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Using This Book

As the title implies, this book is a hands-on experience. You will be using
SolidWorks® very quickly. You will be experiencing many of the major
capabilities of SolidWorks very quickly. You will be learning by doing. Once you
start up SolidWorks, you will be working with models, assemblies, and drawings
for the rest of the book that you will create. This book is just a guide.

Before you Begin

SolidWorks files that have been included for your use are loaded to the
SolidWorks Test Drive folder on your system. This book is written with the
assumption that you will also save your files in the same folder.

About the Author

David Planchard is the founder of D&M Education LLC. Before starting D&M
Education, he spent over 28 years in industry and academia holding various
engineering, marketing, and teaching positions and degrees. He holds five U.S.
patents and one International patent on equipment design. He has published and
authored numerous papers on Machine Design, Product Design, Mechanics of
Materials, and Solid Modeling. David holds a BSME, MSM and a CSWA
certification. David is a SolidWorks Solution Partner and has co-authored over 35
SolidWorks publications in the past ten years.

Using This Book vii
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Hands-on Test Drive

When you complete this book, you will have experienced firsthand an
introduction to the capabilities of SolidWorks®, including:

- The ease of use of a Microsoft® Windows® application
- The power of 2D sketching and 3D modeling

- Ability to quickly sketch ideas, experiment with features and
dimensions, and produce 3D models and detailed 2D drawings

- SolidWorks® Sustainability: SustainabilityXpress and Sustainability
- SolidWorks® Intelligent Feature Technology (SWIFT™)

- Assembly modeling and associative drawings with automatic generation
of dimensions

- Communication with SolidWorks® eDrawings®, SolidWorks DXF
PropertyManager, and 3D ContentCentral

- Model visualization with SolidWorks PhotoView 360

- Analysis with SolidWorks® SimulationXpress using Optimization
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The SeaBotix LBV150

During this hands-on session, you will build some of the parts that are
components of the SeaBotix LBV 150 assembly shown below.

SeaBotix, Inc. designed, manufactured, and introduced the first lightweight, low-
cost, fully production submersible, remotely operated vehicle, the Little Benthic
Vehicle. Bringing this breakthrough product to a wider market required modern
3D design and analysis tools, so product developers could shorten design cycles,
validate cutting-edge technologies, and employ organic shapes and surfaces.

The company selected SolidWorks® mechanical design software for the Little
Benthic Vehicle project because of its ease of use, ability to model organic shapes
and surfaces, eDrawings communication capabilities, and seamless integration
with SolidWorks® Simulation analysis software. By deploying SolidWorks on the
Little Benthic Vehicle project, SeaBotix reduced its design cycle by 50 percent,
minimized tooling modification costs, effectively communicated design
information among several locations, and introduced the first full-production,
lightweight submersible remotely operated vehicle to a mass market.

View Port

Bent Bar
‘ SeaBotix
LBV150
MiniGrab
Assembly Clamp

Once you have had a chance to experience firsthand the ease of using SolidWorks
solid modeling software, you will create an assembly using the parts you’ve built
plus some parts we’ve built ahead of time.

You will then make a drawing of one of the components, complete with
dimensions. If a printer is available, you can print out a hard copy of the drawing.

The SeaBotix LBV150 3
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Parts, Assemblies, and Drawings

Parts are single three-dimensional (3D) objects. Parts are the basic building blocks
of 3D modeling. Parts can be included as components in assemblies and
represented in drawings. The SeaBotix LBV 150 that we are designing has
hundreds of parts. The parts that we will address include: Clamp, Mount, and Bent
Bar.

Assemblies are logical collections of components. These components can be parts
or other assemblies. All of the parts of the SeaBotix LBV 150 are combined into a
single assembly. The parts are combined according to the way they are designed
to function. They are placed in relation to each other and these relationships can
be captured so that you can communicate your design intent to others. For
example, the Clamp part will be placed into an assembly in relation to the Bent
Bar. When these parts are manufactured, this is how they would go together, or be
assembled.

An assembly within an assembly is called a subassembly. The SeaBotix LBV 150
contains the MiniGrab subassembly. Particularly in large projects, different
subassemblies will be designed by different people, even different companies.

Drawings are 2D representations of 3D parts or assemblies. Drawings are required
for manufacturing, quality assurance, supply chain management, and other
functions.

In SolidWorks, parts, assemblies, and drawings are associative. This means that
changes in one location are reflected in all of the other locations where they need
to be reflected. Changes that you make to an assembly are reflected in the
associative drawings of that assembly. Changes that you make to a part are
reflected in the associative assembly.

Typically, you design each part, combine the parts into assemblies, and generate
drawings in order to manufacture the parts and assemblies.

DFMXpress for SolidWorks® is an easy-to-use » DFMXpress 3
Design for Manufacturability (DFM) tool for

designers and manufacturing engineers that is O . Gwm)iedfgss
seamlessly integrated into the SolidWorks .
environment. It facilitates upstream
manufacturability validation and identification
of areas of a design that are difficult, expensive
or impossible to manufacture.

[ Run ] [ Settings... l

[ Close ] [ Help ]

Select Run to check the model
or select Settings to change the
check rules.

Olkw 8T &[5

4 Parts, Assemblies, and Drawings
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Relationship of Parts, Assemblies, and Drawings

The following illustration displays the relationship among parts, assemblies, and
drawings in SolidWorks.

E— Gl b ctomo-se

QAN WE- P oo - W-

Part

I Y

A \ i)\‘.

somelri
AT TH]] Mode! [AnimationT N\ | T Model [Animationt
@ seabotix LBV150 * - 8 A\WBar

Assembly

*Isometric
T T Model [Animationt

| modet [Asimation

Drawing

_

— FolidWorks

Parts, Assemblies, and Drawings 5
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SolidWorks User Interface (Ul)

The first thing that you notice about the SolidWorks® user interface is that it looks
like Microsoft® Windows®. That is because it is Windows!

The SolidWorks 2010 (UI) is designed to make maximum use of the Graphics
area for your model. Displayed toolbars and commands are kept to a minimum.
Communicate with SolidWorks through the drop-down menus, Context sensitive
toolbars, Consolidated toolbars, or the CommandManager.

Menu Bar Toolbar

The Menu Bar toolbar contains a set of the most frequently used tool buttons from
the Standard toolbar. The available tools are: New | U | - Creates a new document,
Open - Opens an existing document, Save - Saves an active document,
Print - Prints an active document, Undo E - Reverses the last action, Select
- Selects sketch entities, faces, edges, components, and so on, Rebuild E -

Rebuilds the active part, assembly or drawing, Options IZ' - Changes system
options, document properties, and Add-Ins for SolidWorks.

[@sotidworks f 0 - & -l -% - (5] 8 &

Menu Bar Menu

Note:

Drag the mouse cursor over the SolidWorks name in the Menu Bar toolbar to
display the default Menu Bar menu. SolidWorks provides a context-sensitive
menu structure. The menu titles remain the same for all three types of documents:
part, assembly, and drawing but the menu items change depending on which type
of document is active. The display of the menu is also dependent on the work flow
customization that you have select. The default menu items for an active
document are: File, Edit, View, Insert, Tools, Window, Help, and Pin.

The Pin option displays both the Menu Bar toolbar and the Menu Bar menu.

|@sﬂ|ld%ﬂ&5 i File View Tools Help ~F1I

|@sﬂl|de:§(S ﬁ File Edit Wiew Insert Tools Window Help -V-JI

|@SulidW0fks i File WView Tools Help ,KD - &~ 5 275 8 E v|

|@Sulidw‘0fks | File Edit View Insert Tools \Window Help & | |_] - L-}-} - H == ll% v| B = v|

SolidWorks User Interface (Ul)
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Drop-down / Pop-up Context

Toolbar | View | Insert Tools Window Help %[ ﬁ ||% | Q} | ».
@ edraw Chrl+R ?
Communicate with SolidWorks Screen Capture » %C_I'E'“’SZ::;; Bt baitt
either though the Drop-down Display v | i (&) Annotations
menu or the Pop_up Context Madify > 3= Material <not specified:=
t lb Th D d Lights and Cameras r \<<§ B F&%n@ 5]
oolbar. The Drop-down menu %y Top 12 =
Hide all T by i =)
from the Menu Bar toolbar or the S— <§ Ml d @
Menu Bar menu provides access » @ T
. d % [@) curpeature (Boss-Extrudel)
to various commands. @ri | comment
. ® \ Bl ParentiChild. ..
When you Se.leCt’ (Cth or | \ M3, |% Configure Feature
Right-click) items in the B8 wir] 3¢ | pelets...

Graphics area or
FeatureManager, Context
toolbars appear and provide
access to frequently performed
actions for that context.

Note: Contexttoolbars are available for
most commonly used selections.

Keyboard Shortcuts

Edi]\ View Insert Tools Window Help

Some menu items indicate a keyboard shortcut like 1) TUndo Base i+
this: |Cut col+x) SolidWorks

conforms to standard Windows conventions for . Crte
shortcuts such as Ctrl+0 for File, Open; Ctrl+S for £ | copy Ctrkc

File, Save; Ctrl+X for Cut; Ctrl+C for Copy; and so
on. In addition, you can customize SolidWorks by
creating your own shortcuts.

o | Delete Del

CommandManager

The CommandManager is a context-sensitive toolbar that automatically updates
based on the toolbar you want to access. By default, it has toolbars embedded in it
based on your active document type. When you click a tab below the
CommandManager, it updates to display that toolbar. Example, of you click the
Sketch tab, the Sketch toolbar is displayed. The default tabs for a part document
are: Features, Sketch, Evaluate, DimXpert and Office Products.

Below is an illustrated CommandManager for a default Part document.

SolidWorks User Interface (Ul) 7
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Note:

SolidWorks® Toolbox is an Add-In.

® o % Swept Boss/Base
Extruded Revelved J:L Lofted Boss/Base

BossfBase Boss/Base Wizard
) Boundary Boss/Base

Cut

Cut

Swept Cut

= @]
Extruded Hole Revolved m Lofted Cut
@ Boundary Cut 9 -

& dire Ewa g o
Filet  Linear Reference Curves
iy Q Draft @ Dome iy Instant3D

Shell @ Mirrar o o

Features | Sketch | Evaluate [ Dimxpert | Office Products |

LB E-F-6-@2-O9-

NI T "
Sketch Smart Convert
D[] DS _@ - A Entities ;kiﬂ
- - 3-8 - % -

Features | Sketch [ Evaluate | DimXpert | Office Products

QUM E-F-6v-S8-O-

%. o=
iyt | S ey

B & & B
S

Mass
Properties Properties

A8

Measure

pes
Statistics

rd  Analyss  Analysis

@

5
SolidWorks @
Office Beam Bearing
Calculator... Calaulator. ..
-

Features | Sketch | Evaluate | DimXper | Office Products

Note:
Office Products tab appears on the CommandManager.

FeatureManager

The FeatureManager® design tree is a unique part of the
SolidWorks software that employs patented SolidWorks
technology to visually display all of the features in a part,
assembly, or drawing.

As features are created, they are added to the
FeatureManager. As a result, the FeatureManager
represents the chronological sequence of modeling
operations. The FeatureManager also allows access to
editing the features and objects that it contains.

The Part FeatureManager consist of four default tabs:
FeatureManager , PropertyManager ,

ConfigurationManager , and DimXpertManager .

B cuvatre Vizard _Wizard
Features | Sketch | Evaluate [ DimXpert | Office Products. =
N 2 SustainabityXpress
(T
e a
ki i) is] AR
Auto Location Size Datum Geometric Pattern
Dimension Dimension Dimension Tolerance  Feature
Scheme
Feafures | Skeich | Evaluate | Dimxpert | Office Products |

If you have SolidWorks, SolidWorks Professional, or SolidWorks Premium, the

® (7[R [ €] -
% Clamp (Default<<Default=_Display
(3] sensors
[ il Annotations
3= Material <not specified:>
% Front Plane
%> Top Plane
%> Right Plane
I.. Crigin
= @ Boss-Extrudel
1 Cut-Extrudel

] Filet1

5 CBORE For M6 SHCS1
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Heads-up View Toolbar

SolidWorks provides the user with numerous
view options from the Standard Views, View,
and Heads-up View toolbar.

The Heads-up View toolbar is a transparent
toolbar that is displayed in the Graphics area

when a document is active

The following views are available:

m Zoom to Fit . Zooms the model to fit

the Graphics area.

m Zoom to Area . Zooms to the areas you
select with a bounding box.

Hands-on Test Drive

Standard Yiews =

1 @8RHIE @D >

2 @ % W (@G - G~ L O
%@1@ @ |

HPHB
& 3
=R=NeaR==R

/,M IR

For an active drawing document

m Previous View . Displays the previous view.

m Section View . Displays the cutaway of a part or assembly using one or

more cross section planes.

m View Orientation . Select a view orientation or  [W @- @[5, - @ &- ©-
the number of viewports from the drop-down menu. @

m Display Style . Select the style for the active
view from the drop-down menu.

m Hide/Show Items . Select items to hide or show

in the Graphics area.

naua

m Edit Appearance E Edits the Appearance of the

selected entity.

m  Apply Scene . Applies a scene to an active part

or assembly document.

m View Setting . Select the following
setting from the drop-down menu:
RealView Graphics, Shadows in Shaded
Mode, and Perspective.

m Rotate view . Rotates a drawing

view.

m 3D Drawing View . Dynamically
manipulates the drawing view to make a

selection.

SolidWorks User Interface (Ul)

&
O ealview Graphics

@ | shadows In Shaded Mode
ﬂ Perspective

@ o el o

3D Drawing Yiew
[rynamically manipulate the model view in
30 ko make selections,
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Task Pane

Note:

Design Library

i
The Task Pane is displayed when a SolidWorks session starts. The Task o
Pane contains the following default tabs: SolidWorks Resources , &
Design Library , File Explorer , SolidWorks Search , View =
Palette , Appearances/Scenes |E|, and Custom Properties . ;
The Document Recover tab is only displayed in the Task Pane if your E
systems terminates unexpectedly with an active document and if auto-
recovery is enabled in Systems Options.
So“dworks Resources e SolidWorks Resources 9
. . Tip of the Da Getting Started R
The basic SolidWorks Resources [ & | tab \u T 5 Cltewosanen
displays the following default selections: e gy (IS oo Doomen
. . . SelidWaorks by using || |22 & Tutorials
Getting Started, Community, Online CTRLSTAR o
Resources, and Tip of the Day. — %  oererainormtio
Other user interfaces are available: ;E Community &
Machine Design, Mold Design, or [t w— -
Consumer Products Design during the T
initial software installation selection. e a
B3l Partner Solutions
ﬁ Soliclorks Labs
«% Design Library ]
. . . i |
The Design Library contains reusable parts, onad
M . . . & {F5; ES1gm LIDrary:
assemblies, and other elements, including library G R ok
features. The Design Library tab contains four default %} g L
selections. Each default selection contains additional @)
subcategories. The default selections are: Design ]
Library, Toolbox, 3D ContentCentral, and SolidWorks »g?
Content.

Note: Click Tools, Add-Ins.., SolidWorks Toolbox and
SolidWorks Toolbox Browser to activate the
SolidWorks Toolbox. You can also add folders to the
Design Library.

10

]y salidarks Design Checker
] salidwiorks Mation

] salidworks Routing

[0 solidiworks Simulation

/| Solidworks Toolbox

“a’ Solidworks Toolbow Browser
[ 152 Solidwarks Utilities
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File Explorer

File Explorer E=
. g . . = ‘_3 Recent Documents
File Explorer duplicates Windows Explorer % CiiPocumerts and Settings

"% Ci\Documents and Settings'
"% Ci\Documents and Settings'
+ & Samples {C:\Program Files)Solid

from your local computer and displays the recent @ 2 st s

. . . . o @ CiiDocuments and Settings

documents and directories: open in SolidWorks L] ) C:Documents and Settings

and Deskto . @ Ci\Documents and Settings'

p %‘% @ Ci\Documents and Settings'

Search @ Ci\Documents and Settings'
2
=

So-lidWOrks Search E is installed with Microsoft 5 ) Onen n sochWorks
Windows Search and indexes the resources once # [} Deskiop (mkt-mplanc3-suk)
before searching begins, either after installation or
when you initiate the first search.

% % CiSolidworks Data - Betal),
Mo

— Local Files

The SolidWorks Search box is displayed in the [ Recent Documents

upper right corner of the SolidWorks Graphics [ Search Keywords v
area. Enter the text or key words to search. Click

the drop-down arrow to view the last 10 recent

searches.

The Search tool in the Task Pane searches the — —— —

following default locations: All locations,
Local Files, Design Library, SolidWorks
Toolbox, and 3D ContentCentral.

anGLEBRacKeT v |[ ] (2]
Options Browse to select a partfassembly
[ Import &nrarators

View Palette

Aall|&[E

The View Palette tab located in the Task
Pane provides the ability to insert drawing

Auto-ztart projected view

&

views of an active document, or click the ﬁ[ Drag views onto drawing sheet
Browse button to locate the desired document.
Click and drag the view from the View Palette .:.:ﬂ
into an active drawing sheet to create a drawing
. *Front *Right

view.

Note: There are over 200 enhancements in
SolidWorks 2010. Over 90% of these . ek
enhancements where requested directly by

customers.

SolidWorks User Interface (Ul) 1
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Appearances/Scenes

Note:

Note:

Appearances/Scenes |E| tab provides a simplified
way to display models in a photo-realistic setting
using a library of appearances and scenes.

On RealView compatible systems, you can select
Appearances and Scenes to display your model in
the Graphics area. Drag and drop a selected
appearance onto the model or FeatureManager.
View the results in the Graphics area.

PhotoWorks needs to be active to apply the scenes
tool.

Appearances/PhotoWorks graphics is only available
with supported graphics cards. For the latest
information on graphics cards that support
Appearances/PhotoWorks display, visit:
www.solidworks.com/pages/services/
videocardtesting.html.

Custom Properties

The Custom Properties tab located in the Task
Pane. Custom Properties provides the ability to
enter custom and configuration specific properties
directly into SolidWorks files.

Document Recovery

12

Appearances;/Scenes Sg

F]

ES

& e Appearancesicolor)

[+ & Scenes

EIEEE

Ll
8

B

Appearances;PhotoWorks &
Ei

3| = @ sppearances(rolor)

b4

Custom Properties =]
A property page for part files was

not found. Click 'Create now...' to
launch the Property Tab Builder.

If you already have a template,
place it in the folder specified in
Tools — Options — File Locations —
Custom Property Files,

CIEIEIE

Press F5 to refresh the page.

Craate now...

[

ke

Auto-recover

If Auto recovery is initiated in the
System Options section and the
system terminates unexpectedly
with an active document, the saved
information files are available on
the Task Pane Document Recovery

tab the next time you start a

Aubo-recover Folder:

Backup

Save notification

[#] Save auto-recover info every: | 10

[CIhurmber of backup copies per document:

[] Show reminder if document has nok been saved for: 1 -

¥ || mirtes  w

CHIDOCUME~1{MPLANC~1\LOCALS~1\Tempsweack | [, |

days

minubes v

SolidWorks session.

SolidWorks User Interface (Ul)
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Consolidated Flyout Tool Buttons

Similar commands are grouped into consolidated flyout | 3

buttons on the toolbar and in the CommandManager. =
Example: Variations of the Rectangle Sketch tool are <
grouped together into a single button with a flyout <&
control. =

ﬁ@@v@vﬁ

Corner Rectangle
Center Rectangle
3 Point Corner Rectangle

3 Point Center Rectangle

Parallelogram

System Feedback

] 5.

System feedback is provided by a symbol NEES
attached to the cursor arrow indicating what O “
you are selecting or what the system is Face » Edge

-~ Dimension- Vertexd]|

expecting you to select. As the cursor floats
across the model, feedback comes in the form
of symbols riding next to the cursor arrow.

Mouse Buttons

The left, middle, and right mouse buttons have
specific uses in SolidWorks.

m Left — Selects objects such as geometry,

menu buttons, and objects in the FeatureManager design tree.

m Middle — Holding the middle mouse button as you drag, the mouse rotates
the view. Holding the Shift key down while you use the middle mouse button,
zooms the view. Using the Ctrl key scrolls or pans the view.

m  Right — Activates context-sensitive pop-up menus. The contents of the menu
differ depending on what object the cursor is over. These right-mouse button

menus give you shortcuts to frequently used commands.

Getting Help

SolidWorks has a comprehensive Home Help Page ’

El»’lﬁ'ﬁvﬁ'

function that is design to assist the new and
experience user. It provides information on What’s
New, SolidWorks Glossary, New Release notes, and
more.

Click Help, SolidWorks Help [ 2 | from the Menu

Bar menu to view the comprehensive SolidWorks —— {91 e soldion web el

(2| Solidwarks Help
%olidWUrks Tutorials
API Help Topics

Release Motes
What's MNew
Quick Tips

Moving From 20 ko 30

Home Help Page screen.

SolidWorks User Interface (Ul)
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SolidWorks Tutorials

The SolidWorks Tutorials provide step-by-step
lessons with sample files covering SolidWorks
terminology, concepts, functions, features, What’s
New and many Add-Ins. Work or view the 30
minute lesson tutorials to learn and strengthen your

skills.

Click Help, SolidWorks Tutorials from the Menu

Bar menu, or click the SolidWorks Resources
tab from the Task Pane and click Tutorials. View
the available tutorials. The tutorials are displayed by

category.

14

£? SolidWarks Tutorials

A = o) &

Show Back Home  Print

@_Bﬁqurks Tutorials

These tutorials present SolidWoarks functionality in
an example-based leaming farmat. Read the
Conventions information

Ifyou are new ta the SolidWorks software,
familiarize yourselfwith the tutarials in Getting
Started first. All other tutorials can be completed in
any arder.

Tuterials by Category

Getting Started Special Types of Models
P Productivity

Building Models AR Bmenis

\Working with 3 B

Models Design Analysis

All SolidWorks Tutorials (Set 1)

All SolidWorks Tutorials (Set 2)
What's New Tutorials

Tutorials by
Focusl/industry

CSWPICSWA Consumer Product
Preparation Design

ine Design Mold Design

B

%9 I0-8-
2 Salidworks Help

—_ -> | Solidwiorks Tutarials

SolidWorks Resources E=

Getting Started ~
D e Document
@' Open & Document

X Tutorisls 4—

B hat's New

'\i) General Information

‘A

E? SolidWorks Tutorials

A e o) &

Show Back Home  Print

Getting Started

Introduction to SolidWorks

[AutoCAD and SolidWorks

Lesson 1- Parts

Lesson 2 - Assemblies

Lesson 3 - Drawings

SolidWorks Tutorials



Let’s Build Something!

Note:

Note:

The first part that you will build is the Clamp for the
SeaBotix LBV 150. To begin building the part, you
need to open a new SolidWorks document. As you
learned earlier, SolidWorks uses three kinds of
documents: parts, assemblies, and drawings. Since
the Clamp is a part, you will open a new part
document.

The new part document will be created based on a
template. A template forms the foundation of a new
document. The template can include user-defined
parameters, annotations, or geometry.

Templates allow you to define your only specific
parameters, and then open new documents with those
customized settings already set. In this way, you
define parameters only once and the new documents
are created with the customized settings. This can
save you a lot of time.

You can also create multiple templates for each
document type. Today, you are going to use a
provided part template since you have not yet
customized any templates of your own.

Hands-on Test Drive

S (=d-NED >
[T

% Clamp (Default<<Default=_Display
-’t»_jl Sensors
[ iil Annotations
3= Material <not specified:>
% Front Plane
%> Top Plane
%> Right Plane
I.. Crigin
= @ Boss-Extrudel
1 Cut-Extrudel
] Filet1

@ CBORE For M6 SHCS1

@ Mirrorl

The Sensors tool located in the FeatureManager monitors selected properties
in a part or assembly and alerts you when they deviate from the specified limit.
There are four sensor types: Mass properties, Measurement, Interference

Detection, and Simulation data.

New in 2010 is the mouse gesture wheel. Right-
click and drag in the Graphics area to display the
wheel. Use the mouse gesture wheel as a shortcut
to execute a command, similar to a keyboard
shortcut. The user can customize the wheel for
sketching, part, assemblies, and drawings.

Let’s Build Something!
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Starting SolidWorks and Opening a New Part

1

Tip:

Note:

16

Start the SolidWorks application.
m  Click the Start menu from the Windows interface. —
m Click All Programs, SolidWorks 2010, SolidWorks 2010. r§ W

Solidworks

You can quickly start a SolidWorks session by double-clicking the
left mouse button on the desktop shortcut, if there is a shortcut
icon on the system desktop.

Open a new part.

New SolidWorks Document 7l
m Click New from the Tomplotes | Tutorid | Fardi-on Test v | _—
Menu Bar toolbar. The E= =
New SolidWorks D S
Document dialog box is
displayed.
m  Click the Part template
from the Hands-on Test
Drive tab.
m Click OK from the New e (== (=)
SolidWorks Document —
dialog bOX. A new PaI-t SpisolidWorks | Fle Edt Vew mset Tods window hep wl] B 2% = BRoNY M‘l R Flot
document window is . e e
displayed. I phenEaeese
e —

Templates are part, assembly,
and drawing documents that
include user-defined
parameters and are the basis
for a new document. The
Hands-on Test Drive tab was
created for this class.

[BDEEEEE

Edingport 2

Set Document Properties.
m Click Options , Document Properties tab

. =
2 | |-
= 4

E2
from the Menu Bar toolbar. The Document = = CESLZI:EE
Properties - Drafting Standard dialog box is e

displayed. ANSI is the default Overall drafting -
standard used in this book. Ty el S G

m  Select ANSI for Overall drafting standard from [ System Options [oocmerg propertes|
the drop-down menu. wE— .

Let’s Build Something!
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m Click the Units folder.
= Select MMGS,

(millimeter, gram, [Systom options | Gocument Prapetes |
SCCOnd) . Owerall drafting standard
; - . Annokations ‘ANEI "

m Click inside the e

Length Decimals s

GridfSnal

bOX. Unts y

m Select .12 decimal Wbl pepertos

places from the drop-
down menu for Basic
Units as illustrated.
4 Accept the default settings.
m  Click OK from the Document Properties - Units dialog box. Return to the
SolidWorks Graphics area.

-Sy;tem.Opt.\nns Document Properties ‘

Drafting Standard Unit system
[ Annotations OIMKS (meter, kilogram, second)
[#- Dimensions (0G5 (centimeter, gram, second)
Virtual Sharps i: MMGS (millimetsr, gram, second)
[ Tables 1P (inch, pound, second)
Detailing e ) Custom
iarid/Snap
Units ‘
Colors Type Unit |Decimals |Fractiuns |Mure
Material Properties Basic Units
Image Quality 2
Plane Display L jiie ...12 {—J
Dirmpert Dual Dimension Length inches 2 E
123
Size: Dimension Angls degrees 1234
-+ Location Dimension = = 12345
Chain Dimension L R 1123456 |
o Geometric Tolerance Length rilllimete 1234567 —
12345678 M|
Chamfer Controls Mass Fan
- Display Options
Per Unit Yolurne:
Mation Units ' ' ' |
Time ond A2
Force [
Fower
Energy

N\

* ok | [ cancel ][ Heb

Let’s Build Something! 17



Hands-on Test Drive

Begin Sketching

Note:

18

Solid models are built from features.

Initially, features are based on 2D ’
sketches. The sketch is the basis for a 3D 20 m
model. ‘

Create a 2D sketch that you will later

o HHE- N

make into a 3D solid. For the Clamp

part, create a 2D sketch and insert
dimensions as illustrated.

Sketches are flat or planar. You need a

plane on which to sketch. A SolidWorks
part contains three default sketch planes.
They represent the Front, Top, and Right

Y [ed-NED 3
&

% Partl {Defaulk<<Default>_Displa
ﬁl Sensors

[ il Annotations
3= Material <not specified:=
% Front Plane

Planes. For the Clamp, use the Front & Top Plane
Plane as the Sketch plane. <§ poe
While sketching, you can select from a
number of available sketch tools from
the Sketch toolbar such as a Line sketch
tool, Corner Rectangle Sketch tool,
Circle sketch tool, Arc Sketch tool etc.
Create a sketch by clicking where you
want the sketch to start. Move the cursor
to where you want it to end, then click again.
Eexi; Smoart S ) 2 . r; l A % CO@ert ﬁ-\; h.mm s Display Delete Y &
Ske'hch Dimension : E) N ?': : Enh-ues Emihas s ": ot SethEiling Re\a‘ths o Gt
Features | Sketch | Evaluate | DimXpert | Office Products | W B (&@- (F- 2-Q
The Consolidated Slot Sketch toolbar provides the ability
- . - N-@ -
to sketch a Straight Slot using two end points, a H-0-0-A
Centerpoint Straight Slot from the center point, a 3 Point ® Q{B - %
Arc Slot using three points along the arc, or a Centerpoint traight Siot

Arc Slot using the center point of the arc and the two end
points.

Centerpoint Straight Slat
@ | 3 Point Arc Slat
@ Centerpoint Arc Slat;

Begin Sketching
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Selecting the Sketch Plane

1

Note:

Select the Front Plane.
m Right-click Front Plane from the FeatureManager.

m  Click the Sketch tool from the Context toolbar as illustrated. The Front
Plane is displayed in the Graphics area in the Front view. You are in the
Sketch mode.

The default grid is displayed if Grid is active.

