Removed.

Q©

)

Tangent Edges Visible Tangent Edges with Font Tangent Edges Removed

Line Format

The tools on the Line Format toolbar et you modify the appearance of individual
lines, edges, and sketch entitiesin a drawing.

To changetheformat of aline, edge, or sketch entity:

1 Select theline, edge, or sketch entity you want to change. To select more than
oneline at atime, press the Ctrl key as you select.

2 Click atool on the Line Format toolbar and change the format as necessary:
+ Line Color. Click [4], 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, €tc.) 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, €c.) is
displayed in the Status bar.

Toreturn alineto its original format, right-mouse click the line, and select
Reset line font.

8-32



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 FeatureM anager design tree,
and select Hide View.

2 Tore-display aview, right-mouse click the view, and select Show View.

Note: Theviewsthat you hide are invisible unlessthe view is active (the standard
red outlineisvisible), or the menu selection View, Show Hidden Views is
checked (the view boundary is displayed with a gray X). The cursor shape
changesto "“& and the view boundary highlights when the cursor passes
over ahidden view.

To hide/show edges:

Right-mouse click an edge in adrawing 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.
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Printing a Drawing

8-34

You can print or plot an entire drawing sheet, or just a selected area of the sheet.
See Chapter 1, SolidWorks Fundamental s, for basic information about printing
and plotting any SolidWorks document.

To print the whole drawing shest:

1

3

Click File, Print. In the Print dialog box, under Print range, click All or specify
the Pages you want to print.

Under Scale, check Scale To Fit to print the entire sheet on the page, or deselect
the option and specify a Scale value (by percent).

Click oK.

To print a selected area of a drawing sheset:

1

Click File, Print. In the Print dialog box, under Print range, click Selection, and
click oK.

The Print 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 under File, Page Setup, Print Setup.

Select a scale 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 200mm.
The default sheet scale is used to calculate the correct print size; therefore,
for viewsthat 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 areais 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.

» 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 selection frame size changes

accordingly.

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 frameis

displayed.

4 Click oK to print the selected area.



Sending Drawing Documents

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 all
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.
2 Inthe 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 documentsiis 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 al the removed files, click Attach All.

3 Click ok to send the document(s).

4 Enter your mail password, the mailing address, and any other information
requested by your mail application.
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2D Sketching
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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), aswell 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 theicons 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, Of 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 tools.

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 on the Sketch toolbar.
The behavior of Modify in adrawing isthe same asits behavior in a sketch. For
more information about using Modify, See Modify Sketch on page 2-18.

To definerelations on sketched entities:

1 ctrl-select the entities and click on the Sketch Relations toolbar or click
Tools, Relations, Add.

2 Select from the relationsin 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 0N page 2-28 and Display/Delete Relations 0n 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.

Converting Sketched Entities

To convert sketched curvesto construction geometry:
1 Select asketched line, arc, or circlein 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.

Oncein 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 materials to an assembly drawing
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Detailing Options

You have avariety of options to customize your documents to meet your
company'’s detailing standards. See Appendix A for more information about the
SolidWorks 98 options.

To specify the default detailing options.

1 Click Tools, Options, then click the

Options | 7] x|
Deta| I n g tab . Crosshatch | Diawings | Extemal References | Expart
Import | Reference Geometry | Material Properties
2 S pe c |fy th e d efau Its as n eed ed : Gengral | Edges | Performance | Colar | GridéUrits ~ Detaling | Line Fant
- Dimensioning Standard Mot

150 =

« Dimensioning Standard. Select a

standard, and choose options for
display of broken leaders, dual
dimensions, datums, trailing

™ Display with Broken Leaders
™ Dual Dimensions Display
1™ Diepap 0tums pen 1562

Trailing Zeroes; ISmarl ad

™ Altemate Section Display

Leader Anchor:
Mate Font.. &+ Closest
£ Left
Balloons... © Right
[ Displap Noteg with Berit Leadsr

Bent Leader Length:  |6.25mm

Centerline extension IZ.DUmm

Break Lines
’VEreak Gap: |10.00mm

zeroes, alternate section arrow

- Center Marks Witness Lines
Styl e (A N SI Only)u and Centerl | ne SI@;Shz SDLTW ’766'1 |1 Olknm "rg)at:Aan l;a.latu: Symbo\s—|
. . . . oW Lines Extension: [1.00mm et Label:
extension (in section views). e :
. Dim Fort. | Tolerance. | Precision. | wl
* Notes. Click Note Font to set the 7 APt By Dotk [~ Smp T ToGid | |
font style and size. Click Balloon | |7 T Dt | i |

to specify balloon types for notes
and BOM callouts. Specify the
use of bent leaders and leader
anchor.

I Wiew Gystem Defauts  Apply To: |Active Document | ¥

Fesal Al | 0K | Cancel | il || Hee |

» Break Lines. Specify the gap between break lines in a broken view.
» Datum Feature Symbols. Specify the letter [abel for the next symbol.
» Center Marks. Specify the size and line display.

» Witness Lines. Specify the gap and extension.

» Dimensions. Click Dim Font, Tolerance oOr Precision to specify values for
those properties. Specify options for use of parentheses on reference
dimensions, system separator, snap and centering behavior.

« Virtual Sharp. Specify how virtual intersections appear, for example, on a
corner where a chamfer or fillet has been added. (This appliesto both
drawings and sketches.)

» Arrows. Specify the Size for dimension and annotation arrows. Specify a
different Section/View Size (for arrows), if needed.



Select the style to use for each Attachment condition. Select astyle for
Dimension arrows, and set options as heeded for dimension arrow
placement.

Specify Dimension offset distances for use with baseline dimensions (see
Baseline Dimensions on page 9-6) and the Align Parallel tool.

» Annotations. Set the Display Filter to display the types of annotations you
want. Set other options as needed for annotation display.

If you use J'S dimensioning standards, specify the size (1, 2, 3 characters) or
scale for surface finish symbols.

Annotating Drawing Documents

You can add many types of annotations to SolidWorks part and assembly
documents. Additionally, for drawing documents, you can:

O 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 dimensionsin 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 changesto 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 the Imported Annotations color defined in
Tools, 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/facelvertex 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 geometry, see Reference
Geometry in a Drawing on page 9-15.
O Add annotations and reference dimensions in 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 the Tools, Options, Color tab.
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For more information about creating reference dimensions in adrawing, see
Adding Reference Dimensions on page 9-6. For more information about
creating annotations in any type of SolidWorks document, see Creating
Annotations on page 9-17.

Dimensions in a Drawing

9-4

Dimensionsin a SolidWorks drawing are associated with the model, and changes
in 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 aso add dimensionsin 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 values of reference dimensions change when the
model dimensions change.

By default, imported dimensions are black. Thisincludes dimensionsthat 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.

130
10 , (20)
v\k
Imported Reference
dimensions dimensions
(driving) (driven)

30




Importing Model Dimensions

You can import the dimensions that belong in aview all at once, or you can
selectively import the dimensions for a component or feature.

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 adimension from one view, then import it to a different view, or
you may move or copy it to another view (see Moving and Copying Dimensions oOn

page 9-8).

Toinsert the modd dimensionsfor a drawing view:

1 Select aview you wish to dimension.

Inzeit Model Items
. —dnhotation
2 C“Ck |nsert, Model |tems. ™ LCosmetic Threads lD_KI
. I” Datums Canecel |
Thelnsert Model Items dialog box appears. I Datum Laroets
v D_II'“FIEI']SIDHS : Help |

I™ Geometic Tolerances

3 Select Dimensions.
. . . ™ Motes
To display the instance count in a pattern or the B

. K . ™ weld
revolution count in a helix, select Instance/ -
. Reference Geometry Import From
Revolution Counts. [ s i
= £+ Entire Model
: [ Cues  Selected i
4 Click OK. o
I Sufaces " Selected Feature
[~ &l Types

Toinsert model dimensionsfor a selected component or featurein a drawing:
1 Inapart drawing, click on aface of the feature; in an assembly drawing, click
on a component or the face of afeature, or,

Expand the brawing View in the FeatureManager design tree where you want to
add the dimensions, 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
(assembly component or feature of an assembly component sel ected).

 Click Entire Model to add the dimensions for the entire part or all the
assembly components.

4 Click oK.
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Adding Reference Dimensions

You can use the same methods to add parallel, horizontal, and vertical reference
dimensions to adrawing as you use to dimension sketches. See Dimensioning
Sketches on page 2-22 for more information. Additionally, you can create
ordinate or baseline dimensions in 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 dimensionsto a drawing:

1 Click on the Sketch Relations toolbar, or click
Tools, Dimensions, Parallel. 07

&)

2 Click the geometry to dimension. Asyou move the
cursor around the model, a preview of the -—
dimension type is 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 Of Vertical).

l20]

3 When the preview indicates the desired dimension type and location, click to
place the dimension.

Baseline Dimensions

To add basdline dimensionsto a drawing view:

1 Click Tools, Dimension, Baseline (or click on
the Sketch Relations toolbar, then right-click and {20) =
select Baseline Dimension.)

2 Click the edge or vertex you want to use as a
baseline.

3 Click the edges or vertices you want to dimension
using the same baseline.

Asyou click each item, the dimension is placed
in the view.
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The dimensions are aligned using the spacing val ues 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

Before you add ordinate dimensions, deselect the Single command per pick option
on the General tab of the Options dialog box, if necessary.

Toinsert ordinate dimensions;

1 Click Tools, Dimension, Ordinate or Horizontal
Ordinate Or Vertical Ordinate (or click on the o
Sketch Relations toolbar, then right-mouse click, — — —
and select Ordinate Dimension, Horizontal
Ordinate, Or Vertical Ordinate).

30
70
120

2 Click the entity at the zero position, and click to
place the dimension outside the model.

3 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.

To disconnect adimension from the alignment group, right-click the
dimension, and select Break Alignment.

Toremovethearrows:

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 is aligned and grouped to the others in the same ordinate group.
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Tolineup 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 9-9 for more
information.

To jog ordinate dimensionsto reduce crowding: -

™~

1 Right-mouse click an ordinate dimension to move g
and select Jog. A check mark appearsnexttothe © ™~
menu item. K

2 Pull thedimension in any direction. The leader
bends so that you can place the dimension fregly. ‘

3 Toreturn the dimension to its original place,
right-click the dimension, and deselect Jog. | \

Moving and Copying Dimensions

Once dimensions are displayed, you can move them within a view 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 dimensionsto
aview where the orientation is appropriate for that dimension.
» To move adimension within the view, drag the dimension to the new position
and rel ease the mouse button.
» To move adimension from one view to another view, press the shift key as
you drag the dimension to another view, then release 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
» To move or copy several dimensions at once, hold the Ctrl key as you select

the dimensions.
Being moved/copied

(20) \ K Moved
Pa

N — Copied < )

(10)
«®
j\?‘/

(10)

30
r_
40
e
—
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Aligning Dimensions

Todigtribute parallel dimensions:

1 Select agroup of dimensions, either by dragging a 90
rectangle around them, or by holding the Ctrl key 70
while selecting them. %0

2 Click Tools, Dimensions, Align Parallel, or |3t on the
Drawing tool bar. L

The dimensions are distributed with the parallel
arrows spaced uniformly. To specify the spacing %
values, click Tools, Options, select the Detailing tab,
and click the Arrows button. Under Dimension offset 30
distances, enter values for From model 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.

70
55

To align dimensions collinear:

1 Select agroup of dimensions, either by dragging a ©
rectangle around them, or by holding the ctrl key =
while selecting them. s
2 Click Tools, Dimensions, Align Collinear, or on :|#
the Drawing toolbar.
The dimensions are aligned with the arrows % % . 15 L2
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 dimensionsthat are aligned (basdline, ordinate, paralle 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 othersthat
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.
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To seeif adimension isaligned to others:

Right-click the dimension you want to know Not aligned Aligned
about. If it isamember of an aligned group, you
can select Show Alignment. A blue dot appears on 190]

each of the other dimensionsin the aligned group.

If the selected dimension is not a member of an
aligned group, the Show Alignment item does not
appear on the right-mouse menu.

50

30

To center dimension text between witnesslines:
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 snapsto 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 witnesslinesto snap it to the
center. When you center dimension text this way, its position is not locked
between the witness lines, so you can moveit fregdly.

Modifying Witness Lines
You can change the default attachment point of dimension witness lines, and you
can dant the witness lines if needed.
To change the modéd attachment point of dimension witnesslines:

1 Click adimension. Handles are displayed on
the withess and extension lines.

2 Drag the handle on the witness line (at the [y
attachment point) to the desired position or to i
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.

50
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To dant witnesslines: -

1 Click adimension. Handles are displayed on the witness
and extension lines. ae

2 Drag the handle on the extension line to slant the withess
lines as needed.

To return the dimension to itsoriginal position, right-click
the dimension and select Remove slant.

50

Modifying Dimension Values

To modify a dimension valuein a drawing:

1 Doubleclick the text of the dimension. The
dimension value is displayed in the Modify box.

2 Usethe spinbox arrows to change the value, or
enter anew value and press Enter.
3 Click to accept the current value and exit,

-0r -

Click [ to restore the original value and exit. A

Note: Click [#2 to reset the spin box increment.

Dimension Properties

You set the default properties for dimensions on the Detailing tab of the Options
dialog box. See Detailing Options on page 9-2, or Appendix A, for more
information.

You can modify properties of selected dimensions at any time during the detailing
process.
To modify the properties of a dimension:
1 Right-click the dimension, and select Properties.
2 Change values as described below.
3 Click oK.
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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@Sketchl). The Full Name is used in equations and design
tables. It 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 witnesslines.

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 a
new 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.

Selection-specific Properties

9-12

Depending on the type of dimension (linear, radius, reference, driving, etc.) you
choose, some of these additional properties may apply.

Driven. Specifiesthat 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 adiameter dimension to aradius dimension, desel ect
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 lineis
foreshortened when the centerpoint of aradiusis outside of the drawing or
interferes with another drawing view.

 Display with parenthesis. Specifies whether to display reference dimensions
with parenthesis.

» Display second arrow. Specifies that a second arrow is used for radial
dimensions when Outside arrows are selected.

» Dimension to inside of arc. Specifiesthat dimensionsto arcs are dwaysto 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 a variety of symbols to the text of adimension.

To changethetext of adimension:
1 Inthe Dimension Properties dialog box, click Modify Text.

2 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.

3 Modify the text as needed. Asyou make modifications, the text and symbols
are displayed in the Preview box.

« Add text or symbols before or after the dimension <DiM> (middle box).

« Add text or symbols above or below the dimension (upper or lower box).
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4 To add asymbol:

a) Placethe cursor in the text box where you want the symbol to appear and
click Add Symbol.

b) Select alibrary from the Symbol Libraries list.
c) Select asymbol name from thelist, and click OK.

5 To replace the dimension value <DIM> if it was deleted accidentally, click Add
Value.

6 Click oK.
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 dimensionsto 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 (a number 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.

Toimport reference geometry:

1 Click aview, then click Insert, Model Items.

2 Inthelnsert Model Items dialog box, under Reference Geometry, select the types
to display (Axes, Curves, Planes, Surfaces), then click OK.

Planes, axes and curves are shown in gray. Surfaces are shown asvisible 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.

Flane4d

Aos
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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 9-3, and Moving and Copying Dimensions on page 9-8 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.

Toinsert model annotationsin a drawing:

1
2
3

Inzert Model ltems B
. . — Annatation:
Select the view you wish to annotate. ¥ Cosmetic Thieats Lo |
; ¥ Datums Cancel
Click Insert, Model ltems. ,'nga‘““‘.la'ge‘s
imensions Help
- l_ nstances Heyvolul ioh Counts
In the Insert Model Items dialog box, select the o gelom;mcrjje,an‘cés o
annotation types you want to add, or click All E E‘, -
Types to import all annotations, dimensions, e
and reference gmme[ry lFﬁalirence Geamety Impart From
63 ¢ Entire Model
. . . ™ Curves o
Click ok. The annotations that are appropriate {,— e l {; St Gt
. . Selected Featuie
to the selected view are displayed. I Sufecss =
™ &1 Types

Toinsert model annotationsfor a selected component or featurein adrawing:

1

In apart 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).

Click Insert, Model Items, and select the annotation typesto add.
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 sel ected).

 Click Entire Model to add the annotations for the entire part or all the
assembly components.

Click oK.



Creating Annotations

You can add all types of annotations to a drawing document. You can add most
typesin apart 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 pull down menu.

You can also click one of the icons in the Annotations toolbar. Only those
annotation types that are appropriate for the selected entity are available for
selection; the others are displayed in gray.

I |
Av @A G| &

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 handlesto 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.

» Toignore al inferences, and to prevent the display of inferencing lines,
press the Alt key while dragging detail items.
To align annotationswith neighboring annotations: Inferencing line
1 Click adetail item (note, balloon callout, etc.).

