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Lesson 1
Introduction

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

m Identify the principal components of the SolidWorks 2010 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 2010 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

SolidWorks

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

Note:

It is recommended that you complete
the following SolidWorks Tutorials that
are integrated in the software before
starting the Trebuchet project:

m Lessonl - Parts.

m Lesson 2 - Assemblies.

m Lesson 3 - Drawings.

Access the SolidWorks Tutorial by
clicking Help, SolidWorks Tutorials
from the Menu bar menu.

Click Getting Started from the
Tutorials by Category dialog box.

Click Help, Student Curriculum to
access the Trebuchet folder curriculum.
Click Help, Instructors Curriculum to
access the Educator Resources.

- o :

Show Back Home Print

These tutorials present SolidVWarks functionality in
an example-based learning format. Read the
Conventions information.

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

Tutorials by Category

Getting Started Special Types of Models
= Productivity
Building Models L AarEamBERiE
| P—
‘Working with 5 2
Models Design nnalysui

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

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.
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W B
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Detection  Alignment
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& [A] Annotations _:]
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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 2010 has had user interface enhancement along with additional
tutorials, features, and tools. The SolidWorks 2010 (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, Options

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

[@sotiawors ] O -2-6-%-9 G180 ]

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.

Parts, Assemblies, and Drawings 5
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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 1T-JI

|@SnlidWo{ksN File Edit View Insert Tools Window Help 48 ||
I@SnlidWorks l File Vview Tools Help ,,.%F_] - L,i_)’ - |7 = H lﬂ e 'ZvSD“dWDrkss \ 2
I@.SulidWo;ks ] File Edit View Insert Tools Window Help ,Q,}{ O-F-F-=-e [Q_:| BE- 7 -

Drop drown / Pop-up Context —_

Too I bar | \c'i@' lensert Tools \"u’int:lowct I:!:Ip ? [@ | |% | & | »
Communlcate Wlth So“dworks b Screen Capbure 4 %iﬂie::nostr(:efaulk<DeFauIt>_Di
either thought the Drop-down | |Disploy * || (] Arnotations

i dif K =
menu or the Pop-up Context i [, § §<§2
toolbar. The Drop-down menu T Ko @ E 18
from the Menu Bar toolbar or the | (&) peres fg &Ll @
Menu Bar menu provides access to | ] e section flanes QI =
. ||| axes o [ Bol® ature (Boss-Extrude1)
various commands. — ey | comen

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.

Note: Context toolbars are available for the most commonly used selections.

Keyboard Shortcuts

EdiH\ View Insert Tools  Window

Some menu items indicate a keyboard shortcut like

this: | 4 | ansx |, SolidWorks conforms Repeat Last Cammand

to standard Windows conventions for shortcuts such & |cu chrbax
as Ctrl+O for File, Open; Ctrl+S for File, Save; | copy Cr+C
Ctrl+Z for Edit, Undo, and so on. In addition, you o -

can customize SolidWorks by creating your own
shortcuts.

6 Parts, Assemblies, and Drawings
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CommandManager Tabs
The CommandManager is a context-sensi

Introduction

tive 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, DimXp

ert, and Office Products.

Below is an illustrated CommandManager for a default part document and

PhotoWorks Add-In.

Note:

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

tab is displayed on the CommandManager.

B SolidWorks | Fle Edt Vew Dset Tods Window rep QlD -

Eye Hook.SLDPRT]

Swept Cut

& i
Extruded Hole Revolved m Lofted Cut
Cut Wizard Cut

o [ % Swept Boss/Base

Extruded Ravo‘\ved 4.'3 Lofted Boss/Base
Boss/Base Boss/Base
@ Boundary Boss/Base

@ Boundary Cut

& W Awe (& wep w 5
Fillet Linear Reference Curves
s % Draft e Dome Goomity Instant3D

= = E Shell @ Mirrar =

Features | Sketch | Evaluate | DimXpert | Office Producis |

cANBE J - RO

BisolidWorks J Fie bt Vew et Tods Window e S0 -8

=]
]

0 \ e @ * f‘J L EE} }
Sketch  Smart Convert £
Dimension O- -D - _@ - A Entities
= - & ] = % 2 o

Rapid
Sketch

Feafures | Sketch ;Eva\uate | Dim¥pert | Office Products |

QO mE-7-0-@2-0-

EiSalidWorks | re fdr vew et Toos wrdew seo @ | ) Y s b - e

Eye Hook SLOPRT L - SokdWi]

[Gl-18 = -

* & che W Deviston Ansirss Draft malves Symmetry Ched & =

4 B m e b9 . 2 o @

Deson | Messore  Mass Sechon  Sensr B Geometry ansives | T8 Zetva Stroes B0 ndercutanaivss - Thdmessacelvss ot | Smulaboiioress Floioress

Sty Properties Properties Sintsties o . ST | Anslyss Wned | Analyss
. IS curvanre S Paring Lre Analyes. 3] Compare Documenits Wead

Foaturns | Skatch bvmu':l[ Dumport | Ofcs Producs | 2 oW @3- Yo - 5

@SnlidWorks . Fle Edit View Insert Tools Window Help ﬁ

o
N i =T F
Auto Location Size Datum Geometric Pattern
Dimension  Dimension Dimension Tolerance  Feature
Scheme

Features | Sketch | Evaluate | DimXpel

rt, | Office Products
I ay

B SolidWorks jj Fie Edt View Insert Took Window Hep ]

SolidWorks
Office

Features | Sketch | Evaluate | Dim¥pert | Offica Products
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FeatureManager Design Tree

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

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

The Part FeatureManager consist of four default tabs:

SolidWorks

Y ledl - ES 2
(T

% Eve Hook (Default<<Default>_D|
@I Sensors

[+ ﬂ Annotations
3= Brass
& Front Plane
%> Top Plane
& Right Plane
I.. Crigin

= @ Boss-Extrudel
L\\S k& sketchi

&= @ Boss-Extrude2
1 @ Boss-Extrude3

FeatureManager , PropertyManager , ConfigurationManager , and

the DimXpertManager .

Heads-up View Toolbar

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

Standard Yiews

The Heads-up View toolbar is a transparent 1 @8088000 3

toolbar that is displayed in the Graphics area

when a document is active

[RasH® 7 & @R 0

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 E Displays the previous view.

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

more selected cross section planes.

m View Orientation : Selects a view LA DEANT-6o- @ - @-

orientation or the number of viewports from
the drop-down menu.

VD@
BEE6 |
® 3
o = Rl ==

8 Parts, Assemblies, and Drawings
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m Display Style : Selects the style &@-
for the active view from the drop- @
down menu. @

. )

m Hide/Show Items : Selects items | 5

to hide or show in the Graphics area. )

m Edit Appearance ' Removes
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.

ﬂ Perspective

Realview Graphics
&  shadows In Shaded Mode

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

selection. Is only available for a drawing.

Task Pane

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

, Design Library , File Explorer ,
SolidWorks Search , View Palette ,

Appearances/Scences and Custom

Properties .

Note: The Document Recover tab is only displayed in the Task Pane if your systems

DRI

SolidWorks Resources

Getting Started

U e Document

L‘f Open a Document

2 Making My First Part

ﬂ Making hy First Dravwing
ﬂ Tutarials

}/ General Information

Community

»

H

terminates unexpectedly with an active document and if auto-recovery is enabled

in Systems Options.

Mouse Buttons

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

m Left — Selects objects such as geometry, menu buttons, and objects in the

FeatureManager design tree.

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

.. ) ) N-@ -
Similar commands are grouped into consolidated flyout AR - @ - A
buttons on the toolbar and in the CommandManager. [ tormer Rectangle

1 [=] | Center Rectangle

Example: Variations of the Rectangle | =] tool are F < 3 Paint Corner Rectangle

consolidated together into a single button with a drop- 1 i &
arallelogram

down arrow. - Lihs

System Feedback

System feedback is provided by a symbol %D IQ‘ﬂ k‘(\ h i
attached to the cursor arrow indicating what
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.

Face » Edge---Dimension:-- Vertexy]

Getting Hel — -
g p . ] ﬂhgl[_]'i:?’v[g'!?%
SolidWorks has a comprehensive help function 2 | solidworks Help
that is designed to assist you. The SolidWorks i ok
help screen is displayed in its own window. Click i
- Release Notes
Help, SolidWorks Help tool from the Menu What's New 8
bar toolbar to view the comprehensive DUk Ties
SolidWorks help screen. Use SolidWorks Web Maving fram 20 ta 2D
Help to connect to the internet. [%] Uss Solidworks Wb Help

Check'for Updates. ..

Activate Licenses...
Transfer Licenses. ..

Show Licenses. ..

About Solidworks, .,

Customize Menu

10 Parts, Assemblies, and Drawings
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o =

Hide Back

e &
&

Hid

| Cantents | Search |

Introduction

Contgpts | Search |

% Introduction
i Welcorme to Solidworks Help
[7] Conventions

i @ Access to Help

El@ what's Mew

El@ Adrninistration

El@ User Interface

El@ Solidworks Fundamentals

El@ Moving from 2D to 3D

@ Assemblies
ol it

Type in the word(z] to search for;

|cut extrude
Select topic: Found: 106
Title Location FHa

Extrude Propertpba..  Solidwiork... 1
Bosses and Cuts Wwhat's Ne... 2
Export Rules Circuitwor... 3
Boss and Cut Extrud...  Featursis’.. 4
Examples of Camera... Motion Stu.. &
Fipe and Tube Partz  RoutingH.. B

g7 SolidWorks 2010 Help E? SolidWorks 2010 Help

Note: You can also directly access the help for a specific

command by clicking the Help iconina

PropertyManager.
Sketch Plane iv |
Direction 1 3

| [ pirection 2 ¥ |

| Selected Contours ¥ |

Parts, Assemblies, and Drawings 11
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Before You Begin

Note:

12

Copy the Trebuchet Design Project folder from the SolidWorks web site onto
your computer before you start this project.

Start a SolidWorks session.
Click All Programs, SolidWorks, SolidWorks from the Windows Start menu.
The SolidWorks application is displayed.

If you created the SolidWorks icon on your desktop, click the icon to
start a SolidWorks session.

Copy the Trebuchet Design Project
folder.

Click the SolidWorks Resources tab
from the Task Pane.

E

SolidWorks Resources

Getting Started

b

D New Document
|‘_'.§.} Open a Document

& Making My First Part

Click the Student Curriculum folder as
illustrated.

ﬂ Making My First Drawing
il Student Curriculum

l\’} Instructors Curriculum
ﬂ Tutorials

1/ General Information

Before You Begin
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Note:

Tip:

Expand the SolidWorks Educator
Curriculum folder.

Double-click the needed Curriculum
folder.

At the time of writing, the
Curriculum 2010 folder was not
available.

Double-click the Trebuchet Design
Project folder. View the available
folders.

Ctrl-click the Trebuchet Design
Project Files - For All Languages
folder as illustrated to download the
needed model files. A Browse For
Folder dialog box is displayed.

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

Download the zip folder.
Select a folder location.

Click OK.

Before You Begin

Introduction

Design Library E=

H-@ SolidWorks Educator Curriculum =
F_l@ _Curriculum 2009

W Bridge Design Project

' CO2 Car Design Project

' Fl-in-Schools Race Car Desigl
Hands On Test Drives |
-IZZ Mountain Board Design Proj 2|
5 Simulation Student Guides

127 SolidWorks Student Guide

(M al Trebuchet Design Project

9@ Curriculum 2008

< . . ;
Trebuchet  Trebuchet
Design .. Design Proj...

2009 _Treuchet Models.zip
Trebuchet Design Project Files - For
All Languages

CTRL + click to download zip file

“ Trebuchet
Design

Project Files -
For All

Languages

Browse For Folder

Please select & folder to download the ZIP file to:

B Desktop
& [BF Planchard, David C
i L Public
- 1M HL230-40
> l;" Network
I @ Control Panel

& Recycle Bin

2009_Race Car Design Project

Folder; ~ Desktop

Make New Folder ]\r‘ ok | [ cancel

13
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4 Un-zip the model files.

Note:

14

Browse to the location where you saved the zip folder.

Right-click the zip icon folder.

Click Extract All.

Select the folder
location.

Click Extract.

View the results.

Double-click the 2010
Trebuchet Models
folder. View the results.

At the time of writing,
the Curriculum 2010

folder was not available.

You now have a folder
with all of the needed
initial SolidWorks
model files and folders.

Files will be extracted to this folder:

Show extracted files when complete

Select a Destination and Extract Files

SolidWorks

Open
Explore

Extract All...

Vs

lanchard\Desktoph2009_Treuchet Models|

[ . » 2009 Treuchet Models » =

Favorite Links

Name

Date medified Type

.. SolidWorks-Treuchet-1..

12/22/2009 7:56 AM _ File Folder

[l Documents
B Pictures

B music

More »

Dt modified

- [ 4 SimulaticnXpress L2r202000 756 AM

: :“:""“"" L SclidWorks Motion  12/22/2008 756 AM
""" Fpdinch Wheel GIDSSC 1 171772009 1225 PM

B rusie Bt inches SLOPRT 11720091225 PM
More B Fatplate GIDS SC 1 1717720091208 PM
Vi v | 7 Hole Angle (DS SC . /17720001225 PM
J Pubkc . 7 Holex SLDPRT V17720091218 PM
2 iz i L1 Holes SLOPRT 171772009 1248 PM
@ Nework 513 Hole Angle GIDS SC_ L/I7/2009 1218 P
B ContiPund TR0 Angled SLOPRT 171772000 1218 PM
- B Catapult Arm Assembl..  2/26/2008 818 AM
: 208 Fince Car D*"?‘F: + Catapult Boow Aepambl. 27262009 8:18 AM
B 200, Toeuchet hiedd TCoupling NASLOPRT 171772009 1218 PM
i Treisel Eye Mook SLOPRT 11772009 3:25 AM
‘_”'““".‘ i - FlatSLOPRT 171772000 408 AM

1 SelidWerks bgti— | e Aduptes CIDSSC1L 171772009 1225 PM

1 2909 Race Cor Desig %IL--gekawm.a_ mrmmﬁ::
TR Tiesche Modk | pLauncher ShARSLOPRT 117720091225 PM

Type Sge

e Folder |

Fibe Folder

Solidwons Pan D 265 KR

SerlvlWerks Part 0 KB

SolidWerks Part 0 miKE

SolidWoeks Part D me E
SolidWorks Part D T

SolidWorks Part D LT

SolidWerks Pat D I0KD

SelidWerks Part O 176 K8

SolidWorks Asem 1378

Sl Werks Sttem_ W

Sl Werks Part D 1M KB

Solidwerks Pan D 13268

SolidWerks Part D b1

SolidWorks Part D L1

SolidWorks Part D b1

SolidWorks Asem_ 134 KB

SelidWerks Part D THER -

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
with SolidWorks.

A template forms the basis of a new part

SolidWorks

Templates | Tutorial|

@

Assembly

Drawing

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:

16

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.

X @

3 S

[ |

B

Grid
%E

[W] &

isplay grid
ash

utoratic scaling

Sketching
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Sketch Tools

Modeling the Trebuchet

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.
They are: Front, Top, and Right.

Starting a SolidWorks session
1 Start the SolidWorks session.

m Click All Programs, SolidWorks 2010, SolidWorks
2010 from the Windows Start menu.

o=

8
% Partl {Default<<Default>_Displa
E@ Sensors
[ [A] Annatations
32 Material <not specified=
% Front Plane
%> Top Plane
\<§\ Right Plane
i I.. Origin

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.

Soiichorks Premium 2010

SiSolidWorks Jf Fie vew Toos bep GO -F -l -9 - k- BE- Qs )7 - - 85

SolidWorks Resources

> & X

-Gening Started
[ Mew Document
B Open a Document
B Tutorials

'_a* What's Newy

L) General Infarmeation 3

Community

| e Customer Portal

B User Groups

C,:'J Discussion Forum
Technical lerts & Hews

Available: SolidWotks Enterpris

> PDM 2010 SP1.0 is awailable f
download

, Available: Salidiadks 2010 SP
is awailable for download
Available: Solidiorks Enterpris

> PO 2000 SPE.0 is awailable £
download

5 Awailable: SelidWarks 2009 SF
is available for download

> Wiew All

Online Resources
U Find fostorn Mannfachrers |
i

Sketch Tools

17
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The SolidWorks 2010 default Task Pane
contains six tabs:

m  SolidWorks Resources tab.

m Design Library tab.

m File Explorer [& | tab.

m Search tab.

m View Palette tab.

m  Appearances/Scenes | € | tab.
m  Custom Properties| =T | tab.