Grid
%isplay arid
ash
Automatic scaling
Major grid spacing: |_10_00_0mm :
Minar-lines per major: ![74 g
Snap points pet minot: !_1 f,T
@SnlidWorks i File Edit View Insert Tools Toobox Window Help & | D ¥ L';%' b E A== Tig M) - 2 - - K
e & N-@-p-in e o L\ Wirror Entities + B
Exit Smart Trim  Convert HH Display /Delete
Sketch | Dimension B-2-8- A Entities Entties Ofcct 223 Linear Sketch Pattern = Relations  Lopalr Rod
Entities .. Sketch Sketch
= - - N-*x . = g Movs -
Features | Sketch | Evaluate | DimXpert | Office Products | 8% Design Library &
Y EIAED » QAYHWE-T-60- 0 £-0O- R
4 o \“@ = ﬁ Design Library
% Partl (Default<<Default: Display, Ay e ? Toolbox
(2] sensors | ﬁ [E o 3D ContentCentral
B =] = Eﬂ SolidWoarks Content
\é} Right Section View c
L, origin Comment 3 \rﬁ
RCE Parent{Child... —
g Properties... L < | &
L J _
Go To.., \
Hide/Show Tree Items. ..
§ origin
b
L’}{
& S & “Front
(W21 P _Model [ Mofion Study 1 |
Creates a new sketch, or edits an existing sketch, Under Defined  Editing Sketchl @

Begin Sketching
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Indications that you are in Sketch Mode
The Sketch toolbar is active.

[ E Fod N-@-nJ-E a3 i} 3 L\ Mirror Entities + ) B2
Exit Smart Trim  Convert mam Display /Delete ) &
sketch | Dimension 0- S} S A Entites Entities Of(ct 223 Linear Sketch Pattern g Relations R:;‘?—JI; szﬂ

-0 ﬁ'* Entities ... Sket E
v - - - Yl v
Features | Sketch | Evaluate | DimXpert [ Office Products | 2 0 N MR (T - @R D-

The title bar of the window tells you that you are in a sketch.

|5keh:hlofPart1" -%vSolidWorksSearch V2 - = A ,tl

The status bar at the bottom of the window informs you that you are editing a

sketch. I-lDS.l?mm -2,73mm Omm  Under Defined  Editing Sketchi [7] |

The grid display is setup in

Options, Document Properties,
Grid/Snap. You can turn the Grid b
on or off.

PRI PR
.

When numerous SolidWorks

commands are active, a symbol or a set of symbols are displayed in
the upper right corner of the Graphics area. This area is called the
Confirmation Corner.

When you activate or open a sketch, the Confirmation Corner box
displays two symbols. The first symbol, is the sketch tool icon. The
second symbol, is a large red X. These two symbols supply a visual
reminder that you are in an active sketch.

20 Indications that you are in Sketch Mode
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Sketching the Rectangle

N-O@-nJ- -3
1 Sketch a rectangle. Oklex-& - A
m  Click the Corner Rectangle || tool from the K o Rertena® N
Consolidated drop-down Sketch toolbar. The & |5 roint cgmeriectande
Rectangle PropertyManager is displayed. The & | 3 Point Center Rectangle
Corner Rectangle tool is displayed on the o T
mouse icon.

Note: Similar commands are grouped into Consolidated
flyout buttons on the toolbar and in the CommandManager.

2 Start directly to the left of the origin.
m The Corner Rectangle-Horizontal

symbol provides sketch
feedback. This symbol informs
you when you are directly to the

left of the origin. Click a position <—L
directly to the left of the origin as ;}_ \
illustrated. X
origin
3 Complete the rectangile.
m  Move diagonally up and to the
right of the origin. &
m Click a position to complete the = E
rectangle as illustrated.
4 Zoom to fit. . "
m  Press the f key on the keyboard to L
return to the full Graphics area. fﬂ \ &
Note: When you sketch, click the mouse Fi r/s t Point orizjin

button, move the mouse pointer to the
next location, and click the mouse
button again.

Indications that you are in Sketch Mode 21
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Adding Geometric Relations

Note:

Note:

22

The rectangle is sketched on the
correct sketch plane, but it is not in the
correct location. Instead of placing the
rectangle at some point in space, relate
it to the origin.

When a sketch is active, a sketch
origin is displayed in red and
represents the (0,0,0) coordinate of the
sketch.

SolidWorks provides the ability to add
relations that link model elements
together in a meaningful way. Build
symmetry into the sketch. Apply a
Midpoint Relation between the origin
and the bottom horizontal line of the
sketch.

SolidWorks provides various Sketch
tools, (Center Rectangle, Centerpoint
Straight Slot, etc.) that automatically
inserts the needed geometric relations.

S

! Trim
D M~ @ T A Entities
|| Zorner Rectangle

[=] | Center Rectangle

Q 3 Point Corner Rectangle
® 3 Point Center Rectangle
L7 | Parallelogram

@@@ ok .
Straight Slat
Centerpoint Straight Slat
@ | 3 Point Arc Slat

@ Centerpoint Arc Slob

EE

(=33

< =

SBelected Entities

»

Linel
Point1@origin

Existing Relations

b3

Adding Geometric Relations

L |Midpointo

© Fuly Defined

Add Relations

3

[ A midpaint
| | Coincident

Options

b3

[ ]For construction
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Relate the Origin to the Bottom Horizontal Line

= ] 1" \\ = &
1 Select Entities. &R & O
m  Right-click Select in the Graphics area to deselect the P—
Corner Rectangle Sketch tool. Ak il
Skekch Entities
Line:
@ | circle
S} Centerpoint Arc

2 Add a Geometric relation.
m  Click the origin. The origin is

highlighted in the FeatureManager. ' =
m  Hold the Ctrl key down.
m  Click the bottom horizontal line. i m

The Properties PropertyManager is

displayed. Lo
m Release the Ctrl key. E

m Click Midpoint from the Add ..
Relations box. Midpoint0 is added to Selected Entities

the Existing Relations box. NERE |
& Properties 7 |
Note: SolidWorks provides the ability to either @ =
select available geometric relations from colocted Entities -
the Pop-up Context toolbar in the =
Graphics area or from the Properties P OTE

PropertyManager.

3 View the results.

Existing Relations

m  Click OK || from the Properties b fridporeo
PropertyManager. The bottom
horizontal line of the rectangle is

»

symmetric with the origin. If the @ ruly oefined
bottom horizontal line increases or Add Relations A
decreases in size, the line will £ midpoint
remain symmetric about the origin. [ 5 coincigent
Options A

|:| For construction

Adding Geometric Relations 23
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Defining the size

Note:

24

Now that you have the basic shape, we
need to define the size. You do this by
using dimensions. In SolidWorks,
dimensions are not just static numbers
that tell you the size of something.
Instead, dimensions are used to change
the size and shape of the model.

Dimension sketch entities and other

objects with the Smart Dimension
tool from the Sketch toolbar. The type of
dimension is determined by the items
which you select.

Example:

m Ifyouselect a line, the system creates
a linear dimension.

m Ifyou select a circle, the system
creates a diameter dimension.

m Ifyou select two parallel lines, the
system creates a linear dimension
between the two lines.

Some systems require the user to learn

different commands for each type of

dimension. Not so with SolidWorks. You
will dimension the height and width of the

rectangle using the Smart Dimension
tool from the Sketch toolbar.

The Smart Dimension [ €] tool provides
an icon feedback symbol.

Click the arrow control point to modify
the dimension arrow direction as
llustrated.

g

20 m

Dzi@sketchz L

o HHE- N

> |~ O -
Sketch |  Smart

Dimension D":\;}'&@'A
- I& @6 |~ %
Fealures | “etch Evaluate | DimXpert | Offic
- =y [

@. [ﬁﬂ%mart Dimension J
(T

i Creates a dimension For one or more
selected entities,
W Part1

. |

o EpE- W

F

Defining the size



Dimensioning the Sketch

1 Dimension the sketch.

Click the Smart Dimension tool
from the Sketch toolbar.

Click the bottom horizontal line.
Click a position below the horizontal
line. A dimension appears with the
Modify dialog box displaying the
current dimension value. Depending
on how you sketched the profile, your
value may be different from the one
shown in the illustration.

Enter 55mm in the Modify dialog box.

Hands-on Test Drive

Click the green checkmark button. This saves the value and closes the

Modify dialog box. The dimension forces the width of the rectangle to be

55mm.

Note: The Smart Dimension tool
automatically provides you with the
correct dimension units.

2 Zoom to fit.

Press the f key on the keyboard to
return to the full Graphics area.

3 Add a vertical dimension.

Click the left vertical line.

Click a position to the left of the
vertical line. The Modify dialog box is
displayed.

Enter 20mm in the Modify dialog box.
Click the green checkmark

button. The dimensioning of the profile
is complete. The profile is now fully

defined in size, shape, and position. The sketch geometry is displayed in
black. The color black indicates that the profile is fully defined.

4  Turn off the Smart Dimension tool.
m  Press the Esc key to deactivate the Smart Dimension | # | tool from the Sketch

toolbar.

Defining the size

20|
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Extruding a Solid

One way to make a solid feature is to extrude it.
An Extruded Boss/Base feature adds material to
the model.

Extruding builds the solid normal to the sketch
plane for some specified distance. An extruded
boss is a profile that has been projected for a
specified distance.

There are numerous options for extruding a
sketch such as draft angles, end conditions, and
depth. These options allow you to create smart,
manufacturable models. However, most of these
options are beyond the scope of this quick
introduction, so we will just keep it simple.

To Create an Extruded Feature:

26

1. Select a sketch plane.
2. Sketch a 2D profile.

3. Extrude the sketch perpendicular to the sketch plane.

Sketch the 2D profile Extrude the sketch

E|l © \-0
5.1201:11 Di;E:;EHD s
s - @-0e

Features,.| Sketch | Evalual

A EEED

Results

When you use a sketch profile from existing geometry to create an Extruded Boss/
Base feature, the extrusion becomes part of the model that it was extruded from.

They are now one part.

Extruding a Solid
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Creating an Extruded feature Tsenaworcs 51 [
Extrude the feature. B €—
m  Click the Features tab from the Exed Revolved B> i
0ss/base 0ss/base ’_canejl
CommandManager. The Features Possfoese BosPes et
toolbar is displayed. amad - A
m  Click the Extruded Boss/Base 7
tool from the Features toolbar. The
R \'ﬁ*; _-EZ‘EIDmm =§
Boss-Extrude PropertyManager is @ :"
di Splayed. - Diraft oubyward
Set the End Condition and Depth. T =
m Select Mid Plane for End Condition in — -

Note:

Tip:

Hands-on Test Drive

Direction 1.

m  Enter 32mm for Depth . You can
use the up and down arrow buttons next
to the Depth box to change the value by
10mms (default in system options) at a
time.

The default Extruded direction is towards
the front. The default End Condition is
Blind. The Mid Plane option is utilized to
incorporate symmetry into the design intent.

Accept the values and view the completed
feature.

m  Click OK| ¥ | from the Boss-Extrude

PropertyManager. The Boss-Extrudel
feature is created.

Instant3D provides the ability to click
and drag geometry and the dimension
manipulator points to resize or create
features directly from the Graphics
area. Use the on-screen ruler to
measure your modifications. This is
addressed later in the book.

Extruding a Solid 27
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Saving Your Work

Note:

Note:

28

The work that you perform in
SolidWorks is contained in
part, assembly, and drawing
files. You can save part,
assembly, and drawing files to
the hard drive of your system.
In general, you will have
folders on your system that
organize your files, usually by

File | Edit View Insert
|:] e,
tf\’ Cpen...
lli Close

E Make Drawing from Part
% Make Assembly From Part

2@ | Publish eDrawings File

H Save

Save As...

@ Save Al

0-2-d@lz-9-K]-8

@ L] Ve
H
Fillet Liry Save As...
Edi @ Save Al

t - = i i 5
B 2@ | Publish eCrawings File

project.

This book is written with the assumption that your files are in and saved to the
SolidWorks Test Drive folder.

You can save your files as often as you wish. However, there are really only two
situations that require you to save your work:

m  After you have done something you want to keep.
m Before you try something that you are not sure will work.

Saving protects work that you have already done. If you try a technique and
accidently get results that you didn’t anticipate, you can return to your saved file.

Until a file is converted
to the current version
of SolidWorks and
saved, a warning icon
is displayed on the
Save tool as illustrated.

|. File | Edit View Insert Tools| | [ - ¥ - A | - |- B & -~
CFShen.. @ M Ndire @ we %
.Q’ pen... Fillet Linear Referency
| Close Pattf glder version file
= ut - |, This file will be converted when saved.

E Make Drawing from Part
% Make Assembly From Part

28 | Publish eCrawings File

@ Save

Save As...

@ Save Al

Saving Your Work



Saving the Clamp Part

1

Note:

Save the Clamp.
Click File, Save or click Save from the

Menu Bar toolbar.

Specify the Save in: folder, SolidWorks Test

Drive.

Select Part for Save as type.
Enter Clamp for File name.

Hands-on Test Drive

| vﬁvlﬁ%ﬁgv“@v[% -8
s ave
Fillet  Liry Save As...
e @ Save Al
it -

2@ | Publish eDrawings File

Click Save. The extension *.sldprt is added automatically to the part name.

The Clamp FeatureManager is displayed. Sketchl1 is fully defined!

Save As
5 Save in: | I Solidworks Test Drive i@ T e -
My Fracent ICZEPhobotiew ®Bent Barl \ %E!ﬂd Cap
Documents %BSIDS Backup Ring %Flnger
. |2 Simulationpress %BSIDS Qring Gearbox
r|_' %3 Finger Jaw %BSI 15 Qring %Jaw busl
%3 Jaw Mounting Top Plate %Clamp-Base %Key
Desktop %3 Jaw Push_Pull Bracket %Coupling 2 %Lead Scr
Ty 22mm Matar B Dawel Pina7s ®ymz.5 5
_"_/ %Bent Bar %End Cap2 %MS Sk
My Documents 5] | \ ¥
File name: |Elamp ‘— v| PSave ] ']
f
* Save as type: |Part [*.prt;" gldprt] —>v| [ Cancel ]
Favorites
Description: | |
./ [ Save as cony
.
by Metwork,
Flaces
® (e[ @ 2
7 -
Rs Clamp {Default< F
[+ [il Annokations
- 8= Material <not specified>
%> Front Plane
%y Top Plane
% Right Plane
2 I.. Crigin
fk@ Boss-Extrudel
& Sketchi

Saving Your Work
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Creating the Cut Profile

You have the basic shape of the Clamp. The
next step is to make the hole that will be used
to attach the Clamp to the MiniGrab assembly.

The hole is an Extruded Cut feature. Earlier

you extruded a profile to make the shape of

the Clamp. To create an Extruded Cut feature,

you need a profile. The profile is extruded into Cut Profile

an existing solid to remove material.

Rather than sketch on a reference plane, you

will sketch directly on a planar face of the

model. In general, most sketches are created on planar faces of existing geometry.
In this way, you can build on what you have done without having to create the
same geometry over again.

To create the Extruded Cut feature, you need to create a profile to extrude. Once
again, you will do this by sketching.

The Status of a Sketch

You may notice that some of the sketch lines are black and some are blue.
SolidWorks uses these colors to indicate which lines are fully defined and which
lines are underdefined. While SolidWorks has no problems using underdefined
sketches, for our purposes today, we will use fully dimensioned and fully defined
sketches.

Neatness Counts

As is true in any CAD system, neatness counts. Your sketch lines should connect
neatly, end-to-end, with no openings or gaps.

Good No Good \ No Good

30 Creating the Cut Profile



Sketching the Circle

1 Select the face and open a sketch.

Tip:

Right-click the front face of the Clamp.
The front face is the Sketch plane and is
highlighted in the Graphics area.

Click the Sketch tool from the
Context toolbar. The Sketch toolbar is
displayed.

2 Sketch a circle.

Click the Circle tool from the
Consolidated Sketch toolbar. The Circle
PropertyManager is displayed.

Click the origin.

Click a position to the right of the origin
as illustrated.

3 Dimension the circle.

Click the Smart Dimension tool
from the Sketch toolbar.

Click the circumference of the circle.
Click a position diagonally to the lower
right of the origin.

Enter 25mm for the diameter of the
circle.

4 Accept the value.

Click the green checkmark button
from the Modify dialog box.

Hands-on Test Drive

TR
REe QS @-

Face

Circle
(& | Perimeter Circle

origin
—>

ol

m Click OK from the Dimension PropertyManager.
5 Zoom to fit.
Press the f key on the keyboard to return to the full Graphics area.

Press the z key to Zoom out.

Creating the Cut Profile
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Making the Cut

The next step is to make a hole in
the Clamp. You will do this by
sketching and extruding a circle as
a cut that removes material, rather
than as a Boss/Base feature, that
adds material. Extruding a cut is
very similar to extruding a Boss/
Base feature except that you are
projecting the sketch profile into
the existing model. To create the
cut, apply the Extruded Cut tool
and specify the Through All End
Condition option in Direction 1.

Draft Angle

An Extruded Cut feature that has
no draft angle is one in which the
sides of the cut are parallel. A
draft angle projects the cut along
an increasing angle so that one end
of the cut is wider than the other.

No Draft

|3 ButExtrude

¥ %K &

[0 CutExtrude

R &

From 3

From 3

Sketch Plane w

Sketch Plane v

Direction 1 A

Direction 1 A

3] -

g I

[JFlip side to cuk

=

‘L

[JFlip side to cut

[l (] S—
Diraft oubward mtward
|D Direction 2 ¥ |D Direction 2 ¥ |
Thin Feature ¥ Thin Feature ¥
I0 IO |

«

| Selected Contours

| Selected Contours ¥ |

Draft

Making the Cut



Creating an Extruded Cut
Feature

1 Create an Extruded Cut

feature.

m Click the Features tab
from the
CommandManager.

Click the Extruded Cut

tool from the
Features toolbar. The
Cut-Extrude
PropertyManager is
displayed.
2 Set the End Condition for
Direction 1.
]

towards the back.

3 Accept the default values and view the results.

m Click OK from the Cut-Extrude
PropertyManager. The Cut-Extrudel feature is
displayed in the FeatureManager.

Note: The display of geometry on
your system may appear
somewhat different from the
illustrations. The lines may
appear rougher. This is called

tesselation.

Tesselation or line display is
related to the performance of
the computer. Higher quality
graphics or higher system
settings will improve model
appearance.

Making the Cut

Hands-on Test Drive

s
Extruded Revolved
Boss/Base Boss/Base

Extruded
Cut

From

Fealurem Sketch | Evaluate | Dimxpert | Office Pro| [Fr—

Direction 1

(2| e

1

[ Flip side ko cut

@

(O] Direction 2

«

(O] Thin Feature

«

} Selected Contours

«

Select Through All for the End Condition in
Direction 1. The direction arrow points

Shaded and draft quality HLR/HLY resolution
Lo

High {slower)

-
| |
W

Deviation: | 0,04168302mm

[ optimize edge length (higher quality, but slower)

Save kessellation with part document

‘wireframe and high quality HLR/HLY resolution

J

Lo

Go To Performance

High {slower)
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Inserting a Fillet Feature

The Fillet feature rounds sharp edges o )
and faces. Utilize the Fillet feature to

d th h rt' 1 d fth | nual | Filetxpert | | Marual | Filetipert |
round the sharp vertical edges of the - "

P s A [res
Clamp (@) Constant radius

() ariable radius | 1tems To Fillet i

The Boss-Extrudel and the Cut- O Face flet @
Extrudel feature requires a sketch plane O Ful round flet
and a sketch. The Fillet feature requires  |iems 1o filer ¥

an edge or face with a specified radius.

| setback Parameters ¥

In general, it is best to follow these few  [Fietaptions dql >
rules when inserting a fillet:

~

1000mm v

-

1. Add larger fillets before smaller
ones. When several fillets converge
at a vertex, create the larger fillets
first.

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

3. Save cosmetic fillets for last. Try to add cosmetic fillets after most other
geometry is in place. If you add them earlier, it will take longer to rebuild the
part.

&«

Options

Fillet / FilletXpert PropertyManager

The FilletXpert PropertyManager is displayed when you click the FilletXpert tab
in the Fillet PropertyManager. The FilletXpert manages, organizes, and reorders
constant radius fillets for you so you can concentrate on your design intent. Use
the Add tab to create new constant radius fillets. Use the Change tab to modify
existing fillets. Use the Corner tab to create and manage fillet corner features
where exactly three filleted edges meet at a single vertex. The PropertyManager
remembers your last used state. Two PropertyManager tabs are available:

1. Manual. Use this tab to maintain control at the feature level.

2. FilletXpert. Use this tab when you want the SolidWorks software to manage
the structure of the underlying features for a constant radius fillet. The
FilletXpert tab automatically invokes the FeatureXpert and will reorder fillets
when required.
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Inserting a Fillet Feature with the Manual Tab

Option

1 Select four edges.

Click the Hidden Lines Visible [3] tool
from the Heads-up View toolbar.

Click the vertical edge of the Clamp
part as illustrated. Note the mouse icon
feedback symbol for an edge.

Vertical edge

Hands-on Test Drive

Hold the Ctrl key down. Swept Cut
Click the other three vertical edges. e
The four vertical edges are highlighted, i

@ ggg @ Rib ||'-iﬂ Wrap
F"HKFI‘-;Errn @ Draft e Dome
~ - @ Shell @ Mirror

displayed in blue.
Release the Ctrl key.

Click the Fillet tool from the Features toolbar.

The Fillet PropertyManager is displayed. The I %

selected entities are displayed in the Items To
Fillet box.

Click the Manual tab from the Fillet
PropertyManager.

2 Set the fillet radius.

Enter 12mm for Radius. Constant radius is
selected by default.

3 Accept the values and view

the results.

Click OK | ¢ | from the Fillet
PropertyManager. The
Fillet1 feature is displayed in
the FeatureManager design
tree. View the results in the
Graphics area.

Inserting a Fillet Feature

[ gpena | Filetipert |
TFillet Type A

(®) Constant radius
() variable radius
() Face filet

(_JFUl round filet

| Items To Fillet. A

A '12.00mrnv\ |
] ;Edge<1> |
[Edge«2= |
[Edge<3= |
KEEY »
(T

K. §Clamp (Default<<Default> Displa
.ﬁl Sensars
1+ ll Annotations
8= Material <not specified:
% Front Plane
%> Top Plane
% Right Plane
I.. Origin
(£ @ Boss-Extrudel
[+ Cut-Extrudel

] Filet1
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Using the Hole Wizard Feature

When you create a hole using the Hole Wizard, the
type and size of the hole, based on the description,
appears in the Hole Wizard FeatureManager. You
can create holes on a plane with the Hole Wizard
as well as holes on planar and non-planar faces.
Holes on a plane allow you to create holes at an
angle to the feature.

Functionality includes tabs for the following hole
types:

m  Counterbore
m Countersink -—
m Hole

@ Lij B SweptCut
u Tap Extruded  Hole  Revolved m Lofted Cut
| Plpe Tap Out lear\ cut ) Boundary Cut
m Legacy )

Preview with the Preview with the Preview with the Hole tab

Counterbore tab Countersink tab

0

H—H
ET Legacy

Hole
Holes created
prior to the
Preview with the Tap tab  Preview with the Pipe Tap  SolidWWorks 2000
tah release

Note: New in SolidWorks 2010 is the Australian Standard option in

Standard:

the Hole Wizard. [as v
Ansi Inch A
Ansi Metric
BSI
DM
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Inserting the Hole Wizard Feature

1

Insert the Hole Wizard feature.

m  Click the Shaded With Edges [@] tool
from the Heads-up View toolbar. i

m  Click the upper left top face of the Clamp
part as illustrated. Boss-Extrudel is
highlighted in the FeatureManager.

Set hole specification.

m  Click the Hole Wizard tool from the Features
toolbar. The Hole Specification PropertyManager is
displayed. The Type tab is selected by default.
Click the Counterbore button.

Select Ansi Metric for Standard.

Select Socket Head Cap Screw for Type.

Select M6 for Size.

Select Through All for End Condition.

Add a horizontal relation.

m Click the Positions tab. The Hole Position

PropertyManager is displayed. The Point Sketch
tool is active.

m  Right-click Select in the Graphics area to deselect the
Point Sketch tool.

m  Click the Top view tool from the Heads-up View
toolbar.
m  Press the f key to fit the model to the Graphics area.

Hands-on Test Drive

o R

- 7
| Favarite

&«

Hole Type A

Standard:

Ansi Metric 4_ v

Type:

Socket Head Cap Screw’r
4

Hole Speciﬁcatiuns' A

Size::

i

Mg v

Fit:

Mormal ~

[ show cuskom sizing

End Condition 3

(2] [trrougn A\I/v'

m  Click the blue centerpoint of the Counterbore hole. The location of your blue
centerpoint may vary per the illustration. The location is based on your initial

left top face selection.

m  Hold the Ctrl key down.

m Click the origin. The Properties
PropertyManager is displayed.

m  Release the Ctrl key.

m  Right-click Make Horizontal from the
Context toolbar in the Graphics area.

m  Click OK| ¥ | from the Properties
PropertyManager. The Hole Position
PropertyManager is displayed.

Using the Hole Wizard Feature

origin

1<
e o

Zoom/PanfRotate
Recent Commands

Skehch Entities

More Dimensions

Relations
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Add a dimension.

m  Click the Smart Dimension tool from

the Sketch toolbar.

m  Click the centerpoint of the Counterbore

hole.
m  Click the origin.

m  Click a position above the profile.
m Enter 18mm in the Modify dialog box.

m  Click the green checkmark | ¥ | button from

the Modify dialog box.

m Click OK from the Dimension

PropertyManager.

m  Click OK| ¥ | from the Hole Position
PropertyManager. CBORE for M6 SHCSI1 is

displayed in the FeatureManager.

Display an Isometric

view
m Click the Isometric
view E tool from

the Heads-up View
toolbar. View the
results.

SERS >

“ Clamp (Default < <Default> Displa
[] sensors
- Annotations
§E Material <not specified:=
\<§\ Front Plane
% Top Plane
@ Right Plane
I_, Crrigin
Er-@ Boss-Extrudel
L sketcht
= Cut-Extrudel
K sketchz
) Fillet1
= [ CBORE for M8 SHCS1
[ sketcha
[ sketch

RasAgd v R O
e UK

Isometric
Rotates and zooms the model ko the
isometric wiew orientation,

I=N=!
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Using the Mirror Feature

The Mirror feature creates a
copy of a feature, or multiple
features mirrored about a face or
a plane. You can select the
feature or you can select the
faces that comprise the feature.

« R

Mirror Face,/Plane

| Features to Mirror

&«

&«

| Faces to Mirror

Bodies to Mirror.

Note: If you modify the original w5
feature, the mirrored copy is
updated to reflect your changes.

*»

Options
Merge solids

=

[Cknit surfaces

Propagate visual
properties

O Full preview

() Partial preview

& % dire (& wap £°4 Y S

Fillet  Linear Reference Curves |
oot W Draft @ pome | il | tnstantan

- - Eshell @Mr{orJ = -
R@- 36 @ R-[9°

Mirror
Mirrors features, Faces, and bodies about
aface or a plane.

Using the Mirror Feature 39



Hands-on Test Drive

Inserting the Mirror Feature
1 Mirror the counterbore hole.

m  Click the Mirror tool from the Features
toolbar. The Mirror PropertyManager is
displayed.

m  Expand Clamp from the flyout
FeatureManager in the Graphics

Y[ [=NED

;'?"% Clamp (Default<<Defaults_,
@l Sensars

area. L%—' #-[A] Annatations
m Click Right Plane from the v % 3= material <not specfied>
1 =4 Front Plane
flyout FeatureManager. Right Mirvor Face /Plane all % rop Plane

Plane is displayed in the Mirror (2

Face/Plane box.

I L

'I—» Crigin
Features to Mirror A i@ Boss-Extrudel
=HE cut-Extrudet
@ Filltt

- B CRORE for M5 SHCSL

Note: CBORE for M6 SHCSI is selected
and is displayed in the Features to
Mirror box.

2 Accept the values and view the
results.

m Click OK from the Mirror PropertyManager.
Mirror1 is displayed in the FeatureManager design
tree and in the Graphics area.

3 Save the Clamp.

S IS »
m Click Save from the Menu Bar toolbar. T [adl-YEY

View the FeatureManager. | ¥ iemp (Default <<Default= Displs
(@] sensars

@ Annotations
§E Material <not specified=
%> Front Plane

\<§\ Top Plane

\<§\ Right Plane

L, Origin

@ Boss-Extrudel

13 @ Cub-Extrudel

A Fillet1

- [@" CBORE For M5 SHCS1

i @ IMirrorl
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Modifying Dimensions
You can apply dimension values to selected
configurations as follows:

m In a part, you can control the dimensions
in sketches and in the feature definitions.

m In an assembly, you can control
dimensions that belong to assembly
features. This includes mates, assemblies,
features, cuts and holes, and component
patterns.

You can change a dimension in a sketch, part,
assembly, or drawing in the Modify dialog
box.

Note: Instant3D is enabled in this book. To toggle

WY
Instant3D mode, click the Instant3D | 2| tool from the skt chii

Geometry
Features toolbar. - -

2

Sl
Instant3D

Modifying Dimensions 41
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Modifying Dimensions

1

Note:

Tip:

42

View the Boss-Extrude1
dimensions.
m Click Boss-Extrude1

from the FeatureManager.

m Click the 32mm

dimension in the Graphics

arca.

For improved visibility, click

Ly Origin

&
- [@) cu
) Fillet1

# [B* CBORE For M6 SHCS

- @ IMirrorl

trudel

and drag dimensions off of the model.

Modify the width dimension of the Boss-

Extrude1 feature.

m  Enter 40mm. View the updated model in

the Graphics area.

Return to the original dimension.

m  Click the Undo El tool from the Menu

Bar toolbar to return to the original

dimension.

m  Click Boss-Extrude1 from the
FeatureManager to view the original

dimensions.

Save the Clamp to the SolidWorks Test

Drive folder.

m Click inside the Graphics area.
m Click Save from the Menu Bar

toolbar.