2 Dragtheitem 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 a variety of notes. A note may be free floating or placed with a
leader 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 createanote: Dimension name as
. . parametric text.
1 Select anote location on the drawing Resulting note:
sheet, or the attachment point on the 2.00is part height.
model, if the noteisto include an attached
leader. Hae |
2 Click Insert, Annotations, Note Or on _;)‘g;gg;h'sﬁEwme@Parﬂ SLOPRT s et Sy
the Annotations tool bar.
. . Angle Wﬁ’
3 Typethetext into the Note Text dialog box. s
¥ Display with Leadsr Leadsr Anchor
To add a parametric value to a note, select aEs e | 2T
. . . . = = = Bight
the corresponding dimension. Parametric — 8
text changes when the dimension changes. 5| _—
4 Select the necessary options for Leader, e [oim o |7 ueposmtiion
Balloon, and Font. [ ok | ceesl | o || Hen |
5 If amodifying symbol isnheeded, 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.
6 Click oK.
7 If you selected Display with Leader, select the note location on the drawing.
You can cut and paste a hote 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 anote:

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 heeded, and click OK.



Links to Custom Properties

If you define custom file properties in the document, you can link the text of a
note to the value of the property. Then if the value of the property changes, the
note text changes automatically.

Tolink anoteto a property:

1 Inthe Note dialog box, click Link to Property [%1].

2 Click the dropdown list under Property Name. Any properties that have values
assigned are shown in the list.

If you want to add or change a property, click Edit Properties. See Custom File
Properties on page 5-19 for more information.

3 Select the property from the list, and click oK. The Note Text shown in the
dialog box is $PRP:" propertyname” . However, in the part document, the note
text isthe value assigned to the property.

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, 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 a Word or Excel file, clicking the hyperlink
launches the appropriate application, and opens the document.

The actual path of ahyperlink 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 changes to 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:/iwww.solidworks.com) in blue.
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To create an embedded hyperlink:

1 Create aNote as described above, and click bedded
Insert Hyperlink in the Note dialog box. em e, €
You can also add a hyperlink while editing a hyprllnk

note’'s properties.

2 Enter the path (or browse to the document
to which you want to link the note text. For a
World Wide Web location, enter the website
name in the formatww.website.com.

(You do not need to entemTp://)

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 thEL\@ﬁTP:Nwww.solidworks.eom
document) and clickk.

If you edit the properties of a floating hyperlink, you will see that it is a note,
the text of which i$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 cursha , then drag the object to move it, or right-click the
object to access its properties.

Notes with multiple leaders

9-20

You can select multiple attachment locations for a note. You can add, move, and
remove leaders of existing notes.
To create a note with multiple leaders:
1 Click the attachment points while holding thel key.
2 Click Insert, Annotations, Note, and proceed as described above.

To add more leader sto an existing note:

1 With nothing selected, move the cursor over the attachment point of a note’s
leader until you see thya  cursor.

2 Press thetrl key, drag the leader to a new attachment point, and release.



To deleteextraleaders:
1 Select the note. The text and the attachment points are highlighted.
2 Click the attachment point on the leader to delete, watching for the k& cursor.
3 Pressthe Delete key.

Center Mark

(Drawings only)

You can place axis lines for showing center marks on circles or arcs that can be
used asreference pointsfor 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 Annotations toolbar, or Insert,
Annotations, Center Mark. g +‘ )
2 Click the circles or arcs.
To changethedisplay 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 onl ,
( g y) ()20 THRU

You can add hole callout symbolsto a drawing view. L1 @40V 20
. 2 PLACES
1 Click Insert, Annotations, Hole Callout ~ Or on /

the 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

9-22

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 a feature contained
in the Annotations folder in the FeatureM anager design tree.

Cosmetic threads added in a part or assembly can be imported to a drawing 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.

Toinsert cosmetic threads;

1
2
3

On acylindrical feature, click a circular edge where the thread begins.
Click Insert, Annotations, Cosmetic Thread.
In the Cosmetic Thread dialog box, select the thread to apply:

» 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.
Enter avalue in the Minor Diameter/Major Diameter box.

In the Thread Callout box, enter thread callout text, if
desired.

Click oK, then click Rebuild or [8] on the Standard
toolbar to update the part.

To edit a cosmetic thread:

1

3

In apart or assembly document, expand Annotations folder of the
FeatureM anager design tree.

Right-click the Cosmetic Thread feature, and select Edit Definition. The
Cosmetic Thread dialog box appears.

Edit as needed, click OK, then click Rebuild [8].

To edit the thread callout on a cosmetic thread:

If you only need to edit the text of the thread callout note, you can double-click
the note (or right-click the note and select Properties) in the drawing view, and
edit it as needed in the Properties sheet for Note. See Note on page 9-18 for
more information.



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 specifiesthe values
and options for the finish that you want.

Toinsert a surfacefinish symboal:

1 Click aface or edgein a part, 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

O

optionsin the Surface Finish Symbol dialog box. Asyou
build the symbol, a preview is displayed.

Symbol. Select a symbol type from Basic, Machining
Required, Machining Prohibited, or one of the JIS
types.

Direction of Lay. Select the direction of the surface
pattern from the list.

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.

Special Requirements. Define any necessary requirements, such as
Production 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°.

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. If you attach a leaderless symbol to an edge, then dr
off the model edge, an extension line is created.

o~
oo o

To edit a surface finish symbol, double-click the symbol (or ric
click the symbol and selertoperties) and make the necessary
changes in theurface Finish Symbol dialog box.
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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 a
section view surface

» A geometric control frame

Toinsert a datum feature symbol:

1 Click [H8] on the Annotations toolbar, or Insert, Annotations, Datum Feature
symbol. The cursor changesto X@.

2 Click the surface on which you want to place a datum feature symbol.
The datum letters are assigned alphabetically (the lettersi, 0, 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 triangle is 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.

To create a datum target and symboal:

1
2

7

Click amodel edge or face.
Click on the Annotations toolbar, or Insert,

Annotations, Datum Target. @10
The Datum Target Symbol dialog appears. )

2 7
Select atarget shape: Point X, circle [2], or @
Rectangle . “ N
If you choose circle or rectangle, enter the target s
areasize in the boxes.

Select options as necessary:

 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 labelsin 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 the list.

» Sdlect aLine Style (Solid or Dashed).
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 adatum target area. Click either
the symbol or the area to add the dimension.

Note: The drawing view must be activein order to add dimensions to the symbol.
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Geometric Tolerancing Symbol

9-26

SolidWorks supports the ANSI Y 14.5 Geometric and True Position Tolerancing
guidelines. You define the control symbols that are placed in the drawing in the
Geometric Tolerance dialog box. The Geometric Tolerance dialog box displays the
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.

Click Insert, Annotations, Geometric Tolerance Or on the Annotations
toolbar.

In the first Feature Control Frame area, click GCS (Geometric Characteristic
Symbol). In the 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.

Enter atolerance value in the Tolerance 1 box. Click [#] if you want to include
aDiameter Ssymbol.

Click mc, choose the material condition symbol for Tolerance 1, and click OK.
Repeat for Tolerance 2.

Enter tolerance values and material condition symbols for the Primary,
Secondary, and Tertiary datums.

If you are creating a composite frame, enter the values for the second Feature
Control Frame, then click the Composite Frame check box.

Click the show PTz check box if you want to enter a Projected Tolerance Zone
height. Enter avalue in the Height box.

10 To make changes to 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.



11 When you are finished, click ok and drag the geometric tolerance frame to the
desired position.

ler:

ettial

Tolerance 1 Tol
)

ance 2 Prirnany Secondaty Tertiary
ve[ls el el lhe| C
o o -
¥ Composite frame Projected Tolerance Zone —
groslnle]e]  BoreanTwoPaie | 91
EXIY T s

To edit atolerance control frame:

1 Double-click on the control frame (or right-click the frame, and select
Properties).

The Geometric Tolerance dialog box appears with the current values filled in.
2 Edit as necessary.
3 Click oK to update the geometric control frame.

To attach a geometric tolerance frameto a dimension:

You can attach a geometric tolerance frame .
to adimension in adrawing view.

1 Create ageometric tolerance frame as B0 Yem
described above. You can attach the symbol
to amodel entity, or create afloating frame,

not attached to anything. /

2 Select the frame. Note the handles at the

corners.
e SIEE]

3 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.

4 Draginsidethe frameto reposition it, if needed. You can place the frame either
grouped with the dimension text, or outside the witness lines with a leader.

5 To detach the frame, select it and drag a corner handle again. A dimension may
have only one attached geometric tolerance frame.
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Bill of Materials

(Drawings only)

TheBill of Materials menu option letsyou insert abill 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 a bill 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.
Toinsert abill of materialsinto adrawing:

1 With adrawing view selected, click Insert, Bill of Materials.

2 Choose the way to list subassemblies and their componentsin the bill of
materials (for assigning item numbers):

* Show parts only. Subassemblies are not TEMNG [GTY PART NG,
listed as items; subassembly components i L SEL
arelisted asindividual items. 3 2 ENEED

4 1 divider2

* Show top level subassemblies and parts FEMNO. o7 PART O,
only. Subassemblies are listed asitems; 12 ; gg;d‘e
subassembly components are not shown. g 1 divider_cssembly

* Show assemblies and parts in an indented TEM NG, oy, TPART O,

box

list. Subassemblies are listed as items; [

1
. hand|
subassembly components are listed below : i dic\]/?q;_ossemb\y
the subassembly item to which they g e

belong, but are not given an item number.
3 Choose from these options:

» 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 name is used.

» Add new item by extending top border of table. Choose this option if you want
new components to be added at the top of the BOM instead of at the bottom.

4 Click oK. A hill of materialsis displayed that lists the partsin your assembly.
The default note font for the drawing is used for the text.
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To edit the bill of materials;

1 Double-click the bill of materias. While the bill of materialsis active, itis
displayed with shaded borders, and row and column headers. Excdl toolbars
replace the SolidWorks toolbars.

2 Edit the worksheet as needed, using Excel functions. You can:
- Edit the text
» Delete columns or rows (but you may not add new ones)
+ Adjust the column width
« Change the text alignment (l€eft, right, center) by column
» Change the text font (one per worksheet)
3 Click outside the worksheet to close it and return to editing the drawing sheet.

To movethebill of materials:
1 Click onthe BOM. The cursor changes to the move shape %y.

2 Drag the spreadsheet to where you want to place the bill of materials, then
release the mouse button.

To show part or subassembly configurationsin 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 apart or subassembly that has more than one configuration), you need to edit
the Advanced properties of the configuration.

1 Inthe part or subassembly document, click the
Configuration icon at the lower |eft of the window to ’@ %
change to the Configuration Manager view. __L\Jﬁ_
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, a text box opens, containing a name to 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.
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4

5

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 9-28).
Click oK.

To save a bill of materialsas an Excd file:

1
2
3

Click the bill of materials on the drawing sheet.
Click File, Save As . The Save as type iS Set to Excel Files (*.xIs) by default.
Enter afile name, and click Save.

You can use the saved hill of materialsin Excel, or as an OLE object in other
applications. The saved file is not linked to the bill of materialsin the drawing;
edits to one do not affect the other.

Custom properties in a bill of materials

9-30

You can use custom file properties to add more information to a part or
subassembly document. Then you can add columns for these properties to the
bill of materialstemplate found in linstall_directory\lang\english\Bomtemp.xls

To add custom columnsto the bill of materials:

1

Add custom properties to the part or subassembly files. See Custom File
Properties on page 5-19 for information about how to add custom properties.

Open thefile linstall_directory\lang\english\Bomtemp.xls  (in Excdl).

In the first empty cell in the first row (E1, if thisisfirst time you have edited
thisfile), enter the name of the custom property you want displayed in that
column, and press Enter.

Click the cell to select it, then click Insert, Name, Define . The name in the
selected cell islisted in the Names in workbook  list. This name must match the
name of the custom property from the part or subassembly document.

Click Add, then click oK. A bill of materials will now include the added
column, with the value specified in the custom file properties of the part or
subassembly document.



This example uses the custom property Description, part numbers were entered
in the Title box of the file’ssummary Info (File, Properties), andUse Summary
Info title as part number was checked.

ITEM NO. QTY. PART HO. DESCRIPTION
240-5892 bracket
M A4 crank assembly
0O01-5432 yoke, male
001-5431 yoke, fem ale
003-77910 spider

1121

1104

120- pin, long
pin, shaort

~d| o || oo | ra | —
||| af=] ==

120-

Balloon Callout

You can create balloon callouts in a drawing document. If you previously inserted
a bill of materials in a drawing, the balloons label the parts in the assembly and
relate them to item numbers on the bill of materials.

You set the default BOM balloon properties (size, style, text) obdtaging tab
of theOptions dialog box.

Balloons are automatically suppressed when the components they reference are
suppressed.

Balloons may also be added in part and assembly documents.

Toinsert balloon callouts:

1 Click on the Annotations toolbar, wisert,
Annotations, Balloon.

2 Click on a part in a drawing view.

A balloon containing the item number on the
BOM attaches to the part.

If you choose tha@ype of Circular Split Line,
you can choose what to display in thger
andLower portions of the balloontem
Number, Quantity, Or Custom.

3 To move the balloon or leader arrow, select
and drag the balloon, or drag the leader by tl . _
handle.

To changetheballoon properties:
1 Double-click on the balloon, or right-click the balloon and seteqierties.
2 Make the changes that you want in tuge dialog and cliclok.
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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 also
construct weld symbolsindependently in any SolidWorks document.

See Chapter 12, Welding, for more information about creating weld beads.

Toinsert aweld symboal:

1 Click aface or edge where you want to
indicate awelded joint.

2 Click Insert, Annotations, Weld Symbol or
click on the Annotations toolbar. The
Properties sheet for Weld Symbol appears.

3 IntheDimension box, enter avalue for the
weld dimension.

4 Click the weld Symbol button and select a
weld type fromthelist in the Symbols dialog
box.

RSEW

5 Enter additional dimensions or values as
needed for this symbol in the box to theright
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 (1 SO,
ANSI, etc.).

To edit awed symboal:
Right-click the weld symbol, and select Properties. Edit as needed, and click OK.
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Area Hatch

(Drawings only)

You can apply a crosshatch pattern to a selected face, or to aclosed loop in a
sketch.

To add crosshatch to a model face:

1
2
3

To delete the crosshatch from a mode face:

1

3

To add a crosshatch area to a sketched area;

1
2
3

Activate (double-click) adrawing view.
Select amodel face.
Click Insert, Area Hatch.

The selected face isfilled, using the default crosshatch pattern specified under
Tools, Options, Crosshatch.

Right-click the crosshatch area, and choose
Select Other Q.

Right-click the area until the crosshatch is
highlighted, then left-click to select.

Press the Delete key.

Sketch a closed profile.
Select one segment of the profile.

Click Insert, Area Hatch.

You can change the shape and size of the sketched profile as needed. The
crosshatch updates to fill the modified shape.

To delete the crosshatch pattern, select the pattern, and press the Delete key.
The sketched profile remains.

To edit the crosshatch pattern:

1

Select the crosshatch area. (If the areais on amodel face, activate the view and
use Select Other.)

Click Edit, Properties.
Choose a different Pattern and adjust the Scale and Angle if needed.
Click oK.
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Library Features and the
Feature Palette™ Window

A library featureis afeature, or combination of features, that you create once and
then save in alibrary for frequent use.

You can create commonly used features, such as holes or slots, in common sizes,
and save them as library features to use whenever you need them. You can use
several library features as building blocksto construct a single part. This can save
time, and it can help insure consistency in your models.

The Feature Palette™ window helps you organize and use both library features
and commonly used parts. The Feature Palette window gives you quick access to
the features and parts you use most, by simply dragging and dropping palette
items into the SolidWorks window.

This chapter describes:

QO Creating and editing library features

O Adding library features to parts

QO Organizing features and parts in the Feature Palette window

O Inserting palette items in parts and assemblies
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Chapter 10 Library Features and the Feature Palette™ Window

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
feature is added to a part, there is 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
aready has a base feature (you cannot have two base featuresin a single part).
Library features usually consist of features built on abase 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 .sldIfp extension.

Tocreatealibrary feature:

1 Open anew part, sketch aprofile, and create a base.

2 Create the feature(s) you want to have in 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.

3 Inthe FeatureManager 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 features  Base
in arow, click thefirst feature, hold the shift

key, then click the last feature.

Do not select the Base feature unless you plan to insert the library feature into
new, empty partsonly.

4 Click File, Save As. The Save As dialog box appears.



5 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 isincluded is marked with a
letter L.

Note: To create alibrary feature from an existing part, open the part, select
those features that you want to usein your library feature, and save them
asalibrary feature part (*.sldlfp).

Toedit alibrary feature:

You can change which features are included as part of alibrary feature in the
library feature part document (.sldlIfp).

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
Toadd alibrary featureto a part:

1 With the target 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 (.sidifp). The library feature’s imagappears in thereview
area of the dialog box if thereview option is checked.

3 Click open. Two windows and a dialog box appear, and tile automatically:
« thelibrary feature window
- thetarget part window
 theinsert Library Feature dialog box

Inthensert 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.

