SolidWorks® 2011

Building a Trebuchet
Project-based Approach to Learning SolidWorks

Dassault Systemes SolidWorks Corp. Outside the U.S.: 1 978 371 5011
300 Baker Avenue Fax: 1978 371 7303
Concord, MA 01742 USA Email: info@solidworks.com

Phone: 1 800 693 9000 Web: http://www.solidworks.com/education



© 1995-2011, Dassault Systemes SolidWorks Corporation,
a Dassault Systémes S.A. company, 300 Baker Avenue

Concord, Massachusetts 01742 USA. All Rights Reserved.

The information and the software discussed in this
document are subject to change without notice and are not
commitments by Dassault Systemes SolidWorks
Corporation (DS SolidWorks).

No material may be reproduced or transmitted in any form
or by any means, electronic or mechanical, for any purpose
without the express written permission of DS SolidWorks.
The software discussed in this document is furnished under
a license and may be used or copied only in accordance
with the terms of this license. All warranties given by DS
SolidWorks as to the software and documentation are set
forth in the SolidWorks Corporation License and
Subscription Service Agreement, and nothing stated in, or
implied by, this document or its contents shall be
considered or deemed a modification or amendment of
such warranties.

Patent Notices for SolidWorks Standard, Premium, and
Professional Products.

US Patents 5,815,154; 6,219,049; 6,219,055; 6,603,486,
6,611,725; and 6,844,877 and certain other foreign patents,
including EP 1,116,190 and JP 3,517,643. US and foreign
patents pending, e.g., EP 1,116,190 and JP 3,517,643).
U.S. and foreign patents pending.

Trademarks and Other Notices for All SolidWorks
Products.

SolidWorks, 3D PartStream.NET, 3D ContentCentral,
PDMWorks, eDrawings, and the eDrawings logo are
registered trademarks and FeatureManager is a jointly
owned registered trademark of DS SolidWorks.
SolidWorks Enterprise PDM SolidWorks Simulation,
SolidWorks Flow Simulation, and SolidWorks 2010 are
product names of DS SolidWorks.

CircuitWorks, Feature Palette, FloXpress, PhotoWorks,
TolAnalyst, and XchangeWorks are trademarks of DS
SolidWorks.

FeatureWorks is a registered trademark of Geometric Ltd.

Other brand or product names are trademarks of their
respective holders.

Document Number: PMS0819-ENG

COMMERCIAL COMPUTER

SOFTWARE - PROPRIETARY.

US Government Restricted Rights. Use, duplication, or
disclosure by the government is subject to restrictions as
set forth in FAR 52.227-19 (Commercial Computer
Software - Restricted Rights), DFARS 227.7202
(Commercial Computer Software and Commercial
Computer Software Documentation), and in the license
agreement, as applicable.

Contractor/Manufacturer:

Dassault Systémes SolidWorks Corp, 300 Baker Avenue,
Concord, Massachusetts 01742 USA

Copyright Notices for SolidWorks Standard, Premium,
and Professional Products.

Portions of this software © 1990-2011 Siemens Product
Lifecycle Management Software I1I (GB) Ltd.

Portions of this software © 1998-2011 Geometric Ltd.
Portions of this software © 1986-2011 mental images
GmbH & Co.KG.

Portions of this software © 1996-2011 Microsoft
Corporation. All Rights Reserved.

Portions of this software © 2000-2011 Tech Soft 3D
Portions of this software © 1998-2008 3Dconnexion.

This software is based in part on the work of the
Independent JPEG Group. All Rights Reserved.

Portions of this software incorporate PhyX™ by NVIDIA
2006-2009.

Portions of this software are copyrighted by and are the
property of UGS Corp. © 2011.

Portions of this software © 2001 - 2011 Luxology, Inc. All
Rights Reserved, Patents Pending.

Portions of this software © 2007 - 2011 DriveWorks Ltd.
Copyright 1984 - 2010 Adobe Systems, Inc. and its
licensors. All rights reserved. Protected by U.S. Patents
5,929,866; 5,943,063; 6,289,364; 6,639,593; 6,743,382;
Patents Pending. Adobe, the Adobe logo, Acrobat, the
Adobe PDF logo, Distiller and Reader are registered
trademarks or trademarks of Adobe Systems Inc. in the
U.S. and other countries.

For more copyright information, in SolidWorks see Help,
About SolidWorks.

Other portions of SolidWorks 2011 are licensed from DS
SolidWorks licensors.

Copyright Notices for SolidWorks Simulation.
Portions of this software © 2008 Solversoft Corporation.
PCGLSS © 1992 - 2007 Computational Applications and
System Integration, Inc. All Rights Reserved.

Portions of this product are distributed under license from
DC Micro Development, Copyright © 1994 - 2005 DC
Micro Development. All Rights Reserved.



SolidWorks

Table of Contents

Lesson 1: Introduction ... 1
USING ThEe BOOK .......viiiiiieiiiiciieiesteseest ettt et e s s sbe b e ssv e tbeeraesenessnenes 2
What is SolidWorks SOftWare .........cocooiiiiiiiiiii e 2
PrOTEQUISIEES . ..uvvieiiieeiiieeie ettt et e et e et e et e e tee e teeebee e taeesbeeesaeensaeessseesssaessseessseennns 2
Parts, Assemblies, and DIaWwings..........ccceceerieiiriieiiiieieiie ettt 3

PaTES .. ettt e st e st e e s e e sareeenbee s 3
ASSCIMDIIES ...eveviieiiesiieciieeiteiteste ettt et ettt et e be e s e e be e s e esseesteesbeanseenseenseenseensennns 3
DITAWINES .vevveevvieeieeviere e etestesaesresteesteesteesteeseesseessaesseesseasseesseessesssesssesssesssesssens 3
Relationship of Parts, Assemblies, and Drawings ...........ccccceeveeevirenreencveenveennnen. 4
FULLY ASSOCIAtIVE......eiiiiiieeiieeiiiecieecieeeiteeiee et et e et e e e e e beeesbeeebaeesbeeesseeesseeenseens 5
USET INTETTACE .....veieieeiieeiteecee ettt ettt et e tee e eta e e etae e s eveesebeeeaneas 5
Menu Bar TOOIDAT .........cccueiieiierieieieeeee ettt st sreesreesseessaesees 5
MenU Bar MENU ......coieiiiiiieiiieceeeee ettt ettt tee sttt e st e et e eneeennee s 6
Drop-down / Pop-up Context TOOIDAT .........cccceeveeriieriieieeieerecre e 6
Keyboard SROTICULS .......ccccviieiiiiieeie ettt re e ae e v e e sbee e e ereaenneas 7
CommandManager TabS .........cccueeriiiriieiie ettt veeereeeveeeseee s 8
FeatureManager Design TTEe........cccevierieriieniieriieieeie ettt 9
Heads-up VIeW TOOIDAT .........ccoccvieciiiieiieceesieeteit et 9
TaASK PANEC ....eeiiieiieiiceee ettt st sttt b e se et e e 10
MOUSE BULLOMS ....eevviiiiiiiieeiie et ettt e et et e e e ae et eeeeeesnaeeneeessneennneennns 10
Consolidated TOOIDALS ......c.coiuiiiiiiiiiiieee e e e 11
System FEedbDaCK.........cocviiiiiiiiiciieicceee ettt 11
GEttING HEIP .oneeeieeeieeieee ettt ettt e 11
Before YOU BeZIN....cc.oviiiiiiiiiiiesiecieieeee ettt ettt 13

Lesson 2: Modeling the Trebuchet............ccooiiiiiiiiincc s 17
SKEICHING ..veeeviiiiiecie ettt ettt e et e e te e et e ebaeestaeestaeessaeessaeesneessseenenas 18
SKEtCh ENTILIES ...euveeuieeiieie ettt ettt et e 18



SolidWorks

SKEECH TOOLS ...ttt ettt ettt ettt ettt sbeesbee s 19
SKEtCh PIANES .....oviiiiiiiieiieieee ettt ettt ettt s sne e 19
Starting 8 SOlIAWOTIKS SESSION ......eevuiiruieriieiierieere ettt 19
New SolidWorks Document MOdes .........ccccereririenienininieieesieeeeeie e 23
Creating @ NEW Part........cccooieiiiiiiiicic ettt ere bbb e e ssreseeas 23
Setting SYStEM OPLIONS. .....cccvervierierrierieriiesieesieesteereeresseeaessesssesssesseesseesseesseessesssens 24
Preparing to SKECH.......cccuiiiiiieiee ettt e 27
Dimensioning the SKetCh...........cooviiiiiiiiiii e 28
Inserting an Extruded Base Feature...........ccooovevieiiiiiiiniieceececee e 31
SavIng the AXIE Part........c.cccvviiiiiiiieieiereee ettt e e rees 32
Modifying the Dimension of the AXIC.......cccceeviieviiiviiiiiieieiieceere e 34
Applying Material t0 the AXIC......ccccvecriiciiiieiiecieceeeeeee e s 35
Inserting @ Chamfer FEatUre ..........cccooviiiiiiiiiiciiecieecie ettt 36
PROtOVIEW 360 ...ttt ettt et et enteeateeane e 39
Creating a Photorealistic Image..........c.cevierieriinierieeeeeee e 39
Creating the Shaft Collar Part...........ccocceevieiierienieie e 42
Inserting an Extruded Base FEature...........ccooveviieviiiniicnii et 46
Inserting @ NEW SKEtCH........cccviiiiiiiiciicee e e e 47
Adding @ DIMENSION .....cccuiieiiieiiieciieccte ettt e steeeteesteeetreesebeessbeessseesssaessseesnseens 47
Inserting an Extruded Cut FEature...........occveiuieiiieiiiiiiieieeeeeeeeeeeee e 48
Inserting @ Chamfer FEAtUIE .........ccoecviviiriiieieciecie et 49
Applying Material to the Shaft Collar..........ccceeevereiiriinieiiecieeeereee e 50
Exploring the DisplayManager Tab and Applying Appearance...........c...cceecvereveneene. 52
Creating the 7 Hole Flatbar Part...........ccccooeciiiiiiiiiiicie et 55
AddINg DIMENSIONS ....veeiiiieiiiiiiieeiieeieeeite et e eieeestteesteeeseteestreeseseessseessseessseesssessseeas 59
Inserting an Extruded Base Feature...........ccoccoevieiieiiiiiiiiiieeeeeeeee e 60
Inserting an Extruded Cut FEature...........cccevvivienienienieeiecie et 61
Adding 8 DIMENSION .....ccueeriieriieiieieeieeieeteeeestestee e esteebeeseesesssesseesseessaesseessesssennns 62
Inserting an EXtruded CUL .........ceoviiiiiiiiiiiierieeeeee et eesea e 63
Inserting a Linear Pattern feature ...........cccooovieiiiiiiieniieceeceeceeeee e 64
INSEIting @ FILIEt......oiiiiieiiieie ettt e e saaeeenae s 67
Applying Material to the 7 Hole Flatbar............ccoocoviiiiiiiiiieeeeeeeeeee 69
Creating the Ball Weight .........ccoeviiiiiiiiiiieeecee et 70
Applying Material to the Ball Weight ..........cccoveviviiiiinieniirieereee e 78
Lesson 3: Assembling the Trebuchet............cmmriccceircc e, 83
ReNaming @ Part........c..oociiiiiiiiieeie ettt ettt e te e seve e e e e ebaeenaeens 84
Creating an ASSEMDLY ........cooiiiiiiiiiiee e 85
Standard, Advanced and Mechanical Mates..........coovevuvieiiiiiiiiiiieeeieeeeeeeeee e 90
INSEIING IMALES ....ecvveeieiieiiesieerieese ettt eteete et e eebeestessaessaesseessnessaessaessaesseesseensaesseenes 91
Creating the Counter Weight ASSEmMDIY .........cccocviviiviiniirierie e 97
INSEITING IMALES ..eovvvieiiieciiecie ettt ettt et e e be e ser e e eaeestaeestaeeebaesssaesnsaesssaesnns 101



SolidWorks

Using SolidWorks TOOIDOX ......cccuveiviiiiiiiiieciieciee ettt veeeveeeieeesaee e 104
Inserting the Weight-HOok ASSEMDLY .....cccooviieiiiiiiiiiiieieeeeee e 110
INSETtING IMALES ....oveiriiiiieeiieetie ettt ettt et et et e sttt e steebe et enbeenteenteenseeaneennes 111
Inserting the Second Washer ...........cccvvcviiiiiiiiiiniece e 116
INSerting @ HEX NUL......coociiiiiieciie ettt e e et e et eestaeessaeensaessseennnes 118
Creating the Trebuchet ASSEMDIY .......c.cccvviiiiiiiiiiierieeeee e 121
Lesson 4: Analyzing the Trebuchet .............ccooccccc e, 135
Stress Analysis of the 7 Hole Flatbar Part..........c.cccooiieiiiiiniineeee e 136
DESIZN ANALYSIS ..eeuvieniieiieiieiierieese et eteeteeteeteebeeresaessbesssessnesssessaesseesseesseesseesses 136
SHIESS ANALYSIS . uicuviiiiireeieereiterresteetesteesteeseesteesseesseesseesseesseesseeseassesssesssesssenseeass 136
SolidWorks SimulationXpress Wizard User Interface..........ccceeveeeveeieecienveneennennn, 137
Analyze the 7 Hole Flatbar Part...........cccoovieiiiiiiieiieeeeceeeeee e 138
Opening the 7 Hole Flatbar Part...........c.coccoviiiiiiiiiieeeeeeeeeeteee e 138
Running SolidWorks SimulationXpress and Setting Analysis Options................... 141
Running SimulationXpress and Setting Analysis Options..........cccceevveeeverrerenens 142
APPLYING @ FIXTUIE c.viivviiiiiiiicieciesiecie ettt sieete et e beesreesseesaessaesavessnenenens 143
APPIYING @ LOAA ....iiiiiiiiiecieeeeee et s 144
APPIYING @ LOAC.......iiiieiieiieceeeeee et et 145
ASSIGNING MAtETIal.......iiiiiiiiiiieieeece ettt 148
ASSIGNING MALETIAL....ccviiiiieeiieiecieriereeteeee et seesree s e sseeseenseas 149
RUNNING the ANALYSIS....cuveiiirieiieiiereerieieettee ettt eereseneseaesnnesnnesnnes 150
RUNNING the ANALYSIS ...eecvieiviiiieiieiieieieee ettt re b b seaestaesenessnesenas 151
VIEWING RESUILS ... .viiiiiiiiieciie ettt e e e be e e teeentaeesaneenes 152
Viewing the RESUILS ........ooviiiiiiiiiccicceceeeeeee et 153
RUNNING @ REPOTE ..ottt et 156
Optimizing the MOdEl.........ccveiiieiiiiieie et esne e 157
Optimizing the MOdEl........cccveiiiiiiiieie et ees 158
Saving Analysis Data and Closing SimulationXpress........cceevveveereerreerreeveenennenens 160
SOlIAWOTKS MOLION .e.ueiiiieiieiieieeie ettt et s 161
Starting a SOlidWorks MoOtion SESSION .........cccveererierciieriieniieeiieeeieeeteeesereeseneeeeeens 162
(07031 16] 13 53T ) 1 PSSO UURRRRPRRR 164
Lesson 5: Creating a Trebuchet Drawing ..........cccceeiiiniiiiinennnn e 165
DITAWINZS ..c.vveiveiitesiiesites et et teeste et e st e bt e b e esbeasbeessesssesssesssesssesssesssesssesseeseesseessens 166
Creating a Drawing — General Procedure............cccooviieeiienieenciiccieecieeevee e 166
Opening the 7 Hole Flatbar Part.........c.ccccoeviieiiiiiiiieeeeeeee e 166
Creating @ Part DIaWIng ........ccccveviiiieriiiiieie ettt ens 167
Inserting an Isometric View using the View Palette ..........c.cocoeveiiniinininicnincnnns 173
SavINg the DIAWING .......cccveiieiieiierieierieere ettt et eaesaessaessaesssessaensae e 174
Drawing VIew DISPIAY .....c.ccvveriieriieiiiiiiiiiieseeseeseeseesreeseereessessseessesssessnessnessnens 174
DIawing MOES .......ccvieiuiiiiiieeiieeie ettt erre e te e e sbeesveesaeesveestaaessseesssaessseesssens 175



SolidWorks

MoOVING DIAWING VIEWS ...cccviiciiieiieiiiecitecteesreeertesteesteesveesbeessvasesvaeesseeessaesnseas 177
Detailing @ DIaWING.......c.ecveriiiieiieiieieieee ettt ettt s e sreesaeesaeeeees 178
DIMENISIONS ....eeeitieiieiiettet ettt ettt ettt st et e et e s st e s bt e bt e beebeeaseenseenseensesasesnsesanens 178
Dimension Guidelines — APPEATANCE .........cecveerieerieerieeierrerieseeseesseesseessesseesessnens 178
INSErting DIMENSIONS .......ccveriiiriieriieiierieteereereeteseeseestaesteesseesseesseesseesseesseesseesses 178
ASSOCIALIVILY 1.vvevreriieriieiiesieesteesteeste et e teeseesseesseesseesseesseessessseesseasseassesssesssesssesssessns 186
Adding @ DIMENSION .....cccuviiiiieiiiecieeeie ettt ettt e eveesbeesveeesseessseeesseesnraeesseeenses 189
Modifying the Radius TeXt.......cceevieriieiiiiiiiieieeie ettt 190
Creating a Design TabIes. .......ccvevuieiieiiiieee ettt 191
Adding a Sheet t0 8 DIaWIng. ........ccoccverieriieniieciieiieie e ere e sre e e seesreesseesseesseensees 196
Sharing Information and Viewing eDrawings Files .........ccccocvevievieciinciiniecrennene, 202
EDTAWINEZSTM ...ttt et e e et e e st e e e e s sseessbeessbeessseeenseeensaeanseeenseeenseean 202
VIEWING EDTAWINGS ....vveevieeiieeiiieeeiieestieesveesteesteeseseesseesseessseeessesesseeessseensseesseensns 202
Creating and Viewing an eDrawings File.........ccccocviiiiininininiinniniicncees 203
Saving eDrawings Files ........cccceeiiiiiiiiiieiieeeeee e 204
Saving an eDrawings File........ccccccvvviiriiiiiiiiieiiereeieeeeere e 204
Returning to the 7 Hole Flatbar drawing .........ccccoeveviieviieciiiiesiesieiiesreesre e 205
Creating an AsSembly DIaWing.........cccecvueeviriiiieiiiecieeieesre e sveeeeveeseveeseeee s 205
EXPLlOAEA VIBWS.....uviiiiiiciiieciie ettt ettt e ste et ve e s v e e s b e e ssbeeesaaeentaeensneennns 211
Inserting an EXploded VIEW ........cccoeoiiiiiiiiiiiieec et 211
Inserting a Bill 0f MaterialS.........cccvecireiiiieiiieieeieeee et sieesee e 219
Adding a Part Number in the Bill of Materials............ccccooverenieninininieneeeeen 220
Adding a Bill of Materials DeSCIIPiON ........c.cccveeverierierieereeneeieeeeereeveereevesenens 222
INSerting BallOONS ........eeeviiiiieciieeiee ettt ettt e e e e e sebeeeenas 225
Creating an Trebuchet Assembly Drawing..........cccveveveeriienciieniiieniieeciee e evee e 226
Inserting a Bill of MaterialS.........cccoecueriiiiiiiieieeecee ettt 230
Inserting the String and Ball ASSemDbIY ........ccoecvvviiiiiriieiierieeeeeeeeee e 232
€] X7 7 1 241



SolidWorks

Lesson 1
Introduction

When you complete this lesson, you will be able to:

Identify the principal components of the SolidWorks 2011 Windows®
graphical User Interface, Menus, Toolbars, and Task Pane.

Identify the function of each mouse button when using SolidWorks.
Understand the difference between a part, assembly, and a drawing.
Describe the relationship between parts, assemblies, and drawings.
Utilize the SolidWorks keyboard shortcut keys.

Use the SolidWorks Tutorials.

Use SolidWorks Help.

Download the required model files.
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Using The Book

The book provides you the knowledge to use the SolidWorks 2011 software.
Before long, you will be navigating through SolidWorks and experiencing many
of the software’s major capabilities. You will be creating parts, assemblies, and
drawings throughout the book. You will learn by doing!

What is SolidWorks Software

SolidWorks is a design automation software package. In SolidWorks, you sketch
2D ideas and experiment with different designs to create 3D models. SolidWorks
uses an easy to learn Windows® graphical user interface.

SolidWorks is used by students, designers, engineers, and other professionals to
produce single and complex parts, assemblies, and drawings.

Prerequisites

It is recommended that you complete s 0
the following SolidWorks Tutorials that SRk sy Frint
are integrated in the software before
starting the Trebuchet project:

m Lesson 1 - Parts. These tutorials present Solidworks functionality in
. an example-based learning format. Read the
m Lesson 2 - Assemblies. Conventions infarmation.
u LESSOH 3 Drawmgs. Ifyou are new ta the SolidWorks software,
Access the SOlidWOI'kS Tutorial by familiarize yourself with the tutorials in Getting
. . . _ Started first. All other tutarials can be completed
clicking Help, SolidWorks Tutorials in any order.

from the Menu bar menu.

Click Getting Started from the
Tutorials by Category dialog box.

Tutorials by Category

Getting Started Special Types of Models

Note: Click Help, Student Curriculum to

Building Models  |F"eductivity
. Enhancements
access the Trebuchet folder curriculum. orkine with
Frg Design Analysis

Click Help, Instructors Curriculum to Models
access the Educator Resources.

All SolidWorks Tutorials (Set 1)

All SolidWorks Tutorials (Set 2)

What's New Tutorials

Tutorials by

Focus/industry

CSWP/CSWA Consumer Product
Preparation Design
Machine Design Mold Design

2 Using The Book
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Designing the

Trebuchet Assembly
In this book, you will
learn how to design a
Trebuchet using
SolidWorks. You will
create parts,
assemblies, and
drawings for the
Trebuchet assembly.
You will also perform
analysis on various
components in the
Trebuchet assembly.

Parts, Assemblies, and
Drawings

Parts

Parts are single three dimensional (3D) objects. Parts are the basic building blocks
for 3D modeling. Parts are used as components in assemblies and are represented
in drawings.

Assemblies

Assemblies are logical collections of components. Components can be parts or
other assemblies. All of the parts are combined into a single assembly according
to the way they are designed to function. The relationships of the parts can be
captured so that you can communicate your design intent. The design intent
governs how the part is built and how it will react to modifications.

When parts are manufactured, the assembly shows how these parts should be put
together, or assembled.

An assembly within an assembly is called a sub-assembly. Particularly in large
projects, different sub-assemblies will be designed by different people; even
different companies.

Drawings

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

Parts, Assemblies, and Drawings 3
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Relationship of Parts, Assemblies, and Drawings

The following illustration displays the relationship between parts, an assembly,
and a drawing.

————— TR T — e @ o St T 2 -
%Iﬁ’\lﬁ\ﬂﬂ@ AAWE-F-00- - H |Q e R R
% e % Weight
& [A] Annotations #-{A] Annotaticns
& [z Lights, Cameras and Sc $= Pure Lead L
$2 A5l 304 % Front Flane b
% Front Plane % Top Flane
Q\ Top Flane 4 % Right Plane
% Right Plane 3 1. crign
. % g;?rlzdel 6o Revalvel Z
Hohin | E@Eudet | -
N\
@solidWorks || Fle EX Vew Inset Took Toobox Widgy
i ] o i
Interference  Hole  Measure Section AssemblyXpert >
Detection  Alignment PropiXties Properties
emble [ Layout [ Skefch | Evaluate e
@ &) 2t - (B~ 6h~ - B
|@ilﬁ’|||%| »| AAECRE-T % -&Jk’
|
@ Counter Weight (Default< » L | el
# [A] Annotations _:J |E
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% Top Plane T :&
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Fully Associative

Parts, assemblies, and drawings are associative. This means that changes made in
one area are automatically reflected in all the associated areas affected by that
change. For example, changes that you make to an assembly are reflected in the
drawings and parts of that assembly.

Likewise, changes that you make to a part are reflected in the drawings and
assembly.

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

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

SolidWorks 2011 has had user interface enhancement along with additional
tutorials, features, and tools. The SolidWorks 2011 (UI) is designed to make
maximum use of the Graphics area space for your model. Displayed toolbars and
commands are kept to a minimum.

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 - Creates a new document,
Open - Opens an existing document, Save - Saves an active document,
Print - Prints an active document, Undo - Reverses the last action, Select
- Select entities in the graphics area or the FeatureManager design tree with
the pointer. Rebuild E - Rebuilds the active part, assembly or drawing, File
Properties - Shows the summary information of the active document,

Options - Changes system options, document properties, and Add-Ins for
SolidWorks.

[@solidworks § 0 -2 -&-5&- 0 [K[-/8 5 &

Parts, Assemblies, and Drawings 5
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Menu Bar Menu

Click SolidWorks in the Menu Bar toolbar to display the default Menu Bar menu.
SolidWorks provides a context-sensitive menu structure. The menu tittles 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
selected.

The default menu items for an active document are: File, Edit, View, Insert,
Tools, Window, Help, and Pin.

Note: The Pin tool displays both the Menu Bar toolbar and the Menu Bar menu.

|@SnlidWo;ksR§ File View Tools Help ‘F’I

|@SnlidWo;ksN File Edit View Insert Tools Window Help J;;||
I@SnlidWorks | File View Tools Help ;%r_] X [ : B = - \.g' -~ Solidiiorks 5 e T I - I

|@SulidW0fks ' File Edit View Insert Tools Window Help | l__] - ‘f} - [EH g K| a i’ﬁ' = v|

_ID_rolpb-down I POp-Up ConteXt |r| Insert Tools Window Help % | |§ | $’ |I P | i
oofbar %Redraw Chrl+R S -
Communicate Wlth et A % I%e::nosl;(sDeFauIK<DeFauIt>_D|spIay Sl
1
SolidWorks either thought Display N 3%‘ 2”””“"“””5
. = Brass
the Drop-down menu or the ren . & Fror—=
Lights and Cameras L4 i @ @ lla =
Pop-up Context toolbar. The g e
Hide &ll Types Lrrig @ €, L @~
Drop-down menu from the | g anes L, o
Menu Bar toolbar or the + B T otre (soss Bnraden
Menu Bar menu provides w (R eod | Comment

access to various commands.

When you select, (Click or
Right-click) items in the
Graphics area or
FeatureManager, a Pop-up
Context toolbar is displayed
and provides access to
frequently performed actions
for that contexts.

6 Parts, Assemblies, and Drawings
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Note: Context toolbars are available for the most —
. Edit | View Insert Tools Window Help
commonly used selections. e

Keyboard Shortcuts

Some menu items indicate a keyboard shortcut 4 co Ctrkex
45 | Copy Chrl+C

like this: [ 4 cuisx | SolidWorks

conforms to standard Windows conventions for P8 ekl 2]

shortcuts such as Ctrl+O for File, Open; Ctrl+S Copy to Adobe Tlustrator

for File, Save; Ctri+Z for Edit, Undo, and so on. B | rebuid Ctri+B
= | Rollback

In addition, you can customize SolidWorks by
creating your own shortcuts.

Parts, Assemblies, and Drawings 7
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Comm

Note:

andManager Tabs

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 and
PhotoWorks Add-In.

If you have SolidWorks Premium or SolidWorks Professional, the Office Products
tab is displayed on the CommandManager.

o . (B sweptBoss/Base L Swept Cut @ dirb (@ weap W =
i g @ i Fillet  Linear - Referance Curves ~
Extruded Revolved [\ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut Pattern a Draft 8 Dome | oo metry Instant3D
Boss/Base Boss/Base Cut Wizard Cut ¥
5 Boundary Boss/Base | Boundary Cut 5 = @ Shell @ Mirror i =
Features | Sketch | Evaluate | DimXper | Office Products @ O o - s O B
| | | DimXpert | | 3 S E- T - @ - B
Sketch  Smart Convert Y nan /D L ] &
Dimension O-a-0-A Entities aaa g ;;Dtg_‘
3 3 B-6 |- *¥ = = o
Features | Sketch | Evaluate | DimXpert | Office Products B Th ot 5 = s OB E
L | | [EHEE ‘ LA E-3-60- @ BB
a s & % X Check 88 Deviation Analysic B Draft Analysis & symmetry Check o I~ — @
Dsijiign Measure  Mass Section  Sensor Geometry Analysis | N§ Zebra Stripes B Undercut Andlysis  Si= Thickness Analysis Afgf‘ SimidationXpress Flokpress DEMXpress DriveWorksipress
& Properties Properties Statistics = o | Analysis Wizard  Analysis  Analysis jizard
E urvature arting Line: Analysis ompare Document 3 Wizard  Wizard
B curvatur £ PartngLine Analysis [ c D ts
Features | Skelch | Evaluate [ DimXper | Ofiice Products | T YN s
o] &k
Auta Location Size Datum Geometric Pattern
Dimension Dimension Dimension Tolerance Feature
Scheme
Features | Sketch | Evaluate | DimXpert | Office Products  Th ot G E 5 OB
L | | g, LANHE-F-6- S 2-5-

@i & = m 7 ]
Circuitworks PhotoView ScanTo3D SclidWorks Scolidworks SolidWorks SolidWorks Tolanalyst
360 Motion Routing  Simulation  Toolbox
Features | Skefch | Evaluate | DimXpert | Office Products D O W o o § B
L \ | | DimXpert | | 2,0 W& T - @B B~
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FeatureManager Design Tree

The FeatureManager® design tree is a unique part of
the SolidWorks software that employs patented Solid-
Works 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 five default tabs:
FeatureManager , PropertyManager ,
ConfigurationManager , DimXpertManager
and the DisplayManager .

Heads-up View Toolbar

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

Introduction

SERee >
A _

% Eve Hook (Default<<Defaul>_Display St
.ﬁl Sensors
[+ l:&__l Annotations
3= Brass
& Front Plane
%> Top Plane
% Right Plane

L :
tk k& sketchi

=] @ Boss-Extrudez

& a Boss-Extrudes

|*t$ w 2me |

Standard Yiews 5]

The Heads-up View toolbar is a transparent 1 @8HFBLDDD

toolbar that is displayed in the Graphics area

when a document is active 1=

B Do @R B

The following views are available:

m  Zoom to Fit : Zooms the model to fit
the Graphics area.

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

m Previous View : Displays the previous view.

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

more selected cross section planes.

m View Orientation : Selects a view aa% Eﬁl:@:\s;tﬂv b @ - B+
orientation or the number of viewports from oD D
the drop-down menu. @I I
& i
=R=Reel==

Parts, Assemblies, and Drawings
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m Display Style : Selects the style

m Hide/Show Items : Selects items

m Edit Appearance .: Removes

SolidWorks

EE=

for the active view from the drop-
down menu.

to hide or show in the Graphics area.

appearances and edit the color or
mapping properties of appearances.

m  Apply Scene : Applies a scene to

an active part or assembly document.

m View Setting : Selects the following setting

from the drop-down menu: RealView Graphics,
Shadows in Shaded Mode, and Perspective.

m Rotate view : Rotates a drawing view. Is only
available for a drawing.

2-E

Q) Realview Graphics
@ | shadows In Shaded Mode

ﬂ Perspective

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

selection. Is only available for a drawing.

Task Pane

Note:

The Task Pane is displayed when a SolidWorks session
starts. The Task Pane contains the following default

tabs: SolidWorks Resources , Design Library

, File Explorer , View Palette ,

Appearances, Scences, and Decals and Custom

Properties .

LT H

« solidWorks Resources 45
A~
Getting Started =
[_'I ey Document

Li}’ Open & Documert

ﬂ Tutarials

B hat's New

‘?} Introducing Solichorks

.i/' General Information

The Document Recover tab is only displayed in the Task Pane if your systems
terminates unexpectedly with an active document and if auto-recovery is enabled

in Systems Options.

Mouse Buttons

10

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.

Parts, Assemblies, and Drawings
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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.

Consolidated Toolbars

Similar commands are grouped into consolidated flyout
buttons on the toolbar and in the CommandManager.

Example: Variations of the Rectangle tool are
consolidated together into a single button with a drop-
down arrow.

System Feedback

N-O-nJ- i
BiR-0-A
[ Zorner Rectangle

\ [=] | Center Rectangle

& Q 3 Point Corner Rectangle

| ® 3 Point Center Rectangle
LF | Parallelogram

3

System feedback is provided by a symbol %D

R

o] F.

attached to the cursor arrow indicating what

Face - Edge

== Dimension:-- Vertexy]|

you are selecting or what the system is
expecting you to select. As the mouse cursor
floats across the model, feedback comes in
the form of symbols riding next to the cursor
arrow. An edge is illustrated.

Bioss-Extrudel

Getting Help

SolidWorks has a comprehensive help function
that is designed to assist you. The SolidWorks
help screen is displayed in its own window. Click

Help, SolidWorks Help [ 2] tool from the Menu
bar toolbar to view the comprehensive
SolidWorks help screen. Use SolidWorks Web
Help to connect to the internet.

tep] 90 - 2~ [ - &

(2 Tsolidworks Help

Solidworks Tutorials
API Help Topics

Release Notes
What's MNew
Quick Tips

@- Introducing Solidworks {pdf)

Moving From 20 ko 30
¥ | Use Solidworks Web Help
Check for Updates. ..

Activate Licenses...
Transfer Licenses. ..

Show Licenses. ..
About Solidworks. .

Customize Menu

Parts, Assemblies, and Drawings

11
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E? SolidWorks E? SolidWorks

< =
Hide Back Print Hide Back Print
| Contents | Search |
> Type in the word(z] to search for:
= @ Administration [Extruded 5 |Li
& @ User Interface |
£} @ Solidwiorks Fundamentals [ List Topics ] [ Dizplay ]
= @ Moving from 2D to 3D ;
= @ Aszemblies Select topic: Found: 225
= @ Circuitworks Title Location Ra |
H @ Configurations Surface Extraction Propert...  Solidwiorks Scan.. 1
@ @ Design Checker EETHUP:;E P go:!ﬁorts gp El... g
T ; g ; ermal Studies olidwiorks Simul...
lE‘ @ Desgn Shudigin S.D.|Id\'\t"0[k8 Extrude Propertyb anager Solidwiorks 4
] @ Drrawings and Detailing E o5 of C g Motion Shudi 5
= wamples of Camera-base..  Motion Studies
& @ DFhfpress Checking Geometry Solidwiorks Flax... B
® @ Diiveworksipress Other Taols Solidworks Tool.. 7
JE3) Q Flo<press

Note: You can also directly access help for a specific

command by clicking the Help icon in a
PropertyManager.

*»

From

Sketch Flane v|

Direction 1 A

O] —

Cir. (|
||:| Direcktion 2 o |
| Selected Contours ¥ |

12 Parts, Assemblies, and Drawings
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Before You Begin
Copy the Trebuchet Design Project folder from the SolidWorks web site onto
your computer before you start this project.
1 Start a SolidWorks session.
Click All Programs, SolidWorks, SolidWorks from the Windows Start menu.
The SolidWorks application is displayed.

Note: Ifyou created the SolidWorks icon on your desktop, click the icon to
start a SolidWorks session.

2 Copy the Trebuchet Design Project o TR v

folder. 2 | SolidWarks Hel
. . 2 | SolidWorks Help
Click Help from the Main menu bar. S
. . St t Curricul
Click Student Curriculum. T—”l§" e
oolBox Help

Instructors Curriculum

Note: There is a resource area for all ;
APIHelp Topics

Instructors.
What's Mew
Click the Design Library tab from Quick Tips
the Task Pane. Moving from 2D to 3D

[#]]| Use SolidWorks Web Help

Expand the SolidWorks Content folder.

Expand the SolidWorks Educator
Curriculum folder.

Design Library E=
I

ﬁ Design Library

? Toolbox

0 3D ContentCentral
@ SolidWarks Content
: Blocks

Robotics

SolidWarks Educator Curriculum
Cu k ulurm 2009

Curriculum 2010

' Weldments

GsERN&E]
—>

Curriculum  Curriculum
2010 2009

Before You Begin 13
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Double-click the needed Curriculum
folder. View the available resources. 9 @ 3

=Rl Curriculum 2010 5

Design Library E=

Note: At the time of writing, the

Curriculum 2011 fold t 2 O
. older was no ﬂ C02 Car Design Project
available. i) -1 Drawing and Detailing
a Educator Curriculum Introduction
Double-click the Trebuchet Design Fl-in-Schools Race Car Design Projeq
. | =] Hands On Test Drives
ProjeCt fOIder' e Mountain Board Design Project ,E
§ _/ Robotics Projects
o SAE Car Project |
Simulation Student Guides W
I SolidWorks Student Guide
7 SolidWorks Tuterials Technology ¥
A T J ¢
S B B
SolidWorks Bridge C0O2Car  Drawing and
Tutorials ... Desi... Desig... Detailing

Educator Simulation Fl-in-5cho..  SAE Car
Curriculu...  Student.. Race CarD... Project

Sustainability Mountain Robotics Hands On
Project Board Desi...  Projects Test Drives

SolidWorks  Trebuchet
Student ... Design ...

SolidWorks Bridge C0O2Car  Drawing and
Tutorials ... Desi... Desig... Detailing

Educator Simulation Fl-in-5cho..  SAE Car
Curriculu...  Student.. Race CarD... Project

R

Sustainability Mountain Robotics Hands On

Project Board Desi...  Projects Test Drives
SolidWorks  REELITEES
Student ... Design
Project

14 Before You Begin
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Note:

Note:

Ctrl-click the Trebuchet Design
Project folder as illustrated to
download the text and SolidWorks
model files (Initial and Final).

Ask your teacher where you should
save the zip file. Remember where
you saved the downloaded zip file.

Located the zip folder.
Select a folder location on your hard
drive.

Click OK from the Browse For
Folder dialog box.

Un-zip the Folder.

Browse to the location where
you saved the downloaded zip
folder.

Unzip the folder. This may

Introduction

2010_Trebuchet Design Project.zip

Trebuchet Design Project
CTRL + click to download zip file |/

Trebifchet
Design
Project

-

Browse For Folder

Please select a folder to download the ZIP file to:

4 BB Toshiba External Hard Drive (E:) a
> . 3D CAD using SclidWorks 2009

J 2008Assembly-Maodeling-CD

, 2008Assembly-Modeling-Instructors Final

J 2009Certificationbook

J 2010 - InstructorText-Models-CD

, 2010 Commands Guide SolidWorks

J 2010 Engineering Graphics with SolidWorks

J 2010 SW AssemblyModeling-CD-Models

J 2010 SW Engineeringdesign

J 2011 Commands Guide SolidWorks

. 2011 Drawing & Detailing -
o [T d

[Lm

Folder: Toshiba External Hard Drive (E:)

Make Mew Folder

[:gK Cancel

take a few minutes

Extract All files and folders.

Select the folder location.
Click Extract.

The procedure maybe
different depending on your
Operating System

At the time of writing, the
Curriculum 2011 folder was
not available.

Download Progress =]
Target: EA2010) Trebuchel Design Project zip
[LL]
Progress: 5% complete (8191 K. of 118433 K]
() 1 Bract Compressed @ipped) Folders
Select a Destination and Extract Files
Files will be extracted to this folder
"\Users\planchard\Desktop\2010 T rebuchet Design Project

[¥] Show extracted files when complete

Before You Begin

15
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SolidWorks

Double-click the Project Workbook folder to select language.

Double-click the zip Trebuchet_Design_Project_2011_SW_Files folder to
obtain the initial and final model files for the book.

MName Date modified Type Size
Project Workbook 11/8/2010 9:18 AM  File Folder
1, Trebuchet_Design_Proj... 4/29/201012:25PM  Compressed (zipp... 84,754 KB
MName Date modified Type Size
{7 | Trebuchet Project 2010_LR_ENG 4/27/2010 2:00 PM  Adobe Acrobat D... 26,502 KB
1 Trebuchet Project_2010_LR_FRA 472772010 3:01 PM Adobe Acrobat D... 13,562 KB
MName B Date modified Type
Project Workbook 11/8/2010 9:18 AM  File Folder
HE! Trebuchet Design_Project_ 2010 SW Files 4/29/201012:25 PM  Compressed (zipp...
MName = Type
. SolidWorks-Treuchet-Final-Models-2010 File Folder
. SolidWorks-Treuchet-Initial-Models-2010 File Folder

Before You Begin
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Lesson 2
Modeling the Trebuchet

When you complete this lesson, you will be able to:

m Create a 2D sketch.

m Utilize the following sketch tools: Line, Circle, Centerpoint Straight Slot,
Center Rectangle, Centerline, Tangent Arc, and Trim Entities.

m  Add and modify dimensions in a sketch.

m  Add the following geometric relations to a sketch: Equal.