Click a feature in the Graphics area or in the
FeatureManager to display the dimensions.

Dl@Eoss-Extrudel

Lj”l

& -

(11
88

et Linear
Pattern

@ Rib Wrap

% Oraft Reference Cur
Undo {Alt+Ctel+2)

m Shell | Reverses the last action,

7

’>
i

Modifying Dimensions
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Instant3D

Instant3D provides the ability to quickly
create and modify the model geometry,
(either a sketch or feature) using drag handles
and the Instant3D on-screen ruler.

Select a feature from the Graphics area or
from the FeatureManager. The drag handles
are displayed. Drag geometry and dimension
manipulators to resize.

Use the on-screen ruler and click a dimension
to precisely measure model modifications.

Note: Instant3D is enabled by default. To toggle

Instant3D mode, click the Instant3D | 2| tool
from the Features toolbar.

Note: Ifyou create a sketch on an existing feature’s
face, you can create either a Extruded Boss/
Base or Extruded Cut feature depending on
the direction pull of the illustrated arrow.
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Utilizing Instant3D

1

Note:

44

Display the on-screen ruler and the

manipulator points.

m Click Boss-Extrude1 from the
FeatureManager. View the
manipulators points.

Zoom out on the model.

m  Press the z key from the keyboard to
zoom out on the model.

Modify the Boss-Extrude1 feature.

m Click and drag the illustrated
manipulator point of the 32
dimension to the front. View the on-
screen ruler. The on-screen ruler
displays the model feature
dimension.

m Click a dimension on the on-screen
ruler. View the results in the
Graphics area.

Your dimension may vary from the
illustration. Do not worry. You will not
save this part.

Instant3D



4 Create an Extruded Cut feature.

Click the top face of the Clamp as
illustrated between the two holes.
Click the Sketch tab from the
CommandManager.

Click the Circle tool from the Sketch
toolbar. The Circle PropertyManager is
displayed.

Click the point on the top face.

Click a position to the right of the point
as illustrated.

Click the Exit Sketch tool from the
Sketch toolbar.

Click the circumference of the sketch as
illustrated. An direction arrow is
displayed in the upward direction.

Click an drag the arrow downward. The
on-screen ruler is displayed.

Click a dimension on the on-screen ruler.

You just created an Extruded Cut feature
with the Instant3D tool.

Rotate the model with the middle button
to view the Extruded Cut feature.

Note: Dimensions may vary for the illustration.

5 Close the model.

Click File, Close from the Menu Bar
menu.

6 Do not save the model.

Instant3D

Click No to save changes to Clamp? The
Clamp part is used later in this book.

Hands-on Test Drive

Exit Smart
A Dimension | m

Featl'es[‘etchlmlnlnmel

SolidWorks

? ) Sawe changes to Clamp, SLOPRT?

es Mo I Cancel
¢
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Every license of SolidWorks 2010, contains a
copy of SolidWorks Sustainability Xpress. This is
great news, because it is a tool that gives
designers insight into the environmental impact
of their designs.

The environmental impact is calculated in four
key areas: Carbon Footprint, Energy
Consumption, Air Acidification and Water
Eutrophication.

Material and Manufacturing Process region and
Transportation and Usage region are used as
input variables.

Two SolidWorks Sustainability products are
available:

m  SolidWorks SustainabilityXpress. Handles
part documents and is included in the core
software.

m  SolidWorks Sustainability. Handles parts
and assemblies, available as a separate
product. Other functionality includes
configuration support, expanded reporting,
and expanded environmental impact options.

SolidWorks Sustainability provides real-time
feedback on key impact factors in the
Environmental Impact Dashboard, which
updates dynamically with any changes. You can
generate customize reports to share the results.

*

BRI REETE]

SustainabilityXpress 59
7%
F A
Material il
Class
gSteeI |
Mame
EStainIess Steel (Ferritic) v |
‘Weight: 177.65g
[ Find Similar ][E Set Material
Manufacturing A
Process
| v/ |

Region :  Asia

b3

| Transportation and Use

Use Region :  Morth America

A r N
L. =

- pi

A
Environmental Impact

M taterial O Transportation and Lse
[ Manufacturing CIEnd CF Life
Carbon Energy
224 2717
Current  |— | Current  j—
Previous San Previous ey
Air Water
Q85E3 S61EZ
Current Current
Previous it Previous e

e e ElEE NG
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Applying SolidWorks Sustainability

1
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Features | Sketch | Evalluate | DimxXpert | Office Products

143 |

Apply SolidWorks Sustainability. e
Identify the Environment impact of a

part.
m  Open the Clamp part.

m Click Tools, SustainabilityXpress

El from the Main menu.

View the Sustainability
Palette located in the Task

Pane area. View your options

and categories.

Select Material Class.

m Select Steel from the
drop-down menu.

Select Material Name.

m  Seclect Stainless Steel
(ferritic) from the drop-
down menu.

Select Manufacturing

Process.

m  Seclect Milled from the
drop-down menu.

Select the Manufacturing

Process Region.

m  Accept the default
setting: Asia.

Select the Part

Transportation and Usage

Region.

m  Accept the default

setting: North America.

Applying Sustainability

|. Tools | Window  Help el | |_]

Solidwiorks Explorer, ..

SustainabilityXpress &
T X
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Material M —
Class
Steel _’v
Mame
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‘Weight: 177.65g
[ Find Similar ][E Set Material ]
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/.f
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| ]

Region :  Asia

Transportation and Use #

Use Region :  Morth America
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ﬁ Simulationxpress. ..
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7 Set the Baseline.

Click the Set Baseline
tool from the bottom of the
Environmental Impact
screen. The Environmental
Impact of this part is
displayed. The
Environmental Impact is
calculated in four key areas:
Carbon Footprint, Energy
Consumption, Air
Acidification and Water
Eutrophication.

Click inside the Carbon
box to display a Baseline
bar chart of the Carbon
Footprint.

Click the right arrow
to move to the next

(Energy Consumption)
impact screen to display a
Baseline bar chart.

Click the right arrow
to move to the next (Air
Acidification) impact
screen to display a
Baseline bar chart.

Click the right arrow
to move to the next (Water
Eutrophication) impact
screen to display a
Baseline bar chart.

Environmental Impact

M taterial O Transportation and Lse
[ Manufacturing CIEnd CF Life
Carbon Energy
Current Current
Baseline - Baseline o
Air Water

e

Current CLITET |
Baseline e Baseline 437E3
@O FlEEELE
Editing Part [Z]  [set Baseline]
Carbon Footprint Energy Consumption
Esetter W worse [ Better W worse
M Easeline Units : kg COZ e M Gaseline Units : M1
Material Procurement Material Procurement
054 928
084 928
Product Manufacturing Product Manufacturing
014 143
014 143
Product Use Product Use
094 13.41
044 13.41
End Of Life End Of Life
. 003 ‘ 0.04 ‘
003 0.04
pa
o & gEaEGllee FETaAE®
Air Acidification Water Eutrophication
Eetter W worss [ Better W wiorse
M Easeine Units : kg 502 e M Eiascline Units : kg PO4 &
Material Procurement Material Procurement
3.09E-3 3E7E-3
309E-3 367E-3
Product Manufacturing Product Manufacturing
18563 7 B0E-5
1 8B5E-3 7 .B0E-5
Product Use Product Use
383E-3 B.1BE-4
3.83E-3 6.16E-4
End Of Life End Of Life
3.88E-5 6.09E-6
388E-3 6.09E-5
@ e EEIREEEC ElEENRR
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8 Return to the Baseline Screen.

m  Click the right arrow [ © [ to move back to the
original impact screen. In the next section,
compare the baseline design to a different
design so you can determine if you can make
a meaningful design change. Let’s compare
the present material (Stainless Steel (ferritic))
to Nylon 6/10.

9 Select a new Material Class.

m  Seclect Plastics from the drop-down menu.
10 Select a new Material Name.

m  Select Nylon 6/10 from the drop-down menu.
11 Select a new Manufacturing Process.

m Select Injection Molded from the drop-down

menu.

12 Select the Manufacturing Process Region.
m  Accept the default setting: Asia, same as the
baseline study.
13 Select the Part Transportation and Usage

Region.

m  Accept the default setting: North America,
same as the baseline study.

Applying Sustainability
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Environmental Impact
M Materisl 3 Transportation an...
_D Manufacturing __D End CF Life
| Carbon | Energy
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ee [EE==@
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A
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14 View the results.

50

Changing the material from Stainless
Steel (ferritic) to Nylon 6/10 and the |
manufacturing process from milled
to injection molded had a positive
environmental impact in all
categories, but a further material
change may provide a better result.

Click inside the Carbon
box to display the
difference between the
baseline and new material.

Click the right arrow
to move to the next (Energy
Consumption) impact
screen to display the
difference between the
baseline and new material.

Click the right arrow
to move to the next (Air
Acidification) impact
screen to display the
difference between the
baseline and new material.

Click the right arrow
to move to the next (Water
Eutrophication) impact
screen to display the
difference between the
baseline and new material.

Environmental Impact
M taterial ] Transportation an. ..
[_:l Manufacturing D End OfF Life
Carbon Energy
" “"
Current P_ Current __
Baseline Baseline 22
Air Water
1.88E 260E4
Current Current g
3 e,
Baseline o ES Baseline 4.3? =1
e EEERG
Carbon Footprint Energy Consumption
Epetter W worse M eetter W vorse
M Easeline Units : kg COZ & M Bassline Units ; M3
Material Procurement Material Procurement
0.3 465
0.84 928
Product Manufacturing Product Manufacturing
0.03 0.26
014 1.43
Product Use Product Use
017 24
084 13.41
End Of Life End Of Life
0.0z om
0.03 0.04
@ @‘( EEEEG| e EE®ESB
Air Acidification Water Eutrophication
[ Better W orse B Better Worse
M Easeline Units : kg S0Z e M Easeline Units ; kg PO4 &
Material Procurement Material Procurement
B.45E-4 12264
3.09E-3 367E-3
Product Manufacturing Product Manufacturing
339E-4 1.40E-5
1.88E-3 7 BOE-5
Product Use Product Use
B.85E-4 1.11E-4
383E-3 6.16E-4
End Of Life End Of Life
1.08E-5 220E-5
38BE-5 B.09E-6
e HEE=EG|lee EEEEG
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15 Return to the Baseline Screen.

m  Click the right arrow [ & | to move back
to the original impact screen. In the
next section, find a similar material to
Nylon 6/10 to see if you can lower the
Environmental Impact of the part.

16 Find a similar material and compare the

Environmental Impact to Nylon 6/10.

m  Click the Find Similar button as illustrated. The
Find Similar Material dialog box is displayed.
View your options.

m  Click the Value (-any-) drop-down arrow.

m Select Plastics. At this time, you can perform a
general search or customize your search on
physical properties of the material.

Find Similar Material

Mylon /10 Flastics 3e-005

Property

Material Class
Thermal Expans. ..
Specific Heat -any _T|

Iron
Density -any T (| Aluminium Alloys
Elastic Modulus [-any _= | [|Copper Allﬁvs
Shear Modulus “amy - ||| Titanium Allays

Zinc Alloys
Thermal Condu... |-any _7|{lother alloys
Poissons Ratio -any 7 |||Plastics 4—

Tensile Strength {-any _x | Other Metals

Other Mon-metals

Hands-on Test Drive

Environmental Impact

¢ ¢

W r1aterial O Transpartation an. ..
O Manufacturing DEnd of Life
Carbon Energy

Current _£ Current __

Baseling 1gg | Basslne e
Air Water
18863 2.69E4
Current Current |
G !
Baseline i Baseling T

e g &= =9)

SustainabilityXpress 9
%
Material &
Class
|Plastics v |
Mame
|Ny|on &/10 “ |
Weight: 31.699
Fi:E similar || 3= Set Material

IMaterials Material Class Thermal Expan. .. Specific Heat Density Elastic Modulus
1500 1400 §.3e+009

DI Steel {Stainles B
DIM Steel {Structur| 2.60E-4
DI Steel (Toolmal

original original origin
= 0.52 = 7.33 =

‘field Strength Ay Tl Generic Glass Fiber
Carbon Fibers
Silicons
< i Rubber | »
—— = Wioods —
Environmental Impact DIN Aluminum Al
Carbon Energy gm ICUDDEV Allorys pager Manufacturing Process
ron
DIM Steel (alloved)ie |Injecti0n Malded v |
DIM Steel {Cold W
DIN Steel (Free Cull
DI Steel {Hob Wo
Selected Selected seiectdDIN Steel (Nitridingl o

ficcept Eclk
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Note:

View the available database

for materials and material
properties.

Click the Find Similar
button as illustrated.
SolidWorks provides a
full list of comparable
materials that you can
further refine.

Property
Material Class

Specific Heat
Density

Elastic Modulus
Shear Modulus

Paissons Ratio
Tensile Strength
‘field Strength

Thermal Expans. ..

Thermal Condu. ..

Com,.,  Walue

= Plastics R |

-any _* || 3e-005

-any _x || 1500

-any _x || 1400

-any _* || §.3e+009

-any _* || 3.2e+009

-any _* || 0.53

-any _* || 0.28

-any |

1.42559e+008

-any = |

1.39043e+008

Units

K
kg
kajm~3
Mim~2
Mim~2
Wim...

Hfme2
Hfme2

17 Select a Similar Material from the provided list to compare to Nylon 6/10.
Check the ABS PC material box.

Check the Nylon 101 material box.
Check the PE High Density material box.

52

 Find Similar Material

IE| Materials

Material Class Thermal Expan, .. Specific Heat Density Elastic Modulus

Mylon &/10 Flastics 3e-005 1500 1400 §.3e+009
I:‘ ABS Flastics 1356 1020 Ze+009 A&
ABS PC Flastics 1900 1070 Z.41e+00
[ acrylic (Mediom-highi,..  Plaskics 5.2e-005 1500 1200 2.4e+00
O ca Plastics 1900 1310 241400
I:‘ Delvin 2700 MCO10, L., Plastics 141 2.9e+00
[ Epay, Unfilled Flastics 1100 2.415e+0
[ erom Plastics 200
[ melamine resin Flastics 1470 7.59e+00
[ mer Plastics 1150

— [ Hylon 101 Plastics 12-006 1500 1150 1e+009

[ Mylonsf10 Plastics Fe-005 1500 1400 &.3e-+00
|:| PA Type & Flastics 1601 1120 2.62e+00
[ BT General Purpose Plastics 1421 1300 1.93e+00
[ P High Wiscosity Flastics 1535 1190 2.32e+00
% PE High Density Flastics 1796 952 1.07e+00 «
S A ! il
Environmental Impact

Carbon Energy Air Water Manufacturing Process

i . i /!: /"' |Injecti0n Molded b
Selected, Selected, Selected, Selected,
original I e original I — original I1.EEE—3 original I2_69E—~4 Accept [ Edit ” Cancel ” Help ]
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m Click inside the top left box (Show Selected Only) as illustrated. The selected

materials are displayed.

& Find Similar Material

@l Materials Material Class Thermal Expan... Specific Heat: Density Elastic Modulus|
Mylon /10 Flastics Je-005 1500 1400 8.3e+009
ABS PC 1900 1o Z.41e+009
Fylon 101 1e-006 1500 1150 le+003
PE High Density 1796 952 1.07e-+009
£l | |
Environmental Impact
Carbon Energy Air Water Manufacturing Process
i' i i i |Inje:tiun Molded -
Selectea Selecteg Selectea Selectea
onginal F=—"=onigina1 f S orlginal Pmronginal PR Edit T Help

18 View the Environment Impact for the alternative materials.
m  Click the ABS PC material row as illustrated. View the results in the box. The

ABS PC material is lower in Carbon Footprint, Energy Consumption, and
Water Eutrophication, but higher in Air Acidification.

i Find Similar Material

Material Class Thermal Expan... Specific Heat

Density Elastic Modulus|
§.3=+009
2.41e+003

Plastics - 1500
1900

PE High Density 179 952 1.07e+009

< ]

Environmental Impact

[

Carbon E nergy Al Water Manufacturing Process

ir
- = q’f “f " |Inje:tiun Molded -
<

seiactea. 249 seiectes %% seiecten 29453 saacteg 23384
Origina) —
0.52 7.33

SIS D”g'"a'ml Accept M Edit ][ Cancel ][ Help ]
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m  Click on the Nylon 101 material row. View the results in the box. The Nylon
101 material is lower in Carbon Footprint, Air Acidification and Water
Eutrophication but higher in Energy Consumption.

{4 Find Similar Material

Materials Material Class Thermal Expan... Specific Heat Density Elastic Modulus|
Mylon 6f10 Flastics 3e-005 1500 1400 8.3=+009
ABSPC 1900 1070 2.41e+009
1e-006 1500 1e+009
FE i 1796 952 1.07e+009
£ il | 3

Environmental Impact

Carbon Water Manufacturing Process

Energy Air
i i C G |In]ectiun Molded - |

seiactea 942 seiectea 734 seiectea 1273 saiectaq 207E4

or\glnal?ongmal?ongmalm:ongmalgz[ Accept ” Edit H e J[ Help }

m Click on the PE High Density material row. View the results in the box. The
PE High Density material is lower in Carbon Footprint, Energy Consumption
and Water Eutrophication, but is higher in Air Acidification. You decide to
stay with Nylon 6/10.

-

4 Find Similar Material

@ Materials Material Class Thermal Expan... Specific Heat Density Elastic Modulu|
Mylon &110 Plastics 3e-005 1500 1400 8.3e+009

ABSPC 1900 1070 2.41e+009

Mylon 101 1e-006 1500 1150 1e+009

PE High Density

A

< i dl

Environmental Impact

| v

Carbon Energy Air Water ManuFacturing Process

/_3 @ i‘; T' | Injection Molded v

selected. 932 seiected 507 seiected 24563 sejectaq 1.79EH

original P22 = onginal _‘EEE_?.onglnalmE:[ Accept ” Edit J[ e ][ Heln J

origina FE 7=
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Click the Cancel button from the Find Similar
Material dialog box.

19 Run a Report.

Click the Generate Report [l | button
as illustrated. SolidWorks provides the
ability to communicate this report
information throughout your
organization. Sustainability Xpress
generates a report that will compare
designs (materials, regions,
manufacturing process, etc.) and
explain each category (Carbon
Footprint, Energy Consumption, Air
Acidification and Water
Eutrophication) of Environmental
Impact and show how each design
compares within each category.

Applying Sustainability

Hands-on Test Drive

Manufacturing Process

iInjection Molded |

[ Accept ” Edit Hﬁancel I

Environmental Impact

Wl Material
[ Manufacturing

] Transportation an. ..
EEnd of Life

Carbon

¢

Energy

‘,

0.8 T2
Current

Baseline

2
Current
1.96 et 2416

Air Water

«

Current
Baseline

e e

Editing Part |Generate Report E’J
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20 Close the Report.
Review the Generated report. Close the report.
21 Close the Part.

Close the Clamp part.
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SolidWorks
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SWIFT™ Technology

The FeatureXpert is powered by SolidWorks Intelligent Feature Technology
(SWIFT™), The FeatureXpert manages fillet and draft features.

The FeatureXpert can change the feature order in the FeatureManager design tree
or adjust the tangent properties so a part can successfully rebuild. To a lesser
extent, the FeatureXpert can also repair reference planes that have lost their
references.

The FeatureXpert supports the following features:

m Constant radius fillets
m  Neutral plan drafts
m  Reference planes

§4 What's Wrong

Tvpe Feature Preview | Help Description

l@ Error @ Fillet1 & Cannot create a valid Fillet/chamfer because either this filetedfchamfered face is
self-intersecting or its loop is bad,

< |

* Select FeatureXpert to atkempt repair of the highlighted error(s).

|

[¥]show ervars  [¥] Show warnings Display What's Wong during rebuild FeatureXpert ][ Close ][ Help

FeatureXpert g]

Featureipert has resclved allit can and is finishing Lip.

Cancel
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Utilizing the FeatureXpert

Hands-on Test Drive

1 Open the Mount2 part.
m Click the Open tool from the Menu Bar
toolbar.
m  Double-click Mount2 from the SolidWorks
Test Drive folder. The Mount2
FeatureManager is displayed.
2 Apply afillet.
m Click the top circular face as illustrated.
Boss-Extrudel is highlighted in the FeatureManager.
m  Click the Features tab in the CommandManager.
m  Click the Fillet| €| tool from the Features toolbar. The — [BEI IS
Fillet PropertyManager is displayed. bl
m  Click the Manual tab. Clignea ] retiger: |
m  Enter 1mm for Radius in the Items To Fillet Radius L gp;nsmt S A
box. e
() Full round filet
Items To Fillet
A !71.00mm1: E
® e ]
m Click OK from the |EATD BEE
Fillet PropertyManager. [ge= @m & G smpes e e e ieeises
The What’s Wrong
dialog box is displayed. [, ‘ .
The part failed to create e
a fillet.
3 Apply the FeatureXpert. 7 bomErrader
m  Click the FeatureXpert button from the What’s # [ Boss Extrude?
Wrong dialog box. The FeatureXpert dialog box is i % G
displayed. The FeatureXpert creates the required i [ Boss-Extrude3
fillet features and places them in order in the _ %::::;
FeatureManager. View the FeatureManager. @) Filets
4 Close the Part.
m Click File, Close from the Menu Bar menu.
m  Click No to save the part.

SWIFT™ Technology
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Building an Assembly
You have built a component of
the SeaBotix LBV150. It is time

to put the Clamp component into
an assembly:.

Clamp Base

You will build the Bar assembly
in this section. The Bar
assembly is a subassembly of
the SeaBotix LBV 150. In
addition to the part you built,
you will include a prebuilt Bent
Bar part, Clamp Base part, and
MiniGrab assembly as
illustrated.

MiniGrab_—

assembly

Assembly Basics

An assembly contains two or more parts.

In an assembly, parts are referred to as components.

Mates are relationships that align and fit components together in an assembly.
Components and their assemblies are directly related through file linking.
Changes in the components affect the assembly.

Changes in the assembly affect the components.

Assembly Tab

The Assembly tab in the CommandManager provides access to the following
Assembly tools:

” o
A B 2 @ s
Insert - Linear s Maove Assembly Reference

Smart Show New Bill of Exploded
Components g Component Hidden Features Geometry istion:| Maisans R

- - Components - - Study
Assembly | Layout | Sketch [ Evaluate | Gffice Products | SN MR (F-or- @ R-D-
. ~ | | o “"

S

Instant3D
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Open the Clamp Part and the Bar

Assembly
1
|
|
|
|

Open the Clamp Part.

Click the Open| =7 |tool from
the Menu Bar toolbar.
Browse to the SolidWorks
Test Drive folder.

Select Part for Files of type.
Double-click Clamp. The
Clamp part is displayed in
the Graphics area.

Open an Assembly.

Click the Open| 7| tool
from the Menu Bar
toolbar.

Browse to the
SolidWorks Test Drive
folder.

Select Assembly for
Files of type.
Double-click Bar. The
Bar assembly is
displayed in the
Graphics area.

Change the view
orientation.

If the assembly is not in an Isometric

view, click the Isometric view | @] tool
from the Heads-up View toolbar or
right-click and drag in the Graphics

Hands-on Test Drive

Look in: : _} Solidwiorks Test Drive

(5 Phokoview

) SeaBotix
|2 Simulationpress

-3 Finger Jaw, SLDPRT
3 Jaw Mounting Top Plate,SLDPRT
“543 Jaw Push_Pull Bracket, SLDPRT
<8, 22mm Motor, SLDPRT

S B18.3.1M - 6.3 1.0 x 40 Hex SHCS -

24NHX.S|dDI’t { E. C'@ p-Base. SLDPR
>

= O T e C-

/ T Bar-Clamp, SLOPRT

Bent Barl SLOPRT
"sBent Bar . SLDPRT
1 B5108 Backup Ring.SLOA
L E5108 Oring. SLDPRT
1, B5115 Oring.SLDPRT

File name: | Clamp SLOPRT ([gpen -]
Files of type: ;.Part [".p_rt,:".slqpr_t]
Descriptior;  <Mone>

[ Guick view [m

Laak in: _J' Solidwarks Test Drive v.: D ¥ A
;::_"‘lPho.to\n'iew /
';-'__‘|SeaBotix
|I2) Simulationikpress
5~\@mut.smnsm
« MiniGrab Assembly,SLDASM

File name: BarSLODASH v z]
Files of type: | Azsembly [F.asm;” sldasm) ——»
Description;  <Mane>

[ Quick view / Selective open

[ Lightweight

@u.a ) 9|

E B | Rotates and zooms the model to the
- isometric view orientation,

Isometric

window. Select the Isometric view M
tool from the default display wheel.

Building an Assembly

61



Hands-on Test Drive

Move Component and Dynamic Collision Detection

Note:

62

There may be times when you have to move a component. You may wish to move
components in order to access them more easily, perform dynamic collision
detection, create an alternate drawing view, and so forth.

A component can only move as it is allowed to. There may be geometric relations
or mate relations that prevent a component from moving in every direction. For
example, the MiniGrab in the Bar assembly slides along the Clamp Base.

In a moment, you will SmartMate the Clamp component to the Bar assembly. In
order to perform this operation, you will use Move Component to position the
MiniGrab assembly.

One of the powerful benefits of working with precise solid models is that the
system can detect interference conditions between components in an assembly.
Combining interference detection with dynamic assembly motion provides
dynamic collision detection, another SolidWorks first.

The component will only move within the available degrees of freedom. This
simulates realistic behavior. To minimize the workload on your machine, select
only the items that you are concerned about and test those.

The first feature that is placed in an assembly is fixed and will not
move.

Move Component and Dynamic Collision



Moving a Component and using
Dynamic Collision Detection

1 Move the component.
m Click and drag the Main Housing
until it is positioned in the middle
of the Clamp Base as illustrated.

2 Collision detection.

m  Click the Move Component tool from the
Assembly toolbar. The Move Component
PropertyManager is displayed.

m Check Collision Detection, All components, and
Stop at collision in the Options box.

m Check Highlight faces, Sound, and Ignore
complex surfaces in the Advanced Options box.

Note: The expression, “click and drag” refers to the following
sequence of actions: Position the cursor on an entity.
Click and hold the left mouse button down. Drag the
cursor to where you want the entity to go. Release the
left mouse button.

3 Move the Main Housing assembly.

m Click and drag the Main Housing
towards the Clamp-Base. The Housing
stops moving when it interferes with the
Clamp-Base.

4 Position the Main Housing assembly.

m Click and drag the Main Housing to the

original location.
5 Complete the move.

m  Click OK| ¥ | from the Move
Component PropertyManager.

Move Component and Dynamic Collision Detection
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Creating a Motion Study

Note:

64

Motions Studies are graphical simulations of motion for an assembly. Access

MotionManager from the Motion Study tab. The Motion Study tab is located in
the bottom left corner of the Graphics area.

Incorporate visual properties such as lighting and camera perspective. Click the
Motion Study tab to view the MotionManager. Click the Model tab to return to the
FeatureManager design tree.
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Older assemblies created before 2008, the Animation1 tab is displayed.

The MotionManager display a
timeline-based interface, and
provides the following selections
from the drop-down menu as
illustrated:

Animation: Apply Animation to
animate the motion of an
assembly. Use the Animation
option to create animations for
motion that do NOT require
accounting for mass or gravity.
Basic Motion: Apply Basic
Motion for approximating the
effects of motors, springs,
collisions, and gravity on
assemblies. Basic Motion takes

| animation

ADE>E

W
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5'?":?; [ P Sl |

A more realistic simulation using assembly
R mates, springs, gravity and motors,

)

@ Orientation and CIMEFa VIEWS
[ |ﬁ| Lights, Cameras and Scene
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[+ @@ Mates

+ EE DerivedLPatternz

mass into account in calculating motion.

Creating a Motion Study




Create a Motion Study

1 Invoke Motion Study.

m  Click the Animation1 tab in the
lower left corner of the Graphics
area.

m  Select Basic Motion from the
drop-down box.

m  Click the Motor tool from the
MotionManager. The Motor
PropertyManager is displayed.

m  Click Linear Motor from the
Motor Type box.

2 Select the Main Housing and set
the speed.

m Click the cylindrical face of
the Main Housing of the Bar
assembly in the Graphics area.
Face<1>@MiniGrab is
displayed in the Component/
Direction box. The direction
arrow points to the left.

m  Enter 10mm/s in the Motion
box.

m Click OK from the Motor

Hands-on Test Drive
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3 Calculate the study.

= @ Bar {Default<Default_Display State-1: Click. the graph to enlarge.|

[ —
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{

m  Click the Calculate [2] tool
from the MotionManager. The

Main Housing moves in the direction of the arrow in the Graphics area.
m  Click the Play from Start tool from the MotionManager. View the model

in the Graphics area.

4 Return to the main SolidWorks Graphics area. LT Mode] | Animatont
m  Click the Model tab at the bottom of the Graphics  [Soldiarks Premium Zﬂté

arca.

Note: Click the Save tool in the MotionManager to save

the Basic Motion study to an avi file.

Creating a Motion Study
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Zooming In

Note:

66

Various modeling operations require you to
view and select details of a model, no matter
how small they may be. SolidWorks has many

Zoom ko Fit
Zooms the model ko fit the window,

different view manipulation tools that allow

you to perform this function. Zoom to Fit

and Zoom to Area , are a few examples of
these tools.

AR WE-T-60- @ £-O-

Zooms to the area you select with a
bounding box.

Zoom to Area J

In a moment, you will use Standard Mates and
SmartMates to position the MiniGrab
assembly and to attach the Clamp component.

In order to perform the Mates correctly, you have to be able to view the correct
edges and faces of the model. Before you create the Mates, you will apply the

Zoom to Area tool to focus on the details of the models that you need to view.