4 Tolocatethelibrary feature on the target part, click the Reference entity (Plane,
Edge, etc.) that islisted as Mandatory. When you click the entity on the target
part, the exclamation point in the Reference area changes to 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

10-4

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 oOr Edit Definition.

You can move the library feature to a different location on the target part by
modifying the locating dimensions. Double-click the library feature icon in the

FeatureM anager design tree to expose the dimensions.

You can edit an existing library feature and save it with a new name (and .sldIfp

extension) to create additional, similar library features.




To delete alibrary feature from a part, click the library feature icon in the
FeatureManager design tree. Press the Delete key and click Yes to confirm the
deletion.

Adding Color

You can apply color and advanced visualization propertiesto alibrary feature
either before or after you insert it in atarget part.

To add color or advanced propertiestoalibrary feature
1 Click Tools, Options, and select the Color tab.
2 IntheFeatures box, select Library Feature.

3 Click shading in the System box, click the Edit button and select a color from
the color palette (or create a custom color), and click OK.

4 To change the Material Properties such as Transparency, Shininess, €tc., click
the Advanced button and adjust the sliders.

5 Click Apply and OK.

Dissolving a Library Feature

After the library feature isinserted into a part, you can dissolve (break down) a
library feature into the individual features it contains.

To break down alibrary featureinto the featuresit contains.
1 Inthe FeatureManager design tree, right-mouse click the library feature icon.

2 Select Dissolve Library Feature from the menu.

Thelibrary featureicon isremoved, and each of the featuresit containsislisted
individually in the FeatureManager design tree.
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The Feature Palette Window

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.

Pal ette features and library features are similar in many ways. You create a palette
feature in the same way as alibrary feature. The palette feature is displayed as a
library feature in the FeatureM anager design tree of the target part. You can
dissolve a palette feature the same way as alibrary feature.

Pal ette features differ from library features in these ways:

Q 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 feature is limited to one mandatory reference on the target part. Library
features that use multiple mandatory references (such as draft features that use
several faces) may not be added through the Feature Pal ette window.

You can also use the Feature Pal ette window to add parts to an assembly. You can
organize partsin logical groups, and you can see the a miniature graphical view of
each palette part. Thismakes it easy to locate, select, and insert the parts you
want.

Displaying the Feature Palette Window

10-6

The Feature Palette window has several default tabs. Each tab represents a
directory; each palette item contained in that directory is displayed asa
“thumbnail” graphic. Palette items can include pasigrt files) and library
features 6ldifp 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 dxklk  in the upper right corner

of the window, or clickiools, Feature Palette again touncheck the item in the
menu.



Organizing Palette Iltems

The Feature Pal ette window has several default TES ME 3
tabs. You can create and name new tabs to suit your @ Nut. | NGl Bas., @ Pas |

specific needs, and you can place items on each tab

according to the way you want to organize the f &

contents. Ble HingBedItF'ivot

Palette items are stored in these directories: » Y
install_directory\data\Palette Features\tab_name Knob-1 Knob-2
install_directory\data\Palette Parts\tab_name

You add itemsto atab by placing .sldprt or .sldIfp
files in the appropriate directory.

To create a new tab in the Feature Palette window:
1 Using Windows Explorer, navigate to one of these directories:

install_directory\data\Palette Features
install_directory\data\Palette Parts

2 Create and name a new folder. The name you give the new folder will be the
name of the new tab.

3 Maove or copy the part (.sldprt) or library feature (.sldifp) filesto the new
directory.

4 To view the new tab and its contents, close and re-open the Feature Palette
window. The thumbnail view of each item is based on the last saved view.

Note: Empty tabs are not displayed in the Feature Palette window. There must
be at least one part or feature in the directory for the tab to appear.

To changethe contents of a Feature Palette tab:

1 Navigate to the directory you want to modify.

2 Add, move, or delete the files as needed, using Windows file management
commands.

3 Close and re-open the feature pal ette window to update the tabs.
To deleteatab:
1 Exit SolidWorks.

2 Navigate to the directory for the tab to delete, move the contents to a new
location, if necessary, then delete the directory.
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Adding a Palette Feature to a Part

10-8

Try using either Hidden Lines Removed Or Hidden in Gray view mode, in order to
see the preview and dimensions easily.

To add a palettefeatureto a part:

1

With a part open, click Tools, Feature Palette. The Feature Palette window
appears.

In the Feature Palette window, click the tab that contains the desired feature.
Drag the feature from the Feature Palette window and drop it onto the part.

Observe the preview as you drag. Drop the feature in the general area of the
face where you want the feature to be placed.

The Edit this Sketch dialog box appears, and remains open while you position
the sketch.

Click zoom to Selection to get acloser Modify Sketch cursor
view of the feature.

L]
Click Modify Sketch [, and move or ]
rotate the sketch as needed. See Modify

Sketch on page 2-18 for more information.

If the feature has locating dimensions,
they areleft dangling, and are displayed in
brown.

Re-attach the dangling dimensions. Select
adimension, then drag the red handle on

. . . Dangling dimensions
the dimension line.

The cursor has the & shape until it is over 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.

Adjust the values of the locating dimensions. (Double-click the dimension,
change the value, and press Enter.) You can also adjust the locating dimensions
in 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 Vvalue of each 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.



9 To display afeature dimension on the model,
click either the Name or Value.

To modify a dimension, double-click the
Value, and enter anew value. Click Apply to
see the changes. /
Q
10 When you are satisfied with the dimension f
values, click Finish.

The palette feature LibFeat appearsin the
FeatureM anager design tree.

Adding a Palette Part to an Assembly
To add a palette part to an assembly:

1 With the assembly open, click Tools, Feature Palette. The Feature Palette
window appears.

2 In the Feature Palette window, click the tab that contains the desired part.

3 Drag the part from the Feature Palette window and drop it into the assembly
window.

See Chapter 6, Working with Assemblies, for information about positioning and
mating assembly components.

Palette Parts as Derived Parts

You can use the Feature Palette window to create a derived part, based on the
selected palette part.

1 With an empty part document open, click Tools, Feature Palette. In the Feature
Palette window, click the tab that contains the desired part.

2 Drag the part from the Feature Pal ette window and drop it into the part
window.

3 When you are asked if you want to create a derived part:

» Click Yes if you want to create aderived part (a part which has another part
asitsfirst feature). See Derived Parts on page 5-13 for more information.

» Click No if you want to edit the palette part itself, stored in
install_directory\data\Palette Parts\tab_name. The palette part is opened in
the current window. Thisis the same dragging the part from Windows
Explorer into the SolidWorks window.

» Click cancel to abandon the operation.
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Sheet Metal

This chapter introduces the SolidWorks sheet metal functionality and describes:
O Designing sheet metal parts

QO Bend types

O Sheet metal features in the FeatureManager design tree
Rolling back and rebuilding the design

Bend allowances

Auto Relief

Creating a sheet metal parts

Adding additional features

Editing bends

Creating aflat pattern configuration

0O 0O 0O 0O 0O 0 0O O

Sheet metal drawings
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Designing Sheet Metal Parts

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 references to the parts it
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
alowance.

Inserting bends in the model yields the results
shown here. The sharp corner isreplaced by a
filleted bend.

Creating Bend Reliefs, Walls, and Tabs

Walls or tabs can be added to a sheet metal part
as designs dictate.

The Auto Relief option automatically adds bend
reliefs where necessary.

Creating Flat Patterns

When the design is complete (or at any time
during the design process) you can create a flat
pattern of your sheet metal part.
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Bend Types

There are three types of bends in 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 athin
feature. The original bends were defined in the sketch. Click 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.

t 7
N ™~

Round Bends

A round bend is created from filleted corners created in the sketch or during the

thin feature extrusion, using the Auto Fillet option. When you click g 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 is flattened.
See Creating a Sheet Metal Part Using Round Bends on page 11-13.

Flat Bends

Flat bends are created from lines 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 0N
page 11-14.
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Sheet Metal Features in the FeatureManager Design Tree

11-4

When you click g or Insert, Features, Bends, two distinct stages are applied to
the sheet metal part. First, the part is flattened and a bend allowanceis added. The
developed length is calculated, based on the bend radius and bend allowance.
Then, the flattened part is refolded 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:

Q Sheet-Meta
Q Fatten-Bends
Q Process-Bends

These three features represent what can be thought of as a process plan for the
sheet metal part.

Sheet-Metal contains the definition of the sheet metal
part itself and represents the result of the Insert,
Features, Bends operation.

..... Sheet-tetall

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
EH Flattern-Bends1  ¢oqt ire 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

Hﬂ Frocess-Bendsl ¢ iened part into the finished, formed part.

Bends created from bend lines specified in the flat are
listed under this feature. FlatSketch, listed under
Process-Bends, is a placeholder for these bend lines.

Features that are listed after Process-Bends icon in the FeatureM anager 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
cylindrical boss was added after the Process-Bends
feature.

If you rollback to Process-Bends, the flattened part does
not include the boss.

To seethe cylindrical bossin the flattened state, reorder
the boss to occur before the sheet metal feature.
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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 arollback.

Torollback (Method 1):

1 Inthe FeatureManager design tree, select the feature you want to rollback to.
2 Click Edit, Rollback.

Torollback by dragging therollback bar (Method 2):

1 Place your cursor over the rollback bar in the ; _
FeatureM anager design tree. The cursor AT Base-Etrude-Thin
g5 SheetMetall

changes to a hand.
I;)D Flatter-Bends1

2 Click to select the rollback bar. The bar w-H ProcessBends1
changes color from yellow to blue. w05l BossExtudel
3 Drag the rollback bar up the FeatureM anager (I Annotations s

design tree until it is above the feature you

want rolled back Rollback bar

-0r -

Use the up and down arrow keys on the i 1) Base-Extrude-Thin

keyboard to move the rollback bar up or down. 5 SheetMetall

(Check Arrow key navigation in Tools, Options, II)D Flatter Berds]
General to enable this functionality.) 5§ ¢ Piocess Bends]

Note: You do not have to select afeature before - Boss-Extrude Q
you move the rollback bar. Note a so that i Annotations
the rolled back icons are grey.

Torollback to before Process-Bends (M ethod 3):

Click the Flattened tool on the Features toolbar. Click Flattened again to
restore the bends.

Torollback to before Sheet-Metal, before any bendswere inserted (M ethod 4):

Click the No Bends tool on the Features toolbar. Click No Bends again to
restore the bends.

Throughout the following sections, whenever you need to perform arollback, you
can use one of these methods.
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Torebuild (rall forward):

To rebuild (roll forward) your part after performing arollback, drag the rollback
bar down the FeatureManager 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 atime 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 is aratio 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 asfollows:

BA = M/2(R + KT) A/90

where:

BA = bend allowance

T = materia thickness

R = inside bend radius

A = bend angle in 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, henceit 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 samplebend tableis provided in lang\english\sample.btl. To use your own bend
table when performing sheet metal operations, copy and rename thistable and edit
it to specify required bend allowances.

You can edit the bend table using any text editor. A portion of the sample bend
table is shown below:

a sample.btl - Notepad A= E
File Edit Search Help

Bend Allowance Tables -
Version: 1

Material: Steel
Units: meters

Thickness: B8.0808085

Bend Radius (read across) 0.00A@ @.00AS 0.0818 0.8015 @.00280 @.0625 0.80830

Opening Angle {read down)
5 0.08A2 0.0082 0.0082 0.08862 @.8062 O.0802 O.0082
18 0.08A2 0.0082 0.0082 0.08862 @.8062 O.0802 O.0082
28 0.0002 0.0082 0.0002 0.0802 ©0.8002 0.0002 0.0082
30 0.0002 0.0082 0.0002 0.0802 ©0.8002 0.0002 0.0082
45 0.0002 0.0082 0.0002 0.0802 ©0.8002 0.0002 0.0082
58 0.8002 0.0002 0.0002 0.0002 0.0002 0O.0082 0.0002
78 06.08A2 @.00B? 0.00802 0.0002 @.0062 O.08082 0.0082
80 06.08A2 @.00B? 0.00802 0.0002 @.0062 O.08082 0.0082
28 06.08A2 0.PPB2 0.0002 0.08802 A.80062 0.0802 O.0082
1688 0.08A2 0.0082 0.0082 0.08862 @.8062 O.0802 O.0082
118 0.08A2 0.0082 0.0082 0.08862 @.8062 O.0802 O.0082
128 0.8002 0.0082 ©.00882 0.08802 ©0.80062 0.0002 O.0082
138 0.0002 0.0082 0.0002 0.0802 ©0.8002 0.0002 0.0082
148 0.0002 0.0082 0.0002 0.0802 ©0.8002 0.0002 0.0082
145 0.8002 0.0002 0.0002 0.0002 0.0002 0O.0082 0.90002
168 06.08A2 @.00B? 0.00802 0.0002 @.0062 O.08082 0.0082
178 06.08A2 @.00B? 0.00802 0.0002 @.0062 O.08082 0.0082
188 06.08A2 0.PBB? 0.00802 0.08802 A.0062 O.08082 O.8082

Thickness: 8.86818

Bend Radius {read across) 0.0000 ©.000> 0.0010 0.0015 9.0020 0.0025 0.0830

4| | My

Note: The sample bend tableis provided only for informational purposes. The
valuesin thistable do not represent any actual bend allowance values.
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Auto Relief

You can automatically add relief cuts wherever needed when inserting bends.

For example, you can use the AutoRelief 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 onerelief 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 AutoRelief option, you must specify the Offset Ratio.

Offsat Ratio

The Offset Ratio represents the distance, d, by
which the side of the square relief cut extends
past a bend region, expressed as aratio of
material thickness.

d = (offset ratio) * (part thickness)

Note: Offset Ratio must have a vaue between
0.05 and 2.0.

The higher the value of the offset ratio, the
larger the size of the relief cut automatically
added during insertion of bends.
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Chapter 11 Sheet Metal

Creating a Sheet Metal Part Using Sharp Bends

11-10

The following example demonstrates the creation of a sheet metal part based on a
thin feature base. You can create a sheet metal part from any part which has a
uniform thickness, and a thin feature extrusion is aquick way to create such a
base.

To create a thin-feature base:

1

To add awall:

1

Create a new part, open a sketch, and sketch an open
profile for the base.

Click &/ or Insert, Base, Extrude.

In the Extrude Feature dialog box, specify the desired
Depth and Type.

On the Thin Feature tab, specify the desired Type and
Wall Thickness.

Click OK.

For more information about thin feature extrusions,
see Thin Features On page 4-6.

Drag this end
away from bend

Open a sketch on the face of the part where the new
wall will be attached.

Select the edge of the model and click Convert Entities
or Tools, Sketch Tools, Convert Entities.

Drag the vertex nearest to the bend a small distance
away from the bend to allow for the bend radius.

Click &/ or Insert, Boss, Extrude.

On the End Condition tab, set the Type to Blind and
specify the Depth.

On the Thin Feature tab, specify the same Thickness as
the base feature.

Click OK.

The new wall is added. It is generally agood practice
to add all the walls in this manner before inserting the
bends.



Toinsert thebends:

To insert bends, you must first pre-select afixed 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
remain fixed. Sheet et | o
Click g or Insert, Features, Bends. o —Is:nlce‘
The Flatten-Bends dialog box appears. Be“”r“m:;enmé ] .
Enter a Default Bend Radius. . et IEZEL

Select aBend Allowance type and value: [ Uss duts alisf  Offset Ralio [0500000 |

« |f you select Use Bend Table, select the
name of the table file. See Bend Table on page 11-8 for more information.

« If you select Use K-Factor, specify the value based on the calculation.
See K-Factor on page 11-7 for more information.

« |f 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.
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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 holes, cuts, tabs, and so forth. 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 @ to rollback above the Process-Bends
feature.

The part is shown in the flattened state.
2 Select the top face of one of theflat regions and

open a sketch.
. //\
3 Sketch the profile of the cut. \\
4 Click or Insert, Cut, Extrude.
5 Set the Type to Through All, and click OK. } “
Tocreateatab:

3 Click & or Insert, Boss, Extrude.
4 IntheExtrude Feature dialog box:

« Click Link to Thickness to set the boss
thickness equal to the base thickness.

1 Whilethe part is still rolled back, open a
sketch on one of the faces.

2 Sketch atab with one side coincident with a
model edge.

» Click Reverse Direction if the extrusionis

extending the wrong way.
5 Click oK.
6 Click [=] to rebuild the part.
The part isfolded back with the added cut and
tab.
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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.
3 Click g or Insert, Features, Bends.
4 IntheFlatten-Bends dialog box:

» Specify aRound Radius of zero.

» Specify aBend Allowance method and value.

5 Click oK.

Note that a RoundBend appears in the FeatureM anager design tree under
Flatten-Bends.

Creating Hems

Because you can create bends of up to 180 degrees, you can make hems of various
typesin a sheet metal part. SolidWorks supports open, closed, double, and tear-
drop hems.