Utilize the following features: Extruded Boss/Base, Extruded Cut, Revolved

Boss/Base, Fillet, and Chamfer.

Create a part.

Save a part.

Modify a part.

Apply PhotoWorks to a part.

Apply material to a part.

Rename a feature in the Part FeatureManager.



Modeling the Trebuchet

Create the Axle for the Trebuchet Counter
Weight Assembly

The first part that you will build is the Axle for
the Counter Weight assembly. First, you will
need to open a new SolidWorks document. As
you learned earlier, SolidWorks uses three
kinds of documents: Parts, Assemblies, and
Drawings. The Axle is a part. Open a part

document. New SolidWorks Document
Use the default part template that is provided | Templates | Tutorial|
with SolidWorks.

A template forms the basis of a new part

SolidWorks

&

Assembly

D aiing

document, controlling units, grid, text, and
other settings for the model.

Templates allow you to define your own parameters. You can create customized
templates. Save time by defining parameters once, then use them to create new
documents. You can also create multiple templates for each document type.

Sketching

Solid models are built from features. Features are the building blocks of the part.
Features are based on 2D sketches. Sketches provide the foundation for your
SolidWorks project. Sketches are collections of 2D geometry that are used to

create solid features.

Typical 2D geometry types are lines, circles,
rectangles, and arcs. Sketching in SolidWorks is
dynamic, with cursor feedback. Every sketch has
several characteristics that contribute to its shape,
size, and orientation.

Sketch Entities

Note:

18

SolidWorks offers a rich variety of sketch tools for
creating profile sketches. For the Axle, you will

create a sketch using the Circle Sketch [ | tool as
illustrated.

The Grid is deactivated in the SolidWorks Graphics
window for clearer screen shots in this book. Click
Options, Document Properties tab from the Menu
bar menu. Click Grid/Snap. Un-check Display
grid.

N

3

> S

~———

Origin

B

Grid
%E

[V]a

isplay grid
ash

utornatic scaling

Sketching
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Sketch Tools

Tools can be used to modify the sketch geometry that has been created. This often

involves the trimming or extension of entities. You will use the Trim Entities
tool in this lesson.

Sketch Planes

Sketches are flat, or planar. A plane is required for a sketch. |¢ )
A SolidWorks part contains three default sketch planes. %tsl legmlesr sl
They are: Front, Top, and Right. 5 (2] Arnotations
8= Material <not specified>
Starting a SolidWorks session S
1 Start the SolidWorks session. <§ E‘Q“F RETRS
Gt rigin
m  Click All Programs, SolidWorks 2011, SolidWorks
2011 from the Windows Start menu. 5‘&‘1'

Tip:  Start a SolidWorks session, if available by double-clicking the left mouse
button on the SolidWorks desktop shortcut icon.

2 Read the Tip of the Day dialog box.
m  Click the SolidWorks Resources tab on the right side of the Graphics

window if you do not see this screen. The Pin | & | tool displays both the Menu
Bar toolbar and the Menu Bar menu.

| GESolidWorks JMi=f = 2 F%

« SolidWorks Resources 45
e ——

Getting Started

D Mew Document

B’ Open & Document

B Tutorials

T wat's Mew

S8 introducing Solicorks

(1) General Information

Community.
€ customer Portal

8 Uszer Groups

() piscussion Forum

B Technical Alerts & News

Survey: Your pradustivity u
Salidiliniks

Available: Enterprise PO
> 2011 PO is available far
download

, Available: SelidWotks 2011
SPO is available for downlc

Download Dratt

| Online Resources

_+ Findl Custom Manufacturers

Solidworks Fremium 2011

Sketch Tools 19
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Tip:

Note:

20

The SolidWorks 2011 default Task Pane contains six
tabs:

m  SolidWorks Resources tab.

m Design Library tab.

m  File Explorer tab.

m  View Palette [ 57| tab.

m  Appearances, Scenes, and Decals tab.
m  Custom Properties | T | tab.

The SolidWorks Resources |4 | contains the following
default menus:

m  Getting Started.

s Community.

m  Online Resources.

Along with the Tip of the Day box.

Other user interfaces are available to be displayed:
Machine Design, Mold Design, or Consumer Products
Design during the initial software installation selection.

The Design Library tab in the Task Pane
provides a central location for reusable elements
such as parts, assemblies and sketches. The Design
Library includes the following menus:

Design Library.

Toolbox.

3D ContentCentral.

SolidWorks Content.

The Design Library menu contains the following
folders: annotations, assemblies, features, forming
tools, motion, parts, routing, and smart
components.

The SolidWorks Content folder contains the
SolidWorks Educator Curriculum.

SolidWorks

« solidWorks Resources 45

A
Getting Started =

D e Document

L_'.EF Open & Document

ﬂ Tutarials

?1- What's Mew

@ Introducing Solichorks

.i/' General Information

A .I_I' Tip of the Day
= You can cycle
through the open
documents in
SolidWorks by
using Ctrl+Tab.
MNext Tip

Lelw[E[U)e B

« Design Library B!
TN

# ﬁ Design Library

# ? Toolbox

[+ o 30 ContentCentral
[+ w Solidwiorks Content

- A .
annotations  assemblies

e
features forming tools

"

parts

J
-

smart
components

J

routing

Starting a SolidWorks session
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SolidWorks File Explorer duplicates
Windows Explorer in functionality on your
computer, plus recent documents that are active

in SolidWorks.

The View Palette tab provides the ability to
insert drawing views. It contains images of
standard views, annotation views, section views,
and flat patterns (sheet metal parts) of the selected
model. You can drag views onto the drawing sheet
to create a drawing view.

Starting a SolidWorks session

Modeling the Trebuchet

f

File Explorer
Click to display this task pane tab.

/= « Yiew Palette 4=
[Eye Hook.SLOPAT [ ] [2]
Eye LOFRT

e
[ Import &nnatations

Auto-ztart projected view

BT EY

[ [irag views onto drawing sheet

J

*Front

*Right

-

21
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The Appearances, Scenes, and Decals tab
provides a library of appearances, scenes, and

decals to apply to a model or assembly document.

Tip:  An appearance defines the visual properties of a
model, including color and texture. Appearances
do not affect physical properties, which are
defined by materials.

Note: Click Add-Ins. from the Menu bar menu

drop-down arrow. Click PhotoView 360
from the Active Add-ins dialog box to
active the PhotoView 360 feature.

SolidWorks

4 Appearances, SCenes, a... &=

&

@ Appearancesicolor)

[ & Scenes

[+ % Decals

Lol (1] [ e

Select items to drag and drop.

EU 8 IER o

|§._§| COptions
= Cuskomize
Rapid
Sketch Add-Ins...

Add-Ins

Active Add-ins

= SolidWorks Premium Add-ins

13 30 Instant Website
IR Circuitworks

[ &8 Featurewarks
[ Photoview 360
[l scanTozD

Use Custom Properties
in the Task Pane to view and
enter custom and
configuration-specific
properties into SolidWorks
files.

[Eustom Properties

#« 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,

| Press F5 to refresh the page.
Click to display this task pane tab.
Create now...

22
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New SolidWorks Document
Modes

There are two modes in the
New SolidWorks Document
dialog box: Novice and
Advanced. The Novice
option is the default option
with three templates. The
Advanced option contains

access to additional templates.

In this book, you will use the
Advanced option.

Creating a New Part

1 Create a new part.

m  Click New from the

Menu bar toolbar.
2 Select the Advanced mode.

m Click the Advanced
button to display the New
SolidWorks Document
dialog box in Advanced
mode.

The Templates tab is the

default tab. Part is the default

template from the New

SolidWorks Document box.

Modeling the Trebuchet

New SolidWorks Document @g‘

% a 30 representation of a single design component

Part

@ a 30 arrangement of parts and/or other assemblies

Agsembly

i

a 20 engineering drawing, typicaly of a part or assembly

Drawing

‘ l Cancel ] ’ Help

ez =

New SolidWoerks Document @g‘

Templates | Tutoridl

I s@s
|[E Assermbly 7'
‘ Crawing

| Preview

\ OK ‘ l Carcel ] l Help

Novice:

m  Click OK from the New SolidWorks Document dialog box. A new part
document window is displayed.

The Advanced mode remains selected for all new documents in the current

SolidWorks session. When you exit SolidWorks, the Advanced mode setting is

saved.

The default SolidWorks installation contains two tabs in the New SolidWorks
Document dialog box: Templates and Tutorial. The Templates tab corresponds to
the default SolidWorks templates. The Tutorial tab corresponds to the templates
utilized in the SolidWorks Tutorials.

New SolidWorks Document Modes

23
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SolidWorks

(el il Annotations
§E Material <nat specifisd=
% Front Plane
Q Taop Plane
Q Right Plane
I_. Drigin

< >

@SnlidWo;ks i File Edit View Insert Toals Window Help QID -F-EH-s-E o 5 AR 4
B © N-@-p-E a|
Sketct Smart Convert
™ omerson - - G- A Envtes 3
= = B-8 - * = e
Festures | Sketch | Evaluate | DimXpert | Office Products | &8 %
= - 8 X
sEBse - AR P @B
% Partl {Default=<<Default>_Lisplal
ﬁl Sensars

Origin

Flsomelric

GeEOEE

T[T 50]_Model [ Wotion Study 1]

Solidiarks Premium 2011

Editing Part 7] &)

The Reference Triad, (lower left corner) displays the orientation of
the model coordinate axes; (red-X, green-Y, and blue-Z) at all times.
It can help show how the view orientation has been changed relative

to the Front Plane.

The Origin symbol represents the part’s model origin which is the
intersection of the X, Y, and Z axes. The Origin symbol is displayed L

in the color red when you are in the Sketch mode.

Setting System Options

System Options are stored in the registry of the
computer. System Options are not part of the
document. Changes to the Systems Options affect

A

B 5ER

Partl

Customize. ..

T ,gl Options ‘

Add-Ins...

the current and future documents. Review and
modify the System Options. If you work on a local

drive C:\, the System Options are stored on your computer.

1 Set Drafting Standard.

m  Click Options , Document Properties tab from the Menu bar toolbar.
The Document Properties - Drafting Standard dialog box is displayed.

24
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m  Select ANSI from the drop-down menu for Overall drafting standard.

| Document Properties - Drafting Standard

| System Options Bocumantrpropertias |

Draf;ing Stt:ndard Overall drafting standard

[+ Annotations EhS,

[#- Dimensions l I
wirtual Sharps

(¥ Tables

Detailing

GridfSnap

Units 4—

Colors

Material Properties

Image Cuality

Load From External File. ..

2 Set unit system and length.

Unik syskem
] Chck Units. CIMKS (meter, klogram, second)
. . (D CGES (rentimeter, gram, second)
u Cth IPS (lnCh, pound, () MMGS (millimeter, gram, second)

I' (®1P5 {inch, pound, second)

second) for Unit system. & cucton

m  Select .123 for Length unit

decimal place. Type |Unil: |Decimals
m Select None for Angle [eha
. Length che 123 4_
deCImal place' Dual Dimension Length millimeters lJ 1z
| Select millimeters fOI‘ Dual angle ! ; A_.l.\anE <4+
Dimension Length. Mass/Section Properticicrt
Length microinches 1z
mils
Mass inches
feet b,
Per Unit Yolurme eSS

Setting System Options 25
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3 Set dual unit display.
m Click Dimensions from the

SolidWorks

Syskem Options | Document Properties

. . Drafting Standard o ey S
Document Properties dialog box. hes o i e
m  Check the Dual dimensions display T
Wirth i Sharps Text
+- Tabl
box.
Crverall drafting standard
AMSI-MODIFIED
Text
Century Gothic
Cual dimensions
ual dimensions display [ Show units For dual display
(& Top () Bottom C)Right O Left
4 Set System options. S—
. Owerall drafting standar
| Click OK from the AELMODIRED
D t Text Arraws
ocumen Century Gothic o0dn |
Propertles- Dual dmensions %:>
. . . [Flousl dinensions display  []show unics For dual display T |
Dimensions dialog @, Owuwi O @ —
box. D PeRRAIOn T e [l cals with dimension height
i 123 v HEHE |12 W L.
. . - Sl - ¢ EEE
Note: All dimensions are i (el | 45 [rmmmmra | L R

displayed in IPS and
MMGS units. IPS is the
primary unit. Millimeters
are displayed in brackets,

[].

26

Offset diskances

Fractional cisplay

stylei [ren) [52] [ ] [o]  stacksiems [0 > _[5.236in
Show double prine mark ¢: (250 (x| ‘ |

L 0.394in
et aders

Leader length: | 0.25in

Leading zeroes: | Standard ¥
Trailing zeross: | Standard ~

[] Add parentheses by defalt

[JCenter between extension lines
[Clinclude prefix insids basic tolerance box
[isplay dusl basic dimension in one box

Tolerance...

RadidDiameter leader snap angle: | 15deg

[ Sx Cancel Help

Setting System Options
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Preparing to Sketch
1 Select the Sketch plane.

Modeling the Trebuchet

Right-click Front Plane from the FeatureManager design tree. Front Plane is
highlighted in the FeatureManager.

msﬂ"dwol’ks i File Edit View Insert Teak Window Help & l D - L—E} - H s R w2 = 0K
© N-0- - & -
Sketch  Smart Convert
Cimension O-a- ‘@ T A Entities =
i v B-8 - =* =

Features | Sketch | Evaluate | DimXpert | Office Products |

s HEEE® >
(T

|3] Sensars

%y Tolf{Sketch | (Front Plane) . ®
%y Rig B 3D Sketch On Plane |
l.. Or| Section Yiew

Comment v

Properties. ..
GO To..

Hide/Shaw Tree Items. ..

¥

5

A

< *| *i1sometric

Q) Partl (Default<<Defaults_Displal [

Parent/Child... L'_

o 9% WP @R -

B

IENER N]W Model [ Wofion SwayT

Creates anew sketch, or edits an existing sketch.

Editing Part 7] &)

2 Open a Sketch.
m  Click Sketch from the Context

toolbar. The Sketch toolbar is displayed.

3 Sketch a circle with a center point at the

QEiSolidWorks | Fie it Vew Incert

B © \-BRnN-&
Sketch  Smart E=- @%

;. . ircle
Dimension
o % = @ Perimeter Circle

Features | Sketch | Office Products | Evaluate

Origin.
m  Click the Circle @] Sketch tool. The Circle %
PropertyManager is displayed. «

m  Move the mouse pointer into the Graphics window. The

cursor displays the Circle Sketch tool icon.

Preparing to Sketch
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SolidWorks

m  Click the Origin of the circle. The cursor displays the Coincident to point

feedback symbol as illustrated.
m Drag the Mouse pointer to the right of the Origin.

m  Click a position in the Graphics window to create the circle as illustrated.

@SnlidWorks . File Edit View Insert Tools Toolbox Window Help & l [q -2~ -8 2-- AKX
| = © N\~ @H\J -Eo% @ = L\ Mirror Entities g + =
Exit Smart Trim  Convert sam g Display/Delete Quick
Sketch | Dimension O-a- 6? A A Entities  Entities ;E;Zts 228 Linear Sketch Pattern Relations S:;Q; Snaps 2
= = L@ - o# - . Es B /
Features | Sketch | Evaluate | Dimxper | Office Products | - A X
Sl melel | QNG T 0 R-H-
e | & %Partl (Default==Default_... .
. Circle s @
i a
Circle Type & i,
1 ==
@& g
_ e |
Options 3 @
Fl R = 10582
i
Parameters A =
(o: !__. _____ ‘
—— 7
& | : Origin
e
}\, | |
T
L
| *rront
Wl Hl] Model | Motion Study T ]
Click drag From the center or dick center and click radius.  1.052in 0.03%in  Oin Under Defined  Editing Sketchl 7]

Dimensioning the Sketch
1 Dimension the sketch.
m  Click the Smart Dimension Sketch tool. The
Smart Dimension icon is displayed.

m Click the circumference of the circle. The cursor
displays the diameter feedback symbol.

28
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Note:

Click a position diagonally

Modeling the Trebuchet

above the circle in the
Graphics window. A
dimension is displayed in
the Modify dialog box
displaying the current value.
Enter .188[4.78] in the
Modify dialog box.

Click the green check

[Save the current value and exit the dialog.

fy’i x 822

mark from the Modify
dialog box. This saves the

current value and exits the
Modify dialog box. The

dimension of the circle is .188[4.78].

BEiSolidWorks jj Fie Edt View Insert Tock Toobox Window Help Ql[] -2-E- 8

2?2 - = &

N-@ -
O-;a-@-A
-8 - *

E| o
Exit Smart
Sketch | Dimension

% @

Trim

Convert
Entities  Entities [

2

ntities g,

Offset EEE Linear Sketch Pattern

I wirror Enties a +

o Display Delete

Relations i

Sketch

g Move Entities - 3

Festires |_Skelcn] Evaluate | Dimxpert | Office Products |

OECEE

Dimensior

&

<MONE = w
Tolerance /Precision #
ot

g
123 (Document) w ||l
Primary ¥alue "
Di@5ketchl

0. 188N | =

Dimension Text &

|(E)| e ‘@l s ~| *Front

01
EEiTy
il

AL TR A

23] = B® partt (Defaut<<Defaul_..

£-8-

-8

TT T 0| Model | Motion Sugy

Sek the properties of the selected dimension(s).

1.16in

0.514in  Oin

Editing Sketcht 8 (7]

Fully Defined

]

The circular sketch is centered at the Origin. The dimension indicates the diameter

of the circle is .188[4.78]. If your sketch is not correct, select the Undo tool
from the Menu bar toolbar.

Dimensioning the Sketch
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Tip:

Tip:
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Fit the model to the Graphics window.

SolidWorks

m Press the f key on the keyboard. The
model moves to the left.

m Click and drag the dimension text
.188[4.78] closer to the sketch.

m  Perform this procedure until you can
clearly view the sketch as illustrated.

m Ifneeded, click the control point to
flip the dimension arrow head.

Press the z key to decrease the size of
model in the Graphics window.

Press the Shift + z keys to increase the
size of model in the Graphics window.

Deactivate the Smart Dimension tool.
m  Right-click Select in the Graphics window.

Bl solidWorks |y Fe Edit Vien Insert Tooks Tosbox Window Hep ;9[[] SF-EH-B8 - -0 %

. E 0 \ T @ T f\J = o Eﬁ @ j & Mirror Entities
Exit Smart Trim  Convert mom Display/Delete " »

Sketch | Dimension O-a- @ T & Entities  Entities Offs.Et 223 Linear Sketch Pattern = Relations HEsk
Entities ... Sketch
- - @ :\ - * - %o Move Entities b4 -
Features | Sketch | Evaluate | DimXpert | Office Products | a2 %
- X
= @ Oh ot = s g

% (E R ¢ » LAECH@- PF-60-0R-EH-

ﬁ Partl (Default <<Default=_Displa ="
(] Sensors Lol
[A] Annotations _Rﬁ Splect
gE Material <not specified> (Ol b Dimersion
‘<% Fronk Plane 478 o Mot Derions »
@ Top Plane @.]38 \ Lt
#» Right Plane
I-» Crigin [ | Corner Rectangle
B sketchi ; Q |cick

h 3 St‘ Centerpoint Arc
_D Tangent Arc
£y | 3 Point Arc

E Centerline
L B | Trim Entitizs
L @ Redraw
¥ Clear Selections
| Customize Menu
¥

Lil. 18 >| “Frant

[HTAIE ] Modet [ Wotion Study T _J

Selects sketch entities, edges, vertices, components, ... 0.Z44in 0.238in  Oin Fully Defined  Editing Sketch1 8 EZ[ O

Dimensioning the Sketch
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Inserting an Extruded Base Feature

Start the translation of the initial design function
and geometric requirement into SolidWorks
features. What are features?

m Features are geometry building blocks.
m Features add or remove material.
m Features are created from sketched profiles

or from edges and faces of existing

geometry.
You will first utilize the Extruded Boss/Base feature.
The Extruded Boss/Base feature adds material to the
part. The Extruded Base feature is the first feature of
the Axle. An extrusion extends the cylindrically
profile along the path.

Insert an Extruded Base feature.

m  Click the Features tab from the
CommandManager as illustrated. The Features
toolbar is displayed.

m Click the Extruded Boss/Base Features
tool. The Boss-Extrude PropertyManager is
displayed.

m  Select Mid Plane for the End Condition in
Direction 1.

m  Enter 1.375[34.93] for Depth.

m  Click OK |+ [ from the Boss-Extrude
PropertyManager. Boss-Extrudel is displayed in
the FeatureManager.

Fit the model to the Graphics window.

m  Press the f key.

m Click a position in the Graphics window.

The Boss-Extrude PropertyManager displays the

parameters utilized to define the feature. The Mid

Plane End Condition in the Direction 1 box extrudes

the sketch equally on both sides of the Sketch plane.

The depth 1.375[34.93] defines the distance.

Inserting an Extruded Base Feature

Modeling the Trebuchet

§piSolidWorks | Fie &

Extruded Revolved
Boss/Base Boss/Base

Fegtures | Sketch

Sketch Flane

[irection 1. A

Mi.l.:l .I;I.ane _» .

o N

& [poon 4— |2
@

'.D Thin Feature

«

«

[ Selected Contours

%
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Tip:

Extrude features add material. Extrude features require the following:

m  Sketch plane.

m Sketch.

m  Depth.

The Sketch plane is the Front Plane. The sketch is a circle with the diameter of
.188in[4.78mm]. The depth is 1.375in[34.93mm].

The OK button is just one way to accept and complete the
process. A second method is the set of OK/Cancel buttons in the
upper-right corner of the Graphics window.

Saving the Axle Part

3

Note:

32

Save the Axle part.

. . = . = T - =
m  Click File, Save | | or click lename e = H [ -]
= Save as type: | Part [* prt;” sldprt) 7

Save from the Menu bar et _

t 1bar Description;

00 . |
i s References...
m Select the Save in folder, [ 5ave as copy

SolidWorks-Trebuchet.

This is the folder that you

downloaded from the

SolidWorks EDU Curriculum.
m Select Part from Save as type.

m  Enter Axle for File name.
m Click Save. The extension, *.sldprt is added
automatically. The Axle FeatureManager is
displayed.
View Sketch1. o (i) Ammetatons
m  Expand Boss-Extrudel from the Axle 3= Material <not specfied>
FeatureManager. Sketchl is displayed. Sketchl is g:;?;:'::e
fully defined. In a fully defined sketch, all the lines %y Right Plans
. . .. L. origin
and curves in the sketch and their positions are S o
described by dimensions, relations, or both. i & sketcht

With SolidWorks software, it is not necessary to fully
dimension or define sketches before you use them to
create features. However, you should always fully
defined sketches before you consider the part complete
for manufacturing.

Saving the Axle Part
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Sketches are generally in one of the following states:

m  Fully defined. All the lines and curves in the sketch, and their positions, are

described by dimensions or relations, or both.
m Over defined. Some dimensions or relations, or both, are either in conflict or

are redundant.
m  Under defined. Some of the dimensions or relations in the sketch are not

defined and are free to change.
Note: The SketchXpert PropertyManager is displayed as soon as you over-define a

sketch.

SolidWorks | Fie Edt Vew Insert Tods Toobox Window e g0-8-8-8 2--0x
@ Swept Boss/Base @ ﬁ‘ & Swept Cut @ HH @ Rib hj \Wrap

Extruded  Revolved .ﬂ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut gles PL;;__:” % Draft B Dome b
Boss/Base Boss/Base Cut Wizard Cut

@ Boundary Boss/Base @ Boundary Cut 5 = E Shell @ Mirror
Features | Sketch | Evaluate | DimXpert | Office Products | -8 %

QAW @ T @ R B

| Sensors
Annatations
= Material <nok specified >

-3 Front Flane
\<§ Top Plane

@ Right Plane
1, origin

= @ Boss-Extrudel
[ sketcht

H~

< | *Trimetric

EdingPart 1] €]

Saving the Axle Part 33
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Modifying the Dimension of the Axle

iy |l
1 View the Boss-Extrude1 dimension. ,E |8

m Click Boss-Extrude1 from the Axle @ xle (Defaul<<Default> Disla
FeatureManager. View the dimensions in the % P
Graphic window. 35 Materil <not specied>

m Click and drag the dimension text off the model. g . L
The Dimension PropertyManager is displayed < Right Plane

m  Click the 1.375[34.93]dimension text in the . % —
Graphics window as illustrated. ke Siteht

2 Modify the length.
m  Enter 1[25.4].

3 Save the model.
m Click inside the Graphics window.

s Click Save[i]

Tip:  Click or double-click a feature in the Graphics window
or from the FeatureManager to display the dimensions.

Note: Click View, Origins from the Menu bar to view the
Origin in the Graphics window.

34 Modifying the Dimension of the Axle
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Applying Material to the Axle

1 Apply material to the Axle part.
[ |
FeatureManager.

displayed. View your options.
Expand the Steel category.

Click Apply.
Click Close.

Material

35 solidwarks Materisls

iz
iz
i=
3=
3=
i=
i=

1025 Carbon Steel Sheet (55}
201 Annealed Stainless Steel (55)
A28 Iron Base Superalloy

ATIST 1010 Steel, hot rolled bar
ATIS1 1015 Steel, Cold Drawn (55)
AIS1 1020

AIS1 1020 Steel, Cold Rolled

§= AI51 1035 Steel (55) |
§= AISI 1045 Steel, cold drawn

1=

SE AI51 316 Annealed Stainless Steel Bar (52
§E AISI 316 Stainless Steel Sheet (55)

§E AI51 321 Annealed Stainless Steel (S5)
§E AIS1 347 Annealed Stainless Steel (55)
§E AIS1 4130 Skeel, annealed at G65C

§E AIS1 4130 Steel, normalized at &70C

§= aI51 4340 Steel, annealed

§= AI514340 Steel, narmalized

§E AISI Type 316L stainless steel

§= A151 Type A2 Tool Stesl

gE Alloy Steel

3= alloy Steel (55)

§= ASTM AZ6 Steel

§E Cast Alloy Steel

§§ Cast Carbon Stesl

§E Cast Carbon Steel (SM)

a :

Right-click Material from the Axle

Click Edit Material. The Materials dialog box is

Select AISI 304. View the properties.

Material properties

Materials in the default library can not be edited, You must First copy the material to

a custom library ko edit it

{‘_i Properties | appearance | CrossHatch | Custom | Application Data | Favories

Modeling the Trebuchet

% Axle (Defaulk<<Default>_Displa
(A]

Sensors

Annotations

Xy R 32 [Edi r\gerial ]
& T |% Confithre Material
& Ri Manage Favorites

Plain Carbon Steel
Cast Alloy Steel

[Engish (1P5) v
— .
| J
| |
| |
i i
Property alue Lnts |
Elastic Madulus in X 27557164 .89 psi
Poisson's Ration in v 0249 DI,
Shear Moduluz in XY 1087752524 psi
a3 Density 0280015 Ibin"3
Tensile Strength'\n H 74986 .96 psi
Compressw\fe Strength in K (2]
ield Strength 2993481  pai
Thermal Expansion Cosfficientin ¥ 185005 #F
Thermal Conductivity in X 0.000213996 Btufin sec-°F)
Specific Heat 0118423 Btuflb*F
Material Damping Featin T,

Applying Material to the Axle
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m View the updated Axle FeatureManager.

@ .gxle (Default < <Default=_Displa:
o ] s
3= arst 304
% Front Plane
%y Top Plane
%> Right Plane
L. origin
=) [T} Boss-Extrudel
[ sketchi
Inserting a Chamfer Feature S AET . e R e
1 Orient the view. ORD @
m  Click Isometric | ¥ | from the Heads- 5@ NS ‘
up View toolbar. @ e
Note: Various modeling operations require you o
to view and select details of a model, no
matter how small they might be.
SolidWorks has numerous view
manipulation tools that allow you to
perform this function.
Zoom to Area , and Zoom to Fit |
are a few examples of these tools.
2 Insert a Chamfer feature. — -
The Chamfer tool creates a beveled feature on alm g :Fﬂ E;ﬂ ;ﬂap
selected edges, faces, or a vertex. """ @ . @ .
m  Click the Chamfer| @] Features tool from the < :::tmfer } SRE-
Consolidated drop-down Feature toolbar. The / :
Chamfer PropertyManager is displayed.
3 Zoom out on the Axle.
m  Press the z key twice from the key board.
4 Select the edges to chamfer.

Tip:

36

m Click the front circular edge of the Axle as
illustrated. Edge <1> is displayed in the
Chamfer Parameters box.

Press the z key to decrease the size of model in the :
Graphics window. R

Inserting a Chamfer Feature
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Tip:  Press the Shift + z keys to increase the size
of model in the Graphics window.

m Click the back circular edge of the
Axle. Edge<2> is displayed in the
Chamfer Parameters box.

5 Set the Chamfer distance and angle.
m Enter .015[.38] for Distance.

m  Enter 45 for Angle.
6 Accept the default values and view the results.

m Click OK from the Chamfer
PropertyManager.

Chamferl is displayed in the FeatureManager. The

Axle is displayed in the Graphics window with the

chamfer feature on the selected edges.

7 View the dimensions.
m Click Chamfer1 in the FeatureManager. View the

dimensions.

Inserting a Chamfer Feature

g
0.01 5in
45 00ceq

Modeling the Trebuchet

Chamfer Parameters A

@ .Edge<1>

de

(& angle distance
() Distance distance

[CIFlip direction

\(g\!o.msm <+— =

Select through Faces
[keep Features
Tangent propagation
O Full preview

() Partial preview

O Mo preview
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SolidWorks

@ Boundary Boss/Base @ Boundary Cut - o

B SolidWorks jf Fie it vew nsert Toos Toobox window Hep QlD -2-H-8 2--8%x%
i (3 Swept Boss/Base =) ® Swept Cut & i rb & wrap
& t c] .
Extruded Revolved ﬂ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut Bict ;‘;rt'::’_rn E Draft B Dome 2
Boss/Base Boss/Base Cut Wizard Cut

ﬁ Shell Mirror

Features | Sketch | Evaluate | Dimixpert | Office Products |

QAUEH BT @R-E-

-8 %

% Axle {Default<<Default > Display:
@I Sensors
2} E Annotations
3= ars1and
- Fronk Plane
-5 Top Plane
&5 Right Plane

i

A

FIsemetric

GsElsE

I_, Crigin
5@ Boss-Extrudel
[ sketchi
| —m— >
1] Model | Motion Stu

]

Edit\_ng Part; E

8 Save the model.
m  Press the Esc key.

m Click Save .

9 Close all models.

m Click Window, Close All from the Menu bar toolbar. You
just finished your first SolidWorks part!

Window | Hep @ l 0
°
Wigwport L4
% | Mews Window
Cascade
E Tile Horizontally
03 | Tile Wertically

Arrange Icons

Close ol ——
(V] Axle.sLoPRT

Customize Menu

Inserting a Chamfer Feature
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PhotoView 360

PhotoView 360 is a software solution from SolidWorks, fully integrated into the
SolidWorks software to create photo-realistic images directly from SolidWorks
models.

Renderings can be created from SolidWorks parts and assemblies, but not
drawings. PhotoWorks can product photo-realistic images to add visual impact to
your presentations and documents.

Some of the key features of PhotoView 360 are:

m Fully integrated into SolidWorks: PhotoView 360 software is supplied as a
SolidWorks dynamic link library, .dll add-in. The menu bar is displayed
whenever a SolidWorks part or assembly document is open.

m Appearances: Appearances are used in PhotoView 360 to specify model
surface properties such as color, texture, reflectance, and transparency.
PhotoWorks is supplied with numerous predefined appearances. Other
appearances can be downloaded from web sites.

m Lighting: Lights may be added in the same way a photographer adds lights
when taking photographs. PhotoView 360 contains numerous predefined
lighting schemes to simplify and speed up the rendering process.

m Scenes: Each SolidWorks model is associated with a PhotoView 360 scene,
for which you can specify properties such as rooms, environments, and
backgrounds.

m Decals: Images, such as company logos, can be applied to models.

m  Output: PhotoView 360 can output to the screen, a printer, or a graphics file.

In the next section, you will use the PhotoView 360. You will then use additional
features and functions of PhotoView 360 throughout the book.

Creating a Photorealistic Image
1 Open the Axle part.

Click Open from the Menu bar menu.

Select the SolidWorks-Trebuchet folder.

Select Part from Files of type.

Double-click Axle. The Axle FeatureManager is displayed. The Axle is
displayed in the Graphics window.

PhotoView 360 39
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Tip:
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Activate PhotoView 360.

Click the Office Products tab in
the CommandManager.

Click PhotoView 360. The
PhotoView 360 button is
displayed in the Menu bar toolbar.

Create a PhotoView Scene.

Click PhotoView 360 from the
Menu bar toolbar.

Click Edit Scene from the drop-
down menu. Click Yes if needed.
The Edit Scene PropertyManager
is displayed.

You can also select PhotoWorks
Studio from the PhotoWorks toolbar.
To activate the PhotoWorks toolbar,
click View, Toolbars, PhotoWorks
from the Menu bar toolbar.

Set the Scenery.

Expand the Scenes folder in the
Task Pane.

Click the Presentation Scenes
folder as illustrated. View your
options.

Drag and drop Kitchen
Background in the graphics area.
View the results.

SolidWorks

@SulidWorks . File Edit View Insert Tools Toolbox

il

CircuitWorks PhotoView ScarTo3D SolidWorks  SolidWorks  SolidWorks

E »

Motion Routing  Simulation

Features | Sketch | Evaluate | DimXpert [_liggce Products ]_

J{hoho\c'iew 360 | Toolbox  Window

é Edit Appearance. ..
-;g Edit Scene...
f&l | Edit Decal...

Integrated Preview

% Preview Window

@ Final Render

Options. ..

% Schedule Render...

@ Recall Last Rendered Image

Customize Menu

< Appearances, Scenes... &=
I
H f‘ Appearancesicolor)
(=] & Scenes
I Basic Scenes
: .é Studio Scenes

[ R progentation Scenes

e
[+ @ Dec.

als

BEEEED

Drag and drop scenes
anywwhere into the graphics
Wi

Kitchen Background

Creating a Photorealistic Image
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Note:

Modeling the Trebuchet

| USlidWorks | Fie £t vew imet Tods PhoioVien30 Toobox Widow Hep | . 7 - - O A

S & =@
Beam Bearing
Calculator... Calculator,..
@

1

= & Scenes

Q Decals

Background ] . o » : |

Use Enviranment

Drag and drop
scenes anywhere

Environment

@ Ci\Program Filesio
Browse. ..

‘Floor

Floor reflections

« Appearance... 2
2EC0 Q2
@ me Appearances(cd

LI @ Basic Scene:
@ Studia Scen
@ Presentation

into the graphics wi...

5

Close Edit Scene.

m  Click OK from the Edit Scene PropertyManager.
De-render the model.
m  Press the z key.

The Apply Scene tool from the Heads-up VIew toolbar provides the ability
modify the model back ground in your Graphics window.

Creating a Photorealistic Image

Floor shadows
Align Floor with:
uJ il Kitchen Backg
Floor offset: =
A, |\din 1= [ 1% ~
e | &S
_EdtngPart 3] @ |

to

4
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Creating the Shaft Collar Part
1 Create the Shaft Collar part.

m  Click New from the Menu bar toolbar.
The Templates tab is the default tab. Part is the
default template from the New SolidWorks

Document dialog box.

m Click OK. The Part2 FeatureManager is displayed.

2 Save the part.
m Click Save As from the Menu
bar Consolidated toolbar.
m Select the Save in folder,
SolidWorks-Trebuchet.
m Select Part from Save as type.
m Enter Shaft Collar for File
name.
m Click Save. The extension,
* sldprt is added automatically.
The Shaft Collar
FeatureManager is displayed.
3 Set the Drafting Standard.

m Click Options , Document
Properties tab from the Menu
bar toolbar. The Document
Properties - Drafting Standard
dialog box is displayed.

m  Select ANSI from the drop-
down menu for Drafting
Standard.

42

SolidWorks

New SolidWorks Document

| Templates | Tutorial |

® B

Assembly Cirawing

S ERSe -~

% Partz {Defaulk<<Default>_Displd
i_l‘;fa] Sensars

(e il Annotations
$= Material <not specified:>
% Front Plane

\<§\ Top Plane
\<§\ Right Plane
I.. Crigin
-9 -[i-|8 5
1 Save
@ save as. —
@ Save Al
2@ | Publish eCrawings File
Save As @g‘
Savein: | 3 SolidWarks-Trebuchet Vo2 e m
by Recent “ e
Documents
Dasktop
=
My Document ts
N
¥ :
Fi ite - ]
@ i oo |
My Nebeork
Places |
Fisferences

(T
% Shaft Collar {Default<<Default=
:ﬁl Sensars
1+ :il Annotations
8= Material <not specified:
% Front Plane
%> Top Plane
% Right Plane
I.. Qrigin

Creating the Shaft Collar Part
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Document Properties - Drafting Standard

Systern Options | Document Properties

Drafting

[+ Annotations

[# Dimensions
Virtual Sharps

[# Tables

Detailing

GridiSnap

Units

IModel Display

Material Propetties

Image Cuality

S it SN
ANST

At

[ Load From External File. ..

4 Set unit system and length.

. Unik syskem
| Clle Units. IMKS (meter, kilogram, second)
. . (D CGES (rentimeter, gram, second)
m  Click IPS (inch, pound, second) for O MMGS (millmeter, aram, second)
. (®1P5 {inch, pound, second)
Unit system. ' . Y & o
m  Select .123 for Length unit decimal
place . Type | Unit | Decimals
m Select None for Angle decimal s
Length - 123 44—
place‘ Dual Dimension Length millimeters lJ 1z
| Select millimeters for Dual Angle ! |Hene g—
Dimension Length. Mass /Section Propertidia,:
Length microinches 1z
mils :
Mass inches
[ v
Per Unit Yolurme 2t 7

5 Set dual unit display.

m Click Dimensions from the | System options | Document Propeties |
Document Properties dialog box. rafting Standard Overall drafting standard
. : . Lidnnotations ANSI-MODIFIED
m  Check the Dual dimensions display ®
bOX r-_\ Wirth i Sharps Text
. [+ Tables N
6 Set System options. Detaiing S
| Cllck OK from the Document Cwerall drarting standard
Properties-Dimensions dialog box. AR
Text

Century Gothic

Cual dimensions
ual dimensions display [ Show units For dual display
& Top () Bottom ) Right O Left

Creating the Shaft Collar Part 43
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7 Open a sketch.

m  Right-click Front Plane from the FeatureManager. (T ——
m  Click Sketch from the Context toolbar. The

Sketch toolbar is displayed.

8 Sketch a circle with a center point at the

Origin.

m  Click the Circle Sketch tool.

m  Click the Origin of the circle. The cursor
displays the Coincident to point feedback
symbol.

m Drag the Mouse pointer to the right of
the Origin as illustrated.

SolidWorks

@ Shaft Collar {Default<<Default =)
: @l Sensors

+ [A] anrl(=s e

i R

@

\<§ Sketch KFront Plane
2 Top| o —
% Rig &2 30 Sketch ©n Plany

I.. Orig

Section Yiew

@SulidWorks j Fie Edt View Insert

B © \-Q-nN-0 ok
Exit Smart T
Sketch | Dimension .- ._.._;%.di__.

= = G): timeter Circle

A solidWorks jf Fie Edit View Insert Tooks Window relp Ql[] E2-H oS58, 2 -2 B &
= & N\~ @“\J -E o M = L\ wirror Entitizs a + @
Exit Smart Trim  Convert gam . | Display/Delete .| Quick
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m Clicka pogltlon in the Graphics window to B o~ @~ =
create the circle. e D,fgﬁ;}m%‘ O-2-8-A -
e -® - o

9 Add a dimension.

m  Click the Smart Dimension Sketch tool.
Note: View the mouse pointer icon.

m  Click the circumference of the circle. The
cursor displays the diameter feedback

symbol.

m Click a position diagonally above the circle

in the Graphics window. A dimension is

displayed in the Modify box.
m Enter .469[11.91] in the Modify box.