The following illustrations display the Bar assembly before and after the Zoom to
Area tool is applied to focus on the details of the model.

The Magnifying glass tool (g) key provides the ability to inspect a model and

make selections without changing the overall view.

Zooming In
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Zoom to Detail Areas

1 Orient the view.

m  Rotate the view. Click the middle mouse
button and slowly move diagonally to the
upper left corner.

m  Release the mouse button.

m  Position the bar assembly as illustrated.

2 Zoom in on the Main Housing.

m  Click the Zoom to Area[ ] tool from the
Heads-up View toolbar. Feedback is presented
by a symbol attached to the cursor.

m  Box-select the Main Housing as illustrated.

m  Click the Zoom to Area[ ] tool from the
Heads-up View toolbar to deactivate.

3 Select the face.

m  Click the back circular
planar face of the Main
Housing. The selected face
is displayed in blue. Note
the face icon display on
your mouse pointer. This
face is required to create a
Distance Mate in the next
step.

X

Base-Revaolve of Main Housing <1

Zooming In 67
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Standard Mates

Mates create geometric relationships between assembly
components. As you add mates, you define the allowable
directions of linear or rotational motion of the
components. You can move a component within its
degrees of freedom, visualizing the assembly’s behavior.

Mate PropertyManager

68

The components in the Bar assembly utilize Standard
Mates and SmartMates. The Mate PropertyManager
displays Standard Mates, Advanced Mates, and
Mechanical Mates. The components will be assembled
with Coincident, Concentric, and Distance mates.

m A Coincident mate forces two planar faces to
become coplanar. The faces can move along one
another, but cannot be pulled apart.

m A Concentric mate forces two cylindrical faces
to become concentric. The faces can move along the
common axis, but cannot be moved away from this
axis.

m A Distance mate places the selected entities with
a specified distance between them. A distance
dimension is required.
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o ¥ 5
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Inserting a Distance Mate
1 Insert a Distance mate.

m  Click the Mate | N | tool from the Assembly toolbar.
The back face of the Main Housing is displayed in
the Mate Selections box.

2 Change the view orientation.

m  Click the Isometric view tool from the Heads-
up View toolbar.

3 Select the mating component.

m Click the front planar face of the
Clamp-Base as illustrated. SolidWorks
automatically selects a Coincident mate.
Face<2> is displayed in the Mate
Selections box. The part requires a
Distance mate.

4 Set the Distance Mate value.

m  Click the Distance mate tool
from the Mate dialog box.
m  Enter 120mm for Distance.

m  Click the green checkmark
button from the pop-up mate dialog
box.

5 View the results.

m Click OK from the Mate
PropertyManager.

Standard Mates

o R D

f% Mates || & Analysis

Hands-on Test Drive

Mate Selections

=

(Z] oo R 1=
= Distance p

PANERE RINEAICING

69



Hands-on Test Drive

Customizing SolidWorks

. . . . . . . in QU - B~ )
SolidWorks is a native Windows application, so it SR ISMEAE AR

. Viewpork 3
can take advantage of standard Windows benefits = ENeinindow
such as keyboard shortcuts. The interface for Cascade
managing keyboard shortcuts allows you to ) ey
3 | Tile vertically
redefine, (add, delete, or change) shortcuts for all A
commands. You can assign multiple shortcuts to Close Al
commands. Clamp.5LDPRT
[T || Bar.SLDASM
Throughout the rest Of thlS bOOk there Wlll be T e Open Documents,.,  Ctrl-Tab

several times when you will need to tile the
windows. To speed up this process, let’s take a few
seconds to create a customized keyboard shortcut
for the command.

Customize Menu

You have two SolidWorks documents open, the Clamp part and the Bar assembly.
There are times when you want to view more than one window at a time. That

means you have to resize the windows to fit the screen. The Tile feature does this
quickly.
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Creating a Keyboard Shortcut

1

Create a keyboard shortcut.

m Click Tools, Customize... from

the Menu Bar menu. The
Customize dialog box is
displayed.

m Click the Keyboard tab.

m  Select Window from the
Category drop-down menu.

m  Click Tile Vertically from the
Command column.

Assign the keyboard shortcut.

m Click in the column area under
Shortcut(s).

m Press <Shift + t>.

m Click OK to close the Customize 7

dialog box.
Vertical Tile the windows.

Customize

Hands-on Test Drive

RIX)

| Tookbars | Commands | Menus | Kevboard | pouse Gestures | options |
Category: |Window v*‘— Print List Copy List
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Arrange windows as non-overlapping tles.

m  Using the newly defined shortcut, press <Shift + t> to resize the windows so
you can view both the Clamp part and the Bar assembly.
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Creating a SmartMate

You can create some types of mating
relationships automatically. Mates created

with these methods are referred to as & Coincident12 (Bent Bar <133, Top Plane)
SmartMateS A Coincident13 (Bent Bar <1 =,Front Plane)

72

@@ Mates
&

A Coincident1 {Bent Bar <1 =,Clamp-Base<1 =)
© Concentricll {Clamp-Base <1 = MiniGrab Assembly <2 =
A Coincident11 {Bent Bar <1 ,Right Plane)

© Concentric3d (Bent Bar <1 =, Clamp-Base<1=)

To position the components in an assembly,
use Mating Relationships. Mating
Relationships are similar to geometric relations such as Midpoint, that you used in

the sketch of the rectangle. The « fpmaes folder stores all the mating relationships

that position the components with respect to each other.

You can create SmartMates in various ways:

L.

You can create mates when you insert a part into an assembly, by dragging the
part in specific ways from an open part window. The entity that you use to
drag determines the types of mates that are added.

You can specify a mate reference in the part document. A mate reference
identifies the entity to use when you insert the part from a file.

You can create mates by inferring potential mate partners when you move a
part within the assembly.

SolidWorks SmartMates will automatically insert mates between the Clamp and
the MiniGrab assembly and the Clamp and the Clamp-Base. It will add:

Concentric mate — between the cylindrical cut of the Clamp and the
cylindrical face of the Main Housing.

Concentric mate — between the Cbore cylindrical face of the Clamp and the
Cbore cylindrical face of the Clamp-Base.

Coincident mate — between the bottom left face of the Clamp and the top left
face of the Clamp-Base.

Creating a SmartMate



Inserting the Clamp Component

1 Zoomin.
m Click inside the Bar Graphics area.

m  Click the Zoom to Area tool from
the Heads-up View toolbar.

m  Zoom in on the top face of the Clamp-
Base and the Main Housing.

m  Click the Zoom to Area tool to
deactivate.

2 Rotate the Clamp and zoom.
m Click the Clamp in the Graphics area.
m  Rotate the Clamp view to display the bottom
cylindrical face.

m Ifneeded, click the Zoom to Area tool from
the Heads-up View toolbar.
m  Zoom in on the bottom cut of the Clamp.

m  Click the Zoom to Area tool to deactivate.

3 Insert the first SmartMate.

m Click and drag the Clamp by the bottom
face into the Bar assembly Graphics
area.

m  When you see the Concentric feedback

icon, release the Clamp on the
cylindrical face of the Main Housing.

m  Click the green checkmark | ¥ | button.

Hands-on Test Drive

4 \View the Bar FeatureManager.
The Clamp component is displayed in the Bar assembly
FeatureManager.

5 Close the Clamp Component window.

m Close the window’s border.
m Ifrequired, click No to save changes.

Creating a SmartMate
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Note:

74

Maximize the Bar assembly window.

m  Click the Maximize button in the
window’s border.

Rotate the Clamp component.

m Press the z key on the keyboard two
times to zoom out, to view the Clamp on
the Main Housing.

m  Click and drag the left planar face of the
Clamp. The Clamp is free to move and
rotate along the Main Housing.

m Rotate the Clamp to view the bottom left
hole.

Select the hole.

m  Click the bottom circle edge of the hole as
illustrated.

m Hold the Alt key down.

You need to pick the edge of the circle, not the
face. Look for the icon feedback.

Insert the second SmartMate.

m Drag and drop the circular edge of the hole to
the top left circular edge of the Clamp-Base.
The mouse pointer displays the Concentric/

Coincident feedback icon.

m Release the Alt key.

m  Release the mouse button. The Clamp
component is fully mated to the Clamp-Base
component. The Clamp component is fixed to
the Clamp-Base.

' |Boss-Extrudel of Clamp<1z

Extrudel of Clamp<1z

Creating a SmartMate



Note: Selecting two circular edges for the
second SmartMate creates a Concentric
and Coincident mate in a single step.

10 Display an Isometric view.

m  Click the Isometric view E tool
from the Heads-up View toolbar.
11 Modify the Clamp appearance.
m  Right-click the top face of the Clamp
in the Graphics area.

m Click the Appearances |E| tool
drop-down arrow.

m  Click the Clamp box as illustrated.
The Color PropertyManager is

displayed.

m Click a yellow color swatch from the

Color box.

12 View the results.

Hands-on Test Drive
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m Click OK from the Color PropertyManager.

The color is applied to the Clamp.
13 Save the Bar assembly.

m Click Save from the Menu Bar toolbar.

Creating a SmartMate
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Using Smart Fasteners

Smart Fasteners

The SeaBotix LBV150 contains ¥ R
hundreds of fasteners. Smart & R Selection -
Fasteners adds'bolts and screws t0 | cocrion N -
selected holes in the assembly. BN Groupt (Socket Countersunk
Smart Fasteners uses the Eﬂ roupz (Socket Countersunk
. . Group3 {Socket Head Cap St
SolidWorks Toolbox library of B roupd (Socke Hoad Cap 5¢
standard hardware. < | >
Results: A -
_Edit Grouping
If you select a component, Smart
Fasteners finds the available holes Series Components A
. Fastener:
in the component. If you select a
face, Smart Fasteners finds the -
ace,
. Edit Grouping Auko size to hole diameter
available holes that pass through the
Sul‘face. Baottom Stack:
. &)
You can also add associated I:l
standard nuts and washers to a
series of Smart Fasteners. — -
: Size:
The Bar assembly contains two -
hidden Plate components. The [ve v
. Length:
Plates require Smart Fasteners. | e |
12 v
SolidWorks Toolbox uses Thiead Longth .
SolidWorks Smart Part Technology Thread Display:
to automatically select the [Simplted 3
appropriate fasteners and assemble Comment:
them in proper sequence. With | |
SOlidWOrkS TOOlbOX and Smart Configuration Mame:
Fasteners you gain access to an [E18.3.5M - 6% 1.0 12 Sacket FCHS |
affordable, time saving library of
Standa}rd parts’ a Vlrtual [ [, Solidworks Desian Checker
Machinery’s Handbook. 14 slidworks Mtion
Dﬁg Solidvorks Routing
. . ]9 solidwiorks Simulation
Note: Activate the SolidWorks Toolbox _>? SolidWorks Toolbox
. _’ 1 Solidworks Toolbox Browser
and SolidWorks Toolbox Browse <7 T———

from the Add-Ins dialog box for this
next section.
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Using Smart Fasteners

TR
1 Select hidden components. 3
_ 7 BEE @& 12
m Click Plate<1> from the 1Sl @, | @-
FeatureManager. EE %—:m——t
m  Hold the Ctrl key down. i IR | Invert Selection
m  Click (-)B18.3.1M-6 x 1.0 x 40 from |Feature (DerivedLPattern2)
the FeatureManager. — 9:50'\'9 Pattemt
m  Click the second (-B18.3.1M-6x1.0x | [ I o

40 from the FeatureManager.

m  Click DerivedLPattern2 from the
FeatureManager.

m Release the Ctrl key.

m  Right-click in the FeatureManager.

m  Click the Show components
tool. View the two Plate components
and center Hex SHCS components.
The Plate components contain two
different size holes.

2 Insert Smart Fasteners.

m Click inside the Graphics area to

deselect the components.

m  Click the Smart Fasteners tool
from the Assembly toolbar.

m Click OK to continue. The Smart
Fasteners PropertyManager is displayed.

m Click the top face of the front Plate.

m Click the top face of the back Plate. The
selected entities are displayed in the
Selection box.

m  Click the Add button from the Selection
box. SolidWorks selects the required
fasteners and mates them to the Plate
components.

m  Click OK| ¥ [ from the Smart Fasteners
PropertyManager. View the results.
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Saving an Assembly
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Assemblies are made up of multiple parts.
Because SolidWorks is associative, changes
to the component parts are reflected in the
assembly and changes to the assembly are
reflected in the component parts. So, when
you save the assembly, you will probably
get one or more messages telling you that:

m The assembly hasn’t been rebuilt
recently.

m Saving the assembly will save any
referenced files.

These messages are just
reminders from SolidWorks
which ensure that your files stay
up-to-date and in sync.

Bar SLDASH

.Assembly s

ol |
Azzembly Templates [* azmdot]
Part [*.prt;" gldprt])

Parazolid [*.4_t)

Parazolid Binary [*.=_b]
IGES [".igs)

STEP &P203 [".step;” stp)
STEP &P214 [".step;” stp)
ACIS ["zat)

STL (st

WRML [*vrl)

eDrawings [*.easm]
Adobe Portable Document Format [~ pdf]
Univerzal 30 [ u3d]

30 =ML (" 3dkml)

Adobe Photoshop Files [* pzd]
Adobe lllustrator Files [* ai]
Microzoft <AL [*.xaml]
Catia Graphics [*.car]
ProE Assembly [*.asm]
JPEG [*jpg]

HCG [*heg)

HOOPS HSF [".hsf]

Tif [*.1if]

Stul, This file will be corverted when saved,

savng will carvert the following Fles to the current versicn:

Siipper_Layouk SLOMSM

Do o sxill wank ko save?

s

Save Modified Documents. EJ

[ Don't askrre agan

The Following models referenced in this document have been modified. They will be saved
when the document is saved.

=] Filename ‘ Read-onky ‘ In Use By |
EBar,5LDASM

Do nok save read-only documents,

-Indicates files that will be: converted to the current version when saved.

[Cloorit ask me again when saving Save Al ] [ Cancel ] [ Help

Saving an Assembly



Saving the Assembly
1 Save your work.

m  Click Save from the Menu
Bar toolbar. The extension
* sldasm is added automatically
to an assembly name.

m [fyou get a message telling you
that the assembly has not been
rebuilt or that files need to be
saved, click Yes.

2 View the FeatureManager.
m View the Bar FeatureManager. SmartFastenerl,
SmartFastener2, SmartFasterner3, and
SmartFastener4 are added to the FeatureManager.

Note: SolidWorks provides the ability to create a Bill of
Materials for an assembly without creating a drawing.

Saving an Assembly

Hands-on Test Drive

MRy >
T '

ar (Default <Default Dis
rﬁl Sensors
|_£| Annotations
|£| Lights, Cameras and Scene
% Front Plane
\<§\ Top Plane
\<§\ Right Plane
I.. Crigin
% (-3 Bent Bar <1 = (Default)
% (-} Clamp-Base <1 =
@ (-3 MiniGrab Assembly <2 {Centd
% (-) Plate<1>
? (-1B18.3.1M - 6 % 1.0 x 40 Hex
? (-1B18.3.1M - 6 % 1.0 x 40 Hex
% (-3 Clamp<1=
@@ IMates
= EE DetivedLPatternz
% (-) Plate<2
= @ Smart Fastenerl
? (-3 socket head cap screw_an)
? (-3 socket head cap screw_an)
= @ Smark Fastener2
? (-3 socket head cap screw_an)
? (-3 socket head cap screw_an)
= @ Smark Fastener3
? (-3 Socket Countersunk Head
? (-3 Socket Countersunk Head
? (-3 Socket Countersunk Head
? (-3 Socket Countersunk Head
= @ Smark Fastenerd
? (-3 Socket Countersunk Head
? (-3 Socket Countersunk Head
? (-3 Socket Countersunk Head

? (-} Socket Countersunk Head
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SolidWorks Search Tools

Microsoft Windows Search is installed with seareh -~

SolidWorks and indexes the resources once before

searching begins, either after installation, or when i _

you initiate the first search. Subsequent indexing of ﬁ L@

added files is fast and transparent. =

@ 3% Floppy (A1)

The SolidWorks Search box |~.§' Rl = | 0

is displayed in the upper right corner of the | @

SolidWorks Graphics window. Enter the text or key

words to search. Click the drop-down arrow to view

the last 10 searches.

3D ContentCentral® provides Designtibrary 9] [c TR e}

access to 3D models from T I E T R AE

component suppliers and PRIl =sin Lirary & o

individuals in all major CAD  fo" = F Toobox @ &

- 30 ContentCentral # ' assemblies

formats. = Le & supplier Content E

Access 3D ContentCentral ;igl : i:: ;j;iﬁs:':s £d

using the Task Pane and = o @,_.“ffr L %i =l

selecting the Design Library T%" = smﬁ@iﬁﬁf& %] ( ;?nua:gcomponents

tab. 3D ContentCentral | 2 g ;E)“'C"D“nxtenmntral
provides two options: 2 G0 Solidworks Content

m  Supplier Content - Links to . ,
supplier Web sites with ann;;:i/ . ass;:: .
certified 3D models.

m  User Library - Links to 7 )
models from individuals ks Fomigtoss
using 3D PartStream.Net®.

e
Note: In the next section, you require motion parts
internet access and an account.
o
rauting smart
companents
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Searching for a Component using 3D

Design Library 59
ContentCentral @ao R
1 Locate a Lemo Connector. (=l Desion Library
[+ ? Toolbax

= o 30 ContentCentral
= a Sppplier Content
W Al Catennrie
|3D ContentCentraliSupplier Content

m Click the Design Library tool from the
Task Pane.

m Expand 3D ContentCentral.

m Click Supplier Content.

+ Q User Library
w Solidworks Content

i) “E"EIG]\QJE}}, =

m Double-click the All _ .
Categories folder. ‘;.Qj S

™ Click the Click here for Click here for | | A1l Categories
R all categories
all categories
hyperlink. =,
m Enter Lemo Connector :
. All Suppliers
in the Search box. _
m Click Search &) [ conrectsr @
2 Review the Lemo
Connectors.
| Click the Lemo Connector Marne l_ems{;jmm\.ctm (HEN_OF_305)-2
(HEN_OF_305) icon. View the o Rethien o
p aI't. '@ Category C ors, Electrical Components, Electranic
3 Download the model. i
m Click the Configure & Contributed by

Download button.
m Log into the site.

Download the model according to the specified sizing parameters in either 30 or 2D Format,

= Select SolidWorks Part/ s

Assembly for download format. [rommead
n SeleCt VeI‘SiOl’l 201 0. Download E_I‘je mndiatcnrdmg to the specified sizing parameters in either 3D of 2D format |

. Format: ™ 3D 20
m Click the Download button. —
m  Click Window, Tile Horizontally ~ [/etsPetiisenty Can =]
b
Wersion

from the Menu Bar menu. e 1

m  Click and drag the Lemo b T

I™ Download sl configurations

Connector (HEN_OF_305) icOn | # menindme to rate tis model
into the Bar assembly Graphics
area. The Browse For Folder [
dialog box is displayed.
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m Select the SolidWorks Test Drive
Folder.

m Click OK from the Browse For Folder Ses
dialog box. Accept the model default / N
name. The FeatureManager is displayed. /

m Click Window, Tile Horizontally from
the Menu Bar menu. Three windows are
displayed.

4 Close the 3D ContentCentral window.

m Close the window’s border.

Supplier Model Description:
Lemo C I_OF_305)-2

5 Insert the Lemo Connector into
the Bar assembly Graphics
window.

m Click and drag the Lemo
connector from the Graphics
area into the Bar assembly
Graphics window as illustrated.

6 Close the Lemo Connector

FeatureManager.
m Click File, Close from the Menu
Bar menu. /
7 Maximize the Bar assembly /
window. ALAEHE- F-bo- @29
m Close the Maximize button j
in the window’s border. &
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8 Zoom in on the MiniGrab and Lemo
Connector.

Hands-on Test Drive

Click the Zoom to Area | “* | tool from
the Heads-up View toolbar.

Zoom in on the Lemo Connector and
the back of the MiniGrab assembly as
illustrated.

Click the Zoom to Area tool to
deactivate.

9 Rotate the Lemo connector.

Click the Lemo connector in the Graphics B %
area. S~ ﬁ%\;l'elant ” jggr%m ’éiiﬂ"e'l
Click the Rotate Component | & | tool from B oreconpereE
E%tate Component
the Assembly toolbar. The Rotate T —

Component PropertyManager is displayed.
Rotate the connector parallel to the Bar.
Click and drag the Lemo Connector near
the back of the MiniGrab assembly as
illustrated.

Click OK from the Rotate Component
PropertyManager.

10 Select the front circular edge of the

Lemo connector.

Click the Zoom to Area tool from
the Heads-up View toolbar.

Zoom in on the front circular edge of
the Lemo Connector.

Click the Zoom to Area tool to
deactivate.
Click the front circular edge of the

Lemo Connector. Feedback is presented by a symbol attached to the
cursor indicating that you are selecting an edge.
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11 Insert the SmartMates.

m Hold the Alt key down.

m Drag and drop the circular
edge of the Connector onto
the back middle circular edge
of the MiniGrab. The
Concentric/Coincident

feedback icon is
displayed.

m Release the Alt key.

m Release the mouse button.

e

Base-Extrude of SW3dPS-Lemo Connector (HEM_OF _305)-2<1 =

(

Note: It is critical to obtain the correct
Concentric/Coincident feedback icon
display.

12 Display an Isometric view.

m  Click the Isometric view tool
from the Heads-up View toolbar.
13 Save the Bar assembly.

m  Click Save | & | from the Menu Bar
toolbar. View the results.

pAlERI 2
(T~ b
@ Bar {Defaulk<Default_Display Statd

@ Sensors
[+ |_£| Annotations

% Front Plane

& Top Plane

%> Right Plane

- I.. Crigin
& % Bent Bar<1 = (Default < <Defaul
& % Clamp-Base <1 = (Default < <Del
[+ @ MiniGrab Assembly <22 {Center|
= % Plate <1z {Default < <Default = |
#-F (-)B18.3.1M- 6 1.0 40 Hex
=5 (-)B18.3.1M- 6 1.0 40 Hex
- % Clamp<1 = {Default < <Default
= % (=) User Library-Lemao Connectol
[+ @@ Mates
- EE DerivediPatternz
@-@ Smarkt Fastenerl
&1-@ Smark Fastener2
[+ @ Smark Fastener3
[+ |’ Smark Fastenerd
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Measure Tool

Measure - Bar.SLDASM £

The Measures tool provides the ability to &b~ i - @
measure distance, angle, radius, and size of and
between lines, points, surfaces, and planes in
sketches, 3D models, assemblies, or drawings.
When you select a vertex or sketch point, the x,
y, and z coordinates are displayed.

When the Measure [ 8] tool is not active, T ————

commonly—useq measurements for selected 55+ o] o v B -
entities appear in the status bar.

The Measure tOOl prOVldeS the ablhty to The two _selected items are parallel, A
display dual dimension units. el e

Delta ¥: 0.00mm
Delta ¥: 0.00mm
Delta Z: 222.00mm =
Total Length: 72mm v

Measure Units/Precision

O Use document settings
@ Use custom settings

Length unit
R
: Millimeters »

[ 5cientific Motation

Decimal places: |2 :!

Use Dual Units
Milineters |

[ 5cientific Motation
Bl Decimal places: |2 :|

..?Eular unit i

E_Degrees Y_ |

Decimal places: ;-0__5]
OF ] [ Cancel ] [ Help
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Applying the Measure tool

1 Display a Top view. E] e @ B B & &
Interference  Clearance Hale Measure  Mass Section  Sensor
. 3 - Detecti Verificati Ali t P i P i
- Clle the Top view etection  Verification  Alignmen roperties  Properties
tool from the Heads-up Assembly | Layout | Sketch | Evaluate | Office Products |

View toolbar.
2 Apply the Measure
tool.

m Click the Measure

tool from the

. e Fofo selex tecl bam= ace erale Nl
jormal Distance: mm ]
Evaluate tab. The m oo
Measure - Bar dialog © ek 222 o

Total Length: 72mm

box is displayed. @
3 Measure the overall
width of the Bar

Assembly.

m  Click the top edge of
the Bent Bar as
illustrated.

m  Click the bottom
edge of the Bent Bar |
as illustrated. The
Measure - Bar dialog
box displays the
results.

4 Measure the diameter
of the Bar assembly.
m  Right-click inside the Selection dialog box as - — —
illustrated. Edae<2>@Bent Bar-1 | Clear Selections |
| Cllck Clear Selections. The two selected items ar-s_

Mormal Distance: 222mm
Distance: 222, 00mm
Delta ¥: 0.00mm

Delta ¥: 0.00mm

Delta Z: 222.00mm
Tatal Length: 72mm

Customize Menu
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5 Close the Measure dialog

Click the cylindrical
face of the Bar
assembly. View the
Area, Diameter, and
Perimeter results.

box.

6 Display an Isometric view.

Close the Measure - Bar

dialog box.

Click the Isometric

view tool from the
Heads-up View toolbar.

7 Close all documents.

88

Click Window, Close
All from the Menu Bar

menu. The Bar
assembly is complete.

BESCE

iniGrab A

| Area; 16294.54mm ~2
Perimeter: 193,33mm
Diameter: 25mm

| Window J Help (& l D - L:{}
Wiewport r
% | Mews Window
| Cascade

E Tile Horizontally

@ | Tile Wertically  Shift+T
| Arrange Icons
| Close all

@[Tl >
(T~ ‘

@ Bar {Defaulk<Default_Display Statd

@ Sensors
[+ |_£| Annotations

% Front Plane

& Top Plane

%> Right Plane

- I.. Crigin
& % Bent Bar<1 = (Default < <Defaul
& % Clamp-Base <1 = (Default < <Del
[+ @ MiniGrab Assembly <22 {Center|
= % Plate <1z {Default < <Default = |
#-F (-)B18.3.1M- 6 1.0 40 Hex
=5 (-)B18.3.1M- 6 1.0 40 Hex
= % Clamp<1 = {Default < <Default
= % (=) User Library-Lemao Connectol
[+ @@ Mates
- EE DerivediPatternz
@-@ Smarkt Fastenerl

[ smart Fastenerz
H @ Smart Fastener3
({08 Smart Fastenerd
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Interference Detection
In a complex assembly, it can

—P 4 = @ 8 T

Interference  Clearance Hole  Measure  Mass Section
be dlfﬁcult to Visually Detection  Verification Alignment Properties Properties
determine whether Assembly | Layout | Skeich | Evaluate [ Ofiice Products

components interfere with
each other. With Interference
Detection you can:

m  Determine the interference between components.

m Display the true volume of interference as a shaded volume.

m  Change the display settings of the interfering and non-interfering components.
m  Select to ignore interferences such as press fit and threaded fasteners.

Note: The CommandManager tabs are document dependent.

The SeaBotix LBV150 contains hundreds of components. When working with
assemblies, you can improve performance significantly by utilizing lightweight
components. Lightweight components are visible, however, only a subset of
model data is loaded into memory. The remaining model data is loaded on an as
needed basis.

Open the SeaBotix
LBV150 assembly in the
lightweight state. Explore
Interference Detection
between the Bent Bar and
the Bumper. As you select
the lightweight
components, SolidWorks
automatically loads the
model data into memory to
calculate the interference
volume.

Note: The Clearance Verification

tool provides the ability to check the clearance between selected components
in assemblies. The software checks the minimum distance between the
components and reports clearances that fail to meet the minimum acceptable
clearance you specify.
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Calculating Interference in an
Assembly

Laak i \ 19 SeaBiotis

—| 0 ¥ @

- Bar.SLDASM

1 Open the SeaBotix LBV150 % Bumper Left Side. SLDASM : ?ZE:D;Z;?S\E:%;LDK
assembly. S
m  Click Open [¥| from the e )
Menu Bar toolbar. ghie b
m Select the SolidWorks Test
Drive\SeaBotix folder. Fil name.  [5eaboti LBV1505LDASM 8 =1
m  Click the SeaBotix LBV150 Files of ype: | Assembly [ asm?” sldasm) —p| [ Cancel |
assembly. Deseriplion.  <Nones
m  Check the Lightweight box. (] Gick view / Selective open
m Click Open. ightweighl
2 Zoom to area.
m Click the Zoom to Area
tool.
m  Zoom in on the left side
of the Bent Bar and the
Bumper.
m Click the Zoom to Area
tool to deactivate. * #
3 Select the components for - N T'- A ¢
Interference Detection. o ra b-
m  Click the left face of the T
Bent Bar. . @
m  Hold the Ctrl key down.
m  Sclect the inside face of
the left Bumper.
m Release the Ctrl key.
4 Calculate the interference. —
m Click the Evaluate tab from the B0 1%
CommandManager. » X- S
m  Click the Interference Detection tool from the e -
Evaluate toolbar. The two selected faces are Bar-1@5eabatix LBY150/Bent Bar-1
displayed in the Selected Components box. Lfv‘nssv'li@seabmx LBWSDIBU;“
m Click the Calculate button. The Results box - -

displays the interference volume. The left face of
the Bent Bar interference is displayed in red in the

Graphics area.

90
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m  Click OK from the Interference Detection PropertyManager. The linear
distance between the inside faces of the Bumper parts should be 221.1mm.

5 Modify the Bent Bar
dimension.

Double-click the left face
of the Bent Bar in the
Graphics area as
illustrated. Dimensions are
displayed.

Press the f key to fit the
model to the Graphics
area.

Double-click the 222
dimensions.

Enter 221.1mm.

Click Rebuild [ 8 ] from
the Modify dialog box.
Click the green

checkmark button

from the Modity dialog box.
Click OK from the Dimension PropertyManager.

Interference Detection

v X 82D -
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Select the components for the

new Interference Detection.

m  Click the left face of the
Bent Bar.

m  Hold the Ctrl key down.

m Select the inside face of the
left Bumper.

m  Release the Ctrl key.