To create a hem:
1 Inan existing sheet metal part, click the |+| beside a Process-Bends feature.

2 Right-mouse click the sketch and select Edit
Sketch.

3 Sketch alineto 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 giveit radius and angle values suitable
for ahem.

4 Right-click the FlatBend feature and select Edit
Definition.

SolidWorks 98 User’s Guide 11-13



Chapter 11 Sheet Metal

5 Enter new values for Radius and Angle. The Angle
may be between 0 and 180 degrees.

Note: The bend radius must alow for asmall gap
between overlapping faces so that they do
not touch.

6 Click ok. The hem re-folds using the new values.

Creating a Sheet Metal Part from a Flat Model

Whileit is recommended that you design sheet metal parts in the bent-up state
(using either sharp cornersor filleted corners), you can also model your partsfrom
aflat sheet. You will need to know the devel oped length required for your part and
the locations of the bend lines for al bends in the part.

To create a sheet metal part from a flat moded:

1 Create aflat part. You can use either asolid or thin feature extrusion. The
requirement here is that the model be of uniform thickness.

2 Select the fixed face.
3 Click |8 or Insert, Features, Bends.

4 Inthe Flatten-Bends dialog box, enter the Bend Radius, and specify the Bend
Allowance method and value.

The sheet metal features appear in the FeatureM anager design tree even though
the part appears unchanged.

5 Expand the Process-Bends feature in the .
FeatureM anager design tree. [
N

6 Right-click the Flat-Sketch under Process-Bends and
select Edit Sketch. L

~
7 Sketch lines or centerlines where you want bend lines. <
8 Place a sketch 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 L \\

specified bend parameter information. SN

Note: You cannot specify abendline for a Flat Bend that lies
between existing Sharp or Round bends.
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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 parametersfor the entire part:

1

3

Right-click the sheet-Metal feature in the FeatureManager design tree and
select Edit Definition.

In the sheet-Metal dialog box, change the Default Bend Radius Or Bend
Allowance method as desired.

Click oK.

To edit bend parametersfor all bendslisted under Flatten-Bends:

1

3

In the FeatureM anager design tree, right-mouse click the Flatten-Bends feature
and select Edit Definition.

In the Flatten-Bends dialog box, change the Default Bend Radius oOr Bend
Allowance method as desired.

Click oK.

To edit bend parametersfor all bendslisted under Process-Bends:

1

3

In the FeatureM anager design tree, right-mouse click the Process-Bends
feature and select Edit Definition.

In the Process-Bends dialog box, change Default Bend Radius or Bend
Allowance method as desired.

Click oK.

To edit bend parametersfor an individual bend:

1

2

In the FeatureM anager design tree, right-mouse click the bend you want to edit
and select Edit Definition.

Change Radius, Angle, Bend Direction, and Bend Allowance as desired.

3 Click oK.
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Notes on editing bends:

@ You cannot change the bend angle for sharp bends. Thisangleis calculated
from the model.

@ 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 thefillet feature.

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 Chapter 5, Working with Parts, for
information about creating a configuration.)

2 Select thelast Process-Bends feature in the model and all features after it.
3 Click Edit, Suppress or drag up the rollback bar.
4 Savethe configuration.

You should create the Flat Pattern configuration after the entire design of the part
is completed. This ensures that all features are shown in the flat pattern.

Sheet Metal Part Drawings

You can create drawings of sheet metal parts. See Chapter 8, Drawing, for more
information on creating drawings.

To create adrawing of aflat pattern:

1 Create a part configuration showing aflat pattern.

If none of the standard views shows the flat part in such away that the bend
lines are clearly displayed, create a named view in a suitable orientation.

2 Create anew drawing.
3 Click Insert, Drawing View, Named View.

4 Changeto the part window, click anywhere, then select the desired view from
the View Orientation list.
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5 Return to the drawing window and click to place the view on the sheet.

Toremove display of the bend region lines:

1 Inthe drawing window, right-click the drawing view in the FeatureM anager
design tree.

2 Select Tangent Edge, Tangent Edges Removed.

To show the bend linesin the view of theflat pattern:

1 Either in the part document or the drawing view, expand the Flatten-Bends and
Process-Bends features.

2 Right-click Sharp-Sketch and Flat-Sketch in the FeatureManager design tree,
and click show.

Tips for Designing Sheet Metal Parts

The order in which you add featuresis key to getting the desired results. The
recommended approach for designing sheet metal partsis as follows:

O Design the part in the bent-up state, if possible.

O AddInsert, Features, Bends only after the functional design is complete; that is,
add all the features before inserting bends.

O 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 modd to the flattened state.

O 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.

QO To ensurethat the part has uniform thickness, use the Link to Thickness features
in the Extrude dialog box.
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Welding

This chapter introduces the SolidWorks welding feature and describes:
Q Weldtypes

O Top surface delta and radius calculations

O General procedures for creating aweld

O Examples of Creating V-Butt, and Square Butt welds

Q Editing aweld
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Weld Types

You can add a variety of weld types to an assembly. The weld types and their
symbols are shown in the following table:

Weld Type Symbol lllustration

Butt /\
N S

N A

Square butt

Single-V butt

Single-bevel butt

Single-V butt with root

Single-bevel butt with root

Single-U butt

Single-J butt

Backing run

Fillet !
Seam

R k\\\\\\\\\\\\\\\‘:‘I
e ]

N/

/

Y

4

v

/
=
AN
o
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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 a so specify the radius, and for a backing 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 examplesillustrate the top
surface deltafor a convex weld and
aconcave weld. The calculation is
the same but the distanceis
measured bel ow the top surfacefor a

concaveweld rather than abovefor a
convex weld.

Note: A backing run weld has both
atop surface and a 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 parts
join.
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General Procedure for Welding Components

Toweld two components:

1 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 12-6 for more information.

2 Click Insert, Assembly Feature, Weld el Boad Type
Bead. T

3 Inthe weld Bead Type dialog box, select

aweld Type from the list. | =&

4 Click Next. =l
il News Cancel | Hep |

5 Inthe weld Bead Surface dialog box: Weld Beod Suface

» Select aSurface Shape from thelist. —_ T

_ ; [
» Specify the Top Surface Delta. . [Emmmmme..a]
« Depending on the type of weld you

are adding, specify the Bottom Surface
Delta Or Radius as required.

< Back, Mest > Cancel Help

6 Click Next.
7 Inthe weld Bead Mate Surfaces diaog:
« Click the Contact Faces box, then S
select the contact faces for the weld. g

Face <3@weld-2>
Face <3@weld-1>

« Click the stop Faces box and select
the two sides of each component (four T TS
sides total) that define the beginning
and end of the weld bead.

» Click the Top Faces box and select the
top face of each component.
Note: Some Mate Surfaces edit boxes may be grayed out because they are not
needed for the selected weld bead.

8 Click Next.

Face ¢1@weld-2>

9 Inthe 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 a distance mate to
enlarge the space between the contact
facestemporarily. After you select the
faces and compl ete 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.

Annotations for Weld Beads

Weld symbols are automatically generated by

the system when you create a weld bead. L
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 isin the
position you want.

To add theweld symbal to the assembly drawing:

1 With adrawing view active, click Insert, Model Items, and select Welds from
the menu.

2 Click oK.

Refer to the weld Symbol on page 9-32 for more information.
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Examples of Creating Weld Beads

Example 1: V-Butt Weld
The assembly shown here callsfor a V-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 Inthe weld Bead Type dialog box, select Single-V Butt, and click Next.

3 Inthe weld Bead Surface dialog box, select aSurface Shape of either Flat,
Concave Or Convex, and specify the Top Surface Delta value.

4 Click Next.

5 Inthe weld Bead Mate Surfaces dialog

box: contact faces
» Click the Contact Faces box and select
the danted faces of the components.

« Click the stop Faces box and select the
two sides of each component (four
facestotal). stop faces

6 Click Next.

7 Inthe weld Bead Part dialog box, accept
the default name for the weld Bead Part or
enter a new part name.

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:

« A distance mate between the contact coincident

faces distance

« A coincident mate between the top faces

A coincident mate between the stop
faces

To add a square butt weld: coincident

1
2
3

Click Insert, Assembly Feature, Weld Bead.
In the weld Bead dialog box, select Square Butt, then click Next.

Inthe Weld Bead Surface dialog box, select either Flat, Convex, Or Concave, 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.

« 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 ¢ 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.
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Editing a Weld

12-8

To edit aweld:

1

In the FeatureM anager 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.

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.

Right-mouse click and select Edit Assembly to return to the Edit Assembly
mode.



13

Importing and Exporting Files

This chapter describes these SolidWorks file import and export topics:
O Setting import/export options
Q Exporting and importing the following file types:
+ IGES
 Parasolid Text and Binary
» STL (Export only)
« ACIS™
« DXF/DWG
« VRML
 TIFF
« STEP
« VDAFS
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Exporting SolidWorks Documents

13-2

You can export SolidWorks files to a number of formats for use with other
applications. Use the File, Save As function from the main menu to save the active
document to disk with a different format.

O You can save part documents as:

IGES (.igs) Parasolid text files (.x_t) Parasolid Binary files (.x_b)
STL (.stl) ACIS™ (.sat) STEP AP203 (.step)
TIFF (.tif) VRML (.wrl) VDAFS (.vda)

U You can save assembly documents as:

IGES (.igs) Parasolid Text files(.x_t)  Parasolid Binary files(.x_b)
STL (.stl) ACIS (.sat) STEP AP203 (.step)
TIFF (.tif) VRML (.wrl)

O You can save drawing documents as:

DXF (.dxf) DWG (.dwg) TIFF (tif)

To export a SolidWorks document with a new format:

Before you export a SolidWorks document, make sure that you have the Export
options set as necessary for your purposes. Refer to Setting Export Options on
page 13-3.

1 Click File, Save As.
The save As dialog appears.
2 Select aformat from the Save as File Type box.
3 Click save, or click cancel to exit without saving.



Setting Export Options

Before exporting afile make sure the Options settings are appropriate for the
target application. Options are available for the following file types:

IGES Parasolid DXF/DWG 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.

Options [ 7]

Lretailing I Lire Font I Crosshatch I Reference Geometry
General I Edges | Performance I Calar I Grid/Units
External References Export Irmport I Drawings I Material Properties
—IGES
Outputta——————————— Outputaz———————————————————
Settings For: lm i+ Trmmed Sufaces
I™ Pop-up Dialog Before File Saving ' Curves (30]

Trim Curve Accuracy
& Mormal " High [~ Duplicate Entities

Azzembly Output A

i A Single File €~ Separate Files For Each Part
— Parazaolid
Azzembly Output a
i+ Flatten Assembly Hierarchy i+ Wersion 9 file
' Maintain Assembly Hisrarchy " Wersion & file

— DRFADMWG Output

Mersion: [R13 | Fonts: [at0CAD STANDARD anly ||

™ Custom Map Salidwarks to DiF
Map file: I LI I

[AEIS Output [zat] |

“ersion: |2_D VI Units: IMiIIimeters 'I
 WRML [vrl) TIFE Dptions...l

¥ Save all components of an assembly in one file =
STL Optionz... I

Bezet All I Ok I Cancel I Al I Help |
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IGES Files

13-4

The following |GES entity types are supported for import and export:

IGES Entity Type

Entity Name

408 Singular subfigure instance entity
406 Form 12 External referencefile

314 Color definition entity

308 Subfigure definition entity

144 Trimmed (parametric) surface
142 Curve on a parametric surface
128 Rational B-spline surface

126 Rational B-spline curve

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 - 3-D piecewise linear curve

106 Form 11 Import only

Copious Data - 2-D 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). For best results, export asingle solid or set of surfaces

which form a single closed volume as trimmed surfaces.

Also, set the number of significant digits (precision) as high as possible to

ensure high-fidelity translation.




Exporting IGES Files

You can export SolidWorks part and assembly documents to |GES format.

Note: Parts and surfaces exported to IGES format retain their part/surface color
and display in color when in Shaded mode.

To specify default export options for IGES:
Click Tools, Options, and select the Export tab.

IGES settings

QO 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 IGESfile so
you can select adifferent format type. (You do not have to change the Export
options page each time you export an IGES file to a new format.)

U Output as.

« Trimmed Surfaces. The faces of the solid part 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

Note: If the system you are exporting to is not listed, refer to the manual's 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 3D wireframe representation in
the 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 3-D curve.

Type of 3-D 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 this option if you want to export composite curves
(entity type 102) to any of the available 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 sizeis preferred and high curve
accuracy is not needed.

High. Select this option when high curve accuracy is essential; thefilesizeis
larger than when using the Normal setting.

Q Assembly Output As. Click either A single file Or Separate files for each part.

If you select Separate files for each part, a new directory is created that has
the same name as the assembly. The assembly components are saved as
individual IGESfilesin that directory.

If there are sub-assembliesin the assembly, anew subdirectory is created for
each one, and all components in the sub-assembly are saved as IGES files
under the corresponding subdirectory.



To export a SolidWorks part fileto IGES:

1 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 File Type box.

Enter a name for the file. (SolidWorks automatically adds the .IGS extension.)
Click save.

S g~ WDN

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 fileto IGES:

1 With an assembly open and active, click File, Save As.

2 Inthe save As dialog box, scroll the Save as type box to select IGES Files
(*.igs).
3 Click the save button.

Importing IGES Files

You can import surfaces from IGES files into SolidWorks and use them to:

 Create a base feature from a group of IGES surfaces that form a closed
volume

« Trim apart with an imported surface

» Create abase, boss, or cut feature by thickening an imported surface
You can import 3-D curves from IGES files and use them to:

 Create planes used in pierce point relations in sketches

 Create path and guide curves for sweeps and lofts

You can specify the default response that you want SolidWorks to make if there
are errors while importing IGESfiles.
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To select default responsesto various IGESimport errors.

1 Click Tools, Options, and select the Import tab.
The dialog displays alist of four error types.

2 From the pull-down lists next to the error types, select the default method that
you want SolidWorks to use to resolve problems.

« Thesolutions for Surface Errors, Surface Flaws, and Significant Digits are:
Ask me what to do (ask for a solution each time a problem occurs)
Try to knit into solid
Try to form reference surfaces
Cancel operation

» Thesolutionsfor Blanked Surfaces are:
Ask me what to do
Ignore blanked surfaces
Do NOT ignore blanked surfaces
Cancel operation

3 When you have selected the default responses, click OK.

Using Imported IGES Files

To create a basefeature or import 3-D wireframe curvesfrom an IGESfile:
1 Click File, Open.
2 Select IGES Files (*.igs) in the Files of Type box.
3 Sdect an IGESfile.
4 Click open.

If thereiswireframe geometry in thefile, it will read the IGES data and form
curves for the IGES wireframe entities.

If there are surfaces in the file, the surfaces are read and an attempt is made to
“knit” them into a solid.

« |f the attempt succeeds, the solid appears as the base feature (named
Imported1) in anew part file. You can add features (bosses, cuts, etc.) to this
base feature, but you cannot edit the base feature itself.
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- |f the SolidWorks software finds that the surfaces in the IGES file represent
multiple closed volumes, then one part will be made for each closed volume.
An assembly file will also be made which includes the imported parts
positioned relative to the assembly origin according to how the surfaces are
defined in the IGESfile.

- |f the attempt fails, the IGES surfaces are grouped into one or more
reference surfaces (named Surfacel, 2, ...) in anew part file.

Error and report files (.rpt and .err) containing information about any unsupported
entities and errors encountered are written in the same directory asthe IGESfile
you imported.

Toimport a surfacefrom an IGESfile:
1 With apart file open, click Insert, Reference Geometry, Imported Surface.

2 Inthe Open dialog box, select the IGES file to import and click Open.

The surface(s) isimported, and a Surface feature is added to the part. The
surface is positioned relative to the part origin, using the global coordinatesin
the IGESfile.

To edit afeaturecreated from an |GESfile;

You can replace an imported IGES body or surface.
1 Right-click the feature created from the IGES file, and select Edit Definition.
2 Inthe Open dialog box, browse to another IGES file, and click Open.

The original imported body isreplaced only if the datain the new IGES file
can be successfully knitted into a body.

If you are editing an imported reference surface in this manner, the selected
surface isreplaced by the first reference surface in the IGES file, 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 3-16.
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Exporting/Importing Parasolid Files

You can export SolidWorks part or assembly documentsto Parasolid Text Files or
Parasolid Binary Files.

To specify default export options:
1 Click Tools, Options, and select the Export tab.

2 Inthe Parasolid area of the dialog box, select the default method for exporting
assemblies:

 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 which contain imported features.

» Maintain Assembly Hierarchy. A file in which the assembly hierarchy of
assemblies, sub-assemblies, and parts, is maintained. The structure mirrors
the original assembly, its nested subassemblies, and parts.

3 Under output as, select the appropriate version for the target system.

Toexport a Parasolid file:
1 Click File, Save As.