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

m  Getting Started.

m  Community.

m  Online Resources.

Along with the Tip of the Day box.

SolidWorks

Design Library E=
@ @ O @

=17 SolidWorks Educator Curriculum =

2 _Curriculurm 2009

|7 Bridge Design Project

' CO2 Car Design Project 5

' Fl-in-Schools Race Car Desig:=

7 Hands On Test Drives |

7 Mountain Board Design Proj ]

= Sirulation Student Guides

' SolidWorks Student Guide
Trebuchet Design Project

7 Curriculum 2008

3 _EDU Curriculum Introductic ™

I 3

Trebuchet  Trebuchet
Design .. Design Proj...

"\J!‘i;_{'"np of the Day

= Youcancycle
through the open
documents in
SolidWorks by

using Ctrl+Tab.
MNext Tip

Tip:  Other user interfaces are available to be displayed:
Machine Design, Mold Design, or Consumer Products Design during the initial

software installation selection.

Note:

18

The Design Library Design Library 45| |5 @l Design Library
. . 3% = L annotations
includes the following menus: - G I _ =

. . fret Design Lib features
m Design Library. e %T::::;' e Forming tocs
| TOO| bOX = % 0 30 ContentCentral I motion

= B§Y sclidwarks Content [+ 7 parts

m 3D ContentCentral. G e
m  SolidWorks Content. iy Lad Rorting Dot

The Design Library menu

contains the following folders:

annotations, assemblies,
features, forming tools,
motion, parts, routing, and
smart components.

+ 7 Solidworks Educator Curriculum;

I weldments

The SolidWorks Content folder contains the SolidWorks Educator Curriculum.

Starting a SolidWorks session
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SolidWorks File Explorer | = [ duplicates

Modeling the Trebuchet

Windows Explorer in functionality on your @

computer, plus recent documents that are active : @

|n SO|IdWOI‘kS [Ellilfki:?:llilsj;;; this task pane tab. 7%
=
£
5

Search is displayed in the upper right T T

corner of the SolidWorks Graphics window [ decei bomiians

and in the Task Pane. The Search tool in Search Keywords R

the Task Pane searches the following

locations: geaLh

m All Locations |l

m Local Files @

m Design Library %

m Toolbox —

m 3D ContentCentral =

m Add Location r

Select any or all of the above locations. If e

you do not select a file location, all

locations are searched.

—— Yiew Palette E=]

Use the View Palette | 32| 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

:Exercise1.2 ED @

[ Import &nnatations

Auto-start projected view

EREECEE

[

Dirag views onto drawing sheet

19
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Tip:

Note:

20

SolidWorks

Appearances/Scenes provides
a library of appearances and
scenes. When PhotoWorks is
added in, this tab includes
PhotoWorks decals and lights.

Appearances;Scenes =
-.|;=.'. =il @

[+ ?‘ Appearances

[+ & Scenes

B8[0&E

Appearances;/Scenes
Click to display this task pane tab.

st

PhotoWorks Items create photo-
realistic images of SolidWorks models.

PhotoWorks provides many professional ) options
rendering effects. Customize...
Add-Tns...
Click Add-Ins. from the Menu bar menu
drop-down arrow. Click PhotoWorks from e T
the Active Add-ins dialog box to active the L Nl Pl A :
PhotoWorks feature. [13 30 Instant website O
[]&R Circuitworks Bl
[ eDrawings 2009 O
E 2 Featureorks 2
[ Phatawarks O
[1#il ScanTozD ]
Custom Properties provides the ability Custom Propertics =
to enter custom and configuration-specific properties A property page for part fies s
3 not found. Click 'Create now..." to

into SolidWorks files.

El Counter

| 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.

Craate now...

Starting a SolidWorks session
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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 r?lﬁl
% a 30 representaton of & snghe desgn component.

Q@ 230 arangement of parts andfor ofher assembles

42D engineering drawing, typicaly of a part or assembly

] (oo | [ e |

Advanced . 0K

.New SolidWorks Document r?lﬁl

Templates | Tuterisl

| Rty
Drawng

Preview

Novie \o«]lcmllm‘

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

21



Modeling the Trebuchet SolidWorks

Bl SelidWorks jj P Edt Vew nsert Tods Windon tielp 2| O-F-BH-2-08 72 8%
& N-O-p-iE 6 |
Sketch  Smart Convert £
Dimension O- -‘) M @ M A Entities 2
= < L@ T % = ]
Fealures | Sketch | Evaluale | DimXper | Ofice Producls | _ 8%

SYEIAEEE LUSNE-T-oo-@K-0-
e

% Partl (Default<<Defaults L@_
él SENsOrs ﬁ

[+ ll Annotations I::/
§E Material <not specified: p——
%y Front Plane ﬁ
@ Top Plane @
%2 Right Plane ’"E
b=

I.. origin L. l‘
—|
b

Origin

Sl | 3] *Trimetric
W[ F] 01| _Model [ Wotion Study1 ]
Solidvorks Premmiurm 2010 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

O-82-B-%-% ['%_—t]!llg;_l Part
System Options are stored in the l J‘E &
registry of the computer. System : H}} ;
Optlons are not part Of the hanges options settings for Solidworks

document. Changes to the

Systems Options affect 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.

22 Setting System Options
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m  Select ANSI from the drop-down menu for Drafting Standard.

| Document Properties - Drafting Standard

System Options | ‘Documenk Properties |

| D[afti”g Standard Overall drafting standard =

| Iil Arvnnta.tlnns | R |
[#- Dimensions
wirtual Sharps

[# Tables

Detailing

GridiSnap

Units 4—

Colors

Material Properties

Image Cuality

[ Load From External File. ..

2 Set unit system and length.

R Unik syskem
|| C“Ck uUn ItS . 8MKS {meter, kilogram, second)
. . G5 (centimeter, gram, second)
| C“Ck |PS (InCh, pound, O MMGS (millimeter, Sram, second)
second) for Unit system. i o i
Select .123 for Length unit -
| .
decimal place. Type unit [ecimals
m Select None for Angle ol
. Length i 123 4_
deCImal place Dual Dimension Length millimeters l]..12
m  Select millimeters for Dual Argle WN <«
Dimension Length. Mass /Section Propertidiars
Length m?croinches 1z
mils
Mass inches

feet h

Per Unit Yolume

Setting System Options 23
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3 Set dual unit display.
m Click Dimensions from the
Document Properties dialog box.

SolidWorks

Syskem Options bocument Properties

Drafting Standard
+- Annotations

COverall drafting standard
AMSI-MODIFIED

m Check the Dual dimensions display 2

box.

4 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,

[1

Note:

24

+ Tables
Detailing

Wirth_i Sharps

Text

Century Gothic]

Text

Crverall drafting standard
AMSI-MODIFIED

Font... Century Gothic

Dual dimensions

ual dimensions display
(&) Top ) Bottom

[ 5haws units For dual display

O Right O Left
‘Overall drafting standard
ANSL-MODIFIED
Text Arrows
Cantury Gothic 0.04n
Dusl dmensions %_)
Dual dimensions display  [Jshow unies For dusl display e |
@Top Oottom  (ORight OrLeft =

Dual precision

12 v

Primary precision

i [z B | i
W [ Same s nominal %] 4 | Same as nominal ¥
Fractional display

Stvlaigllg\lg\\g\ Stacksizer  |100% |
show doutle prime mrtc (1 (75 (=]

Bent leaders

Leader length: | 0.25in
Leading zeroes: | Standard ¥
Trailing zeroes: Standard v

Add parentheses by default

[]Center betwesn extension lines
[Clinclude prefix insids basic tolerance box
[Cpisplay dual basic dimension in one box

Tolerance...

0.25in
[ 5cale with dimension height
styler (—— \E\SH{_"\ Iﬁ\

Offset diskances

— 0.236in

L 0.394in

RadidDiameter leader snap angle: | 15deg

| Sx Cancel Help.

Setting System Options
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Preparing to Sketch

1 Select the Sketch plane.
m  Right-click Front Plane from the FeatureManager design tree. Front Plane is
highlighted in the FeatureManager.

Modeling the Trebuchet

@Sl}lidWoiks . Fie Edit \View Insert Tools Window Help y‘lD - ;}3' = Q =T ! ?r-0O&

Sketch

© N-0-pnJ-E

Smart

Dimension a- -D T @ T 4"%\-‘

E-68 - %

Convert s
Entities

- s

Features | Sketch [ Evaluate | DimXpert | Office Products |

I_, i

sHE® >
(T )

% Partl (Default<<Default=) S
[3] Sensors

3
<, Top)

- [A] A =
$= Mat |%\lﬁ’ ad
i '

F[5ketch ifrunt- Plane)

& Rig

4

30 Sketch On Plane

Section Wiew

Comment »
Farent/Child. ..

Properties. ..
Go To...

Hide/Show Tres Ikems. ..

¥

~

2| *Trimetric

AAEME-F-dw- @ £-O-

[ﬂﬁwmrm TSR

Creates a new sketch, or edits an existing sketch,

Editing Part ()

2 Open a Sketch.

m Click Sketch from the Context
toolbar. The Sketch toolbar is displayed. seth Smert | [y | @ by

3 Sketch a circle with a center point at the

Origin.
m Click the Circle | @ Sketch tool. The Circle %
PropertyManager is displayed. e

m  Move the mouse pointer into the Graphics window. The

@SnlidWo{ks . File Edit View Insert
e o \-ORN~-&

Dimension
. & Perimeter Circle

Feaures | Sketch | Office Products | Evaluate

cursor displays the Circle Sketch tool icon.

Preparing to Sketch

25
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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.
@SulidWorks I File Edit View Insert Tools Window Help. Qll:] - l{%' H z G@ = ' 2 - =LK
e & N '@HN T & D 3 L\ Mirror Entities ) Iﬁt | + ﬁ‘l
sicten cmenoon - D~ & - Al GRS oftet HHE new et eaten - s Remr| St
e < - N-* . 5 Sa = -
Feafures | Sketch iﬂuate | DimxXpert | Office Products | - A %
sSrE® | LAYMEB-F-6- O R-O-
Cl S— . 7 | % Partl (Default<=Default>_. .. S—
. E_ = |@
i 5]
Circle T!pe_ A E
o
Dptions A
- 3 R =077 @
Parameters A -
O
(o Origin
A [oremmes ]
L
3
*Front
Wla ]kl sl Model | Motion Study 1
Click drag from the center ar click cen... 0.77in 0.028in  Oin Under Defined  Editing Sketchi {Locked Focus) 2]
Dimensioning the Sketch
1 Dimension the sketch.
m  Click the Smart Dimension Sketch tool. The i
Srr_1art Dimension [R ] icon is dlsp_layed. }i&
m Click the circumference of the circle. The cursor I
displays the diameter feedback symbol. -

26
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m Click a position diagonally
above the circle in the
Graphics window. A e

dimension is displayed in - 2
the Modify dialog box X 8 K]
displaying the current value. f —

m Enter .188[4.78] in the yL}
MOdIfy dia|Og bOX [Save the current value and exit the dialog.

m Click the green check

mark M 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].

mSulidWorks ' Fie Edit View Insert Tools Window Help (& l O-F-H- 2 -- 08 %
E O \ o @ b N ¥ ﬁf @ ﬁ}. Mirror Entities
Exit Smart Trim  Convert gmm | Display/Delete
Sketch | Dimensian El-2-@ -4 Entities Entities S—S:F?:eets nax Hoear helon ety T Relations 2
S L@ N ox 4 i Move Entities - .
Features | Sketch | Office Products | Evaluate | DimXpert | - A%
S | QAW E P00 R-H-

[ |- o ot )
Yalue ‘Other: LE
Style K|~ | 4.78|

TR T T 188 gl
CErEe | by (3
e e e el ity 4
| <o ~|= 4 9% =
Tolerance/Precision #
e g
Al |Mone w
| ¥
L
*Front
2.28ln  0546n On  FulyDefined  EditingSketcht 8 [3] &

Note: 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 27
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2 Fitthe model to the Graphics window.
m  Press the f key on the keyboard. The
model moves to the left.
m Click and drag the dimension text

SolidWorks

.188[4.78] closer to the sketch.
m  Perform this procedure until you can
clearly view the sketch as illustrated.
m If needed, click the control point to
flip the dimension arrow head.

Tip:  Press the z key to decrease the size of
model in the Graphics window.
Tip:  Press the Shift + z keys to increase the

., [4.78]
/” " .88

|

size of model in the Graphics window.

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

mSnlidkas . Fle Edit View Insert Tools Window Help Mll__] vi'j’

B0 2--0x%

-_E‘ ® Nov @epdis B2 2k 0 L\ Wirror Entities
Exit Smart Tri G t -
Sketch Dimrg:;ion 0- -‘:) & @ & A Entr:i?es Eonl?i;eers OES.Et EEE TR EL TR
Entities -
o - @ :\ - ok i a ¥g Move Entities

.| Display,Delete

i »
Relations g

Sketch

Features | Sketch | Evaluate | DimXper | Office Products |

QLN g W@ Do

b+ % Parkl (Default<<Default>_,.,

Skyle A

| <MOME= -

Tolerance/Precision

SEI1
180 [none

(8 [t e 23 e

-8 %
2-0-

|

@
—= 5]
Ry select -
[@ Smatt: Dimension

More Dimensions L4

\ Line:
[ | Corner Rectangle
@ Circle

.S} | Centerpaint Arc
-D Tangent Arc
£y | 3 Point Arc

a1 P
- {220ty

()
Primary ¥alue | | centerine
Dimekat ] ¥ 2 | Trim Entiies
[o.1881m L’X @ Redraw
Clear Selections
_ﬂn.Ti. - & Custamize Menu
e — %] “Front —
WL TFTHI] _Model [ Motion Study T
Selects sketch entities; edges, vertices, compone...  0.381in 0.265in  0in Fully Defined  Editing Sketchi 8 @
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Inserting an Extruded Base Feature

- s ey - - SolidWaork ile  Edi iew
Start the translation of the initial design function @ Mo gme = ©
and geometric requirement into SolidWorks “E‘;@dd o
features. What are features? Boss/Base Boss/Base
m Features are geometry building blocks. Foatures | ORI OB DRI
m Features add or remove material. % [Flie®] >

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 SEEES |

part. The Extruded Base feature is the first feature of BossExtrude 7 |

the Axle. An extrusion extends the cylindrically / X G

profile along the path. [From al

1 Insert an Extruded Base feature. otth P -

m Click the Features tab from the Direction 1 |
CommandManager as illustrated. The Features e N
toolbar is displayed. - |

m Click the Extruded Boss/Base Features & [t €— |2
tool. The Boss-Extrude PropertyManager is @] =
displayed. i

m Select Mid Plane for the End Condition in T -
Direction 1. ! ;

m Enter 1.375[34.93] for Depth. Siobnsio i s gl

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

2 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 29
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Tip:

SolidWorks

Extrude features add material. Extrude features require the following:

Sketch plane.
Sketch.
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 Save the Axle part.

Note:

30

Click File, Save [@]orclick [ e <— 8 (e [
Save |l [ from the Menu bar Zptw =t _
toolbar. '

Select the Save in folder, &
SolidWorks-Trebuchet.

This is the folder that you

downloaded from the

SolidWorks EDU Curriculum.

Select Part from Save as type.

Enter Axle for File name.

Click Save. The extension, *.sldprt is added _ —
automatically. The Axle FeatureManager is _? (71| & it

displayed.

View Sketchl.

Expand Boss-Extrudel from the Axle
FeatureManager. Sketchl is displayed. Sketchl is
fully defined. In a fully defined sketch, all the lines
and curves in the sketch and their positions are
described by dimensions, relations, or both.

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.

(Defaulk < <Defaulk > Display

®
Sensors

# [A] Annatations
3= Material <not specified:>
%> Front Plane
% Top Plane
% Right Plane
I.. Origin

[%@ Boss-Extrudel

k& sketchi

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.