Features 1 ‘elcn Office Products | Evaluate
T e
Smart Dimension
W Creates a dimension for one or more 2l
selected entities,

Modify
469

KX B2

m Click the button from the Modify dialog

box.
10 View the results.

m Click OK from the Dimension PropertyManager.

m Click the Rebuild El tool from the Menu bar toolbar.
m  Click Sketch1 from the Shaft Collar FeatureManager. Sketchl is highlighted.
The dimension is displayed in the Graphics window.

Note:

If needed, fit the drawing to the Graphics window.

BElSelidWorks | Fle Edt Vien Insert Toos Window Help Ql O-2-H-=-B9-. 2.0 %

Sketch 50t \'@'N"E‘ C®t ﬁ ’

i3 mar onver| 1

Simension |~ 8 - & - A TRl g‘fg:its a »

@ - ox . &

Features | Sketch | Evaluate | Dimxpert | Office Products | -8 %

SEBSe  » LAYHE-F- - @R

s @

% shaft Collar (Default<<Defaults_ e
[ sensars |l

[ [A] Annatations =
8= Material <not specified> =
% B [E
5 Front lne [;; ;6191 =
% Top Plane & \_Q_
3 Right Plane |2f
1 origin =
- j

p
A
L
b | *| “Frent

T [7]]_Model [ Tofion Sudy 1
Solidwarks Premium 2011

Editing Part [7]

Creating the Shaft Collar Part
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Inserting an Extruded Base Feature
Insert an Extruded Base feature.

46

1

Click the Features tab from the
CommandManager.

Click the Extruded Boss/Base Features
tool. The Boss-Extrude PropertyManager is
displayed.

Select Mid Plane for End Condition in

Direction 1.
Enter .250[6.35] for Depth.

SolidWorks

solidWorks | Fie et view q

Extruded Revolved & Lofted Boss/Base
Boss/Base Boss/Base
2 Boundary Boss/Base

Featyres | Sketch | Evaluate | Dimxpert

SEBlee -~

Click OK from the Boss-Extrude PropertyManager. Boss-Extrudel is

displayed in the Shaft Collar FeatureManager.

- | i

-@Snlil_lwquslae Edit View Insert Tools Window Help Qld-.v-[‘ml-%v‘%'-“ 7 -~ 0%

¥ R G

From A
Sketch Plane v
Direction 1 A

Mid Plan{, | ii
2 I End Condition : Mid Plajl‘\fj
& :
L) .

Diraft outward

| [J Thin Feature

¥]
|5PJ.ed:ed Contours ¥ | I
H

*Trimetric

TR
le to madfy paramaters

EdengPart  [7] &
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Inserting a new Sketch
2 Insert a new sketch for the Extruded Cut
feature.
m  Right-click the front circular face of the
Extrudel feature for the Sketch plane.
Extrudel is highlighted in the
FeatureManager

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

m  Click the Circle Sketch tool.

m  Click the Origin. The cursor displays the
Coincident to point feedback symbol.

m Drag the mouse pointer to the right of
the Origin.

m  Click a position in the Graphics window
to create the circle.

Origin

Adding a Dimension
3 Add a dimension.

m  Click the Smart Dimension Sketch
tool.

m  Click the circumference of the circle.
The cursor displays the diameter
feedback symbol.

m  Click a position diagonally above the
circle in the Graphics window. A
dimension appears with the Modify box
displaying the current value.

m  Enter .188[4.78] in the Modify box.

m  Click the button from the Modify
box. The sketch is fully defined.

Inserting a new Sketch 47
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Inserting an Extruded Cut Feature

48

An Extruded Cut feature removes
material. The Extruded Cut begins
with a 2D sketch on the front face.

SolidWorks

sp
Extruded Revolved ofted Bo Extruded
Boss/Base Boss/Base _—— Cut

Feptures | Sketch | Evaluate | Dimipert | Office Pro

Insert an Extruded Cut feature. S EI |

m  Click the Features tab from the
CommandManager.

m  Click the Extruded Cut Features tool. The Cut-Extrude PropertyManager
is displayed.

m  Select Through All for End Condition in Direction 1. The Through All End
Condition removes material from the Front Plane through the Boss-Extrudel
feature. Note the direction of the Extrude feature.

m Click OK from the Cut-Extrude PropertyManager. Cut-Extrudel is

displayed in the FeatureManager.

@Snl_idWorks.Fﬂe Edit View Insert Tools Window Help Q[_- A = ey |

3

Features | Sketch | Evaluate | DimXpert | Office Products |

Sz Ble® aay

7 g R Shaft Collar (Default<<Defa...

,f x 5@

From A

‘ Sketch Plane v |

Direction 1

[" | \T'?f_ﬂig_h A %

D Flip side ko cut

(@)

Draft autirard
| pirection 2 ¥
| Thin Feature ¥
|Selected Contours ¥

Select a handle to modify parametars 70_;556in {D._Dl?in - Oin Fully Defined  Editing Sketch2 . 2] &

Inserting an Extruded Cut Feature
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Inserting a Chamfer Feature
1 Insert a Chamfer feature.

m Click the Chamfer Features
tool from the Consolidated drop-
down toolbar. The Chamfer
PropertyManager is displayed.

2 Select the chamfer edges.

m  Click the front circular edge of the Shaft
Collar as illustrated. View the default
dimensions. Edge <1> is displayed in the
Chamfer Parameters box.

m  Click the back circular edge of the Shaft
Collar. View the default dimensions.
Edge<2> is displayed in the Chamfer
Parameters box.

3 Set the Chamfer distance and angle.
m  Enter .010[.25] for Distance.
m  Enter 45 for Angle.
4 Accept the default values and view the results.

m  Click OK from the Chamfer PropertyManager.
Chamferl1 is displayed in the Shaft Collar
FeatureManager.

Inserting a Chamfer Feature

Modeling the Trebuchet

02 k-9

@& % dirb (& we
et Fl,"ia:'__:_rn % Draft e Do
% i m Shell @ Mirr
| Filet -
@ L % W (&

| Chamfer <—

i D.1DDin
ANl [45deg |

Distance: [0.100in
Angle:

(&) Angle distance
() Distance distance

[CIFlip direction

& |D.DlDin |
[X¢ [4sea |

Select through Faces
[keep Features
Tangent propagation
(1 Ful preview

() Partial preview

O Mo preview
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5 Save the model.

m  Click Isometric view.

m Click Save .View the results in the
Graphics window.

SolidWorks

QAN W@ D oo @ &-=-
DR

Isometric
F B | Rotates and zooms the model ko the
- isometric view orientation.

@Snliderks ' File Edit View Insert Tools Window Help QlD - LJ} - [ - @ = '--? v = L] K

@ Swept Boss/Base i

st @
Extruded Revolved ﬂ Lofted Boss/Base Extruded Hole
Boss/Base Boss/Base Cut Wizard

2| Boundary Boss/Base

Filet Linear
Re\éou\;'ad m Lofted Cut Pattern % Draft »

sweptcut @ 108 o Rb

@ Boundary Cut 2 = m Shell

Features | Sketch | Evaluate | Dimxperi | Office Products |

% Shaft Collar (Default<<Default=_
@ Sensors
[ LA] Annotations
$= Material <not spedified =
\<9 Front Plane
%52 Top Plane
%% might Plane
I_. Crrigin
(ol @ Boss-Extrudel
@ Cut-Extrudel
@ Chamferl

P

A

< I | >l *lsometric

e AASAE P 6 @ R-H-
T

T | Model [ Wotion Studyd

Solidyorks Premium 2011

Editing Part [7] &

Applying Material to the Shaft Collar
1 Apply material to the Shaft Collar.

m  Right-click Material from the Shaft Collar " @) Semsors

FeatureManager.

m  Click Edit Material. The Material dialog box is Srd

displayed.

50

% Shaft Collar {Default<<Default = |

E! [A] annatations

: ‘<§: Tal |% ;Co gure Material
\<§\ Rig Manage Favarites
o I

@ @ Bl | Plain Carbon Steel
& cd | Cast Alloy Steel

) ch AES PC
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Expand the Steel category.
Click AISI 304. View the material properties.
Click Apply.
Click Close.

|~

Solidorks Materials

Stee|

$= 1023 Carbon Steel Sheet (55)
3= 201 Annesled Stainless Steel (55)
A286 Tron Base Superalloy

AISI 1010 Steel, hot roled bar
§E AISI 1015 Steel, Cold Drawn (55)
3= ars1 1020

3= aIsI 1020 Steel, Cold Rolled

$= AISI 1035 Steel (55)

AISI 1045 Steel, cold drawn

§_ AISI 316 Stainless Steel Sheet (55
§E AISI 321 Annealed Stainless Steel (55)
§E AISI 347 Annealed Stainless Steel (55)
§E AISI 4130 Steel, annealed at 865C
AISI 4130 Steel, normalized at §70C
AISI 4340 Steel, annealed

AISI 4340 Steel, normalized

§E AISI Type 316L stainless steel

$= AISI Type A2 Tool Steel

3= Alloy Steel

3= alloy Steel (55)

A5TM A36 Steel

Cast Alloy Steel

Cast Carbon Stesl

3= Cast Carbon Steel (3h)

| n

|

16 Annealed Stainless Steel Bar (55

Material properties

a cuskom library to edit it

Materials in the default library can not be edited. You must first copy the material to

Modeling the Trebuchet

Property alle Units ‘
Elaztic Modulus in X 27557164 .89 psi

Poisson's Ration in ¥ 029 N,

Shear Modulus in XY 10877628 24 psi.

Mass Density 0209016 Iin3

Tensile Strength in X 7490695 psi
Compressive !‘S‘treng‘t‘h in X psi

“ield Strength . 29934 51 psi

Thermal Expansion Coefficient in ¥ 1 8e-005  FF

Thermal Conductivity in ¥ 0.000213996 Btuf{in-sec-°F)
Specific Heat 0118423 Btuila-°F)
Material Damping R_’atin NJA: -

|

7

7

m  AISI 304 is displayed in the Shaft Collar
FeatureManager.

2 Save the model.
m Click Save

Applying Material to the Shaft Collar

(A
% Shaft Collar {Default<<Default=
l_ﬁl SEensars
[ LA] Annotations
8= a1s1 304
\<§\ Front: Plane
\<§\ Top Plane
\<§\ Right Plane
- I.. Qrigin
i @ Boss-Extrudel
[+ |E Cut-Extrudel
@ Chamferl
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Exploring the DisplayManager Tab
and Applying Appearance

1 Activate PhotoView 360.

Solid

Works

360

il =

CircuitWorks PhotoView ScanTo3D SolidWorks  SolidWorks  SolidWorks

Motion Routing

Click the Office Products tab in

€]

Simulation

Features | Sketch | Evaluate | DimXpert | Office Products [_
- - - T '_J\\Y

the CommandManager.

Click PhotoView 360. The
PhotoView 360 button is displayed
in the Menu bar toolbar.

2 View the DisplayManager Tab.

Click the DisplayManager tab
as illustrated.

The Shaft Collar DisplayManager is displayed. The
DisplayManager tab provides an outline view of
the Appearances, Decals and Scene,
lights, and cameras effects associated with
the active SolidWorks part or assembly.

The DisplayManager also makes it easy to:

52

Understand the way in which appearances and
decal inheritance works.

Select and edit appearances and decals
associated with the model.

Transfer appearances and decals between
components, features, and faces.

»

'|Disp|ayManage

(3] Sensors
[#-[A] Annotations
3= a1s1304

% Shaft Collar {Defaulr==0Era0E =]

|the: graphics area

Ei\lo d. Yiew Decals to the
A ask pane,

junder the Decal node, drag a decal
[From the library to the model Face in

[ Open Decal Library ]

& % 5{ view Scene, Lights, and

Cameras]

[ |z Licrme

a Camera

4 Walk-through

Exploring the DisplayManager Tab and
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3 Explore PhotoView 360 Help.
m Click Help, SolidWorks Help from the Menu bar
e _SolidWorks Help
tOOlbar' Solidiw Tutarials

m Enter PhotoView 360 under the Index tab. API Help Topics
m Click List Topics. View the help information.

E2 SolidWorks

®

Hide Back Fiint

Contents | Search

Type in the word(s] to search for

Photoiew 360 v

T Getting Help

pHetlong B | Access to Help Lists ways to access help for the SolldWorks® product and ad-ins, as
Title Location Rark | well as hints for searching. See Access to Help.
eI 1RV R D Splidlos 1 What's New Infroduces concepts and provides sten-by-sten examles for many new
Installation Ermors/Installation Cancellsd  Solifworks Installaion and A, 2 s Ri=alce RERYSEE AN "
PholoView 360 What's Hew 3
Saving nimations Moton Studies I
Mansgemert Panel Moving from 2D 1o 30 5 Glick Help > What's New > PDF or Help > What's New > HTML.
Retrieving Client Licenses Solidwrks Installstion and A, 6 = 7 5
e s, ey s Interactive What's New Highlights new fealures in the Solidiorks product and add-ins.
Model Display Seldwerks 8
Lights Folder Solidwiorks 9 Glick P next to new or changed menu items and PropertyVanagers
Solidworks Instaletion and Adninistial.. Solidwrks Instalation and A 10 -
Ciopts : n Introducing SolidWorks Discusses concepts and ferminology used throughout the SolidiWorks
Photaview Options Soliworks 12 application. This document is for new SolldWorks users
PholoVisw Previsw window \hat's Hew 13

4 Close the SolidWorks help box.
| B - <« Appearances, Scene... 4=

m Click Close . ‘ @

5 Activate the Appearances,
Scenes, and Decals option in the
Task Pane.

m Click the Appearances,

[Appearances, Scenes, and Decals 7‘
Click to display this task pane tab. P
Scenes, and Decals El tab

from the Task Pane. View the
default categories:

Appearances(color), Scenes,
and Decals.

Y=Y

|
E

[

[EIL)
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6

Apply an Appearance.

Expand
Appearances(color).
Expand Metals.

Click Brass.

Drag and drop matte
brass onto the model.
Click the Shaft Color
icon. View the results.
This option provides the
ability to either select a
face, feature or the
entire model.

Return to the Shaft Collar
FeatureManager.

Click the Part

FeatureManager
tab as illustrated.

Save the model.

Click Save [i]

Close all models.

Click Window, Close All from the Menu bar toolbar.
You created your second part.

SolidWorks

IS I Y

4 Appearances, Scenes, a... £

@ &

1@ Bronze

L@ dsgpper

L hickel L
g zinc

\.é\ Magnesiurn

1@ Tron

IZg Titanium

1@ Tungsten

@ Gold

2 M.

T gl

Default Appearance: color
[Drag and drop appearances onto }

the model or FestureManager tree.
Uze ALT-drag to immedistely edi...

EERee >
% Shaft Collar {Default<<Default=
@l Sensors

[ [A] Annotations
§= a1s1304

% Front Plane
% Top Plane
% Right Plane

2
&
&
I.. Crigin
I
il

Boss-Extrudel
= E Cut-Extrudel
Chamferl
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Creating the 7 Hole Flatbar Part

1 Create the 7 Hole Flatbar.

m Click New from the Menu bar toolbar. The
Templates tab is the default tab. Part is the default
template from the New SolidWorks Document

dialog box.

m Click OK. The Part3 FeatureManager is displayed.

2 Save the part.

m Click Save As from the Menu
bar Consolidated toolbar.

m Select the Save in folder,
SolidWorks-Trebuchet.

m Select Part from Save as type.

m Enter 7 Hole Flatbar for File
name.

m Click Save.

The extension, *.sldprt is added

automatically. The 7 Hole Flatbar

FeatureManager is displayed.

3 Set Drafting Standard.

m Click Options , Document
Properties tab from the Menu
bar toolbar. The Document
Properties - Drafting Standard
dialog box is displayed.

m  Select ANSI from the drop-
down menu for Drafting
Standard.

Creating the 7 Hole Flatbar Part

Modeling the Trebuchet

New SolidWorks Document

Assembly Drrawing

Templates | Tutotial |

s ERe® »
.’?

% Part3 {Default<<Default>_Displd
[ sensars

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

% Top Plane
% Right Plane
I.. Crigin
2 -l - 9 -[5]-) 8
H Save .@.;
Save As..‘- Refer;
é? Save Al Geamy
? 5 E'

Savein: | £ SolidWorks-Trebuchet o G
[~ axde /

* Shaft Collar

Filename: (7 Hole Flatha — v s ]
Save astype: | Par (*prt*sldpr] "
Description:

References

[[]=ave as copy

% 7 Hole Flatbar {Default < <Defaul
.ﬁl Sensors

[+ :&l Annotations
3= Material <not specified:=
& Front Plane
%> Top Plane
% Right Plane
I.. Qrigin
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SolidWorks

Document Properties - Drafting Standard

System opﬁgns | Document Propetties

Drafting Standard Overal drafting standard

[# Annotations e

[# Dimensions I
Virtual Sharps

[# Tables

Detailing

atid/Snap

Units

Colors

Load From External File. ..

Material Properties

Image Quality

Plane Display

Dirnxpert
Size Dimension
Location Dimension
Chain Dimension
Geometric Talerance
Charrfer Controls
Display Options

Set unit system and length.

m  Click Units.

m  Click IPS (inch, pound, second) for
Unit system.

m  Select .123 for Length unit decimal
place.

m  Select None for Angle decimal place.

m  Select millimeters for Dual Dimension
Length.

Set dual unit display.

m Click Dimensions from the
Document Properties dialog box.

m  Check the Dual dimensions display
box.

Set System options.

m Click OK from the Document
Properties-Dimensions dialog box.

Unik syskem

(O MKS {meter, kilogram, second)
(D CGES (rentimeter, gram, second)
() MMGS (millimeter, gram, second)
(®1P5 {inch, pound, second)

O Cuskom
Type | Unit | Decimals
Basic Units
Length = 123

Dual Dimension Length millimeters lJ 1z

Angle A [Mone
- —| centimete )
Mass /Section Propertie ...
Length microinches 1z
mils
Mass inches

feet h

Per Unit Yolurme

Syskem Options bocument Properties

Drafting Standard
[#- Annokations

& AMSI-MODIFIED
[+ i@
o Yirth_d Sharps Text
[#- Tables
Century Gothic)

Detailing

Crverall drafting standard

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Cual dimensions

ual dimensions display [ Show units For dual display
& Top () Bottom ) Right O Left
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7 Select the Sketch plane.
m  Right-click Front Plane from the 7 Hole Flatbar
FeatureManager. Front Plane is highlighted in the
FeatureManager.

8 Create a slot sketch.
m  Click Sketch from the Context toolbar.

m Click the Centerpoint Straight Slot tool
from the Consolidated Sketch toolbar. The
Centerpoint Straight Slot sketches a straight
slot from the centerpoint.

Note: The SolidWorks application defaults to the last
used tool in a Consolidated toolbar.

m  Click the Origin for the center of
the slot.

m Click a position directly to the
right of the Origin.

Modeling the Trebuchet

s ERe® »
7 :

% 7 Hole Flatbar {Default< <Default
(3] sensors

Q [ Skekich
%, 1|Feature (Front Plane)
\<> R E;}} 30 Sketch On Plane

Section Yiew

_F Centerpoint Straight Slat

Trim
Entities
- ¥ -

N-0-N
a-2-0-
@ 7

| Straight Slot

}Z‘

L @@ |3 Point Arc Siot
G’; Centerpoint Arc Slat

= 1.435, 180°

m Click a position directly above

the right point as illustrated.
The slot sketch is symmetric about
the Origin.

Note: Ifneeded, utilize relations. A relation
is a geometric constraint between

sketch geometry.

Creating the 7 Hole Flatbar Part

h
¥
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@snlid_w_orks IFie Edit View Insert Tools PhotoView 360 Window Help Ql[jv@v 2 - - %

i E‘F_ @ ﬁ ﬁ}. Mirror Entities & +ﬂ
Smart Trim  Convert mom | Display/Delete :
Sketch | Dimension O v_ < - @ it A Entities  Entities Snftﬁlzts mae Leieac sl Eatic 7| Relations EEED::",'; 2
- @ N o* - - g Move Entities - =
Features | Sketch | Evaluate | Dimipert | Render Tools | Office Products | = %

QAANMEB- F-oo-OR-E-

[f}-% 7 Hole Flatbar (Defaulk<<De...

»

Slok Types -

— =
1 ®

el | . N

[ add dimensions

lass

Parameters

(g: 0.000in
(;; 0.000in

OF | 1.57006365i0
= | 4.64890747in

(1R

r

*Front
Z]
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Adding Dimensions
1 Add a horizontal dimension.

m  Click the Smart Dimension Sketch

tool.

m Click the centerpoint of the left
Tangent Arc.

m  Click the centerpoint of the right
Tangent Arc.

m Click a position above the top

horizontal line in the Graphics window.
m  Enter 3.000[76.2] in the Modify dialog

box.

m  Click the [+] button from the Modify

dialog box.
2 Add a radial dimension.

Modeling the Trebuchet

m  Click the right arc of the
7 Hole Flatbar.

m Click a position
diagonally to the right in
the Graphics window.

m Enter .250[6.35] in the
Modify dialog box.

m  Click the button from
the Modify dialog box.

m Click OK from the
Dimension
PropertyManager. The
black sketch is fully
defined.

Adding Dimensions
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Inserting an Extruded Base Feature
1 Insert an Extruded Base feature.

60

Click the Features tab from the
CommandManager.

Click the Extruded Boss/Base Features tool.

The Boss-Extrude PropertyManager is displayed.

Blind is the default End Condition in Direction 1.

Enter .060[1.52] for Depth.

Click OK from the Boss-Extrude
PropertyManager. Boss-Extrudel is displayed.

2 Fit the model to the Graphics window.

Press the f key.

3 Save the model.

Click Isometric view from the Heads-up
View toolbar.
Click inside the Graphics window.

Click Save .

Inserting an Extruded Base Feature

SolidWorks

s
Extruded Revolved ﬂ Lofted {
Boss/Base Boss/Base

7 Boundai

Features | Sketch | Evaluate |

Blee >
NEEEE
e 7

ude

From A

Sketch Flane v |
Direction 1 A
(7] [oing ]

1

\(9\ 0.060in =
oi | | 2 |
—
Q| = |

||:| Direction 2 ¥ |
||:| Thin Feature ¥ |
| Selected Contours ¥ |
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SolidWorks
@Snliderks I File Edit View Insert Tools PhotoView 350 Window Help QlD F- 2. 0%

% ._g Swept Boss/Base @ Swept Cut @ ggg @ Rib

] H @ i i
Extruded Revolved B Lofted Boss/Base Extruded Hole Revolved m Lofted Cut et FI,';'__E:H @ Draft »
Boss/Base Boss/Base Cut Wizard Cut

@ Boundary Boss/Base @ Boundary Cut o = E Shell
| -8 x%

Features | Sketch | Evaluate | Dimipert | Render Tools | Office Products

sElRlee »
T )

% 7 Hole Flatbar {Default < <Default

b @ Sensors

[ [A] Annotations
3= Material <not specified>

% Front Plane
%5 Top Plane
%5 Right Plane

- I.. Crigin

[ @ Bioss-Extrudel

i

A

QASHE o @R

5 P |, ?| *lsometric
[NTTTF 7] Model [ Wofion Study T _]
Solidyarks Premium 2011 Editing Part (7]
Inserting an Extruded Cut Feature
1 Insert a new sketch for the Extruded Cut EE 2 e-
feature. e a0
m  Right-click the front face of the 7 Hole e
Flatbar model. This is your Sketch plane. Zoom[Fan{Rotste ,
Boss-Extrudel is highlighted in the Recent Cammands .
FeatureManager. s
Note: The process of placing the mouse pointer over
an existing arc to locate its center point is call
“wake up” You will perform this task.
2 Wake up the center point.
. File Edit View Insert Tools Window
m  Click Sketch [E [ from the Context toolbar. The @HN-E % @
Trim  Convert 2
- N O - A bttes Enites ;ﬁg

Sketch toolbar is displayed.

Inserting an Extruded Cut Feature

Y

-

Circle
Sketches a circle, Select the center of the

circle, then drag ko set its radius,
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Adding a Dimension
1 Add a dimension.

62

Click Front view from the Heads-up
View toolbar.

Click the Circle | @ | Sketch tool. The Circle
PropertyManager is displayed.

Place the mouse pointer on the left arc as
illustrated. Do not click. The center point of
the slot arc is displayed.

Click the center point of the arc.

Click a position to the right of the center
point to create the circle as illustrated.

Click the Smart Dimension
Sketch tool.

Click the circumference of the
circle. The cursor displays the
diameter feedback symbol.

Click a position diagonally above
and to the right of the circle in the

._“/'
(1]

Graphics window. A dimension CE]
appears with the Modify box A i
displaying the current value. v X 87D

Enter .190[4.83] in the Modify
box.

Click the button from the
Modify dialog box. The black
sketch is fully defined.

Adding a Dimension
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Inserting an Extruded Cut

1

Insert an Extruded Cut feature Qi SolidWorks jf Fle Edt Vew Insert Toos
. . . s P E]
Click Isometric view from the Extruded Revolved fted Boss/Base xtruded
Heads-up View toolbar. posfese Bosshee oy essasd |
Click the Features tab from the l Features | Sketch | Evaluate | DimXpert | Office Pro
CommandManager.

Click the Extruded Cut Features

tool. The Cut-Extrude

PropertyManager is displayed.

Select Through All for End Condition in Direction 1. The Through All End
Condition removes material from the Front Plane through the Boss-Extrudel
feature.

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

@,Snl_idWorks ' File Edit View Insert Tools Window Help QlD - -H -2 8.2 - - 0O %

. 'Ig Swept Boss/Base @ ) Swept Cut @ -H @ Rib

Extruded Revolved ‘B Lofted Boss/Base Extruded Hole Revolved m Lofted Cut i Fl‘-:i:g‘:rrn % Draft »
Boss/Base Boss/Base Cut Wizard Cut
@ Boundary Boss /Base @ Boundary Cut o = E Shell
Features | Sketch | Evaluate | DimXpert | Office Products | g %
e QAASHEB- oo @B -
T ) e
i

% 7 Hole Flatbar {Default<<Default:
2 @ Sensors
[ [A] Annatations
8= Material <not specified:=
%5 Front Plane
%5 Top Plane
% Right Plane
I.. Qrigin
= @ Boss-Extrudel
Cub-Extrudel

lasaf

¥
III\K
< I | *| *Isometric
|+ 1] _Model | Motion Study 1
Solidworks Premiurn 2011 Editing Part 7] &
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2 Save the model.

m Click Save .

m Click inside the Graphics area.

m  Click Cut-Extrude1 from the FeatureManager.
The Cut-Extrudel feature is displayed in blue. The
blue Cut-Extrudel icon indicates that the feature is

selected.

Select features by clicking their icon in the
FeatureManager or selecting geometry in the

Graphics window.

Inserting a Linear Pattern feature

Use the Linear Pattern tool to create
multiple instances of one or more feature
that you can space uniformly along one
or two linear paths.

1 Insert a Linear Pattern.

m  Click the Linear Pattern
Features tool. The Linear Pattern
PropertyManager is displayed.

m Click the top front edge of the Boss-

SolidWorks

s ERlee >
L )
% 7 Hole Flatbar {Default<<Default:

@ Sensors
[+ @ Annokations

3= Material <not specified:=

% Front Plane

% Top Plane

% Right Plane

I.. Origin
= @ Boss-Extrudel

2]

Extrudel feature in the Graphics window for Direction 1.

m  The Direction arrow points to the right. Click the
Reverse Direction button if required. Edge<1> is
displayed in the Pattern Direction box for

Directionl.

m  Enter 0.5[12.7] for Spacing.

m  Enter 7 for Number of Instances. Instances are the
number of occurrences of a feature.

If Cut-Extrudel is not displayed in the Features to

Pattern, perform the following tasks:

m  Click inside the Features to Pattern box.
m Expand the 7 Hole FeatureManager in the Graphics

window.

Direction 1 A
(z” Edge<l= |
@ | 0.500in i =
I
| Direction 2 ¥
Features to Pattern A
Crbbuder |
i Faces to Pattern ¥
i Bodies to Pattern ¥
i Instances to Skip ¥
i Options ¥

Inserting a Linear Pattern feature
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m Click Cut-Extrude1 from the FeatureManager. Cut-Extrudel is displayed in
the Features to Pattern box.

WDIidkas jf Fle Edt View Insert Tods Window Help 59[_. . 5l - B+ B:.2 - = F 3%
N

b3

Features | Sketch | Evaluate | DimxXpert | Office Products |

- B X
@ h Bt I
| Qs W@ D oo- - B
s " Linear Pattern 7 % 7 Hole Flatbar (Default<<De...
.i * [_I Sensors @
I lg_l Annotations - Birestion 1 ﬁ
Dlrectlon " 3= Material <not specified:. 7
<> Front Plane -
[’n‘ Edge<l> <>\ Top Plane 3
B % Right Pl
2 |osoon | = & O'g_ el e
£ rigin
..' | -d +@ Boss-Extrudel lﬁ
o =l L
4
Direction 2 A R
Features to Pattern ZlE
Cut-Extrudel
Faces to Pattern ¥
i
Bodies to Pattern ¥ I
= z
Instances to Skip i
¥ *lsomethic

Select edge ot axis for direction reference, select face of Feature for patte Length 3.000in [76.20mm] Editing Part E

m Click OK from the Linear Pattern
PropertyManager. The LPatternl feature is

displayed in the 7 Hole Flatbar FeatureManager. ® %‘”S'e e etk s et
i EN50Fs
2 Save the model. -] Annatations
. . . 8= Material <not specified:=
m  Click Isometric view. % Frent Flane

%5 Top Plane

%y Right Plane

j I.. Qrigin

= @ Boss-Extrudel
@ Cut-Extrudel

318 Pattern]

m Click Save .
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@Snl_idWorks.He Edit View Insert Tools Window Help Qlﬁvﬁvﬁv&v 8.2 - - A %

. @ Swept Boss/Base @ ) Swept Cut @ -H @ Rib

Extruded Revolved ‘ﬂ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut i Fl‘-:;::rrn % Draft »
Boss/Base Boss/Base Cut Wizard Cut
2 Boundary Boss/Base B Boundary Cut = = E Shell

- 8 %

Features | Sketch | Evaluate | DimXpert | Office Products |

QA E T @B -

% 7 Hole Flathar {Default<<Def

: Sensors

%y Right Plane

: I.. Crigin

@@ Boss-Extrudel
@ Cut-Extrudel

< 1l | *| *lsometric

Solidwarks Premium 2011 - Length: 3.000in [76.20mm]  EditingPart  [Z] &
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Inserting a Fillet

A Fillet feature removes sharp edges.
Fillets are generally added to the solids,
not the sketch. Small corner edge Fillets
are grouped together.

1 Insert a Fillet feature.
m Click the front top edge of the Boss-
Extrudel feature as illustrated.

m Click the Fillet Features tool.
The Fillet PropertyManager is
displayed.

m  Click the Manual tab. The Fillet
PropertyManager is displayed. Edge<1> is

displayed in the Edges, Faces, Features, and Loops

box.
m Click the Constant radius box.
m  Click the back top edge of the Boss-Extrudel

Modeling the Trebuchet

808 oy pb (@l wrap 4

Linear Reference
Pattern @ Drakt e B Geometry

- - E Shell @ Mirror -

o

Fillet

QLA WEB-@- o

Fillet
Creates a rounded inkernal or external
face along one or more edges in solid or
surface Feature,

feature. Edge<2> is displayed in the Edges, Faces,

Features, and Loops box.

Inserting a Fillet
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2 Fit the model to the Graphics window.

Enter .010[.25] for Radius.
m  Click OK from the Fillet PropertyManager.

Fillet1 is displayed.

Press the f key.

3 Save the model.

Click Save

-1 () Wariable radius

SolidWorks

R

( Manual | Fillztxpert

Fillet Type

=

/v (&) Constant radius

() Fare fillet
) Full round Fillst

Items To Fillet ~

[ ruttiple radius Fillst

Tangent propagation
O Full preview

() Partial preview

@ Mo preview

| Setback Parameters ¥ I

| Fillet options ¥ |

% 7 Hole Flatbar {Default < <Default
[ sensors
[+ |:| Annokations
$= Material <not specified=
% Front Plane
5 Top Plane
%> Right Plane
I.. Crigin
= @ Boss-Extrudel
H @ Cut-Extrudel

288 LPatternt

@ I
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Applying Material to the 7 Hole Flatbar
1 Apply material to the 7 Hole Flatbar.

Right-click Material from the 7 Hole Flatbar
FeatureManager.

Click Edit Material. The Material dialog box is
displayed.

Expand the Steel category.

Click AISI 304. View the material properties.
Click Apply.

Click Close.

=1 St_aal Material properties
3= 1023 Carbon Steel Sheet (55)
§E 201 Annealed Stainless Steel (S5) a custom library to edit it

gE AZE6 Tron Base Superalioy
$= AISI 1010 Stesl, hat rolled bar

o §E AISI 1015 Steel, Cold Dravwn (55)
§= arst 1020

Material ‘
‘ Solidiorks Materials A | properties [appesrance | Crosshstch | Custom | Application Dats | Favartes |

IMaterials in the default library can not be edited. You must first copy the material ko

Modeling the Trebuchet

% 7 Hole Flatbar {Default<<Default
(3] sensors
[ [A] Annatations

Material

NIG

L Manage Favaorites

$= AISI 1020 Steel, Cold Rolled s
| §= AISI 1035 Steel (55) |

3= 151 1045 Steel, cold drawn

=[EEm

gE AISI 316 Annealed Stainless Steel Bar (52 ript |

| $= AISI 316 Stainless Stesl Shest (55)

o §E AISI 321 Annealed Stainless Steel (55)
§E AISI 347 Annealed Stainless Steel (55) -
$= AISI 4130 Steel, annealed at 865C Erbeeily i el L |
= Elastic Moduluz in 27557164 .89 psl
3: ALSI 4130 Steel, normalized at 870C Poiséon's Retion in ¥ 029 Wik
+§Z Alsl 4340 Steel, snnealed Shear Modulus in X 1087752824 psi
$= AlS1 4340 Stesl, normalized Mass Density 0289018 in“3
SE AISI Type 316L stainless steel Tensie Strencth in X T4936.96 'p‘sw
3= AISI Type A2 Taol Stesl Compressive Strendth in X sl
o §E Alloy Steel “ield Strencth 29994 &1 sl
gE alloy Steel (55) Thermal Expanzion Coetficient in X 1.89-005_ °F
gE ASTM A6 Skeel Therm.al Conductivity in X 0.000213996 Btulin-sec-°F)
=, Specific Heat 0.119423 Btuilb-=F)
§= Cast Aloy steel Material Damping Ratio ' i
: §E Cast Carbon Steel .
§E Cast Carbon Skeel (SN) @ I L
| € = 0 : 5| [ Apply ] [ Clase ] [Config. 35 ] [ Help ]
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2 Save the model.

m Click Save .

Creating the Ball Weight

70

1

Create the Ball Weight.

m  Click New from the Menu bar toolbar. The

Templates tab is the default tab. Part is the default

template from the New SolidWorks Document

dialog box.

m Click OK.

Save the part.

m Click Save As from the
Menu bar Consolidated
toolbar.

m Select the Save in folder,
SolidWorks-Trebuchet.

m Select Part from Save as
type.

m  Enter Ball Weight for File
name.

m Click Save. The extension,
* sldprt is added
automatically. The Ball
Weight FeatureManager is
displayed.

Set Drafting Standard.

m  Click Options ,
Document Properties tab
from the Menu bar toolbar.
The Document Properties -

Drafting Standard dialog box

is displayed.

SolidWorks

% 7 Hole Flatbar {Default<<Default
[2] sensars
1+ il Annotations
3= ars1304
% Front Plane
%> Top Plane
% Right Plane
I.. Origin
(£ @ Boss-Extrudel
& Cut-Extrudel

082 LPatternt

] Filst1

New SolidWorks Document

Templates | Tutotial |

Assembly Drrawing

Sawve in; | 9 SolidvWaorks-Trebuchet

7 Hole Flatbar
© Axle
* Shaft Collar

File name: |BallWeigh]
Save astype: | Part (“prt*sldpr)

Description:

v [ Save z]
-

% Ball Weight {Default<<Default > |
[2] sensars
1+ il Annotations
8= Material <not specified:
% Front Plane
%> Top Plane
% Right Plane
I.. Origin
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m  Select ANSI from the drop-down menu for Drafting Standard.

Document Properties - Drafting Standard @

S;dstem oh&{nn; | Document Properties |

Drafting Standard Overall drafting standard =
[# Annotations i :

[# Dimensions
Virtual Sharps
[# Tables
Detailing
iarid{Snap
LUnits
Colors
Material Properties
Image Quality
Plane Display
DimnXpert
Size: Dimension

Load From External File. ..

Location Dimension
Chain Dimension
Geometric Tolerance
Charrfer Controls
Display Options

4 Set unit system and length.

A Unik syskem
] Chck Units. CIMKS (meter, klogram, second)

. . (D CGES (rentimeter, gram, second)
m  Click IPS (inch, pound, second) for O MMGS (millmeter, aram, second)

. #)IPS {inch, pound, second)
Unit system. O

OCustom
m  Select .123 for Length unit decimal
place . - _TWE | Unit | Decimals
m Select None for Angle decimal place. s

. Length “he 123 €—
u seleCt mllllmeters for Dual Dual Dimension Length millimeters lJ 1z

Dimension Length. Angle Hone €—
- —| centimeters 3
Mass /Section Propertie ...
Length microinches 1z
mils
Mass inches

feet h
Per Unit Yolurme T 7
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Set dual unit display.

Set System options.

SolidWorks

Click Dimensions from the

Syskem Options | Document Properties

Document Properties dialog box.
Check the Dual dimensions display e
box. e

]

Drafting Standard

Detailing

Crverall drafting standard

Annotations ANSI-MODIFIED

Wirth i Sharps Text

Tables
Century Gothic)

Click OK from the Document
Properties-Dimensions dialog box.

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Cual dimensions
ual dimensions display [ Show units For dual display
(& Top () Bottom ) Right O Left

Select the Sketch plane.

Right-click Front Plane from the Ball Weight

FeatureManager. Front Plane is highlighted.

Sketch a circle.

Click Sketch from the Context toolbar.

Click the Circle Sketch tool. The
cursor displays the Circle feedback symbol.
Click the Origin of the circle. The cursor
displays the Coincident to point feedback
symbol.

Drag the Mouse pointer to the right of the
Origin.

Click a position to create the circle.

Add a dimension.

Click the Smart Dimension Sketch
tool.

Click the circumference of the circle.
Click a position diagonally above the
circle in the Graphics window.

s ERee] >

% Ball Weight {Default<<Default>_|]
[ sensars

Creating the Ball Weight
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Enter 1.500(38.1] in the Modify box.
Click the [ ] button in the Modify box.

10 Sketch a centerline.

m  Click the Centerline Sketch tool from the

Consolidated line toolbar. The Insert Line
PropertyManager is displayed.

Click the top centerpoint of the circle as
illustrated.

Sketch a vertical centerline from the top
centerpoint of the circle to the bottom
centerpoint of the circle.

Click the bottom center of the circle to end
the centerline.

11 Deselect the Centerline Sketch tool.

Right-click Select.

12 Trim the left side of the circle.

Click the Trim Entities Sketch tool. The
Trim PropertyManager is displayed.

Click the Power trim |£5]] option.

Click a point to the left of the left side of the
circle.

Drag the mouse to intersect the left side. The
left side of the circle is removed.

Creating the Ball Weight

Modeling the Trebuchet

(e

Exit
Sketch

o

Smart

Dimension

NF@ - -

i | Centetline <

Features | Sketch | Evaluate | DimXper

[28.10]
#1500

— 1 @
R Qo e

—=nnl

b s

End chain {double-click)
Switch to arc £ A

[28.10]
&1.500
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m Click OK from the Trim PropertyManager.

13 Sketch a line.

74

Click the line [\] Sketch
tool.

Click the top centerpoint of
the circle.

Sketch a vertical line from

SolidWorks

I Power krim

Carner

]

PN

Trim away inside

iy

it

= Trim away outside

-

Trimn ko closest:

QpiSolidWorks | Fie Edt vien

E|l o |
Exit Smart 4
 Sketch | Dimension

Features

the top of the circle to the bottom of the circle.
Click the bottom centerpoint to end the line.

[28.
500

@

—_

Creating the Ball Weight
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14 Deselect the Line Sketch tool.