2 Select Parasolid Files (*.x_t) Or Parasolid Binary Files (*.x_b) inthe Save File Type
box.

3 Enter aname for the file. (SolidWorks automatically addsthe .x_t or .x_b
extension.)

4 Click save.

Toimport a Parasolid file:

1 Click File, Open.

2 Inthe Open dialog box, set Files of Type t0 Parasolid Files (*.x_t) Of Parasolid
Binary Files (*.x_b).

3 Browseto the desired file, and click Open.
The selected file is opened in a part window.
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Exporting STL Files

You can export SolidWorks part and assembly documents to STL format.

To specify default export options:
1 Click Tools, Options, and select the Export tab.
2 Click the STL Options button.

STL E
r— Output format =
& Binay ' ASCIl :
™ Do not translate STL output data to positive space Cancel |
¥ Save all components of an aszembly in one fils Help |
- Quaty — Tatal quality
" Coarze —
L Degviation: [0.12533mm
& Custom = 5
— Detail quality
4
[ Preview | S " || i
Angle Tol : I
V' Show STL info before file saving angie TORIance: |10deg

The STL dialog box provides the following options:
e STL Output Format. Choose Binary Or Ascii.

» 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 is written out relative to the assembly origin and
saved in an individual file.

O Quality. Coarse and Fine are preset values. Choose Custom if you want to set
the resolution. If you choose Custom:

» Adjust the Total Quality slider to set the Deviation. Deviation controls whole-
part tessellation. Lower numbers generate files with greater whol e-part
accuracy.

» Adjust the Detail Quality slider to set the Angle Tolerance. Detail Quality
controls smaller detail tessellation. Lower numbers generate files with
greater small-detail accuracy.

Asyou adjust the two dliders, note that the corresponding concentric circles
adjust accordingly. The circles show, approximately, how the tessellation will
vary as aresult of the settings. (See the Preview option below.)
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Note: Files generated with higher accuracy settings (increased tessellation) are
larger in size and dower to generate. Experiment with these STL Quality
settings to determine the best settings for your own STL equipment.
Click Reset All to return all settingsto their preset, default values.

Q Preview. If you have selected custom resolution (above), 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.)

Q Show STL Info before saving. Choose this option to see afaceted display of the

model and an information box each timeyou save an STL file. Theinformation
box reports the file size, number of triangles, and the path and name of thefile.
Click Yes to save thefilein the indicated location; click No to cancel the
operation.

To export an STL file:
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Click File, Save As.

Select STL Files (*.stl) in the Save File Type box.

Enter a name for the file. (SolidWorks automatically adds the .stl extension.)
Click save.



Exporting/Importing ACIS Files

To specify default options for ACIS files:
1 Click Tools, Options, and select the Export tab.

2 IntheAcCIS Output (.sat) area of the dialog box, select the defaults for exporting
ACISfiles:

 Version. Select the appropriate version for the target system.

« From the Units pull-down list, select the default units of measure to use for
ACISfiles: Millimeters, Centimeters, Meters, Inches, Or Feet.

Toexport an ACI Sfile:
1 Click File, Save As.
2 Select ACIS Files (*.sat) in the Save File Type box.
3 Enter aname for the file. (SolidWorks automatically adds the .sat extension.)
4 Click save.

Toimport an ACI Sfile:
1 Click File, Open.
2 Inthe Open dialog box, set Files of Type t0 ACIS Files (*.sat).
3 Browseto the desired file, and click Open.

If the units of measure were not explicitly specified in the file, a pop-up dialog
gives you the opportunity to specify the units now.

The selected file is opened in a part window.

Exporting/Importing DXF/DWG Files

Only drawing documents can be saved to .DXF or .DWG files.

To specify default options for DXF/DWG files:
1 Click Tools, Options, and select the Export tab.

2 Inthe DXF/DWG Output area of the dialog box, select the defaults for exporting
DXF or DWG files:

» Version. Select the appropriate version for the target system.

» Fonts. Select either Truetype Fonts Or AutoCAD STANDARD only.
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» Custom map SolidWorks to DXF. Click the checkbox to implement DXF
mapping.
Toexport a DXF/IDWG file:
1 Click File, Save As.
2 Select DXF Files (*.dxf) or DWG Files (*.dwg) in the Save File Type box.

3 Enter aname for the file. (SolidWorks automatically adds the .dxf or .dwg
extension.)

4 Click save.

Toimport a DXF/DWG file:
1 Click File, Open.

2 Inthe Open dialog box set Files of Type to list DXF files (*.dxf) Of DWG files
(*.dwg).

3 Browseto thedesired 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 If you choose Import to Drawing, adjust the drawing sheet size and units of
measure if necessary.

-or-
If you choose Import to Part, adjust the units of measure if necessary.

5 Click OK.
The selected file is opened on a drawing sheet or in a part, as you specified.
If the fileis opened to apart, it forms 3-D curves.
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Exporting/Importing VRML Files

VRML files can be used to display 3D graphics over the Internet.

To specify the default for VRML assembly files:
1 Click Tools, Options, and select the Export tab.

2 Inthe VRML (*.wrl) area of the dialog box, select the default for exporting
VRML assembly files:

» Save all components of an assembly in one file. If you do not check this
option, anew directory is created that has the same name as the assembly,
and each component is saved in an individual filein the new directory.

Toexport aVRML file:
1 Click File, Save As.
2 Select VRML Files (*.wrl) in the Save File Type box.
3 Enter aname for the file. (SolidWorks automatically adds the .wrl extension.)
4

Click save.

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 ACIS
file.

Toimport aVRML file
1 Click File, Open.
2 Inthe open dialog box, set Files of Type t0 VRML Files (*.wrl).
3 Browseto the desired file, and click Open.

The selected file is opened in a part window.

Note: Theimport of VRML files attemptsto knit the VRML polygonsinto a
solid. There are no contoured surfaces in the imported file; all surfaces are
planar. Thisimport option isintended as alast resort for getting datainto
SolidWorks. In many cases (especially complex models) the data will not
knit into a usable solid, and is useful for viewing purposes only.
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Exporting/Importing a TIFF File

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 and then click oK to set the default format;
click Cancel to close the window without saving the format.

4 Click OK to exit the Export dia og.

TIFF Options:
Image Type
« From the pull-down menu, select either RGB Full Color, Or Black & White
image.
Compression Scheme
» From the pull-down 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.)

Note: Uncompressed, Packbit and Fax Group 4 (for Black & White only)
formats are supported for both import and export.
RGB, Palette, Black & White images are supported for import.
RGB and Black & White images are supported for export.

Capture Type

« Select either Print capture Or Screen capture.

If you select Print capture, you can specify DPI (dots per inch), the Paper size
and the Scale factor.
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14

Object Linking and Embedding

You can use OLE to take advantage of features of other applicationswhilein 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 calculationsto
determine some dimensions on a part. 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 datainto other applications.

This chapter introduces Object Linking and Embedding (OLE) and describes:
Q Linking vs. embedding
O Using data from other applications in a SolidWorks document

Q 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 edits to the file specific to the place in which you embedded it.

Linking Files

14-2

Whenyou link afile, thefileremainsin its original location. Anything you change
in the original file affects al the filesto which it is linked.

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
origina SolidWorks file and al 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 original file (if you have SolidWorks installed
on your PC).

Theillustration below shows an example of alinked file.

File containing linked

Original SolidWorks file SolidWorks file

g@(<—> gg

Editing the original file changes the linked file and
editing the linked file changes the original file.

Linking is useful if you have datathat 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 filesto which you link datato avoid changing
information in places you do not expect.



Embedding Files

If you embed one filein another, the original file becomes part of thefilein 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.

The illustration below shows an example of an embedded file.

File containing an embedded
SolidWorks file. Changes were
made to the embedded file only.

Original SolidWorks file

Q/g WO W &&

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 usein
the SolidWorks application to control your parts, assemblies, and drawings. For
example, you can calculate a dimension of apart using amath 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 SolidWorks. Refer to Design Table on page 5-16 for
details.

To use data from another application in a SolidWorksfile:
1 With a SolidWorks file open, click Insert, Object.
2 Todynamically create and

. . Insert Dbject [21x]
insert an object: — =
+ Click Create New in the : Etfﬂwm Meron beamtpt ricion B IS
Insert Object dialog box. o
The object appearsin the M Dosamieton Chatt 20 ™ Dislay s con

Metscape Hypertext Document j

SolidWorksfile. Toolbars
and menu options related to

Fiesult
Inzerts a new Miciosaft 'Word Document object

the ObJ ect type, or into your document.
application, that you
selected are added to the

SolidWorks window, allowing you to use the application’s tools to edit the
object you inserted.

To insert an existing object:

« Click Create from File in
Insert Object HE

the Insert Object dialog

pox. A file name appears Cledelion L e —
n the File fl d d = Creste fromFile  |C\temptest doc

Browse.. v Link

» Click Browse to select the

desired object, and click W
OK. Rk e

Inzerts a thorteut which reprezents the file. The

By shortcut will be linked to the file 20 that changes
_‘D to the fle will be reflected in your dacument.

3 Tolink the object to the
SolidWorks file, click the
Link check box in the Insert
Object dialog. Otherwise the object is embedded.

Change lcon..

4 Toinsert the object as an icon in the SolidWorks file, click Display As Icon.
5 Click oK to closetheInsert Object dialog box.
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A Microsoft Word Filein an Assembly

In this example, a Microsoft Word file, linked to the SolidWorks application,
containsinformation about one of the components. Double-click on the Microsoft
Word icon to view the contents of thefile.

3¥ Solidwork [crank-assy_asm] (=] B3
9 A ‘Window Help =18]x]
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An OLE object in a SolidWorks Drawing

When you link an OLE object to a drawing document the default behavior is that
the OLE object appears on every sheet of a multi-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.

I R T T T T

=3
=1
51

Display Grid
Cut

Copy
Delete
Reset Size

V100 0

[Object

Show an thiz sheet only

) -
| [[A]FT sheet) {Sheets [ sheats 7 1D 3|

You can drag and drop selected OL E 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 placeapartina
product data sheet you created in Microsoft Word.

Tousea SolidWorksfilein another application:

1 Inthe desired application, click Insert, Object.

A dialog box appears allowing you to insert an existing object or to
dynamically create and insert a new 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 SolidWorks
file to this file and whether you want the SolidWorks file to appear as an icon
inthisfile.

The SolidWorks file appears.
Example: An Assembly in a Word Document

This example shows a Word document containing a linked SolidWorks assembly
document with the contents displayed.

Widger Manufocruring Company
Product Dats Shest

vvvvvvvvvv

= sue of dummoum The e

You can embed SolidWorks documents in other OLE containers by selecting the
component’s icon in the FeatureManager design tree and usiagahandPaste
functionality.
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SolidWorks 98 Options

This appendix provides alist of all the options available for customizing part,
assembly, and drawing documents in SolidWorks 98. To access these options,
click Tools, Options and select one of the following tabbed pages:

a

0O 0000 D

Calor

Crosshatch
Detailing

Drawings

Edges

Export

External References

a

0O 0000 D

General

Grid/Units

Import

Line Font

Material Properties (for parts only)
Performance

Reference Geometry

After you make your selections on an Options page, click OK to accept the
changes; click cancel to discard the changes and exit the dialog; click Reset All to

return to the installed system defaults.

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 maodes for color selection:

SolidWorks 98 User’s Guide
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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
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
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 alist of lines, borders,
dimensions, temporary graphics, etc., click the View System Defaults
checkbox. Now, you can select from alarge list of items or view modes for
which you can change the color. Click Edit to select acolor.

Q Part and drawing documents. Setting colors used to display features:

The Features box lists the kinds of features and surfaces to which you can
apply acolor 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. Specifies that the assigned feature colors are not used
in the display.

Reset All. Restores the original default color settings.

Apply To: Determines how the color choices you made will be applied.
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System Defaults — all new documents that are created
Active Document — the document that you are currently working on
All Possible — the current document as well as all new documents



Crosshatch Options

Specifies acrosshatch pattern to be used on hatched views, and displays a preview
of the pattern selection.

Type
Displaysthe currently selected pattern.

Properties
 Pattern. Displays alist of available crosshatch patterns.
 Scale. Specifiesthe scale use for the pattern.

» Angle. Specifies the angle used for the pattern.
Apply To: Determines how the choices you made will be applied.
» Active Document — the document that you are currently working on

« System Defaults — all new documents that are created
» All Possible — the current document as well as all new documents

Detailing Options

Lets you set options for detailing and dimensioning in your parts, assemblies, and
drawings.

Dimensioning Standard
» Specifiesthe standard to use: 1SO, ANSI, DIN, JS, or BSI.

» Sections. The Sections button is only available when you arein adrawing. It
displays the Section Arrows dialog which lets you specify the Height, Width,
and Length of the section arrows used in drawings.

» Display with Broken Leaders specifies how dimensions are displayed.
» Dual Dimensions Display specifies that two dimension types are used.

Specifies the placement of the dual dimension: either On Top or On Right (on
the sameline).

» Display datums per 1982. Click this checkbox to use the 1982 standard for
the display of datums. Note: This option is available only if you use the
ANSI dimensioning standard.

 Trailing Zeros. Select one of three settings:

Smart — Trailing zeros are trimmed for whole metric values. (Conforms to
ANSI and ISO standards.)
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show — Dimensions have trailing zeros up to the number of decimal places
specified inTools, Options, Grid/Units.

Remove — All trailing zeros are removed.
Note: Tolerances are not affected by this option.

 Alternate Section Display. If you are using ANSI (- -

standard, you can use an alternate style of section ,
display. With this style the section line does not display - fa]
across the drawing view; the arrow ends stop at theends ~ Atemate  Normal
of the section cut.

Centerline extension. This value controls the centerline's extension length

beyond the section geometry when it is in a drawing view. The default value
is set according to standards, but you can select the value in the edit box and
enter a new value. The new centerline length is used the next time the
section is rebuilt.

Note Font. Lets you specify the font type and size used for notes.

Balloons. Letsyou specify 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 paint.

Display Notes with Bent Leader. Specifies whether 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 and Extension of witnesslines.
Break Lines

» Break Gap. Lets you specify the size of the gap between break linesina

broken view in adrawing.

Datum Feature Symbols
» Specify 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.



Dimensions

Dim Font. Lets you specify the font type and size used for dimensions.

Tolerance. Specifies the type of tolerance to display: None, Basic, Bilateral,
Limit, Symmetric, MIN, or MAX. Specifies tolerance values and indicates
whether the dimension islinear or angular.

Precision. Sets the dimension precision and tolerance values for Primary
Units, Angular Units, and Alternate Units.

Add Parentheses By Default. Specifiesthat reference dimensionsin drawings
are displayed within parentheses.

Snap Text to Grid. Specifiesthat the placement of dimension text snapsto 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 defaullt,
click to deselect and enter the symbol that you want to use (usually the
period or the comma).

Center Text. Specifiesthat the dimension text is centered between itswitness
lines.

Virtual Sharp

Represents a sketch point at the virtual intersection point of two entities.
Dimensions and relationsto the virtual intersection point areretained even if
the actual intersection no longer exists, such as when a corner isremoved by
afillet. Select one style of virtual sharp from the list.

Arrows

Arrows. Sets arrow size (Height, Width, and Length), and style of dimension
arrows (Open or Filled arrowheads, Simple Arrow, Open Of Filled dots, Slash,
or None).

Set the placement of arrows in relation to the withess lines: Outside, Inside
or Smart. The Smart option changes the placement of the arrowsto outsideif
inside arrows interfere with the text of the dimension.

Display 2nd Outside Arrow (Radial). Specifies that two outside arrows are
displayed with radial dimensions.

Annotations

Specifies afilter to specify which annotations are displayed by default.
Sets annotations properties.

SolidWorks 98 User’s Guide A-5



Appendix A SolidWorks 98 Options

View System Defaults

» When checked, the system default for each of the optionsisdisplayed; when
not checked, the option selections used by the active document are

displayed.
Apply To: Select an option from the pull-down list:
» System Defaults. Applies your selectionsto al new documents.
» Active Document. Applies your selections to the currently active document.

» All Possible. Applies your selections to both new documents and the active
document.

Drawings Options

Lets you set 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.
Type of Projection
» Specifies either First Angle or Third Angle projection for those cases when
you choose No Template from the Template to Use dialog.
Default Display. Specifies the way models or assemblies are displayed in drawings.
» Select one default view mode:
Wwireframe — All edges are displayed.
Hidden in Gray — Displays visible edges normally; displays hidden edges in
gray.
Hidden Lines Removed — Displays only edges that are visible at the chosen
angle; obscured lines are removed.

« If you selected Hidden in Gray Or Hidden Lines Removed, select one mode for
viewing tangent edges:
Tangent Edges Visible — The transition edge between rounded or filleted
surfaces displays as a line.

Tangent Edges With Font — The transition edge between rounded or filleted
surfaces displays as a line using the default font for tangent edges defined
in Tools, Options, on theLine Font page.

Tangent Edges Removed — The transition edge between rounded or filleted
surfaces and other surfaces is not displayed.
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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 borders around individual
drawing views. Thisisthe default.