BElSelidWorks jf Fle Edt View Insert Tods Window Help W[D -F-H- 2-- 8%

o l.% Swept Boss/Base @ — Swept Cut @ s @ Rib
) t x> (i : d
Extruded Revolved {J\ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut tHlet ;‘;‘1:_:1 % Draft

Boss/Base Boss/Base Cut ‘Wizard Cut
. 2 Boundary Boss/Base ) Boundary Cut - = @ Shell

Features | Sketch | Evaluate | DimxXpert | Office Products | -
&

YD ® AARE-TF--@R-O-
(T 3

% Axle {Defaulb<<Default =_Display |@
@ Sensors

[ @ Annotations

1+ [_£| Lights, Cameras and Scene
8= Material <not specified:=
25> Front Plane
% Top Plane
£ Right Plane
I.. Qrigin

= @ Boss-Extrudel

- [ sketchi

EIEIEY

B

i

P

< —a| *| *Trimetric

Editing Part [7] i

SolidWorks Premium 2010

[ﬂ?iﬁ TEI] Model [ otion Sway1 |
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Modifying the Dimension of the Axle

1 View the Boss-Extrudel dimension.

m Click Boss-Extrudel from the Axle
FeatureManager. View the dimensions in the
Graphic window.

m Click and drag the dimension text off the model.
The Dimension PropertyManager is displayed

m  Click the 1.375[34.93]dimension text in the
Graphics window as illustrated.

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

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

s Click Save[H]

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.

SolidWorks

® TR >
(T g
% Axle (Defaulk<<Default>_Display
! @ Sensors
[+ |£| Annotations
[ @ Lights, Cameras and Scene
3= Material <not specified:=
% Front Plane
%> Top Plane
%> Right Plane
I.. Crigin

=&

[ Hdkchi

[4.79
(-Zl.]&%

&

&
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Applying Material to the Axle

1 Apply material to the Axle part.

Right-click Material from the Axle
FeatureManager.
Click Edit Material. The Materials dialog box is

displayed. View your options.

Expand the Steel category.
Select AISI 304. View the properties.
Click Apply.
Click Close.

Material

35 solidwarks Materisls

§= 1023 Carbon Steel Sheet (55)

§= 201 Annealed Stainless Steel (55

§E A28 Iron Base Superalloy

§= A151 1010 Steel, hot rolled bar

gE ATIS1 1015 Steel, Cold Drawn (55)

$= ars1 1020

§= AI51 1020 Steel, Cold Ralled

§= 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)

Properties | sppearance

Material properties

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

a custom library ko edit it

CrossHatch | Custom || Application Data | Favorites

Modeling the Trebuchet

Rl i

7

% Axle {Default<<Default>_Displa
@ Sensors

[+ |£| Annokations

e |£vd LightsJ Cameras and Scene

&It it Material
nfigure Materlal
Manage Favorites

| Plain Carbon Steel
| Cast Alloy Steel

[Engish (1P5)

v
— i
! \
| |
| |
T 1
Property alue Lnts |
Elastic Madulus in X 27557164 .89 psi
Paisson's Ration in X 023 s
Shear Moduluz in XY 1087752524 psi
Mass Densty 0269018 lwin'3
Tensile Strength'\n H 74986 .96 psi
Compresswe Strength in K (2]
ield S1rength 29934 51 psi
Thermal Expansion Coefficient in X 1.82-005 R
Thermal Conductivity in X 0.000213996 Btufin sec-°F)
Specific Heat 0119423 Blulle*F)
Material Damping Featin T,

Applying Material to the Axle

33



1

Note:

Modeling the Trebuchet SolidWorks
m View the updated Axle FeatureManager. —
Y =N 2
F .
Q% Axle (Defaulb<<Default>_Displa
@ Sensors
[+ :.rj Annotations
H £| Lights, Cameras and Scene
3= ars1304
% Front Plane
%2 Top Plane
& Right Plane
I.. Origin
= @ Boss-Extrudel
= sketchi
Inserting a Chamfer Feature —
Orient the vi L Mg va."_‘ﬂv_.’ - @8- O
rient the view. o (0@ @|
m Click Isometric from the Heads- =5 @
up View toolbar. & e
Various modeling operations require you 2 2 [ e oasliohe

Tip:

34

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.

Insert a Chamfer feature.
The Chamfer tool creates a beveled feature on
selected edges, faces, or a vertex.

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

Zoom out on the Axle.

m  Press the z key twice from the key board.

Select the edges to chamfer.

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.

E| HHH o Rb (@ Wrap
i @ oo ® oo
s - @ Shell @ Mirror
i | Fillst b e sz |
e 5
*@ Chamfer " 2 @
/

Boss-Extrudel

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

Tip:

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 Chamferl in the FeatureManager. View the
dimensions.

Inserting a Chamfer Feature

p
0.015in
45 00ceq

Ancle:

Modeling the Trebuchet

®IrF [R[®

r@r

v R

Chamfer Parameters

(&) angle distance
() Distance distance

[CIFlip direction

| 0.015In

[ 5

| -45deg

Select through Faces
[keep Features
Tangent propagation
O Full preview

(%) Partial preview

O Mo preview

CHETNIC Y

(> |
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SolidWorks

mSnliqufks . File Edit View Insert Tools Window Help Ql[‘] - - e - 2+~ 0%

o

Boss/Base Bosg/Base

-3 Swept Boss/Base

Extruded Ravullved 5 Lofted Boss/Base

2 Boundary Boss/Base

Extruded Hole Revolved m Lofted Cut Batten E Draft  #

® [ sweptcut & M diRb
Filet Linear

Cut Wizard Cut
) Soundary Cut - = |i Shell

Features | Sketch | Evaluate | DimXpert | Office Products | - A%

"
%

»

B (RN
(T

(7] Sensors
[ EI Annokations

3= a1 304
s Fronk Plane
\<§>\ Top Plane
- Q Right Plane
;_, Origin
= @ Boss-Extrudel

[ sketcht
= 7|

<

% Axle (Default<<Default=_Display,

-};J-[Q Lights, Cameras and Scene

>

*lsometric

QAASHE T &SRO

&
il
e,
&

710101 Model [ Wotion Siu

Axle

Editing Part 71 &

8 Save the model.

Press the Esc key.

Click Save [ld]

9 Close all models.

Click window, Close All from the Menu bar toolbar. You | @ e verticaly
just finished your first SolidWorks part! e

Window | Help @ | 0
\}\u'iewport r
I% | News Window
Cascade

E Tile Horizontally

Close ol ——
E..‘f. | fxle SLDPRT

Customize Menu

Inserting a Chamfer Feature
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PhotoWorks

PhotoWorks 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 PhotoWorks are:

m  Fully integrated into SolidWorks: PhotoWorks 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 PhotoWorks 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. PhotoWorks contains numerous predefined lighting
schemes to simplify and speed up the rendering process.

m Scenes: Each SolidWorks model is associated with a PhotoWorks 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: The PhotoWorks software can output to the screen, a printer, or a
graphics file.

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

Creating a Photorealistic Image

1 Activate PhotoWorks. ] | options
m Click Add-Ins from the Menu bar drop- it
——’ | ddd-Ins, ..
down menu.
m Check the PhotoWorks box.
m Click OK.

Active Add-ns |start Up |

2 Open the Axle part.

= SolidWorks Premium Add-ins

m Click Open from the Menu bar menu. E%iﬁcﬂfﬁjgf:e"m E
m  Select the SolidWorks-Trebuchet folder. || &5reatueworks o

H BPhotoWorks 0
m  Select Part from Files of type. [l scontomn 4

PhotoWorks 37



Modeling the Trebuchet

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

3 Active PhotoWorks Studio.
m Click the PhotoWorks, PhotoWorks Studio

from the Menu bar toolbar. The
PhotoWorks Studio PropertyManager is
displayed.

Tip:  You can also select PhotoWorks Studio

PhotoWorks

SolidWorks

Ph$mw'ork5 Window  Help

[ | Phototorks Studia, .
Preview Window

& | Render

& | render area...,
E | Render Last...
[} | Render selection
| Render to File. ..

’ | Appearance. ..

& | Scene

| Decal,..

from the PhotoWorks toolbar. To activate EEEERRCe S8 % 0§

the PhotoWorks toolbar, click View,
Toolbars, PhotoWorks from the Menu
bar toolbar.

4 Set the Scenery.
m  Select Misty Blue Slate from the Scenery
box.
5 Adjust the Scene settings.
m Slide the Render Quality slider to medium
as illustrated.
6 Render the Image in the Graphics window.

m Click PhotoWorks, Render | @ | from the
Menu bar toolbar. View the results.

Sic el | °™
| PhotoWorks Studio 7.

R

Scenery

iMisty Blue Slate

Blus Slate]

Scene settings

b

Render Quality

o medium high

38 Creating a Photorealistic Image



SolidWorks

Modeling the Trebuchet

Render Quality

medium high

e Edt Vew Isert Took Photowerks Widow beb S| - 7 - - £ X |

7 Close PhotoWorks Studio.

m  Click OK | ¢ | from the PhotoWorks Studio
PropertyManager.
8 De-render the model.
m  Pressthe z key.

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

Creating a Photorealistic Image

| @ -

;2{:. Misty Blue Slate

Backdrop - Ambient White
Backdrop - Black with Fill Lights
Backdrop - Grey with Overhead Light
Backdrop - Studio Room
Backdrop - Studio with Fill Lights
‘Warm Kitchen

Ambient Only

Plain W¢hite

Courtyard

Factory

Office Space

Rooftop

Reflective Floor Black
Reflective Floor Checkered
Factary Floor

Dusky Antique
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Creating the Shaft Collar Part

40

1 Create the Shaft Collar part.

m  Click New | J|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.

Save As

My Rt
Dlocuments

SolidWorks

New SolidWorks Document

| Templates | Tutorial |

® B

Assembly Do awing

Swaein

Axle

Fitn name:

Sove ok hype | Part [ prt” sldar) -

Dieserghon

% Top Plane
% Right Plane
I.. Qrigin
2 - o[58
| Save .
| k|
| Save As., 4— Refer
ﬁ Save Al Gioam
L SelidWorks-Trebuchet s Rl =i g
b Cole see ]

SFR$ B >
(T '

% Partz (Default<<Default>_Displa
@ Sensors

[+ @ Annotations
3= Material <not specified=
%> Front Plane

Conesl

[“15mvm a5 copy [petoronces. |

N EEEIC T
e

% Shaft Collar {Default<<Default=>_|
!ﬁl Sensars
[+ :il Annotations
3= Material <not specified>
& Front Plane
25 Top Plane
%> Right Plane
I.. Crigin
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Document Properties - Drafting Standard

System opﬁgns | Document Propetties

Drafting Standard Overal drafting standard

Modeling the Trebuchet

[# 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

4 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.
Select None for Angle decimal
place.
m  Select millimeters for Dual
Dimension Length.

5 Set dual unit display.
m Click Dimensions from the
Document Properties dialog box.
m Check the Dual dimensions display
box.
6 Set System options.
m Click OK from the Document
Properties-Dimensions dialog box.

Creating the Shaft Collar Part

Unik syskem

(IMKS {meter, kilogram, second)
(D CGES {centimeter, gram, second)
() MMGS (millimeter, gram, second)
(1P5 {inch, pound, second)

/ O Custom

Type Unit [Decimals

Basic Units

Length 123 44—

Dual Dimension Length millimeters l] 1z

Angle W Mone 4_
——————————rentimete}: :
Mass /Section Properti€ ..o
Length microinches 1z
mils
Mass inches
feet h

Per Unit Yolume

Syskem Options I_Document Properties

Drafting Standard
[#- Annatations

COverall drafting standard
AMSI-MODIFIED

Wirth_i Sharps Text
[# Tables

Detailing Century Gothic]

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top ) Bottom ) Right O Left
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7 Open a sketch. N
m Right-click Front Plane from the FeatureManager. °§lm|m¢m1 s
m Click Sketch from the Context toolbar. The %%:C" {DefeulbssDetatics |
Sketch toolbar is displayed. 9 %;,: Eeas
: Q hSketchm
: g ;z i3 | 3D Sketch On Plane
: I_: foly] Section Yiew
8 Sketch acircle with a center point at the

Origin.

SolidWorks

QSolidWorks | Fie Edt Ve Insert

. . : Nz @ e -1
m Click the Circle Sketch tool. N 2 a. e liat
- - - Sketch | Dimension __.;&_—.
m Click the Origin of the circle. The cursor i . @ Blimeter crde
displays the Coincident to point feedback
symbol.
m Drag the Mouse pointer to the right of the Origin as illustrated.
§fiSolidWorks | Fie FEdt Vew Insert Toos PhotoWorks Window Hep Ql[] R 1 O 0
E O \ it ||'\J id af @ ﬁ}. Mirror Entities
Exit Smart O- -D % @ " A Trim  Convert et SEn Linear Bleti Pattem ! Dizplay,/Delete »
| Sketch | Dimension Entities Enfities 0 @ee | Relations
— = @-0 - * = 5 %0 Move Entities > -
Feafures | Sketch | Evaluate | DimXpert | Office Products | - A%
QO M@ B-or- @ RO
: +R Shaft Collar (Defaulc<<Defa... —
il
Circle Type £l 28 &,
w2 || 4 (<)
& o
Existing Relations K / \\ e
1% i ( L ) Jid]
1 \I\ I)%
L ¥ /
L S
0 Under Defined
Add Relations A
— T
[ 8 | Fin I
i
Options ]
|:| For construction
*| *Front
41 lModel | Motion Stu
| Click drag From the center or click center and dick radius, Under Defined  Editing Sketchi [7] i

42
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m Click a position in the Graphics window
to create the circle.
9 Add adimension.

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.

Modeling the Trebuchet

& N0 - ok

E | £

Exit

Sketch Dimensi0n|

= 5 <@ N-#%

Smart%@ = - :\;} - & o A% Trim

Entitie:

Features | 4’Qetch Office Products | Evaluate

e . \ﬂ._ = {
Smarkt Dimension J
El

W Creates a dimension for one or more
selected entities.

b’ 3

v X 8 27[

@

m Click the button from the Modify dialog box.

10 View the results.

m Click OK from the Dimension PropertyManager.

m Click the Rebuild | 8 |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.

@SnlidWofks | | File Edit View Insert Tools PhotoWarks Window Help NID - ? - = &

e .
Extruded Revolved [}\ Lofted Boss/Base

Boss/Base Boss/Base
i i ) Boundary Boss/Base

i [A] Annotations
3= Material <not specified:=
% Front Plane
<5y Top Plane
< Right Flane
1_. Origin

b4

L

£ *| *Front

Features | Skeich [ Evaluate | DimXpert | Office Products | _ 8%
EY SRR » LAEME-T-60- @ £-0-
,’?— y
% Shaft Collar {Defaulk<<Default>_|

@ Sensors

[11.81]
@469

T Model [ WotonSiudy T

Shaft Collar

Editing Part. [7]

Creating the Shaft Collar Part
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Inserting an Extruded Base Feature

44

1

Insert an Extruded Base feature.
m Click the Features tab from the
CommandManager.

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

SolidWorks

@SDIidWorks jj Fie Edt vew

Extruded Revolved 5 Lofted Boss/Base
Boss/Base Boss/Base
) Boundary Boss/Base

Features | Sketch | Office Products | Evall

NEEADTEE

m Select Mid Plane for End Condition in Direction 1.

m Enter .250[6.35] for Depth.

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

displayed in the Shaft Collar FeatureManager.

@Snl_idWorks I File Edit View Insert Tools PhotoWorks Window Help .Ql_. - 2 - . %

Features | Sketch | Evaluate | DimXpert | Office Products |

BN [eg=3E™) !

From A
ESketch Flane v
Direction 1 A
| Mid Plane 0L
it . ; r
7 l End Condition : Mid Planel
—— =
@4 | 0.250in |
-
] |
" 4
||:| Thin Feature ¥ |
|Selected Contours ¥ | Zl‘x
*Trimetric

QANAE F -0 8O-

= & % Shaft Collar (Default<<Defa...

| Select a handle ko modify parameters

Editing Part [Z] )

Inserting an Extruded Base Feature
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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 ;anmotate
Extrudel feature for the Sketch plane. - 'Rt T
Extrudel is highlighted in the =
FeatureManager

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

s 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 adimension.

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 45
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Inserting an Extruded Cut Feature

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

1 Insert an Extruded Cut feature.
Click the Features tab from the

46

CommandManager.