Right-click Select.

15 Insert a Revolved Boss/Base feature.

Click the Features tab from the CommandManager.

m Click the Revolved Boss/Base Features tool.

The Revolve PropertyManager is displayed. Linel is
selected in the Revolve Parameters box. Accept the

defaults.

Modeling the Trebuchet

-1 &
R B O &

[% §el?\ct
—
Sketch Entities

O Corner Rectangle

S SolidWorks | Fie =

B %
Extruded Revolved
Boss/Base Boss/Base

Femuresl Sketch | Evaluate

ERee >

3

Features | Sketch | Evaluate | DimxXpert | Office Products | = %
aasn@ @ b o
i
Axis of Revolution " e
[33-‘50]
D, e
Directionl A [E
f} IBIind v.l B
rt 5|3
L | | 4 ;) |
- B |
||:| Direction2 ¥ | s i
| [J Thin Feature ¥ |
|Selected Contours ¥ |
i
ziﬁx
| *Trimetric
Wl 4 FI'%]| Model | Motion Study 1 ]
Select an axis of revolution and set tk 2.53in 0.997in  Oin Fully Defired  Editing Sketcht 8 [3]

Creating the Ball Weight
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Click OK from the Revolve
PropertyManager. Revolvel is displayed in the
Ball Weight FeatureManager.

16 Save the model.

Click Save [i]

17 Select the Sketch plane.

Right-click Top Plane from the Ball Weight
FeatureManager. Top Plane is highlighted in the
FeatureManager.

18 Create a sketch.

Click Sketch from the Context toolbar.

Click the Circle [@] Sketch tool.

Click the Origin of the circle.

Drag the mouse pointer directly to the right of
the Origin.

Click a position to create the circle as illustrated.

SolidWorks

% Ball Weight {Default<<Default> |
(7] sensars
[ [A] Annatations
3= Material <not specified:>
% Front Plane
% Top Plane
%> Right Plane

L origi

% Ball Weight {Default<<Default>_|]
(2] Sensors
[E3] AI Annokations
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SESolidWorks | Fie Edt ven Incert meamwaap.@[[] B-B-2- 2--8%=x
E g \ @I:lf\j i :‘ ﬂ‘f @ j & Mirror Entities ;ﬁt +ﬂ
Exit Smart Trim  Convert HH | Display/Delete £
té! DIITIEI"\SIOI'I‘D (2R 6’ A Entities  Entities ﬁﬁets- haeoe se ek Batiog | Relations RE:;; “
= B-8 - * - - g Move Entities T -
= i = uc - 8 %
E_% | ﬂ—% Ball Weight (Default«u@ DM@ P-tr- 0 B E-
4
Circle Type
=
&
Options
For construcy
=
Parameters
i
P
*Trimetric
0007 On  UnderDefined  Edting Sketch2 (Locked Focus) 21 o

19 Add a dimension.
m  Click the Smart Dimension :

Sketch tool. L. ":
m  Click the circumference of the —
. v X 8 17&
circle.

m  Click a position diagonally above
the circle in the Graphics window.

m  Enter .124[3.15] in the Modify box.

m  Click the button in the Modify box.
20 Fit the model to the Graphics window.
m  Press the f key.
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21 Insert an Extruded Cut feature.

m  Click Isometric view.
m Click the Features tab from the

CommandManager. [From “
m  Click the Extruded Cut | [@| Features tool. The il L] Y|
Cut-Extrude PropertyManager is displayed. Direction 1 A
m  Select Through All for End Condition in (] [trrougn s —P%]
Direction 1. The Through All End Condition % ‘ |

removes material from the Top Plane through
the Revolvel feature.

m  Click the Reverse Direction button. The arrow
points upwards.

m  Click OK |+ [ from the Cut-Extrude
PropertyManager. Cut-Extrudel is displayed in
the FeatureManager.

22 Save the model.

Click Save .

[CIFlip side to cut

0

| [ pirection 2

“

| [ Thin Feature

“

“

[ Selected Contours

Applying Material to the Ball Weight
1 Apply material to the Ball Weight. (3 )
m  Right-click Material from the Ball Weight %;-Bf" \SNeight (Default<<Default> |
FeatureManager. j Ai:s;t:tions
m  Click Edit Material. The Material dialog box is ST
displayed. ‘<>: To |% Cokure Material
‘<§\ Rit Manage Favorites
& 6%2; ;); Flain Carbon Steel
+: | Cast Alloy Steel
ERCAS AES PO
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Expand the Other Metals category.
Click Pure Lead. View the material properties.

Click Apply.
Click Close.

Material

=| SolidWorks DIN Materials
olidiorks Materials

[+ Sheel

1+ Iron

[+ |§‘_§| Aluminium &lloys

[ E Copper alloys

i E=] Titanium Alloys

[+ Zinc alloys

(& Other Alloys

[+ Plastics

= [3=] Other Metals
35 Berylium

Cobalt
Malybdenum
Hicke!

Pure Gold

‘k & Silver

Titanium
35 Tungsten
$= vanadium
3= Zirconium

=| Other Mon-metals

3]

Generic Glass Fibers

Silicons:
Rubber
+ =] Woods
+ Custaon Materials

e el )

tl

Properties | Appearance | CrossHatch | Custom || Application Data | Favorites

Modeling the Trebuchet

[Material properties

Materials in the default library can not be edited. You must first copy the material ko

a custom library to edit it

Property Walue Units
Elastic Modulus in % 2030527 94 pai
Poisson's Ration in XY 04 MR
Shear Maculus in XY 7106847 79 psi
Mass Density 03974 loin"3
Tensile Sﬁ_rength in ¥ I ;éél
Co‘mpres‘s‘lve .Stren'g't'h' in X ;éél
Yield Strength psi
Thermal Exp‘answo‘h Coefficient in ¥ 5.3e-005 FF
Thermal Conductivity in ¥ 0000468116 Btulin-sec:F)
Specific Heat 00305 Btuih-oF)
Material Darmping Ratio I MR
[ Apply J [ Close ] [ConFig..‘ ] [ Help ]

2 Save the model.

Applying Material to the Ball Weight

Click Save
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SolidWorks

@SnlidWorks ' File Edit View Insert Tools Window Help QLD 2B 2 -8 %
. 'Ig Swept Boss/Base @ ) Swept Cut @ +HH @ Rib
g ; @] : :
Extruded Revolved ‘B Lofted Boss/Base Extruded Hole Revolved m Lofted Cut = ':I,';'__?:rrn % Draft »
Boss/Base Boss/Base Cut Wizard Cut
@ Boundary Boss /Base @ Boundary Cut i = E Shell
Features | Sketch | Evaluate | DimXpert | Office Products | g %

&

% Ball Weight {Default<<Default=_|
@ Sensors

[+ |I| Annotations
3= Pure Lead
%5 Front Plane
% Top Plane
% Right Plane

I.. Qrigin
= 6?5 Revaolvel

= :3 Cut-Extrudel

laxaf

o

P

< | *| *Trimetric

QASHEB- P @B -

[BEEEIEE

S -1 5] Model [ Mofion Studyd |
SolidWorks Premium 2011

Editing Part

H]

3 Rename the Cut-Extrude1
feature in the Ball Weight
FeatureManager.

m Click Cut-Extrude1 from the
FeatureManager. Cut-

Extrudel is displayed in blue.

m Click inside the Cut-
Extrude1 blue text box.

m  Rename Cut-Extrude1 to
Hole.

m Click inside the Graphics
Window. The Hole feature is
utilized in the next lesson.

80

% Ball Weight {Default<<Default>_|
i @ Sensars
(£} [ll Annotations
3= Pure Lead
%5 Front Plane
- \<§\ Top Plane
. Right Plane
- I.. Crigin
[+ 6?3 Revaolvel

% Ball Weight ({Default<<Default> |
= @l Sensors
[+ @ Annotations
3= pure Lead
% Front Plane
% Top Plane
%5 Right Plane
_ I.. Crigin
+ 6;'«3 Revolvel

« @k ]
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4 Save the model.

m Click Save .

WDIidkas jj Fle Edt Vew insert Tooks [ window | Help Qll:] cEF-H-se 2 - B %

7 \g Swept Boss/Base @ | Viewpork k; @ HH @ Rib
] i | i i i
Extruded Revolved & Lofted Boss/Base Extruded % | Mew Window st I;_;I:_::rrn % Draft >
Bassiasc Bessiien 7 Boundary Boss/Base N |{ascade Ut E Shell
- E | Tile Horizontally
Features | Sketch | Evaluate | DimxXpert | Office Produ B i B %
| ile wertically =
. 3 = | Arrange Icons e =
&3 ) | Close all
% Ball Weight {Defaulk<<Default>_ | @ Ball Weight, SLOPRT
(] sensors
- LA—I Annotations | Customize Menu
3= Pure Lead i

%5 Front Plane
% Top Plane
%5 Right Plane
I.. Crigin

& 6;’% Revolvel

laaaf

X

b

< | *| *Trimetric
L8| _Model | Motion Study 1
Editing Part [7]

5 Close all models.
m Click Window, Close All from the Menu bar toolbar.
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In this lesson you created the

following parts:

m  Axle

m Shaft Collar

m 7 Hole Flatbar
m  Ball Weight

You utilized the following sketch
tools and added and modified
dimensions in a sketch:

Line

Circle

Rectangle

Slot

Centerline

Tangent Arc

Trim Entities

You inserted the following features:

Extruded Base

Extruded Boss

Extruded Cut

Chamfer

Fillet

Revolved Boss/Base

You applied and modified feature
dimension, material, renamed a feature and addressed the following relation:

m  Equal
You also used PhotoWorks and saw how easy it is to apply various materials and
scenes.

In Lesson 3 you will create assemblies using the parts that were created in this
lesson and parts that are supplied.
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Lesson 3
Assembling the Trebuchet

When you complete this Lesson, you will be able to:

Rename an existing part.

Create a new assembly.

Save an assembly.

Insert a component from Lesson 2.

Fix and Float a component.

Insert the following Standard mate types: Concentric, Coincident, Tangent,

Parallel, and Distance.

Move and rotate a component.

m Insert the following components from the SolidWorks Toolbox: Flat Washer
Type A, Pan Cross Head Screw, and Machine Screw Nut Hex.

m Hide/Show components from the FeatureManager design tree.



Assembling the Trebuchet

Assembly

SolidWorks

An assembly is a document that contains two or more parts. An assembly inserted
into another assembly is called a sub-assembly. A part or sub-assembly inserted
into an assembly is called a component. The Trebuchet assembly consist of
numerous components. In Lesson 2, you created the following parts:

Axle.
Shaft Collar.
7 Hole Flatbar.

[
[
[
m  Ball Weight.

Establishing the correct component relationship in an assembly requires
forethought on component interaction. Mates are geometric relationships that
align and fit components in an assembly. Mates remove the degrees of freedom

from a component.

Renaming a Part

1 Rename a part.
Rename the Ball Weight part to
Weight.

m  Click Open from the
Menu bar toolbar.

m  Double-click Ball Weight
from the SolidWorks-
Trebuchet folder. The Ball
Weight is displayed in the
Graphics window.

m Click Save As from the
Consolidated Menu bar
toolbar.

m  Enter Weight for File
name.

m  Check the Save as copy
box.

m Click Save.

2 Close all models.

m Click Window, Close
All from the Menu bar
toolbar.

Tip:
option inside of SolidWorks.
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Lookin: |23 SolichWaorks-Trebuchet

7 Hole Flatbar
Axle

# Bal weight

* Shaft Collar

File name: |

Files of type Part (* prt;* sldpri)

o [0 [
B Cancel

2 -y - 9 -[i-18

it
it
¢ Cut

| | =& | Publish eDrawings File

H ave
@ SaveAs...‘_

ﬁ Save Al

File name:  [\weight SLOPRT

Save as type: | Part [* prt:” sldprt)

Drescription: |

%Bave az copy

v Save z]
v Cancel

References...

Do not rename SolidWorks parts in Windows Explorer. Utilize the Save as copy

Renaming a Part
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Creating an Assembly
1 Create an assembly.

m Click New from the Menu bar toolbar

m  Double-click Assembly from the default
Templates tab. The Begin Assembly
PropertyManager is displayed if the Start
command when creating new assembly option is
checked.

Note: To improve picture clarity in this book, the default
planes are deactivated. Click View, un-check Planes
from the Menu bar menu. Click View, check Planes
to display all default planes.

Assembling the Trebuchet

New SolidWorks Document

| Templates | Tutorial |

Part

[
B

Drawing

Options ]

Start command when creating
new assembly

Graphics preview

- 2 -8B %

@Sulidkas . File Edit View Insert Tools Window Help Ql Lo

Assembly | Layout | Sketch | Evaluate | Office Products |

Part/Assembly to Insert "

Open documents:

P

Browse. ..

Dptions =
Start command when creating
new assembly 5%
Graphics preview
Z“ !
[Irake virtual
*Trimetric

- 8%
A | QAN B-or- O B-H-
= Begin Assembly 2 S
o ¥ 42 3
|Message ¥ =

B

[0 17| Model | Wofion Study1 ]
Solidwiorks Premium 2011 Fully Defined

Editing Assembly 7]

Creating an Assembly
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2

SolidWorks
Insert the Weight component.

Click Browse from the Begin ST Ry

Assembly PropertyManager. ® Gl welght, SLOPRT

Select the SolidWorks- S

Trebuchet folder.

Select Part for Files of type.

Double-click Weight. The

Weight component is displayed  |Fiename:  [weightsLoprT vl [Copen -

in the Graphics window. Files of type: | Part " prt”.sldpr] vl [ cancel ]
3 Fix the component to the Origin.  [oecipion  <tone>

Note:
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m Click OK from the Begin
Assembly PropertyManager
The component is displayed in

the FeatureManager

as fixed (f).

@SulidWorks . File Edit View Insert Tools Window Help ,\QlD cEF-EH-se 2 - B %

fud 1] = :
L:g £ ki ﬁ © ‘@ @f
Insert Mate Linear o Move e Assembly Reference New Eill of »
. Components Compon... Fasteners Component Hidden Features Geometry Motion | Materials
- = - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | 8 %

(T
@ Asseml (Default<Display State-1
2 @ Sensors
=] [‘A—I Annotations
% Front Plane
%5 Top Plane
% Right Plane
- I.. Qrigin
(- 98h (F) weight <1 > (Default <<Def

2 @@ Mates

QAASH@ F-ov- @ 2 H-

p -

*Trimetric

Solidworks Premium 2011

Fully Defined

Editing Assembly [7]

The initial component added to the assembly is fixed by default. The fixed
component cannot be moved unless you float it.

Creating an Assembly
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Tip:  To remove the ﬁxs:d state (f), Right-click thc? NPT PITEY
component name in the FeatureManager. Click S il 2, @~
Float. The component is free to move. é” i

@@ Mte |.:& Invert Selection

Hidden Tree Items 3
IMake Virtual
|% Configure component
Isolate
Component Display 3
| EIan. S d
", | Copy Wi Metes

4 Save the assembly.

File name: | JIRTEEED B e z]
m  Click Save ' Save as lype: .Assembly [* asm;* sldasm] v.
m  Enter Weight-Hook for File I
name in the SolidWorks- '
Trebuchet folder. The Save as ez cons
type is Assembly @[5B »
(*asm,*.sldasm). (T~ ;
m  Click Save. The Weight- ®LB'§';:;:" Sl
Hook FeatureManager is i1 (4] Anrotations
displayed. =
5 Set Drafting Standard. ‘<£>:zig_h_t Plans
m  Click Options , % oI
Mates

Document Properties tab
from the Menu bar toolbar.
The Document Properties -
Drafting Standard dialog box
is displayed.

m  Select ANSI from the drop-
down menu for Overall
drafting standard.

Creating an Assembly 87
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Note:

88

Document Properties - Drafting Standard

SolidWorks

System opﬁgns | Document Propetties

Drafting Standard Overal drafting standard

[# Annotations

[# Dimensions
Virtual Sharps

[# Tables

Detailing

atid/Snap

Units

Z

Load From External File. ..

Colors

Material Properties

Image Quality

Plane Display

Dirnxpert
Size: Dimension
Location Dimension
Chain Dimension
Geometric Talerance
Chamfer Controls
Display Options

Set unit system and length.

m  Click Units.

m  Click IPS (inch, pound, second) for
Unit system.

m  Select .123 for Length unit decimal
place.

m  Select None for Angle decimal
place.

m  Select millimeters for Dual
Dimension Length.

Set dual unit display.

m Click Dimensions from the
Document Properties dialog box.

m  Check the Dual dimensions display
box.

Set System options.

m  Click OK from the Document
Properties-Dimensions dialog box.

All dimensions are displayed in IPS and

MMGS units. IPS is the primary unit.

Millimeters are displayed in brackets, [ ].

Unik syskem

IMKS (meter, kilogram, second)
(D CGES (rentimeter, gram, second)
() MMGS (millimeter, gram, second)
#)IPS {inch, pound, second)

O Cuskom
Type | Unit | Decimals
Basic Units
Length 5 123 —
Dual Dimension Length millimeters lJ 1z

Angle

- Mone 4—

- —|| centimeter
Mass /Section Propertie ...
Length microinches 1z
mils
Mass inches

feet h
Per Unit Yolurme 7

Syskem Options bocument Properties

Drafting Standard
[#- Annokations

o Yirth_d Sharps

[#- Tables

Detailing

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic)

Crverall drafting standard
AMSI-MODIFIED

Text

Fon Century Gothic

Cual dimensions

ual dimensions display
@ op OBottom

[ 5hows units For dual display

) Right O Left
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9 Insert the Eye Hook component.

Assembling the Trebuchet

Click the Assembly tab from the ~ [WhSOlidWorks  Fe et vew et Tode windd
CommandManager. I:';?t s B o' B
Click the Insert Components . Components "= compon... ( ZEC Component
tool from the Assembly Assembly | Layout | Sketch | Evaluate | Office Products

toolbar. The Insert Component

PropertyManager is displayed.

Click Browse from the Insert Component PropertyManager.

Select the SolidWorks-Trebuchet folder.

Select Part for Files of type.

Double-click Eye Hook. The Eye Hook part was created and provided to you
for this lesson.

Click a position above the Weight in the Graphics window. The Eye
Hook<1> component is displayed in the FeatureManager. The Weight is fixed
to the Origin. The Eye Hook part is not fixed.

@SnlidWorks . File Edit View Insert Tools Window Help ,\ng - L}) - H - cg ., 2 - = B K

IEIQ (N i il S % 4 i
nsert Mate Linear o Move e Assembly Reference New Eill of »
. Components Compon... Fasteners Component Hidden Features Geometry Motion | Materials
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | - A %
AW E-P-ov-@ 8-
("~ -
@ ‘Weight-Hook. {Default <Display St @
2 @ Sensors ﬁ
=] |‘£| Annotations !

\<§\ Front Plane

2 \<§\ Top Plane

\<§\ Right Plane

8 I.. Qrigin
(- 98h (F) weight <1 > (Default <<Def
[+ % (-1 Eye Hook<1> (Default<<C

laaaf

@@ Mates
X
ziﬁx
< | >| *Trimetric
Wl sl _Model | Motion Study 1
SolidWorks Premium 2011 Under Defined  Editing Assembly [7]
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Note: To move a non-fixed component, just click and drag the component.

10 Fit the assembly to the Graphics window.
m  Press the f key.
11 Save the model.

m  Click Isometric view.

s Click Save[H]

Standard, Advanced and Mechanical Mates
Mates are used to create relationships between components. Mates reflect the
physical behavior of a component in an assembly. In this lesson, you will mate the
Eye Hook component and the Weight component.

There are three types of mates; Standard, Advanced, and Mechanical mates. You
will only use Standard mates in this lesson.

The Mate PropertyManager displays Standard, Advanced, and Mechanical mate
types. Components are assembled with various Mate types. The Standard mate

types are:
Standard Mates AT =
m Coincident: Positions selected faces, edges, and || coincidert
planes so they share the same infinite line. Position (X parale
two vertices so they touch. I_;Ipernendicular
m Parallel: Positions selected geometry so they lie in the [y Teneet
same direction and remain a constant distance apart. (©)] concentiic
m Perpendicular: Positions the selected geometry at 90 [/t
degrees. L
m Tangent: Positions the selected items tangent, (at least [ 2/
one selection must be a cylindrical, conical, or
spherical face).

m Concentric: Positions the selected geometry so that
they share the same center point.

m Lock: Maintains the position and orientation between
two components.

m Distance: Positions the selected geometry at a specified distance between
them.

m  Angle: Positions the selected geometry at a specified angle between them.

Note: The Mate, Show dialog box, displays the Pop-up toolbar during the Mate process.

90 Standard, Advanced and Mechanical Mates
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Advanced Mates

m  Symmetric: Positions two selected entities to be
symmetric about a plane or planar face.

m  Width: Centers a tab within the width of a groove.

m Path Mate: Constrains a selected point on a
component to a path.

m Linear/Linear Coupler: Establishes a relationship
between the translation for one component and the
translation of the other component.

m Limit: Provides the ability for components to move

Assembling the Trebuchet

_Adv?nced Mates
I=
@
]
&)
(i) [ .20
N

Symmekric
Wwidth

Path Mate

Linear Linear Coupler

|»

within a range of values for distance and angle mates.

Note:
a mate:

Faces

Planes

Edges

Vertices

Sketch lines and points
Axes and Origins

Inserting Mates

1 Insert a Concentric Mate.

Insert a Concentric mate between
the cylindrical face of the Eye Hook
and the cylindrical face of the

Weight Hole.

m  Click the cylindrical face of
the Eye Hook. Eye Hook<1> is
highlighted in the
FeatureManager.

m  Click the Mate tool from

the Assembly toolbar. The Mate
PropertyManager is displayed.
Face<1>@Eye Hook-1 is
displayed in the Mate
Selections box.

Inserting Mates

You can select many different types of geometry to create

@SulidWo:ks ] File Edit View Insert Tools Window

e
Insert
Components

"

Smart

Exan Fasteners

B
Move
Component

Assembly | Layout | S;

h | Evaluate | Office Products

k|

—
Mate

Positions bwo components relative to one

| anather.

0 ?v
E ‘eight-Hook (Default <D
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Tip:

92

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

m  Zoom in on the top of the Weight
Hole.

m Click the Zoom to Area tool to
deactivate.

m  Click the inside cylindrical face of
the Weight Hole as illustrated.

Face<2>@Weight-1 is displayed in the
Mate Selections box. The Mate Pop-up toolbar is
displayed.

Concentric is selected by default. The results of the mate

SolidWorks

o K B
=

Mate Selections A

is displayed in the Graphics window. =Y
|
m  Click the Add/Finish Mate [ ] tool —————————
from the Mate Pop-up toolbar. |_§_|_£|Q§J_|E|L||i||§ fﬁ'

AddiFinish Mate

m Click OK from the Mate
PropertyManager.

Position the mouse pointer in the middle of the face

to select the entire face. Do not position the mouse

pointer near an edge of the face. If the wrong face

or edge is selected, perform one of the following

actions:

m  Right-click in the Graphics window. Click
Clear Selections to remove all geometry.

m Utilize the Undo button to begin the Mate
command again.

Fit the assembly to the Graphics window.

m  Press the f key.

=

Mate Selections

Face<1=@Eye Hook-1
|%| ace @' eight-

k | Clear Selections

b3

Standarc | Delete

2 Coir | Custarnize Meru

Inserting Mates
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3 Insert a Tangent Mate.
Insert a Tangent mate between the top spherical
face of the Weight and the bottom flat face of the
Eye Hook shoulder.

m  Using the middle mouse button, click and
rotate the assembly to view the bottom flat
face of the Eye Hook shoulder as illustrated.

m Click the bottom flat face of the Eye Hook
shoulder as illustrated. Eye Hook<1> is
highlighted in the FeatureManager.

m  Click the Mate tool from the Assembly
toolbar. Face<1>@Eye Hook-1 is displayed
in the Mate Selection box.

m  Using the middle mouse button, click and
rotate the assembly to view the top
spherical face of the Weight.

m Click the top spherical face of the Weight
as illustrated.

Face<2>(@Weight-1 is displayed in the Mate
Selections box.

Inserting Mates

Assembling the Trebuchet

Boss-Extrude? of Eve Hook<1 >l

Revolvel of Weight <1

=

Mate Selections

b3

@ Face<1>@Eye Hook-1

|§| a sight-1
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94

The Mate Pop-up toolbar is displayed. Tangent
is selected by default. The results of the
Tangent mate is displayed in the Graphics
window.

m  Click the Add/Finish Mate [] tool from
the Mate Pop-up toolbar.

m Click OK from the Mate
PropertyManager.
4 Deactivate the Origins.
m Click View, un-check Origins.

AddjFinish Mate

5 Save the model.
m Click Isometric view. & |
m  Click Save [i] 8 @ NI

Isometric {Ctrl+7)
E B | Rotates and zooms the madel to th
L isometric view arientation,

6 View the Inserted Mates. —
m Expand the Mates folder from the B ».
Weight-Hook FeatureManager. View the

@ ‘Wweight-Hook (Defaulk<Display State-13)

created Mates. You created two Mates: : -% Sensors

. #-|A | Annotations

Concentric and Tangent. 3 et pirs

% Top Plane

I \<§\ Right Plane

: I.. Crigin

[+ % (F) Weight <1 > {Default < <Default=_Display S
=] QE (-} Eve Hook<1 > (Default < <Default =_Display|

% = centricl (Weight<1=,Eve Hook<1 =)
E a\ Tangent1 {Weight<1=,Eyve Hook<1=)

Inserting Mates
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7 Insert a Parallel Mate.

Assembling the Trebuchet

Insert a Parallel mate between the Front Plane of the Weight and the flat front face

of the Eye Hook.

m  Expand Weight from the Weight-Hook FeatureManager.
m  Click Front Plane of the Weight<1> as illustrated.

K= i
S

~

@ ‘Weight-Hook. {Default<Display State-12) ~
iy @ Sensors
E! LA—I Annotations
%5 Front Plane
%5 Top Plane
& Right Plane
I.. Qrigin
= Q& (Fy Weight <1 = {Default < <Default > _Display
i mE @ Mates in Weight-Hook
= @ Sensors
rf, |_£| Annotations
3= Pure Lead
= \<§\ Toplane
\<§\ Right: Plane
i I.. Qrigin
: as:ra Revaolvel
: @ Hole
E! % (-1 Eye Hook<1 > (Default < <Default>_Disp
= [ mates =
i @ Concentricl {(Weight=<1=,Eve Hook<1 > 4
>

@SDIidWorks jj Fle Edt Vew insert Took indow Help 5,9“:] R Bo&. 2 - - B ®
” ] =) s
P e N i o B % 3 £
Edit Insert Mate Linear o Move e Assembly Reference New Eill of »
Component Lompon B Fasteners Comngacal Hidden Erabie s Cemm i Motion | Materials
- = - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | 8 %

A

*lsometric

QUM E-T-oo- @8- H-

Salidorks Premium 2011

Under Dn_efinegl gditing _A_s_sgmbly

H]

m  Click the Mate tool from the Assembly
toolbar. Front Plane@ Weight-1 is displayed in

the Mate Selection box.

Inserting Mates

x o
% Mates éa Analysis

Mate Selections ]

@ ront Plane@eight-1@Weight-Hook
<
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m  Click the flat front face of the Eye Hook as
illustrated. Face<1>@Eye Hook-1 is
displayed in the Mate Selection box. A
Mate warning is displayed. Select a Mate

type |oss Extrude2 of Eye Hooks1 > |
m  Click Parallel from the Mate Pop-up s 1

toobar. Parallell is displayed in the

PropertyManager.

m  Click the Add/Finish Mate [ ] tool from
the Mate Pop-up toolbar.

m Click OK from the Mate
PropertyManager.

8 View the inserted Mates.
m  Expand the Mates folder from the Weight-
Hook FeatureManager. View the created

[®
Mates. A Parallel mate is added to the Mates +[&] Sensars
- |A] Annotations
folder. & Front Flane
9 Save the model. % Top Plane
%> Right Plane
m  Click Isometric view. -4, orign
# % () Weight <1 > {Default < <Default>_Display J
| | Chck Save . [+ % Eye Hook<1:> (Default< <Default>_Display S
T @@ Mates

vl

@ Concentricl {(Weight<1=,Eve Hook<1 =)
: a\ Tangentl {Weight <1 =, Eye Hook<1=)
: \\ Parallell {Wweight <1 =, Eyve Hook<1=)
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Assembling the Trebuchet

B SolidWorks jj Fie Edt Vew Insert Tooks Window Hep Qlﬁ B2~ 0%

NEEE >
T

Qﬁ W'eight-Haok (Default <Display State-1=)
- @ Sensors
[ [A] Annatations
%> Front Plane
%5 Top Plane
% Right Plane
- I.. Qrigin
- % (Fy Weight <1 = {Default < <Default>_Display SI
= Q& Eve Hook<1 = (Default < <Default=_Display St.
= @@ Mates
i © Concentricl {Weight<1=,Eve Hook<1 =)
i a\ Tangent1 {Weight<1=,Eyve Hook<1=)
. \\ Parallell {weight <1 =, Eye Hook<1=)

T

A

*lsometric

< | *

el
e ik & i 5 kg oy
Insert Mate Linear s Move P Assembly Reference New Eill of »
. Components Compon... Bt Component Hidden Features Geomefry Motion| Materials
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | g %

QAR E T @R -

T 1] Model [ Wofion Study 1
SolidWorks Premium 2011

Fully Defined

Editing Assembly

H]

Creating the Counter Weight Assembly

1 Create an assembly.

Click New from the Menu bar toolbar.
Double-click Assembly from the default
Templates tab. The Begin Assembly
PropertyManager is displayed.

Creating the Counter Weight Assembly

New SolidWorks Document

Templates | Tutarial |

Part

Drawing
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98

2

Insert the Axle component.
Click Browse from the Begin Assembly

PropertyManager.

Select the SolidWorks-Trebuchet folder.
Select Part for Files of type.

Double-click Axle. The Axle component is displayed

in the Graphics window.
3 Fix the component to the Origin.

m Click OK from the Begin Assembly

PropertyManager. The component is displayed in the

FeatureManager as fixed (f).

SolidWorks

| Message

«

Part/Assembly to Insert

»

Open documents:
@ ‘weight-Hook

| Thumbnail Preview

«

Options

»

Start command when creating
new assermbly

Graphics preview
[IMake virkusl

@.,Snl_idWorks ' File Edit View Insert Tools Window Help QlD 2B 2 -8 %
ud = -
Lo . e & : i
Insert Mate Linear s Move P Assembly Reference i Eill of »
. Components Compon... Bt Component Hidden Features Geomefry Motion| Materials
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | g %
@ Fh ot B A =
LAY MNE-T-o0-@A-H-

@ Assemz (Default<Display State-1
- @ Sensors
[ [A] Annatations
%> Front Plane
%5 Top Plane
% Right Plane
- I.. Qrigin
[# % (F} Axle <1 = (Defaulk<<Defau

2 @@ Mates

P

5%
zi\x
< ] | *| *Trimetric
A s8] Model | Motion Study 1

SolidWorks Premium 2011

Fully Defined

Editing Assembly 7]
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4 Save the Counter Weight assembly.

Click Save .

Enter Counter Weight for File name in the
SolidWorks-Trebuchet folder. The Save as type is
Assembly (*asm,*.sldasm).

Click Save. The Counter Weight FeatureManager is
displayed.

5 Set Drafting Standard.

Click Options . Document Properties tab from
the Menu bar toolbar. The Document Properties -
Drafting Standard dialog box is displayed.

Select ANSI from the drop-down menu for Drafting

Document Properties - Drafting Standard

S;dstem oh&{nn; | Document Properties |

Drafting Standard

Assembling the Trebuchet

B R [ >

f ? =

@ Counter Weight {Default <Display
@ Sensors

[+ |_£| Annotations
% Front Plane
& Top Plane
%> Right Plane
- I.. Crigin

& % (F) Axle<1 = (Default<<Defauy

@@ Mates

Standard.

[# Annatations
[# Dimensions
Virtual Sharps
[# Tables
Detailing
iarid{Snap
LUnits
Colors
Material Properties
Image Quality
Plane Display
DimnXpert
Size: Dimension
Location Dimension
Chain Dimension
Geometric Tolerance
Charrfer Controls
Display Options

Q\@Lall drafting standard

i

Load From External File. ..

Creating the Counter Weight Assembly
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6 Set unit system and length.

Click Units.

Click IPS (inch, pound, second) for
Unit system.

Select .123 for Length unit decimal
place.

Select None for Angle decimal
place.

Select millimeters for Dual
Dimension Length.

7 Set dual unit display.

Click Dimensions from the
Document Properties dialog box.
Check the Dual dimensions display
box.

8 Set System options.

Click OK from the Document
Properties-Dimensions dialog box.

9 Insert the Flat component.

100

Click the Insert Components tool from the
Assembly toolbar. The Insert Component

PropertyManager is displayed.

Click Browse from the Insert Component

PropertyManager.

Select the SolidWorks-Trebuchet folder.

Select Part for Files of type.

SolidWorks
Unik syskem
IMKS (meter, kilogram, second)
() CGS (centimeter, gram, second)
) MMES (millmeter, gram, second)
#)1PS {inch, pound, second)
17 O custam
Type | Unit | Decimals
Basic Units
Length 123 ‘_
Dual Dimension Length millimeters ﬂ 1z
ange [ Maone 4—
- - entlmeter
Mass /Section Propertie meters
Length microinches 1z
mils :
Mass inches
feet b,
Per Unit Yolurme

Syskem Options | Document Properties

Drafting Standard
+- Annotations
]

Crverall drafting standard
AMSI-MODIFIED

Wirth i Sharps Text

4 Tables
Century Gothic)

Detailing

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Cual dimensions
ual dimensions display [ Show units For dual display
#Top () Batkam ) Right O Left

®

Message

«

Part/Assembly to Insert ~
[ Open documents;

% Bl weight

Z@ ‘Weight-Hook

Thumbnail Preview ¥ |
Options ~ |

Start command when creating
new assembly

Graphics preview
[Irake vietual
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Double-click Flat.
Click a position above the Axle in the Graphics window. The Flat component

is displayed in the FeatureManager.

Assembling the Trebuchet

Note: The Flat component was created and provided to you.

§SolidWorks | Fie Edt Vew Inwrt Toos window wep @[ -F-lH-- 7 - - 0%

£} {B Annokations
\62 Front Plane
&5 Top Flane
&% Right Plane
8 I.. Crrigin

- T8 (F) Axle<1> (Default<<Defau

= 8 () Flat<13> (Default<<Defaul

: @@ Mates

< | ¥

s

P

*Trimetric

o Y 4 B % o B
Insert Mate Linear Sy Move e Assembly Reference ik Bill of »
Components Compon... Faitinis Component Hidden Features Geometry Maotion | Materials
b - b Components b *: Study
Assembly | Layout | Sketch | Evaluate | Office Products | 8 %
— e e — @ O %t A i
@l | e » LAYnE- J-o-@ 8-
®- @
ﬁ Counter Weight (Default <Display
: @ Sensors ﬁ
&

B )

T 1110 Model [ Mofion Sudy T

SolidWorks Premium 2011

Under Defined  Editing Assermbly

]

10 Fit the assembly to the Graphics window.

Press the f key.

Inserting Mates
1 Insert a Concentric Mate.

Insert a Concentric mate between the cylindrical
face of the Axle and the cylindrical face of the

Flat hole component.

Inserting Mates

Click the cylindrical face of the Axle as
illustrated. (f) Axle<1> is highlighted in the
FeatureManager.

Boss-Extrudel of Axle<1z
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m  Click the Mate tool from the Assembly toolbar.
Face<l>@Axle-1 is displayed in the Mate Selection
box.

m  Using the middle mouse button, rotate the Flat
component for improve visibility of the top small
hole.

m Click the Zoom to Area tool .
m  Zoom in on the cylindrical face of the Flat
top hole.

m Click the Zoom to Area tool to
deactivate.

m  Click the cylindrical face of the Flat top
small hole as illustrated. The selected face
is displayed in the Mate Selection box. The
Mate Pop-up toolbar is displayed.

Coincident is selected by default. The results
of the mate is displayed in the Graphics

SolidWorks

o R )

=

Mate Selections ]

@ Face<1>@Axle-1
5

v X 9

=

b3

Mate Selections

window.

m  Click the Add/Finish Mate [+ ] tool from
the Mate Pop-up toolbar.

m Click OK from the Mate
PropertyManager.

Deactivate the Origins.

m Click View, un-check Origins.

Inserting Mates
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3 Save the model.
m  Click Isometric view.

m Click Save .
4 Move the Flat component.
m Click and drag the Flat component along

the Axle as illustrated.

Extrudel of Flat<1:>

5 Insert a Distance Mate.
Insert a Distance mate between the flat face of the
Axle and the flat face of the Flat component.

m Click the front flat face of the Axle.

m  Click the Mate tool from the Assembly
toolbar. Face<1>@Axle-1 is displayed in the Mate

Selection box. N Mates

Mate Selections ]

@ Face<1>@Axle-1
5

m  Click the front flat face of the
Flat component as illustrated.
Face<2>@Flat-1 is displayed in
the Mate Selection box. The
Mate Pop-up toolbar is
displayed.

LANEEEINEIIG
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Tip:

m  Click Distance from the Mate
Pop-up box.
m Enter .47[11.94] for Distance.

m  Click the Add/Finish Mate
tool from the Mate Pop-up toolbar.
The results of the Mate is
displayed in the Graphics window.

m Click OK from the Mate
PropertyManager.

To center the Flat component on the

Axle, Subtract the thickness of the Flat

component from the length of the Axle

and divide by 2. Equation: (1.00in -

.06in)/2 = .47in.

Move the Flat component.

m Click and drag the Flat component. The Flat
rotates about the Axle.

m Position the Flat below the Axle as
illustrated.

Save the model.

m  Click Isometric view.

m Click the Rebuild n tool from the Menu
bar toolbar.

m  Click Save .
m Expand the Mates folder to view the created
mates.

Using SolidWorks Toolbox
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In a make-buy decision process, a decision is
made on which parts to manufacture and which
parts to purchase.

In assembly modeling, a decision is made on
which parts to design and which parts to obtain
from libraries and the World Wide Web.
SolidWorks contains a variety of designed parts
in the Design Library.

SolidWorks

ESEEN

B

KIEIEE »
W -

@ Counter Weight (Default<Display State-1=)
- @l Sensars
[+ {EI Annokations
\<§\ Front Plane
\<§\ Top Plane
3 \<§\ Right Plane
I.. Crigin
[+ % (F) Axle <1 (Default< <Defaulk=_Display
# % (-1 Flat <1 (Default < <Default>_Display
= @@ Mates
© Concentricl {Axle<l =, Flat<1:=)
|| Distancel {Axle<1 = Flat<1>)

Using SolidWorks Toolbox
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The SolidWorks Toolbox is a library of
features based design automation tools for

SolidWorks. The Toolbox uses the window’s ‘J—L 2 ) @%v% T Conte P o
. . . E= prions
drag and drop functionality with SmartMates. Ff 2 D
. . . o Explode: |
Fasteners are displayed with full thread detail. e e Add-Ins. ——

1 Insert a Washer from the SolidWorks :
Toolbox. Adld:Ins
m  Click the Options drop-down arrow. e _ fstartup |
m Click Add-Ins from the Consolidated B e — 5

Menu bar toolbar. DgcwcuitWorksks O
N Featureiorl

m  Check the SolidWorks Toolbox box. Egphotwiew e E
m Check the SolidWorks Toolbox ClPscantosd O
[, Salidwiarks Design Checker F
Browser box. D% Solidwarks Motion O
. . [ solidiworks Routing O
m Click OK from the Add-Ins dialog box. = e 0
Salidwarks Toolbox ||
F solidwarks Toalbox Erowser O
] salidwarks Utilities O
[0 solidwarks Workaroup PDM 2011 L
BT Talnakyst i}

= SolidWorks Add-ins
[0 Autctrace O
[0 Solidwarks 20 Emulator O
[0 Solidwarks Flaw Simulation 2011 O
[0 solidwarks MTS ||
[ Solidwarks %PS Driver O

[ OF ] [ Cancel ] él

m  Click the Zoom to Area tool.
m  Zoom in on the upper front arc edge of
the Flat component as illustrated.

m  Click the Zoom to Area tool to
deactivate.