Automatic scaling of 3 view drawings. When checked, if you insert a Standard 3
View drawing, the three views are scaled to fit on the drawing sheet, regardless of
the paper size selected.

Automatic drawing view update when model changes. When checked, all views are
updated automatically when the model changes. When unchecked, you update the
views manually.

Show contents while dragging drawing view. When checked, the model is displayed
as you drag a view. When unchecked, only the view boundary is shown while
dragging. (Similar to Show window contents while dragging in Microsoft
Windows.)

Detail View Scaling. Specifies the scaling for detail views. The scaleisrelativeto
the scale of the original drawing.

Detail Item Snapping
* Infer when dragging corner. When you click a corner and drag a detail item
(for example, a note or dimension), the corner you clicked can infer to the
corners of stationary detail items.

* Infer when dragging center. When you click theinside of adetail item (anote
or dimension) and drag it, the center can infer to the center of stationary
detail items, and vice versa.

Edges Options

Lets you 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. Allows you to select hidden edges or vertices
in Wireframe and Hidden In Gray modes.

 Select Hidden for HLR and Shaded. Allows you to select hidden edges or
vertices in Hidden Lines Removed and Shaded modes.
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Part/Assembly Tangent Edge Display

» Tangent Edges Visible — Tangent edges displayed.

» Tangent Edges as Phantom—Tangent edges display using the Phantom style line
font (a broken line).

» Tangent Edges Removed — Tangent edges are not displayed.

Repaint After Selection in HLR. When selected, specifies that a selected feature is
repainted in HLR if you click on space. When not selected, specifiesthat the
selected feature is repainted in wireframe.

Highlight All of Selected Feature. Specifies that the entire feature is highlighted
when you click on it.

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
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Specifies the settings for exporting SolidWorks files.

IGES

Output to

 Settings For. Lists the formats for various mechanical design application
programs to which SolidWorks can export IGES files: Standard, ANSY' S,
COSMOS, Mastercam, SURFCAM, SmartCAM, and TEKSOFT.

* Pop-up Dialog Box Before File Saving. If Trimmed Surfaces is aso selected, the
program displays the Settings For: list every time you save an IGES file so you
can select adifferent format type. (You do not have to change the Options each
time you export an IGES file to anew format.)

Output as
» Trimmed Surfaces. Specifiesthe output of trimmed surfaces.

» Curves (3D). Specifiesthe 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; thefilesizeis
larger than when using the Normal setting.
Assembly Output As

» Specify exporting assembly filesto IGES as A single file or as multiple files,
Separate files for each part.

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

 Version 9 file. Outputs parasolid transmit filein Version 9 format.

 Version 8 file. Outputs parasolid transmit filein Version 8 format.

DXF/DWG Output

Select either R12, R13, or R14. Thisallows you to 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 anew map file or select afile from the Map File: list. Usethe Browse
button to search for amap file.

ACIS (.sat)

Version

From the pull-down list, select the default version in which to save fileswith
the .sat extension: either Version 1.7, Version 2.0, Version 2.1, or Version 3.0.
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Units

From the pull-down list, select the default units of measureto use for ACIS
files: Millimeters, Centimeters, Meters, Inches, Or Feet.

VRML (.wrl)

Save all components of an assembly in one file. Remove the check to specify that
al assembly components will be saved inindividual 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 pull-down menu, select either RGB Full Color, Or Black & White
image.
Compression Scheme

» From the pull-down 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.)

Select either Print capture or Screen capture.

If you select Print capture, you can specify DPI (dots per inch), Paper size, and
Scale factor.

STL

Click the STL Options button to specify the following options:

Output Format
« Sdlect either Binary or AsClIl asthe STL file format.
Quality. Controls the tessellation of cylindrical surfaces for Stereolithography

(STL) output. A lower deviation setting resultsin slower model rebuilding, but
more accurate curves.

» Coarse or Fine. 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.
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Total Quality
 Deviation. 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 resolution becomes more finely tuned.

Detail Quality
» Angle Tolerance. Controlstessellation for smaller details on the model. Usea
value 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 apreview 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 a dialog box with the following information: triangles
(number), binary file size, file format, and the directory path and file name.

External References

Specifies how assembly, part, and drawing files with external references are
opened and managed.

External References

Open referenced documents with read-only access. Specifiesthat al 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. YOU can 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. Specifies that the document
folder list is searched to update any externa references.

Folders
Show folders for: Displays documents of various types.

You can specify the search rules for locating external documents. Folders are
searched in the order in which they are listed in the External References display
box.
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» To add a new directory path to search order, click the Add button.

» To delete adirectory path from the External References display box, select
the path, and click the Delete button.

» To change the search order, select a directory path listed in the External
References display box and click either the Move Up button or the Move
Down button, depending on how you want to change the search order.

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, Face2) at the time you mate the part, therefore you need write accessto the
part, in most cases. Turn this option on if you intend to do component replacement
using the same surface identifiers, remembering that you need write accessto 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. 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.

General Options
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Allows you to customize SolidWorks behavior and set default values.

Model

* Input dimension value. Automatically displays the modify spin box for input
of adimension value when you place the dimension.

« Single command per pick. Sketch and dimension tools deselect after each
use. (Double-clicking atool will cause it 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.



FeatureManager Design Tree

 Scroll selected item into view. Specifies that the FeatureM anager 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 keys to traverse the
FeatureManager 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 centerpoints on or off in a
sketch.

« Display entity points. Specifiesthe display of sketch segment endpoints as
filled circlesin a sketch. 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.
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» 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 edges to close the sketch profile and the direction. The
Extrude Feature dialog then appears. Otherwise, only the Extrude Feature
dialog is available.

Create sketch on new part. When you select New, Part, the part window
opens with the sketching area and sketch tools immediately available.

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.

Note: Enabling silhouettes may effect 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 dow, due to the translucent plane, it may be because of

the Transparency Quality specified in Tools, Options, Performance. With
some graphics cards, the display speed will improveif you use Low
(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.)

 Set driven by default. When checked, specifies that when you add an over

defining dimension to a sketch, the dimension is set to be driven by default.

Note: The above two checkboxes can be used together or alone, resulting in

one of four different behaviors when you add an over defining
dimension to a sketch.

a) A dialog box appears that defaultsto driven.
b) A dialog box appearsthat defaults to driving.



¢) Thedimension comesin driven.

d) Thedimension comesin driving.

View Rotation

» Arrow Keys. Letsyou set the angleincrement 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 left 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 SolidWorks.

» Number of backup copies per document. Lets you specify the maximum
number of backup copies you want to save of part, assembly or drawing
documents. Scroll to 0 (for none) or up to the maximum number of backups
you want to save. The name of a backup copy is “BackupfEriginal
filename and extension.”

» 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 a system crash. Use the scroll arrows
to specify the number of changes that should occur before information is
automatically saved.

Note: Inapart or assembly document, a changeis arebuild or an action that
requires arebuild, such as the addition of afeature. In adrawing
document a changeis any action such as changing adimension, 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. Notethat you must exit and re-start SolidWorks for
this change to take place.
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Grid/Units

Sets sketch grid properties and units of measure.

Grid

Properties

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

Units

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.

Length Unit

« Sedlect either: Millimeters, Centimeters, Meters, Inches, Feet, Or Feet and
Inches.

» |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 Of Feet & Inches, You can select Round to
Nearest Fraction.

Angular Unit
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« Sdlect either: Degrees, Deg/Min, Deg/Min/Sec, Of 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 aspin
box arrow to change an angular dimension value.

View System Defaults

«  When checked, the system default for each of the optionsis displayed; when
not checked the selections used by the active document are displayed.

Apply To: Select an option from the pull-down list:

» System Defaults. Applies the selections that you made to all new documents
that you create.

 Active Document. Applies the selections you made to the active document.

» All Possible. Applies the selections that you made to both the currently
active document and the system defaults.

Import Options

Specifies the default response to make when thereis an error in importing IGES
files.

Disposition: what to do when problems arise...

From the pull-down lists next to the error types, select the way that you want
SolidWorks to resolve problems.

« The solutions for Surface Errors, Surface Flaws, and Significant Digits are:
Ask me what to do
Try to knit into solid
Try to form reference surfaces
Cancel operation
« Thesolutions for Blanked Surfaces are:
Ask me what to do
Ignore blanked surfaces
Do NOT ignore blanked surfaces
Cancel operation
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Line Font Options

Specifies the style and weight of edge lines for selected kinds of edges.

Type of Edge
» Select an edgetypefrom alist of linetypes: Visible, Hidden, Sketch Curves,
Dimension, Section Line, €tC.
Line Style
« From the scroll list, choose a line style to apply to the previously selected
edge type. You can choose line styles such as Solid, Dashed, Phantom, €tc.
Line Weight
« From the scroll list, choose a line weight to apply. Choose from Normal,
Thin, or Thick lines. The Preview box displays the selected line.
Apply To: Select an option from the pull-down list:
» Active Document — the document that you are currently working on
« System Defaults — all new documents that are created
» All Possible — the current document as well as all new documents

Material Properties

Specifies the material properties for the current part. (This option is available
when you are working with an active part document.)

TheMaterial Properties page is also used by some Add-In applications. Refer to
the instructions of the specific application for further information.

Properties

» Density. Letsyou specify material properties by selecting the text in the box,
and entering the appropriate density specification.

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.

A-18



Shaded Display Quality. Controlsthe tessellation of cylindrical surfacesfor shaded
rendering or Stereolithography (STL) output. A higher resolution setting resultsin
slower model rebuild, but more accurate curves.

» Coarse Or Fine. Preset resolutions.

» Custom. Allows you to choose any resolution by dragging the slider 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 resol ution becomes more finely tuned. The range of valuesfor the deviation
isrelative to the overall size of the part.

Wireframe Display Quality

» Optimal. A preset quality that provides afaster 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 dlider 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 resultsin faster model rebuild.

Windows95 Zooming

 Enable clipping for zoom limitation. When using SolidWorks on Windows95,
thereis alimit beyond which you cannot zoom in on amodel. This 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.
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Reference Geometry

Display Filter
Letsyou set afilter for the default display of reference geometry itemsin all new
documents. To display a reference geometry item, click the item’s checkbox to
add a check.
The display filter manages the default display of the followhngries, Axes,
Temporary Axes, andOrigins.

Note: Use the options under the View menu to set the visibility of reference
geometry in theurrent document only.

Plane Default Names

Lets 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 nhames.
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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 islocated in the ..\Samples\Appcomm
subdirectory of your SolidWorks installation. Double-click on API_help.hlp. The
SolidWorks APl documentation can also 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

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 Tools, Macro, Stop and enter a filename for the macro. (Macros have a
.swb extension.)

Torun a SolidWor ks 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.
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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.

B-6



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.



API Object Descriptions

Object

AssemblyDoc

Attribute

AttributeDef

Body

BOM Table

CoEdge

Configuration

Component

Curve

DatumTag

Object Description

Perform assembly functionality: add new components,
add mate conditions, hide, and explode components.

From this attribute instance you can get: the attribute
definition, the associated entity, the parameter values,
or the instance name.

Attribute definition containing default values, alows
you to create instances of this definition on entitiesin
your mode!.

Allows access to the faces on a body and the ability to
create surfaces for sewing into a body object.

Allows access to the BOM table information and
values.

This “edge with a defined direction” allows access to
the underlying edge and loop as well as various
CoEdge data.

This object gives you access to the current
configuration and certain properties, along with access
to the component interface for assembly traversal.

This object is used for assembly traversal. Information
returned from the component methods and properties
is based on the current configuration and may vary if
the user has activated a different configuration.

Allows access to the curve type and the curve
parameters in their native form or in terms of B-curve
data.

Allows access to display information for datum tags.

DatumTargetSym Allows access to display information for datum target

Dimension

DrawingDoc
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symbols.
Allows you to get and set dimension values.

Perform drawing operations: create, align, and access
views; create dimensions, notes, compound notes, and
SO on.
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Edge

Entity

EnumBodies
EnumCoEdges
EnumEdges
EnumFaces
EnumL oops

Environment

Face

FeatMgrView

Feature

Frame

Gtol

Loop

Mate
MateEntity

Member
MidSurface
ModelDoc

Allows access to its defining CoEdge and adjacent
faces, and its underlying curve and vertices, aswell as
edge data.

Allows you to get an attribute instance that was stored
onh an entity.

Manipulate an enumerated list of bodies.
Manipulate an enumerated list of CoEdges.
Manipulate an enumerated list of edges.
Manipulate an enumerated list of faces.
Manipulate an enumerated list of loops.

Allows you to analyze the text and geometry used to
create a symbol.

Allows access to the underlying edge, loop, and
surface; to the owning body or feature; and to face
tessellation, trim data, and so on.

Allows you to access your own FeatureM anager
design tree object.

Allows access to the feature type, name, parameter
data, and to the next feature in the FeatureM anager
design tree.

Allows you to modify, check, and add to the
SolidWorks drop-down and pop-up menus.

Allows you to get and set geometric tolerancing
parameters.

Allows access to the owning face and to the list of
edges and CoEdges contained in the [oop.

Allows access to various assembly mate parameters.

Allows access to mated objects and the assembly mate
definition.

Obsolete.
Allows access to mid-surface information.

Dimension solids, view operations, sketch operations,
set parameters, select objects, save, create and edit
features, create wireframe.



Modeler

ModelView

Note

Parameter
PartDoc

RefAxis
RefPlane
SelectionMgr

SFSymboal

SelectionMgr

Sheet

Sketch

SldWorks

Surface

Vertex
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Provides an interface for the management of
temporary body objects.

Allows you to get and set the model view’s orientation,
scale, and translation; as well as the Microsoft handle
to the window.

Allows you to get standard note information and to
create geometry and text inside a compound note.

Allows you to get and set values in an attribute.

Allows you to create bodies and features, perform
suppress operations; and to get part extents, part
tessellation, entities by name, and so on.

Allows access to reference axis definitions.
Allows access to reference plane definitions.

Allows you to get information about selected objects
and to get your selection coordinates interpreted in
model or sketch space.

Allows accessto display information for surface finish
symbols.

Allows you to get information about selected objects
and to get your selection coordinates interpreted in
model or sketch space.

Allows access to get and set sheet information, and to
access objects on the sheet such as Bill of Material
tables.

Allows you to get information about sketch elements
and the sketch orientation.

Create, open, close, and quit documents, arrange icons
and windows, change the active document, create an
attribute definition, and so on.

Allows you to get the surface type and various data, as
well as evaluate and reverse evaluate |locations on the
surface.

Allows you to get the associated edgesin an
enumerated list and to return the coordinates of the
vertex.
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View

WeldSymbol

Allows you to get information about all the objects on
adrawing sheet or drawing view, as well asthe
drawing view bounds, xform, and so on.