Calculate the interference.

m Click the Evaluate tab from
the CommandManager.

m Click the Interference

Detection tool from the Evaluate
toolbar. The two selected faces are
displayed in the Selected Components box.

m Click the Calculate button. The Results box
displays No Interferences.

m Click OK from the Interference
Detection PropertyManager.
Save the SeaBotix LBV150 assembly.

m  Click the Isometric view tool from the
Heads-up View toolbar.

m  Click Save [ | from the Menu Bar toolbar.

Close all models.

m Click Windows, Close all from the Menu
Bar menu.

R

a

Selected Components  #

Bar- 1@Seabotix LBY 150,/Ber
LBY_ASSY-1@Seabotix LBY

< | »

»

Results

Winﬂqyw]Help QlD'L%'ﬁ'@

% e Window
Cascade
E Tile Horizontally
3 | Tile vertically ShiFt+T

Arrange Icons

Close Al 4—

Interference Detection



Applying DimXpert to a Part
DimXpert for parts is a set of
tools you use to apply
dimensions and tolerances to
your model according to the
requirements of ASME Y14.5
and Y14.41 as well as ISO 1101
and ISO 16792 Standards.

DimXpert tools are accessible
from the DimXpertManager tab
in the FeatureManager.

The DimXpertManager tab
in the FeatureManager and the
Auto Dimension Scheme tool
provides the ability to insert
dimensions and tolerances
manually or automatically.

The DimXpertManager provides

access to the following
selections: AutoDimension

Scheme , Show Tolerance

Status , Copy Scheme ,

and TolAnalyst Study [EL]

Note:

Hands-on Test Drive

sFlR+€—

YR »
(T

% Bar-Clamp (Default<<Default=_Display
ﬁl Sensors

_| Annokations

1+ ’ﬁl Lights, Cameras and Scene

&

8= Material <not specified:=
%> Front Plane
%> Top Plane
% Right Plane
I.. Qrigin
= @ Boss-Extrudel
] Filet1

[+ \ 5K For M4 Flat Head Machine Scre

@ IMirrorl

ﬁ § % Kl

*»

.Settings

[ Part bype:

@ Prisrnatic
O Turned

Talerance bype:
(&) Plus and Minus
O Geometric

Pattern Dimensioning:

@ Linear
O Palar

Reference Features

*»

Primary Dakurmn:

Secondary Datum;
Tertiary Datum:

i

Scope
(& all Features
() Selected Features

I

«£ |

Feature Filters

DimXpert dimensions are used in TolAnalyst™. TolAnalyst is a tolerance

analysis tool used to study the effects tolerances and assembly methods have on
dimensional stack-up between two features of an assembly. The result of each
study is a minimum and maximum tolerance stack, a minimum and maximum
root sum squared (RSS) tolerance stack, and a list of contributing features and

tolerances. TolAnalyst is available in SolidWorks Premium.

Applying DimXpert to a Part
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Note: Apply the default settings:
Prismatic and Plus and Minus

from the Settings dialog box.

Note: To hide DimXpert
Annotations, right-click the
Annotations folder from the
FeatureManager, and un-check
the Show DimXpert

Annotations box.

94

Auto Location Size
Dimension Dimension Dimension
Scheme

oo

s ta A

Datum Geometric Pattern
Tolerance Feature

Features | Sketch | Evaluate | DimXpert | Office Products

[

B—?‘e"e

="

® Gl »
S )

% Bar-Clamp (Default<<Default=_Display
| &] Sensors

- ;

i [&f | Details...

= [3i] Lights, & (57 | Detais
3= Material [T || Display Annotations

- \<>\ Front Pl Show Feature Dimensions
Top Plan|
% R'Dpht Paln v | Show Reference Dimensions
chd PRI =l L .
L4
I—» Origin _| Show Dimxpert Annotations
=2} @ Boss-Ext Insert Annotation Yiew
@ Fillet1 v | sutomatically Place inko Annotation Yisws
@ sk fort
@ IMirror 1 Enable Annotation Yiew Yisibility
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Utilizing DimXpert for a Part
1 Open the Bar-Clamp part.

Click Open from the Menu Bar toolbar.
Double-click the Bar-Clamp part from the
SolidWorks Test Drive folder. The
FeatureManager is displayed.

2 Apply the DimXpert tool.

Note:

Click the DimXpertManager tab in the
FeatureManager. The DimXpertManager is
displayed.

Click the Auto Dimension Scheme [ ¥ | tool from

the DimXpertManager. The Auto Dimension
PropertyManager is displayed.

Prismatic, Plus and Minus, and Linear are selected by

default.

3 Select the Reference Planes.

Use the middle mouse button and rotate the model to
view the bottom face.

Click the bottom face of the model as illustrated.
Planel is displayed in the Primary Datum box.

Click inside the Secondary Datum box.

Use the middle mouse button and rotate the model to
view the left face.

Click the left face of the model as illustrated. Plane2
is displayed in the Secondary Datum box.

Click inside the Tertiary Datum box.

Use the middle mouse button and rotate the model to
view the front face.

Click the front face of the model as illustrated.
Plane3 is displayed in the Tertiary Datum box. The
three planes are selected and displayed in the
Reference Features box.

Applying DimXpert to a Part
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© TR »

T

% Bar-Clamp (D.isplay
- {ﬁl Sensors

[ [A] Annotations
& Iﬁl Lights, Cameras and Scene

3= Material <not specified:>
%y Front Plane
% Top Plane
%> Right Plane
I.. Crigin
H @ Boss-Extrudel
7] Filet1

[+ \ 5K For M4 Flat Head Machine Screw

@ IMirrorl

S|FlR]+|
461 % KD

Auto Dimension Scheme
Automatically recagnize talerance
features and assign Functional
tolerances,

Boss-Extrudel [~
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m Click OK from the Auto Auto Dimension sch... 2. BRI
Dimension PropertyManager. View N 4 [ 6¢) % KT
the results. All faces are displayed in 2% A| § gar-Clamp <schemez>

. . [A] Annatations
green in the Graphics area. TP G prmaic [ Flenet
BT (3] Plarez
Note: DimXpert uses topology recognition.  —P & simstins Planes

The benefit of topology recognition is pttODGmmg Hole Patternt

that it recognizes manufacturing features —9 @ures B gﬁ:z:z;

that model recognition cannot, such as 2N TN [ Planes

slots, notches, and pockets. Only Reference Features A

topology recognition is used for features i — |

on imported bodies. Topology features secondary Daturn:

update if you make geometry changes, Iﬂ:ﬁ_—l

but new instances are not added to | ET—

pattern features. scape A

(® all features
() Selected Features

Feature Filters ¥

4 Display an Isometric view.

m  Click the Isometric view tool
from the Heads-up View toolbar.

m  Press the z key to fit the model to
the Graphics area.

m  Click and drag the dimensions
off the model to improve
visibility.

5 Return to the FeatureManager.
. s
m  Click the FeatureManager | *® | tab. :

% Bar-Clamp (Default<<Default=_[}
6 Save the model. (i3] sensars
[+ @ Annaotations
m Click Save from the Menu Bar toolbar. i [ Lights, Cameras and Scens
§E Material <not specified =

% Front Plane

% Top Flane

@ Right: Plane

Lo origin
I+ - Boss-Extrudel

&) Fillet1
[#[@)° €K For M4 Flat Head Maching}

Mirrarl
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What About Drawings?

SolidWorks allows you to easily create drawings from parts or assemblies. These
drawings are fully associative with the parts and assemblies they reference. If you
change a dimension on the finished drawing, that change propagates back to the
model. Likewise, if you change the model, the drawing updates automatically.

Drawings communicate three things about the objects they represent:

Shape — Views communicate the shape of an object.

Size — Dimensions communicate the size of an object.

Other information — Notes communicate nongraphic information about
manufacturing processes such as drill, ream, bore, paint, plate, grind, heat
treat, remove burrs, and so forth.

Creating a Drawing — General Procedure

1.
2.
3.

4.
5.

You will create a multi-sheet drawing that
contains parts, assemblies and a Bill of
Materials. Begin with the default drawing
template. The first sheet contains an Isometric
view of the Bar assembly.

Note: The View Palette | 5°| tab located in the Task
Pane provides the ability to click and drag
drawing views into an active sheet. The View
Palette contains images of standard views,

Open a new drawing of the desired size.

Open the part or assembly you wish to detail.

Add views — usually three standard views plus any specialized views such as
detail, auxiliary, or section views.

Insert the dimensions and arrange the dimensions on the drawing.

Add additional sheets, views, and/or notes if required.

Yiew Palette 4=

Bar-Clamp %D @

Options

[ Import &nnatations

Auto-ztart projected view

|@.~|~ﬁﬁ|@|&|@> |

[ [irag views onto drawing sheet

annotation views, section views, and flat
pattern (sheet metal parts) of the selected
model.

Note: SolidWorks 2010 provides a new

dimension palette to reduce mouse travel,
dimension editing, and to contain the most
common fields to be edited.

98

32.00

|
()« () S =

A

5
e
RS

What About Drawings?



Creating a New Drawing

1

Note:

Create a new drawing.

m  Click New . from the Menu Bar toolbar.

m  Double-click the Drawing template from the Hands-on
Test Drive tab.

m The Sheet Format/Size dialog box is displayed. A
(ANSI) Landscape is selected by default. Click OK.

m  The Model View PropertyManager is displayed. Click

Cancel from the Model View PropertyManager.

The Model View PropertyManager is displayed if the Start
command when creating new drawing is checked from the
Options box.

View the sheet properties.

m  Right-click Properties in the Graphics area. Third
angle projection, A (ANSI) Landscape, with a 1:1 scale
is displayed.

m Click OK from the Sheet Properties dialog box.

View the drawing.

Hands-on Test Drive

ﬁ_ |

Mode
R ) )
MesdCancel| ¥
Part/Assembly to )

Inserkt

Open documents:

N Bar-Clamp

Browse. ..

_Shget (_Sheetl)
Edit Sheet Format

Add Sheet...
B | copy
X | Delete

Ero%grﬁes. o

m Click the View Layout tab. The View Layout toolbar is displayed.
m  Click the Model View tool. The Model View PropertyManager is

displayed.

isolidWorks || Fie Edt Vew st Took Toobox Widew tep 9[- (¥ - b - & -

TR e 5 &
Standard |Model Bresk Crop
3View | View View
View Layoul\ Annctation | Sketeh | Evaluale | Ofice Produdts | @, ¢} %g 2 )

- Gy

I
{1}
X

[Message Ll

| Part/Assembly ta
Insert

| Thumbnail Preview

| @ptions
Start comman d
r

when creating new
draving

| cosmetic Thread
Display

Ot

quality

=il

B EEE

A Bow

bt

quality

L a
ST Casheett [

‘Adds an orthogonal or named view based on an existing p.., 0.79mm  164.77mm  Omm

Under Defined  Editing Sheatl 111 @

What About Drawings?
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Adding an Isometric View

Pictorial views such as an Isometric view
make drawings easier to read and visualize.
Because SolidWorks models are true three-
dimensional solids, creating pictorial views
is as simple as the click of a mouse. Also,
since a SolidWorks drawing can reference
several different files, parts, or assemblies,
you can add detail views of various
components on the same sheet or additional
sheets in the same drawing.

Isometric View

Displays the part with height, width, and depth equally foreshortened.
Pictorial rather than Orthographic.

Shows all three dimensions: height, width, and depth.

Easier to visualize than Orthographic views.

SFE DWG. NO. REV
FE A Bar
--------- 0D D1 BT SCALE: 11 WEBGHT: SHEET1 OF 1

4 k3 2 1
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Inserting a Drawing View

1 Open an assembly.

m Click Browse from the
Model View
PropertyManager.

2 Select the Bar assembly.
m Set Files of type: Assembly.
m  Double-click Bar.

3 Select an Isometric view.

m Single view is selected by
default. Click *Isometric for
Standard views.

4 Set the scale.

m Click Use custom scale.

m Select User Defined.

m Enter 1:3.

5 Position the view.

m  Click in the upper right corner
of the sheet to position the
Isometric view.

m  Click OK from the Drawing
Viewl1 PropertyManager.

Note: If you do not like the view position,
click and drag the view boundary to
the correct location.

Adding an Isometric View

Hands-on Test Drive

Part/Assembly to Insert &

Open documents:

N Bar-Clamp

— Browse. ..

Look in: | (3 Selidwiorks Test Diive @ & &
|5 Phototiew /
|2 SeaBatix

I2) Simulationzpress

per_Layout, SLDASM
+ Miniarab Assembly, SLDASM

File name: BarSLDASM = E]
Files of type: | Assembly [*, asm?” sldasm) __»v 1
Description:  <Mone>

Message ¥ |4

:.Réi’erence Eol"l‘ﬁ‘gurét‘i‘on K |
r: Diefault |

| Orientation A
[ create multiple views

Standard views:
O
aFD

*sometric

=)

Mare views:

»

Scale

(O Use sheet scala "
b *Dimnetric
H (&) Use cListom scale |C*Trimetric

User Defined f
13 |

|:| Preview

) =)
Ry 1

= "k
5"
]
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Drawing View Display

102

Views can be displayed in several ways: Wireframe,
Hidden Lines Visible, Hidden Lines Removed,
Shaded With Edges, and Shaded. The following
illustration shows the ways in which models can be
displayed in a drawing.

aadea

Drawing View Display
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Changing the Drawing View Display

| Display State

RN Default D

|

1 Select the view display.
m  Click inside the Isometric view
boundary of the Bar. The Drawing o 5
View1 PropertyManager is displayed. — :

imRisnlwtyle A
m Click Shaded With Edges |&| from [=E=FE)
the Display Style box.

Tip:  You can either select the drawing view
boundary or select inside the view.

2 Deactivate the origins.

m Ifneeded, click View, de-select Origins from View | Insert Tools  Toolbox
the Menu Bar menu. 5% Redran q
Screen Capture
Display
Modify

Lights and Cameras

Hide Al Types

;@ Planes

t@ Live Section Planes
.f:}\ Axes

& | Temporary Axes

@| Crigins

3 Accept the defaults.

m Click OK from the Drawing View1
PropertyManager. View the Bar Drawing B

| Sensars
FeatureManager. E P
=-[8 Shest1
. . = f& sheet Farmat1

Note: Later, display Tangent Edges Removed in the E Cororml Table Archrt
Isometric drawing view. B il of Materials Anchort

@ Hole Table Anchorl

@ ‘Weldment Cut List Anchorl

ﬂ Revision Table Anchorl
% Jrawing View

+ @ Bar<1>

B8 |7 >
= .
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Adding a Sheet to the Drawing

A SolidWorks drawing can contain multiple sheets. Each sheet can contain
multiple drawing views. A new sheet is added to display different types of views.
Use the drawing sheet tabs at the bottom of the screen to quickly switch between
sheets and make selections.

WEM HO. | PART HUMEER DESCRPTIGN | o
[bentkar

&}

[ [ ]n] o o ]u]e -

[ R 5 I O 8 1 Y IR

Doy Leme

tear
Cannestor
HEN_0F 305}2

Sheet1

7

SECTION A-A

Sheet2

SIE DWG. HO. REV
SCALE 11 WEIGHT. SHEET2 OF 2
!
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Adding a New Sheet to a Drawing

1

Note:

Add a new Sheet.

m Click the Add Sheet tab in the bottom
corner of the Graphics area. Sheet2 is displayed.
You can add as many sheets to a drawing as you

need.

View the sheet default properties.

m  Right-click Properties in the
Graphics area. The default name
is Sheet2. A (ANSI) Landscape,
Third angle projection is
selected.

Accept the defaults.

m Click OK from the Sheet
Properties dialog box. A new
drawing sheet is created within
the same drawing. Sheet2 is
active. The names of the two
sheets appear in the named tabs
at the bottom of the Graphics
area.

Hands-on Test Drive

Add Sheet
TIITI] [ sheett [

Add Sheet

T [LoSheetl | [&Sheptz [0

Solidworks Premium 2010 k

Sheet Properties @
= Type of projection
Hame: | Sheet2 T Neoct view label; A
- — O First angle -
Seale: |1 i B (% Third angle Next datum A
Sheet FormatiSize /
) standard sheet size B
[l onky show standard Format
[ (aNST) Landscape ~
| A EANST) Portrait 5
|B (ANSI) Landscape
| (ANST) Landscape
| D (ANST) Landscaps
E (ANST) Landscaps
laniansm landerane
. -
Ci\Documents and Settingsht |
Display sheet format
Widh: ¥alue Height: Value
(O Custom sheet size
Use cuskom property valuss From modsl shownin:

By default, SolidWorks selects the same sheet format to keep the title block

information consistent.

[ SX = DBcnr -
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Saving the Drawing

106

Drawing files have the
.slddrw extension. A new
drawing takes the name of
the first model inserted. The
name appears in the title bar.
When you save the drawing,
the name of the model
appears in the Save As
dialog box as the default file
name, with the default
extension .slddrw. You can
edit the name before saving
the drawing.

Save As

My Recent
Drocuments

iy Documents

v
Favorites

Py Metwork,
Places

Savein | [ Solidworks Test Diive 7O FmE-
(Ehotoien:
|5 5eabotix
lﬂjSlmu\atmnXpress

Plate-associativity, SLDDRW
File rame:  [Bar SLDDRW v [save J-]
Sawve as type: |Drawing [*.dr:” slddre] ;N [ Cancel I
Description: ! ‘

Saving the Drawing



Saving the Drawing
1 Save the drawing.

m Click Save from the
Menu Bar toolbar. Bar is
the default drawing name.

m Click Save from the Save
As dialog box.

2 View the updated
FeatureManager.

Hands-on Test Drive

Save As X
) Savain | (£ Soidworks Test Diive vo 2 E
[=photavient
MyFiscant, [ [Eeheiodond
Douments |3 5eaBotix
- () simulationizpress
@ Plate-assodiativity, SLODRW
Desktop
My Documents
File name: BarSLODRW v/ Save |-
| ¥ =l
e Save as ype: | Drawing [* s slidrn] 1 Carcel
Favoiites : -
Description: | |
@ Dlown e
-
by Network
Placss

m  View the updated Drawing FeatureManager.

Saving the Drawing

(3] sensors
[A] Annotations

Sheet Format1

General Table Anchorl

: Bill of Materials Anchorl
Hale Table Anchorl
‘Weldment Cut List Ancharl

i Bar<l
= [ sheetz
= Sheet Formatz
FH General Table Anchorz
@ Bill of Materials Ancharz
@ Hale Table Anchorz
@ Weldment Cut List Ancharz
ﬂ Revision Table Anchor2
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Inserting Standard Views with Annotations — _
In SolidWorks, creating standard Orthographic views is BarClao G B

Options

as easy as click and drag. Click the View Palette |52 | tab mpﬂ.mmmamm

[ Design Annotations

from the Task Pane. ] D ri<pert Arictatons

[JInclude items fram hidden features
Insert four standard views; Front, Top, Right, and
Isometric of the Bar-Clamp part.

Auto-start projected view

Drag views onto drawing sheet

Import dimensions and tolerances you created using

DimXpert for the Bar-Clamp. T
@
Note: At this time, the Bar-Clamp part is open. Drawing @iFort () Top
dimensions in drawing views may vary.
(&) Right *Back
*Left *Bottom
Ly
*Current *lsometric
2% (D 4.5¢0.25
N P 94605 X 90°¢1°
@
) @
\J
2x 146 /
44 R12 —/_u_i 55
p—236
20+0.5
Li 55405 ——‘ p— 32205 —

DIENS KoHS ALEH INGHE | DRAVM
ToLERA HCES:
creckED TITLE
GLLLR: L CH2  BEND +
W PLAGE BEGIAL 1 L4
THREE PLAGE DECIUAL 2 o,

(o an
SOUENTS

SEE DWG. NO REV
A Bar
AFPUCATION B HOT SGALE DRAVUNG SCALE:1:1 WYEIGHT: SHEET 2 OF 2
A 4 3 2 1
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Inserting Four Standard Views with Annotations

Hands-on Test Drive

¥iew Palette E=
1 Select the Bar-Clamp part. Bar Clame E)x]
Options
m  Click the View Palette [ ] tab from the Task = ——
Pal’le. . E aigsgjztx:ﬁt:r:o}:éden features
m  Select Bar-Clamp from the drop-down menu in @
. Auto-start projected view
the View Palette. =
2 Insert four views with imported Annotations from [ Deweeibdsmm
DimXpert. =1
m  Check the Import Annotations box. poam
m  Check the DimXpert Annotations box. o
m Click and drag the Front view from the View
Palette onto the drawing sheet in the lower left [11] T4
corner as illustrated. @RgE Bk
3 Create the Top view.
m Click a position directly above the Front view. [11]
The Top view is created. feft Botom
*Current *Isornetric
2% b 45+0.25
/| @ 94205 % $0°+1°
) @
2x 16
I
4% R12 il uE
]
t
20:0.5
uuuuu SEZE DWG NOBOr REV.

Inserting Standard Views with Annotations
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4 Create the Right view.

m Click a position directly to the right of the Front view.
5 Create the Isometric view.

m Click a diagonally position as illustrated.

PR D AEE0TE
@ 94405 X 0P+
1 5y
(&) © =)
2% 16
4% R12 —= T
36
20£0.5
‘ 5540.5 | L 40,5 «‘
E cHEGKED TITLE
S &t G pratiee! SEE [DWG. NO REV
D K e on A ar
PRCHBIED. AFPUSATION BO HOTSCALEBRAVUNG SCALE: 1] WEIGHT: SHEET2 OF 2
5 4 3 2 1

6 View the results.

m Click OK from the Projected View PropertyManager. The four views are
displayed on Sheet2. Click and drag the views, address the arrow heads, and

relocate the annotations in the next section.
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Fine-tuning the Drawing Views
There are four views on Sheet2 in the Bar drawing.

Before you add anything else to this drawing, move the drawing views and
relocate the view annotations.

The mouse pointer provides feedback in both the Drawing Sheet and the
Drawing View mode.

Note: View the mouse pointer for feedback to select Sheet, View, Component, and Edge
properties in a drawing.

2% P 452025 9
N B 9.4#0.5 X 90°+1°
>
{ i
N
2% 16
4% k12
9.5 36
o e —
¥ T ::
[ [ 20£0.5 £
i ) :
4 L |
| 55405 | — 30405 J
IR CHECHED TITLE
TV PLACE PECIWAL 2 EHS APPR
DRA S B I#E S30E FROFERIV @ SIZE DWG. NO REV
HERERAEAE e | wee ™ A Bar
POCHIBIED. RPPLEATION DO HOTSCALE DRAWNG SCALE: 1:1 WEIGHT: SHEET 2 OF 2
5 4 2 2 1
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Manipulating Drawing Views and Annotations

1 Reposition the Front view.

m Click and drag the Front view boundary. o
The alignment of the Top and Right views _
is fixed in relation to the Front view. The POt
Top view can be moved vertically, and the | i f
Right view can be moved horizontally. ! 55405

2 Move the dimensions off the view.
m  Click and drag each dimension off the
model.
3 Modify the dimension arrow direction.
m Zoom in on the dimension arrow. 05
m Click the dimension. -
m Click the blue dot on the diameter

g

.

55405
dimension to toggle the arrow as
illustrated.
4 Reposition the Top view.
m  Click and drag the Top View 2% @ 45:0.25
D 94405 % 90°E]° .
boundary. _ P
5 Move the dimensions off the i N
. Fan
view. RN @%
m Click and drag each Sl
dimension off the model. '
A% R12+—/

6 Modify the dimension arrow
direction. 7 %
m Ifrequired, click the blue dot

on the diameter dimension to
toggle the arrow as il
llustrated.
TR —%&— A &
S ;
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7 Display Hidden Lines Visible.
m  Click inside the Front view
boundary.

Note: The Drawing View mode icon.

m Click Hidden Lines Visible from
the Display Style box. The Front,
Top, and Isometric views are

Hands-on Test Drive

I,

= g ]
i s

4

_

b3

displayed in Hidden Lines Visible
mode.
m  Right-click inside the Front view

Tangent Edge %

| Delete

Eelationslonans Oobion

Tangent Edges Visible
Tangent Edges ‘With Font
v | Tangent Edges Remaoved

boundary.
m Click Tangent Edge, Tangent
Edges Removed.

m Click OK from the Drawing
View2 PropertyManager.
m  Perform the same above procedure
for the Right view.
8 Display a Shaded Isometric view.
m  Click inside the Isometric view

boundary.

m  Click Shaded from the Display
Style box.

m Click inside Sheet2. View the
FeatureManager.

Note: New in 2010 is the ability to edit a
dimension in the pop-up dimension
palette. This reduces mouse travel and
simplifies dimension editing from the
Dimension PropertyManager, and contains
the most common fields to be edited.
Recent edits and predefined standards can
be previewed and recalled instantly.

Fine-tuning the Drawing Views

Reference Configuration 3 :’\_

P8 [oetaut v

b3

[ orientation

Standard views:

(D]
]
BBE

GallE=]

-Display Style
Use parent skyle

| =

32.00

|
()« () S =

A

i)
*x
+

#
.
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Adding a Section View

Note:

The Section view shows you a
slice of a part as if you took a saw
and cut it open. Section views are
very effective to look at details
that would otherwise be very
difficult to see.

Section views can be very tedious

to create manually in a 2D drafting
system. Because SolidWorks models
are solids, creating a Section view is
nearly automatic. A section view:

m  Displays the internal structure of
a model.
m Requires a section cutting plane.

Create a Section view in the drawing
by cutting the parent view with a
section line.

The section view can be a straight cut
section or an offset section defined by
a stepped section line.

If the section line isn’t drawn long
enough, the Section view will be
incorrect. The section line should run
nearly the full width of the view, from
border to border.

Adding a Section View

Hands-on Test Drive

2% @ 4.5:025
N B 9.440.5 % 90°+1° s

|

|77

SECTION A-A

2% 16

o
N7
7
e
p— Y

4% k12
%5

™
Sheet Format2
Dramwing Yiew2
Drawwing Yiew3
Drawing YiewsS

[
[=]
bi]

#- 4 Section Yiew &-24

| Section Line

-3

AH EETE i
) Flip direction

A
A h

Document Font

13 |

Section Yiew
[Partial section
[ pisplay onky cuk Face(s)
[] auto hatching
[ isplay surface bodies

| Import annotation from # |

Annotation views):

Irnport annokations
|:| Design annokations
Dimxpert annotations

[JInclude items fram
hidden Features

[ [.).i.sp.l-ay gl:y.l.e ¥ |

| scale ¥ |
| Dimension Type ¥ |

| Cosmetic Thread Display ¥ |

More Properties...
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Adding a Section View

116

1

Locate the midpoint.

Click the Section View |E|
tool from the View Layout
toolbar. The Line tool is
activated. The Section View
PropertyManager is
displayed.

Locate the midpoint of the
left vertical edge on the Top
view for a reference. Position
the mouse pointer over the
center of the left vertical
edge. Do not click the
midpoint.

Sketch the section line.

Drag the mouse pointer to
the left.

Click a position to the left of
the profile.

Click a position horizontally
to the right of the profile.
The section line extends
beyond the left and right
view boundary.

Place the Section view.

Click a position above the
Top view. The section
arrows point downward.
Check the Flip direction in
the Section View A-A
PropertyManager.
Un-check the (A)Front box
as illustrated.

Display Hidden Lines
Removed.

Click Hidden Lines
Removed from the Display
Style box.

2% @ 4.5£025

N 9.420.5 X 90°£1°

2816 N

4x R12
B 34
2% @ 45025
@ 4205 ¥ 90°+1°
b (@ (@)
S
2X 161 N
4% R12
G 24
2% @ 4.5:0.25
NSO 94205 X 90T
i BN JlL.
&
2% 14 * &
A
4% R12
9.5 354

Import annotation from %

Annotation views):

Irnport annokations

|:| Design annokations

Dirnspert
annotations

[JInclude items fram
hidden Features

4

»
4

Section Line

:j I%Flip direction
AN

AH

Document Fonk

Display Style
[JUse parent style

B O @ @ @

| B
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5 View the results.
m Click OK from the Section View A-A PropertyManager.
SECTION A-A
2% $ 45025
D405 90PETT A A
f * Y @9 ?
N/
2% 16
4xR1Z
9.5 36
= = i
| 20k0s
55:0.5 ! L 32405 J
T e
T —
A Bar
i BPFUCATEH DO HOTSCALEDRAWHG SCALE 11 WEIGHT: SHEETZ OF 2
5 4 2 2 1
Note: New in 2010 is the ability to set the depth of a section —
Section Yiew A

view in parts by specifying how far beyond the section
view line you want to see. This is available under Section
Depth in the Section View PropertyManager.

Adding a Section View

[Partial section

[ oisplay onky cuk Face(s)

[ auto hatching
[ oisplay surface bodies

Section Depth ~
o 6.35mm =
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Adding an Annotation and
Reference Dimension
Insert two centerlines into
the Section view. Apply the

Centerline tool from the
Annotation toolbar.

Note: You can insert centerlines
into drawing views
automatically or manually.
SolidWorks avoids duplicate
centerlines.

Insert a Reference dimension
using the Smart Dimension
sketch tool.

118

2% @ 4.5+0.25

P 9.450.5 % 90°£1° A A
i * By (B ,
2/
2% 16
45 R12
S 36

{#} CenterMark R

e BOES |H= centeriine | =
atch/Fill . R

M

Centerline

Adds centerlines to a view or to selected
entities,

Adding an Annotation and Reference



Adding an Annotation and Reference Dimension

1 Insert Centerlines.

2 Add areference dimension between
the two centerlines.

Click inside the Section view boundary as
illustrated. The Section View A-A
PropertyManager is displayed.