SolidWorks

@SnlidWorks | Fle Edt Vew Insert Took Photowg

s
Exh’uded Revelved
Boss/Base Boss/Base :

< /Hase \A@ N
=2 Extruded -
Cut

R

Features | Sketch | Evaluate | DimXpert | Office Products |

Shaft Collar {Default<<Defa,

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. Note the direction of the Extrude feature.

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

|
BElSelidWorks jj Fie Edt View Insert Toos PhotoWorks Window Hep @| |- 7 - - O %
2
Features | Sketch | Evaluate | DimXpert | Office Products | A %
SiTsleE Qasn@ 3 6080
| = Cut Extrude R Shaft Collar (Defaulc<<Defa...

o R &
From A

!Sketch Flane v

r

Direction 1 ?§ b !'..:a'?&i
| " | |Thr0ugh Al L. S8

| Ribtai bR 7

4

7 . %}I Condition : Through Alll

[CIFlip side to cut
||:| Direction 2 ¥ | 19
||:| Thin Feature ¥ | zi\x
| Selected Contours ¥ | -

"Trlmeirlc
on Stud;

Select & handle to modify parameters -0.648in  -0.085in  Oin Fully Defined  Editing Sketchz 8 [7] g

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.
Chamferl is displayed in the Shaft Collar
FeatureManager.

Inserting a Chamfer Feature

Modeling the Trebuchet

00 WH-%-9-

=

illet | Linear
attors Q Draft B Do

@] | Chamfer <4+

T

[._j \Wral

o - E Shell @ Mirr
| Fillet L {%- @ @

A —Distance: |0.100in
ale:

Distance: [0.100in
Angle:

[Z 5

(&) angle distance
() Distance distance

[CIFlip direction

ID.DIDin < :

I 45deg | :

a

&= |®

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

(&) Partial preview

O Mo preview
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5 Save the model. - =5 )
. — . Qo n@E- Do - Q-
m Click Isometric view. !—é (@ |

m Click Save |l | View the results in the & @ 6(H
Graphics window.

Isometric {Ctel+7)
E B | Rotates and zooms the model to the
isometric wiew orientation,

mnlidWo[ks I File Edit View Insert Tools PhotoWorks Window Help QlD - 2= 0 X

® [ sweptcut & 8 iR

'3 Swept BossBase

Extruded Revolved [\ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut et FI‘-;I::rFH % Draft %
Boss/Base Boss/Base @ ot Cut Wizard Cut @ s : . a bk
Features | Sketch | Evaluate | DimXpert | Office Products | - A%
%GB8 » QAASMEB- T @R O-
(T )

% Shaft Collar {Default < <Defa
i @l Sensors
#-{A | Annotations
& [E_l Lights, Cameras and Scen
3= Material <not specified=
% Front Plane
% Top Plane
: \<§\ Right Plane
o I.. Qrigin
E‘. @ Boss-Extrudel
[ {[@] cut-Extrudel
- @ Chamferl

el 5] [C]6 e

¥

A

< *| *Isometric

T|_Model [ Wotion
| Solidiarks Premium 2010 Editing Part (7] 3

Applying Material to the Shaft Collar ——
. B¢ »
1 Apply material to the Shaft Collar. ca
m  Right-click Material from the Shaft Collar § Shat Collr (Default<<Defal
FeatureManager. - % -
m Click Edit Material. The Material dlalog box is 1 (3] Lights, Cameras and Scen

A (8 = aerial oot cnecifiad |
displayed. - 3@ Fri 3= | Edit Materia

. \<>\ Ta |% figure Material

: \<§\ Rig Manage Favarites
L oor

@ @ BUE Plain Carbon Steel

& cil Cast Alloy Steel

@ b AES PO
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Expand the Steel category.

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

Click Close.

Solidorks Materials ~

ustom | Application Data

Stee| e

S Material properties
§= 1823 Carbon Stesl Shest (55) Materials in the default library can not be edited. You must first copy the material to |
§E 201 Annealed Stainless Steel (55) a cuskom library to edit it

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

16 Annealed Stainless Steel Bar (55 £ ‘ |
§_ AISI 316 Stainless Steel Sheet (55 1
3= Alsl 321 Annealed Stainlsss Steel (55) e | |
§E AISI 347 Annealed Stainless Steel (55)

8= AISI 4130 Steel, annealed at 855C | et ale Soi |
%) Elaztic Modulus in X 27557164 .89 psi
AISI 4130 Steel, normalized at 870C Foisson's Ration in v 0 e
ALST 4340 Steel, annedled Shear Modulus in ¥y 0BFTAZ024 pi
AISI 4340 Steel, normalized Mass Densty 0289018 I3
$= AISI Type 3L6L stainless steel Tensile Strength in ¥ 749696 psi
§E AISI Type AZ Tool Steel Compressive Strength in X psi
$= alloy Steel Vield Strength 2093481 pai
§E alloy Steel (55) Therr_nal Expal_'\sinn_ Cneﬂi:ient_ inX 1 _Be-DDS FF
A5TM A36 Steel Therr_rnal Conductivity in X 0.000213996 Btufiin-sec-°F)
Specific Heat 0118423 Btuila-°F)
o] Material Damping Ratio [T
Cast Carbon Stesl . .

3= Cast Carbon Steel (3h) @

— )

7

|

m AISI 304 is displayed in the Shaft Collar N
FeatureManager. & -

2 SaVe th e model . % Shaft Collar (Default<<Defay
; @l Sensars
u CIICk SaVe . [ @ Annotations
1+ !EI Lights, Cameras and Scen
3= ams1and
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plane
I.. Origin
.xl-@ Boss-Extrudel
[ Cut-Extrudel
@ Chamferl
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Creating a Photorealistic Image

50

a |£||— Shaft Collar
i

1 Activate PhotoWorks.
m If needed, click Add Ins from the Options menu.
m  Check the PhotoWorks box.
m Click OK.

2 View the Render Manager Tab.

ptions

\<\>;Z
re. Cuskomize, .,

i Add-Ins... 4—

. % (FlR[®R] >
m Click the Render Manager tab T e :
. : |Render Manager Tab - Render Manager Yiew
as |||ustrated_ S S.!n_aft Collar {Defaul utsra\.}
| 3] Sensors
The Shaft Collar Render Manager is —
displayed. The Render Manager tab provides an outline Sﬁ'ﬁ' S8 |
view of the PhotoWorks Scene, Appearances, 5[] seene
Decals, and Lighting effects associated with the B
. . =k |__] Appearances (polished steel)
active SolidWorks part or assembly. & @ polished steel <1>
. . . . || Decals {empty)
The Render Manager indicates which items of geometry Q‘ Lighting .
are attached to which PhotoWorks Scene, _ég o
Appearance, Decal, and Lighting effect. @ Dirsctional?

The Render Manager also makes it easy to:

m  Understand the way in which appearances and decal
inheritance works.

m Select and edit appearances and decals associated
with the model.

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

Creating a Photorealistic Image
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3 Explore PhotoWorks Help.
m Click Help, SolidWorks Help from the Menu bar
toolbar.
m Enter PhotoWorks Studio under the Index tab.
m Click List Topics. View the help information.

E? SolidWorks 2010 Help

=
Hide Back Print
| Corterts| Search
Type in the word(s] ta search for
‘PhUlUWD[kS Studio v ‘)J
Getting Help
Select topic Found: 10 Access to Help Lists ways to access help for the Solidworks® product and add-ins, as
Title: Locatior Rank well as hints far searching. See Access to Help.
Phataworks Studia  Phatoworks 1 - -
Adobe Photoshop .. Solidwiork,.. 2 What's New Introduces concepts and provides step-by-step examples for many new
Light Source Library  Photoworks 3 features
Glasses Phatowiorks 4
Fim Phatciarks 5 Click Help > What's New > PDF 07 Help > What's New > HTML.
Phaototw/orks Studio .. Photoworks B
Rendering Overview  Photoworks 7 - ., .
S Bee i & Interactive What's New Highlights new features in the SolidWarks product and add-ins.
Spherical Scenes Phatoworks 9
Fhotgiworks Toolbar  Photoworks 1 click ® nextto new or changed menu items and PropertyManagers
SolidWorks Tutorials Steps you through introductory to advanced examples that teach the
functionality of the SolidWorks product and add-ing.

Modeling the Trebuchet

vep | @01 - 2 - [ -
i | Salidwarks Help

SolidWD\SYs Tutorials

| API Help Topics

4 Close the PhotoWorks help box.

m Click Close .

5 Activate the Appearances/PhotoWorks Task Pane.

m Click the Appearances/PhotoWorks El tab
from the Task Pane. View the four default
categories: Appearances(color), Scenes, Decals,
and Lights.

Creating a Photorealistic Image

*

Appearances/PhotoWorks G

- W @

P EEETEY

e} e Appearancesicolor)
# & Scenes
@ Decals
) [aig] Lights
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52

Apply an Appearance.

m  Expand Appearances(color).

m Expand Metals.

m Click Brass.

m  Double-click matte brass. The appearance is
displayed on your model.

Select a Scene.

m Expand Scenes.

m Click Studio Scenes.

m Double-click Reflective Floor Checkered.

SolidWorks

o

TOr e 8]

Appearances/PhotoWorks
FI ;

= ? Appearancesicolor}
_é Flastic
= .é Metal
@ Skeel
@ chrome
g Alurninum
.é Bronze
]
..9‘ Copper
1@ Nickel
.é Zinc
@ Magnesium
..9‘ Iron
4‘ Tikanium
.é Tungsten
g Gold
g silver
1@ Platirum
L Lead

L@ Galvanized

Appearances/PhotoWorks
@
= & pppearances(color)
y SCEMES

I3 Basic Scenes

< ey
I Presenfation Scenes

# @ Decals
[ l) Lights

Reflective Floor Black

Reflective Floor Checkered

Creating a Photorealistic Image
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8 Render the model.

Click the Render tool. View the results.
Press the z key to de-render.

Modeling the Trebuchet

| Photoworks | Window Help

B Pholf?sWDrks Studio...

@ | Preview Window

IW Render  <—

i @ | Render Area...
ﬁ | Render Last..,
E | Render Selection
Render to File...

msnl_i_dWotks . File Edit WView Insert Tools PhotoWorks Window Help QLD -

? - - &K

'.g Swept Boss Base

2 Boundary Boss/Base

— E Swept Cut
w .

s
Extruded Revolved & Lofted Boss/Base Extruded Hole Revolved m Lofted Cut
Boss/Base Boss/Base Cut Wizard Cut

@ Boundary Cut 5 = @ Shell

@ N Aieb

Filet Linear
Pattern % Begify %

Features | Sketch | Evaluate | DimXpert | Office Products | Appearances/... (4
[SIr7IE[®|@ | BECR
Shaft Collar =
. .ae Appearancesi;
=[] Scene [@ = &% Scenes
& Reflective Floor Checkerer | ﬂ l-é Esi S
= D Appearances (matte brass) E ) ,_'—3 hiid s
[+ e matte brass <1 (] i -%' Presentati
[ ] Decals (empty) @ w B Decals
=) Jst] Lighting 38| L Gl lghts
@ Ambierit | e
S Directionall |
S Directional2 b ﬁ
4
< | >
< r
1 Model | WMotion Study 1]
| Select entities to modify their appearance Editing Part 7]
If needed, click the Render Manager tab to NIy
. o g SEIAEY
Vview yOUF SettlngS L\}atureManager design treeL
= D Sceng

Expand Scene. Reflective Floor Checkered is
displayed.
Expand Appearances. Matte brass is displayed.

9 Return to the Shaft Collar FeatureManager.

Click the Part FeatureManager tab as
illustrated.

Creating a Photorealistic Image

& Reflective Floor Checkere
(= |:J Appearances (matte brass)
] 0 matte brass <1
: D Decals {empty)
=[] Lighting
@ Ambient
% Directionall
% Directional2
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10 Save the PhotoWorks model.

s Click Save []
% Shaft Collar {Defaulb<<Default =

11 Close all models. =
m Click Window, Close All from the Menu bar toolbar. e, i Arokations
YOU Created your Second part 1+ @ Lights, Cameras and Scene
3= arst 304
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right: Plane
I.. Qrigin
[ @ Boss-Extrudel
(£} Cub-Extrudel
@ Chamferl

N E T EI T
7

Creating the 7 Hole Flatbar Part
1 Create the 7 Hole Flatbar.

m Click New | L1| 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.

New SolidWorks Document

Templates | Tutorial |

Assembly Drawing

SEBRleB >
(0

% Part3 {Default<<Default>_Displa
!EI Sensars

1+ il Annotations
3= Material <not specified:
% Front Plane
%> Top Plane
%> Right Plane
I.. Origin
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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.

Modeling the Trebuchet

2 - e - - KL
] H Save ‘Q)"
Save As..‘— Refer;
é? Save Al Geang

Savein | Solidworks-Trebuchet

- Axle
+ Shaft Collar
Filename: 17 Hole Flatar] 4+— v [
Saveastype: | Pant (“prt*sldpr) v
Descripfion
[]Save as copy Pieferences...

N

®(Fle[e@ >
T

% 7 Hole Flatbar {Default<<Default
I_ﬂ Sensors
I+ |:&;| Annotations
3= Material <not specified:
% Front Plane
% Top Plane
2> Right Plane
I.. Crigin

Document Properties - Drafting Standard

System opﬁgns | Document Propetties

Drafting Standard Overal drafting standard

[# Annotations

[# Dimensions
Virtual Sharps

[# Tables

Detailing

atid/Snap

Units

i

Load From External File. ..

Colors

Material Properties

Image Quality

Plane Display

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

Creating the 7 Hole Flatbar Part
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4  Set unit system and length.

Unik syskem

| CI |Ck Un ItS ;:' MKS (meter, kilogram, second)
. . () CaS (centimeter, gram, second)
m  Click IPS (inch, pound, second) for S
Unlt System l'g:' IPS (inch, pound, second)
() Cuskom
m  Select .123 for Length unit decimal
p I ace. Type | Unit | Decimals
m Select None for Angle decimal place. 'L""s't‘h”“'“ =
eng i

m Select millimeters for Dual Dimension

Dual Dimension Length millimeters ﬂ 1z

Length . Angle m : Mone
- - entimeter
Mass /Section Properti€ ..o
Length microinches 1z
mils
Mass inches

feet h

Per Unit Yolume

5 Set dual unit display.
m Click Dimensions from the :

Document Properties dialog box. T e

m Check the Dual dimensions display || # %s

Syskem Options bocument Properties

COverall drafting standard
AMSI-MODIFIED

Text
6 Set g?/);tem options iy SR
m Click OK from the Document R AR

ANSI-MODIFIED

Properties-Dimensions dialog box.

Text

Font... Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top ) Bottom ) Right O Left

7 Select the Sketch plane.
m  Right-click Front Plane from the 7 Hole Flatbar -
FeatureManager. Front Plane is highlighted in the Sreew >
FeatureManager. =

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

a1 A =
£ LA] Anna : ‘p.itﬁ" Qi

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

m Click the Centerpoint Straight Slot tool N-@-nJ- %
from the Consolidated Sketch toolbar. The -8 - Al e
Centerpoint Straight Slot sketches a straight ,lt‘%siigm;lv Bl
slot from the center point. B @ | Conterpoin straght s
Note: The SolidWorks application defaults to the last L @ 3Point Arc slat
used tool in a Consolidated toolbar. B SR A
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Note:

m Click the Origin for the center of

Modeling the Trebuchet

the slot.
m Click a position directly to the
right of the Origin. I
m Click a position directly above - - - -—x"“aéf L
the right point as illustrated. N
The slot sketch is symmetric about
the Origin.
If needed, utilize relations. A relation . l_ 4

is a geometric constraint between

sketch geometry.