Allows access to display information for weld
symbols.
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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® 98 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) or installed

into the permanent memory (e.g. hard disk, CD-ROM or other storage device) of
that computer, except that a copy installed on a network server for the sole
purpose of distribution to other computers for which you have purchased licenses
is not “in use”. 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; first-line support services from an
Authorized SolidWorks Reseller; and second line software support from
SolidWorks for such copy. 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. Limitationson Warranties. The expresswarranty set forth in thisArticle7
isthe only warranty given by SolidWorks with respect to the Software and
Documentation furnished hereunder and any service supplied from timeto
time; SolidWorksand itslicensors, to the maximum extent permitted by
applicable law, make no other warranties, express, implied or arising by
custom or trade usage, and specifically disclaim the warranties of

mer chantability and fitnessfor a particular purpose (except during the
period of the expresswarranty 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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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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Numerics

2D sketching 8-36
3 point arc 2-4, 2-9
3D spline 3-7, 3-11

A
accelerator keys 1-32
accessing objects, APl B-14
accessing sketch tools 2-4
ACIS
export/import 13-13
version A-9
activeview 8-11
add relations 2-28, 2-29
Add-in applications
debugging B-5
loading/unloading B-5
add-in applications
running B-5
adding
components, to assemblies 6-6
drawing sheets 8-7
features 2-41
geometric relations 2-27
mating relationship 6-15
parts, to assemblies 6-6
weld bead 12-4
advanced component selection 6-31
advanced lighting conditions 5-4, 5-5, A-2
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Index

advanced show/hide components 6-32
advanced smoothing
with lofts 4-16
with sweeps 4-13
align
drawing views 8-31
edge 8-31
grid 2-17
horizontal 8-30
vertical 8-30
aligned section view 8-22
aligning
annotations 9-17
dimensions 9-9
alignment condition in mating 6-16
alternate section arrow display A-4
ambient light 5-25
angle mating 6-14
angular unit of measure A-16
annotations
aligning 9-17
assemblies 6-10
balloon callout 9-31
bill of materials 9-28
center mark 9-21
cosmetic thread 9-22
datum feature symbol 9-24
datum target symbol 9-25
displaying in parts 5-20
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geometric tolerance 9-26
hole callout 9-21
import from model 9-16
surface finish symbol 9-23
weld symbols 9-32
API
accessing objects B-14
add-in applications B-5
application compiling with C++ B-3
application compiling with Visual Basic B-6
class descriptions B-15
COM vs. Dispatch implementation B-9
developer installation requirements B-3
documentation 1-35, 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
object descriptions B-15
OLE automation interface B-8
OLE overview B-8
online documentation B-1
operating system requirements B-3
playing macros B-2
programmer’s guide B-8
recording macros B-2
return values B-12
running Visual Basic applications B-7
SafeArrays B-12
sample projects B-9
arc
3 point 2-9
centerpoint 2-8
centerpoints, displaying A-13
dimension true length 2-25
tangent 2-4, 2-8
arcs
dimensioning between 2-24
arrange icons 1-15
arrange toolbar icons 1-28
arrows, using to rotate view 1-32
assemblies

Index - 2

adding components to 6-6
annotations 6-10
assembly features 7-14
bottom up design 6-2
colors 6-38
component pattern 6-7, 7-9
configurations 6-26
creating 6-2

components within 7-4

configurations 6-26
customizing 6-38
deleting components 6-7
deleting configurations 6-28
dragging components into 6-6
edit referenced file locations 6-9
editing components 7-5
editing configurations 6-28
envelopes 6-29
explode steps 6-19
exploding 6-19
feature scope 7-13
FeatureManager design tree 6-3
file type 6-3
hiding components 6-23, 6-25
hierarchy 6-5
inserting components 6-6
interference detection 6-13
joining parts in 7-18
layout sketch 7-11
mategroups 6-15
mating components 6-14
mating relationships 6-14
mold cavity 7-15
opening 6-34

components within 7-6

named configuration 6-34

with simplified parts 6-35
overlapping partsgee interference detection
overview 6-3
part instances 6-4
paths of components 6-8
positioning components 6-11
relationship codes 6-4
removing components 6-7
reordering items 7-10
replacing parts 6-9
rollback 7-10
simplifying 6-23
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suppressing use of parts 6-23, 6-24
time-dependent features 7-7
toolbar 6-4
top-down design 6-2, 7-11
turning off part display 6-23, 6-25
verifying part files 6-8
viewing
by dependencies 6-5
feature detail 6-5
hierarchy 6-5
assembly feature
creating 7-14
scope 7-13
assembly window 1-12
associativity

one-way, drawings and parts 8-1, 9-3

attenuation 5-27
auto round 4-6
autoexplode 6-22
automatic relations 2-28, A-14
automatic solve 2-5, 2-17
AutoRecover option 1-8
AutoRelief, sheet metal 11-9
auxiliary view 8-15
axis 3-5

temporary 3-5

B
balloon callout 9-31
base 4-1
extrude 4-3
feature from an IGESfile 13-8
from athickened surface 3-16
loft 4-15
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 9-28
indented sub-assembly 9-28
show part configurations 9-29
use custom file properties 9-30
blind extrusion 4-3
borders, view 8-11
boss 4-1
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extrude 4-3

from athickened surface 3-16

loft 4-15

revolve 4-9

sweep 4-10
box select, by dragging 1-24
break alignment 8-30, 8-31
break lines

horizontal 8-20

vertical 8-20
broken view 8-20

C
C++ B-3
compiling applications for APl B-3
calculator 1-31
cap ends 4-6
cap thickness 4-6
cascade windows 1-14
casting parts 7-15
cavity 7-15
scaling factor 7-16
center dimension text 9-10
center lineloft 4-17
center mark 9-21
center of mass 5-23
centerline 2-4,2-11
centerlinein section view 8-24
centerpoint arc 2-8
centerpoint ellipse 2-4, 2-9
chamfer 4-25
changing
assembly configuration 6-28
feature color 5-4
check sketch for feature usage 2-20
circle 2-8
circles
dimensioning 2-25
circles, dimensioning 2-24
circular pattern 4-34
class descriptions, APl B-15
close all documents 1-15
close along loft direction 4-16
close sketch to model 2-19
coincident
relation 2-30
coincident items, selecting 1-25
coincident mating 6-14
collinear relation 2-30

Index
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color
advanced properties 5-24
changing feature color 5-4
features A-2
of apart 5-24
of feature face 5-5
options A-1
part color in assemblies 6-38, 7-6
shaded view A-1, A-2
view modes A-1, A-2
COM vs. Dispatch implementation, APl B-9
common properties 3-6
complex assemblies 6-23, 7-10
complexity of sketches 2-45
components
adding to assemblies 6-6
advanced selection 6-31
advanced show/hide 6-32
creating within assemblies 7-4
deleting from an assembly 6-7
derived 7-16
detecting interference between 6-13
dragging into assemblies 6-6
editing within assemblies 7-5
fixing 6-11
floating 6-11
hiding 6-25
inserting into assemblies 6-6
moving in assemblies 6-12
multiple part configurations 6-36
opening within assemblies 7-6
pattern in assembly 6-7, 7-9
positioning in assemblies 6-11
rotating in assemblies 6-12
showing 6-25
composite geometric tolerance frame 9-26
computation, automatic solving 2-5, 2-17
concentric
mating 6-14
relation 2-30
configurations
assemblies 6-26
creating
inapart 5-14
in an assembly 6-26
deleting
inapart 5-16
in an assembly 6-28
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editing
inapart 5-15
in an assembly 6-28
of partsin an assembly 6-36
of sub-assemblies 6-37
opening apart 5-15
properties 6-26
using adesign table 5-16
viewing for parts 5-15
configuring assemblies 6-26
constant radiusfillet 4-20
constrain al 2-6, 2-34
constraining sketch, See add relations
construction geometry 2-4, 3-5, 3-6, 8-37
axes 3-5
centerline 2-4
converting sketched lines, arcs and
splines 3-6
planes 3-2
point 2-4
projected curve 3-7
construction lines 2-4
construction planes, setting up 3-2
control keys, See accelerator keys
convert entities 2-5, 2-13
silhouettes 2-27
converting sketch entities to construction
geometry 3-6
copy feature 1-22, 5-7
copy optionswizard 1-5
coradial relation 2-30
cosmetic thread 9-22
creating
assemblies 6-2
assembly configurations 6-26
assembly features 7-14
cavities 7-15
components within assemblies 7-4
drawings 8-6
exploded view of assembly 6-19
extrusions 4-7
mating relationship 6-15
molds 7-15
new sketch 2-2
part configurations 5-14
parts within assemblies 7-4
crosshatch
in section view 8-23
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options 8-4, A-3
cursor
edge selection 1-24
face selection 1-24
inferencing 2-38
curvature 5-28
curves 3-7
from afile 3-12
helix 3-8
projected 3-7, 3-8
silhouette split line 3-11
split line 3-10
through free points 3-11
custom file properties 5-19
in bill of materials 9-30
in drawing templates 8-9
in notes 9-19
customize
keyboard shortcut keys 1-28
sketch grid 2-38
SolidWorks 1-7
toolbars 1-27
customizing
assemblies 6-38
drawing template 8-8
grid A-16
headers and footers 1-34
cut
by thickening a surface 3-18
end conditions 4-3-4-5
extrude 4-3
flip side 4-5
loft 4-15
revolve 4-9
sweep 4-10
thin feature 4-8
with surface 3-17
cut and paste
sketch entities 2-40

D
dangling

dimension or relation 1-20, 2-36

sketch geometry 2-36
dangling relations
reattaching 2-33
datum feature symbol 9-24

datum tagSee datum feature symbol

datum target symbol 9-25
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decimal separator A-5
definition, edit 5-3
delete instance 4-40
deleting

assembly components 6-7

assembly configuration 6-28

mating relationship 6-18

part configurations 5-16
density A-18
dependencies

finding 6-8
dependency editing 5-10

derive component part 5-13, 7-16

derived part
from palette part 10-9
derived sketch 2-43

Index

design methodologies for assemblies 6-2

design table 5-16
delete 5-18
edit 5-18
detail view 8-18
modifying 8-18
detailing
options A-3
overview 8-1
detailing options 9-2
diffuse light 5-26
dimension
properties 2-26
witness line control 2-26
dimensions
adding 2-22
align collinear 9-9
align ordinate 9-8
align parallel 9-9
baseline 9-6

between arcs and circles 2-24

center text 9-10
changing 2-22, 2-24
circular features 2-25
copy 9-8

dangling 2-33

decimal separator A-5
display names A-12
drive with equations 2-23

driven and driving states A-14

font A-5
group 9-9
import from model 9-5
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jog ordinate 9-8

modify 1-31, 2-24

move 9-8

options A-5

ordinate 9-7

overdefining A-14

overrideon drag 2-17

parale (in drawing) 9-6

preview during creation 2-22

properties 2-24, 2-26, 9-11

reference 9-6

spinbox 1-31, 2-24

standards A-3

to asilhouette 2-27

tolerance 9-14

true length of arc 2-25

visihility 9-14

witness line control 9-12
directional light 5-25
Dispatch vs. COM implementation, APl B-9
display

annotations in parts 5-20

arc centerpoints A-13

axis 3-5

curvature 5-28

planes 3-4

quality A-19

reference geometry 3-18

section view of model 5-21

status bar 1-31

temporary axes 3-5

toolbars 1-27
display/delete relations 2-32
dissolving alibrary feature 10-5
distance mating 6-14
document

icon 1-15

save with new format 13-1

windows 1-14
document controls A-15
dome 4-32
draft 3-10, 4-7, 4-8, 4-26

creating angles 4-26

neutral plane 4-26

parting line 4-27

while extruding 4-5
dragging

components, into assemblies 6-6

Index - 6

parts, into assemblies 6-6
selecting items 1-24
with feature handles 5-6

dragging and dropping

features 1-22

drawing

activeview 8-11
associativity 8-1, 9-3
balloon callout 9-31

bill of materials 9-28

break lines 8-20

cosmetic threads 9-22
creating 8-6

datum feature symbol 9-24
datum target symbol 9-25
dimensions, moving 9-8
displaying model dimensions 9-5, 9-16
geometric tolerance symbols 9-26
hole callout 9-21

import model dimensions 9-5
options 8-3

overview 8-1

printing 8-34

selected view 8-11

sheet metal part 11-16
surface finish symbol 9-23
tangent edge display 8-32
updating 8-29

weld symbols 9-32

window 1-13, 8-10

drawing sheet

multiple 8-7
properties 8-7

drawing template

customizing 8-8
edit 8-8
save 8-9

drawing view

align edge 8-31
aligned section 8-22
aligning 8-31
auxiliary 8-15
broken 8-20

detail 8-18

empty 8-37
hide/show 8-33
named 8-16
projection 8-14
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properties 8-28
relative to model 8-17
section 8-21
standard 3 view 8-13
visibility 8-33
driven dimension 2-36
DXF/DWG files 13-13
opening 13-14
dynamic highlighting 1-23, A-8

E
edges
displayoptions A-7
options A-7
edit
assembly configuration 6-28
components within assemblies 7-5
definition 5-3
design table 5-18
drawing template 8-8
exploded view 6-21
hole 4-28
joined part 7-19
mating relationship 6-16
part configurations 5-15
referenced file locations 6-9
sketch 2-42, 5-3
sketch plane 3-5, 5-4
weld 12-8
ellipse 2-4,2-9
centerpoint 2-4
embedding an OLE object 14-2
empty drawing view 8-37
enable silhouettes 2-27

end condition dialog box 4-3, 4-3—-4-5

end types 4-3
envelope
selection criteria 6-30
show/hide 6-30
equal relation 2-30
equations 2-23, 5-7
trig function in 2-23
errors, show on rebuild A-12
exit
sketch 2-42, 3-4
exploded view
autoexplode 6-22
collapsing 6-21
creating 6-19
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editing 6-21

step editing tools 6-19
exploding an assembly 6-19
export

ACIS files 13-13

DXF/DWG files 13-13

IGES files 13-5

options 13-3

Parasolid files 13-10

settings 13-3

STL file 13-12

TIFF files 13-16

VRML files 13-15
export settings A-8
extend sketch element 2-16
external references 1-19, 7-2, A-11

derived parts 5-13

folder list 7-4

options 7-2

search order A-11

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 3-14

thin feature 4-7
extruded text

changing location 2-12

editing 2-12

on apart 2-11

F

face blend fillet 4-22

family of parts 5-16

feature 4-1
assembly feature 7-13
chamfer 4-25
changing the color 5-4
circular pattern 4-34
copy 1-22
copying 1-22, 5-7
created from a surface 3-16
creating within assembly 7-14
dome 4-32
draft 4-26
drag and drop 1-22
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edit definition 5-3 options 1-20
edit sketch 5-3 symbols 1-19
extrude 4-2, 4-7 file
face properties 5-5 custom properties 5-19
feature palette 10-6 derive component part 5-13
fillet 4-20 save with new format 13-1
handles 5-6 fillet 4-20
hole 4-28 constant radius 4-20
legal sketch contours 2-21 face blend 4-22
library feature 10-2 in asketch 2-5, 2-14
linear pattern 4-33 overflow type 4-24
loft 4-15 variableradius 4-21
mirror 4-36 fillet/round 4-20
move 1-22 find dependencies 6-8
moving 5-6 fix relation 2-30
pattern fixing

circular 4-34 components 6-11

geometry 4-38 parts 6-11

'r'nri‘??(;r 4;133?6 flipsideto cut 4-5

, - floating

mirror all 4-37 components 6-11

mirror pattern 4-36

pattern of patterns 4-37 parts 6-11
properties 5-4, 5-11 follow path 4-11
reordering 1-22 fon; .
revolve 4-9 dimensions A-5
rib 4-31 line preferences A-18
scope 7-13 footers an(_JI headers, customizing 1-34
shell 4-30 ;orce a;etl)_uﬂd_l-gZ _ .
suppressing 5-10 ormat, linesin drawings 8-
wppress ng the dlsplay of 5-11 fU”y defined sketch 2-35
sweep 4-10 G
thin 4-6, 4-7

genera options A-12
geometric relations 2-28
adding 2-28, 2-29
automatic creation 2-28
display/delete 2-32
removing 2-32
geometric tolerance, symbols 9-26

time-dependent 7-7
unsuppressing 5-10

feature palette
adding afeatureto apart 10-8
adding parts to assembly 10-9
creating a derived part 10-9
creating anew tab 10-7

displaying 10-6 grgi'. p17
FeatureM anager design tree 1-18, 1-22, 1-26, an 2
5-2 options A-16
arrow key navigation 1-20, A-13 $3ap 2-38, A-16
conventions 1-19 guide curves

used in aloft 4-16

display by dependencies 6-5 used in asweep 4-11

display by features 6-5
external references 1-19
in assemblies 6-3
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H
handles, feature 5-6
headers and footers, customizing 1-34
helix 3-8
help, online 1-8
helpful hints, APl programming B-10
hems, sheet metal 11-13
hidden edges A-7
hidden in gray (HLG) 1-30
hidden items, selecting 1-25
hidden linesremoved (HLR) 1-30
hide

axes 3-5

component 6-23, 6-25

drawing view 8-33

feature 1-23

planes 3-4

status bar 1-31

toolbars 1-27
highlighting 1-23, A-8
hole

feature 4-28

simple 4-3, 4-28

wizard 4-3, 4-28, 4-29
hole callout 9-21
hollowing a part, See shelling a part
horizontal

relation 2-30
horizontal break lines 8-20
hyperlink in anote 9-19

|

iconize documents 1-15

IGES
3D curves 13-6
creating a base feature 13-8
cut with surface 3-17
cut with thickened surface 3-18
entity types 13-4, 13-5
exporting afile 13-5
import errors, disposition 13-8
importing asurface 13-9
importing files 13-7
options 13-5, A-8
parametric splines 13-6
thicken surface 3-16
trimmed surfaces 13-5

import
ACISfiles 13-13
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DXF/DWG files 13-14
IGESfiles 13-7
Parasolid files 13-10
reference geometry 9-15
sketch, constrain all 2-6, 2-34
surface from IGESfile 13-9
TIFFfiles 13-16
VRML files 13-15
import model items (annotations) 9-16
import settings A-8
increment value, spin box A-17
infer from model A-13
inferencing
cursors 2-38
lines 2-39
to the assembly origin 6-7
inserting
base part 5-13
components, into assemblies 6-6
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 6-13
intersection
relation 2-30
invalid geometry 2-36
invalid solution found 2-35

J
JS 9-3
joining parts 7-18

K

keep normal constant 4-11

keyboard shortcuts 1-32
customizing keys 1-28

K-Factor, sheet metal 11-7

L

layout sketch in assembly 7-11
length unit of measure A-16
library features
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adding color 10-5

adding to part 10-3

creating 10-2

dissolving 10-5

editing 10-4

from an existing part 10-3
lighting 5-25

ambient 5-25

attenuation 5-27

diffuse 5-26

directional 5-25

intensity and direction 5-25

specular 5-26

spot light 5-25, 5-27

spot position and direction 5-27

lighting conditions, advanced 5-4, 5-5, A-2

line 2-4, 2-7
and point plane 3-3
font options 8-5
weight setup 1-33
line font
in detail view border 8-19
options A-18
linear pattern 4-33
linking an OLE object 14-2
loft
advanced smoothing 4-16, 4-17
base 4-15
boss 4-15
center line 4-17
close aong loft direction 4-16
cut 4-15
maintain tangency 4-16
simple 4-15
surface 3-15
tangency options 4-18
with guide curve 4-16
loops, selecting 1-25