Click the Centerline tool from the Annotation
toolbar. Centerlines are displayed in the Section
View.

Click OK from the Centerline
PropertyManager.

Hands-on Test Drive

Section Yiew A-AE

SECTION &-A

2

SECTION A-A

Dimension Text
Ikllﬁll@ll«ﬁ‘l

Click the Smart Dimension tool <

from the Annotation toolbar.

Click the Smart dimensioning box

b3

from the Dimension Assist Tools
dialog box.

Click the left centerline.

Click the right centerline.

Click a position above the profile to
place the reference dimension.

If needed, click the Add
Parenthesis box as illustrated.

Click OK from the Dimension
PropertyManager.

Adding an Annotation and Reference Dimension

Dimension

< R

Autodimension
Dimxpert

Dimension Assist Tools 4]

|EL§‘ Smart dimensioning

|@\ Dimxpert

2

Layer

= -Mone- e

—34)—=

V2

SECTION &-A
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3 View the final drawing.
m View Sheet2 of the Bar drawing.

:_-—i A% ’\‘.J‘
] ‘
1 ;
| |
| secronaa |
OX @ 4.5:025 -
NSOD 405K 01T A A
% * R
' AN 7N
S &/
2% 14
4% R12
9.5 36
- Sr=r” -t
O i
3 - 2005 .
| - Vol
F— 55:0.5 —4 F— 32405 —4
ULt oRERWNE SFECFED: e | o
SisdioH A, | St
i e
T et pn L T o arm
TREERASESRMAL + | wrenern
T 7
[ ——— e e
TR SZE DWG. NO REY
A Bar
b arvucation b HoT sanLEbRRING SCALE 111 WEIGHT SHEETZ OF 2
5 4 3 - 1

|T| Tangent Edges Visible
Tangent Edges ‘With Font
Tangent Edges Removed

1

Hide Ends

.Tangent Edge g
Jurnp ko Parent Yie
Comment

2 | Delete

@ Properties. ..

Note: To Display Tangent Edges
Removed, right-click in a drawing
view, click Tangent Edge, click —
Tangent Edges Removed.
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Exploded Views

For manufacturing purposes, it
is often useful to separate the
components of an assembly to
visually analyze their
relationships. Exploding the
view of an assembly allows you
to look at it with the components
separated. While an assembly is
exploded, you cannot add mates
to the assembly:.

=) o 5
B e @ o;ow g
Fzsai:nre: Geeonl;eel?rc\? Mew Bilof | Exploded Explode |Instant3D
Motion | Materials View Line
- - Study Sketch
B Eh bt P O
LANSME P60 @R-O-

An exploded view consists of

one or more explode steps. An exploded view is stored e
. . . NP R D
with the assembly configuration with which it is created.
Each configuration can have one exploded view. ot -

Select component(s) and then
drag a manipulator handle to

Today, you will create a single exploded view in the Bar create an explode step.

assembly, and then display the exploded view in the Bar
drawing. "

| Explode Steps ¥

Settings "

@

[ —
é

Options "

{31

D Auto-space components
after drag

- J

Select sub-assembly's
D parts

Reuse Sub-assembly
Explode

Exploded Views 121
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Inserting an Exploded View

1 Open the Bar assembly.

m  Click the Sheet1 tab. Sheetl is displayed. I@B !
m  Right-click inside the Isometric view boundary. ﬁ%

m Click Open Assembly. The Bar FeatureManager is L
. Yiew {Drawing ¥iewl)
m  Click the Isometric view M tool from the Heads-up

View toolbar.
2 Insert an Exploded view.

m  Click the Exploded View tool from the
Assembly toolbar. The Explode
PropertyManager is displayed.

3 Select the Clamp.

m  Click the top face of the Clamp in the
Graphics area.

m Drag the green/orange axis of the
reference triad upward above the Bar
assembly. Explode Stepl is created.

4 View the results.

m Click OK from the Explode
PropertyManager.

5 Zoom in on the Clamp.

m  Click the Zoom to Area tool.
m  Zoom in on the Clamp.

m  Click the Zoom to Area| “! [tool to deactivate.
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6 Insert the front route line.

m  Click the Explode Line Sketch tool
from the Assembly toolbar. The Route Line
PropertyManager is displayed.

m  Click the face of the front B18.3.1M Hex
SHCS as illustrated.

m  Click the face of the front inside CBORE
hole as illustrated. The selected faces are
displayed in the Items To Connect box.

m Click OK from the Route Line
PropertyManager.

& R O
Items To Connect A

7 Insert the back route line.
m Click the face of the back B18.3.1M Hex
SHCS as illustrated.
m Click the face of the back inside CBORE
hole. The selected faces are displayed in
the Items To Connect box.

m Click OK from the Route Line
PropertyManager.

m Click OK from the Route Line
PropertyManager.

Exploded Views 123
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8 Exit and save the model.

|

m Click Save from the Menu Bar Configurations
toolbar. = Y9 Bar Configuration(s)
m  Click Yes. _TL_T Default<Default_Display
9 Return to a collapse state.

Click the ConfigurationManager | | tab.

Collapse

%Animate collapse

]
m Expand Default. X Delete
m  Right-click ExplView1. T
m Click Animate collapse. View the Kb @+ b b
animation of the Clamp. s Ao
m [frequired, click Stop from the Animation
Controller box.

m Click Close from the Animation Controller box.
10 Return to the FeatureManager.

Al >
m  Click the FeatureManager design tree tab. Ty

11 Save the Bar assembly- @ Bar {Default<Default_Displa

[3] sensors

m  Click the Isometric view M tool from the Heads-up ] fonotatns

+ |£| Lights, Cameras and Scer]

View toolbar. % Front Plane
% Top Plane
m Click Save from the Menu Bar toolbar. <§ Right Plane
Crigin

12 Return to the Bar drawing.
m Click Window, Bar - Sheet1 from the Menu Bar
toolbar. Sheetl of the Bar drawing is displayed.
13 Set the Exploded state.

[ ] Right—click inside the Relations/Snaps Options.
Isometric view boundary.
. . Comment
m Click Properties. = em—
m  Check the Show in exploded ¥
state box. __ _
. . Configuration information
| Cth OK from the Dranng () Use model's "in-use" or last saved configuration
VieW Properﬁes dlalog bOX. {#) Use named configuration:
Default v
| Clle OK from the how in exploded stake
Drawing View 1 Ry St :
Default_Display State-1 w
PropertyManager.
. B Balloons [ show Envelop
m  Click Rebuild El from the
Menu Bar toolbar.
OF ] [ Cancel ] [ Help
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14 Save the Bar drawing.

m Click Save from the Menu Bar toolbar. View the results.
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Smart

Dimension

O-2-8-
@2-0 -

Entities

-

Trim

7 & Mirror Entities

Offset EEE Linear Sketch Pattern
Entities
0

Gl SelidWorks | Fle Edt view Insert Toos Toobox Window Heb j\_[] B A = I | ?--0%
© \-O-n- % :

. Display/Delete

Relations

| view Layout | Annotation | Sketch | Evaluate | Office Products |
= = = = =

Drawing Wiewl

[ -

heetz

Drawing Yiewsz
Drawing Yiews
Drawing Yiewd
Drawing Yiews

Ul 4 GRS

MK Bl b BT
vt

%] = - Ogr

- &

e

BDEENEE

e TME
e s [
T WACT BT F
TETRACT U AL | raam
ax
Coris
SEE DWIE, HO rEV
ey | e Bar
APHIEATIOR D kOTSE AT DR AWk G $CALE 1:1 WEIGHT: SHEET 1@ F2
$ + 3 1
W4 ¥ p|] [& Sheet1 L Sheet? [ 0 |
Solidarks Premium 2010 273 42mm 3.88mm O Under Defined  Editing Shestl 111 @ &
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Bill of Materials

Note:

126

ITEM NS, PART MUMBER DES CRIPTIOMN ST,
A drawing can contain a 1 BentBar 1
table-based Bill of Materials e }
or an Excel-based Bill of CE TR 2
Materials, but not both. : e f
The table-based Bill of T Roiiel LR :
Materials is based on ° SH:\édESL;rfng 4
Sollld(;Vorks tables and 7| |
includes:
m  Templates
m  Anchors Bill of Materials  ? |
m  Quantities for configurations ¥ R
m  Whether to keep items that have been deleted from | 1able Template =
the assernbly barn-material 40
Zero quantity display &
Excluding assembly components Table Position A

Following assembly order
Item number control

You can specify a starting Item Number, but the

increment is always a single integer (1, 2, 3...., 100, Rt Configuration
rouping

101, 102..., for example).

You can change the text in any cell by double-clicking

and editing on the screen, but if you edit data generated | Border
Use document settings

by SolidWorks (Item Number, Quantity, and so on),

you break the link between the model data and the Bill :

of Materials.
You can now set options for specific assembly — A
components directly from the BOM. You can link & | tare- b4

Attach to anchor

BOM Type

Configurations

Iterm Numbers

£

&

Ll

£l

b

drawing BOM’s copied from a previously created
assembly BOM using the Bill of Materials PropertyManager.

Bill of Materials



Creating a Bill of Materials

Hands-on Test Drive

. . iz
1 Create a Bill of Materials. Tables
m Click inside the Isometric view boundary in .
Sheetl. The Drawing View! PropertyManager is | Generd Table
displayed. il Kedy
m  Click the Annotation tab from the S A e _
Comman dManager. ﬁ FE{xc%el.bas—ln?dblBlII of Materials
= 2WISION 1 atle
m  Click the Bill of Materials tool from the ___ _
Consolidated Tables drop-down menu. The Bill of (= Bill of Materials 2
Materials PropertyManager is displayed. Accept “ﬁ » _
the default bom-standard for Table Template. i A
. i . Select options and then
m Click OK from the Bill of Materials click OK to place Bill of
Prope rtyManager Materials into the drawing.
Table Template \
bom-standard @|
2 Locate the BOM table. T -
m  Click the left corner of Sheetl to position the [l T T
. . #[sheett ent Bar
Bill of Materials. The table creates the = Clarmp-Base
following columns: ITEMS NO., PART oo i e
NUMBER, DESCRIPTION, and QTY. : 2 Eem-,l(“{“'f’ St
7 arm
. 7 BWS.SEM—C@X]DX]Q
PR kSOt
& Hex SHCS -- GMH
b (o
o [HEN_OF 305)-2
3 Resize the BOM table.
. . ITER MO, FART NUMBER DESCRIFTION QTY.
m Resize the BOM table to fit in 1 Bent bar ]
the upper left corner of the § ﬂigmirg?;,i,gifsembw }
drawiqg. Click inside the ;‘ O T ;
Graphics area. T -
m Click and drag the vertical 7 E%,g%?ﬁ(“i x;g XN;Q 8
lines of the table to decrease or S 5 o Y A
) . ser Lbrany-Lemo
increase the width of each ¥ Lwmno !

column.
m Click inside the Graphics area
to deselect the Bill of Materials.

Bill of Materials
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Note:

By default, SolidWorks utilizes the filename for Part Number in the Bill of
Materials. Column headings such as: Part Number, Description, Cost, and
Material can be assigned as custom properties in the part. Custom properties are
then passed to the drawing.

ITEM NO.

PART MUMBER

DESCRIPTION

Bent Bar

Clarmp-Bose

MIniGrab Assernbly

Plate

B18.3.1TM - & x 1.0 40
Hex SHCS -- 24NH

Clamp

B18.3.0M- & x10x 12

G | =[O O s | GO N —

ocke -
BI8.3.TM-5x08x8
HC NH

~0

e o
User Library-Lema
Connector

(HEM OF 305)-2

- |s co~|\3m-~@4
-~

FEOPRETARY AND CONAE EHMAL
IHE MR AIDHE DHIANED W InE
DRAWINS § INE SOIE RS FERIT G
<MIEERI COMPEANY HAMIE METE>, At
PEPRGDUC 1D IHPAFI G A5 A W W3
SUIWG UL WE T[4 FERESD @

< HSER COMPANY HAME HERES §
FTGWELED.

5

HEKT A3 LKED 1
SPPUCATIN

4

LN LESS OTHERWRE § PECIFIED:

BRAEHS KHS ARE H HCHES
TOLERA HEES:

FRACTIOHRLY

ANGLLAR: MACHT  BEND &
Tt PLACE DEGIUAL 2
THREE FLAZE DECIWAL *

IHIETPREL G ECHE D
|G LA TS PER

PNTTIN

T

DO HOTSCALEDRAVING
3

DRAwH
enecp
BHG arpe
WS apn
as.
OuNENTS:

DATE

TITLE

SCE DWG

A

e}
Bar

SCALE: 1] WEIGHT:

REV

SHEET1 OF2
1

Note:
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A Bill of Materials can be created in an Assembly document.

Bill of Materials



Balloons in the BOM

Hands-on Test Drive

You can create balloons in a drawing document. The balloons label the parts in the
assembly and relate them to item numbers of the Bill of Materials (BOM).

However, you do not have to insert a BOM in order to add balloons.

If the drawing has no BOM, the item numbers are the default model values. If
there is no BOM on the active sheet, but there is a BOM on another sheet, the
numbers from that BOM are used.

ITEM MO,

PART NUME ER

DESCRIFTION

Bent Bar

Clanmp-Bse

MINIGrab Assembly

Flate

B18.3.1M - & x 1.0 x40
Hex SHCS -- 24NH

Clanmp

B18.35M-4x1.0x12

acket FOHS - 100
BI&2 1M -5 x0.8 x3

SO | e | [ On| | L RO —

He - BNH
User [ibrary-lema
Connector

{HEN OF 305)-2

SR R P Y I >
5

FROF HETA FY A HE COHRDENTAL
InE HIGFMAIIZ I CEMIAHED M IXE

FRORIED

HEXT i3y

WBED oH
SPPUCATIOH

4

LHLESS © THERWRE'S PECIFIED-
DWENS IS ARE H INCHES DRAVM
ToLERA HCES:

FERCTIONALE

AHGLLAE: MCHE  BEND 1
TV PLAGE BESIML 2
THREE PLACE DECIML 1

CHECKED
EHG PR
WS BPHE

WIERPRE SEOREI R Q.
| "

10 ERANC W HEF e

MR

s

DO HOTSCALEDRAWNG

3

HANE

DATE

TITLE:

SEZE DWG . NO REV
Bar
SCALE: 11 WEIGHT:
2 i

SHEET1 OF2

Balloons in

the BOM
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Adding Balloons to a Drawing

130

1

Select the view.

m Click inside the Isometric view boundary.

m Click Hidden Lines Removed from the Display
Style box.

Add balloons.

m Click the AutoBalloon tool from the Annotation
toolbar. The AutoBalloon PropertyManager is
displayed. Accept the default options.

m Click OK from the Auto Balloon
PropertyManager.

Reposition the balloons.

m  Click and drag the balloons as illustrated on Sheetl.

Save the Bar drawing.

m  Click Rebuild El from the Menu Bar toolbar.
m Click Save m from the Menu Bar toolbar.

¥ %

Message

&«

Style

<«

Balloon Laygut A
|g‘ Square
|§ | Circular
| § | Top
| g | Bttomn
| @ | Lefe
| @ | Right
Ignore multiple instances

(7 Balloon Faces
(%) Balloon Edges

>

Balloon Settings
Style
Circular L
Size:
2 Characters v
Balloon test
Ikem Mumber ~

Leader Style ¥

«

Erame Style

Layer

&«

ITEM NO. PART MUMBER

Bent Bar

Clamp-base

MiniGrab Assembly

Plate

B18.3.1M- 6 x 1.0 x40

Hex SHCS -- 24NH.

Clamp

BI8.3.5M- 8 xTD x 12
acket FCHS -- 12N

B18.3.1M-5x08 x&
ex SHCS -- 8NH

User Library-Lemo

9 Connector

(HEN_DF_305)-2

DESCRIPTION

|~ o o ||| ro]—

P O PSS RS O I 2
b

HLESS OTHERWRES FECIFED HaivE
DWAENS DN ARE R ICHE | DRAWN
.
FRACTIONALe eHECKED
AHSLLA

U CEDECHIL 1 NG AFPE
THREE FIAGE DECIVAL £ G AP,

05011 C 1t e as
ieHe

HExT assy e ol

AppUCATION DO HOT §CALED RAVMNG

5 4 3

TITLE

SEE DWG. NO REV

A Bar

SCALE:11 WEIGHT: SHEET1 OF2

1

Balloons in the BOM



Associativity

Note:

In SolidWorks, parts, assemblies and drawings
are associative. If you create a change to a part,
the change will propagate to any and all
assemblies and drawings that reference that
part.

m  Changing the values of imported
dimensions will change the part.

m  You cannot change the values of manually
inserted dimensions.

m Changing a dimension on the drawing
changes the model.

You will first open a drawing and view the

dimensions. You will them modify the depth of

the Plate-associative part in the drawing. Next

view the depth change in the part and then in

the associative drawing.

Model dimensions are associative between
parts, assemblies, and drawings. Reference
dimensions and DimXpert dimensions are one-
way associative from the part to the drawing or
from the part to the assembly. DimXpert
dimensions show up in a different color to help
identify them from model dimensions and
reference dimensions.

Associativity

Hands-on Test Drive
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Changing a Model Associativity

1

132

Open the Plate-associativity drawing.

Click Open from the Menu Bar toolbar.

Browse to the SolidWorks Test Drive folder.

Select Drawing for Files of type.
Double-click Plate-associativity. The
Drawing FeatureManager is displayed.

Modify the depth dimension.

Double-click the 5 depth dimension in the
Top view.
Enter 7mm.

Click Rebuild [ 8 ] from the Modify dialog
box.

Click the green check mark from the
Modify dialog box.

Open the Plate-associativity part.

Right-click in the Front view.

Click Open Part. The Part FeatureManager
is displayed.

Click Extrude1 from the FeatureManager.
Click the 7mm dimension. The Modify
dialog box is displayed.

Enter 5mm.

Open the drawing.

Click Window, Plate-associativity - Sheet1
from the Menu Bar toolbar. The updated
dimension is displayed in the drawing.

Return to Sheet1 of the Bar drawing.

Close the drawing. Click File, Close from
the Menu Bar menu.

Click Yes to All.

Close the part. Click File, Close from the
Menu Bar menu. Sheetl of the Bar drawing
is displayed.

0B - % -9 [K[]8 & -
TS

Display )
Rel, Open {Ckrl+0)
Opens an existing document,

|£¢_-ri~| & I
—]
@l open Part Lther

Zoom/PanfRotate

Recent Commands

View (Drawing Yiewl)

Plalﬁ—assodaijvity HiSmab
[7]| Platetassociativity *

bl
:E

Associativity
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SolidWorks Design Checker
SolidWorks Design Checker is a
timesaving tool for ensuring DRES 2

compliance with your BEAR G
organization’s design standards. |2 mimensioning standare

5’3 SolidWorks Design Checker - [SolidWorks Design Checker 1]

®] Flz  Edit Checks window Help

Dialog View | Summanry View | Option‘:a_

The SolidWorks Design Checker Artow Style
ili defined desi Custorn Property
utilizes predefined design Unifs Setting
criteria and verifies accuracy, References Upto Date
completeness, and standard e
. . . Dimension Font
compliance with design Detail Font

Detail View Label Font
Section Font

elements such as:

HBeHILH IL>OO»BERU

m Dimensioning standards Bection View Label Fort
A . d d . Yiew Arrow Font

[ ] nnotation and dimension T L
fonts Weld Symbol Fort

m Title blocks Table Font

. Balloon Font

m  Custom properties Overridien Mass Chieck

m Layers

m Materials

m Overridden dimensions

m Sketches

m  Assembly mates

You can set up and maintain compliance standards efficiently in a single file. For
each design check, you can generate HTML-based reports to track results.

Note: SolidWorks Design Checker is available in SolidWorks Professional and

Premium.
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Utilizing Design Checker

1 Activate Design Checker.

m Click the Options drop-down arrow
from the Menu bar toolbar.

m Click Add-Ins. The Add-Ins dialog box
is displayed.

m  Check the SolidWorks Design
Checker box.

m Click OK from the Add-Ins dialog box.

=] | options
| Customize...
Add-Ins...

Active Add-ins

|start Up |

=l SolidWorks Premium Add-ins

13 30 Instant Website
IR Circuitworks
[ &8 Featurevvarks

] Phatavarks
[l scanTazn

%{; Solidworks Design Checker

& Solidworks Mation
] salidworks Routing

[0 solidwiorks Simulation

I o o o |

2 Select the Design Checker option.
m Click Tools, Design Checker, Build

Checks from the Menu bar menu.
The Welcome to SolidWorks Design
Checker dialog box is displayed. Note: If
the show welcome page at startup is

Solidworks Explorer...
B | Driveworksnpress...
@ DFMXpress...

el

Simulationitpress. .

| Tools | window  Help SID P = e

checked.

m Click Create a New Standards File.
The SolidWorks Design Checker

Graphics area is displayed.

3 Select the Dimensioning

Standard Checks.

m Click Dimensioning
Standard. The
Document’s Dimensioning
Standard Check boxes are
displayed.

134

h Rt 5 P
£3: | Flodpress... A% mE- (D
® | sustainabilityxpress..,
§ || select
Compare 4
Find/Modify L

Design Checker

T

Check Active Document:

uild Checks
B i Checks Wizard

&' Farmat Painter...

Welcome to SolidWorks Design Checker &3]
Create a iE‘W Standards File

Open an Existing Standards File

Design Checker Help

Design Checker Tutorial

Show welcome page at startup.

Close

§& SolidWorks Design Checker - [SolidWorks Design Checker 1]

[E) File Edit Checks Window Help
OS2
SRR
%,Slﬂ Dimenszioning Standard

3 A Style |

i Custc.ml Document's Dimensioning Standard Check]

T ORIy

Dialog Yiew _Summary \u"iev_\l___ Dptions_

—

SolidWorks Design Checker



m  Check the ANSI box as

illustrated.

Hands-on Test Drive

Disloghiew: | SlimiaiiieviliOntionss

Document’s Dimensioning Standard Check

s

ANST

(Wbis] o
li

This checks only the document. properties settings.,

[user defined

er

[aost

[est

4 Select the Assembly

Mates Checks.
m Click the Assembly

Documents Checks

tool.

m Click Mate Error/Warnings.
The second element to check

is displayed in the right
window.
Save the Checks document.

m Click Save from the
Main menu.
m Enter SolidWorks Design

§& SolidWorks Design Checker - [SolidWork

[E) File Edit Checks ‘ind
DS 2
EREIE

Campanent Material (4552

ow  Help

| Dialog

mbly Document Checks

External References

Suppressed Components

@ 8 & i

Interference aolume

hate Errarfiarnings
Fixed Parts K

File name:

Save as type:

:-Standard Files {* swstd)

Checker 1 for File name in

the SolidWorks Test Drive
folder.
m Click Save.

Exit and return to the Bar drawing.
m Click File, Exit from the Main menu.

Note: The Bar drawing should be open at

this time.
Check the Bar drawing.

m Click Tools, Design Checker, Check

Active Document tool. The Design
Checker dialog box is displayed in the

Task Pane.

m  Un-check all boxes except ansi as

llustrated.

m  Click the Plus sign in Design Checker as

illustrated. Note the Design Checker tab

in the Task Pane.

SolidWorks Design Checker

Design Checker -Qf‘;
k el

Faormat Painter... E]

Spelling ...

Align Drawing Yiew L4

Check Active Document:
Build Checks
Learn Checks Wizard

Customize Menu

o e

: ansi
|:| iso
|[] din
| s
.D bsi
| ] gost
=]

Design Checker 4=

,_St Add Standards |

s 7%
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m  Double-click SolidWorks Design Checker 1 from
the SolidWorks Test Drive folder. SolidWorks
Design Checker 1 is displayed.

|CPhokoview

|2) SeaBotix

|E2)5imulationspress

f.:,g Solidwiorks Design Checker 1.swskd

~N

m  Un-check the ansi box. — -
. . esign ecKer
m Click the check box as illustrated. =14 7 %

Standard files:

|:| ansi
|:| iso
[ din
O jis
[ bsi
|:| gosk
[Oab
S0

Chqck Document

m Click the Check Document button. View the

Design Checker 4=
results. There are no errors or discrepancies. He =)
8 Close Design Checker. Bar - Shest1 f
m  Close the Design Checker dialog box. Checked by ; |SolidWorks Desic ¥
m  Resize the Task Pane to view Sheet]. [& 5 Document's Dmensianing|

% Bar - Sheet1

< | >

Auko Correct Al
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Printing
You can print or plot an
entire drawing sheet, or just
a selected area of the sheet.
You have the option to print
in black and white (the
default) or in color. You can
specify different settings
for individual drawing
sheets.

The Bar is an A (ANSI)
Landscape size drawing.
An A-size drawing can be
printed on a desktop printer.
Paper size is 8.5 x 11
inches.

Printing

Print

Document Printer

Mame:

Status;  Ready

Type: Samsung ML-1450 Series
Where: LPT1:

Comment;

Docurment Cptions

Hands-on Test Drive

Page Setup...

Preview

III R

Syskem Cptions

Enter sheet numbers/ranges.
For example: 1,3,5-8,10

[ Header/Foater, .. ] [ Line Thickness... ]
Print range -
@8l shegets Mumber of copies: |_1 31
() Current shest [CIPrint background

() Current screen image sHon [CIPrint ta file

() sheets: ; :

Print cross hatch on out of date views

Lo J

Close ][ Help ]

| File | Edit

L] Mew. ..

Lf} Qpen...

View Insert Tools

i L—Fﬁ Close

2@ | Publish eDrawings File
Save
| Save As...

f Save Sheet Format. ..
5 | Save Al

Find References...

Page Setup...
@ Print Previgw. ..
5z |Print...

Pack and Go...
Send To...

Properties...
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Printing a Drawing

1 Print a Drawing.
m  There are no
complicated printing
commands. Click

Print| = | from the

Menu Bar toolbar. The
drawing will print to
the printer associated
with the system setup.

Note: As with other operations,
you may be asked to
rebuild or save the part,
assembly, or drawing

before you can print.

138

0.2 @8- [BRY

4

B &

=2 | Print

[dl | Print Preview
Page Setp

Print

Document Printer

Mame: '

Ready

Status:
Type: Samsung ML-1450 Series
Where: LPT1:

Comment;

Docurment Cptions

[ Header/Foater, .. ] [ Line Thickness... ]

Prink range
(%) all sheets

() Current shest

OCurrent sCreen image Selection

() sheets:

Enter sheet numbers/ranges.
For example: 1,3,5-8,10

X

Page Setup...

Preview

Syskem Cptions

~

Mumber of copies: !_1 ‘jl

[1Print background
[CIPrint ta file

Print cross hatch on out of date views

[ OF ” Close ][ Help

Printing
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Sharing Information and Viewing SolidWorks
eDrawings Files

For many, 2D drawings still play an important role in
communicating information to customers, vendors, and
suppliers. Have you ever sent a CAD drawing file to
someone only to have them complain, “I can't open this
file.” Have you had to communicate with someone who
was using a different CAD system than you? Have you
ever sent 2D drawings to someone only they didn't have a CAD system at all? It is
also inefficient to plot the drawings, roll them up, and drop them in the mail.

|_ File,| Edit View Insert Tools

9 Thew...
=¥ | Cpen...
7 | Close

2@ | Publish eCrawings File

H Save

SolidWorks eDrawings

SolidWorks eDrawings files are an email-enabled communications tool designed
to dramatically improve sharing and interpreting 2D mechanical drawings.
eDrawings files are small enough to email, are self-viewing, and significantly
easier to understand than 2D drawings.

Viewing SolidWorks eDrawings

You can view SolidWorks eDrawings files in a very dynamic and interactive way.
Unlike static 2D drawings, eDrawings files can be animated and viewed
dynamically from all angles. The ability to interact with eDrawings files easily -
in an interactive manner - makes it a very effective design collaboration tool.
eDrawings Professional gives you the ability to perform markup and annotation of
eDrawings files which further enhances design collaboration.

Advantages of SolidWorks eDrawings

Recipients do not need to have the SolidWorks application to view the file.
View parts, assemblies, and drawings outside of SolidWorks.

Files are compact enough to email.

Creating an eDrawings file is quick and simple.

eDrawings display decals in SolidWorks parts and assemblies.
PhotoWorks decals applied to SolidWorks models are visible in eDrawings

Select the Publish eDrawings File tool from the eDrawings toolbar or
from the Menu bar menu to publish an eDrawings file for a SolidWorks
document.

m  You can create eDrawings files from other CAD systems too.
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Creating and Viewing an
eDrawings File

1 Publish an eDrawings file.
m  Click File, Publish
eDrawings File from the
Menu Bar menu. The Save
Sheets to eDrawings file
dialog box is displayed.
m  Click Selected sheets.
m  Click Sheet2.
m  Click OK.
2 Review the eDrawings
Viewer.
m  Review the eDrawings.

[‘3’ Open...
¥

Close

IMake Drawing From Part
% Make Assembly From Part

D Mew. ..
58,

218 | Publish eDrawings File

—# oK J [ Cancel ] [ Help J

Save Sheets to eDrawings file ‘x

() Current sheet:
() &l sheets
(@) Selected sheets

[Jsheet1

heet3

. (@ Ale  view Tools  Window  Help

3@@&@@

Open Save Print... Send Help
I £

| Q. Qo P %
Zoom Fit Zoom Area Zoom Rotate Pan Shaded |Fzrspective Select
‘<4 m Pl > A R L
gPrewnus Stop Mexk Play I sure  Seckion Stamp
=]
<3
)

o

=1e ]

@

Home  Mass Props

evs: Solidorks System Reguirements

—||@ DRAWINGS®? / @

Note: Move Component is one of the features of SolidWorks eDrawings Professional.
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Viewing SolidWorks eDrawings Animations

Animation automatically demonstrates how drawing views relate to each other
and the physical design. With the click of a button, SolidWorks eDrawings

“animate” all views contained in each sheet of your drawing, morphing from one
view to another.