Extrudel of Flat=1=
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2 Display the Splid\{Vorks Design Library. e e
Note: Ifrequired, click View, Task Pane from the $doR
Menu bar menu. |
@, = ? Toolbox A
e =- B2 Ansi Inch
m  Click the Design Library tab from the Kl i 4 Bearings
T k P = Ul Boles and Screws
as ane. '@ |l Jig Bushings
m Expand the Toolbox folder. e = Keys
m Expand the Ansi Inch folder. Note: You = e
would expand Ansi Metric if you were using [ Pins N
the MMGS unit system, e
m Expand the Washers folder. S structural Member:
m Click the Plain Washers Type A folder. e @
Various types of Machine washers are < e
3 .4l Retaining Rings
dlSplayed' Structural Members
shers
i ype Al
440 Washers (Type B}
2 Spring Lock Washers
12 Toothed Lock Washers
[+ B2 ansi Metric
£ BSI

0 0

Preferred - Narrow  Preferred - Wide Flat
Flat \Washer Type A ‘Washer Type &

Q !

Selected - Marrow  Selected - ‘Wide Flat
Flat Washer Type A ‘Washer Tvpe A

m Drag and drop the Preferred-Narrow Flat
Washer Type A into the Graphics window on
the upper arc edge of the Flat component as
illustrated. The Preferred - Narrow Flat Washer
Type A PropertyManager is displayed.

Note: The washer in your picture will be displayed larger.
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m  Select 10 for size. View the
PropertyManager. Accept the
default settings.
s Click oK [«]

m Click Cancel from the Insert
Components PropertyManager.
Save the model.

m  Click Isometric | @ | view.

s Click Save [id]

View the Flat Washer Type A Narrow part, FW
0.19 in the FeatureManager.

View the Mates.
m
Coincident mate was inserted.

Assembling the Trebuchet

b3

Message

Click.in the graphics area ko add additional
copies of the component. Mates are
automatically added if a valid mate reference
combination exists, Press Esc or close the
PropertyManager when done,

Expand the Mates folder from the FeatureManager. A Concentric and a

B SolidWorks jj e Edt Vew Incert Tods Tookox indow Heb ;9[[] ~F- 0.2 - - B %

& IE Annotations
@ Front Plane
% Top Plane
\<§\ Right Plane
= I.. Origin
(! % (F) Axle<1> (Defaulk<<Default=_Display <
® B8 () Flat<1> (Default<<Defaul > Display 51
1+ ? (-] flat washer type a narrow_ai«1> (Prefe
= M Mates
© Concentricl (Axle<l = Flat<1=)
£ H Distancel {Axle<1> Flat<1=)
@ iZoncentric2 (Flat<1:=,Flat washer type
A Coincident2 (Flat <13, flat washer type

< | #| “lsometric

Il = :
2 o8 Mo om B g BN )
nsert Mate Linear St Move oot Assembly Reference New Bl of »
Components Compon... st Component Hidden Features Geometry Motion:| Matarials
- - - Components - - Study
Assembly | Layout | Sketeh | Evaluate | Office Products | a2 %
@u@”é‘ > DU B (D@ BB
(r~ )
E Counker Weight {Default<Display Stake-1=)
@ SEnsars

E e

;-.1 + 11| Model | Motion Study 1

SolidWorks Premium 2011

Uinder Defined [z]

Editing fissembly

Using SolidWorks Toolbox
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5 Insert a Pan Cross Head screw from the = —— =
SolidWorks Toolbox. $d R

m  Click the Design Library tab.

% # ﬂ Design Library ~
m Expand the Toolbox folder. @ ° 0 .
m Expand the Ansi Inch folder. = 2B Bearings

=] QJnil Bolts and Screws

"';t— [+ d,ll Jig Bushings

= I
m Expand the Bolts and Screws folder. = e =
m Click the Machine Screws folder. Various L e

types of Machine Screws are displayed. e
(=) gl Boles and Screws -

sl Countersunk Head
gl Hex Head
gl Lag Screws

el roschine Screws
i k
gl Mimiature Screws

arhine Screws (Counter

[ O B

<l Miscellaneous
- gl Round Head Bolts

Bl Self Tapping Screws
gl Set Screws (Slokked)
-l Set Screws {Socket)
-l Set Screws (Square Head

gl Socket Head Screws

m Drag and drop the Pan
Cross Head Screw into
the Graphics window on
the edge of the Washer
as illustrated. The Pan
Cross Head
PropertyManager is
displayed.
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m  Select 10-24 for size.
m  Select 1 for Length. Accept the default settings.

m  Click OK| ¥ | from the Pan Cross Head
PropertyManager.

m Click Cancel from the Insert
Components PropertyManager.

6 Save the model.

m  Click Isometric | @ | view.

m Click Save . View the Pan Cross Head
part, CR-PHMS from the FeatureManager.

Using SolidWorks Toolbox

Assembling the Trebuchet

=

Favorites

e =¥

(&) List by Part Mumber
() List by Description

Drescription:

»

Properties

Size:

#1024 —p|
Length:

i —>

Drive Type: Cross
Thread Length:

i ]

Diameter: 0.19

Configuration Mame:

[ CR-PHMS 0.13-24x1x1-H |

Comment:

Thread Display:

Dptions ~

Simplified w

Eéancel '

7[R0

*

Click in the graphics area ko add additional
copies of the component. Mates are
automatically added if a valid mate reference
combination exists, Press Esc or close the
PropertyManager when done,
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7 View the Mates.

SolidWorks

m Expand the Mates folder from the FeatureManger. A Concentric and a

Coincident mate was inserted.

-3 0.2 - 0%

msn"dWOIkS . File Edit Vview Insert Tools Toolbox Window Help QlD
e £k @ B W

Insert Linear Move Show

Mate Smart
Components Compon... o Component Hidden

- i - Components - =

A
Assembly Reference
Eedu Motion | Materials

e

New Bill of b2

Study

Assembly | Layout | Sketch | Evaluate | Office Products |

(T~
@ Counter Weight (Default<Display State-
: @I Sensors
53] EI Annotations
\<§ Front Plane
\<§\ Top Plane
#5r Right Plane
;.. 2rigin
[+ % () Axle<1= (Default < <Default>_Dis
I+l % (-1 Flat = 1= (Default < <Default=_Dis
] ? (-3 flat washer type a narrow_ai=1> _:J
| ? {-) pan cross head_ai<1 > {CR-PHMS
= mm Mates
@ Concentricl (Axle<l = Flab<1>)
| Distancel (Bxle sl Flat 1)
© Concentric2 (Flak <1 >, flat washe
A Coincident2 (Flat <1, flat washer
@ Concentric3 (flat washer type ar
,( Coincident3 (Flat washer type an )

il | 2| *lsomelric

KEAE » AW E-T-6v-@A-B-

bl&[E

a

B

'u]<_]>]_)|] ‘Model_ ] Motion Study 1
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Inserting the Weight-Hook Assembly

Note: If Weight-Hook is an active document, double-click

110

1 Insert the Weight-Hook assembly.

o X 4=

i Message ¥

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

m  Click Browse from the Insert Component

PropertyManager.

Select the SolidWorks-Trebuchet folder.

Select Assembly for Files of type.

Double-click Weight Hook.

Part/Assembly to Insert ~
Open documents:

I% Eiall weight.
@ ‘Weight-Hook.

Browse. ..

| Thumbnail Preview ¥ |

Click a position above the Counter Weight

assembly in the Graphics window.

Options ]

Weight-Hook in the Open documents box to open the

Start command when creating
news assembly

Graphics preview
[ Make Wirtual

assembly.

Inserting the Weight-Hook Assembly
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The Weight Hook sub-assembly is displayed in the Counter Weight

FeatureManager.
Wnl_idWorks I File Edit Wiew Insert Tools Toobox Window Help 59{[] -&-0.2 - -0 %
e bt % o
Insert M?ie Li;e;r Sr;ﬂ;rt Move S%N Assembly Reference N Bill of »
. Components Compon... i Component Hidden Features Geometry Motion | Materigls
B - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | _ A %
9HEe > LA E- F-or- @R-H-
i ]

@ Counter Weight {Default<Display State-
2 @ Sensors
(] {E Annotations
£ Fronk Plane
%% Top Plans
2 & Right Flane
- L, orign
(=8 % (F) e <1 = (Defaulk < <Defaulk>_Dis
B % (-3 Flat «1> {Default< <Default = _Dis
? (-3 Flat washer bype a narrow_ai<l= :
(] ? (-1 pan cross head_ai<1 = (CR-PHMS
B @ (-3 Weight-Hook<1 > {Default<Displa:
=l W@ Mates
i @ Concentricl {Axle«1=,Flat<l =)
i H Distancel (Axle<l = Flat<1=)
i © Concentric (Flat=1 > flat washel
,( Caoincident2 {Flat <1 =,Flat washer
i @ Concentrics {flat washer bype ar
i ,( Coincident3 (flat washer tvpe a n

*Isometric

Solidworks Premium 2011 Under Defined  Editing Assernbly 7] &)

Inserting Mates

1 Create a Concentric Mate.
Create a Concentric mate between the
cylindrical face of the Pan Cross Head
shaft and the Eye Hook cylindrical
face.

m  Click the cylindrical face of the
Pan Cross Head shaft as illustrated.
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112

m  Click the Mate tool from the Assembly toolbar.  [NIIFE
Face<l>@Pan Cross Head is displayed in the Mate [« % =
Selection box.

Mate Selections -]

@ Face<1=@Pan Cross Head ¢
7

m  Click the Zoom to Area |
m  Zoom in on the Eye Hook cylindrical face.

m Click the Zoom to Area | “ | tool to deactivate.
m Click the inside cylindrical face of the Eye
Hook as illustrated.

Face<2>@Weight-Hook is displayed in the
Mate Selection box. The Mate Pop-up
toolbar is displayed. Concentric is selected
by default. The results of the mate is
displayed in the Graphics window.

m  Click the Add/Finish Mate [ ] tool
from the Mate Pop-up toolbar.

Create a Coincident Mate.

Create a Coincident mate between the front

face of the Flat part and the back face of the

Eye Hook. Currently the Weight-Hook

rotates about the Axles.

LB HILIE Blv)
s
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Face<3>@Flat-1 is displayed in the Mate
Selection box.

Coincident is selected by default. The
results of the mate is displayed in the
Graphics window.

3 Save the model.

Assembling the Trebuchet

Rotate the assembly to view the inside
flat face of the Flat component as
illustrated.

Click the inside front face of the Flat part
as illustrated.

Rotate the assembly to view the front
face of the Eye Hook as illustrated
Click the front face of the Eye Hook.
Face<4>@Weight-Hook is displayed
in the Mate Selection box. The Mate
Pop-up toolbar is displayed.

Boss-Extrude? of Eve Hook<1 =

Click the Add/Finish Mate [v/] tool
from the Mate Pop-up toolbar.

Click OK from the Mate
PropertyManager.

B LaHDEBV]

Click Isometric view.

Click Save . View the Pan Cross
Head part, CR-PHMS in the
FeatureManager.
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4 View the Mates.

SolidWorks

m Expand the Mates folder
from the FeatureManger.
View the inserted mates

= @@ Mates

© ConcentricZ (Flab<1=,Flat Washer Type A& Narrow_AI<1=)

© Concentricd (Pan Cross Head_Al<1 =, Weight-Hook<1 =)

@ Concentricl (Axle <= Flat<lz)
|| Distancel (Axle<1 = Flat<1>)

A Coincident2 (Flak <1, Flat Washer Type & Narrow_AT<1=)
© Concentric3 (Flat<1>,Pan Cross Head_Al<1=)

A Coincident3 (Flat Washer Type & Marrow_AI<1>,Pan Cross Head_Al<1=)

A Coincident4 (Flat <1 =, Weight-Hook<1 =)

5 Insert a Parallel Mate.
Insert a Parallel mate to control the
Weight movement with the Flat
component. Insert a Parallel mate

between the vertical face of the Flat and

the vertical face of the Weight-Hook.

m Click the Zoom to Area tool.

m Zoom in on the vertical face of the

Counter Weight as illustrated.

m  Click the Zoom to Area tool to

deactivate.

m Click the vertical face of the Weight-

Hook as illustrated.

m  Click the Mate tool from the Assembly
toolbar. Face<1>@Weight-Hook-1 is
displayed in the Mate Selection box.

Boss-Extrude? of Eve Hook<1 =

o XK D

% Mates (9 Analysis

Mate Selections A

\Face=<1 >@Weight-}-?o§<:1,l’Eye Hook—lf
& |
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m  Click the vertical face of the Flat
as illustrated. Face<2>@Flat-1 is
displayed in the Mate Selection
box.

m Click Parallel in the Mate Pop-up
menu.

m  Click the Add/Finish Mate
tool from the Mate Pop-up
toolbar.

m Click OK from the Mate
PropertyManager.

6 View the Mates.

m  Expand the Mates folder = mates
from the FeatureManger. - © Concentricl (Axle<1z,Flat<1=)
X . }—| Distancel (Axle<1 = Flat<1=)
VIGW the lnserted Parallel - © ConcentricZ (Flat<1 = Flat Washer Type A& Narrow_AI<1=)
mate = A CoincidentZ (Flat <1 = Flat Washer Type A Marrow_AI<1=)
Sa e the model . @ Concentric3 (Flab<1>,Pan Cross Head_Al<1=)
7 \' . A Coincident3 (Flat Washer Type & Marrow_AI<1>,Pan Cross Head_Al<l1=)
. . . 3 @ Concentric (Pan Cross Head_AI<1 =, Weight-Hook<12)
m Click Isometric VIEW. & Coincident# (Flat <1 >, weight-Hook<1>)
. - Parallell (Flat <1, Weight-Hook<13)
m Click Save .
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Inserting the Second Washer

1 Insert the second Washer.
View the mating edge.

m Click the Zoom to Area |
m Zoom in on the Eye Hook circular edge as
illustrated.

m Click the Zoom to Area

2| tool to deactivate.

2 Display the SolidWorks Design Library.

&« Design Library B=!
m  Click the Design Library | & | tab. R NS AE)
m Expand the Toolbox folder. 7 & B Toobor -
m Expand the Ansi Inch folder. I = B s nch
m Expand the Washers folder. = ;? e
m  Click the Plain Washers Type A folder. El i (10 Jg Bushings
Various types of Machine Screws are E Lf j . 3
displayed. [ @) ORings
m Drag and drop the Preferred-Narrow Flat g ;,; A
Washer Type A into the Graphics window ) (59 Retaining Rings
on the circular edge of the Eye Hook part 7 § et
as illustrated. The Preferred - Narrow Flat T

Washer Type A PropertyManager is
displayed.

[ u Structural Members
L

Spring Lock Washers
2 Toothed Lock Washers
= -E3 Ansi Metric
= BSl
= Il CIsC

0 Q

Preferred - Narrow  Preferred - Wide Flat
Flat \Washer Type & Washer Type A

0 @

Selected - Marrow  Selected - Wide Flat
Flat Washer Type A ‘Washer Type A
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m Select 10 for Size. Accept the default settings.

m Click OK from the Preferred - Narrow Flat
Washer Type A PropertyManager.

m Click Cancel from the Insert Components
PropertyManager.

3 Fit the model to the Graphics window.
m  Click the f key.
4 Save the model.

m  Click Save . View the second Flat Washer Type A
component, FW 0.19 in the FeatureManager.

Inserting the Second Washer

b3

Favorites

@)

(%) List by Part Mumber

(O List by Description

Drescripkion:

Properties ~
Size:

|#10 —>
Inside Diameter: 0.219
CQutside Diameter: 0.5
Thickness: 0.049

Configuration Mame;

| Preferred Marrow Py 0,19 |

Comment:

Options ~

|:| Auto size ko mated geometry
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Inserting a Hex Nut
1 Insert a Hex Nut.

m  Click the Zoom to Area |
m  Zoom in on the circular edge of the second
washer as illustrated.

m Click the Zoom to Area| . | tool to deactivate.

2 Display the SolidWorks Design Library.

Design Library E=
m  Click the Design Library | & | tab. I
m  Expand the Toolbox folder. o B ansitoch A
m Expand the Ansi Inch folder. } g;? s
m Expand the Nuts folder. 0 Tig Bushings
m  Click the Machine Screw folder. e
m Drag and drop the Machine Screw Nut Hex (D) acm

He:x Flat
Hesx Muts
Hex Slotted

into the Graphics window on the circular
edge of the second washer as illustrated.

Squarwsuts
H Tee

=] L;,I' C-Rings

=2 Pins

(] @:ﬁ Power Transmission
[ (54) Retaining Rings

& @ Structural Members
(= '._C:),.' Washers

Machine Screw Mut  Machine Screw Mut
Hex Square
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m View the results.

The Machine Screw Nut Hex
PropertyManager is displayed.

#10-24 |
m  Select 10-24 for size. Accept the default
settings.
m  Click OK| ¢ |from the Machine Screw Nut
Hex PropertyManager.

m  Click Cancel from the Insert
Components PropertyManager.

3 Save the model.
m  Click Isometric view.

m Click Save .
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SolidWorks

@SnlidWorks ' File Edit View Insert Tools Toolbox Window Help 59[[] - L_‘%'v ' 0 . AN R ¢

@ Couriter Weight (Default<Display Stal #
: @ Sensars
[+ |I| Annokations
\<§\ Front Plane
- \<§\ Top Plane
\<§\ Right Plane
2 I.. Qrigin
(+-%8 () Axle<1 > (Default < <Default>_

= ? (-3 flat washer bype a narrow_ai<;

& ? (-3 pan cross head_ai<1 > {CR-PH

[# @ (-} Weight-Hook <1 = {Default<Dis|

= ? (-3 flat washer bype a narrow_ai<:

= ? (=) machine screw nut hex_ai<1=
=l Mates

© Concentricl (Axle<1=,Flat<1."

|| Distancet (axle<i=,Flat=1z)

© ConcentricZ (Flab<1 = flat was

A CoincidentZ (Flat<1 = flat was

© Concentric3 (flak washer type

A Coincident3 {flat washer bype s

< f | *

[+ -1 Flak =1 (Defaulk<<Default= [~ 3
(-1 Flak =1 {Default< <Default>_[
4

*lsometric

e B > @ |
Insert Mate Linear s Move P Assembly Reference i Eill of »
Components Compon... Bt Component Hidden Features Geomefry Motion| Materials
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | g %
eElBlel > AASNE-F-o- @8- H-
(T~ ) -
i

Wl E 1] Model | Motion Study1 ]
SolidWorks Premium 2011

Under Defined

|

Editing Assembly

4 Close all models.
Click Window, Close All from the Menu bar

toolbar.

Window | Help QlD - L‘? - Q -
Viewpork

% e Window
| Cascads

E Tile Horizontally

03 | Tile Wertically

| Arrange Icons

| Close 4l €—
| Ball Weight, SLDPRT
| Weight-Hook, SLDASM
| v | Counter Weight. SLDASM

Browse Open Documents,.,  Ctrl-Tab
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Creating the Trebuchet Assembly
1 Create the Trebuchet assembly.

Click New from the Menu bar toolbar.
Double-click Assembly from the default
Templates tab. The Begin Assembly
PropertyManager is displayed.

2 Insert the Catapult Base assembly.

Click Browse.
Select the SolidWorks-Trebuchet folder.
Select Assembly for Files of type.

Assembling the Trebuchet

Mew SolidWorks Document

[ Templates | Tutarial

Part

=

Drawing

Double-click Catapult Base Assembly. The Catapult Base assembly is
displayed in the Graphics window. The Assembly FeatureManager is

displayed.

3 Fix the component to the

Origin.
s Click OK[+] from the
Begin Assembly

4 Deactivate the Origins.

PropertyManager. The
component is displayed
in the FeatureManager as
fixed (f).

Click Isometric

view.

Click View, un-check
Origins from the Menu
bar menu. Note: If
required, deactivate the
default reference planes.

5 Save the assembly.

Click Save .

Click Save All.

Enter Trebuchet for File name in the SolidWorks-
Trebuchet folder. The Save as type is Assembly
(*asm,*.sldasm).

Click Save. The Trebuchet FeatureManager is
displayed.

Creating the Trebuchet Assembly

@ Trebuchet (Default<Display State
@l Sensors
[+ |£| Annotations
%> Front Plane
% Top Plane
%> Right Plane
I.. Crigin
= @ {F) Catapult Base Assembly <1

@@ IMates
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6

10

Set Overall Drafting Standard.

m Click Options , Document
Properties tab from the Menu bar
toolbar. The Document Properties -
Drafting Standard dialog box is
displayed.

m  Select ANSI from the drop-down menu
for Overall drafting standard.

Set unit system and length.

m  Click Units.

m  Click IPS (inch, pound, second) for
Unit system.

m  Select .123 for Length unit decimal
place.

m  Select None for Angle decimal place.

m Select millimeters for Dual Dimension
Length.

Set dual unit display.

m Click Dimensions from the
Document Properties dialog box.

m  Check the Dual dimensions display
box.

Set System options.

m Click OK from the Document
Properties-Dimensions dialog box.

Insert the Catapult Arm assembly.

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

Click Browse.

Select Assembly for Files of type.
Double-click Catapult Arm Assembly.

SolidWorks
Unik syskem
IMKS (meter, kilogram, second)
() CGS (centimeter, gram, second)
) MMGS (millmeter, gram, second)
(®1P5 {inch, pound, second)
C} Cuskom
Type | Unit | Decimals
Basic Units
Length 123
Dual Dimension Length millimeters ﬂ 1z
angle I ¥ A [rone
Mass /Section Propertie meters
Length microinches 1z
mils :
Mass inches
feet b,
Per Unit Yolurme

Syskem Options | Document Properties

Drafting Standard
+- Annotations
ol

Wit
+- Tables

Detailing

Crverall drafting standard
AMSI-MODIFIED

Sharps Text

Century Gothic)

Select the SolidWorks-Trebuchet folder.

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Cual dimensions
ual dimensions display [ Show units For dual display
(& Top () Bottom C)Right O Left

Creating the Trebuchet Assembly
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m Click a position above the Catapult Base in the Graphics window. The
Catapult Arm assembly is displayed in the FeatureManager.

B solidWorks jf Fle Edt Vew Imsert Tooks Window Heb QL[‘] PR B = T R B

Il B =] o
2 & B @ P g @ % o
Insert e Linear iy Move i Assembly Reference s Bllof | Excloded »
Components Compaon... Companent Features Geometry = s E

Motion | Materials

Fasteners Hidden View
- Components - b4 Study

Assembly | Layout | Sketch | Evaluate | Office Products |
T o0 BB P @R E-
(T~ )

@ Trebuchet (Default<Display State
[-LE] Sensars
[ \E Annatations
\<§\ Front Plane
\<§\ Top Plane
\<§ Right Plane
I_. Qrigin
i @ (F) Catapult Base Assembly <1
e} @ (-} Catapult arm Assembly <13

M mates

-8

*

EEED&E

v

A

£ | *| *lsometric

SolidWwiorks Premium 2011 Fully Defined  Editing Assembly @

11 Rotate the Catapult Arm.

m  Click the Rotate Component
tool from the Consolidated Assembly
toolbar.

m Click and rotate the Catapult Arm as
illustrated.

m Click OK from the Rotate
Component PropertyManager to
deactivate the tool.
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12 Create a Concentric Mate.
Create a Concentric mate
between the cylindrical face of
the 4in[101.6mm] Axle shaft
and the top inside circular face

of the Triangle.

m  Click the Zoom to Area | L
tool.

m  Zoom in on the cylindrical
face of the Axle as
illustrated.

m  Click the Zoom to Area | “L
tool to deactivate.

m  Click the cylindrical face of the 4in[101.6mm] Axle shaft as illustrated.

m  Click the Mate tool from the Assembly toolbar. Face<l>@Catapult Arm
is displayed in the Mate Selection box.

m  Click the Zoom to Area |-

m  Zoom in on the top circular face of the
front side of the Triangle.

m  Click the Zoom to Area |
deactivate.

m Click the top inside cylindrical face of the
Triangle. Face<2>@Catapult Base is
displayed in the Mate Selection box. The
Mate Pop-up toolbar is displayed.
Concentric mate is selected by default.

m  Click the Add/Finish Mate [ ] tool from
the Mate Pop-up toolbar.

m Click OK from the Mate
PropertyManager.
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13 Fit the model to the Graphics window.
m Press the f key.
14 Align the Catapult Base and the Catapult Arm.
m  Click and drag the Catapult Arm into the Catapult Base as illustrated.
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15 Create a Distance Mate.
Create a Distance mate between the flat face of the
4in[101.6mm] Axle shaft and the flat face of the Triangle.

m  Click the flat front circular face of the 4in[101.6mm]
Axle shaft.

m  Click the Mate tool from the Assembly toolbar.
Face<1>@Catapult Arm is displayed in the Mate
Selection box.
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Click the flat face of the
Triangle as illustrated.
Face<2>(@Catapult Base is
displayed in the Mate Selection
box.

Click Distance mate in the Mate
Pop-up toolbar.

Enter .400[10.2].

Click the Add/Finish Mate
tool from the Mate Pop-up
toolbar.

Click OK from the Mate
PropertyManager.
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16 Fit the model to the Graphics window.

m Press the f key.
17 Save the model.

m  Click Isometric view.

mbling the Trebuchet

m Click Save .
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19 Insert the Counter Weight assembly.

Click the Insert Components tool from the Assembly toolbar. The Insert
Component PropertyManager is displayed.

Click Browse.

Select the SolidWorks-Trebuchet folder.

Select Assembly for Files of type.

Double-click Counter Weight.

Click a position to the left of the Trebuchet. The Counter Weight assembly is
displayed in the Trebuchet FeatureManager.

@SnlidWorks . File Edit View Insert Tools Window Help Q{D R = B 2= 00X

& £y 44 = B % 58 3
Insert Mate Linear et Move i Assembly Reference s Bilof | Exploded »
Components Compon... Eoitaa Component Hidden Features Geometry Motion | Materials View
- - - Components = = Study
Assembly | Layout | Skeich | Evaluate | Office Products | - A %
R > AW B Do @ R E-
(T~ . =
@ Trebuchet (Default<Display State-1:=) @
@ Sensors ﬁ
e} \IE Annotations E"
% Front Flane

& Top Plane
Q Right Plane
- I_. rigin
[ @ (f) Catapult Base Assembly <1 (De
et @ (-} Catapult Arm Assembly <1 = (Del
= @ (-) Counter Weight <1 {Default <Dy
= @@ Mates
@ Concentricl {Catapult Base Ass|
|¢—'| Distancel {Catapult Arm Assem|

EEE

PP

SolidWorks Premium 2011 Under Defined  Editing Assembly 7]

20 Create a Concentric Mate.
Create a Concentric mate between the Axle and the 7 Hole Angle bar of the
Catapult Arm.
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m Click the Zoom to Area tool from the Heads-
up View toolbar.

m  Zoom in on the Axle in the Counter Weight
assembly, as illustrated.

m Click the Zoom to Area tool to deactivate.
m  Click the cylindrical face of the Axle as illustrated.

m  Click the Mate | S | tool from the Assembly toolbar.
Face<1>@Counter Weight is displayed in the Mate
Selection box.

m  Click the Zoom to Area

tool.

m  Zoom in on the inside
circle face of the 7 Hole
Angle bar of the Catapult
Arm.

m Click the Zoom to Area

tool to deactivate.

m  Click the inside
cylindrical face as
illustrated.

Face<2>@Catapult Arm is

displayed in the Mate

Selection box. Concentric is

selected by default.

m  Click the Add/Finish

Mate tool from the
Mate Pop-up toolbar.

N1l @eHLE Qv
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21 Align the Counter Weight assembly.
m Click and Drag the Counter Weight assembly
into the 7 Hole Angle of the Catapult Arm as
illustrated.

22 Create a Distance Mate.
Create a Distance mate between the flat
face of the Axle in the Counter Weight
assembly and the flat face of the 7 Hole
Angle of the Catapult Arm.

m  Click the flat front circular face of
the Axle as illustrated.
Face<3>@Counter Weight is
displayed in the Mate Selection
box.
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Click the flat front face
of the 7 Hole Angle as
illustrated.
Face<4>@Catapult Arm
is displayed in the Mate
Selection box.

Click Distance mate
from the Mate Pop-up
toolbar.

Enter .200[5.08].

Click the Add/Finish

Mate tool from the
Mate Pop-up toolbar.

Click OK from the
Mate PropertyManager.

23 Fit the model to the
Graphics window.

Press the f key.

24 Save the model.

Rebuild the model.

Click Isometric [ @ | view.

Click Save [Id]

Click Save All.

Creating the Trebuchet Assembly
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In this lesson you renamed a
component, and created the
following assemblies:

Weight-Hook.
Trebuchet.
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You inserted the following SolidWorks
Toolbox components:

m Preferred-Narrow Flat Washer Type A.

m Pan Cross Head Screw.
m  Machine Screw Nut Hex.

You created and applied the following
Standard mates:

Parallel.
Tangent.
Concentric.
Coincident.
Distance.

In Lesson 4 you will experience the power and
capabilities of SolidWorks SimulationXpress.

Creating the Trebuchet Assembly
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Lesson 4
Analyzing the Trebuchet

When you complete this lesson, you will have experienced the power and
capabilities of SolidWorks SimulationXpress & SolidWorks Motion, you will be
able to:

Understand the benefits of analysis.

Appreciate the ease-of-use of SimulationXpress™ to perform analysis.
How SimulationXpress is integrated with SolidWorks.

The steps for performing up front analysis on your designs.

The ability to document your analysis findings automatically.
Recognize the performance aspects and time savings before physical
prototyping.

Optimize cost savings by reducing unnecessary material.

The method to update your assembly based on the analysis results.

m  The benefits of using SolidWorks Motion™ to perform motion simulations on
your assembly.
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Stress Analysis of the 7 Hole Flatbar

Part

In this section, you will use
SimulationXpress to quickly analyze the 7
Hole Flatbar part which is used in the
Trebuchet assembly. Performing analysis
is quick and easy to do. There are only six
steps required:

1. Set the default units and specify a

folder to save the analysis results.

Apply Fixtures.

Apply Loads.

Apply Material.

Run the analysis.

Optimize the part, (Optional).

View the results.

You will perform a first-pass analysis on the 7 Hole Flatbar part and assess its
Factor of Safety and view the applied stresses. You will them modify the 7 Hole
Flatbar and re-run the analysis.

Nk LD

Design Analysis

After building your design in SolidWorks; 7 Hole Flatbar you may need to answer
questions like:

m  Will the part break under a specified load?

m  How will the part deform under a specified load?

m Can I 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. Even when
manufacturing costs are not important considerations, design analysis provides
significant product quality benefits, enabling engineers to detect design problems
far sooner than the time it takes to build a prototype. Design analysis also
facilitates studies of many design options and aids in developing optimized
designs.

Stress Analysis

136

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

Stress Analysis of the 7 Hole Flatbar Part
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different stress levels. SimulationXpress uses linear static analysis, based on the
Finite Element Method (FEM), to calculate stresses. 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.

SolidWorks SimulationXpress Wizard User
Interface

SolidWorks SimulationXpress guides you through
six steps to define material properties, restraints,
loads; to analyze the part; optimize the part; and to
view your results. The SolidWorks
SimulationXpress interface consists of the
following components:

Welcome tab: Allows you to set the default units
and to specify a folder for saving the analysis
results.

Fixtures tab: Apply fixtures to faces of the part.

Loads tab: Apply forces and pressures to faces of
the part.

Material tab: Applies material properties to the
part. The material can be assigned from the
material library or you can input the material
properties.

Run tab: You can select to analyze with the default
settings or change the settings.

ES

o Lo [l O |G [

<« SolidWorks SimulationXpress 59

#

Welcome to SolidWorks
SimulationXpress.

Simulationxpress helps you
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 fixtures to your part,
specify its material, analyze the
part, and view the results. All of
this information is included in the
Simulation study.

Mote: Mast analysis problems
require a comprehensive analysis
praduct for more accurate and
complete realworld simulations
hefare final sign-off on a design.

Click here for your free onling training
on Solichorks Simulation
fundamertals.

@ Options
B nent

Optimize tab: Optimize a model dimension based on a specified criterion.

Results tab: View analysis results in the following ways:

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.

SolidWorks SimulationXpress Wizard User Interface
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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 a report.

Generate eDrawings files for the analysis results.

Start Over button: Click this button to delete existing analysis data and results and
start a new analysis session.

Update button: Runs SolidWorks SimulationXpress analysis if the fixtures and
loads are resolved. Otherwise, it gives a message and you need to resolve the
invalid fixtures or loads. The Update button appears if you change geometry after
applying loads or fixtures. It also appears if you change material properties,
fixtures, loads, or geometry after completing the analysis.

Analyze the 7 Hole Flatbar Part

You will perform stress analysis on
the 7 Hole Flatbar part in this

section. The 7 Hole Flatbar is used
to support the Trebuchet assembly.

Opening the 7 Hole Flatbar Part
1 Open the 7 Hole Flatbar part.

138

Click Window, Close All from
the Menu bar menu.

Click Open [ %] from the
Menu bar toolbar.

Select the SolidWorks-
Trebuchet\SimulationXpress
folder.

Select Part for Files of type.
Double-click 7 Hole Flatbar.
The 7 Hole Flatbar part is
displayed in the Graphics
window.

Analyze the 7 Hole Flatbar Part
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2 Change the view orientation.
m If the part is not displayed in
an Isometric view, click the

Isometric view.

3 Review the Axle material.

m  Right-click AISI 304 from the 7 Hole Flatbar
FeatureManager.

m Click Edit Material. The physical material
properties are displayed in the Materials
dialog box. The AISI 304 material properties
are used in SolidWorks SimulationXpress.

Opening the 7 Hole Flatbar Part

Analyzing the Trebuchet
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3|

olidworks Materials

i) steel

3= 1023 Carbon Steel Sheet (55)

3= 201 annealed Stainless Stesl (55)

SE AZE6 Iron Base Superalloy

$= AIS1 1010 Steel, hot rolled bar

§E AISI 1015 Steel, Cold Drawn (55)

§= arst 1020

$= AISI 1020 Steel, Cold Rolled

$= AISI 1035 Steel (55)

3= aIsI 1045 Steel, cold drawn

=

35 AISI 316 Annealed Stainless Steel Bar (55
§E ALSI 316 Stainless Steel Sheet (35)
§E AISI 321 Annealed Stainless Steel (S5)
gE AISI 347 Annealed Stainless Steel (55)
§E ALSI 4130 Steel, annealed at 865C
;E AISI 4130 Steel, normalized at 870C
3= ars1 4340 Stesl, annealed

§E AIST 4340 Skesl, normalized

§= AIST Type 316L stairless steel

$= AISI Type A2 Tool Steel

§E Alloy Steel

3= alloy steel (55)

§= ASTM A36 Steel

3= Cast Alloy Steel

$= cast Carbon Steel

§E Cast Carbon Skeel (SN)
£ . :

|£

|~
“

Material properties

SolidWorks

X

IMaterials in the default library can not be edited. ‘You must first copy the material ko
a cuskom library to edit it

| 51 - Hfm~Z {Pa) ol
T 1
| |
[as1 30 |
|
[ |
L |
Property |Valua Lnits ‘
Elastic Modulus: 18e+011 P2
Poizzons Ratin 0.29 i,
Shear Modulls 75e+010  RAn2
Density B000 kaim™3
Tenzile Strencth STFO017000 PAn“2

Compressive Strendgth in X Pim~2
“ield Strencth 206807000 Pin"2
Thermal Expansion Coetficient 1.8e-005 K
Thermal Concuctivity 16 WITm- )
Specific Hest 500 Jikerb)
Material Damping Ratio Py

m View your options.

m Click Close from the Material dialog box to return

to the Part FeatureManager.
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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. In 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 SimulationXpress and their units
in different systems of units:

SI English (IPS) | Metric

Loads Force N (Newton) b (pound) Kef

Pressure N/m? psi (Ib/in?) | Kgf/em?
Material Ex: Elastic N/m?2 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?2 psi (Ib /in2) Kgf/cm2

Stress

Table 1: Systems of units used in SimulationXpress
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Running SimulationXpress and Setting Analysis

Options

Tip:

142

1

Run SolidWorks SimulationXpress.
Click Tools, SimulationXpress from the Menu sign-off an a design.

Bar menu.

The SolidWorks SimulationXpress application LRI

starts with the Welcome tab selected.

You can quickly run SimulationXpress by

clicking SimulationXpress Analysis
Wizard from the Evaluate tab in the
CommandManager.

Set System units.

SolidWorks

Mote: Mast analysis prablems
require a comprehensive
analysis product far mare
accurate and complete real-
world simulations befare final

Click here for your free onling
training on Solichorks Simulation

@ Options
B nent

= @
SimulationXpress FloXpress DFMXpress Drive\WorksXpress
Analysis Wizard  Analysis  Analysis Wizard
Wizard Wizard

Click the Options button from SimulationXpress Options

the Welcome screen.

(IPS) [SL, (MMGS)].

Set the Results location to the
SolidWorks-

Syskem of units:

Set System of units to English Rectits losarion

[ 5hows annatation For mazximum and minimum in the result ploks

[Engish (1ps)

Sl

English (IS} - mplanchardimy de E]

—[-’ Ok ] [ Cancel ]

Trebuchet\SimulationXpress
folder.

Click OK.

Click Next. View the Study
FeatureManager.

< Solidworks Simulation¥press (9|

x

K

Welcome to SolidWorks
SimulationXpress.

SimulationXpress helps you
predict how a part will perfarm
under load and helps you detect
potential prablems early in the
design cycle.

ER I EEE

In Simulation¥press, you apply
loads and fixtures to your part,
specify its material, analyze the
part, and view the results. All of
this information is included in the
Simulation study.

Mate: Maost analysis problems
require 2 comprehensive analysis
product for more accurate and
complete realworld simulations
befare final sign-off on a design.

Click hers for your free anling trainin
on Solichiorks Simulation
fundementals.

a Options
=

Running SolidWorks SimulationXpress and
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Applying a Fixture

Apply fidures to keep the part
from moving when loads are

1 Apply a fixture. applied.
The Fixtures tab is activated. The Fixture section . )
R . . Warning: Faces with fidures are
collects information on where the 7 Hole Flatbar is treated as perfectly rigid. This
. . can cause unrealistic results in
fixed to the frame. You can specify multiple sets of the vicinity of the iture.
. E: les:
fixtures. Each set can have multiple faces. et
: . . Fixed Hales
Click the Add a fixture button. The Fixture G

. . Fixed vz, Attached Parts
PropertyManager is displayed. S
Mote: Mare flexible fidure types

are available in SolidWorks
Simulation Professional.

%’ﬂ fixture

@ Back E Start Over

2 Select the fixed faces.
Click the inside left face of the
first hole as illustrated. The
fixture simulates a bolt through
the hole to fix the Trebuchet base
assembly. Face<1> is displayed
in the Fixed Geometry box. Cut-
Extrudel is highlighted in the
fly-out FeatureManager.

ETEETT

Zoom in on the inside right face
of the last hole as illustrated.

Click the inside right face of the
last hole. Face <1> and Face<2>
are displayed in the Fixed
Geometry box.

Click OK from the Fixture
PropertyManager. View the
updated Study tree.

3 Add afidure

Note: To add a new fixture set, click the
Add a fixture button.

E Edit an existing fixture
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Applying a Load

144

Using the Loads tab, you can
specify the loads acting on
the part. A load can either be
a force or a pressure.

You can apply multiple loads
to a single face or to multiple
faces. The direction of a force
can be specified with respect
to planes or normal to
selected faces. The pressure is
always applied normal to
selected faces.

In this lesson, you will supply
a single force to the top face
of the part.

SolidWorks

o

YEEHECER]

<« SolidWorks SimulationXpress Q

%®
1 Fixtures v
2 Loads

3 Material v

Run

To simulate the loading on yaur
part, you apply forces, pressures,
or both Examples

Warning: These |loads are
assumed to be uniform and
constant. ihat does this mean?

a Add a force

a Add a pressure

Back @ Start Over
orce
« R B
Type Type
Type = Force "
(%) Mormal to selected Face @
O Use reference geometry
(&) Normal
() Selected direction
Pressure Yalue A E| |English iIPs) X
E] [es N ENE o
W | 1 v Epsi [Ireverse direction
[Creverse direction ©Feritzm
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Applying a Load

1

Apply a load.
Click Next. Collect information on loads acting
on the 7 Hole Flatbar part.