=R QANH@B- P-4w-0 £-O-
| +% 7 Hole Flatbar {Default<<De. ..

v
Slot Types | 2
(-
1 ¥ 12
. .
el I
— E} = — \ |
[ add dimensions 2

e a—)

=

}. =

Parameters
(e [0.000n
(5 [ 0.000n

O3 | 0.97769953in

'I il e
-

RiSolidWorks | Fie Edt Vew Insert Tods FPhotoWorks Window Heb Qlﬁ O [T 0
| % & N-0-p-i 3 i 3 L\ Wirror Entities sk
Exit Smart Trim  Convert mom | Display/Delete
Sketch | Dimension O '_-D M @ T A Entities Entities Snzizts anm Lt e Pattery Relations i
e J kil = ¥ Move Entities - v
Features | Sketch | Evaluate | DimXpert | Office Products | -8 %

8 2?6931?29ln -
¥ | *Front
— =

SolidWorks Premium 2010 1.404in 0,502in  Oin Under Defined Editing__Sketchl_(_Locked Focus__) 8 E'

Creating the 7 Hole Flatbar Part
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Adding Dimensions
1 Add ahorizontal dimension.

m  Click the Smart Dimension Sketch
tool.

m Click the centerpoint of the left Le
Tangent Arc.

m Click the centerpoint of the right ! l_ ¢

TangentArc. AL ;D

m Click a position above the top ﬁ; /
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 aradial dimension.
m Click the right arc of the
7 Hole Flatbar.

m Click a position Ul i
diagonally to the right in R [;%] ==
the Graphics window. i bt

m  Enter .250[6.35] in the L_ .

Modify dialog box.

m Click the button from
the Modify dialog box. [6.35]

: 76.20
m Click OKfrom the ~ [3'000] —-/ R.250

Dimension
PropertyManager. The (_ _____ 1 )
black sketch is fully

defined.
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Inserting an Extruded Base Feature
1 Insert an Extruded Base feature.

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

Modeling the Trebuchet

§piSolidWorks | Fie &

Extruded Revolved
Boss/Base Boss/Base

Featurgs | Sketch | DimXpert

=R

>

i Sketch Plane

[pirection 1

(2] [pind,

7l i'|
& [ 0.060in

[ pirection 2

-E‘ i’i‘lin Feature

;.Seiecteti Contours

|

el

< |
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@Snl_idWorks jj Fle Edt Vew Insert Took Photoorks Window Help .QlD v 2 - B %

Y \\% Swept Boss/Base ) Swept Cut @ .ggg @ Rib
Revolved m Lofted Cut Bl Locor % Draft

Extruded Revolved a Lofted Boss/Base Extruded Hole P
: attern
Boss/Base Boss/Base Cut Wizard Cut
@ Boundary Boss/Base @ Boundary Cut = = E Shell

Features | Sketch | Evaluate | DimXpert | Office Products | 8 %
e e @ h S e - -

EAAESIE LAEB@B-T-v-@ 8O-
(7
% 7 Hole Flatbar {Default<:

@ Sensors

! |:| Annotations
8= Material <not specifie
%5r Frant Plane
%> Top Plane
<> Right Plane

I.. Crigin

+- [} Boss-Extrudel

PO

< | *| *lsometric
Matio d

EdtingPart  [F] €]

SolidWarks Premium 2010

Inserting an Extruded Cut Feature

1 Insert a new sketch for the Extruded Cut

feature.
m  Right-click the front face of the 7 Hole

Flatbar model. This is your Sketch plane.

Boss-Extrudel is highlighted in the e
FeatureManager. £t | 3D Sketch On Plane
Note: The process of placing the mouse pointer over 5Live S H
. Change Transparenc:

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 from the Context toolbar. The @IN-= % @
Sketch toolbar is displayed. B N L4

ntities  Entities i
N Entities]
Circle b
Sketches a circle, Select the center of the
circle, then drag to set its radius,

60 Inserting an Extruded Cut Feature
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Adding a Dimension
1 Addadimension.

Modeling the Trebuchet

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 T
appears with the Modify box 4 —
displaying the current value. /¥ X 828

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 61
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Inserting an Extruded Cut
Insert an Extruded Cut feature.

62

1

QSolidWorks | Fie Edt ven nsert Tood

C“Ck Isometric View from the Extruded Revolved fie s5/Bas ﬁxh’uded
Boss/Base Boss/Base o Cut

Heads-up View toolbar.
Click the Features tab from the
CommandManager.

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

| Features [Sketch | Evaluate | Dimipert | Office Pro

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.

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

displayed in the FeatureManager.

WnliﬂWorkleﬂe Edit View Insert Tools PhotoWorks Window Help Q“:‘]-@--'t;-m)-?- - A %

o (@ sweptBoss/Ease ‘ = Swept Cut @ N diro e wap t
Extruded  Revolved & Lofted Boss/Base Extruded Hole Revolved m Lofted Cut R EE Fl’-a‘urtf:r’n E Draft e Dome: Eeefueni?: Ly

Boss/Base Boss/Base Cut Wizard Cut =
@ Boundary Boss/Base @ Boundary Cut - - ﬁ Shell Mirror - -

Features | Sketch | Evaluate | DimXpert | Office Producis | QOASCHMEB-F-o-@R-9- _ A%

SEEsE -

Q 7 Hole Flatbar (Default< <Default
@ SENSOrS
Anniotations
§E Material <not specified:
\<§ Front Plane
\<§ Top Plane
\<§ Right Plane
I.. Crigin
(e @ Boss-Extrudel

|G| Pl

Cut-Extrude]

A

< | *| *Isometric

Solidiiforks Premium 2010 Editing Part 7] &

Inserting an Extruded Cut
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2 Save the model.

Click Save .

Click inside the Graphics area.
Click Cut-Extrudel 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.

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

Click the top front edge of the Boss-

Modeling the Trebuchet

K EI-TE
(7 i

% 7 Hole Flatbar {Default < <Default
@ Sensors
[+ |£| Annokations
3= Material <not specified=
\<§\ Front Plane
% Top Plane
% Right Plane
I.. Origin
[+ @ Boss-Extrudel

|_'-£;

Extrudel feature in the Graphics window for Direction 1.

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.

Enter 0.5[12.7] for Spacing.

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

Note: If Cut-Extrudel is not displayed in the Features to
Pattern, perform the following tasks:

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

window.

Inserting a Linear Pattern feature

“ R

| pirection 1 A
[;l_‘ | Edge<iz
e |osoon  €— |3
a7 €— |2
EDirection 2 ¥

Features to Pattern Al

i Faces to Pattern

| %

3

i Bodies to Pattern

|Instances to Skip ¥

| |

i Options
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m Click Cut-Extrudel from the FeatureManager. Cut-Extrudel is displayed in

the Features to Pattern box.

@Snlid’lﬂmks I File Edit View Insert Tools PhotoWorks Window Help Ql_ v 2 v- 0K

.

Features | Sketch | Evaluate | DimXpert | Office Products |

S5 BlelB) Qs

T Linear Pattern 7 = % 7 Hole Flatbar (Default<<De...
i Hinear Hattern I Iﬁl g

I
a[]}
b4

BB 0RO

R #-{A] Annotations ﬁ
T = §E Material <not specified = =
2 t
= %52 Front Plane |1&3
2 ||Edge<tz = Top Plane @ 1 | Direction 1 m
e 5 Right Plane Spacing.  [0.500in =3
0.500in == : |
apmn ]2l [ e s
w7 = Ej +@ Bioss-Extrudel 1
ol - 4 | op=
=@ e
| Direction 2 ¥ |
Features to Pattern A
¥
I)\K
| *lsometric
tion reference, select Face of Feature f Length: 3,000in [76.2mm]  Editing Part 7] I |

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

displayed in the 7 Hole Flatbar FeatureManager. P £ Sk Bt ek el

2 Savethe model.
m Click Isometricview.

m Click Save .
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@ Sensars
[ |1| Annokations
- 3= Material <not specified=
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plane
E I.. Qrigin
7] @ Boss-Extrudel
El-@ Cut-Extrudel
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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.

Click the front top edge of the
Extrudel feature as illustrated.
Click the Features tab from the
CommandManager. 2 A T P

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

Modeling the Trebuchet

HSolidWorks j Fie Edt Vew imert Toos Phomborks Window Hep &|[1- 7 - O X

- @ Swept Boss/Base =) Swept Cut @ s @ Rib
Extruded Revolved ﬂ Lofted Boss/Base Extruded Hole Revolved m Lofted Cut et I’L.:::E:rrn % Draft
Boss/Base Boss/Base Cut Wizard Cut

2 Boundary Boss/Base B Boundary Cut 3 - @ Shell

Features | Sketch | Evaluate | DimXpert | Office Producis | = %

SB[ e B > QAN @E-D-6v- @ - O-
(F )

% 7 Hole Flatbar {Default<<Default
Sensors
5] |I| Annotations
8= Material <not specified:>
%> Front Plane
% Top Plane
s Right Plane
I.. Crigin
+ @ Boss-Extrudel
| Cub-Extrudel
888 Lpatternt

B EIEER

P

&

2l

A

o T | 2| *Isometric
M4 F i
Solidiorks Premiam 2010 EdtingPart  [F] &

Fillet | Linear % Draft e i Reference

Pattern Geometry

i‘ 808 oy b (@@ wap w

e @ mE- @ o

face along onie or more edges in solid or
surface feature,

Fillet
Creates a rounded internal or external
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Click the Manual tab. The Fillet PropertyManager
is displayed. Edge<1> is displayed in the Edges,
Faces, Features, and Loops box.

Click the Constant radius box.

Click the back top edge of the Boss-Extrudel
feature. Edge<2> is displayed in the Edges, Faces,
Features, and Loops box.

Enter .010[.25] for Radius.

Click OK from the Fillet PropertyManager.
Filletl is displayed.

Fit the model to the Graphics window.

Press the f key.

Save the model.

Click Save [d]

-1 () Wariable radius

SolidWorks

R

( Manual | Fillztxpert

Fillet Type A |

/v (&) Constant radius

() Fare fillet
) Full round Fillst

Items To Fillet A |

[ ruttiple radius Fillst

Tangent propagation
O Full preview

() Partial preview

@ Mo preview

| Setback Parameters ¥ I

| Fillet options ¥ |

SERRE >
(W

% 7 Hole Flatbar {Default < <Default
|ﬁ| Sensors
[+ |:&__| Annotations
3= Material <not specified:=
% Front Plane
%> Top Plane
%> Right Plane
I.. Crigin
& @ Boss-Extrudel
Ff- Cub-Extrudel

288 LPatternt
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Applying Material to the 7 Hole Flatbar

1 Apply material to the 7 Hole Flatbar.

m  Right-click Material from the 7 Hole Flatbar

FeatureManager.

m Click Edit Material. The Material dialog box is
displayed.
Expand the Steel category.
Click AISI 304. View the material properties.
Click Apply.
Click Close.

Material \

Modeling the Trebuchet

riReE -
(7 )
% 7 Hole Flatbar {Default< <Default
@ Sensors
[+ |£| Annotations
= .
%y Fro 32 Edit Material

&y Tol [ -Fi_gure Material

SolidWorks Materials A | | Properties ;_‘ﬁppearanceﬂ:___C_rg_s_s_l—l_?_t_;_h_ Custom ___Applicatmn Data || Favorites |
=) [ Steel Material properties
i §E 1023 Carbon Steel Sheet (55) IMaterials in the default library can not be edited. You must first copy the material ko
§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
$= AISI 1020 Steel, Cold Rolled |
§= AISI 1035 Steel (55) | |
8 AIST 1045 Steel, cold drawn |
=
gE AISI 316 Annealed Stainless Steel Bar (52 ‘ Descripkio |
§E ALSI 316 Stainless Steel Sheet (35 r |
- $= AISI 321 Annealed Stainless Steel (55) o |
§E AISI 347 Annealed Stainless Steel (55) -
$= AISI 4130 Steel, annealed at 865C Erbeeily i el L |
= Elastic Moduluz in 27557164 .89 psl
§: ALSI 4130 Steel, normalized at 870C Poiséon's Retion In X Ei G
3= alsl 4340 Steel, annealed Shear Modius in XY 10877828.24 psi
$= AISI 4340 Steel, normalized Mass Density : 0289018 iR
$= AISI Type 3161 stairless stedl Tensile Strength in X 7403696  psl
§E ALSI Type AZ Tool Steel Compressive Strengﬁh in ' 'psw:
. §E Alloy Steel Yield Strencth 29994.81_ 'psw_
§E alloy Steel (55) Th_ermal Expansiqn Coetficient in X 1 .8_9-0_05 : °F
gE ASTM A36 Steel Th_erm.al Con_ductivrty in X_ 0.0_0021 3996 _Eltu!(\n_-sec-°F)
=, Specific Heat 0119423 Btuilh-=F)
§= Cost Ally Steel Matetial Damping Ratio ' Wik
3= Cast Carbon Steel - - .
§E Cast Carbon Skeel (SN) 3
ae . ;
< | 8 | [ Apply ] [ Close ] [Config. £ ] [ Help ]

Applying Material to the 7 Hole Flatbar
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2 Save the model.

s Click Save []

eI
T

% 7 Hole Flatbar {Default < <Default
iﬁl Sensars

1+ 1] Annotations
3= ars1304
% Front Plane
%> Top Plane
%> Right Plane
I.. Origin

(£ @ Boss-Extrudel

+ [[@) cut-Extrudet

088 LPatternt

] Filet1

Creating the Ball Weight
1 Create the Ball Weight.

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

New SolidWorks Document

Templates | Tutorial

B} Assembly Drawing
template from the New SolidWorks Document
dialog box.
m Click OK.
2 Save the part Sewve in; | 2 Solidwarks-Trebuchet v s Ml

m Click Save As from the e
Menu bar Consolidated e
toolbar.

m Select the Save in folder,
SolidWorks-Trebuchet.

m Select Part from Save as

type. Fil i &
) . ile name ‘_EaI\WEighd b ‘ Save Z]
m  Enter Ball Weight for File R 3
name. Descriptian:
m Click Save. The extension, )
* sldprt is added sERe® >
T

68

automatically. The Ball
Weight FeatureManager is
displayed.

3 Set Drafting Standard.

% Ball Weight (Default<<Default=_T
|ﬁ| Sensors

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

m Click Options , <<§ ;iogphtpls;;:e
Document Properties tab 1, orign

from the Menu bar toolbar.
The Document Properties -

Drafting Standard dialog box

is displayed.

Creating the Ball Weight
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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 |

D@T“‘J Sttatndard Overall drafting standard
[+ Annatations [ e |
[# Dimensions !

Virtual Sharps
[# Tables
Detailing
iarid{Snap
LUnits
Colors

Load From External File. ..

Material Properties

Image Quality

Plane Display

DimnXpert
Size: Dimension
Location Dimension
Chain Dimension
Geometric Tolerance
Charrfer Controls
Display Options

4  Set unit system and length.

Lnit systerm
m Click Units. 9MKS {meter, kiogram, second)
m Click IPS (inch, pound, second) for AL

Unit system. . 'G)IPS {inch, pound, secand)
m Select.123 for Length unit decimal S

place. Type unit [ecimals
m Select None for Angle decimal place. fgth”t _ —
m Select millimeters for Dual :

Dual Dimension Length millimeters l] 1z

Dimension Length. Arle WA one —
————————centimeter :
Mass /Section Properti€ ..o
Length microinches 1z
mils
Mass inches
feet h

Per Unit Yolume

Creating the Ball Weight 69
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5 Set dual unit display.
m Click Dimensions from the
Document Properties dialog box.
m Check the Dual dimensions display
box.
6 Set System options.
m Click OK from the Document
Properties-Dimensions dialog box.

7 Select the Sketch plane.

m  Right-click Front Plane from the Ball Weight
FeatureManager. Front Plane is highlighted.

8 Sketch acircle.

SolidWorks

Syskem Options bocument Properties

Drafting Standard
+- Annotations
E)

COverall drafting standard
AMSI-MODIFIED

Wirth_i Sharps Text

+ Tables
Century Gothic]

Detailing

Crverall drafting standard
AMSI-MODIFIED

Text

Font... Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top ) Bottom ) Right O Left

SRR >
(7

% Ball Weight (Default<<Default> T
(2] Sensors

= [A] &n |
3= Mati ]
G f =
\<> = __ X ront Plane)
% Rig 5 | 30 Sketch On Plane

Seckion Yiew

m  Click Sketch from the Context toolbar.
m Click the Circle | @ Sketch tool. The cursor

displays the Circle feedback symbol.

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.
m Click a position to create the circle.
9 Add adimension.

m  Click the Smart Dimension Sketch tool.
Click the circumference of the circle.

m Click a position diagonally above the circle in

the Graphics window.
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m  Enter 1.500[38.1] in the Modify box.

m  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.

m Click the top center point of the circle as
illustrated.

m Sketch a vertical centerline from the top

centerpoint of the circle to the bottom center point

of the circle.

m Click the bottom center of the circle to end the

centerline.