The animation continuously shows you the SolidWorks eDrawings file from
different views. This dynamic motion is similar to turning a part around in your

hand as you inspect it. In a multiple sheet SolidWorks eDrawings file, all sheets
are reviewed.

‘@5 Fle Wiew Tools tWindow Help

=15] x|

Cpen Save Print... Send Help

: %] @ I
QB Q Z % 3
Zoom Fit  Zoom Area Zoam Rotate Pan Shaded |Ferspective Select Home Mass Props
‘<< m b > .8 A &
gPraviDus Stop Mext Flay : Measure Section  Stamp
d
=
I
4 CE
& ,,,,,,,

ow

)

)

¥

o)

Mewvs: SolidWorks System Reguirements -=>n@ DRAWINGS® / @
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Playing eDrawings Animation

1 Play the animation.

m Click Play . The SolidWorks eDrawings file is displayed showing you
each view. This display continues until you stop it.
2 Stop the animation.

m Click Stop El
3 Reset the view.

m  Click Home , to return the SolidWorks eDrawings file view to its starting

position.
(@ File  Wiew Tools  Window  Help _IEI_ESJ
P2 EH = R
Open Save Print... Send Help
i £ ]
q @ q 2 & (@|# [ | @ =
Zoom Fit  Zoom Area Zoom Rotate Fan Shaded |Perspective Select [:eome Mass Props
KM m M > & B &
Previous  Stop TMext Flay { Measure Section  Stamp
e

=8 B &
|E Cwerview  Pointer oot

— | & Bar
|@ = [H Sheet2
|__ @ Border
’i - dgd Drawing View2 2 et
!pﬂ @ Drrawing Yiew3 T e
|E= @ Dirawing Yiewd

= @ Dirawing Yiews

(< i @ Section View A-4

)

Mewws: Solicyorks System Reouiremerts =>||@ DRAWINGS® / @
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Communicating with SolidWorks
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eDrawings File Markup Tools | e e
New Feply Options
Engineers, designers, vendors, and purchasing }g v
agents utilize drawings to communicate. You pa
can create, view, and share your 3D models and ‘5'\
2D drawings with eDrawings. (&)

Note:

Communicating with SolidWorks eDrawings File Markup Tools

= (&

The SolidWorks eDrawings Professional
Markup tools provide elements such as
geometry, clouds, text, and dimensions. The
SolidWorks eDrawings Markup tools support:

m  Tablet PC’s support markup of SolidWorks
eDrawings files using the pen.

m  Markup comments displayed as a threaded discussion.

m Addition of long descriptions in the Description box that do not appear on the
drawing.

m  Display of unread comments in bold in the threaded discussion.

m  Ability to edit only your own comments.

Requires SolidWorks Professional or SolidWorks Premium.

[ @ Fle view Tooks Window Help _]51 X
2 H % R @
© GOpen Save  Print..  Send Help

i 3
q q q 2 @ #f | @ ©
[ ZoomFit  Zoom Area  Zoom Rotate Pan Shaded |Perspective Select Home  Mass Props
<< m Pl > s R
¢ Previous  Stop Mext Flay : Measure Section  Stamp
o o p?
@ Mew Feply Options
——|| = B Markp Comments 0
@ ..R+ mplanchard - Comment E
s
a A
Ey A
— | | & il Ii;
[« | Created: G/28/2008 - 1:47.55 g;!

Description: @ I
@ o+ [
® o
| Mews Soivorks System Reguirements =|@ DRAWINGS® # @
—

143



Hands-on Test Drive

Marking up a SolidWorks eDrawings File

1 Apply the Markup tool. * el

- @ | New. Options 0

m Click the Markup tool from the left E) g Q\Ttﬂ”;:ni:;“;”_t;mmenﬁ
Task Pane toolbar as illustrated. The _ £
Markup toolbar is displayed. ﬁ@ A

m  Click the Cloud with Leader @ tool & A

from the Markup toolbar. « 2

&3

m  Click the top of the Clamp in the
Isometric view to locate the arrow of the leader.
The Comment text box is displayed.

m Click a position below the Clamp to locate the
text.

2 Enter a comment.

n Enter the text, Review Review dimensions for the Clamp
. . k.
dimensions for the ¥
Clamp.
m Click the green
[V %vrap text
checkmark | ¥ | button.

3 View the comment.
m View your comment in the e-Drawing.

Note: In the design process, the eDrawings file
would be reviewed by another team
member. By clicking on the red cloud you
can Reply, Accept, or Reject the comment.
The threaded discussion builds in the
Markup Comments dialog box.

® @ Al
Mew  Reply Options 0
= Markup Comments

0\+ Wlanchard - dplanchard

A

N | @ &l E
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Saving SolidWorks eDrawings Files

You can save SolidWorks eDrawings files in one of several formats. You can save
SolidWorks eDrawings as:

SolidWorks eDrawings — Part, assembly, and drawing SolidWorks eDrawings
files that can be viewed by systems that already have SolidWorks eDrawings.

HTML — SolidWorks eDrawings files that are viewed using browsers that support
HTML.

Executable — Self-contained executable file that contains the SolidWorks
eDrawings Viewer embedded in the file. These files have .exe as a file name
suffix.

Zip — A compressed SolidWorks eDrawings file. These files have .zip as a file
name suffix.

Image files — Utilized as pictures. These files have .bmp, .tiff, or .jpg as a file
name suffix.

Saving SolidWorks eDrawings Files 145
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Saving a SolidWorks eDrawings File

1 s the eD ] fil @ Fle view Tools Window Held
ave the eDrawings file.
m Click Save from the Main e = & 2
Open Sd@ Frint... Send
menu.
m  Select the SolidWorks Test K Pl P
Dri f ld : Previous Mext Flay
rive folder. y
m  For Save as type: select
eDrawings HTML Files (*.htm).
The file can be viewed in a web
browser. Accept the default Flersrie  [parn N e
name Bar, SouE B2 e l'.'r_-\cel
m Click Save.
2 Close the eDrawings dialog — : : S —
box and return to the Bar 1nWEnE5aI 2010 pr1  (Limited Version Days Left = 35) - [Bar.edrw] [9]=]E3)
. = @
drawing Sheet1. e
Q q 2
m Close @l the eDrawings oo
dialog box. @l s o 4
3 Close all open models. B v ‘g
. . =4 ,, mplanchard - Camment, A7
m  Click Window, Close All 7 |l e
4@ | Created: 8/26/2008 - 1:47.56
from the Menu bar menu. [ A
g o
[
Note: New in SolidWorks 2010 is a @
print preview option for your ;
eDrawing. ) ®
53] Ent of the Solnoris 010Beta o =>]@ DRAWINGS® 7 @
Window ll Help (& l D - L‘E‘
% TMew Window
Cascade
E Tile Horizontally
O | Tile Wertically  Shift+T
Arrange Icons
Close all
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Applying DXF Export to Sheet Metal

Note:

The Bent Bar1 part that supports the
Clamp and MiniGrab was designed as a
sheet metal part. Sheet metal parts
contain special properties that represent
both a 3D state and a 2D state.

Sheet metal parts are designed in the 3D
formed state to be utilized in an
assembly and manufactured in the 2D
flat state. A sheet metal drawing
requires the flat state.

SolidWorks DXF PropertyManager
exports sheet metal to a .dxf file. A
preview shows what you are exporting
and lets you move unwanted entities
such as holes, cutouts and bend lines.
The scale is 1:1 by default. Also
SolidWorks automatically cleans up
overlapping entities so a cleaner file is
delivered to manufacturing.

This new feature will dramatically
speed up creation of .dxf for
manufacturing operations such as laser,
torch and water jet.

Applying DXF Export to Sheet Metal

Hands-on Test Drive

saark

»

(&) Sheet metals
() Faces | loops | edges

O Annokation views

cedatupon
Geometry
[Hidden edges
[eend lines
[Jinclude sketches
[CLibrary Features
[CFatming tools

|»

i Dutput Alignment

S
A axis | |€|
Y axis i |€|

A

i Export Dptions

A

() single File
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Exporting a Sheet Metal part to

DXF Look in: | (59 Solidworks Test Drive v| Q= E-
[C5)Phataview % Bar-Clamp. SLDPRT
1 0pen a Sheet Metal part [C5) Seabintix . _Bent Barl SLDPRT
. () Simulation®press 1 Bent Bar SLDPRT
m Click Bent Bar 1 from the I3 Finger Jaw.SLDPRT 7L E5108 Backup Ring.5L0A
M 3 “43 Jaw Mounting Top Plate,SLDPRT “14E5108 Oring.SLDPRT
SOlldworks TeSt Dere %3 Jaw Push_Pull Bracket, SLDPRT ‘»B5115 Oring SLOPRT
folder. 5 22mm Maotor SLDPRT 1 Clamp-Base . SLOPRT

* B18.3.1M - 6 % 1.0 x% 40 Hex SHCS -- 24MHX. sldprt "':: Coupling 2.5LDPRT

v

| £
Fiename:  [Bent Barl SLDPRT v [Ceen |-
Files of type: [Par [*.prt;". sldprt) v|

Description; ~ <Naone>

2 Export the Part.

m Click File, Save As from the LEves) it Mew et
Menu bar toolbar. -

m  Select Dxf (*.dwf) for Save as £ | ciss
type. (28 | Make Drawing from Part

m Click Save from the Save As ) Make Assembly from Part
dialog box. View the Output | S8 | Publsh eDrawings Fil
PropertyManager. = e

File name: Flat pattem - Bent Barl.DXF Bt z]
Save &3 ype Dl [.df] b Cancel

Part [*.pit” sldprt]
Desciplion: || ib Feat Part [*.sidifp] |
Part Templates (*.predot]

Form Toal [* sldftp] Options..
Parasalid [* »_t)

Parazolid Binary [*.5_b)
IGES ["igs]

STEP AP203 [* step:” stp)
STEP AP214 [*.step” stp)
ACIS ["sat]

VDAFS [“vda]

WRML [ ]

STL["sH

eDrawings [ eprt)

Adobe Portable Document Format (*.pdf]
Univerzal 30 (" u3d]
30 %ML [* Scdwrml)

Adobe Photoshop Files [ ped)
Adobe lllustrator Files [*. i)
Microzoft XAML [ xaml]

Catia Graphics [*.car)

ProE Part [".prt)

JPER [jpg)
HCG [*hcg)
HOOPS HSF [*hsf

Diwig [ dwg)
Tif -]
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@SnlidWoiks | Fle Edit View Insert Tools Toolbox Window Help & | 5l - AT 7?7 - = 0 X
»
Features I Skeich ]-Oiﬂce Products ] Sheet Metal [ Evaluate I Dim){perl] A %
NERE2ES S g mE @ G- @~
I DXF / DWG Output 7 |k % Bent Barl (Default<<Defaul.., ﬁ
o XK [
| Export Ro| |\
(%) Sheet metals | &
Faces [ loops [ |
Dedgas h];
() Annokation views 2
[Entities To Export A =
Gaometry :
4
[ Hidden edges
[JBend lines
[include sketches
[ Library Features
[ Forming tools
Output Alignment -
T
s —
* ais ; ‘ | A |
¥ axis ‘ | | A |
:B_{pp_rt Options al*| *lsometric
WA TTE]] _Model [ AnimationT ]
Salidvorks Premium 2010 Editing Part

= Acceptthe default
settings. Click OK 5| a @ a 4|
from the Output
PropertyManager. View
the results.
3 Save the Sheet Metal Part.
m  Click Save.
4 Close the Part.
Click File, Close from the
Menu bar menu.
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SolidWorks

PhOtOVieW 360 | - der Frame (Z(‘:‘;

Note:

Note:

150

SolidWorks
PhotoView 360 is a
new best-in-class
rendering
application for
creating
photorealistic
images from 3D
CAD models with a
simple click and
drag approach. Help
your customers and
colleagues visualize
your designs more
easily.

Save images to a
file type in a variety of formats for printed
marketing materials and Web pages.

The target users for SolidWorks PhotoView 360
are designers who require photorealistic images
without spending a lot of time with numerous
settings.

PhotoView 360 uses High Dynamic Range Imaging (HDRI). HDRI is a set of

Compuzerve GIF [*.gif]

Fadiance High Dynamic Range HDR [*hdr)

JPEG [*jpal

Portable Metwork Graphic PG [*.png)
SGI RGE [*.5ai)

Truevizion Targa TGA [ tga]

Tagged Image Format File TIF [*kif]
1E-Bit TIF [*.tif]

techniques that allows for a greater dynamic range of exposures.

With PhotoView 360, you can begin marketing product concepts early in the

development cycle and get to market faster.

Utilize the Bar2 assembly in the SolidWorks Test Drive\PhotoView folder.

SolidWorks PhotoView 360 is required for the next section.

RealView Graphics are carried over to PhotoView 360.

SolidWorks PhotoView 360
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Creating a SolidWorks PhotoView 360 Image

1 Activate SolidWorks PhotoView 360.
m  Minimize the SolidWorks Graphics area if needed. SolidWorks
is not required to run PhotoView 360.
m Click the PhotoView icon in the MS Window. The SolidWorks
PhotoView 360 dialog box is displayed.

£ untitled.Ixo - PhotoYiew 360 2010 Betal [build 31363] user Edition =13

File Edt View Render Help

2 Open the Bar2 assembly.

m  Click the Open File icon from the Main [ =

menu L3 Finger Jaw.SLDPRT L Lead

: . 7,3 Jaw Mounting Top Plate, SLOPRT fhMz.5

m Select the SolidWorks Test .3 Jaw Push_Pull Bracket, SLDPRT L M3 S0
. . R ; 5 Mai

Drive\PhotoView folder. \_"-’W d%ﬂ;'r”;

m Double-click Bar2. View the Bar2 %,85108 Backup Ring.SLOPRT yMicra

L BS108 Oring. SLDPRT i Push 4

assembly in the Graphics area.

3 Apply Appearance the handle.
m Click the Appearances icon from the
Main menu. The Appearances dialog box
is displayed.

File Edit Yiew Render Help

SolidWorks PhotoView 360 151
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m Click the
Appearances tab.

m  Click the arrow next
to glass.

m Click gloss as
illustrated.

m Drag and drop green
glass onto the handle
of the Bar2 assembly.
View the results in the
Graphics area.
PhotoView 360
provides the ability to
apply appearance to a
body, face, part or an
assembly.

Appearances

Note: The slider bar in the
Appearances dialog box
provides the ability to
resize the available
appearance display.

Note: The Advanced tab
provides the ability to
customize your selected
appearance display.

4 Undo the Appearance.
m Click Edit, Undo from the Main menu.
View the results.
5 Apply Clear thick glass Material to the
Handle.
m  Click thick gloss under the glass column
as illustrated.
m  Drag and drop clear thick glass onto the
handle of the Bar2 assembly. View the
results in the Graphics area.
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m Close the Appearances dialog box.

6 Apply an Environment to the model.
m  Click the Environments icon from
the Main menu. The Environments

dialog box is displayed.

m  Drag and drop the abstract studio
shadow environment into the
Graphics area.

m  Close the Environments dialog
box. View the results.

7 Set Settings properties.

m  Click the Settings icon from
the Main menu. The Settings
dialog box is displayed. View
your options. There are three
tabs: Environment Settings,
Output Settings, and Camera
Settings.

m  Click the Output Settings
tab. View your options.

8 Set Render Preview Quality.

m Click the Best button for
Render Preview Quality.
View the render results in the
Graphics area.

m Close the Settings dialog
box.

Note: The Render Quality option
effects the shadows and
transparencies of the model.

Note: In 2010, the Camera tool
supports depth-of-field control
and a new bloom effect.

SolidWorks PhotoView 360

Hands-on Test Drive

o) o

Appearances Emvronments

Load Enviranment

Wisibility

Render

Gamma (S
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9 Render the model.
m  Click the Final Render icon
from the Main menu. The
Render Frame dialog box is
displayed.

iw Final Rende

Note: PhotoView 360 saves the last ten renders of the model.

Tip:  Click the Save Image button, and select file format type to
save the rendered model.

10 Return to the PhotoView 360 Graphics area.
m  Click the Close Window button from the Render
Frame dialog box. View the Graphics area.

154 SolidWorks PhotoView 360



11 Zoom in on a Screw in the
Claw.

Rotate the middle mouse
button to increase the model
size in the Graphics area.
Click the Zoom Window
button as illustrated.

Place the Magnifying glass
icon over the screw on a
Claw.

Click and drag the
Magnifying glass icon
upwards.

Release the mouse button.
View the results.

12 Deselect the Box Zoom tool.

Click the Select tool as
llustrated.

SolidWorks PhotoView 360

Hands-on Test Drive
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13

14

15

16

156

Hide a Face.

m Click the Face button.

m  Click the face of the part
as illustrated.

m  Right-click Hide
Element. View the
results.

Display the Hidden Face.

m  Right-click Unhide
Elements(s). View the
results.

Fit the model to the

Graphics area.

m  Click the Fit to View
button. View the results.

Close the model and

PhotoView 360 session.

m Click File, Quit from the
Main menu.

m Click the Don’t Save.
You are now finished
with this section. You
have experienced the
power and ease of
SolidWorks PhotoView
360.

g
Unsaved

A

{w Bar2.SLDASM - PhotoView 360
FEM Edit  Wiew FRender Help

Open... Chrl-O
Close Scene Chrl-by
Save Chrl-5

Load Background Image. ..
Load Environment: Image. ..

DS

In the future ¥

SolidWorks PhotoView 360
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Moving from AutoCAD I
SolidWorks provides a section under Help in the -:,@[\J%ondwm Help
Menu bar for users moving from AutoCAD. This Sl

section helps you transition from 2D AutoCAD to 3D ?:;::f;;:cs
SolidWorks. :

Release Notes

It compares terms and concepts, explains SolidWorks et Tiew 4
. . . . uick Tips
approaches to design, and provides links into ol
SolidWorks help, tutorials, and other resources. Hoving from 20 to 30
. . . Use Solidworks Web Help
SolidWorks supplies many tools that are not available ———
in AutoCAD. New users will quickly gain confidence il
that SolidWorks does what they want. The automatic
features and available tools save time, and
considerable flexibility is built into the available tools.
E? Moving from 2D to 3D [ [=1(ES]

£ e > &

Hide  Back Forward  Print

a Moving from 2D to 3D

[2] Teminclogy
- @ Approach to Modeling
@ User Irtertace
(@ Sketching Concepts )
@ Drawings systems, for example AutaCAD® software. Links in this Help take you to related topics in SalidWorks Help, to

(@ Command Map Sulidworks tutorials, and to other sources of information
@ Imported 20 CAD Data

Contents |

s a 20 CAD system user, you think about designing and drawing a certain way, and you are accustomed ta using
certain tools. Maving from 20 to 30 helps you leam some of the differences between Solidvorks and 2D CAD

Atfirst, 20 CAD users, who have typically placed lines at will and created their own blocks, might feel restricted by
SolidWorks, which requires dimensions to agree with the actual length of lines and which provides ready-made
annotations. However, new users will quickly gain confidence that SolidWorks does what they want. The automatic
features and available tools save time, and considerable flexibility is builtinto the tools.

Areas of Discussion

See further details in the following areas:

& Approach to Modeling (20 versus 30}

& User Interface (including Options and
Help)

Sketching Concepts

Drawings (including Layers and Blocks)

Using Imported CAD Data

Terminology

SolidWorks Helj

g SolidWorks Tutorials

Moving from AutoCAD 157
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SolidWorks Hands-on Test Drive Conclusion

During this short hands-on session, you have had a chance to explore some of the
capabilities of SolidWorks. Although you have only scratched the surface of what
SolidWorks can do, you have seen first hand how:

158

Ease of use shortens the learning curve.

Design communication tools demonstrate more effectively how products will
look and perform.

Powerful modeling capabilities allow you to fully define your product and
increase your productivity.

100% editability maximizes design considerations.

Fully associative documents keep parts, assemblies, and drawings up-to-date
and in sync.

SolidWorks is the standard in 3D modeling because it is powerful, easy to use, and
affordable.

SolidWorks Hands-on Test Drive Conclusion
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Notes
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160

SolidWorks SimulationXpress

When you complete this chapter, you will have experienced the power and
capabilities of SolidWorks® SimulationXpress including:

The benefits of analysis.

The ease of use of SolidWorks® SimulationXpress to perform analysis on
your design.

The steps for performing up front analysis on your designs.

How SolidWorks integrates with analysis.

Cost savings by reducing unnecessary material.

The ability to document your analysis findings automatically.

The knowledge to optimize and update your model based on the analysis
results.

Notes
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Stress Analysis of the Bent Bar
Part

In this section, apply
SimulationXpress to quickly
analyze the Bent Bar part which
is used in the Bar assembly.
Performing analysis is very
quick and easy to do. There are

ad- b2 @ W &
Only ﬁVe Steps reqUIred. Simulation¥press FloXpress DFMXpress DriveWorksXpress SustainabilityXpress
Analysis Wizard ~ Analysis Analysis Wizard
i AN
Apply ﬁXtureS. Wizard Wizard
Apply loads.

Define material.

Run the analyze.

View the results.

. Optimize the part, (Optional).

After performing a first-pass analysis on the Bent Bar part and assessing its safety,
you will change the design to reduce its weight and re-run the analysis. When you
are sure that the final design is safe, you will review the results in the SeaBotix
LBV150.

SN AL~

Design Analysis
After building your design in SolidWorks, you may need to answer questions like:

m  Will the part break?

m  How will it deform?

m Can | use less material without affecting performance?

In the absence of analysis tools, expensive prototype-test design cycles take place
to ensure that the product’s performance meets customer expectations. Design
analysis makes it possible to perform design cycles quickly and inexpensively on
computer models instead of testing costly physical prototypes. Design analysis
also facilitates studies of many design options and aids in developing optimized
designs.

Stress Analysis

Stress analysis or static analysis is the most common design analysis test. It
predicts how the model deforms under loading. It calculates displacements,
strains, and stresses throughout the part based on material, restraints, and loads. A
material fails when the stress reaches a certain level. Different materials fail at
different stress levels. SolidWorks® SimulationXpress uses linear static analysis,
based on the Finite Element Method (FEM), to calculate stresses.

Stress Analysis of the Bent Bar Part 161
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Linear static analysis makes the following assumptions to calculate stresses in the

part:

m Linearity Assumption. Means that the induced response is directly

proportional to the applied loads.

m Elasticity Assumption. Indicates that the part returns to its original shape if

the loads are removed.

m Static Assumption. Implies that loads are applied slowly and gradually until

they reach their full magnitudes.

User Interface

162

SolidWorks SimulationXpress Wizard guides you
through various steps to define material properties,
restraints, loads, to analyze the part, optimize the
part, and to view your results. The SolidWorks
SimulationXpress Wizard consists of the following
components:

Welcome Menu: Allows you to set the default
units, specify a folder for saving the analysis results,
and to Start a new analysis.

Fixture Menu: Apply Fixtures / restraints to faces of
the part.

Loads Menu: Apply forces or pressures to faces of
the part.

Material Menu: Applies material properties to the
part. The material can be assigned from the material
library or you can input the material properties.

Run Menu: Runs the analysis. You can select to
analyze with the default settings or modify the
settings.

Results Menu: View analysis results in the
following ways:

SEDEAEINEE

SolidWorks SimulationXpress [

Welcome to SolidWorks
SimulationXpress.

Simulationxpress helps yau
predict how a part will perform
under load and helps you detect
potential prablems early in the
design cycle,

In SimulationXpress, you apply
loads and fitures to your part,
specify its material, analyze the
part, and view the results. All of
this information is included in the
Simulation study.

Mote: Maost analysis prablems
require a comprehensive
analysis product for mare
accurate and complete real-
world simulations befare final
sign-off on a design.

Click here for your free onling training
on Solichorks Simulation
fundamertals.

@ Options
B nent

m  Show critical areas where the factor of safety is less than a specified value.
m Display the stress distribution in the model with or without annotation for the

maximum and minimum stress values.

User Interface



SolidWorks SimulationXpress

Display resultant displacement distribution in the model with or without
annotation for the maximum and minimum displacement values.

Show deformed shape of the model.

Generate an HTML report.

Generate eDrawings files for the analysis results.

Optimize Menu: Optimize a model dimension based on a specified criterion.

Start Over button: Click this button to delete

existing analysis data and results and start a new
analysis session.

User Interface

SolidWorks SimulationXpress @

¥

Welcome to SolidWorks
SimulationXpress.

You have already defined a
Simulationxpress study for this
part. To delete this study and

start again, click Start over. To
editthe existing study, click Mext.

@ Options

@ Start Over

B nent

SRR
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Let’s Analyze the Bent Bar
Part

You will perform stress
analysis on the Bent Bar
part. The Bent Bar part is
used in the Bar assembly.

Note: New for 2010,
SolidWorks®
SimulationXpress provides
a new redesigned user
interface which eases the
new user into the world of
simulation. Use of the Task
Pane and PropertyManager
improves both the
workflow and model
interaction.

164

|_ Toolr Window Help & | D
Solidwiorks Explorer. ..
‘ Driveworksypress, .,
@ DFMEpress. ..

—’ ﬁ Simulation¥press. ..

£5: |Flo¥press...

‘7 Sustainabilivyzpress., ..

=== >
£ )
SimulationXpress FloXpress DFMXpress DriveWorksXpress SustainabilityXpress
Analysis Wizard  Analysis  Analysis Wizard
Wizard Wizard

Let’s Analyze the Bent Bar Part



SolidWorks SimulationXpress

Opening the Bent Bar Part

Lack i | (53 Simulstiorbipress ~ 0 2 @

1 Open the Bent Bar part.

m  Click Open from the Menu | §

Bar toolbar.
m Select the SolidWorks Test
Drive\SimulationXpress folder.

" Set Files Of type: to Part. File name: |Bent Bar SLOPRT v -mﬂ
m Double-click Bent Bar. The Bent Fles ol ype: [P [-pi” o) 3
Bar is displayed in the Graphics Descrtors <None>
area [ Quick view (Fiterences. ]

2 Change the view orientation.
m  [fthe part is not displayed in an Isometric

view, click the Isometric view tool from
the Heads-up View toolbar.

Note: New in 2010 is the Graphics area display wheel.
Right-click with the right mouse button and drag b
in the Graphics area to display the wheel. The @ @
wheel displays eight possible commands. The user o
can customize the wheel for sketching, part,
assembles, and drawings. N
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Running SolidWorks SimulationXpress and Setting Analysis Options

Once the part is open in SolidWorks, you can launch the SimulationXpress
application and start your analysis right away. On the Options dialog box, you can
set the default system of units and the destination folder for the analysis results.

Systems of Units

The following table lists the quantities used by SolidWorks® SimulationXpress
and their units in different systems of units:

SI English (IPS) | Metric

Loads Force N (Newton) | 1b (pound) Kgf

Pressure N/m? psi (Ib/in?) Kgf/em?
Material Ex: Elastic N/m2 psi (Ib/in?) Kgf/em?
Properties modulus

NUXY: No units No units No units

Poisson’s

ratio

SIGYLD: N/m? psi (Ib/in®) | Kgf/em?

Yield

Strength

DENS: Mass | Kg/m> Ib/in’ Kg/cm®

density
Results Equivalent | N/m? psi (Ib/in?) | Kgf/em?

Stress

Table 1: Systems of units used in SolidWorks SimulationXpress
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Running SolidWorks SimulationXpress and

x

Setting Analysis Options

1 Run SolidWorks SimulationXpress.
m  Click the SimulationXpress Analysis Wizard

tool for the Evaluate tab in the
CommandManager. The SolidWorks

SimulationXpress application starts with the
Welcome screen.

=k[slEal&E

/w@ Options

SolidWorks SimulationXpress [

#

Welcome to SolidWorks
SimulationXpress.

Simulationxpress helps yau
predict how a part will perform
under load and helps you detect
potential prablems early in the
design cycle,

In SimulationXpress, you apply
loads and fitures to your part,
specify its material, analyze the
part, and view the results. All of
this information is included in the
Simulation study.

Mote: Maost analysis prablems
require a comprehensive
analysis product for mare
accurate and complete real-
world simulations befare final
sign-off on a design.

Click here for your free onling training
on Solichorks Simulation
fundamertals.

£ nent

2 Set document Units. — _
- Clle the Options button SimulationXpress Options

from the Welcome screen. Systemof unitsi [ —

m  Set System of units to SlI,
(MMGS).
m Set the Results location to the

Results location: E-ICIE.';E)-ocumen.t.s and éét-t-ings.;l;mp-l‘.an.cﬁarl:.l.'l.b.esk-_F

[ 5how annatation For mazximum and minimum in the result ploks

SolidWorks Test h_ o |

[ Cancel ]

Drive\SimulationXpress
folder.

m Click OK.

m Click Next.

Running SolidWorks SimulationXpress and Setting Analysis Options
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Applying Fixtures
A part that is not fixed will travel indefinitely in the ®
direction of the applied load as a rigid body. In the

SolidWorks SimulationXpress &

o

. . ) (@ 1 Fixtures
Fixture section, you define how the Bent Bar part is @l
fastened to the SeaBotix LBV150. =]
The restrained faces are fixed in space. You must i?;
restrain one face of the part to prevent the analysis e
. . iy | Apply ftures to keep the part
program from stopping, due to instability caused by | from moving when loatis are
rigid body motion. s Fpplied.

Warning: Faces with fitures are
treated as perfectly rigid. This

Note: Explore the different Fixed 0pti01’lS: Fixed HOI@S, £an cause unrealistic results in
Fixed vs. Supported and Fixed vs. Attached Parts. LR A,
Fized Holes

Fixed vs. Supported
Fixed ws. Attached Parts

Mote: Mare flexible fixture types
are available in SolidWorks
Simulation Professional.