Select a load type.
Click Add a force. The Force PropertyManager
is displayed.

Select the face to which the force is
applied.

Click the front face of the 7 Hole Flatbar
part. Face <1> is displayed in the selection
box.

Applying a Load

Analyzing the Trebuchet

*

| |2 e O] Ge

<« SolidWorks SimulationXpress Q

4

To simulate the loading on yaur

or both Examples

Warning: These |loads are
assumed to be uniform and
constant. ihat does this mean?

a Add a force

a Add a pressure

Back

1 Fixtures v
2 Loads

3 Material v

part, you apply forces, pressures,

E Start Over

Force Yalue (bf):

EES

Type

Force
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4 Specify the direction and magnitude of the

force.
Check the Normal box.

Select English (IPS) [SI] from the pull-down
menu as illustrated.

Apply a Force.
Select Ibf [SI] from the pull-down menu as
illustrated.

Enter 11bf for the value of the force. The force
points towards the surface of the Flatbar.

Click OK [#] from the Force
PropertyManager. View the updated Study
tree.

SolidWorks

NEREI

v % =

Type

Force

mi

(&) Normal
() selected direction

Bl [nashes) o]

[Creverse direction

@ Per item

Force Yalue (bf):

S

% 7 Hole Flatbar (Default<Copy 1 ]
: @l Sensors
[+ |£| Annokations
3= ars1304
% Front Plane
% Top Plane
% Right Plane
I.. Crigin
& @ Boss-Extrudel |
@-@ Cut-Extrudel
ana
pell / 4
(W~
Ct* SimulationXpress Study {-Default-)
[ 7 Hole Flatbar (-[5w]A1SI 304
= g:fFixtures
8 Fixed-1
= g External Loads
4 Faorce-1 (:Per item: 1 IbF:)

Applying a Load
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6 Assign material to the part.
. To simulate the loading on

Cth NeXt- yaur part, you apply farces,
pressures, or both. Examples

The Material tab opens.
Warning: These [nads are

assumed to be uniform and
constant. hat does this mean?

@ Add a force
@ Add a pressure

@ Edit an existing force ar
pressure

& e
@ Back @ Start Over

SolidWorks SimulationXpress &

#

1 Fixtures v
2 Loads v
— | 3 Material

There is no material assigned to
this part.

Simulationxpress requires the
part's material to predict how it
will respond to loads.

a Choose Material

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 Premium.

@ Back @ Start Over
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Assigning Material

SolidWorks SimulationXpress &

The response of the part depends on the material it is
made of. SimulationXpress must know the elastic
properties of the material of your part. You can pick a
material from the SolidWorks material library or
define your own material properties.
SimulationXpress uses the following material
properties to perform stress analysis.

Elastic Modulus (EX). For a linear elastic material,
the elastic modulus is the stress required to cause a
unit strain in the material. In other words, stress
divided by the associated strain. The modulus of
elasticity was first introduced by Young and is often
called the Young’s Modulus.

Poisson’s Ratio (NUXY). Extension of the material 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-direction, then
Poisson’s Ratio NUXY is defined as the ratio of lateral
strain in the Y-direction divided by the longitudinal

1 Fixtures v
2 Loads v
3 Material

There is no material assigned to
this part.

Simulationxpress requires the
part's material to predict how it
will respond to loads.

@ Choose Material

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 Premium.

@ Back @ Start Over

strain in the X-direction. Poisson’s ratios are dimensionless quantities. If not

defined, the program assumes a default value of 0.

Yield Strength (SIGYLD). SimulationXpress uses this material property to
calculate the factor of safety distribution. SimulationXpress assumes that the
material starts yielding when the equivalent (von Mises) stress reaches this value.

Mass Density (DENS). The density is mass per unit volume. Density units are 1b/

in® in the English system, and kg/m? in the SI system. SimulationXpress uses the
mass density to include mass properties of the part in the report file.

Assigning Material
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Assigning Material

1 Assign Material to the part.
Click Choose Material. The Material dialog box is
displayed.

Select AISI 304.
Click Apply.

Click Close. View the updated Study tree. A green
check mark indicates that material is applied to the part.

2 Run the analysis.
Click Next. The Run tab is displayed.

lidWiarks Materisls A Properties | Favorites
Steel

3= 1023 Carbon Steel Sheet (55)
QE 201 Annealed Stainless Steel (55) a cuskom library to edit it
SE A286 Iron Base Superalloy |
3= AISI 1010 Steel, hot rolled bar

AISI 1015 Steel, Cold Drawn (55) |
AISI 1020

AISI 1020 Steel, Cold Raolled
3= AISI 1035 Steel (55)

3= AIST 1045 Stesl, cold drawn
5

g AI51 316 Annealed Stainlzss Steel Bar (55 |
AISI 316 Stainless Steel Shest (55) T
AISI 321 Annealed Stainless Steel (55)
AISI 347 Annealed Stainless Steel (55)

i Material properties

Simulationxpress requires the
part's material to predict how it
will respond to loads.

@ Chiose M 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 Premium.

@ Back @ Start Over

Materials in the default library can not be edited. You must first copy the material to

§= Cast Carbon Steel
3= Cast Carbon Steel (314
a ; :

E: | B |

3= AI51 4130 Steel, annesled at 8650 Btk _ el Lnis
= 4 Elastic Modulus in X 2755716459 psi
iE AIST 4130 Steel, normalized at 870C Poisson's Ralion in 30 09 Hids
3= Al51 4340 Steel, annealed Shear Modulus in v 1D87TE28.24 pai
3= AI514340 Steel, normalized Mass Dersity 0oaaME bina
AISI Type 316L stainless steel Tensile Strength in X 74386 596 psi
AISI Type AZ Tool Steel Compressive Strength in X psi
Alloy Steel “ield Strength 23994 &1 psi
§E alloy Steel {55) Thermal Expansion Coefficient in X 1.8e-005 FF
E ASTM A36 Steel Therrrnal Cnlj\dudlwty in X 0.000213996 Btufiin-sec-°F)
== Specific Heat 0419423 Btufle-oF)
§= Eah ] Material Damping Ratio {1

Assigning Material

a Change settings

Blr @ Sirnulation

g Back @ Start Over
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Running the Analysis

150

The Analyze tab allows you to run the analysis.
SimulationXpress prepares the model for analysis
and then calculates displacements, 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 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.

SolidWorks

¥

i EEETR

<« SolidWorks SimulationXpress Q

1 Fixtures
2 Loads
3 Material
4 Run

L84

Your model is ready to solvel
fou can salve with the default

settings or adjust them to better
suityour needs,

@ Change settings

&3 Bun Sir_{ff Iation

@ Back @ Start Over

A 3D Element:

Running the Analysis
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Running the Analysis

1 Apply the default settings.
Click Run Simulation. View the
results and the updated Study tree.

The analysis starts. When the analysis
is complete, a check mark is displayed
on the Run and Results tab. View the
animation of the part in the graphics

arca.

2 Stop the animation.
Click Stop animation.

Running the Analysis

SimulationXpress Study B‘El x|

Analyzing the Trebuchet

<« SolidWorks SimulationXpress Q

w

g 1 Fistures v
2 Loads o

i, 3 Material v

E_g‘ 4 Run

-li Your model is ready to solvel

5

fou can salve with the default
settings or adjust them to better
suityour needs,

a Change settings

&3 Bun Sir_{ff Iation

@ Back @ Start Over

Salving:

Memary Usage: 17,528k
Elapsed Time: 15

Hlways show solver status when you run analysis

Pause ][ Cancel ] [ More=>

(T~
Q* Simulationxpress Study {-Default-)
i 7 Hole Flatbar (-A151 304-)

= g:\gFixtures
3 Fixed-1
= é| External Loads
4 Force-1 (:Per item: 1 Ibf:)
SR SResults
[‘}\ @ Stress (-vonMises-)
@l Displacement {(-Res disp-)
& Deformation {-Displacq
@ Factor of Safety {-Max vo

E Flay animation

Q Stop @nimation

Does the part deform as you
expected?

@ Yes cantinue

@ Mo, return to LoadsiFixdures

Q Back @ Start Over
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Viewing Results

Viewing results is an essential step in the
analysis process. This is the step in which you
evaluate how good your design is at
withstanding the specified working conditions.

This step should lead you to make important
decisions about whether to accept the design and
move to prototyping, make further
improvements on the design, or try additional
sets of loads and fixtures.

SimulationXpress uses the maximum von Mises
stress criterion to calculate the factors of safety.
This criterion states that a ductile material starts
to yield when the equivalent stress (von Mises
stress) reaches the yield strength of the material.
The yield strength (SIGYLD) is defined as a
material property. SimulationXpress calculates
the factor of safety (FOS) at a point by dividing
the yield strength by the equivalent stress at that
point.

Interpretation of factor of safety values:

152

m A factor of safety less than 1.0 at a location
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 ata
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.

SolidWorks

T~
Q* Simulationxpress Study {-Default-)
i 7 Hole Flatbar (-A151 304-)
= g:\gFixtures
3 Fixed-1
= é External Loads
4 Force-1 (:Per item: 1 Ibf:)
¥ Resuits
[‘}\ Eg Stress (-vonMises-)
%‘ Displacement {(-Res disp-)
& Deformation {-Displacq

&( Factor of Safety {-Max vo

Does the part deform as you
expected?

@ MBS ci.%tinue

@ Mo, return to LoadsiFixdures

@ Back @ Start Over

SolidWorks SimulationXpr... 9

1 Fixtures
2 Loads

3 Material
4 Run

5 Results

L& K

Results

@ Showe van Mises stress
@ Show displacement

Show
where
factor of

safety |1
(FOS) is
helow:

Based onthe specified
parameters, the lowest
factor of safety(FOS) found
inyour design is 27.0007

Use these controls to view
the animation.

@ Flay animation
Q Stap animation

@ Dione viewing results

@ Back @ Start Over

Viewing Results
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Stresses

Viewing the Results

1

When loads are applied to a body, the body tries to absorb its effects by
developing internal forces that, in general, vary from one point to another.

The intensity of these internal forces is called stress. The unit of stress is force per
unit area.

In SimulationXpress you can view a stress quantity called the equivalent (or von
Mises) stress. While the equivalent stress at a point does not uniquely define the
state of stress at that point, it provides adequate information to assess the safety of
the design for many ductile materials.

The equivalent stress has no direction. It is fully defined by magnitude with stress
units (i.e., force/area). SimulationXpress uses the von Mises Yield Criterion to
calculate the factors of safety at different points of the model.

= 1
View the resu |ts_ Q* ?;ugulatiolnXﬁre;s SEudy (-Defa)ult-)
. 7 Hole Flatbar (-AISI 304-
Double-click on the 2 e
Stress (-vonMises-) __ﬂ@?ﬁ Fixed-1
. =) L] External Loads
Results fOIder' VleW 4 Force-1 (:Per item: 1 |bF:)
the results. T'El:}ésults
’ Displacement (-Re disp-1
& Deformation {-Displace
@ Factor of Safety {-Max vor

von Mizes (psi)
11104
I 10183

L 8258

. 8333

. 7407

. B45.2

. 5556

. 4631

. 3706

. 2780

185.5
929
0.4

— ield strength: 29994 .8
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Double-click on the

SolidWorks

Displacement(-Res disp-)
Results folder. View the
results.

Double-click on the
Deformation (-
Displacement-) Results
folder. View the results.

URES (i)
24282004
22262004
| 20238004
_ 18218004
. 15192004
| 1416e-004

12142004

1.012e-004
| 50945005

. B.070e-005

4.047e-005
2.023e-005
3.937e-032

Double-click on the Factor

of Safety Results folder. View the
results in the graphs area. The Flatbar
part is displayed in blue and red. Blue
is displayed were the FOS is greater
than 1.

Does the part deform as you
expected? Click Yes continue.

@ Ye%continue

Mo, return to
LoadsiFixures

Hack =) startover

Viewing Results
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The factor of safety of the Flatbar part is approximately
27.0. The FOS indicates that the current design is save or Results
maybe over designed for the 11b force applied to the front 5 Showvon Mises stress

face with the end holes fixed.
@ Show displacement

2 Modify the factor of safety.

Enter 80 in the Show where factor of safety (FOS) is e

below box. % ot
Click the Show where factor of safety (FOS) is below -

box. L

Baszed on the specified
parameters, the lowest
factar of safety(F O5) found
inyour design is 27.0007

Use these controls to view
the animation.

E Flay animation
Q Stop animation

a Dione viewing results

The following plot is
. . . Model name: 7 Hole Flathbar
dlSplayed. RegIOHS m blue Study name: SimulationHpress Study
Plat type: Factor of Safety Factor of Safety
haVe faCtorS Of Safety greater Criterion : Max von Mises Stress

than 80 Red= FOS =50 =Blue

Regions in red have factors
of safety less than 80. The
Flatbar part is presently safe
with a 1 Ib force load. Can
we reduce material thickness
and still maintain a save
FOS? Let’s see.

Click Done viewing the
results.

Viewing Results 155
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Running a Report

<« SolidWorks SimulationXpress Q

¥

SolidWorks SimulationXpress provides the ”
ability save a report of your results. This ensures 3
the information is well documented for future F S :;
work on this or similar projects. || 3 materia v
[—| |4 Run v
Choose between these two report methods: ,_?i 5 Results v
m  Generate a report (Word document) @
. » | Saving a repart of your results
u Generate eDrawmgs ﬁle & ensures the information is well
documented for future wark on this
or similar projects.
1 Do not run a report as this time. G hAna HEtHE R ER R et
Click Next. methods:
Note: As an exercise, create a report. k3 ot
@ Generate eDrawings file
B nent
@ Back @ Start Over

156 Running a Report



SolidWorks

Optimizing the Model

SolidWorks SimulationXpress 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 SimulationXpress to calculate
Factor of Safety based on the upper and lower
limits dimension limits.

Optimizing the Model

Analyzing the Trebuchet

®

TR 8]

[

<« SolidWorks SimulationXpress &

1 Fixtures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

L444S

Optimize Your Design

Simulationxpress can identify the
optimal dimension for most
features in your Salidworks model
based on your simulation results.

Wiould you like to aptimize yaur
maodel?

* ‘ag

" Mo

B3 nent

Q Back @ Start Over
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Optimizing the Model

1 Optimize the model.
Accept the default
value. Click Next.

Click the .060[1.52]
dimension as
illustrated in the
graphic area.

Click OK from the
Add Parameters dialog
box

A dimension range is
displayed for the
thickness of the part.
Accept the default
range:

Min: = 0.03in
Max: = 0.09in.
Click Next.
Click Next.

As an exercise, modify
the part material and
re-run the analysis.

Note:

158
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« solidWorks SimulationXpress 9

¥

x

&

'@ 1 Fixtures v
[ &l | |2 Loads v
ID 3 hiaterial v
= 4 Run |
! 5 Results o
| & || 6 Optimize

b

51

‘E' Optimize Your Design

SimulationXpress can identify the
optimal dimension for most
features in your Solidorks model
based onyour sirmulation results.

Would you like to optimize your
model?

* ves
" Mo

EJ mext

k5] pack 5] start ver

Select 5 madel dimension ta use in the optimization,

Muodel dimension:

[ 0K f [ Cancel ] [ Help
i
D1 @Boss-Extrudel
Variabla View |
= Variables
DiBossExirudet (0.001524) Range ir: |0.03in & Meax: 0.09in &
Click here o ad Vaniabies |
= Constrairts
[ Ciich hore ta add Constraints ]

Edit the dimension
range

oy
@ Back

@ Start Over

Optimizing the Model
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Specify the minimum Factor
of Safety for a thickness.
Click Specify the
constraint.

Select Factor of Safety from
the Constraint drop-down
menu. View the results.

Click Next.

Enter 5 in the Min: column

Analyzing the Trebuchet

To optimize your design:

Third, specify the constraint for
the optimization desian study.

Specify the minimum Factor of
Safety, the maximum Stress or
the maximum Displacement to
define the constraint. The
dimension walue thatyields the
model with the lowest mass
wehile respecting this constraint
is the optimal value.

& Sgﬁcim the constraint

as illustrated.
Click Next.

Click Run the optimization.

View the results. You can -
modify material and loads to & Gosl ; ?{fj’;ﬁ"e”f
address various FOS. Mass

@ Back Q Start Cver

I=! Constraints

inimize
Watiable Wiew |

Run

1= Variables
ID1 BossExtrude] (0.001524) _Range Min: | 0.03in :
| Click heve to add Variables ha

= Constraints
Factor of Safety |= grester than | Min; E :

Click here to add Constraints v‘ %

@ Run the aptimization

B nent

@ Back @ Start Over
Variable Yiew | Results View |
Initial | Optimal
D1 BogsExtrudet |0.06in | 0.03in
Factor of Safety |27.000742 |6.932603
Mazs 1.467442-006 kg 7.3106e-007 kg
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Saving Analysis Data and Closing
SimulationXpress

1 Save the model.
m  Click Isometric view.

Click Save . As an exercise, modify the
material or load and re-run the analysis to
compare results.

2 Close all models.
m Click Window, Close All from the Menu

bar toolbar.

160

SolidWorks

b8

| s el O & |5

<« SolidWorks SimulationXpress el

1 Fixtures

2 Loads

3 haterial

4 Run

5 Results

6 Optimize

LA4888

Optimization Results

Displaying the results of the
optimization as well as the initial
maodel.

Which dimension value waould you
like to use for the maodel?

* |nitial Yalue 0.06iny , Factor af
Safety( 27.0007)

" Optimal Value 0.03in) , Factar
of Safety{ 6.93261)

[&J Editthe dimension
(£ Editthe constraint

a Run the aptimization

B nent

@ Back @ Start Over

Saving Analysis Data and Closing



SolidWorks Analyzing the Trebuchet
SolidWorks Motion
} o ) Add-Ins X
SolidWorks Motion is designed for — |
mechanical system simulation. = SolidWorks Premium Add-ins
SolidWorks Motion ensures that a design 13 30 tnstart websie g
. . IR circuitworks O
works before it is built. ] 2 Featureworks O
. . 1€ Photoview 360 O
SolidWorks Motion enables you to: CJPilscantosn O
[, solidworks Design Checker F
m Provides confidence that your [ soidworks Mation g
] salidworks Routing 4|
assembly performs as expected [0 Solidworks Simulation 0
: Ji : Salidwarks Toolbox |
without parts colliding while the BT sk Toobox Brovee E
components move. [ soicworks Uit O
m Increases the efficiency of your E?ﬂ:fn\'\;;:f Horkaroup FOM 2011 E
mechanical design process by = solidWorks Add-ins
Al : [0 Autctrace |}
providing mechanical system < e -
simulation capability within the O] Solidworks Flow Simulation 2011 0
familiar SolidWorks environment. g oW =
m  Uses a single model, without
transferring geometry and other data Lo I con OO
from application to application.
m Eliminates the expense caused by
design changes late in the
manufacturing process.
m  Speeds the design process by reducing
costly design change iterations.
SolidWorks Motion 161
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Starting a SolidWorks Motion session

162

1 Activate SolidWorks Motion.
m Click Add-Ins. from the Consolidated
Menu bar toolbar. The Add-Ins dialog

box is displayed.

m Check the SolidWorks Motion box.
m Click OK.
2 Open the Motion Model assembly.
m Click Open | *| from the Menu bar
toolbar.
m  Double-click Motion Assembly from
the SolidWorks-Trebuchet/

SolidWorks

ptions

Customize. ..
| Add-Ins...

active Add-ns |startup |
= SolidWorks Premium Add-ins
13 30 Instant Website
[C]&R Circuitworks
[ &8 Featurevarks
1€ Photoview 360
[l scanTazn
] salidwarks Design Checker
& salidwarks Matian
] salidwiorks Routing
ey

[l =TT

oo

A

SolidWorks Motion folder. The
Motion Assembly is displayed in the
Graphics window.

ﬂsnliqurks IHE Edit View Insert Tools Toolbox —Window

Help Qllﬂvﬁv-l.?v-ﬁx

Q Motion Assembly (Default <Default_Dis
(3] sensors

Annotations

% Front Flane

i \6} Top Plane

&5 Right Plans

o I.. Crigin

[ﬂ@ () Catapul: Base Assernbly <1 (D

- @ (=) Catapult Arm Assembly New <13

e @ (-3 Weight Assembly <1 > (Defaulk<

S (-) String with Ball 213 (Default<l &

(+- %8y (=) String Joint <2 (Default < <Def.

- % Target Base<1 = (Default < <Defau

e % (-3 Target Black=1> (Default < <De

% (-3 Target Black<2> (Default < <De

(+- %8y () Target Block<3> (Default<<De

- @@ Mates

PP

< |

|

e Bk s = s i
IanIert M?i:e Li:e':ar Sr%t M%e Sﬁn Assebly Refer‘ence . Bilof | Exloded »
. Components Compor... amEn Component Hidden Features Geometry Motion | Materials view
- i - Companents - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | -8 %
®ElRel » AAEHB-F & @26
LT~ 1

T Model [sient ]

Solidorks Premium 2011

Under Defined  Editing Assembly [7]

Starting a SolidWorks Motion session



SolidWorks

3 Play the animation.

Click the
COSMOSMotion tab
at the bottom of the
Graphics window.
Click the Play button.
View the virtual
simulation.

Return to the Assembly

FeatureManager and
close all models.

Click the Model tab at
the bottom of the
Graphics window.
Close all documents.
Click Window, Close
All from the Menu bar
toolbar. You are
finished in this
section.

Starting a SolidWorks Motion session

Analyzing the Trebuchet

[Motion anetyss | B3 1B B M)

& Motion Model ~
@ orientation and Camera Yiews
S Assembly Components
= B Parts
= 8 Moving Parts
% Catapult Arm Assembly Ner
B String Joint-2
%9 String with Ball 2-1
" Target Black-1
G Target Block-2
" Target Bleck-3
. 5@ viirinht Assemblu-1 n e

< <
[T [ Woge [ Anmalont ] COsMQShiotion
Solidworks Premium 2011 k

@
ln sec [see 2 sec
Vo ' 2, ' T
4
aeq
>
Under Defined  Editing Assembly &)

&) Motion Model
@ Origntation and Camera Views
@ Assembly Components
=%y Parts
=] % Moving Parts
® % Catapult Arm Assembly Mer
-9y string Joink-2
-9 String with Ball 2-1
H % Target Block-1
% Target Block-2
: E& Target Block-3

. T8 weinht fssembbe- 1
p :

v

£

B e A A

P‘lqﬂtﬂbﬂn] Wodgl_|_Animationd | COSMOSMotion []
S

olidWaorks Premium 20151
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Conclusion
During this short session on using SolidWorks SimulationXpress and SolidWorks
Motion, you have had a brief exposure to the main concepts of analysis. The ease-
of-use of SolidWorks SimulationXpress and SolidWorks Motion allows designers
to conduct up front analysis on part designs directly in SolidWorks.

The 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 Motion is
an analysis program that analyzes assemblies and performs design simulations.
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Lesson 5
Creating a Trebuchet Drawing

When you complete this lesson, you will be able to:

Create a multi-sheet drawing.

Save a drawing.

Insert a Front, Top, Right, and Isometric view.
Move and hide drawing dimensions.
Modify a view scale.

Add a Sheet to a drawing.

Insert dimensions into a drawing.

Add a view dimension.

Add Notes and Annotations to a drawing.
Create an Exploded view.

Generate a Bill of Materials.

Modify a Bill of Materials.

Insert Balloons into a drawing view.
Modify the Title block.

Create an eDrawing.

Save an eDrawing.



Creating a Trebuchet Drawing

Drawings

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

SolidWorks

Drawings communicate three things about the objects they represent:

m  Shape: Views communicate the shape of an object in a drawing.

m Size: Dimensions communicate the size of an object.

m  Other information: Notes communicate nongraphic information about
material type, material finish, special manufacturing procedures or

considerations, preferred supplier, etc.

Creating a Drawing — General Procedure

1. Open the part or assembly you wish to detail.
2. Open a new drawing of the desired size.

3. Add views; usually three standard views plus any specialized named views

such as detail, auxiliary, or exploded.

4. Insert the dimensions and arrange the dimensions on the drawing.

5. Add additional sheets, views, and notes if required.

Opening the 7 Hole Flatbar Part

166

1

Open the 7 Hole Flatbar part.

Click Open from the Menu bar toolbar.

Select the SolidWorks-Trebuchet folder.

Select Part for Files of type.

Double-click 7 Hole Flatbar. The 7 Hole Flatbar
part is displayed in the Graphics window. View the
Boss-Extrudel, Cut-Extrudel, LPattern1, and
Filletl features that you created in Lesson 2.

s EE®e :
(T

% 7 Hole Flatbar {Default < <Default=_Di:
ﬁ Sensors
& ‘LI Annotations
3= ars1304
%> Front Plane
% Top Plane
% Right Plane
I.. 2rigin
& @ Bioss-Extrudel
# Cub-Extrudel

288 LPatternt

] Fillst1

Drawings
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mﬁnlidkasIHL& Edit View Insert Tooks Window Help ng.[—}-ﬁ-%-'y [:EB' i S = I 4

@il

& = ¢ ]

CircuitiWorks  PhotoView ScanTo3D SolidWorks SolidWorks SolidWorks SolidWorks  TolAnalyst
Motion

Routing  Simulaton  Toolbox

F
i,

Features | Sketeh [ Evaluate | DimXpert | Office Products | UGS ME@-F-60- @2 H-

% 7 Hole Flatbar {Default<=Default = _Dic
L@I Sensars

(E2] E Annotations
3= ars1a04
%> Front Planz
% Top Plane
% Right Plane
I_. Origin

E;J-@ Boss-Extrudel

@ Cut-Extrudel
288 LPatternt

7] Fillst1

P

< >

*1sometric

I |
L4l Model | Motion Study 1
Salidwarks Premiurn 2011

Editing Part
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Creating a Part Drawing
1 Create a part drawing.

Click New | LI | from the Menu bar toolbar.

Double-click Drawing from the default

Templates tab.

Click A (ANSI)
Landscape.
Check Standard
sheet size.
Click OK from
the Sheet
Format/Size
dialog box.

Sheet Format/Size

(%) Standard sheet size

Only show standard Formats

A (ANSI) Portrait

B {AMNSI) Landscape
C (ANSI) Landscape
[ (ANSI) Landscape
E {AMNSI) Landscape
AN FANSTY ] andecane

Part Assembly

Previgi:

T S

v

| a - landscape. slddrt: |

[ Browse. .. ]

Display sheet format

() Custom shest: size

Width:  279,40mm
Height: 215.90mm

Help

| l Ok R%[ Cancel ] [

Creating a Part Drawing
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The A (ANSI) Landscape paper is displayed in the
new Graphics window. The sheet border defines the
drawing size, 11in. x 8.5in.[279.4 x 215.9].

SolidWorks

»

The View Layout and Annotation tab is displayed in

the CommandManager.

Drawl is the default drawing name. Sheetl is the

default first sheet name.

2 Close the Model View PropertyManager.
m Ifyou see the Model View PropertyManager, Click

the Cancel tool from the Model View
PropertyManager. View the Draw1 FeatureManager.

3 Set Third Angle

Projection.

m Right-click in the
Graphics window.

m Click Properties.

m Click the Third angle
box for Type of
projection.

m Click OK from the
Sheet Properties dialog
box.

Third Angle Projection is

used in the Lesson.

Note:
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Sheet Properties

]
| A Annatations

= [ sheett

7 Sheet Format1

L}S . [ General Table Anchorl
@ Bill of Materials Anchorl
@ Hale Table Anchort
@ ‘Weldment Cut List Ancharl
ﬂ Revision Table Anchorl

EENER

e G i
v R 0@
'Message ]

Select a part or assembly From
which to create the view, then
click Mext.

I Part/Assembly to Insert &

Open documents:

N 7 Hole Flatbar

| Type of projection

Name: Next view label: Iy |
- (IFirst angle [ |
— —
Scale: |1 | (S | C%Third angle Hext datum |A |
Sheet FormatSize
(%) Standard sheet size

Preview
[ only show standard format =

| A (ANST) Landscape A Reload
A (ANSI) Portrait c

B (AMSI) Landscape

 {ANST) Landscape

D (ANSI) Landscape

E (AMSI) Landscape a2

AN FANSD | andsrans 0

‘ C:Documents and Settingsif ‘

[ Browse...

Display sheet Format
Width:  Value

Height: Value

() Custom shest size

Use custom property walues From model shown in:

iDeFau\t v
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Tip:

A New Drawing invokes the Model View

Creating a Trebuchet Drawing

PropertyManager if the Start command when creating new

drawing option is checked.

4 Set Drafting Standard.

m  Click Options

, Document Properties tab from

the Menu bar toolbar. The Document Properties -

Drafting Standard dialog box is displayed.

m  Select ANSI for
Overall drafting
standard.

5 Set unit system and
length.

m  Click Units.

m  Click IPS (inch,
pound, second) for
Unit system.

m  Select .123 for
Length unit decimal
place.

m Select None for
Angle decimal place.

m Select millimeters
for Dual Dimension
Length.

Creating a Part Drawing

Document Properties - Drafting Standard

| Document Properties

System Cpti

Annatations

[ Dimensions
Centerlines/Center Marks
Dimiapett

[# Tables

[ Wiew Labels
‘irtual Sharps

Detailing

Gridisnap

Ui
Link bt

Line Style

Qverall drafting standard

ElE
e [EN= ]
|Message ¥

Open docurnents:
NG, 7 Hole Flatbar

| Part/Assembly to Insert % |

Browse. ..

| Thumbnail Preview

i Options

|
Start command when
creating new drawing

() High quality
() Draft quality

| Cosmetic Thread Display 4

[ anis1

Unik syskem

(O MKS {meter, kilogram, second)
(D CGES (rentimeter, gram, second)
() MMGS (millimeter, gram, second)
,@IPS {inch, pound, second)

O Cuskom
Type | Unit | Decimals
Basic Units
Length 123 4—
Dual Dimension Length millimeters lJ 1z
Angle [ W~ |rone €—
- - centimeter )
Mass /Section Propertie meters
Length microinches 1z
mils :
Mass inches
feet h
Per Unit Yolurme 7



Creating a Trebuchet Drawing SolidWorks

6 Set dual unit display.
m Click Dimensions from the

Document Properties dialog box. i gpoerd QL

m  Check the Dual dimensions display e

Syskem Options | Document Properties

Wirth i Sharps Text

box. .
7 Set System options.

m Click OK from the Document A AR
] . X X ANSI-MODIFIED
Properties-Dimensions dialog box.

Text

Century Gothic

Cual dimensions

ual dimensions display [ Show units For dual display
(& Top () Bottom ) Right O Left
Note: Detailing options
: :1: System Optians | Document Properties
provide the ability
. Rl St Display Filter Iport annotations
to address . G- Annotations [#] casmetic threads [] shaded cosmetic threads ElFroinentie ssssmbly
i Ditensions Datums Geometric tolerances
. X . Centerlines/Center Marks Bl gets e Autta insert on view creation
DimXpert |
m  Dimensioning [ Dt [ElFastre drencirs.  Flsrtaen frish EAcenter mars ks
standards s [FlReference dmensions 2] welds gcenter ma’:“‘"e“
. virtual Sharps [“Ipim¥pert dmensions [ Display &l types Center marks-slots
[ centerlines
m  Text style. %, Dlestions
Cent Kk Units : 5 [] bimensions marked For drawing
u enter marks. tm :tﬂr;t [Clpisplay items only in the view in which they are created i
: e atye. Display annatations i #
m Extension Line Thickness [High qualtty
. Image Qualty : : Area hatch display
[[JHide dangling dimensions and annokations
llnes . Shest Metal Show halo around annotations
m  Arrow styles. iRz
Tol (e 0.5in
u olerance. B B.125n

m  Precision.
There are
numerous text styles and sizes available in SolidWorks. Companies develop
drawing format standards and use specific text height for Metric and English
drawings.

8 Insert the 7 Hole Flatbar.
m Click the View Layout tab from the
CommandManager. (@)

&Y k)
Standard Model
m  Click the Model View | 4 tool from the View e
Layout toolbar. The Model View PropertyManager =~ | 2fout | Snoeion [ Skete

Qi SolidWorks | Fie it

is displayed. &[T »
m Click 7 Hole Flatbar from the Open documents ',D_E =
box. -
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m Click Next . Drawing view names are based on the [BIiGEERTE
part view orientation. The Front view is the first view |+ % @
inserted into the drawing. The Top and Right views are  [Message ¥
projected from the Front view. |
Rlocar |
The Model View PropertyManager provides various Drientation A
options. The key option boxes used in this lesson are: Clect ntiE e

Standard views:

m Create multiple views box e
This option let’s you select a Single view or Multiple == IE__DI@

views for the drawing. Single view is activated by QII@]@IIEI
default. - &y

m Orientation box - Standard views [ometic |
This option contains a representation of all the views iazﬂfr";it{ﬁoda iew ‘
that are defined in the part or assembly. Tool tips | e ¢ 3
display the view name. Clreview

| Import options 3|

Select Preview to view a preview of the view as you
position it on the drawing. When this option is cleared,
only the outline of the view boundaries is displayed.

m Display Style box & 3
This option allows the user to display drawing views Disp;;;ﬂe ___.ﬁ
such as; Wireframe, Hidden Lines Visible, Hidden 80680
Lines Removed, Shaded With Edges, & Shaded. | |. _____ =

m Scale box — -

! Dimension Type ¥ |

This option allows you to control the scale of the
drawing views.

! Cosmetic Thread Display % |

Scale =
(%) Use sheet scale
() Use custom scale

| Dimension Type =
() Projected
() True

() High quality

ODraFt

quality
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9

Note:
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10

Insert a Front view.

SolidWorks

m Click *Front from the Orientation - Standard views x' )
box. &
. . . . | ¥ |~
Single View is activate by default. e
. . . :Eaference Eonfig_l_.lration ﬁ I
m Click a position for the Front view in the lower S [Doout 7
left corner of Sheetl. The Projected View : -
is displ d [Esisnkabion — Al
PropertyManagf:r 1s displayed. F | cioas riakipi viswe -
Insert a Top and Right. S oar ie:
m Click a position above the Front view to create the S
Top view. A ::EI
m Click a position directly to the right of the Front _— l@}é =
view to create the Right view. =
Mare views:
m Click OK from the Projected View [ *Dimetric
I]*Trimetric
PropertyManager. ;acmnt Model Yiew
I:‘Preview
@SnlidWarks i Fle Edit WVew Insert Tools Window Help & | O-2-H-=-9 V[J% v_‘ B 2--8%
o N-@ - o 2E L\ wirror Entities [
oot (E- @ @ | T, S oftet i e Sctirotion -| DB
= e@-8 - - o &
\L. View Layout !.Annotatio.n | sketch | Evaluate | Office Products | e —
|E »
? " (7
7 Hole Flathar I\@-
| A Annotations ﬁ
= [ shest1 [E
(=
I3
£
= g Drawing Wiews It
P e - A Hole Flatbar
WD Chsneett | T
Solidworks Premium 2011 10,991in 4.65in  Oin Under Defined | Editing Sheetl 11 3]
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Inserting an Isometric View using the View
Palette

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 the mouse.

1 Insert an Isometric view.

m  Click the View Palette tab from the
Task Pane.

m Select 7 Hole Flatbar from the View
Palette drop-down menu.

m  Drag and drop the *Isometric view into
Sheetl as illustrated.

m Click Shaded from the Display Style
dialog box.

m Click OK from the Drawing View4

PropertyManager. Drawing View4 is added
to the 7 Hole Flatbar Drawing

Creating a Trebuchet Drawing

— « Yiew Palette B
[7 Hale Flatbar SLOPR v [ .. ] (2] []
i ?.I-I.u_ulrf FIath.ar..:-L[:lF'FITk
@ [ Import &nnatations
h—
Ll
;-g— Auto-ztart projected view
=),
[ [irag views onto drawing sheet
*Bottom *Current
*lzometric
DisplayStyle &
@n@ﬂgn@

FeatureManager.
HEiSolidWorks jf Fle Fot Vew st Toos Window Hep | O-&-B-%-%9-K]-/8 2--8
& N-O@-pJ- % E3 L\ Mirror Entities
Smart | & Trim 2 RERIPS ketch Display,Delete
Dimension i T Entities g’vnﬁeefs 233 Linear Patterm = | " pelations
. @0 N “ in =
View Layout | Annafafion | sketeh [ Evaluate [ Office Products | 2O % D oo _ o=
E | »
(T \ —
7 Hole Flatbar ‘W@v
[A] Annotations il
= = i
Drawing Wiswl ‘-%
B Drawing View? 2|
1 2 Drawing Yiew3 ‘\ff
- |B] Drawing Wisved il
i
z | = - A Hole Flotbar
MR (& Sheet1 [507]
SalidWorks Premium 2011 10.318in 8.575in  0in Under Defined  Editing Sheetl 1:1 [7] @
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Saving the Drawing
Drawing files have the .slddrw extension. A new

drawing takes the name of the first model inserted.

The name appears in the title box.

1 Deactivate the Origins and save the drawing.
m Ifneeded, deactivate the Origins. Click View,
un-check Origins from the Menu bar menu.

m Click Save . Accept the defaults.
m Click Save from the Save As box. The 7 Hole
Flatbar drawing FeatureManager is displayed.

Drawing View Display

SolidWorks

[\c'ie .I.nsert Tools Window Help

@ TRedraw Chrl4+R

Screen Capture r

| Display 3
Modify r

| Hide All Types
g@ | Planes
@] Live Section Flanes
.f;}. Axes

fa\ | Temporary Axes Shift+R.

ﬁ%’ Origins

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.
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Drawing Modes
There are two drawing modes types:
m Edit Sheet Format.

m  Edit Sheet.
The Edit Sheet Format mode provides the ability to:

Creating a Trebuchet Drawing

EheCHGHEE
Edit Sheet: Farmat
Lock Sheet Focus
Add Sheet...

_She_e_t {Sheet Format1}
Define Title Block

. . . Edit Sheet
m  Change the Title block size and text headings. oot
| Incorporate a company IOgO.
m  Add or modify text.
The Edit Sheet mode provides the ability to:
m  Add or modify views.
m  Add or modify dimensions.
m  Add or modify text.
1 Activate the Edit Sheet Format mode.
m  Right-click inside the Graphics window.
m  Click Edit Sheet Format. The Title block lines turn blue.
@SnlidWorks File Edit WView Insert Tools Window Help p‘l|_] - Lj}’ hd H T 5 ) Q -_‘ a ? - - K
& N-O@-pn-ox o L\ Wirror Entities )
il ) g - _@1 | Il et 555 Lnear Sketch Pattern | DSPIey/Dete
& - 1T i el i
.V\ewLayout | Annotation | Sketch | Evaluate | Office Products | B0 N 69D G- _ 5%
EE »
(@ A f
; i}
Enli:f:t:ns ﬁt@ Select Other \E
= £ ZoomfPanyRatate L3 ‘—I._:;
[ Shest Format1 ;TE-;
¢ Drawing Yiewl I Recent Commands » £
& B Drawing Yiew? GHEEREHEEN £d
- 2 Drawing Views f‘Eciw‘t‘%k?etFm—m.t (=
= Drawing Wiews Lock SKeet Forus |
Add Shest...
p 45 | copy
3 # | Delete
¢ i ¢ al Properties... Il
RelationsiSnaps Options. ..
Comment L3
O Smart Dimension -
More Dimensions L = o
Annokations I3 -
Drawing Yiews L
Tables 3 SUE DMC, WE. ey
A Hole Flatbar
WITE] [ Sheet1 [FI]
Edit Sheet Format Under Defined  Editing sheett 1:1 [7] &)
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Click the Zoom to Area tool.

Zoom in on the Title block. —
Click the Zoom to Area m tool to
deactivate. e ————

2 Modify the DWG. NO. font size.
Double-click 7 Hole Flatbar in the N
DWG. NO. block.

Click the drop-down arrows to set the orm B
Text Font from the formatting dialog A | Century Sothic v [1e[3]] 0.188n |
box.

Select 18 for size from the Formatting

box.

Click OK from the Note PropertyManager.

3 Activate the Edit Sheet mode.

Right-click in the Graphics window.