11 Deselect the Centerline Sketch tool.
m  Right-click Select.

12 Trim the left side of the circle.

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

m  Click the Power trim [E2] option.

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

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

Creating the Ball Weight

Modeling the Trebuchet

o

Smart
Dimension

NG - -

i | Centerline <

Exit
Sketch

Features | Sketch | Evaluate | DimXper

[38.10]
©1.500

L0

Nem

(B
B RiE A OB

BES

End chain {double-click)

[38.10]
©1.500
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m Click OK from the Trim PropertyManager. NSRRI
—

13 Sketch a line.

SolidWorks

| Message ¥

=

Options

E\'Zi: | Power trim

|$| Corner

|3_E| Trim away inside

|E| Trim away outside

|_|—| Trirn ko closest

olidWorks y File Edit view
Click the line [N Sketch @; o e
tool. Sieteh | Dimension |
Click the top center point sl l. N
of the circle. [ Sheicn |
Sketch a vertical line from
the top of the circle to the bottom of the circle. [38.10]

Click the bottom center point to end the line.

©1.500

Sl
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14 Deselect the Line Sketch tool.

15

Insert a Revolved Boss/Base feature.
Click the Features tab from the

Right-click Select.

CommandManager.

Click the Revolved Boss/Base
Features tool. The Revolve

Modeling the Trebuchet

= L] 1
R R OB

[% Select
Sketch Entities
O Corner Rectangle

§EiSolidWorks p Fie it Vew Incert

4

Extruded Revalved
Boss/Base Boss/Base

Fearyresl Sketch | Evaluate | Dimxpert | Off

PropertyManager is displayed. Linel is MEIEEAE I et
selected in the Revolve Parameters
box. Accept the defaults.
BElSelidWorks jj Fle Edt Vew Insert Toos PhotoWorks Window Heb Ql TR, 7 M o 0,
»
Features | Sketch | Evaluate | DimXpert | Office Products | - A %
- w -
? +R Ball Weight (Default<<Defa... |§
@)
| Revolve Parameters 3 %E
" .iLinei %S
=
[ [s60.00deq | = }J e
R e I S 4 ﬁ
| [] Thin Feature ¥ i
|Selecl:ed Contours ¥ i
Wit riml| Model [ Motion Stu
| Select an axis of revolution and set the parame Lenath: 1.500in [38.1mm]  Fully Defined  Editing Sketchl 8 EI

Creating the Ball Weight
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m Click OK _from the Revolve PropertyManager. ¢ EFlRleB| »
Revolvel is displayed in the Ball Weight (T
Featu rel\/lanager %aall Weight (Default=<Defau
|| Sensors

[ [A] Annotations
8= Material <not specified:

16 SaVe the mOde|. \<§\ Front Plane
. =y \<§\ Top Plane
| C“Ck Save . <5y Right Flane
I.. Origin
+ S\f\b Revolvel

17 Select the Sketch plane.

m Right-click Top Plane from the Ball Weight .%@W Bl®|=] »
FeatureManager. Top Plane is highlighted in the & el Wad (B expe
FeatureManager. :j e

#-|A | Annotations

18 Create a sketch.
m  Click Sketch from the Context toolbar.

m  Click the Circle [@] Sketch tool.

Click the Origin of the circle.

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

m Click a position to create the circle as illustrated.
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E)SolidWorks | Fle Eit Vew et Toos Photiors Wndow Hep |[1- 7 - - 0 K
| Fod N\ - I~ - = a3 | L\ Mirrr Entities
Exit

Exit Smart Trim  Convert {11 Ee | Display/Delete
Sketch | Dimension ig- - 3 AI Entities Entities Snftﬁits mEn LB i faitem 7| Relations 2
s @-0 N-=*x . - % Move Entities \ =
Features | Sketch [[Evaluaie | Dimipert | Ofice Producis | - B X%

QAEWB-@-o0- 0 £-O-

3 &% Ball Weight (Default<<Defa...

DOptions

»

0.40%

For canstruction

-Parameters -
(= [o.omo
(5 [oiooo

19 Add adimension.
m  Click the Smart Dimension :

Sketch tool. . LE]
m Click the circumference of the .-
. £7 1
circle. oL

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. S Cut-Extrude

m Click the Features tab from the CommandManager. ¥ R &

m Click the Extruded Cut | @] Features tool. The Cut- (From Al
Extrude PropertyManager is displayed. | Dlechfre &

m Select Through All for End Condition in Direction 1. [Direction 1 A
The Through All End Condition removes material (3] [Trvough e v
from the Top Plane through the Revolvel feature. ;k ' | ]

m Click the Reverse Direction button. The arrow S T
- [CIFlip side ko cut
points upwards. -
. (I
m Click OK from the Cut-Extrude
PropertyManager. Cut-Extrudel is displayed in the '

Ij Direction 2

FeatureManager. — v
22 Save the model. O ThinFeatwe v
Click Save [id]. Selected Contowrs ¥

Applying Material to the Ball Weight

1 Apply material to the Ball Weight. _?WH%W'E' -
m Right-click Material from the Ball Weight (@) Bl Weight (Default< <Defa
!ﬁl Sensars
FegtureManager. o _ 5 (h rtations
m Click Edit Material. The Material dialog box is {= [re—
displayed ‘<§: |% C&.ﬁgure Material
\<§\ R Manage Favarites
o
o 6?3 n Flain Carbon Steel

& |ﬁ A Cast Alloy Steel
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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

[+ 1= Copper alloys

[+ 12 Titarium 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 Non-metals

Generic Glass Fibers
|_§‘E| arbon Fibers
Silicons:
Rubber

- 115] wonds
(&) Custam Materials

w

G

tl

Modeling the Trebuchet

Properties Enppearanca CrossHatch || Custom || Application Data | Favorites

[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 i
Shear Maculus in XY 7I0BE4T 79 psi
Mass Density 0.3974 lhin’3
Tensile Strenath in X psi
Co‘mpiesslveust_reh'g{h' in X psl
el Strength psi
Thermal Exp‘aﬁswo‘ﬁ Coefficient in ¥ 5.3e-005 FF
Thermal Conductivity in ¥ 0000468116 Btulin-sec:F)
Specific Heat 00305 Btuih-oF)
Materizl Duémplng Réﬂo_ I i

[ Apply J [ Close ] [ConFig..‘ ] [ Help ]

2 Save the model.

s Click Save[H]

Applying Material to the Ball Weight
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S SolidWorks | Fle Edt Vew Inmert Toos Phomiorks Window Hep 9[- 7 - - O X

o .ﬂ Swept Boss/Base ﬁ W Swept Cut @ .ggg @ Rib
Extruded Revolved ):1 Lofted Boss/Base Extruded I—_Iole Revolved m Lofted Cut = ':I,';'__::rrn @ Draft
Bossase. Dossibiess @ Boundary Boss/Base it Hizzed ol @ Boundary Cut o = m Shell
Features | Sketch | Evaluate | DimXpert | Office Products | -8 X

. [a s (L 3 O W G !
% ([FR¢|B] » LAYME-T-0- @8- O-
&

% Ball Weight {Default<<Defau

@l Sensors
& Annotations

3= pure Lead

%> Front Plane
%5 Top Plane
: %> Right Plane
i I.. Origin

& 6?3 Revalvel

=] IE Cut-Extrudel

G]w[48[0&E]

¥

III\K
< e (*| *Isometric
mildl sl nl] Model [ Motion Stud
Salidworks Premium 2010 EdtingPart | [F] &

3 Rename the Cut-Extrudel feature

in the Ball Weight FeatureManager. %WH@WH@ - fgl@"@"gﬁl >
. CIICk Cut-Extrudel from the . % _BE" Wieight (Default<<Defau @.B:all ‘Weight (Default<<Defay
FeatureManager. Cut-Extrudel is %S (& sensors
- - + Annotations - nnotations
dls_played_ in blue. i 3“5 o &Es -
m Click inside the Cut-Extrudel %antlplane % Front Plane
432 Top Plane by ap Plane
blue text box. S g ;igpthlane
m Rename Cut-Extrudel to Hole. b - 1, origin
H . . H [ 65 Revalvel E,Sfb Revalvel
m Click inside the Graphics Gl & @l ]

Window. The Hole feature is
utilized in the next lesson.
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4 Save the model.

s Click Save []

Modeling the Trebuchet

Features | Sketch | Evaluate | DimXpert | Office Products | B ot

% Ball Weight {Default<<Defau
= Sensors

m |I| Annotations

8= pure Lead

% Front Plane

%5 Top Plane

% Right Plane

: I.. Crigin

1+ G:Fb Revolvel

- IF; Hale

lasaf

A

o | @

| Arrange Icons

| Close Al

( .., | Bl Weigh{E\.§SLDPRT *

| Customize Menu

Wnl_‘lﬂWolks jj Fle Edit Vew Insert Toos PhotoWorks | Window | Help Gl[‘] N, [ 5
- @ Swept Boss/Base = | | Wiewwport @ Rib
Extruded Revolved L Lofted Boss/Base Extruded Hole Revolvg E5 | New tindow :rn B oot »
Boss/Base Boss/Base Cut Wizard Cut | i
5 i 7 Boundary Boss/Base jasads E Shell
E | Tile Horizontally
- 8 X

*lsometric

Editing Part

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

Applying Material to the Ball Weight
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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.
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Assembly

Renaming a Part

Tip:

82

1

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:

m  Axle.

m  Shaft Collar.

m 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.

Lookin: | =3 Solidvworks-Trebuchet v 5 R b
Rename a part. N7 ol Elitbr
Rename the Ball Weight part to o WO
Welght + Shaft Collar
m Click Open from the
Menu bar toolbar.
m Double-click Ball Weight :
R File name ‘ v -mv
from the SolidWorks- O e— ﬁlj
iles of type ant (* pri* sldpr ~ ancel
Trebuchet folder. The Ball ' ——
Weight is displayed in the 0-2-d R{‘" -9 -bsl-)
Graphics window. peptit HI e
m Click Save As from the predct [glsmas | !
Consolidated Menu bar
toolbar.
m Enter Weight for File
name g File rame:  [\weight SLDPRT v [(Sae |-
- CheCk the SaVe as COpy Save as type: | Part [* prt:" sldprt) w @
bOX Description:
m Click Save. (R s cony [eferences..]

Close all models.

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

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

option inside of SolidWorks.
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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.

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.

Note:

Assembling the Trebuchet

New SolidWorks Document

| Templates | Tutorial |

Part

Drawing

Options

A

new assembly
[#] Graphics preview

™ Start command when creating

Creating an Assembly

@SﬂlidWorks i File Edit View Insert Tools PhotoWorks Window Help .yl 2= 1%
I
»
Assembly | Layout | Sketch | Evaluate | Office Products | -8 %
|ﬁ I % E | [ERES - @~ 6~ -@-
| Message il N 7
Part/Assembly to Insert & [m
Open documents:
7 l‘ e
: 5
3
Options ] = zi‘x
Start command when
&
creating new assembly
e v *Trimetric
S0 00| Model [ WMofion Studyd |
Solidworks Premium 2010 Fully Defined  Editing Assembly E_[
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2 Insert the Weight component.

SolidWorks

m Click Browse from the Begin ST
Assembly PropertyManager. 5 Bl g LceRT
m Select the SolidWorks- s
Trebuchet folder.
m  Select Part for Files of type.
m  Double-click Weight. The
Weight component is displayed  [Fienams:  |weignsiopaT vl [Copen ]
in the Gl‘aphiCS window. Files of type: | Pat [~ prt.” sldpit) v [ Cancel ]
3 Fix the component to the Origin. Dssiptions_ <Mone>
m Click OK from the Begin
Assembly PropertyManager
The component is displayed in
the FeatureManager as fixed (f).
@SnlidWorks | Fle Edt View Insert Tods PhotoWorks Window Help el l [T [ (5 4
E =
Ian%:t LiEetar 5 M@e @ Asebly o e L F
Components izt Compon... Fassnt:aanr;rs Component Hsiggg\llﬂ Features Geometry Mriign Mggtlaﬁ;s 2
= - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | - A %
@ FEB] » QANNE- F-6v-@ 8- O-
I:’_?v . |‘_
@ Asseml (Default<Display State-1: @
= @ Sensors rﬁ
[ [A] Annotations E
\<‘>‘ Front Plane
\<'>‘ Top Plane [a
\<§‘ Right Plane @
I.. Crigin :J [e
] % (Fiwweight <1 (Default<<Def: |
o] M¥\ @
i
P
< | 2| *Trimetric
TiP] 7| Model [ Mofion Study 1|
Solidwiorks Premium 2010 Fully Defined  Editing Assembly sz

Note:
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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 fixed state (f), Right-click the O |
component name in the FeatureManager. Click %;?Dht"':ln BR@a 18 ST
- > Rigl 3l = i
Float. The component is free to move. Lo | 2@
# Qs (F) Weight <1 L |
@@ Mates Invert Selection
Go To...
Component (Weight)
Hidden Tree Items 3
|% Configure component
Isolate
Component Display 3
Float
4 Save the assembly. ;
File hame: wisight-Hook v Save Z]
= Click save [id] . Save as pe: | Assemtly (" asm” s v
m Enter Weight-Hook for File st
name in the SolidWorks-
Os
Trebuchet folder. The Save as —=
type is Assembly SEIE -
(*asm,*.sldasm). Fs
| CI |Ck SaVe. The Welght' @ ‘Weight-Hook (Default <Display St
. @l Sensors
(I;!oolk Fe;tureManager IS 5 (B Armotations
|Sp aye . <5 Front Plane
5 Set Drafting Standard. ;<<§ -
m Click Options , % .
Document Properties tab () mates

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.
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Note:

86

SolidWorks

Document Properties - Drafting Standard

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 {centimeter, gram, second)
() MMGS (millimeter, gram, second)
#)IPS {inch, pound, second)

O Cuskam
Type Unit [Decimals
Basic Units
Length 123 —

Dual Dimension Length millimeters l] 1z

Angle A [Mone 4—
——————————rentimete}: :
Mass/Section Properti

Qrmeters
Length microinches 1z
mils
Mass inches

feet h

Per Unit Yolume

Syskem Options I_Document Properties

Drafting Standard
[#- Annatations

Wirth_i Sharps Text

[# Tables

Detailing Century Gothic]

COverall drafting standard
AMSI-MODIFIED

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Dual dimensions

ual dimensions display  [_] Show units For dual display
& Top ) Bottom ) Right O Left
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9 Insert the Eye Hook component.

m  Click the Assembly tab from the ~ [ShSolidWorks | fie & ven et Tods windg
CommandManager. 2 o B @ B

m Click the Insert Components Components " compon... ST Component
tool from the Assemb|y 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.

Bl SolidWorks jj Fle Edt Vew Insert Took Window Help g0-3-H-8 ?2--8%
) bk B " o = .
& 13 L A 5
Insert M%ie Linear Sﬁt Move Sﬁ- Assembly Reference . B%f »
Components y Compon... Fasnt::l"ll-ers Component Hidgx:n Features Geometry Mo?]"gn Ma;:eﬁals
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | g %
TR » AAYHE-T-60- @ £-O-
e : @
@ ‘Weight-Hook {Default<Display Sta =
Sensors | ﬁ
{#- A | Annotations |B
Q Front Plane r@
Q Top Plane =
\<‘>; Right: Plane
I_, Crigin | e
+ T8 (F) weight <13 (Default<<Defdl [@
1+ % (-1 Eve Hook<1 > (Default< < 3 =H
@@ Mates
4
zi‘x
< | (*| *Trimetric
TITIT 0] Model [ WoionSuayT ]
Solidworks Premium 2010 Under Defined  Editing Assembly (7] &
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Note:

SolidWorks

To move a non-fixed component, just click and drag the component.

10 Fit the assembly to the Graphics window.

Press the f key.

11 Save the model.

Click Isometric vieW.

Click Save [i]

Standard, Advanced and Mechanical Mates

Note:

88

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

Coincident: Positions selected faces, edges, and
planes so they share the same infinite line. Position
two vertices so they touch.

Parallel: Positions selected geometry so they lie in the
same direction and remain a constant distance apart.
Perpendicular: Positions the selected geometry at 90
degrees.

Tangent: Positions the selected items tangent, (at least
one selection must be a cylindrical, conical, or
spherical face).

