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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



Hands-on Test Drive

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
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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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