Click Edit Sheet.

mSnlidWorks ] Fie Edt View Inset Took Window Help & l O-&-H-%-9 -ik -_‘ B ?2--0H%

& \ D= r\] - % BE i} 3 ﬁ_\. Mirrar Entities

Smart Trim wan Display,/Delete | Quick
Dimension O-a-0- Entities gjﬁg =:= Linear Sketch Pattern T | Relations Snaps

o -5 ﬁ - 5 ip Move Entities - - -
i I b Pl ~ —

View Layout | Annotation | Sketch | Evaluste | Office Products | @ 0 % 22 &S (- G- _ 5%
|2 » 5
T ; Gy | Select Cther a N
7 Hole Flatbar L I

Al Zoom{Pan/Rotate 4 [ﬂ |
= Recent Commands 4 @

Y

Sheet (Sheet Format1)
| Define Title Block
Edit Sheet

Add Shet...
[E-| Copy
| Delete

%] | Praperties. .

]

RelationsiSnaps Options. ..

{? Smart Dimension

More Dimensions L3
Annotations 3 il
I Drawing Views 3 e
— Tables 4 JUTH
¥
e WE [oRC. Ao, =]
= A |7 Hole Flatbar
T scmits poges  [seiion
2 T T [
W] [SSheett [T
Edit Sheet Under Defined  Editing Sheet Format 1:1  [7]
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Moving Drawing Views

Reposition the views on the drawing. @ . EE . $ . $ - $ - $ = @

Provide approximately 1in[25.4mm]

between each view for dimension N
placement

1 Fit the drawing to the Graphics

:Vin?)(r);:.sthefkey. @_$_$_$_$_$_®

2 Position views. B
m Click a position on the Sheet.
The mouse pointer displays the

Sheet icon.
m Click the view boundary of ;@—$—$—$—$—$—@;
Drawing View1(Front). The b
. . [
mouse pointer displays the Drawing Vien]
Drawing view boundary.
m Click a position inside the view
boundary of Drawing View1. The mouse pointer displays the view icon.
m Click and drag Drawing View1 view boundary in an upward vertical
direction. Drawing View2 (Top) and Drawing View3 (Right) move aligned to
Drawing View1 (Front).
Note: Ifneeded deactivate the Origins. Click View, un-check Origins from the Menu bar
menu.

@53 000D {I
Ry,

Dirawing Viewl
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Press the Shift + z keys to Zoom in on Sheet1.
Move Drawing View3 in a right to left direction.

3 Fit the views to the sheet.

Press the f key.

4 Save the drawing.

Click Save [i]

Detailing a Drawing

Detail drawings require dimensions, annotations, tolerance, material, Engineering
Change Orders, authorization, etc. to release the part to manufacturing and other
notes prior to production.

Insert dimensions and annotations from the part. You will insert dimensions and
annotations by selecting individual features, views or the entire sheet.

Dimensions

Model dimensions are the dimensions and parameters that were used to create the
part that is referenced in the drawing. These dimensions are considered driving
dimensions. You can use driving dimensions to make changes to the model.

Dimensions generally serve one of two purposes:

Size dimensions - how big is a feature?
Location dimensions - where is the feature?

Dimension Guidelines — Appearance

Place dimensions away from the profile lines.

Allow space between individual dimensions.

A gap must exist between the profile lines and the extension lines.

The size and style of the leader line, text, and arrows should be consistent
throughout the drawing.

Display only the number of decimal places required for manufacturing
precision.

Inserting Dimensions

Dimensions can be automatically added to the drawing by importing the
dimensions from the models that are shown on the drawing.
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Note:

Insert dimensions.

m  Click the center of Sheetl. The mouse pointer
displays the Sheet icon.

m  Click the Annotation tab from the
CommandManager.

m Click the Model Items tool from the
Annotation toolbar. The Model Items
PropertyManager is displayed. The Import items
into all views option is checked by default.

m Select Entire model from the Source/Destination
box.

m Click OK from the Model Items
PropertyManager. Dimensions are inserted into
the drawing views.

The dimensions are not in the correct location with

Creating a Trebuchet Drawing

QpiSolidWorks | Fie et ey

LN
Smart
: - Model
Dimension s

View Layout [ Annotation | Skeich | H

=
Spell  Format | Note
Checker Painter

W R
iMessage ¥ |
I Source,/Destination =
Saurce:
;Entire model v |
Entire model
Selected Feature k

respect to the profile lines. You will move them late in this lesson.

Use the mouse pointer to click and drag dimensions and leader lines to the proper

location.
GfiSolidWorks jf Fie it View Insert Tools Window Help ] lD B -E ). . 7 - - 08x
2 o ':EP by @ Balloon V" Surface Finish Geometric Tolerance 7
Smart Lingar g Blocks
D Model | Spel  Format | Note 93 AutoBalloon /7 Weld Symbol Datum Feature Area g
imension . MNote...
Ttems | Checker Painter 3 Hatch/Fil
: v A UZ Hole Callout | f&) Datum Target £
View Layout | Annotation | Sketch | Evaluate | Office Products | EE
NS » e j
,-’?7 y —
7 Hole Flatbar —
@ Annotations | ﬂ
[ sheet1 =
Drawing View! § |
2 Drawing View? T [1s2] e
5 Drawing view3 o3 |
% [®] Drawing Views T
[+23] [rs.20] Js35]
Baso 3000 k250
3 f
4
3
356639 |
[o.25]
o]l ROl
so00
e
Wi Bwe. W
e A 7 Hole Flatbar
............. SCAIE T WS SEEL TG
B x 2 z .
T [ Sheett ]
Solidorks Premium 2011 0.902in 65470 Oin Under Defined  Editing Drawing Yiewz 1:1 7] &
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2 Remove the trailing zeroes in the dimensions.

Click Options ,

Document Properties tab

[
from the Menu bar toolbar.

m Click Dimensions.

m  Select Remove for the Trailing zeroes drop-
down menu.

m  Click OK from the Document Properties -

Dimensions dialog box. The trailing zeroes are
removed from the inserted drawing dimensions.

SolidWorks

Leading zeroes: Standard »

Remave

Trailing zeroes:

[ add parenthes :
Shiow

[ center betwee HER e

[include prefix inSkandard

Show dimensions as broken in broken views

0%

=] » LANDT @

7 Hale Flatbar
| A] Annatations
= [ sheett

Sheet Format1

Drawing Yiew1 i

& Drawing vizwz T [isz2]
Uit
[483
s
q
.

E; g Drawing Yiews
I+ Drawing Yiewd
Js3s]

>e¢¢¢»¢®/

127 ]

[76.2]
3

o

3 G WD

@SnlidWorks | Fle Edit View Insert Tools Window Help i | D - L}? - H L == &g) - [Q v_|. I S ANC 4
O o A.,; ved @ Balloon V'- Surface Finish Geometric Tolerance
Smart Linear Z ) Blocks
5 . Model | Spell Format | Note @ AutoBalloon /7 Weld Symbol Datum Feature Area >
Dimension Note...
Items | Checker Painter = Hatch,Fill
- ST U2 Hole Callout | f&) Datum Target E.
View Layout | Annotation | Sketch | Evaluate | Office Products | =

GsElEaE—

t[n 25

RO

S EE, Wa. w
A 7 Hele Flatbar

SCAIE RSl -

T '

[FIT] [sheett [T

Solidwarks Prermium 2011 0.902in £.547in  0in Under Defined

Editing Drawing Wiewz 11

Note:
creation and Selected drawing views.
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The location of the drawing dimensions is dependent on: Feature dimension
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Leader lines reference the size
of the profile. A gap must exist
between the profile lines and 1 - (-
the leader lines. Shorten the R_q _ v
leader lines to maintain a G d

drawing standard

Use the blue Arrow buttons in
the Graphics window to flip o e g
the dimension arrows. . . L 8

Plan ahead for general drawing

notes. Notes provide relative

part or assembly information. Example: Material type, material finish, special
manufacturing procedure or considerations, preferred suppliers, etc.

Below are a few helpful guidelines to create general drawing notes:

m  Use capitol letters.

m  Use left text justification.

m Font size should be the same as the dimension text.

Create Parametric notes by selecting dimensions in the drawing. Example:
Specify the Material Thickness of the 7 Hole Flatbar as a note in the drawing. If
the thickness is modified, the corresponding note is also modified.

Hide superfluous feature dimensions. Do not delete feature dimensions. Recall
hidden dimension with the View, Show Annotations command. Move redundant,
dependent views outside the sheet boundary.

3 Move the dimensions
in Drawing View1,

(Front). [453] e [ oy | o [g'gg]
m  Click dimension O bt --%@-- i '
text 3[76.2]. The - G-d-d Joigsmtcgof?@ejﬂatgnarl
dimension text e e e e e e e
turns blue. l12.7] u
m Drag the A
dimension text
downward.

m Click dimension text .5[12.7].

m Drag the text approximately 10mm’s from the profile. The smallest linear
dimensions are closest to the profile.

m  Click the radial dimension text R.25[6.35].

m  Drag the radial dimension text diagonally off the profile if required.
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Tip:

182

4

Modify the dimension

text.

Click diameter
dimension text
.19[4.83]. The
dimension is
displayed in blue.

Click inside the

Dimension Text box.

SolidWorks

ri A — o

Sheetl

Enter 7X before<MOD-DIAM>.
Enter EQ SP after <DIM>.

Click OK[+] from
the Dimension
PropertyManager.
View the results.

Inserted dimensions
can be moved from one
drawing view to
another. Hold the Shift

key

down. Click and

drag the dimension text
from the first view into
the second view
boundary. Release the
shift key. Release the
mouse button.

[4.83]

RS

[12 71

Dimension Text
) (@)

7H<h0D0-O120z <0Ih=EQ SP

»

EE=
| ) )

(2]

\@9 T EEET 49/

[12. 7]
A

Modify the Precision of the

Mat
|

erial Thickness.

Click depth dimension text
.06[1.52] in Drawing View2.
The dimension is displayed in

blue.
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m Select .1 from the Tolerance/Precision box.

Tolerance;/Precision #
EI [ —
150, | Mone w
m .
i |
Primary Yalue |
[D1@Extrudet '
[ 0,080 =

[ override value:

m Click OK from the
Dimension PropertyManager. -
The dimension text displays L [1.52]
.1[1.52] in the Top view. !
6 Add a Parametric note.

@Sulidkas ] File Edit View Insert Tools

m Click the Note tool from the O 5w g A W P
Annotate toolbar. et \odel | Spell Format | Note e (B autop

. e . Items | Checker Painter
m  Click a position above Drawing

Viewl (Front) w Sketch lEvaIuvate | C;mce Pil
m  Enter MATERIAL THICKNESS. — ) '
m Press the Space bar.
m  Click the depth dimension text .1[1.52] in Drawing View2, (Top). The
variable name for the dimension is displayed in the text box.

m Click OK from the Note PropertyManager. View the results.

MATERIAL THICKNESS .1
7x %.8139]& SP [?632] [g:gg]
“9-9-9-¢-¢-¢

h12.7]
A
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7 Hide superfluous dimensions.
m  Right-click the .1[1.52] dimension text in
Drawing View2.
m Click Hide.

8 Hide Drawing View3, (Right).
m  Right-click Drawing View3 from the
FeatureManager.
m Click Hide.
9 Save the drawing.

m  Click Save .

SolidWorks

Dimension (D1@Extrude1 @7 Hole Flatb...)

ide
Display &tions

«©

[+ g Drawing Yiewz2

awing View3) |
Edit Feature

Lock Yiew Position
Lock View Focus

Hide:

@SﬂlidWofks || File Edit View Insert Tools ‘Window Help HID -

F-B-2-9-G]2--0x

¢-¢-¢-5-4-9)
dek

L1135 O WS

. w e @ Balloon " surface Finish Geometric Tolerance 7|
Dlrirgs;tan Model | Spel  Format | Note rbg;;ar S}} AutoBalloon 7% Weld Symbol Datum Feature Area e »
Items | Checker Painter = Hatch/Fill
o R Ug Haole Callout @ Datum Target
View Layout | Annotation | Sketch | Evaluate | Office Products [ =
=l aavwo@ b W
T B
7 Holz Flatbar E
| A | Arnotations L
= 1 |L7’
Shest Format1 =z
Drawing Yiewl l»-—-
£5 Drawing Yisw2 e
g Drawing Yiewsl |
B Drawing Views [1s2] Tl
MATERLALTHICKHESS -1
- l425] [7s.2] ls5]
EJ THEarEa sk 3 B2
4

SUE DWC. MO

A 7 Hole Flatbar

........ e SCAIE T WEca WEE 12
s . 2 z !

< | (¥

IR | (& sheett [ 207 ]

Solidworks Premium 2011 2.322in 7.132in  0Oin Under Defined | Editing Sheetl 1:1 2]
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10 Position Drawing View2, (Top) off of Sheet1.

m  Click and drag the Drawing View2 view boundary off of the Sheet1 boundary.
@SnlidWo:ks '] File Edit WView Insert Tools Window Help ,p’l[] (NS R '[I% -2 - - B &
O o AB Sy ;D Balloon V’ Surface Finish Geometric Tolerance
Dirsrun;:;Ln Model | Spel  Format | Mote l\ll'miar 5}3 AutoBalloon /7 Weld Symbal HE Datum Feature Area e g
Items | Checker Painter 5 HatchFil
-+ A U# Hole Callout @ Datum Target o
| ViewLajout | Annotation | sketen | Evaluate | office Products | - A x
@ SE B (P G
i
2
=
2|
ﬁ
[152]
MR TERILLTHICKHES S A
T " [e52] [rez] [62s5]
| Dptions : T @.IYEQ&P\ # fkl&
Annotation wiew
e G-b-0-9-b-0-9
__tu.rL_
DImport annok Wt | v
|:| Dresign annc wir
Dim¥pert
Dannn‘?atlons S .
IF [Telide e — - B 7 Hele Flatbar
hidden Feat = w-:ﬂ— = - SEAIF I T wrmiart
Set the properties For the selected view 4, 222in 8,450 Cin Under Defined  Editing Drawing Yiews 11
m Click and drag the Drawing View2 view boundary ] 5
back into the Sheetl boundary. (T
Note: Views and notes outside the sheet boundary do not print. : ':"E el
. . A | Annotations
The Parametric note is controlled through the 7 Hole o [ sheett
Flatbar part Boss-Extrudel feature. Sl
Drawing Viewl
=] % 7 Hole Flatbar<1 =
__'_] Sensars
[+ Annotations
3= ars1304
%> Front Plane
% Top Plane
-5 Right Plane
I., Crigin
[+ @ Boss-Extrudel
[ Cut-Extrudel
88 Lratternt
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Associativity

In SolidWorks, everything is 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 modify the depth of the 7 Hole Flatbar part. You will then view the
depth change in the part and then in the associative 7 Hole Flatbar drawing. You
will then return the depth of the part to it’s original dimension.

11 Modify the depth of
the 7 Hole Flatbar.
m  Right-click [1.52]

.S MATERIAL THICKNESS 1
inside the [4.52] [762] [s.35]

Drawing View1 7% ®17EQsP _\ L ] "
view boundary. @9 $ GE EE $ GE $>/
- = ===
[1.25.?] M
m Click Open

Part. The 7 Hole Flatbar part is displayed in the
Graphics window.

Zoom/PanfRotate

Recent Commands

¥iew (Drawing View1)

m Click Boss-Extrude1 from the 7 Hole Flatbar
FeatureManager.

W, 7 Hole Flatbar (7HOLE<<Default
ﬁl Sensars

[+ |i| Annokations
3= ars1304
%> Front Plane
%> Top Plane
% Right Plane
I.. Origin

=@

[+ . Cub-Extrudel

288 LPatternt

] Fillet1
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m  Click the .060[1.52]
dimension text.

m  Enter 0.200[5.08].

12 Return to the drawing.

m Click Window, 7 Hole
Flatbar - Sheet1 from the
Menu bar toolbar. The 7
Hole Flatbar drawing
references the modified
dimension of .2 [5.08] for

Creating a Trebuchet Drawing

MATERIAL
THICKNESS.
[ [1]
MATERIAL THICKNESS [szﬁ]
T . l¢.25]

[4.m3]
74 @19 EQSP

¢

| [
|
_$_$_

UM IESS Q1 HEF*EE SPECIHED,

OMENSE HE AFE I M WE
IR E

! ‘ R.25
-$-$-§5//

TITLE:

SIZE DWG. MO

A 7 Hole Flatbar

SCALE 111 WEGHT:

SHEET 1

1

REV

QF1

Associativity
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13 Return to the 7 Hole Flatbar part.
m Click Window, 7 Hole Flatbar from the
Menu bar toolbar.
m Click Boss-Extrude1 from the 7 Hole
Flatbar FeatureManager.
m  Click the .200[5.08] dimension text.
m Enter .060[1.52].
m  Click inside the Graphics window.
14 Return to the drawing.
m Click Window, 7 Hole Flatbar-Sheet1
from the Menu bar toolbar.

SolidWorks

@_,

The 7 Hole Flatbar drawing references the modified dimension of .1in[1.52mm]

for MATERIAL THICKNESS.

[152]
MATERIALTHICKMESS .1
[782]

[4.83]
7% .19 EQ 5P %
[

|
-9

$$$4|93/[

6.35]

Wt | DAl
uuuuuuu TIMLE:

»»»»»»»

SIZE DWG. MO

=1
A 7 Hole Flatbar

SCALE 11 WHGHT: SHEET1 OF 1

2 1

Do not delete the part or move the part location. Work between multiple

documents:

m  Press Ctrl-Tab to toggle between open SolidWorks documents.
m  Right-click inside the Drawing view boundary. Select Open Part. Example:

Open 7 hole flatbar.sldprt.

188

Associativity



SolidWorks Creating a Trebuchet Drawing

m  Right-click the part icon in the FeatureManager. Select Open Drawing.

m Commands are accessed through the Toolbars and Menus. Commands are
also accessed with a Right-click in the Graphics window and FeatureManager.

A majority of the 7 Hole Flatbar drawing dimensions are inserted from the 7 Hole

Flatbar part. An overall dimension is required to dimension the slot shape profile.

Adding a Dimension
1 Add an overall dimension in Drawing View1.
0 o v &

m  Click the Smart Dimension tool from the Smart yodel | spel  Format
Lo Items | Checker Painter

Annotation toolbar. The Dimension 5
PropertyManager is displayed. Smart dimensioning | Anowaton I

is the default option.

Qi SolidWorks | Fie et

| Dimension Assist Tosls R.

g| Smart dimensioning

A [ Rapid dimensioning

|@| Dimxpetk

<NOMNE > v

Layer A

|§ -Mone- bl

m  Click the top horizontal
line in Drawing Viewl.

m  Click the bottom
horizontal line in Drawing
Viewl.

m Click a position to the
rlght of Drawing Viewl as MATERIAL THICKMESS [1.“152]

453 762 | [5.25]

illustrated. 7><[<2§.19]EQ sP i [ 3 \ R.25
m Ifneeded, un-check the % D

Add Parenthesis box in $ $ $ $ $ @ E nizas

the Dimension Text box. 2] u -

m Click OK from the

Dimension
PropertyManager. View the new .48[12.19] dimension.
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Modifying the Radius Text T —
1 Modify the radius text. 9] - (@]
m Click the R.25[6.35] dimension text. R
m Delete R<DIM> in the Dimension Text box.
m Click Yes to the Overriding dimension text T
value question. E'E”E'

b3

m  Enter 2X R for Dimension text. Do not $|;||iﬁ e
enter the radius value. @]l o)/ €lav]
. . . |L_t||$| 52,505
m Click OK from the Dimension F[roe.. S ]
PropertyManager.

2 Insert dimension gaps.
m Insert gaps as illustrated.
3 Save the drawing.

m  Click Save ] R T
m Click Save All. R, D25

[RD1@Drawing View! of 7 Hole Flatbar

[1 .52]
il ATERIAL THICKNESS

[4.83] [re.2
TH P09 EQSP |

@eimﬂ

[1219
[12?]
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Creating a Design Tables.

Creating a Trebuchet Drawing

A Design Table is a spreadsheet used to create multiple
configuration in a part or assembly. The Design Table

controls the dimensions and parameters in the part.

Utilize the Design Table to modify the overall length and

number of the holes in each Flatbar configuration.

Create three Flatbar configurations:

m 3 Hole
m 5 Hole
m 9 Hole

Utilize the Design Table to control the Part Number and

Description in the Bill of Materials.
1 Open the 7 Hole Flatbar part.

m Click Window, 7 Hole Flatbar from the Menu bar

toolbar. The 7 Hole Flatbar part is displayed.
2 Insert a Design Table.

m Click Insert, Tables, Design Table from the Menu
bar menu. The Auto-create option is selected by

default.
m Click OK from the Design Table

PropertyManager. The Dimensions box and the

Excel spread sheet is displayed.

3 Select the input dimensions.

m  Hold the Ctrl key down.

m Click D1@Sketch1, D2@Sketch1,
D1@Boss-Extrude1, D1@Sketch2,
D3@LPattern1, D1@LPattern1 and
D1@Fillet1 from the Dimensions box.

m  Release the Ctrl key.

m  Click OK from the Dimensions dialog box.

The dimension names and default values are

automatically entered into the Design Table.

The Design Table displays the Primary Units of

the Part. Example: Inches. Default is entered in

Cell A3.

Note:

Creating a Design Tables.

Dimensions

Source

=

() Blank

@ Auto-create
) From file

Edit Control A

Allow model edits ko
(&) update the design
table

Block model edits
() that would update
the design table

Options ]

Add new rowscolumns in the
design table for:

Mew parameters
Mew configurations

Warn when
updating design
table

Flease select from the Following dimensions to add
to this new design table:

[ Cancel ]

191



Creating a Trebuchet Drawing SolidWorks

v SolidWorks Premium 2011 - [7 Hole Flatbar.SLDPRT *]

File Edit Yiew Insert Format Tools Data Window Help
RN R = W e S A AR I s 2 A i RN C)
& snaglt |24 | window - !
k. Ky (@ Settings - !
2___ 8 Vi
% [r5E A 1Bl CIDIEJFIG[HI T | 4 [ kK =
T EL Design Tahle for. 7 Hole Flathar =
%? Hole Flatbar (DeFauIt<<IE)eIé §
@Sensors = i 5 o E E
-':;_:{llnnnotations % % % % £ = E
§= arst 204 & B @ mhYh =
% Front Plane 5 g g g g cvo@a) g g
& Top Plane "3 |Defaull 3 0.25 0.06 019 05 7 0.01
% Right Plane |
I.. Origin z
(] @ Boss-Extrudel | 6 | 4
+ (@] Cut-Extrudel %
082 LPatternt o
€] Filet1 BN ¥
M 4 » W}\Sheetl/ < | @il
4 Enter the three
. . A 8] c | o[ E[FJe]H] 1
conflguratlon names. | 1 |Design Table for: 7 Hole Flathar =
m Click Cell A4. i
m Enter 3Hole. = = B o EE
. iz = o) 2 =2 =B =
m Click Cell AS5. 2 gl 2| 3| 2|k E
© ©® B B e ®
m Enter 5Hole. = o = 2 BE 2
R o2 ] ol o ol alal a
m Click Cell A6. | 3 |Default, 2 025 009 019 05 7 0.01
& |3HOLE 1 =
m  Enter 9Hole. & |SHOLE
5 Modify the Flatbar -5 (SHoLE
thickness. | @ |
. 4
m Click Cell D3. e 3
m Enter 0.09[2.29]. 4 < » »\Sheetl / % | >

6 Enter the dimension
values for the 3Hole

configuration.

m Click Cell B4.
m  Enter 1[25.4].
m Click Cell G4.
m Enter 3.
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7 Enter the dimension values

for the 5Hole configuration. 1_De§ignl'l':bllefor:?CHole Fle!tball:)r - a
m  Click Cell B5. 3
m Enter 2[76.2]. o . % ol E|E
m Click Cell G5. = & g sl ele %
m Enter 5[127]. , g) g g) g) E@g g)
8 Enter the dimension values 3 [Default 3 0.26 009 013 0& 7 001
for the 9Hole configuration. o B 3
m  Click Cell B6. 6 |oHoLE 4 =
m  Enter 4[101.6]. i
m  Click Cell G6. - =
m  Enter 9[228.6]. 4 4 b vhsheetl / < | &l

9 Build the three
configurations. SolidWorks
u Cth a pOSition OutSide the EXCEL * The design table generated the Following configurations:
Design Table in the Graphics L

3Haole

window. 2
m Click OK t-o generate the
configuration.

Note: The Design Table icon is displayed in the
7 Hole Flatbar ConfigurationManager.

10 Display the Flatbar configurations.
Click the ConfigurationManager | = | tab.

u ions

m  Double-click 3Hole. View the model. = § 7 Hole Flatbar Configuration(s) (Def
m  Double-click 5Hole. View the model. ﬁ Iiﬂfé

m  Double-click 9Hole. View the model. j% e

= Double-click Default [7 Hole Flatbar]. .

11 Save the model.

m Click Save . wet : .I

12 Edit the Design Table. ERY 7 Hole Flathar Configuration(s) (Defa
m Expand the Tables folder. e @;éblflimm,
m Right-click Design Table from the 7 Hole Flatbar ¢ ol .@_._Eﬁi&fz:lt_u_r_a_
ConfigurationManager. o L
m Click Edit Table. {38 Defal | save Table..,
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Click Cancel from the Add
Rows and Columns box.
Columns C through H are
filled with the default 7
Hole Flatbar values.

13 Enter DESCRIPTION custom
property.

194

Double-click Cell 12.
Enter
$PRP@DESCRIPTION.
Click Cell 13.

Enter 7Hole.

Click Cell 14.

Enter 3Hole.

Click Cell I5.

Enter 5Hole.

Click Cell 16.

Enter 9Hole.

SolidWorks
;onf\gurations
Parameters
$COLOR.
$DESCRIPTION
| SPARTRUMEER:
[ Show unselected items again
[ [a]4 ] [ Cancel [ Help
& 8] C ol EJFr]e] H] N
| 1 |Design Table for. 7 Hole Flathar
-
=
= ==
E g o 2 EE
= = in 2 = = =
] i} n IR A R .
22 = o = o oo —
ow o m ow bt s B e
© 9 ® 8 PE @
2 o o o o oo o
3 |Default, 3 025 0.09 019 05 7 001
| 4 |3HOLE| 1 025 0.09 019 05 3 0.01
| 5 |SHOLE| 2 025 0.09 019 05 & 001
| B |9HOLE| 4 025 0.09 019 05 & 0.01
7]
(2]
sl
10 »
W 4 b M) Sheetl/ < ¥
A B £ [l efFrle] H] [
1 |Design Tahle for: 7 Hole Flathar
=
=
b L
= [
E - = S
= E 4 255 - o
£ 2 4 £ EE E a
36 s [=3 o oo =
o) o m o o | [ o
@ 9 B ¥ e @ r
- d| =| =| &|=| = o
[ 2 | [ [ [ [ == [u] =
| 3 |Default 3 0.25 009 019 05 7 0.017HOLE
| 4 |3HOLE 1 0.25 009 019 0.5 3 0.01 3HOLE
| 5 |SHOLE 2 0.25 009 019 0.5 & 0.01 SHOLE
S OHOLE 4 0.25 009 019 05 4 D.D1|9HOLE _l
o)
9
10 ~
M 4 d]\Sheetl/ [« |
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14 Enter the PARTNUMBER property.

. H [ 1 ] J [ K
m  Double-click Cell J2.
m Enter SPARTNUMBER. é
m  Click Cell J3. T i
[}
m Enter DCP-TR-100007-7. o u %
m Click Cell J4. o SLE’ =
m Enter DCP-TR-100003-3. = M %
. 0.01 7Haole DCP-TR-100007-7
m Click Cell J5. 0.013Hole  DCP-TR-100007-3
0.01 5Haole DCP-TR-100007-5
m Enter DCP-TR-100005-5. AT m&
m Click Cell J6.
m Enter DCP-TR-100009-9. %[H%H’ & »
15 Update the Design table. (i
. e . . . [Featarem design tree .,
m  Click a position in the Graphics window to %:;S::D:ager i
update the Design Table. 5 (] Anokations
16 Return to the FeatureManager. 3= arst aoe
% Front Plane
m  Click the FeatureManager | ® | tab. g Jop Plre
> Right Plane
17 Save the model. 1, origin
. = + figd Boss-Extrudel
| Clle Save + Cut-Extrudel
m Click Save. § Lpatternt
] Filet1
s B g [Cor e R e . e
1 |Design Table for. 7 Hole Flatbar
&
z £
& wl B E z i
E | 4| =| 5|8 m =
£ £ 4 £ B E B = =
@ o @ ©» 5% I 2 E
E] P 8 ® @B O i S
iz a 8 & & & & & 5 5
3 |Default, 3 025 009 018 045 7 001 FHOLE |DCP-TR-100007-7
4 |3HOLE 1 025 009 018 045 3 001 3HOLE | DCP-TR-100003-3
& |SHOLE 2 025 009 018 045 & 001 8HOLE |DCP-TR-100005-5
B |9HOLE 4 025 009 018 045 &5 001 9HOLE |DCP-TR-100003-9
7
[ & |
B —1
10 w
4 4 » W} Sheetl/ < 2
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Adding a Sheet to a Drawing.

SolidWorks drawings can contain multiple sheets. Each sheet can contain multiple
drawing views. New sheets are added as needed to fully document a project.

196

Open the 7 Hole Flatbar drawing.
]

SolidWorks

Click Window, 7 Hole Flatbar - Sheet1 from the Menu bar menu.

The 7 Hole Flatbar drawing is displayed. The Title block displays the new part
description. The dimensions in Drawing Viewl are displayed in magenta by
default. This color reflects their relationship to the Design Table.

[1.52]
MATERIALTHICKNESS 1

[7a2] |

A — e
)

[4za]

¥ @.19EQSP‘\
G388 94

[1z19]
[12.7] 48
35,
:u:::rn TILE:
nnnnnnnnn SEE DWWG. MO, REW
hhhhh o A 7 Hole Flatbar
PROMIIL | AFHEaTOk AWl SCALE: T WEKGHT: SHEET 1 <&F1
3 4 2 F 1
2 Add a Shee't to the drawing. ShecE(Gheetl) T
] nght-Clle Sheet1. Edit Sheet Format Edit Sheet Format
m Click Add Sheet. Sheet2 is displayed. LZC:S:EEt foas Eockoheebhous
K . . . Add Sheet... Add sheet...
m Right-click Properties in Sheet2. The Sheet o &
Properties box is displayed. X | Delete
l%’ Propertﬁ...

Adding a Sheet to a Drawing.
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Select A (ANSI)
Landscape for
Sheet Format/Size.
Select Third angle
for Type of
projection.

Click OK. Sheet2 is
created. Sheet?2 is
displayed in the
FeatureManager and
in the Graphics
window.

Sheet Properties

—_—
| sheetz
Scale: il | [1

Mame:

Sheet Format Size
(&) Skandard sheet: size
Only show standard Format

i — =
A LANST) Pal.pait &
B (ANSI) Landscape

C {ANST) Landscape
D {ANST) Landscape
E (ANSI) Landscape
LANFARIST | andsrane

Creating a Trebuchet Drawing

Type of projection
() First angle

[ \_1_i/@ Third angle

| a - landscape.slddrt |

Display sheet format

() Custom shest size

Use custom property values from madel shawn in:

iDeFauIt

|
|

Previ

Width:

X

[»__]
T

Mext wiew label:

Mext datum label:

e

11.00in

Height: 8.50in

B solidWorks jj e ESt Vew Ineert Tods Widow

e 902l %- ) B

2~ = 0K

[ A] Annotations
{5 Shestl
Sheet Format1

Drawing Wiewl

Drawing Yiewz

Drawing Yiews
[+ Drawing Yisws

= [ sheetz

; Shest Formatz

=

o nf

UbIrE: AT SprE

g aa .45 S @ Balloon v surface Finish Geometric Tolerance
Smart Linear Blocks
Model | Spell  Format | Note ,(% AutoBalloon /7 \Weld Symbol Datum Feature Area b2
Dimension : Mote... .
Items | Checker Fainter i Hatch/Fill
2 A UZ HoleCallout  §&) Datum Target d
- T
View Layout | Annotation | Skeich | Evaluate | Office Producis | DA% @0 6 - B X

BN E

AT [ [asheetl ] [hsheet2 [T ]

Solidworks Premium 2011

see owc, e, e
.......... = A Hole Flatbar
................... = SEAIET WiDe: SEnzoT
r : z ,
1.276n 64660 On  Under Defined  Editing Sheetz 1:1  [7] &

Adding a Sheet to a Drawing.
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SolidWorks

3 Return to Sheet1.
. . T E sheetf] [&Sheet2 [
m  Click the Sheet1 tab in the lower left corner of  [soiwerks rammzoit *S
the Graphics window. Sheet1 is displayed.
4 Copy the Front view of
Sheet1.
1 [1.52]
u Clle the 7 HOIe WAATERIA L THIC KMESS ] 52
Flatbar Front view [%83] [762] | _—
. 7 19 EG 5P 3
boundary. The Drawing ‘\ R — /7
Viewl @ -$- gb gb qa @ {
1 [12 19]
P'ropertyManager Is ‘ l ]2 ?]
displayed. The Drawing
View1 view boundary is
displayed in blue.
m Click Edit, Copy from the Menu bar menu.
5 Paste the Front view in Sheet2.
m Click the Sheet2 tab.
m Click a position inside Sheet2.
m Click Edit, Paste from the Menu bar menu. The Front view in Sheetlis
displayed in the Sheet2 Graphics window. Drawing ViewS5 is displayed in the
7 Hole Flatbar drawing FeatureManager.
EiSolidWorks |f i Ed Vien Insert Tods Wrdow Hep & 1) - - [d- 3-8 B2 - - B %
aa ABI fiv ;D Balloon V- Surface Finish Geometric Tolerance G
D\rig:;;:on Mg:lel Sél Format | Mote r\ilonear f}? AutoBalloon /7 Wield Symbol Datum Feature A_ ik »
= S R e e iy L Hole Callout W— Datum Target Lzt E
View Layout | Annotation | Sketch | Evaluate | Office Products | s
= ) SRS T TN e
]
@
I I‘ie-l;:krence ~ ‘Ef
| Configuration
L |% _Defau\t }-’%
Orientation ‘ﬁ
[I Standard views 7x[$3fplmsp IT?:R] /—2:( %
|@ . H r Sheet?
cull | CFEEEE]
— 2 . [127] [12.9]
@
Mare views:
[]*Dimetric
[ I*Trimetric
7HOLE
E_Impnr“t"l_lp_si_n“r!_s_ SEE DWE. WG
. A Hole F\o*rbor
e I Il e By = ST T P
T [CSSheeT | o sheet2 (771
Solidworks Premium 2011 1.242in  7.073in  Oin Fully Defined  Editing Drawing views 1:1 & [7] 3
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6 Display the 3Hole configuration.

. C . . | View (Drawing View5) |
] R1ght-c11'ck in the Drawing Lokl Rostior
View5 view boundary. Lock View Focus
m  Click Properties. The Drawing e
. . b . Tangent Edge
View Properties box 1s Comment
displayed. 3 | pelets
m Select 3Hole from the Use -ﬁ---?f??t\&f‘es“'
named configuration list. I—
R Configuration information
| Cllck OK. The 3H01€ Flatbar () Use model's "in-use” or last saved configuration
configuration is displayed. Qf'-;e e confg e —
| Leraul |
m  Move the dimensions off the [ '
. SHal
model as illustrated. Dise ol
Default

@SnlidWofks | File Edit View Insert Tools Window Help & | O-2-fl-=-9 '[% 'J- 2 - = XK
& N-@ - % ag i 5 L\ Mirror Entities 5
Smart Trim sma Display/Delete

Dimension O-a-8- Entities Dffset 221 bnear Semhbabien. oz = iogons

Entities
’ Sy Dy

- n] -

View Layout | Annatation | Sketch | Evaluate | Office Products |

- =

b

Bl » S @I G-
T )

e
7 Hole Flathar

[ 4] annatations

Sheet Formatl
Drawing Yiewl

Drawing Yiewz [4.83]
7X 9 EQSP

BN

Drrawing Yiswd

Sheet Formatz *
Drawing Yiews

—_ [12.19]
A8
[127] |
5

7 Open the 7 Hole Flatbar part.
m  Right-click in the Drawing View5 view boundary.

m Click Open Part. The 7 Hole Flatbar part is displayed in the Graphics
window.
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m  Click the ConfigurationManager | @ | tab.
Double-click the 3Hole configuration.
8 Return to the part FeatureManager.

m  Click the FeatureManager tab.
9 Return to the 7 Hole Flatbar drawing, Sheet2.
Click Window, 7 Hole Flatbar - Sheet2 from the

10 Modify the 3Hole drawing.
|

Menu bar toolbar.

Click the 7X dimension
text in Drawing View5.
The dimension text is
displayed in blue. The
Dimension
PropertyManager is
displayed.

Delete 7X in the
Dimension Text box.
Enter 3X.

\

SolidWorks

= % 7 Hole Flatbar Configuration(s)
=[] Tables
@ Design Table

1
182 7Hcle [ DCP-TR-100009-3
|32 Default [ DCP-TR-100007-7

N
<

% 7 Hole Flatbar {3Hole<Display State
(3] sensors
[ il Annokations
3= arsi 304
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plane
I.. Crigin
[+ @ Boss-Extrudel
(E7} Cub-Extrudel

882 LPatternt

] Fillet1

[251'4] -‘ 2% R

Pt
[Dl@Sketehz of 7 Hole Flathar|—
M

m Click OK from the Dimension PropertyManager.

11 Modify the Title block of Sheet2.
Right-click in the Graphics window.

Click Edit Sheet Format. The Title block lines turn

blue. View the right side of the Title block.

T T
L [12a9]
[12.7] A8
5

Riuencigolaik
) @)

[FHMOD-D1A<DIMEEQ 5P

»

| ) [
T |t ||

e
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Click the Zoom to Area tool.
Zoom in on the Title block.

Click the Zoom to Area tool to
deactivate.

12 Modify the DWG. NO. font size.

Double-click 7 Hole Flatbar in the
DWG. NO. box.

Creating a Trebuchet Drawing

41 | century Gothic

(v [1el I}O 1830 |

Click the drop down arrows to set the
Text Font from the formatting toolbar.

Select 18 for size.

Click OK from the Note PropertyManager.
13 Activate the Edit Sheet mode.

Right-click in the Graphics window.
Click Edit Sheet.

14 Save the 7 Hole Flatbar drawing.

Click Save [i]

Edit z%zet
Add g

Sheet (Sheet Format2)

© N\-@-N-* % D
Smart El= it @ 5 Trim  Conwvert

Dimension Entities Entities Entities

. @-0 - - = e

& Mirror Entities

Offset 828 Linear Sketch Pattem =

mSulidWolks ' File Edit View Insert Tools Window Help & { D - l'}-} = H L= ’E) v@]' ﬂ Fue T > =

Display,/Delete
Relations

View Layout | Annotation | Sketch | Evaluate | Office Products |
= »
¥

7 Hole Flathar

Annotations

Sheetl

Sheet Format1

Drawing Yiewl

Drawing View2

Drawing View3
E Drawing Yiewd

= [B sheetz

* Sheet Format2

3] r Swing Views|

: =

AT o @ - oo~

[254]

[‘.957] SEE—

SK[?DTP]EQ 3 Ry -—/2)‘
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el
4
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s (e o o
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EDEEEER
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0.518in

Solidorks Premium 2011

6.618in  Oin

Under Defined

7]

Edlting Drawing YiswS 1 : 1
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Sharing Information and Viewing 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.

eDrawings™

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 eDrawings
You can view 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.

Advantages of eDrawings ——
| Filg| Edit View Insert Tools
m  Recipients do not need to have the SolidWorks [ mew...
application to view the file. & | open..
m View parts, assemblies, and drawings outside of "
SolidWorks. ' % ::: 3
m Files are compact enough to email. S ekt
m  Creating an eDrawings file is quick and simple. &P s Al
m  Select the eDrawings [ # | tool from the eDrawings a s e
toolbar or click File, Publish to eDrawings to & ik,
publish an eDrawings file from any SolidWorks file. 28 | Publish to eDrawings
m  You can create eDrawings files from other CAD
systems.
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Creating and Viewing an eDrawings File

1 Create an eDrawings file.
m  Click File, Publish to eDrawings from the | i

Save Sheets to eDrawings file

Menu bar menu. () selected sheets
. [1shestt
m  Click Current Sheet. L

m  Click OK. The 7 Hole Flatbar Sheet2
eDrawings file is displayed.
2 Play the eDrawing.
m  Click Play.
m Click Stop.
m  Click Home.