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

Lock: Maintains the position and orientation between
two components.

Distance: Positions the selected geometry at a specified distance between

them.

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

Standard Mates
|Z | Caincident
|§ | Parallel

| I._ | Perpendicular
|§ | Tangent

|@ | Concentric
(] ock

(=]

(Y]

»

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

Standard, Advanced and Mechanical Mates
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Advanced Mates

Note:

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

Width: Centers a tab within the width of a groove.
Path Mate: Constrains a selected point on a

component to a path.

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

Limit: Provides the ability for components to move

Assembling the Trebuchet

b3

Agva_nced Mates
|E | Symmetric
|[]__"H | width

|E| Path Mate

|£| Linear Linear Coupler

(Al

within a range of values for distance and angle mates.

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.

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

Click the Mate | S | 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

Boss-Extrudel of Eve Hook<1 =

@Sulidkas i File Edit View Insert Tools Window
& i ] | | B . 53]

Edit In;ert Linear - Move
Compeonents
Component

ar
TR e Component

Assembly | Layout | Skfch | Evaluate | Office Products

BITIRL e )
U ? fud Paositions bwo components relative to one
LS i il orcg o o anather,

89
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Tip:

90

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
is displayed in the Graphics window.

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

SolidWorks

S8 Hb % 9l

m Click OK | | from the Mate

AddiFinish 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.

S v

Mate Selections ]

Stgndarc: Delete

@ ;Face<1 >'@Eye _Hmo-olwﬂ
|@| a sight-1 |

| Clear Selections

o ' Customize Menu

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 | S | 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.

Boss-Extrude? of Eve Hook<1 >l

Revolvel of Weight <1

Face<2>@Weight-1 is displayed in the Mate R m—T]

Selections box. *® B
=
Mate Selections -3
& WFace<i>@Eye ookl |
|%| :- t-1

Inserting Mates 91
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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.

5 Save the model.
m Click IsometricvieW.

m Click save .

6 View the Inserted Mates.
m Expand the Mates folder from the Weight-
Hook FeatureManager. View the created
Mates. You created two Mates: Concentric
and Tangent.

92

SolidWorks

|

Y
T~ _

| &3] Sensors
i+ E Annotations
i+ {E Lights, Cameras and Scene

&> Front Plane

%> Top Plane

%> Right Plane

- I.. Crigin
+98 (F) weight <135
(F! % (-} Eve Hook<1x>
I @@ Mates
E\\S i @ Concentricl {Weight<12,Eve Hook<1 =)
: a\ Tangent1 {Weight <1 =, Eve Hook<1 =)

Inserting Mates
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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.

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

i Q Top Plane
: Q Right Plane
I.. Crrigin
= 8 (F) Weight <1 > (Default<<C
& [%5] Mates in Weight-Hook
@
@Al
- =
i \<§\ Top kgne

\<§\ Right Plane

i I.. Qrigin
: 36?: Revolvel
® Hole:
Ii: % (=) Eye Hook=13 (Default<-
(= mm Matrs

s

Sensors
Annotations
Pure Lead

|i€

@SnliﬂWorks‘nale AT TR Ql[]vf:SPvHv B 2--mA %
il BE : i i
@ ki @ d 5
l;?;t Insert M?t;e Linear Sn%rt Move Sﬁ%\- Assembly Reference Ne" Bill of »
Component Eomponink SHERpY Fasteners Bampooeit Hidden Eeabacay Ceame by Motion | Materials
- - - Components - - Study
Assembly | Layout | Sketch | Evaluate | Office Products | -8 %
© T8 » QASHE- T @B O
(T~ ] !
@ Weight-Hook (Default<Display : @
2 @ Sensors ﬁ
! |I| Annotations @
& Front Plane
. a

sl

ED

Under Defined  Editing Assembly

8]

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

v & )

Mate Selections

A

@ Front Plane@iWeight-1@Weight-Haak |
1 |

Inserting Mates
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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

m Click Parallel from the Mate Pop-up
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
folder.
9 Save the model.

m Click Isometric view.

m Click Save .
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SolidWorks

I+ |§| Annotations
1+ @ Lights, Cameras and Scene
%5 Front Plane
25 Top Plane
%> Right Plane
I.. Crigin
+ %y (F) weight <1
= % Eye Hook<1>
= [ Mates
; @ Concentricl {(Weight<1>,Eve Hook<1=)
: a\ Tangent1 {Weight <1 =,Eve Hook<1=)

: \\ Parallell {weight<1 = Eve Hook<1=)
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Assembling the Trebuchet

msnlidWolks I Fle Edit View Insert Tools Window Help & l O-2-B-8 7:-08%
Il =] 3
B 44 B s I 3
Insert Mate Linear Sk Move e Assembly Reference eyl Bill of »
. Components Compon... Eitaars Component Hidden Features Geometry Motion | Materials
- - - Components - Study
Assembly | Layout | Sketch | Evaluate | Office Products | = %
| T @ Th oot y;
S| » LAEME-T-v-@ 8-
(T~ ) =
wieight-Hook (Default<Display State-12) @
b Sensars ﬂ
[ [A] Annatations =
: Q Front Plane -
- Q Top Plane m
: @: Right: Plane
= I.. Crigin | e
+98y (F) weight <13 {Default<<Default> Dil_ =
I Q Eve Hook<1x (DeFauIt<<DeFauIt>_DisE] =2
E;@@ Mates
- @ Concentricl {Weight <1 =,Eve Hook
a\ Tangentl {Weight<1 = Eye Hook<
- \\ Parallell {Wweight<1 = Eve Hook<1
B
III\K
< ?| *lsometric
 Solidvorks Premium 2010 Fuly Defined _ Edting Assembly  [2] g

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

Mew SolidWorks Document

Templates | Tutarial |

| [
=
Part Drawing
95



Assembling the Trebuchet

96

2

3 Fix the component to the Origin.

m  Click OK | ¥ [ from the Begin Assembly
PropertyManager. The component is displayed in the T

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 —gm—

in the Graphics window.

FeatureManager as fixed (f).

SolidWorks

.. Begin Assembly 7
« B 42

| Message ¥

Part/Assembly to Insert 3

Cpen documents:

“«£

| Thumbnail Preview

*»

Options

Start command when creating
new assembly

Graphics preview

QSolidWorks | Fie Edt Ven Insert Tods Wndow Heh Ql[]vﬁ;?vv T

(T~ )
@ Assemz (Default<Display State-1:
5 @l Sensors
m Annotations
Q Front Plane
5 Q Top Plane
L @: Right Plane
: I.. Origin
[+ % (F) Axle =12 (Default < <Defaul

: @@ Mates

< >

laaaf

e i

e N ik FS @ iy 4 @

Insert Mate Linear Smart Move i Assembly Reference Moy Bill of »

. Components Compon... Eantirats Component Hidden Features Geometry Motion | Materials
= nd = Components - - Study

Assembly | Layout | Skeich | Evaluate | Office Products | g %
o @ Eh wE A .
MER » AANNE F-w-@R-O-

-

*Trimetric

57710 [ Model [ Won
Salidtorks Premium 2010

Fully Defined  Ediing Assembly  [Z] &
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Assembling the Trebuchet

4 Save the Counter Weight assembly.

Click Save [id]

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.

RN %
= j

@ Counter Weight {Defaulk<Displa
i?ﬁl Sensars

5] |:| Annokations

I |£| Lights, Cameras and Scene
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plane
I.. Crigin

By () Axle<t >
@@ Mates

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

Document Properties - Drafting Standard

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

Drafting Standard Oversll drafting standard

[# Annatations

[# Dimensions
Virtual Sharps

[# Tables

Detailing

iarid{Snap

LUnits

i

Load From External File. ..

Colors

Material Properties

Image Quality

Plane Display

DimnXpert
Size: Dimension
Location Dimension
Chain Dimension
Geometric Tolerance
Charrfer Controls
Display Options

Creating the Counter Weight Assembly

97



Assembling the Trebuchet SolidWorks

6 Set unit system and length.

R Unik syskem
| CI |Ck units. (CIMKS (meter, kilogram, second)
; : &) imeter, gram, d
m  Click IPS (inch, pound, second) for S el
1 {(#)1P5 (inch, pound, second)
Unit system. _ _ /’; —
m  Select .123 for Length unit decimal
p|aCE Type |Unil: [Decimals
H Basic Units
m  Select None for Angle decimal — —
place Dual Dimension Length millimeters ﬂ 1z
m Select millimeters for Dual Ande fillneters 7 [T -
Dimension Length. Viaes Secion Properti e
Length microinches 1z
mils
Mass inches
feet N,
Per Unit Yolume

7 Set dual unit display.
m Click Dimensions from the :

Document Properties dialog box. T e

m Check the Dual dimensions display || # %s

Syskem Options bocument Properties

COverall drafting standard
AMSI-MODIFIED

Text
8 Set k;()J/);tem options iy SR
m Click OK from the Document R AR

ANSI-MODIFIED

Properties-Dimensions dialog box.

Text

Font... Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top ) Bottom ) Right O Left

9 Insert the Flat component.

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

| Message ¥
m Click Browse from the Insert Component
:Part,.-"A_ssemth ko Insert " |
PropertyManager. Open documents:
m Select the SolidWorks-Trebuchet folder. B Ball tiioht

@ Weight-Hook

m Select Part for Files of type.

| EI’DWSE. I

[ Thumbnail Preview ¥ |

| Dptions ~

Start command when creating
| [#
new assembly

Graphics preview
[Irake vietual
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Double-click Flat.

Assembling the Trebuchet

Click a position above the Axle in the Graphics window. The Flat component

is displayed in the FeatureManager.
Note: The Flat component was created and provided to you.

Solidworks Premium 2010

SolidWorks |f Fie Edt vew Inset Tods window bep @1 -3-H-8 ?-- 5%
ful ] : [ i &
2 & B o@m P g @
nsert Mate Linear Exiack Move e Assembly Reference i Eill of »
. Components Compon... i Component Hidden Features Geometry Motion | Materials
- - - Components - x Study
Assembly | Layout | Sketch | Evaluate | Office Products | = %
e e = Th St W L e
Ll » LANNBE-P-60-@ 2-0-
o ‘ @
@ Counter Weight {Default<Display | -
Sensors ﬁ
1 % Annokations B
> Fronk Plane
Q Top Plane m
\<‘§ Right: Plane
I.. Crigin | e
- % (F) Axle<1> (Default<<Defaull E
i+ 98 () Flat <1 (Default< <Default _;_J —
@@ Mates
4
zi‘x
< | *| *Trimetric
Under Defined  Editing Assembly 7] &

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.

Click the cylindrical face of the Axle as

illustrated. (f) Axle<
FeatureManager.

Inserting Mates

1> is highlighted in the

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

Using the middle mouse button, rotate the Flat
component for improve visibility of the top small kool astions =

hole. ol |

Face <1 >@axle-1
Click the Zoom to Area tool .
Zoom in on the cylindrical face of the Flat
top hole.

Click the Zoom to Area tool to
deactivate.

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.

Q) Mates |[ & dnalysis

_Concentricl

R 9
% Mates &ﬂmeﬂm.-‘

Mate Selectlons A

Face;i';@MA’;(Iel
< ==

Coincident is selected by default. The results

of the mate is displayed in the Graphics
window.

2 Deactivate the Origins.

100

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

Click OK | | from the Mate
PropertyManager.

Click View, un-check Origins.

Inserting Mates
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3 Save the model.
m Click Isometricview.

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 | S | tool from the Assembly
toolbar. Face<1>@Axle-1 is displayed in the Mate
Selection box.

Mate Selections "

@ [Face<1 =@Axle-1 |
&1 !

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.

KN LaHB] @l
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Tip:

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 -

Click Distance from the Mate

Pop-up box.

Enter .47[11.94] for Distance.

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

The results of the Mate is

displayed in the Graphics window.
Click OK from the Mate

PropertyManager.

.06in)/2 = .47in.

Move the Flat component.

Click and drag the Flat component. The Flat

rotates about the Axle.

Position the Flat below the Axle as illustrated.

Save the model.

Click Isometric vieW.

Click the Rebuild tool from the Menu bar

toolbar.

Click Save []

Expand the Mates folder to view the created

mates.

Using SolidWorks Toolbox

102

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

_( =
@ Sensars
& El Annotations
& |£| Lights, Cameras and Scene
\<§\ Front Plame
\<§\ Top Plane
\<§\ Right Plane
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The SolidWorks Toolbox is a library of features

Assembling the Trebuchet

based design automation tools for SolidWorks. The

Toolbox uses the window’s drag and drop
functionality with SmartMates. Fasteners are
displayed with full thread detail.

1 Insert a Washer from the SolidWorks

Toolbox.

m Click the Options drop-down arrow.

m Click Add-Ins from the Consolidated
Menu bar toolbar.

m Check the SolidWorks Toolbox box.

m Check the SolidWorks Toolbox
Browser box.

m Click OK from the Add-Ins dialog box.

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

m Click the Zoom to Area | ®
deactivate.

Using SolidWorks Toolbox
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Note:

Note:
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Display the SolidWorks Design Library.
If required, click View, Task Pane from the
Menu bar menu.

The Washer in your picture will be displayed larger.

Click the Design Library tab from the
Task Pane.

Expand the Toolbox folder.

Expand Ansi Inch. Note: You would expand
Ansi Metric if you were using the MMGS
unit system.

Expand Washers.

Click the Plain Washers Type A folder.
Various types of Machine washers are
displayed.

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.

SolidWorks

Design Library E=]
QOB
= ? Toolbox ~
= B3 ansi Inch
[+ ﬁ Bearings

il Bolts and Screws

BDEREEE

[# 154 Retaining Rings
[ \\i Structural Members
‘Washers

n Washers (Type &)
'k ‘Washers (Type B)
21 Spring Lock Washers

12 Toothed Lock Washers
# B2 Ansi Metric

0 0

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

Q Q

Selected - Marrow  Selected - ‘Wide Flat
Flat Washer Type & ‘Washer Tvpe &
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Select 10 for size. View the
PropertyManager. Accept the
default settings.

Click ok [#]

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

m Click Isometric view.

s Click Save [ld]

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

View the Mates.
|
Coincident mate was inserted.

Assembling the Trebuchet

Message

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

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

SflSolidWorks jj Fie Edt Vew Insert Toos Toobox Window Hep @03 270K
i BB e %
2 & B m P @ @f
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Insert a Pan Cross Head screw from the
SolidWorks Toolbox.

m  Click the Design Library tab.
Expand Toolbox.
m  Expand Ansi Inch.

m  Expand Bolts and Screws.
m Click the Machine Screws folder. Various
types of Machine Screws are displayed.

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.

SolidWorks
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N
% = ? Toolbox ~
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gl Countersunk Head
Bl Hex Head
Bl Lag Screws

Bl Machine Screws (Counkersun
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Bl Miscellaneous

Bl Self Tapping Screws
pll Set Screws (Slotted)
pll et Screws (Socket)

Bl Socket Head Screws
gl Square Head Bolts
Bl Thumb Screws
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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

4

=

Favorites

e =¥

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

Drescription:

»

Properties

Sizet

#1024 —p|
Length:

E —>
Drive Type: Cross
Thread Length:

i ]

Diameter: 0.19

Configuration Mame:

[ CR-PHMS 0.13-24x1x1-H |

Comment:

Thread Display:

Dptions ~

Simplified w

Message "

Click in the graphics area to add additional
copies of the component, Mates are
automatically added if & valid mate
reference combination exists, Press Esc or
close the PropertyManager when done,
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7 View the Mates.
m Expand the Mates folder from the FeatureManger. A Concentric and a

Coincident mate was inserted.

SolidWorks
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Inserting the Weight-Hook Assembly

1

Note:
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Insert the Weight-Hook assembly.

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.

Click a position above the Counter Weight

assembly in the Graphics window.

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

Weight-Hook in the Open documents box to open the

assembly.

} Message ¥ |

Part/Assembly to Insert ~

Open documents:

I% Eiall weight.
@ ‘Weight-Hook.

Browse. ..

‘ Thumbnail Preview

<«

»

Options

Start command when creating
news assembly

Graphics preview
[ Make Wirtual

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

Assembling the Trebuchet

FeatureManager.
@Snl_idWorks IFue Edit View Insert Tools Toobox Window Help QLD ¥ 2o FAX
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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.