£ Add afiure

@ Back @ Start over
e ED »
[T

% Bent Bar {Defaulk<<Default>_Displ ]
»ﬁ Sensors
[+ 'Al Annokations
B Cut list(1)
£| Equations
3= a0t Alloy
% Front Plane
% Top Plane
% Right Plane
I.. Origin b

f SimulationXpress Study {-Default-)

@ Bent Bar
g:\é Fixtures

é] External Loads
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Applying a Fixture

1 Apply a fixture.

m Click Add a fixture. The Fixture PropertyManager
is displayed. The Fixture section collects
information on where the Bent Bar is fixed. You
can specify multiple sets of fixtures. Each set can
have multiple faces.

2 Select the fixed faces.

m Click the outside right and outside
left planar faces of the Bent Bar as
illustrated. Face <1> and Face<2> is
displayed in the selection box.

3 Apply the fixture.

m Click OK from the Fixture
PropertyManager. Fixed-1 is
displayed.

Note: To edit Fixed-1, right-click Fixed-1, click
Edit Definition. The Fixture
PropertyManager is displayed.

Applying Fixtures

Mote: Mare flexible fidure types
are available in SolidWorks
Simulation Professional.

@ Add aﬁn{ture

@ Back @ Start over

Fixed Geometry,

? Simulation¥press Study {-Default-)
BBent Bar
= g:\gFixtures
g
(3] Exterr & | Hide
(& | Exit Defintion. .
X odge...
% | Details...
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Applylng Loads SolidWorks SimulationXpress &
The Loads option provides the : X
ability to specify the loads acting on e v
the part. A load can either be a force 2 Loads

3 Material

Or a pressure.

You can apply multiple loads to a
single face or to multiple faces. The

To simulate the loading on yaur

direction of a force can be specified nart, you apply forces, pressures,
. ot hoth Examples
with respect to planes or normal to
selected faces. The pressure is wyarning T selads are
. assumed to he uniform and
always applied normal to selected coNStant. What does this mean?
faces. Add a force

@ Add a pressure

E Back a Start over

« R 4=
Type
Type # Force 3
(%) Mormal to selected Face m
O Use reference geometry
(& Normal
() selected direction
g |a v|
Pressure Yalue ] '] I——-
- 1
a !N,l’m’\Z e | £ 1 | 1 i
—_— o
W |1 ‘t_iN."m’\Z gReverse direction
Per item
[Creverse direction ey
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Applying a Load

Mote: Mare flexible fidure types
1 Apply aload are available in Salidwarks

. . . ) Simulation Professional.
m  Click Next. Collect information on loads acting on
the Bent Bar part. You can specify multiple sets of o

forces or pressures. Each set can have multiple 5 Editan existing fidure

faces.
2 Select a load type. & el
m Click Add a force. The Force PropertyManager is
displayed. Normal is selected by default. k5 Back ) startover
3 Enter the force. -
Warning: These |loads are
| Enter 5N for Force Value. assumed to be uniform and

constant. ihat does this mean?

@ Add aﬂorce

a Add a pressure

@ Back @ Start over

4 Select the face to which the force is

applied.

m Click the top face of the Bent Bar as &—‘Lﬁ §—— ,EH 4 fﬁ i ‘@
illustrated. Face <1> is displayed in the ¥ Y ‘%Qr_h— i A
selection box. The force points S
downwards. “For

5 Apply the Load. e
3

m  Click OK| ¥ | from the Force
PropertyManager. Force-1 is displayed e m
in the SimulationXpress Study tree. ' B

6 Apply Material in the next section.
m Click Next.

() Normal
() Selected direction

E | a1 w |
20 - v N
[Creverse direction

@ Per item

Q* Simulationxpress Study {-Default-)
@ Bent Bar
= g:\gFixtures
¥ Fixed-1
= é External Loads
4 Force-1 (:Per item: 5 ;)
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Assigning Material

@ SolidWorks SimulationXpress 59
The response of the part depends on the material it is %
made of. SolidWorks SimulationXpress must know 5 :
the elastic properties of the material of your part. al ! . :?
You can pick a material from the SolidWorks | |3 Material
material library or define your own material @
properties. SolidWorks SimulationXpress uses the =
following material properties to perform stress e e
analysis. o tispat
. . . . ﬁ Simulationxpress requires the
Elastic Modulus (EX). For a linear elastic material, L
the elastic modulus is the stress required to cause a SR o
unit strain in the material. In other words, stress B e
divided by the associated strain. The modulus of
.. . . Warning: Simulation)
elasticity was first introduced by Young and is often s
5 defarms in a linear fashion with
Called the Young S MOdUILlS. increasing load. Manlinear
. , . . . materials (such as many
Poisson’s Ratio (NUXY). Extension of the material plastics) require the use of
. . . . . . . Simulation Professional.
in the longitudinal direction is accompanied by
shrinking in the lateral directions. For example, if a
body is subjected to a tensile stress in the X- 5 Back B startover

direction, then Poisson’s Ratio NUXY is defined as

\ C TR Y >
the ratio of lateral strain in the Y-direction divided by = -
the longitudinal strain in the X-direction. Poisson’s [ Bent Bar (Default<<Default> Dipl A
ratios are dimensionless quantities. If not defined, - L‘ -
the program assumes a default value of 0. Bl cur (1)

[+ £ | Equations
Yield Strength (SIGYLD). SolidWorks §= 6061 Ally
. . . . <y Fronk Plane
SimulationXpress uses this material property to % Top Plane
calculate the factor of safety distribution. <§ RIhERl
. . . Origin )
SolidWorks SimulationXpress assumes that the e 5
material starts yielding when the equivalent (von )
Mises) stress reaches this value. 4 simulationizpress Study (-Default-}
[ Bent Bar (6061 Alloy-)
Mass Density (DENS). The density is mass per unit = g Fidtures
. . . 3. . 438 Fixed-1
volume. Density units are 1b/in” in the English = (3 External Loads
4 Force-1 (:Per item: 5 1)

system, and kg/m3 in the SI system. SolidWorks
SimulationXpress uses the mass density to include
mass properties of the part in the report file.
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Viewing the Material of the Bent Bar

1

Material

View the Material options.
Click Choose Material. The Material dialog box is

displayed

Expand Aluminum Alloy.
Click 6061 Alloy. SI is selected for Units.

Click Apply.
Click Close.

SolidWorks SimulationXpress

Simulationxpress requires the
part's material to predict how it
will respond to loads.

@ Choiﬁe aterial

Warning: Simulationxpress
assumes that the material
deforms in a linear fashion with
increasing load. Monlinear
materials (such as many
plastics) require the use of
Simulation Professional.

8= 30030, Rod (55)

3= 3004-H34, Rod (55)

3= 3004-0, Rod (55)

8= 356.0-T6 Permanent Mald cast (55)

3= 4n3z-T6
3= so52-H3z

3= So5z-Ha4

$= 5o52-H3e
$= So52-H3s
8= 5052-H38, Rod (55)

3= so520

$= 5052-0, Rod (55)
3= 5086-H32, Rod (55)
8= 5154-0, Rod (55)

3= Samd-H111

3= 54sd-H112
3= Samq-Haz
3= S45d-H34

3= 54540

6061 Alloy
3= 60dp0 (55)
3= 6061-T4 (55)

3= c061-Te (55)

3= s063-0
3= 6063-0, Extruded Rod (55)
3= a0eaT1

3= coeaT4

3= 606315
3= a063-Te

£3

| Properties | Favarites |

IMaterial properties

Materials in the default library can not be edited, You must First copy the material ko
a custom library to edit it,

-
(6061 Al |

its | 51 - Mim~™2 (Pa)

Property |Value |Un'rts |
Elastic Moduluz FA000000000.000000 Rine2
Poissons Ratio 0330000 RA
Shear Modulus 26000000000.000000 Rin2
Density 700000000 kedntS
Tenszile Strength 124054000.000000  Rin2
Combressive Strength in ® - ' MAm2
Vield Stremgth 55148500000000 Mint2
Thermal Expansion Cosfficiert 24e-005 M
Thermal Conductivity 170000000 W)
Specific Hest 1300000000 kb
Material Damping Ratio - [T

Assigning Material
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Running the Analysis

174

Q* Simulationxpress Study {-Default-)
[ bert Bar (6061 Allay-)
= d Fixtures
2% Fixed-1
= éj External Loads
L Force-1 (:Per item: 5 M)
=[] Results
@ Stress (-voniises-)
Eél Displacement (-Res disp-)

The Run option allows
you to run the analysis.
SimulationXpress
prepares the model for
analysis and then
calculates displacements,

E Deformation {-Displacement-)
@Factor of Safiety (-Max von Mises Stress-)

strains, and stresses.

The first phase in the
analysis is meshing.
Meshing is basically
splitting the geometry into
small, simple-shaped
pieces called finite
elements.

Design analysis uses finite

elements to calculate the model’s response to the
applied loads and restraints. SimulationXpress
estimates a default element size for the model
based on its volume, surface area, and other
geometric details. You can instruct
SimulationXpress to use the default element size
or you can use a different element size.

After meshing the model successfully, the
second phase starts automatically.
SimulationXpress formulates the equations
governing the behavior of each element taking

ES

ERDIEECR

SolidWorks SimulationXpress &

1 Fixtures
2 Loads
3 Material
4 Run

{88

Your model is ready to solvel
You can salve with the default

settings or adjust them to better
suityour needs,

@ Change settings

@ Run Simulation

@ Back Ej Start over

Nodes

Y

A 3D Element

into consideration its connectivity to other elements. These equations relate the
displacements to known material properties, restraints, and loads. The program
then organizes the equations into a large set of simultaneous algebraic equations.
The solver finds the displacements in the X, Y, and Z directions at each node.

Using the displacements, the program calculates the strains in various directions.
Finally, the program uses mathematical expressions to calculate stresses.

Running the Analysis



Running the Analysis

1

Analyze the results.
m Click Next.

2 Run the analysis.

m  Click Run Simulation.
The analysis starts. When
the analysis is complete, a

green check mark | ¥ is

displayed in the Run and
Results section. View the
SimulationXpress Study

tree and animation in the
Graphics area.

Running the Analysis

SolidWorks SimulationXpress

Young's Modulus:
6.9e+010M/m"2

Yield Strength:
5.51485e+007M/m"2

@ Change material

&

Q Back @ Start over

Your model is ready to solvel

fou can solve with the default
settings or adjust them to better
suityour needs.

@ Change settings

@ Eun Simylation

@ Back Q Start over

Q* Simulationxpress Study {-Default-)
[ Bent Bar (6061 Allay-)

= g:fFixtures
23 Fixed-1

= é] External Loads
4 Force-1 {:Per item: 5 M:)

[ ([ Results
@ Stress (-vonMises-)
&l Displacement {-Res disp-3
& Deformation {-Displacement-)
@ Factaor of Safety {-Max von Mises Stress-)
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Viewing Results

SolidWorks SimulationXpress 59

Viewing results is an essential step in the analysis %
process. This is the step in which you evaluate how

. . . . . 1 Fixtures v
good your design is at withstanding the specified T NV
working conditions. This step should lead you to make 3 v
. .. . 4 Run V4
important decisions about whether to accept the design 5 Results o

and move to prototyping, make further improvements
on the design, or try additional sets of loads and

Examine the animation of the

restraints part's response to verify that the
: correct loads and fisdures were
. . . . applied.
SimulationXpress uses the maximum von Mises stress
criterion to calculate the factors of safety. This criterion Warning: [fihe lnade Anaiddies
. i . are incarrect, the results of the
states that a ductile material starts to yield when the analysis will not be accurate.
equivalent stress (von Mises stress) reaches the yield 3 Piar snimation

strength of the material. The yield strength (SIGYLD) 3 stop animation
is defined as a material property. SimulationXpress

calculates the factor of safety (FOS) at a point by g:;:;t'zlgﬂ“ deform as you
dividing the yield strength by the equivalent stress at
that point (&3 ves,continue

@ Mo, return to LoadsiFixdrues
Interpretation of factor of safety values:

m A factor of safety less than 1.0 at a location (& Back B startover
indicates that the material at that location has
yielded and that the design is not safe.

m A factor of safety of 1.0 at a location indicates that the material at that location
has just started to yield.

m A factor of safety greater than 1.0 at a location indicates that the material at
that location has not yielded.

m  The material at a location will start to yield if you apply new loads equal to
the current loads multiplied by the resulting factor of safety.
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Viewing the Results

1 View the results. )
| Cllck Sto p an i mation . = h Deformation {-Displacement-)
n Double'click the StreSS i ﬁ( Factor of Safety {-Max von Mis
(-vonMises-) folder.
View the results.

won Mises (N2 (MPa))
2791
2559
| 2306
. 2094
. 1881
| 1628
1386
1163
| a0

. 0638

0465
0233
0.000

— Vield strength: 55145

m  Double-click the : |
. = Results
Displacement folder. i %‘gsms {-vonbises-)
View the results.

h Detsrmation {-Displacement-)
= ﬁ‘ Factor of Safety {-Max von Mis

LRES (mm]
41942002
I 38442002
| 34958002
. 31452-002
27962002
2.4482.002
20972002
1.747e-002
1.3982-002

. 1 0d8e-002

6.9902-003
34952003
1.000e-030
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m  Double-click the
Deformation folder.
View the results.

m  Double-click the Factor
of Safety folder. View
the results.

178

i w Stress (-vonMises-)
w Displacement {(-Res disp-)
[ [Deformation (-Displacement-)|
: ﬁ( Factor of Slﬂ&ty {-Max von Misti

= [0 Result: ‘
\J&I esults ‘j

= E] Results 4
i w Stress (-vonMises-)
w Displacement {(-Res disp-)
& Deformation {-Displacement-)
; ﬁ‘ Facton.of Safety {-Max von Mises Stress-
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m Click Yes, continue.

Does the part deform as you

m  The factor of safety of the Bent Bar part expected?
is approximately 20. This indicated that E) ‘o= coniinie
the current design is safe or may be _
. a Mo, return to LoadsiFixdures
overdesigned.
2 Modify the factor of safety. 3 sack B startover

m  Enter 3 in the Show where factor of
safety (FOS) is below box.

m Click the Show where factor of safety 3 showvon Mises stress
(FOS) is below: button as illustrated. The
following plot is displayed. Regions in

Results

@ Show displacement

blue have factors of safety greater than 3 Show where

. . . . factor of
(overdesigned regions). Regions in red ;:r;mr tos [
have factors of safety less than 3. Eu

Baszed on the specified
parameters, the lowest factor of
safety(F OS] found in your design
is 19.7563

Use these controls to view the
animation.

@ Flay animation
Q Stap animation

@ Done viewing results

@ Back @ Start Over

m Rotate the model with the
middle mouse button to view the
area. All areas are displayed in
blue.

m Click Done viewing results.

Based on the specified
parameters, the lowest factor of
safety(F 05) found in your design
15 19.7563

Use these controls to view the
animation.

E Play animation
[J stop animation

@ Doﬁe wigwing results

k3 mack (=) start Over
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Generating the Analysis Report

180

Documenting analysis data and results is
essential. SolidWorks® SimulationXpress
helps you document your analysis data and
results quickly and systematically by
generating an Internet-ready HTML (Hyper
Text Markup Language) report that can be
viewed by your Internet browser or an
eDrawing.

The HTML report is structured to describe
all aspects of the analysis including material
properties, applied restraints and loads, as
well as results of the analysis.

Result plots are automatically included in
the report. A printer-friendly version of the
report can be generated automatically.
SolidWorks® SimulationXpress reports
provide an excellent way to painlessly
document your work and share your findings
with others online or in printed format.

¥

¥ (Lo el | 0|8 B

SolidWorks SimulationXpress [

1 Fixtures
2 Loads

3 Material
4 Run

5 Results

L8848

Saving a report of your results
ensures the information is well
documented for future work on
this or similar projects.

Choose hetween these two
report methods:

@ Generate HTML repart

@ Generate eDrawings file

B Hent

@ Back Q Start Over

Generating the Analysis Report
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Generating the AnaIySiS Report Saving a report of your results
. ensures the information is well
1 Generate the anaIyS|s report. documented for future wark on

m Click Generate HTML report. View S L

the information that is provided. As e Lt
an exercise, fill out the File

Information section. & G—E@M‘M

@ Generate eDrawings file

B Hent

@ Back Ej Start Over

. File Information
- Matel'ial.i ]
. Load & Restraint Information
. Study Property
. Results
a. Stress
b. Displacement
¢. Deformation
d. Factor of Safety
6. Appendi

ok W

Hel
»

m Close the document and return to . ;
. Edit  View Favorites  Tools
SolidWorks. %W

m Click Next. Open... Ctrl+0
Edit with Microsoft OFfice Word

Save As...

Page Setup...
Print... Chrl+P
Print Previgw. ..

Send 3
Import and Export...

Properties
‘Wark OFfline

—b Close

Saving a repott ofyour results
ensures the information is well
documented for future work on
this or similar projects.

Choose between these two
report methods:

@ Generate HTML report

[£3 Generate eDrawings file

& N
@ Back @ Start Over
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Optimize

182

The Optimize option allows you to perform an
optimization analysis after completing the stress
analysis. The software tries to find the optimal value
for one model dimension while satisfying a
specified criterion:

m  Factor of Safety
m  Maximum Stress
m  Maximum displacement

You can either input your desired Factor of Safety or
allow the SolidWorks® SimulationXpress to
calculate Factor of Safety based on the upper and
lower limits.

SolidWorks SimulationXpress el

5

1 Fixtures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

L8488

Optimize Your Design

Simulationxpress can identify
the aptimal dimension for most
features in your Salidworks
madel based on your simulation
results.

Wiould you like to aptimize yaur
maodel?

* ‘ag

Mo

B nent

@ Back Ej Start Ower

Optimize




Running the Optimization

1

2 Select an Optimization criterion.
Select the dimension you want to
modify. Click the 2.50mm dimension
thickness of the Sheet metal from the
Graphics area. The dimension is
displayed in the Model dimension

Optimize

Run Optimization.
|

box.

dialog box.

SolidWorks SimulationXpress

Click Next. The Optimization table is displayed
in the bottom half of the Graphics area.

SolidWorks SimulationXpress 59

e

1 Fixtures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

L8848

Optimize Your Design

Simulationxpress can identify
the aptimal dimension for most
features in your Salidworks
model based on your simulation
results.

Wiould you like to aptimize yaur
maodel?

* ‘ag
" hMo

g

Click OK from the Add Parameters

Add Parameters

Select a model dimenzion to uze in the optimization.

] [ Cancel ][ Help
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3 Optimize the part.

m  Click Next. Define the Max. and EJ Editthe dimension
Min. range for the dimension. The
default Max. range is 3.75mm. The &3 %
default Min. range is 1.25. Accept
the default ranges. K3 pack Ll enimy

4
4

haec | 3.75mm

m  Click Next. Specify the constraint T E e
for the Stlldy. dimension.
m Click Next.

The optimization design study will

i i i vary the dimension within this
m Click Specify the constraint. Sclect the Factor T
Of Safety fOI‘ the Constraint_ simulation at each dimension

value. The dimension value that
yields the model with the lowest
mass while respecting the
canstraint, you specify in the next
step, is the optimal value.

@ Edit the dimension range

=

@ Back g Start Over

m Click the drop-

dOWﬂ arrow ﬁ_om @ Sge?i;j\zthe constraint

the Constraints

Cc(ilull;nll:l ¢ f @ Back @ Start Over
| 1C actor o
Safety 1= Conztrairts
* »
m Select 6 for Min. T
= 2 Dispiacemen
Factor of safety Select which constraint to use and define [ Max Stress
the value for the selected constraint, JSS Minimize
from the drop-
dOWH menu. Is greater than min: |3 Ak
m  Click Next, E

(£ Editthe constraint

"

@ Back

184 Optimize
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4 Run the Optimization Study.

Optimize

Click Run Optimization.

View the results. There is approximately 50%
material savings with the new design using the
lower bounds of 1.25mm thickness for the Sheet
metal part. Accept the default options.

Check the Optimal Value box.

To optimize your design:

The optimization design study will
vary the dimension within a range
thatyou specified and recalculate
the simulation at each value. The
dimension value that vields the
maodel with the lowest mass
while respecting the constraints
is the optimal value.

@ Eun the ﬁ%timization
B nent

@ Back @ Start Over

Variable Yiew Results View | @
Initial | Optimal
ThicknessSheetMetall [2.5mm 1.25mm
Factor of Safety 19.756254 5585222
Mazs 2 5407 2e-003 ky 1.33554e-005 kg

SolidWorks SimulationXpress [

1 Fixtures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

LASK4S

Optimization Results

Displaying the results of the
optimization as well as the initial
madel.

Which dimension value would
wau like to use for the maodel?
" Initial ¥alue 2.5mm) , Factar
of Safety 19.7563)
. Optimal Yalue 1.25mm) ,
Fafidor of Safety( 6.59822)

(£ Editthe dimension
] Editthe constraint

@ Run the aptimization

B nent

@ Back @ Start Over
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Click Next. The results are
not out of date because the
study parameters have
changed. You must re-run the
study to update the plot
results.

5 Re-run the Study.

186

Click Run in the Wizard
window.

Click Run Simulation. The
SolidWorks®
SimulationXpress Wizard
window is updated.

Solidworks SimulationXpress o

1 Fixtures 4|
2 Loads |
3 Material |
4 1l

= %ults

& Optimize )

The results are now out of date
because study parameters have
changed

*fou must rerun the study to
update the results.

E Back @ GStart Qver

SolidWorks Simulationipress

#

1 Fixtures
2 Loads
3 Material
4 Run
5 Results
& Optimize |

L4848

“four model is ready to solve!

“fou can solve with the default
settings or adjustthem to better
suityour needs

@ Change settings

B Ru? Simulation
S EE

Q Back @ Start Qver

Solidworks SimulationXpress 59

.

1 Fixtures
2 Loads

3 Material
4 Run

5 Results
& Oplimize

L4488

Saving a report of your results
ensures the information is well
documented for future work an
this or similar projects

Choose hetween these two
report methods:

[E3 Generate HTML report

[E Generate eDrawings file

B Mest

£ Back [=] start over

Optimize



6 Save the part.

Click Save [id].

7 View the updated part.

Click Sheet-Metal1 in the
FeatureManager. View the
new updated thickness for
the part in the Graphics
area.

8 Close SolidWorks
SimulationXpress.

Optimize

Close the model.

SolidWorks SimulationXpress

Y e -AED »
&

% Bent Bar {Default<<Default>_Display SH
:»"ﬁl Sensors

[+ ;I Annotations

E Cut lisk{1y

| £] Equations
3= a06t Alloy
% Front Plane
% Top Plane
% Right Plane
I.. Crigin

H BasdsFlangel

-] cut-Extrudez
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Conclusion

During this short session on using SolidWorks® SimulationXpress, you have had a
brief exposure to the main concepts of analysis. The ease of use of SolidWorks®
SimulationXpress allows designers to conduct up front analysis on part designs
directly in SolidWorks. Results of analyses are used to drive changes in geometry
or material selection allowing you to test many options quickly. Analysis therefore
helps you optimize your designs, minimize the cost, and reduce the time-to-
market.

While SolidWorks® SimulationXpress analyzes parts only, SolidWorks®
SimulationXpress is an analysis program that analyzes parts as well as assemblies
and performs additional types of analyses such as modal, buckling, and thermal.
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Glossary

Glossary

animate

assembly

axis

boss/base

click-drag

closed profile

collapse

component

View a model or an eDrawings file in a dynamic manner.
Animation simulates motion or displays different views.

An assembly is a document in which parts, features, and
other assemblies (subassemblies) are mated together. The
parts and subassemblies exist in documents separate from
the assembly. For example, in an assembly, a piston can be
mated to other parts, such as a connecting rod or cylinder.
This new assembly can then be used as a sub-assembly in
an assembly of an engine. The extension for a SolidWorks
assembly file name is .SLDASM.

An axis is a straight line that can be used to create model
geometry, features, or patterns. An axis can be made in a
number of different ways, including using the intersection
of two planes.

A base is the first solid feature of a part, created by a boss.
A boss is a feature that creates the base of a part, or adds
material to a part, by extruding, revolving, sweeping, or
lofting a sketch, or by thickening a surface.

As you sketch, if you click and drag the pointer, you are in
click-drag mode. When you release the pointer, the sketch
entity is complete.

A closed profile (or closed contour) is a sketch or sketch
entity with no exposed endpoints, for example, a circle.

Collapse is the opposite of explode. The collapse action
returns an exploded assembly's parts to their normal
positions.

A component is any part or subassembly within an
assembly.
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Configuration
Manager

degrees of
freedom

document

double-click

drawing

drawing sheet

eDrawings file

face

feature

FeatureManager
design tree

190

The ConfigurationManager on the left side of the
SolidWorks window is a means to create, select, and view
the configurations of parts and assemblies.

Geometry that is not defined by dimensions or relations is
free to move. In 2D sketches, there are three degrees of
freedom: movement along the X and Y axes, and rotation
about the Z axis (the axis normal to the sketch plane). In
3D sketches and in assemblies, there are six degrees of
freedom: movement along the X, Y, and Z axes, and
rotation about the X, Y, and Z axes.

A SolidWorks document is a file containing a part,
assembly, or drawing.

Click two times with the left mouse button.

A drawing is a 2D representation of a 3D part or assembly.
The extension for a SolidWorks drawing file name is
.SLDDRW.

A drawing sheet is a page in a drawing document.

Compact representation of a part, assembly, or drawing.
eDrawings files are compact enough to email and can be
created for a number of CAD file types including
SolidWorks.

A face is a selectable area (planar or otherwise) of a model
or surface with boundaries that help define the shape of the
model or surface. For example, a rectangular solid has six
faces.

A feature is an individual shape that, combined with other
features, makes up a part or assembly. Some features —
such as bosses and cuts — originate as sketches. Other
features, such as shells and fillets, modify a feature's
geometry. However, not all features have associated
geometry. Features are always listed in the
FeatureManager design tree.

The FeatureManager design tree on the left side of the

SolidWorks window provides an outline view of the active
part, assembly, or drawing.
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graphics area

line

mate

mategroup

model

named view

open profile

overdefined

part

planar

plane

The graphics area is the area in the SolidWorks window
where the part, assembly, or drawing appears.

A line is a straight sketch entity with two endpoints. A line
can be created by projecting an external entity such as an
edge, plane, axis, or sketch curve into the sketch.

A mate is a geometric relationship, such as coincident,
perpendicular, tangent, and so on, between parts in an
assembly.

A mategroup is a collection of mates that are solved
together. The order in which the mates appear within the
mategroup does not matter.

A model is the 3D solid geometry in a part or assembly
document. If a part or assembly document contains
multiple configurations, each configuration is a separate
model.

A named view is a specific view of a part or assembly
(isometric, top, and so on) or a user-defined name for a
specific view. Named views from the view orientation list
can be inserted into drawings.

An open profile (or open contour) is a sketch or sketch
entity with endpoints exposed. For example, a U-shaped
profile is open.

A sketch is overdefined when dimensions or relations are
either in conflict or redundant.

A part is a single 3D object made up of features. A part can
become a component in an assembly, and it can be
represented in 2D in a drawing. Examples of parts are bolt,
pin, plate, and so on. The extension for a SolidWorks part
file name is .SLDPRT.

An entity is planar if it can lie on one plane. For example, a
circle is planar, but a helix is not.

Planes are flat construction geometry. Planes can be used

for a 2D sketch, section view of a model, a neutral plane in
a draft feature, and others.
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point

profile

Property
Manager

rebuild

relation

revolve

section

section view

sheet format

shell

A point is a singular location in a sketch, or a projection
into a sketch at a single location of an external entity
(origin, vertex, axis, or point in an external sketch).

A profile is a sketch entity used to create a feature (such as
a loft) or a drawing view (such as a detail view). A profile
can be open (such as a U shape or open spline) or closed
(such as a circle or closed spline).

The PropertyManager is on the left side of the SolidWorks
window for dynamic editing of sketch entities and most
features.

The rebuild tool updates (or regenerates) the document
with any changes made since the last time the model was
rebuilt. Rebuild is typically used after changing a model
dimension.

A relation is a geometric constraint between sketch entities
or between a sketch entity and a plane, axis, edge, or
vertex. Relations can be added automatically or manually.

Revolve is a feature tool that creates a base or boss, a
revolved cut, or revolved surface by revolving one or more
sketched profiles around a centerline.

A section is another term for profile in sweeps.

A section view (or section cut) is:

(1) a part or assembly view cut by a plane, or

(2) a drawing view created by cutting another drawing
view with a section line.

A sheet format typically includes page size and
orientation, standard text, borders, title blocks, and so on.
Sheet formats can be customized and saved for future use.
Each sheet of a drawing document can have a different
format.

Shell is a feature tool that hollows out a part, leaving open
the selected faces and thin walls on the remaining faces. A
hollow part is created when no faces are selected to be
open.

Glossary



sketch A 2D sketch is a collection of lines and other 2D objects
on a plane or face that forms the basis for a feature such as
a base or a boss. A 3D sketch is nonplanar and can be used
to guide a sweep or loft, for example.

SmartMates A SmartMate is an assembly mating relation that is created
automatically.

subassembly A subassembly is an assembly document that is part of a
larger assembly. For example, the steering mechanism of a
car is a subassembly of the car.

surface A surface is a zero-thickness planar or 3D entity with edge
boundaries. Surfaces are often used to create solid
features. Reference surfaces can be used to modify solid
features.

underdefined A sketch is underdefined when there are not enough

dimensions and relations to prevent entities from moving
or changing size.
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