L Ok J [ Cancel ] [ Help ]

+E SolidWorks eDrawings Professional - [7 Hole Flatbar.EDRW]

S@5 Fle iew Tools Window Help i e ll
Open Save Print... Send Help
: @ B
q q q g N
Zoom Fit  Zoom Atea Zaoom Rotate Pan Shaded |Perspective Select Horne Mass Props
i Previous Gop Next  Play | Messue Sectin  Stamp

3HOLE

‘A [7Hole Ratbar |7

Ayailable: Erterprise POM 2011 SPA iz avallable for downloed. | =2|@ DRAW ING S® / ®
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Saving eDrawings Files
You can save eDrawings files in one of several formats. You can save eDrawings
as:

eDrawings - Part, assembly, and drawing eDrawings files that can be viewed by
systems that already have eDrawings.

HTML - eDrawings files that are viewed using browsers that support HTML.

Executable - Self-contained executable file that contains the eDrawings Viewer
embedded in the file. These files have .exe as a file name suffix.

Zip - A compressed 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 an eDrawings File

1 Save the eDrawings file.
m Click File, Save from the eDrawing Menu bar menu.
m  Select the SolidWorks-Trebuchet folder. Accept the default name. The Save
as type is: eDrawings Files (*edrw).
m Click Save.
Note: The file can be viewed in a web browser.

|E2) SimulationXpress
) | 5olidwarks Mation

=

)

= )
:‘ﬁg [ S

= S B2

T e

=

ks

o
@
i
=
=1
b=}

i

Favorites File name: | 7 Hole Flatbar. edna
ﬁ Save as type: | eDrawings Files [* ednw) v

Save with shaded data

204 Saving eDrawings Files



SolidWorks Creating a Trebuchet Drawing

Returning to the 7 Hole Flatbar drawing
1 Close the eDrawings file.
m Close the eDrawings box. The 7 Hole Flatbar Sheet2 drawing is
displayed.
2 Save the 7 Hole Flatbar drawing and close all active windows.

m Click Save .

m Click Window, Close All from the Menu bar toolbar.

Creating an Assembly Drawing
1 Open the Counter Weight assembly.

m  Click Open|.”| from the Menu bar toolbar.

m  Select the SolidWorks-Trebuchet folder.

m  Seclect Assembly for Files of type.

m  Double-click Counter Weight. The Counter Weight
assembly is displayed in the Graphics window.

2 Create an assembly drawing.

New SolidWorks Document

m  Click New from the Menu bar toolbar. [ Templates | Tutoril |

m  Double-click Drawing from the default 5 =
Templates tab.
Part Assembly

m  Click A (ANSI)

Landscape. " Shest Farmat/Size E|
| | Check Standard sheet (&) standard sheet size .
S ize Only show standard Formats .Pr?vlew.
[ canist Landscapes |
m Click OK from the A Prra =

|B (AMSI) Landscape

|
Sheet Format/Size box. 5 o030 Lancocane |
The A (ANSI) Landscape PRt s &) - g
paper is displayed in the e ionit
. . [¥] Display sheet Format ‘width:  279,40mm
new Graphics window. The e

() Custom sheet size

sheet border defines the
drawing size, 11in. x
8.5in.[279.4mm X
215.9mm)].

| | | [ ok ] [ Cancel I [ Help
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3 Close the Model View PropertyManager.

m  Click the Cancel tool from the Model View
PropertyManager. The Draw FeatureManager is
displayed. Sheet!1 is displayed in the Graphics

Note:

206

window.

Set Third Angle

Projection.

m Right-click in the
Graphics window.

m Click Properties.

m  Check the Third angle
box for Type of
projection.

m Click OK from the
Sheet Properties dialog
box.

Third Angle Projection is

used in the Lesson.

Sheet Properties

Type of projection
() First angle

C%Thlrd angle

[sheern |

Scale: I1 | 3 |1 \

Mame:

Sheet Farmat Size
() Standard shest size
[ only show standard farmat
| & {ANST) Landscape ~
A (ANST) Porkrait [0
B (AMSI) Landscape
C (ANSI) Landscape
D {ANST) Landscape

E {ANSI) Landscape
A0 FAMSTY | anderzns

CiiDocuments and Settingsit Browse...

Display sheet format

Reload

v

() Custom shest size
| | rei | |

Use custom property walues from model shown in:

| Default v

SolidWorks

4 - ©e

Mess Cancel K

Select a part ar assembly from
which to create the view, then
click Mext,

Part/Assembly to Insert 2

Open documents:

Nz Counter

Erowse.. .

£

| Thumbnail Preview

b

Options

Start command when
creating new drawing

Cosmetic Thread Display 2
(T High quality
() Draft quality

Next view label:

a__]
]

Next datum

Preview

width:  Walue

Height: Value
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5 Set Drafting Standard.

Unik syskem
. . @ COIMKS (meter, ki 3 d
= Click Options [51] Document el e
Properties tab from the Menu bar b
X #)1PS {inch, pound, second)
toolbar. The Document Properties - O custom
Drafting Standard dialog box is
. T Unit Decimal:
dlsplayed' Basic Unil:slme | - | ==
m  Select ANSI for Overall drafting Tength 123
Standard, Dual Dimension Length millimeters ﬂ e
6 Set unit system and length. e ey ne
- Clle U nits Mass /Section Propertie meters
. Length m?croinches 1z
. . :
m Click IPS (inch, pound, second) for e s
. Fi v
Unit SyStem. Per Unit Yolume =t
m  Select .123 for Length unit decimal
place.

m  Select None for Angle decimal place.
m  Select millimeters for Dual Dimension
Length.
7 Set dual unit display.
m Click Dimensions from the
Document Properties dialog box.
m Check the Dual dimensions display i

Syskem Options | Document Properties

Qrafting Sta!ﬂdard COverall drafting standard
+- Annotations AMSI-MODIFIED

b Wirth i Sharps Texk
+- Tabl
8 Set S(;;tem options Datsing S
m Click OK from the Document A AR

ANSI-MODIFIED

Properties-Dimensions dialog box.
Text

Century Gothic

Cual dimensions

# rLual dimensions displa: o units For dual displa
opld O:otzlont D;;Right " dOlL:Ftpl '
9 Insert the Counter Weight assembly.
m Click the View Layout tab from the g solidWorks | i
CommandManager. -_
m  Click the Model View | 1| tool from the View Sgaﬁiﬂj\fd '*\’j,io;dﬁ
Il;ayout toolbar. Thﬁ: Model View e oyt
ropertyManager is displayed. —
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SolidWorks

m Click Counter Weight in the Open documents box.

[E@dodelview 7]
m Click Next . Drawing view names are based on the v % e 6
part view orientation.

Message A

Select a part or assembly from
which to create the view, then
click. Mext.

Part/Assembly to Insert 2

Open documents:

| Thumbnail Preview Y |
Dptions #
Start command when

creating new drawing

Cosmetic Thgd Display 2
() High quality
() Draft quality

10 Insert a Shaded With Edges
Isometric view.

m Ifneeded click *Isometric in the
Orientation box.

m Click Shaded With Edges from | Message v
the Dlsplay Style bOX, Reference Eonﬁgurationﬂﬁ
Note: Single View is activate by default. P8 [osfaut v

Orientation A

[ create mulkiple views

Standard views:

o
B0 ()
|
Maore views:
BE0R® < | =
e = [Crreview

208 Creating an Assembly Drawing



SolidWorks Creating a Trebuchet Drawing

m Click a position for the Isometric view in the upper right corner of Sheetl.
11 Deactivate the Origins.

m Ifneeded, click View, un-check Origins from the Menu bar menu.

@SnlidWorks | Fle Edit View Insert Tools Window Help (& l O-FEl-2-E vl. 2?2 - O X
& N-@-pd- % 2 im| L\ Wirror Entites =
mar Tim onver oo isplay/Dele
Diriensiton E T g T _@‘ T E:ﬁﬁes CEmitiest ;fgzits =F= toex ehivatioy -|° I'Rje\gégnste
= ® - o = v e > :
view Layout | Annotation | Sketch | Evaluate [ Office Products | AT d G- — 5 X
@
&
__Reference Configuration % | Ll::/_
[ [pefaut v 2
Orientati | |
rientation A =1
O e | =
o | L
agog |
()
Mare views: |
| T*imetric
[C*Trimetric
E_Impurt options ¥ |
Display State N e p— T @ounter Weigh
@ [Cipiey et | | P SCAIE S WECH: SHEEL T
| l— ] -
SIATRT] [hysheett [5J ]
Solidworks Prermium 2011 6,113in 46460 Oin Under Defined  Editing Drawing Viewl 1:1 IE[ @
12 Modify the model scale. =
ispla Syl m—
m  Check the Use custom scale box from the Scale FEEEIE
option.
Scale ~
. SeleCt 1:1. -_O Use sheet scale
. v . . (%) Use custom scale
m Click OK from the Drawing Viewl —
11 il
PropertyManager. — %
13 Modify the Title box. —

m  Right-click in the Graphics window.
m Click Edit Sheet Format. The Title block lines turn
blue.

m  Click the Zoom to Area tool.
m  Zoom in on the Title block.

m Click the Zoom to Area tool to deactivate.
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14 Modify the DWG. NO. font size.

Double-click Counter Weight in the Title
block.

:Eoun’rer ,y_\feih_

Click the drop-down arrows to

set the Text Font from the ' = e
formatting toolbar. IR ¥icpotden] A B.
Select 14 for size.

Click OK from the Note
PropertyManager.

15 Activate the Edit Sheet mode.

Right-click in the Graphics window.
Click Edit Sheet.
Press the f key to fit the model to Sheet].

16 Save the Counter Weight drawing.

Click Save . Accept the defaults.
Click Save All.
Click Save from the Save As box.

Bl SolidWorks jj Fie Edt Vew Insert Toos Window Hep g}l[] S A S RN 9 TR e B o <

] N-@-pJ- % -3 m) 5 L\ Wirror Entities
Smart Trim mam Digplay /Delete
Dimension O-a- @ T Entities O&S.Et =5 leas e Bt T Relations
Entities ..,
. -® - . i . &
View Layout | Annotation | Sketch | Evaluate | Office Producis | =

8,0 5 269 (3 6

|

M

] e

st [owe. e
A Counter Weight

SCaIETH MECWE -
W] L& sheett [F3 ]
SolidWWorks Premium 2011 11.074in 1.793in  Qin Under Defined  Editing Sheetl 1:1 ) @
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Exploded Views

Note:

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.

An exploded view consists of one or
more explode steps. An exploded view
is stored with the assembly
configuration with which it is created.

Creating a Trebuchet Drawing

Each configuration can have one exploded view.

You will create an exploded view of the Counter Weight assembly. You will then
display the exploded view in the Counter Weight assembly drawing.

You can animate the exploded view to represent how an assembly would be
assembled on the manufacturing floor. With SolidWorks Animator, you can record

the animation to an AVI file.

Inserting an Exploded View

1

2

Open the Counter Weight

assembly.
m  Right-click inside the Isometric
view.

m Click Open Assembly. The
Counter Weight assembly is
displayed in the FeatureManager.

Insert an Exploded view.

m Click the Assembly tab from the
CommandManager.

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

Exploded Views

Ch

L Cpen Assembly

Zoom/PanfRotate »

Recent Commands r

Lock View Focus

2-9-R]-0 5=

Counter Weight.SLDASM

<
Instant3D

ol I
Mew Bill of || Explod
Mation | Materials View
Study

AAGVE-T-v-@ £-8-

Exploded Yiew J

Separates the components into an
exploded view,
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3 Create Explode Step1.
m  Click the cylindrical face of the Axle in the
Graphics window as illustrated.

m Drag the blue/orange
reference triad to the front.
Explode Stepl is created.
View the on-screen ruler.

m Click Done from the
Settings box.

4 Create Explode

Step2.

m Click the
BaseNut on the
bolt as
illustrated.
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m Dragtheblue/orange
reference triad to the
back. Explode Step2
is created.

m Click Done.

5 Create Explode Step3.
m Click the Washer on the back side of
the bolt as illustrated.

m Drag the blue/orange reference
triad to the back. Explode Step3
is created.

m Click Done.

m  Click Isometric [ @ | view.
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6 Create Explode Step4.
m  Click the Bolt head of the
Counter Weight as illustrated.

m  Drag the blue/orange
reference triad to the front. Explode

Step4 is created.
m Click Done.

7 Create Explode Step5.
m Click the Washer on the front side of
the Counter Weight as illustrated.

214
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m Dragthe blue/orange reference triad
to the front. Explode Step5 is created.
m Click Done.

8 View the Exploded Steps.
m  Expand each Explode Step in the Explode

b3

Explode Steps
= .ﬂ Explode Stepl

Steps box. TR Adet
9 View the Results. @] Explods Step2
% Machine Screw Muk Hex_al-1
m  Click OK|¥ | from the Explode -oll] Explode stepd
4 % Flat Washer Type A Marrow_Al-2
PropertyManager. o o] Explode Stepd

% Pan Cross Head_AI-1
= .ﬂ Explode Steps
4 % Flat \Washer Type & Marrow_al-1

10 View the ConfigurationManager.

m  Click the ConfigurationManager tab.
m Expand the Default folder. =9

. . =T Default [ Courter Weight

m Expand ExplViewl. View the Exploded Steps. T gt Exp|[\,iew1 i

t& .ﬂ Explode Stepl
.ﬂ Explode Step2
.ﬂ Explode Step3
.ﬂ Explode Stepd
.ﬂ Explode Steps

Coun nfigurationis))

11 Animate Collapse.
m  Right-click ExplView1.
m Click Animate collapse in the
ConfigurationManager. View the animation. = T, Default [ Counter Weight ]

= o7

.| Collapse

- A%ﬂate collapse
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m Close the Animatation Controller. p——
12 Return to the Counter Weight
FeatureManager.

m  Click the FeatureManager tab. The
Counter Weight FeatureManager is
displayed.

13 Save the model.
m  Click Isometric view.

m Click Save .

14 Return to the Counter Weight drawing.
m Click Window, Counter Weight - Sheet1
from the Menu bar toolbar.
15 Set the Exploded state in the drawing.
m Click inside the Isometric view boundary.

m  Right-click Properties. s
onfiguration information
| Check the Show in exploded () Use model's “in-use” or last saved configuration

state bOX, (%) Use named configuration:
. |DeFauIt bl |
| Clle OK. how in exploded state
Display Stake
|Display State-1 ¥ |

Ball.oons [ show Envelop

OF ][ Cancel ][ Help
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m  Click OK from the Drawing View1 PropertyManager. The Exploded view
of the Counter Weight is displayed in the drawing.

m  Click the Rebuild | 8 | tool from the Menu bar toolbar.
16 Save the Counter Weight drawing.

m Click Save .

mSalidWorks || File Edit View Ingert Tools Window Help (& | O-F-B-%-% & 2 - - 0K
& \ @ - r\J g E‘E | 5 & Mirror Entities )
Smart Tri mas Display /Delete
D\mn;l?;\on O-&-08- Emr:iltl;nes ;EEE; i - Is&e?;ﬁoﬁse
E -@ - - 5] =
View Layout | Annotation | Sketeh | Evaluate | Office Products | - A x
B = @8, %5 2 @3- G- ‘
T .
Counter Weight @«
ii[ Annotations ,ﬁ@,
sheet Format 1 =1
Drrawing Wiewl —
e
=
— ———n SX * Caomier i sight
W] [ sheett [ 50
Solidiorks Premiurm 2011 0.176in 5.224in  0in Under Defined  Editing Sheetl 1:1 [7] @
17 Collapse the Exploded state in the ———
onfiguration information
drawi ng_ () Use model's "in-use" or last saved configuration
. .. . . OJt! d configuration:
m  Click inside the Isometric view | = =retemersn =
boundarY‘ %ﬁhow in exploded state
m  Right-click Properties. lay State
. | Displ.
m  Un-check the Show in exploded Ll %
state box.
m Click OK.

m Click OK from the Drawing
View! PropertyManager.
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SolidWorks

s Click Rebuild [ 8].

18 Save the Counter Weight drawing.

m Click Save .

@SolidWorks . File Edit View Insert Tools Window Help QID - L.!} - H > 5 v 5 k 'l-? AANE I s 4

& N-@-nJ- % 2 im) ! L\ Mirror Entities
Smart Trim mmm Display /Delete
Dimension O- - @ T Entities ;f;zeets EaEilaes S iRt v Relations
. @-0 - ¥ Y

w0 b

View Layout | Annotation | Sketch | Evaluate | Office Products |

‘= »

Counter YWeight
E Annokations

Q8 W6l G-

BB K

[0

& @ Caounter Weight <1

Lo [m]

!

S BWE. T o
- e A Counterieight
ancemn | vmer maroe - sCalEIn MECK: SMEEL G
B 4 2 =
WAV [&sheett [EJ
Solidvorks Premium 2011 11,003 2.008in  Oin Under Defined  Editing Sheet1 1:1 (3]
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Inserting a Bill of Materials —

=
A bill of materials (BOM) describes a product in terms of 2
its assemblies, sub-assemblies, and basic parts. The BOM is :
hierarchical and is usually shown as an indented list. Sub- | General Table
assemblies are indented under the top-level assembly; g 'Ei?:jﬁzltzri;|'s
individual parts are indented under sub-assemblies. | Revision Tabls
A SolidWorks bill of materials is created in an assembly gl e T
drawing, and it automatically manages the data that is
linked between the bill of materials and an assembly file
and its parts.
1 Insert a Bill of Materials.
m  Click the Annotation tab from the
CommandManager. >
m  Click the Bill of Materials tool from the
Consolidated Tables toolbar. |
2 Select the Isometric view. N |
m  Click inside the Isometric view of the Counter ' '
Weight. The Bill of Materials PropertyManager is
displayed.

3 Select the BOM template.
m Select bom-standard from the Table Template box.
m  Check Parts only from the BOM Type box.

m Click OK from the Bill of Materials

Table Template A

PropertyManager. The Bill of Materials is attached to || P &

the mouse pointer. — =

4 Position the BOM. e osen -
m Click a position in the top left corner of the drawing. Dlattochto onchorpolt |
View the results. [BoM Type Al

() Top-level anly
(&) Parts only
/1 () Inderked

13 |

[ Configurations

Default v

«| |

_. Part Configuration
Grouping

|

[ Item Numbers

|

| Border

13 |

[ Layer

& [-one- v]
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m  The BOM displays the ITEM NO., PART NUMBER, DESCRIPTION, and
QTY. of the Counter Weight assembly. The Bill of Materials for the Counter
Weight assembly is incomplete.

Adding a Part Number in the Bill of Materials

Modify the Bill of Materials to add a Part number to the Axle. You will then add a
part number to the Weight-Hook as an exercise at the end of this lesson.

ITEd MO PART MUMBER CESCRIPTICN GTY.
ol
CR-2-1-00] Flat
Freferred Narrow Fiy 0.1%

CR-PHMS 0.19-24x1x1-M
wWeight

ER-22-33-2 Eye Hook
MSHKMNUT 0.190-24-5- 1

— == = | m [~]-2

(o o | r =

TMLE:

SEE |[DWG. NO. REV
A Counter Welght

1 Add a part number to the Bill of Materials.
m  Open the Axle part. Click Open from the Menu 3

bar toolbar.
m  Double-click Axle from the SolidWorks-Trebuchet
folder. The Axle is displayed in the Graphics window.
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2 Set the Axle Part number.

m Click the Axle ConfigurationManager
tab.
m  Right-click Default.
m  Click Properties. The Configuration
Properties PropertyManager is displayed.
3 Set User Specified Name.

m Select User Specified Name in the drop-down arrow

menu from the Bill of Materials Options.

m  Enter DCP-10000101 for the Part Number displayed

when used in a bill of materials.

m  Click OK|¥ [ from the Configuration Properties
PropertyManager. Default [DCP-10000101] is
displayed in the ConfigurationManager.

4 Return to the part FeatureManager.

m  Click the FeatureManager tab. The Axle
FeatureManager is displayed.
5 Save the Axle.

s Click Save[i]

Adding a Part Number in the Bill of Materials

Creating a Trebuchet Drawing

=l % Axle Configurationis)

e

Lf:@ Add Derived Configuration. .

Show Preview

G

Bill of Materials Dptions “ '

Fart number displayed when
used in a bill of materials:

!User Specified Mame

[|Cocument Mame

g User Specified Mame

Bill of Materials Dptions “

Fart number displayed when
used in a bill of materials:

| DCP-10000101

IUser Specified Marme b |

Y

ontiguration:
= % Axle Configuration(s)
i |i=® efault [ DCP-10000101

I 2

% Axle (Default<<Default>_Display State 1
@I Sensors

(] :AI Annokations
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6 Return to the Counter Weight drawing.
m Click Window, Counter Weight - Sheet1 from the Main menu. View the

updated Bill of Materials.

SolidWorks
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Adding a Bill of Materials Description

Add a description to the Axle, PART NUMBER: DCP-1000010. The rest of the
descriptions in the Counter Weight Bill of Materials will be left as an exercise.

Note: Add meaningful descriptions to all items.

1 Add a description to the Bill of Materials.

Open the Axle part.

m Click Open from the Menu bar toolbar.

m  Double-click Axle from the SolidWorks-Trebuchet folder. The Axle is
displayed in the Graphics window.
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2 Set the Axle Part description.

Click the Axle ConfigurationManager
tab.

Right-click Default.

Click Properties. The Configuration
Properties PropertyManager is displayed.
Click the Custom Properties box. The
Summary Information box is displayed.

3 Add a part description.

Click inside the Property Name box as illustrated.
Select Description.

Click inside the Value / Text Expression box.
Enter AXLE.

Click the Evaluated Value box. The information is
displayed.

Click OK from the Summary Information box. The
Configuration Properties PropertyManager is
displayed.

p Configurations
= % Axle Configuration(s)

|I=ﬁ 1 LE'@ _Add Derived Configuration|

| Show Preview

| fE&perties...
| | GERTo

[-= Configuration Proper... 7

R

Configuration Properties ]

Configuration name;

Drescription:

| Default |

Comment:

Cust Properties...

Summary Information.

| surnmary | Custor | Configuration Specific

f Text v |lanE

Apply to: BOM quantity:
[ pefaule v [ -none- v| [ EditList |
Property Name [ Type I Yalue / Text Expression I Evaluated Yalue |
1 |anLE |

][ Cancel ][ Help

Adding a Bill of Materials Description
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m Click OK from the Configuration Properties PropertyManager. Default
[DCP-10000101] is displayed in the ConfigurationManager.
4 Return to the part FeatureManager.

m  Click the FeatureManager tab. The Axle FeatureManager is displayed.
5 Save the Axle.

m Click Save .

6 Return to the Counter Weight drawing.
m Click Window, Counter Weight - Sheet1 from the Menu bar toolbar. View
the updated Bill of Materials with the new description for the Axle.
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Inserting Balloons

Balloons label the parts in
the assembly and relate
them to the item numbers
in the bill of materials.

Insert balloons into the
drawing.
]

Creating a Trebuchet Drawing

& o ABC e @ Balloon V- Surface Finish G
D_Smar_t Model | Spel  Format | MNote il |@ utoBalloon |7 Weld Symbal Di
imension Note...
Items | Checker Painter =
5 LN R U Hole Callout @) D.

N |

View Layout | Annotation | Sketch | Evaluate | Office Pl

Adds balloons For all components in the
selected views,

{Autnﬁallnnn

Click inside the Isometric view boundary.
Click the AutoBalloon tool from the Annotation toolbar. The Auto

Balloon PropertyManager is displayed. Accept the defaults.

drawing balloons.
]

2 Save the Counter Weight drawing.

m Click Save .

Click OK from the Auto Balloon PropertyManager. View the inserted

Click and drag the balloons off the model to improve visibility.
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SolidWorks

Creating an Trebuchet Assembly Drawing

1
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Open the Trebuchet assembly.

Click Open from the Menu bar toolbar.

window.

Select the SolidWorks-Trebuchet folder.
Select Assembly for Files of type.
Double-click Trebuchet.

Click Isometric view. The Trebuchet is displayed in the Graphics

S SolidWorks J Fe b View et Tods Window teo @[1- 2 -fd- &% -9 Gl-)8 S . 2- -8 %

? oo B

Insert Mate Linear

Components Compan...

&

Move

Smart Companent

Fasteners

B [
Show é:sain:alz EEEEEHZEE';CE New Bill of | Exploded
Hidden ¥ | Motion | Materials View

Components - 3 Study

S

= ||Instant3D

Assembly | Layout | Skeitch [ Evaluate | Office Produds |

ClERe »
G s )
@ Trebuchet (Default=Display State-1=)
@ SENSars
I+ @ Annotations
- ¥ Front Plane

. & Top Plane

\62 Right Plane
£ I_, Origin
W (F) Catapult Base Assembly=1: {Del
& % (-3 Catapult &rm Assembly <1 = (Def.
&+ ¥ (-} Counter Weight <1 (Defaulk<Di
(= @@ Mates

£ | ¥

aaaf

A

FIsemetric

*®

QAASWE -6 @ B- 8- -8

[BEEIEAEY

ST 00 00]| Model | Wotion Study 1

| Solidiorks Premium 2011

Under Defined E

Create an Trebuchet Assembly drawing.

m Click New from the Menu bar toolbar. T
m  Double-click Drawing from the default = 5
Templates tab.
Part Assembly

m Click A (ANSI) Landscape.
m Check Standard sheet size.

Mew SolidWorks Document

Creating an Trebuchet Assembly Drawing
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Set dual unit display.

m Click OK from the Sheet
FOI‘mat/Size bOX. i Sheet FormatiSize El
m Click Cancel from the | ®@stendardshect sice L
nly show standard Formats
PropertyManager. Draw# —
is displayed in the new S(Eﬁﬁssbi e
. . C [ANSI) Landscape
Graphics window. D L
3 Set Drafting Standard. SRS e : =
a - landscape. siddrt [m
m Click Optlons , [¥] Bisplay et Farmar widtht  279.40mm
Document Properties tab | & cuson sheet see Helcle =tz
from the Menu bar toolbar. o | [ e ] [ beb
The Document Properties -
Drafting Standard dialog
box is displayed.
m  Select ANSI for Overall drafting standard.
4 Set unit system and length. _
. . Unik syskem
| Clle Units. IMKS (meter, kilogram, second)
. . () CGS (centimeter, gram, second)
m  Click IPS (inch, pound, second) for O MMGS (millmeter, aram, second)
. (®1P5 {inch, pound, second)
Unit system. . . &
m  Select .123 for Length unit decimal
place . Type | Unik | Decimals
m  Select None for Angle decimal place. ':as':h”"'ts —
I . . engl i
m  Select millimeters for Dual Dimension Do Dmeneen Tongl [milimeters 5 12
Length. Angle I Mone
- —| centimete )
Mass /Section Propertie meters
Length microinches 1z
mils ;
Mass inches
Feet b,
Per Unit Yalume

Syskem Options | Document Properties

m Click Dimensions from the
Document Properties dialog box. i gpoerd
m  Check the Dual dimensions display i
bOX. [+ Tables
Detailing

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic)

Set System options.
m Click OK from the Document
Properties-Dimensions dialog box.

Creating an Trebuchet Assembly Drawing

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Cual dimensions

ual dimensions display
@ op OBottom

[ 5hows units For dual display

) Right O Left
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7 Set Third Angle Projection.
m  Right-click in the Graphics window.
m Click Properties.
m  Check the Third angle box for Type of projection.
m Click OK from the Sheet Properties dialog box.
Note: Third Angle Projection is used in the Lesson.

8 Insert the Trebuchet assembly using the . P TR )
View Palette' i ”'I're.l.Juc:het.S"LD.&SM
m  Click the View Palette [#] tab from the R
Task Pane. _@_ mport Annotations
m Select Trebuchet from the drop-down =
View Palette menu. Ea
i Auto-ztart projected view
<
[ [Dirag views onto drawing sheet
m  Click and drag the *Isometric view into
Sheetl. The Isometric view of the Trebuchet is
displayed on Sheetl. A i
9 Deactivate the Origins. *Frant *Right
m Ifneeded, click View, un-check Origins from the
Menu bar menu. 82— —A&
10 Display a Shaded With Edges view.
m  Click Shaded With Edges from the Display i s
Style dialog box.
*Left *Bottom
- b\E
*Current *lsomettic
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11 Select model scale. — —
m  Check the Use ?ustomer scale box. el ]E]
m Select User Defined from the Scale box.
m Enter 1:3.

Scale ~

(O Use sheet scale

m Click OK from the Drawing View1 2 il e
PropertyManager. Drawing View]1 is displayed in the :”lszr[’—EF'”Td e
FeatureManager. i

SSolidWorks |f Fie Edt vew mnert Took window Hep @[ - - fd- 8- G-z - -0x
Fod N-@-J- % 23 i} 3 L\ Mirror Entities 5]
Smart Trim man Display /Delete
Dimension O-&a-0- Entities - EOFfS.Et 22 Unear Sketch Patlemy. 7| g batinng
ntities ...
= - :\ 4 - o ™
View Layout | Annotation | Sketch | Evaluate | Office Products |CL M@ 6 _ &%
B >
T .
Trebuchet l@
EI Annatations @
=@ =
=
]
4
b
e
SeE oS, WE oe
P A Trebuchet
g e T ne SCAIE 12 WEDwI sl 1g
B 2 2 3
W] Lo Sheett [T ]
Solidorks Premiur 2011 0.784in 7.235in  Oin Under Defined  Edting Sheetl 1:8 7]

12 Save the Trebuchet drawing.

s Click Save[H]

m Click Save All. Accept the defaults.
m Click Save from the Save As box.
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Inserting a Bill of Materials
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Insert a Bill of Materials.

m  Click the Annotation tab from the CommandManager.

m  Click the Bill of Materials tool from the
Consolidated Tables toolbar.

2 Select the Isometric view.

m Click inside the Isometric view of the Trebuchet. The
Bill of Materials PropertyManager is displayed.

3 Select the BOM template.

In this drawing, you will create a BOM using only the Top
level components.

m Seclect bom-standard from the Table Template box.
m  Check Top level only from the BOM Type box.

m Click OK from the Bill of Materials
PropertyManager. The Bill of Materials is attached to
the mouse pointer.

Position the BOM.

m Click a position in the top left corner of the drawing.
View the inserted BOM.

The BOM displays the ITEM NO., PART NUMBER,

DESCRIPTION, and QTY. of the Trebuchet assembly.

The Bill of Materials for the Trebuchet assembly is

incomplete. As an exercise, complete the Bill of Materials

for the Trebuchet drawing. Add Part numbers and
description for each Item.

SolidWorks

Counter Weight - Sheet1

Tables

+ %eneral Table

Hale Table

ﬁ Bill of Materials

@ Excel based Bill of Materials
B | Revision Table

: Billof Materials 7 |

« R
| Table Template ~

born-skandard |_'_J|

[ Table Position

[] attach ko anchar point

13|

| |

[BOM Type
() Top-level anky
() Parts only

() Indented

&« |

-Eonﬁgurations

« |

-Part Configuration
| Grouping

; D Keep Missing Item

«

;.Item Numbers

«

| Border

«

| .Layer

= -Mane- |
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Note:

To access the components in the Bill of
Materials, expand Sheetl, expand Drawing
Viewl, expand Trebuchet from the Trebuchet
drawing FeatureManager.

Inserting a Bill of Materials
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Inserting the String and Ball

Assembly
1 Open the String and Ball
assembly.
m  Click Open[.*] from the

232

Menu bar toolbar.
Double-click the String
and Ball assembly from the
SolidWorks-Trebuchet

SolidWorks

SERe >
=

’@ String and ball {Default<Default_Display St
ﬁl Sensors
[+ AI Annotations
% Front Plane
% Top Plane
%> Right Plane
I.. Crigin
+ @ Links-Ball<1 = {Default <Default_Display
# % Loop 1= (Default<<Default=_Display

[+ @@ IMates

folder. The String and Ball

assembly FeatureManager C\
is displayed. View the

String and Ball assembly in
the Graphic window.

2 If needed, open the Trebuchet Assembly.

Click Open from the Menu bar toolbar.
Double-click Trebuchet from the SolidWorks-
Trebuchet folder. The Trebuchet assembly is
displayed in the Graphics window.

3 Insert the String and Ball assembly.

Click the Insert Components tool from the
Assembly toolbar. The Model View
PropertyManager is displayed.

Click String and Ball in the Open documents box.

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

Message ¥

.Part..-"nssemhly to Insert #
bpen documents:

% Axle

% Counter Weight

@ String and ball

Thumbnail Preview ¥
Options "

Start command when creating
new assembly

Graphics preview
[Irake virtual
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4

Insert a Concentric Mate.
Insert a Concentric mate
between the paperclip
cylindrical face on the Catapult
arm and the inside cylindrical
face of the loop on the String
and Ball assembly.

Click the Cylindrical face
of the paperclip as
illustrated.

Click the Mate [ 8] tool
from the Assembly toolbar.
Face<1>@Catapult Arm is
displayed in the Mate
Selection box.

Creating a Trebuchet Drawing

S SolidWorks jj Fie Et Vien Insert Tods window Heb QlD P R e .@Bﬁg O e
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@ Sensors
[ [A] Annotations

Q Front Plane

@ Top Plane
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@ (F} Catapult Base Assembly <1
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9 (-} String and ball<1:> (Defaul
@m IMates

4
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4] Model | Motion Stu
Solidarks Premium 2011 Fully Defired  Editing Assembly 2] &)
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Click the Zoom to Area tool.
Zoom in on the loop on the String
and Ball assembly.

Click the Zoom to Area tool to
deactivate.

Click the cylindrical inside face of
the loop as illustrated.
Face<2>@String and Ball is
displayed in the Mate Selection box.
The Mate Pop-up toolbar is
displayed. Concentric is the default
mate type.

Click the Add/Finish Mate [] tool
from the Mate Pop-up toolbar.

SolidWorks

Face <1 =@Catapult Arm |
— N3 tring and tu.al__
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5 Align the Catapult arm to the String and Ball assembly.
m Click and drag the Catapult arm to the String and Ball assembly as illustrated.

6 Insert a Tangent Mate.

Insert a Tangent mate between the wood ball face on | Mate Selections ﬁ I
the String and Ball assembly and the flat plate face of %I : c@[_g_?@@h?_
the Catapult Base assembly. = ML [Tl

m [frequired, Right-click Clear Selections in the
Mate Selections box.

m  Using the middle mouse button, click and rotate
the assembly to view the face of the ball.

m  Click the ball face on the catapult arm as
illustrated.
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Face<3>@String and Ball is
displayed in the Mate
Selection box.

Click the flat plate face
of the Catapult Base
assembly as illustrated.
Face<4>@Catapult
Base is displayed in the
Mate Selection box. The
Mate Pop-up toolbar is
displayed.

Click the Add/Finish

Mate tool from the
Mate Pop-up toolbar.

SolidWorks

B5-E v

m Click OK from the Mate PropertyManager.
7 Fit the model to the Graphics window.

Press the f key.
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Insert Mate Linear Fremit Move Show Assembly Reference New gilof | Exploded »
. Components Compon... g Component Hidden Features Geometry Motion | Materials \D'\ew
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | g X
QUM B T @R-E-
; Sensors il
(2] Annotations =
% Front Plane =3
% Top Plane
- Right Plane e
I_, Origin Iﬁ
E,@ f) Catapult Base Assembly <1
@ (-1 Catapult Arm Assembly <1
& @ (-3 Counter Weight <1 {Defar 7
#-¥8 (-) String and ball<1 > (Defaullﬂ iy
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8 Save the model.
m  Click Isometric view.

m Click Save .

Creating a Trebuchet Drawing

9 Return to the Trebuchet drawing.

m Click Window, Trebuchet - Sheet1 from the Menu bar toolbar. The
Trebuchet drawing is displayed. View the updated drawing and Bill of
Materials.

10 Close all models.

]
completed this lesson.

Click Window, Close All from the Menu bar toolbar. You have successful
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In Lesson 5 you created the following drawings:

m 7 Hole Flatbar.
m  Counter Weight.

238

Trebuchet

In the 7 Hole Flatbar drawing you addressed:

Setting document properties.

Inserting a Front, Top, Right, and Isometric views.

Setting display style.
Setting Title block size.
Inserting view dimensions.
Adding a view dimension.

Adding and linking a Part Parametric Note.

Hiding the Right view.

Adding a Sheet to the drawing.
Applying a Design Table Configuration.
Creating an eDrawing.

SolidWorks
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In the Counter Weight drawing you addressed:

m Setting document properties.
m Inserting an Isometric view.
m Setting display style.
m  Setting Title block size.
m Inserting a Bill of Materials at a Part level.
m Inserting Balloons.
m Inserting Part Numbers and Description to the Bill of Materials.
m Creating an Exploded view.
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In the Trebuchet drawing you addressed:

Setting document properties.

Inserting an Isometric view.

Setting Display style

Changing scale.

Changing Title block font.

Inserting a Bill of Materials at a Top level.
Inserting a new component.

Inserting Standard Mates

Updating an Assembly.
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Glossary

Glossary

Term

Definition

animate

View a model or eDrawing in a dynamic manner.
Animation simulates motion or displays different views.

assembly

An assembly is a document in which parts, features, and
other assemblies (sub-assemblies) are mated together.
The parts and sub-assemblies 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.

axis

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.

boss/base

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.

Click-click

As you sketch, if you click and then release the pointer,
you are in click-click mode. Move the pointer and click
again to define the next point in the sketch sequence.

Click-drag

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.

closed profile

A closed profile (or closed contour) is a sketch or sketch
entity with no exposed endpoints; for example, a circle.

collapse

Collapse is the opposite of explode. The collapse action
returns an exploded assembly's parts to their normal
positions.
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collimate | To make (as light rays) parallel
component | A component is any part or sub-assembly within an

assembly.

Configuration

The ConfigurationManager on the left side of the

Manager | SolidWorks window is a means to create, select, and view
the configurations of parts and assemblies.
degrees of | Geometry that is not defined by dimensions or relations is
freedom | 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.
document | A SolidWorks document is a file containing a part,
assembly, or drawing.
drawing | A drawing is a 2D representation of a 3D part or

assembly. The extension for a SolidWorks drawing file
name is *.slddrw.

drawing sheet

A drawing sheet is a page in a drawing document.

eDrawing

Compact representation of a part, assembly, or drawing.
eDrawings are compact enough to email and can be
created for a number of CAD file types including
SolidWorks.

face

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.

feature

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.
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FeatureManager | The FeatureManager design tree on the left side of the
design tree | SolidWorks window provides an outline view of the

active part, assembly, or drawing.

graphics area

The graphics area is the area in the SolidWorks window
where the part, assembly, or drawing appears.

line

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.

mate

A mate is a geometric relationship, such as coincident,
perpendicular, tangent, and so on, between parts in an
assembly.

mategroup

A mategroup is a collection of mates that are solved
together. The order in which the mates appear within the
mategroup does not matter.

model

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.

named view

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.

newton

The SI(m-kg-s) unit of force. A force of one newton will
accelerate a mass of one kilogram at the rate of one meter
per second per second. In traditional English terms, one
newton is about 0.225 pounds of force (Ibf). The newton
is named for Isaac Newton (1642-1727). He was the first
person to understand clearly the relationship between
force (F), mass (m), and acceleration (a), expressed by
the formula F = ma.

open profile

An open profile (or open contour) is a sketch or sketch
entity with endpoints exposed. For example, a U-shaped
profile is open.

over defined

A sketch is over defined when dimensions or relations are
either in conflict or redundant.
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part

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.

planar

An entity is planar if it can lie on one plane. For example,
a circle is planar, but a helix is not.

plane

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.

point

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).

profile

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).

Property
Manager

The PropertyManager is on the left side of the
SolidWorks window for dynamic editing of sketch
entities and most features.

rebuild

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.

relation

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

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.

section

A section is another term for profile in sweeps.

section view

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.
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sheet format

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

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.

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 non-planar and can be
used to guide a sweep or loft, for example.

SmartMates

A SmartMate is an assembly mating relation that is
created automatically.

sub-assembly

A sub-assembly is an assembly document that is part of a
larger assembly. For example, the steering mechanism of
a car is a sub-assembly 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.

under defined

A sketch is under defined when there are not enough
dimensions and relations to prevent entities from moving
or changing size.

245



Glossary SolidWorks

246




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