M

macros
API code shortcut B-10
playing B-2
recording B-2

mailing
assembly documents 6-39
drawing documents 8-35
part documents 5-18
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maintain tangency
with lofts 4-16
with sweeps 4-13
mass properties 5-23
material properties A-18
mathematical relations 2-23
mating
adding 6-15
alignment conditions 6-16
angle 6-14
coincident 6-14
components in assemblies 6-14
concentric 6-14
creating 6-15
deleting 6-18
distance 6-14
editing relationships 6-16
mategroups 6-15
modifying 6-16
offset 6-14
paralel 6-14
partsin assemblies 6-14
perpendicular 6-14
relationships 6-14
alignment 6-14
assembly constraints 6-14
distance 6-17
offset 6-17
orientation 6-17
tangent 6-14
types 6-14
measure 5-9
measuring in assemblies 6-13
merge pointsrelation 2-31
Microsoft Developer Studio B-3
mid-plane extrusion 4-4
midpoint
relation 2-30
midpoint selection 1-24
mirror 2-5, 2-13
al 4-37
feature 4-36
part around a planar face 4-37
pattern 4-36
sketch elements 2-5, 2-13
model
cosmetic threads 9-22
modify dimension text 9-13
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modify sketch 2-18
modifying

mating relationships 6-16
mold cavity 7-15
molds 7-15

creating 7-15

parting plane 7-16

scaling factor 7-15
mouse speed A-15
move

sketch 2-18

sketch entities 2-40
move view (pan) 1-30
move/size feature tool 5-6
moving

components in assemblies 6-12

dimensions 9-8

feature 1-22

toolbars 1-28

with feature handles 5-6
MSDEV

for APl B-3
multiple drawing sheets 8-7
multiple items, selecting 1-24
multiple views 1-16
multi-threaded retrieval 1-10

N
named view 1-17, 8-16
named views
exploded view 6-21
neutral plane draft 4-26
new
drawing document 8-6
window 1-16
no solution found 2-35
not solved 2-36
note
hyperlink 9-19
link to custom properties 9-19
multiple leaders 9-20
parametric 9-18

o
object descriptions, APl B-15
objects

embedding 14-2

inserting 14-2

linking 14-2
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OLE 14-1
offset
from surface extrusion 4-4
mating relationships 6-17
plane 3-2
surface 3-16
offset entities 2-5, 2-14
silhouettes 2-27
OLE automation interface B-1, B-8
OLE object
copy/paste 14-6
display asicon 14-4
display contents 14-5, 14-6
drag and drop 14-5
drawing sheet selection 14-5
embedding 14-2
inserting 14-4, 14-6
linking 14-2
on surface plane 3-3
one-way associativity 8-1, 9-3
online help 1-8
opening
assemblies 6-34
DXF/DWG file 13-14
part configuration 5-15
parts within assemblies 7-6
sketch on aplane 3-2
SolidWorks documents 1-9
Quick View mode 1-10
opening SolidWorks documents
multi-threaded retrieval 1-10
view-only 1-9
options
AutoRecover 1-8
color A-1
copy registry information 1-5
crosshatch 8-4, A-3
detailing 9-2, A-3
drawing 8-3
edges A-7
export 13-3
ACIS 13-13
DXF/DWG 13-13
IGES 13-5
Parasolid 13-10
STL 13-11
externa references 7-2, A-11
general A-12
FeatureM anager design tree 1-20

Index
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grid A-16 adding to assemblies 6-6
grid/units 2-38 color 5-24
linefont 8-5, A-18 configurations 5-14
material properties A-18 configurations in an assembly 6-36
performance A-18 creating configurations 5-14
planes A-20 creating within assemblies 7-4
virtual sharp 2-11 deleting a configuration 5-16
ordinate dimensions 9-7 derive component part 5-13, 7-16
orientation, view 1-17 derived from feature palette 10-9
orientation/twist control 4-11, 4-12 displaying annotations 5-20
origin dragging into assemblies 6-6
inference in assembly 6-7 editing configurations 5-15
sketch 2-38 editing within assemblies 7-5
over defined 2-35 fixing 6-11
sketch 2-35 floating 6-11
over defining insert base part 5-13
dimension or relation 2-36, A-14 inserting into assemblies 6-6
overflow types, fillet feature 4-24 joining 7-18
overlapping partsin assemblies 6-13 list, see bill of materials
override dimensions on drag 2-17, A-14 mating in assemblies 6-14
opening a configuration 5-15
P opening within assemblies 7-6
page ) overlapping in assembly 6-13
orientation 1-33 positioning in assemblies 6-11
setup 1-33 suppressing a feature 5-10, 5-11
palette, feature 10-6 suppressing the use 6-23, 6-24
pan 1-30 turning off display 6-23, 6-25
paper margins, setup 1-33 verifying in assembly 6-8
parallel o viewing configurations 5-15
mating relationship 6-14 paths, of assembly components 6-8
relation 2-30 pattern
parallel dimensions circular 4-34
align 9-9 component pattern in assembly 6-7, 7-9
paramefric note 9-18 delete instance 4-40
parametric text 9-18 geometry 4-38
Parasolid linear 4-33
options A-9 mirror al 4-37
Parasolid files 13-10 mirror feature 4-36
export 13-10 mirror pattern 4-36
import 13-10 of patterns 4-37
parent/child relationships 5-5 vary sketch 4-39
parentheses, show on reference performance options A-18
dimensions 9-4 perpendicular
partial sectionview 8-26 curve at point plane 3-3
parting line 3-10 mating 6-14
parting line draft 4-27 relation 2-30
parting plane, in molds 7-16 perspective
parts view 1-30
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PhotoWorks 1-35
piercerelation 2-31
pitch of helix 3-9
plane and point plane 3-3
planes
at angle 3-2
construction 3-2
display 3-4
edit sketch plane 5-4
naming 3-4
options A-20
parting, in molds 7-16
preferences 3-4
renaming 3-4
settingup 3-2
types 3-2
visibility 3-4
plotter setup 1-33
point
reference 2-4, 2-10
virtual intersection 2-10
positioning
components in assemblies 6-11
partsin assemblies 6-11
preferences A-20
ACISversion A-9
color A-1
crosshatch A-3
detailing A-3
edges A-7
dynamic highlight A-8
external references A-11
general A-12
document controls A-15
English language A-15
FeatureManager design tree 1-20, A-13
model A-12
sketch A-13
import/export settings A-8
linefont A-18
material properties A-18
Parasolid A-9
performance A-18
single command selection A-12
STL output files A-10
preparation for printing 1-33
preview of dimensions 2-22
principal axes 5-23
print

SolidWorks 98 User’s Guide

Index

options, setup 1-33
printer setup 1-33
printing drawings 8-34
printing preparation 1-33
program window 1-12
programmer’s guide, APl B-8
projected curve 3-7
from orthogonal sketches 3-8
project sketch on model 3-7
projection view 8-14
properties
assembly configurations 6-26
common 3-6
custom for file 5-19
dimension 2-26, 9-11
drawing view 8-28
face 5-5
feature 5-4, 5-11
mass 5-23
section 5-23
section line 8-24
tolerance A-5
push pin, view orientation dialog 1-17

R
radius of curvature 5-28
rapid prototyping (STL) files A-19
reattacning dangling dimensions 2-33
rebuild 1-32
rebuild icon 1-21
rectangle 2-4, 2-7
reference dimensions 9-6

show parentheses 9-4
reference geometry

curves 3-7

display 3-18

in drawings 9-15

surfaces 3-13
reference, external 5-13, 7-2
referenced configuration 6-36, 6-37
references, finding 7-3
regenerate model 1-32
regenerate symbol 1-21
registry copy tool 1-5
relations

automatic 2-28

coincident 2-30

collinear 2-30

concentric 2-30
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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 5-5
relative to model view 8-17
reload assembly component 6-10
removing assembly components 6-7
reordering assembly items 7-10
reordering features 1-22
replacing partsin assemblies 6-9
requirements for installation 1-2
resizing afeature 5-6
retrieval, multi-threaded 1-10
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 3-14

thin feature 4-9
rib 4-31

with draft angles 4-31
right-mouse menu 1-23, 2-40
roll forward 5-12
rollback 5-12

in assemblies 7-10
rollback bar 5-12
rotate

component in assembly 6-12
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feature 5-6

sketch 2-18

view 1-29
rotation speed A-15
round model edge 4-20

S
SafeArrays, C++ B-12
sample projects, APl B-9
satisfied dimension 2-36
save
assembly and its parts 6-8
document in anew format 13-1
snapshots 1-31
template 8-9
scale
sketch 2-18
scaling factor, for mold cavity 7-15
scan equal 2-6, 2-34
scope of assembly feature 7-13
scope of assembly section view 8-26
section arrow display, alternate A-4
section line properties 8-24
section properties 5-23
section view
centerlinedisplay 8-24
crosshatch 8-23
indrawing 8-21
modifying 8-23
of apart 5-21
of an assembly 8-26
scope 8-26
section view in drawing
aligned 8-22
select other 1-25
select tool 2-3
selected view 8-11
selecting items 1-23-1-26
advanced component selection 6-31
coincident 1-25
consecutive items in list 1-26
hidden 1-25
loops 1-25
midpoint 1-24
multiple 1-24, 1-26
selection criteria 6-31
selection filter 1-24
sending
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assembly documents 6-39
drawing documents 8-35
part documents 5-18
setting up construction planes 3-2
shaded view 1-30
adjust light source 5-25
sheet meta
adding features 11-12
AutoRelief 11-9
bend allowance 11-7
bend table 11-8
bend types 11-3
creating part from flat model 11-14
creating part with round bends 11-13
creating part with sharp bends 11-10
designing parts 11-2
drawings 11-16
editing bends 11-15
features in FeatureManager design tree 11-4
flat bends 11-3
flat pattern 11-16
hems 11-13
K-Factor 11-7
link to thickness 11-10
overview 11-1
recommended design approach 11-3
round bends 11-3
sharp bends 11-3
sheet setup, drawing 8-7
sheet, drawing 8-7
shell feature 4-30
multi thickness faces 4-30
shelling apart 4-30
shortcuts, keyboard 1-32
show
assembly hierarchy 6-5
axes 3-5
components 6-25
feature 1-23
planes 3-4
show drawing view 8-33
show parentheses 9-4
show/hide components, advanced 6-32
showing, assembly hierarchy 6-5
silhouette
dimensioning to 2-27
edges 2-27
enable 2-27
simple hole 4-28
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simplified

assemblies 6-35

parts, opening in assembly 6-35
simplified thread, See cosmetic thread
single command per pick A-12
sketch

2D 8-36

arcs 2-8

check for feature usage 2-20

circle 2-8

complexity of 2-45

cut and paste entities 2-40

derived 2-43

edit 2-42, 5-3

edit plane 3-5, 5-4

entity tools 2-7

exit 2-42, 3-4

fillet 2-14

for assembly layout 7-11

grid 2-38, A-16

inferencing cursors 2-38

inferencing lines 2-39

legal contour types 2-21

mode 2-37

modify 2-18

onapart 2-41

onaplane 3-2

plane, translucent 2-41

point 2-10

preferences A-13

relations 2-28

scae 2-18

spline 2-9

starting 2-2, 2-44

symmetric 2-5, 2-13

tools, accessing 2-4

underive 2-43

window 2-2, 2-37
sketched curve

from model edge 2-5, 2-13
dant witnesslines 9-11
snap behavior A-16
solid feature 4-7
SolidWorks

installation 1-2

terminology 1-12-1-13

web site 1-4

windows 1-12-1-14
specular light 5-26
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spin box
caculator 1-31
dimensions 1-31, 2-24
increment value 1-31, 2-24, A-17
spline 2-9
creation method A-13
points 2-10
reshape 2-10
split line
planar 3-10
silhouette 3-11
split windows 1-16
spot light 5-25, 5-27
properties 5-27
spreadsheet 5-16
standard 3 view 8-13
starting asketch 2-2, 2-44
status bar 1-31, 2-37
display or hide 1-31
Stereolithography
files, how to create 13-11
Stereolithography (STL) output A-10, A-19
STL files 13-11
preferences A-10
sub-assembly 6-3
configurations 6-37
suppressing
all components 6-35
feature 5-10, 5-11
use of parts 6-23, 6-24
surface finish symbol 9-23
JSsize 9-3
surfaces 3-13
creating 3-14
cut by thickening surface 3-18
cut with surface 3-17
extrude 3-14
IGESfile 13-7, 13-9
loft 3-15
offset 3-16
revolve 3-14
sweep 3-15
thickening 3-16
using to create features 3-16
Sweep
advanced smoothing 4-13
base 4-10
boss 4-10
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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 3-15

with guide curves 4-11
symbols

datum feature symbol 9-24

datum target symbol 9-25

geometric tolerance 9-26

in dimension text 9-13

surface finish 9-23

weld 9-32
symmetric relation 2-30
symmetrical part 2-5, 2-13, 4-37
system requirements 1-2
system separator A-5

T
table, design 5-16
tangent
mating relationship 6-14
relation 2-30
tangent arc 2-4, 2-8
tangent edgesin drawings 8-32
template, drawing 8-8
temporary axes 3-5
terms, used in SolidWorks 1-12
text on part 2-11
thickening a surface 3-16, 3-18
thin feature 4-6, 4-7, 4-8
thread, cosmetic 9-22
three point arc 2-4
three point plane 3-2
through all extrusion 4-3
TIFF, export/import 13-16
tilewindows 1-14
time-dependent feature 7-7
tips, time savers 1-31
tolerance
control frame 9-26
of dimensions 9-14
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values A-5
toolbars 1-27

assembly 6-4

customizing 1-28

display or hide 1-27

iconsize 1-28

move 1-28

sketch 2-3

sketch entity tools 2-7

sketch relations 2-6

sketch tools 2-4

view 1-29
tooltips 1-31
top-down design 6-2
trailing zeros display A-3
tranglate sketch 2-18
translucent sketch plane 2-41
transparency quality A-19
trig function in equations 2-23
trim sketch element 2-15

U
under defined 2-35

sketch 2-35
underive sketch 2-43
undo

view orientation 1-17
units of measure, default A-16
unsuppressing

afeature 5-10

all components 6-35
up to next extrusion 4-3, 4-4
up to surface extrusion 4-3
up to vertex extrusion 4-4
updating drawings 8-29

\%
variable radiusfillet 4-21
vary sketch 4-39
verifying, partsfilesin assembly 6-8
vertical
relation 2-30
vertical break lines 8-20
view
active 8-11
align edge 8-31
aligned section 8-22
auxiliary 8-15
boundaries 8-11
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broken 8-20
detail 8-18
display named view 1-17
drawing, hide/show 8-33
empty 8-37
hidden linesin gray 1-30
hidden lines removed 1-30
mouse speed A-15
move (pan) 1-30
multiple windows 1-16
named 8-16
orientation 1-17
orientation dialog box 1-17
partial section 8-26
perspective 1-30
planes 3-4
projection 8-14
relative to model 8-17
rotate 1-29
rotation speed A-15
section 8-21
section of model 5-21
selected 8-11
shaded 1-30
standard 3 view 8-13
standard views 1-17
toolbar 1-29
update 8-29
wireframe 1-30
zoom in/out 1-29
zoom to area 1-29
zoomto fit 1-29
zoom to selection 1-29
viewing
assembly by dependencies 6-5
assembly by features 6-5
assembly hierarchy 6-5
exploded view 6-21
part configurations 5-15
unopened parts, assemblies, and
drawings 1-10
view-only mode 1-9
virtual intersection point 2-10
virtual sharp 2-10
Visual Basic
compiling applications B-6
compiling applications for APl B-6
running applications B-7
running applicationsfor APl B-7

Index
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VRML
export/import 13-15

w
weld
annotations 12-5
component selection tips 12-5
symbols 9-32
types 12-2
welding 12-1
bead radius 12-3
calculating radius 12-3
editing aweld 12-8
procedure for adding aweld 12-4
sguare butt 12-7
top surface delta 12-3
v-butt 12-6
weld types 12-2
What's Wrong? functionality 1-20
windows
arrange icons 1-15
cascade 1-14
close all 1-15
management 1-14
SolidWorks document 1-14
tile horizontally 1-14
tile vertically 1-14
Windows95 zooming A-19
wireframe 1-30
with surface cut 3-17
witness lines
change attachment point 9-10
control 2-26, 9-12
slant 9-11
World Wide Web 1-4

Z
zoom
infout 1-29, 1-32
to area 1-29
to fit 1-29
to selection 1-29
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