Inserting Mates
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m  Click the Mate | S | tool from the Assembly toolbar.
Face<1>@Pan Cross Head is displayed in the Mate
Selection box.

m Click the Zoom to Area | “ | tool.
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. Mate Selections A

m  Click the Add/Finish Mate [ ] tool
from the Mate Pop-up toolbar.
2 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.

Click Isometric view.

Click save . View the Pan Cross
Head part, CR-PHMS in the
FeatureManager.

AddiFinish Mate

Inserting Mates 111
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4

View the Mates.

SolidWorks

= @@ Mates
u Expand the Mates fOIder @ Concentricl (Axle<1> Flat<1=)
from the FeatureManger. e Distanced (axle<1 > Flat<1)

View the inserted mates

@ ConcentricZ (Flat<1=,Flat Washer Type & MNarrow_AI<1=)

A Coincident2 (Flat <1 = Flat Washer Type A Narrow_AT<1=)

@ Concentric3 (Flat<1=,Pan Cross Head_Al<1=)

A Coincident3 (Flat Washer Type A MNarrow_AI<1>,Pan Cross Head_AI<1=)
@ Concentricd (Pan Cross Head_Al<1 = Weight-Hook<1>)

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

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| 4] tool.
m Zoom in on the vertical face of the
Counter Weight as illustrated.

m  Click the Zoom to Area| “i]|tool to
deactivate.

m Click the vertical face of the Weight-
Hook as illustrated.

m  Click the Mate | S | tool from the Assembly

toolbar. Face<1>@Weight-Hook-1 is
displayed in the Mate Selection box.

W

Boss-Extrude? of Eve 00k<1 =

)

% Mates éa'ﬁ'nahu:slr

| Mate Selections A

! @ E:Faceﬂ >@\;V.ei.gi1:t.-H.ooi<-i.,l’E;eul-.iook-l;:
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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.

s 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 07 et
from the FeatureManger. Q) concentrict (Axle<1 Flat<1)
. . || Distancel (Axle<1 = Flat<12)
VI ew the Inserted Para”el 2 @ Concentric2 (Flat<1> Flat Washer Type & Narrow_Al<l=)
mate . i A Coincident2 (Flat<1>,Flat Washer Type & Marrow_Al<1=)
i @ Concentric (Flat<1> Pan Cross Head_Al<1>)
7 SaVe th € mo d el . A Coincident3 (Flat Washer Type & Marrow_AI<1>,Pan Cross Head_Al<1z)
. . - . 2 @ Concentricd (Pan Cross Head ALl Weight-Hook<13)
u CIICk ISometl’IC VIEW. i A Coincident4 {Flat <1 = Weight-Hook<1 >}
. N Parallell (Flat <1, Weight-Hook<13)
m Click Save .
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Inserting the Second Washer

1

114

Insert the second Washer.
View the mating edge.

Click the Zoom to Area [ “L | tool.

|

m Zoom in on the Eye Hook circular edge as
illustrated.

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

Display the SolidWorks Design Library.

Click the Design Library tab.
Expand Toolbox.

Expand Ansi Inch.

Expand Washers.

Click the Plain Washers Type A folder.
Various types of Machine Screws are
displayed.

Drag and drop the Preferred-Narrow Flat
Washer Type A into the Graphics window
on the circular edge of the Eye Hook part
as illustrated. The Preferred - Narrow Flat
Washer Type A PropertyManager is
displayed.

SolidWorks
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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

P
¢ %

b3

Favorites

st =
(%) 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

116

1

Insert a Hex Nut.

m Click the Zoom to Area |4 |tool.
m Zoom in on the circular edge of the second
washer as illustrated.

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

Display the SolidWorks Design Library.

Click the Design Library | & | tab.

Expand Toolbox.

Expand Ansi Inch.

Expand Nuts.

Click the Machine Screw folder.

Drag and drop the Machine Screw Nut Hex
into the Graphics window on the circular
edge of the second washer as illustrated.

SolidWorks

Design Library =)

- = EH ansiInch
: @@ Bearings

(- gl Bolts and Screws
[ |4l Jig Bushings

Sguar
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IB ?:@'2 Power Transmission
[ (54 Retaining Rings
[ § Structural Members

=10 Washers

Machine Screw Mut  Machine Screw Nut

Hex
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m View the results.

The Machine Screw Nut Hex
PropertyManager is displayed.

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.

#10-24 % |

3 Save the model.
m Click Isometric vieW.

s Click save [Id]

Inserting a Hex Nut 117
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SolidWorks
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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.

4 Deactivate the Origins.

Click OK | ¢ | from the
Begin Assembly
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 .

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

® (7R 2

T )

@ Trebuchet (Default<Display Statd
@ Sensors

1 @ Annotations
& @l Lights, Cameras and Scene
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plane
I.. Qrigin
i % (F} Catapult Base Assembly <1
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10

Set Drafting Standard.

m 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 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.

SolidWorks
Unik syskem
(CIMKS (meter, kilogram, second)
() CGS (centimeter, gram, second)
I MMES (millmeter, gram, second)
®1PS (inch, pound, second)
() Custom
Type | Unit | Decimals
Basic Units
Length 123
Dual Dimension Length millimeters ﬂ 1z
angle = Mone
Mass /Section Propertie meters
Length m?croinches 1z
mils
Mass inches
feet N,
Per Unit Yolume

Syskem Options | Document Properties

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

box.

Drafting Standard
+- Annotations
el

COverall drafting standard
AMSI-MODIFIED
Wit
+ Tables
Detailing

Sharps Test

Century Gothic]

Set System options.

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

Insert the Catapult Arm 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 Catapult Arm Assembly.

Crverall drafting standard
AMSI-MODIFIED

Text

Font... Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top ) Bottom O Left

O Right
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Assembling the Trebuchet

Click a position above the Catapult Base in the Graphics window. The

|
Catapult Arm assembly is displayed in the FeatureManager.
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Q Front Plane ‘7_
Q Top Plane E
Q Right Plane
L, orign (2
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@@ Mates
¥
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< | *Isometric
Solidarks Premium 2010 Fully Defined  Editing Assembly 3] @

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.

Creating the Trebuchet Assembly
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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.

122

Click the Zoom to Area|
tool.

Zoom in on the cylindrical
face of the Axle as
illustrated.

Click the Zoom to Area | 4
tool to deactivate.
Click the cylindrical face of the 4in[101.6mm] Axle shaft as illustrated.

Click the Mate | S | tool from the Assembly toolbar. Face<1>@Catapult Arm
is displayed in the Mate Selection box.

Click the Zoom to Area| “4 | tool.
Zoom in on the top circular face of the
front side of the Triangle.

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

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.

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

Creating the Trebuchet Assembly
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m Click OK from the Mate PropertyManager.
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 [ S | tool from the Assembly toolbar.
Face<1>@Catapult Arm is displayed in the Mate
Selection box.
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m Click the flat face of the
Triangle as illustrated.
Face<2>@Catapult Base is
displayed in the Mate Selection
box.

m Click Distance mate in the Mate
Pop-up toolbar.

m Enter .400[10.2].

s Click the Add/Finish Mate
tool from the Mate Pop-up

SolidWorks

toolbar.
m Click OK from the Mate
PropertyManager.
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16 Fit the model to the Graphics window.

Press the f key.

17 Save the model.

Click Isometric vieW.

|

m Click save .

18 Show the Hidden parts in the Catapult Arm
assembly.

m Expand the Catapult Arm sub-assembly
from the FeatureManager.

m  Right-click Launcher<2> from the
Trebuchet FeatureManager.

m  Click the Show components tool from
the Context toolbar. The Launcher assembly
is displayed in the Graphics window.

m Click Isometric view.
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19 Insert the Counter Weight assembly.

126

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.
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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 | § [ 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. =)
d -

N1l @eHGLE 2l

.. Concentric2
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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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m Click the flat front face
of the 7 Hole Angle as
illustrated.
Face<4>@Catapult Arm
is displayed in the Mate
Selection box.

m Click Distance mate
from the Mate Pop-up
toolbar.

m  Enter .200[5.08].

m Click the Add/Finish

Mate | ¢ [ tool from the
Mate Pop-up toolbar.

s Click ok [«]from the
Mate PropertyManager.
23 Fit the model to the
Graphics window.
m  Press the f key.
24 Save the model.
m  Rebuild the model.

m Click Isometric view.

m Click save .

_____ Y]
@ -
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In this lesson you
renamed a component,

and created the following

assemblies:

m  Weight-Hook.
m 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.

Noakown

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 | 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

134

Stress analysis or static analysis is the most common design analysis test. It
predicts how the model deforms under loading. It calculates displacements,
strains, and stresses throughout the part based on material, restraints, and loads. A
material fails when the stress reaches a certain level. Different materials fail at
different stress levels. SimulationXpress uses linear static analysis, based on the
Finite Element Method (FEM), to calculate stresses. Linear static analysis makes

Stress Analysis of the 7 Hole Flatbar Part
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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.
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.

m Display resultant displacement distribution in the model with or without
annotation for the maximum and minimum displacement values.

m Show deformed shape of the model.

m  Generate an HTML report.

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

m Click Open from the
Menu bar toolbar.

m Select the SolidWorks-
Trebuchet\SimulationXpress
folder.

m Select Part for Files of type.

m  Double-click 7 Hole Flatbar.
The 7 Hole Flatbar part is
displayed in the Graphics
window.

2 Change the view orientation.
m I the part is not displayed in an Isometric

view, click the Isometric ﬂ view.
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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.

Material

olidworks Materials

= cteel

§= agst 1020

= AISI 1035 Steel (550

§= aISI Type AZ Tool Steel
3= alloy Steel

= &lloy Steel {53)

= ASTM A36 Steel

Cast Alloy Steel

ast Carbon Steel

= Cast Carbon Steel (SN)

1023 Carbon Steel Sheet (55)

01 Annealed Stainless Stesl (551
2006 Iron Base Superalloy

I51 1010 Steel, hot rolled bar

= AISI 1015 Steel, Cold Drawn (55)

$= alsI 1020 Steel, Cold Rolled
I51 1045 Steel, cold drawn

151 316 Annealed Stainless Steel Bar (52
= AISI 316 Stainless Steel Sheet (55)

E AISI 321 Annealed Stainless Steel (55)
§E AISI 347 Annealed Stainless Steel (55)
§E ALSI 4130 Steel, annealed at 865C

AIST 4130 Steel, normalized at 870C

$= aIa1 4340 Stesl, annealed

3= AISI 4340 Stesl, normalized

E AISI Type 316L stainless steel

5%

-
|
|

Pronerties | Appsaran:

Material properties

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

a cuskom library to edit it
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REEED %
7

% 7 Hole Flatbar {Default< <Default>_C
& Sensors
A Annotations

Lights, Cameras and Scene

: = | Edjt Material

‘<§: Topk |% Ckigure [Material

&y Right Remove Material

L. origi Manage Favarites
I+ @ Bossi

Plain Carbon Steel
ggg LPatt Cast Alloy Steel
] Filet. AES PO

3

Property |Valua Lnits ‘
Elastic Modulus: 18e+011  him"2
Poissons Ratio 029 (S
Shear Modulus 7 Se+0  Mim*2
Density 5000 kgm™3
Tenzie Strength SATO17000 Mim*2
Compressive Strength in X P2
“ield Strength 206807000 him"2
Thermal Expansion Coefficient 1.8e-005 M
Thermal Conductivity 16 . IR
Specific Heat 500 Jitko- )
Material Damping Ratio i,

m Click Close from the Material dialog box.
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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:

Sl English (IPS) | Metric

Loads Force N (Newton) Ib (pound) Kof

Pressure N/m? psi (Ib/in?) Kgf/cm?
Material Ex: Elastic N/m?2 psi (Ib/in) Kgf/cm?
Properties modulus

NUXY: No units No units No units

Poisson’s

ratio

SIGYLD: N/m? psi (Ib/in?) Kgf/icm?

Yield

Strength

DENS: Mass | Kg/m3 Ib/in® Kg/em®

density
Results Equivalent N/m?2 psi (Ib/in) Kgf/cm?

Stress

Table 1: Systems of units used in SimulationXpress
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Running SimulationXpress and Setting Analysis
Options

1 Run SolidWorks SimulationXpress.
Click Tools, SimulationXpress from the Menu
Bar menu.

The SolidWorks SimulationXpress application
starts with the Welcome tab selected.

Tip:  You can quickly run SimulationXpress by

Analyzing the Trebuchet

Mote: Mast analysis prablems
require a comprehensive
analysis product for mare
accurate and complete real-
world simulations befare final
sign-off on a design.

Click here for your free onling
training on Solichtorks Simulation
fundamertals.

@ Options
B nent

clicking SimulationXpress Analysis

) . Bi &= @ ]
W|Zard fl’0m the Evaluate tab In the SimulationXpress FloXpress DFMXpress Drive\WorksXpress
Analysis Wizard  Analysis  Analysis Wizard

CommandManager.

Wizard Wizard

2 Set System units.

Click the Options button from [T L

the Welcome screen.

System of units:

Set System of units to English Reiits leaton:
(IPS) [SI, (MMGS)].

[ 5how annatation For mazximum and minimum in the result plots

|English (IPS)
51

English (IPS} b mplanchardimy de | E]

Set the Results location to the — B o | [ concel |

SolidWorks-

Trebuchet\SimulationXpress e

folder. %

CI I Ck OK . Welcome to SolidWorks

i i SimulationXpress.

Click Next. View the Study _ :
Simulationxpress helps you predict

FeatureManager_ how 3 partwill perform under load

and helps you detect potential
problems eatly in the design cycle

In Simulationxpress, vou apply
Ioads and fixtures o vour par,
specifyits material, analyze the pa,
and views the results. All ofthis
information is included in the
Simulation study.

FEDEREEE

Mote: Most analysis problems
reguire a comprehensive analysis
product for more accurate and
cornplete real-waorld simulations
befare final sign-off on & design.

Click here for vour free anline fraining on
Solidorks Simulation fundamentals.

[£] ontions
"
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Applying a Fixture

1

Note:

140

Apply a fixture.

The Fixtures tab is activated. The Fixture section
collects information on where the 7 Hole Flatbar is
fixed to the frame. You can specify multiple sets of
fixtures. Each set can have multiple faces.

Click the Add a fixture button. The Fixture

PropertyManager is displayed.

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.

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.

To add a new fixture set, click the
Add a fixture button.

SolidWorks

Apply fitures to keep the part
from maoving when loads are
applied.

‘Warning: Faces with fidures are
treated as perfectly rigid. This
can cause unrealistic results in
the vicinity of the fidure.
Examples:

Fixed Holes

Fixed ws. Supported
Fixed ws. Attached Parts

Mote: Mare flexible fidure types
are available in Solidworks
Simulation Professional.

%’ﬂ fixture

k3l Back [=] start over

EIEETT

£ add afure

@ Edit an existing fixture
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A p p Iyl n g a L 0 ad SolidWorks SimulationXpress Q

Using the Loads tab, you can %
specify the loads acting on

®

1 |§ | 1 Fidures v
the part. A load can either be g 2 Loads
a force or a pressure. = |3t
You can apply multiple loads 2
to a single face or to multiple '
faces. The direction of a force % e
can be specified with respect g B
to planeS or normal to | Warning: These loads are
selected faces. The pressure is B s

always applied normal to

Add a fi
selected faces. EJ adgarorce

a Add a pressure

In this lesson, you will supply
a single force to the top face
of the part.

Type Type
E_Type Py ! Force A
I -
(® Mormal to selected face I m
I
O Use reference geometry
| -
(&) Normal
() Selected direction
I §| -Si 5 bl
| Pressure Yalue # | O
| —r—— — T 3l
I Bl [z i L1 e
| Reverse direction
Il |1 ~ Njmr2 =

f ¥ @ Per item
[ reverse direction i
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Applying a Load

142

1 Apply aload.
Click Next. Collect information on loads acting
on the 7 Hole Flatbar part.

2 Select aload type.

Click Add a force. The Force PropertyManager
is displayed.

3 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.

SolidWorks
j-l Fixtures \/:
2 Loads

3 Material

4 R

5 ults
& Optimize

To simulate the loading on yaur
part, you apply forces, pressures,
or both Examples

Warning: These loads are
assumed to be uniform and
constant. what does this mean?

Add iforce

Add a pressure

Back E Start Over

(&) Normal
() Selected direction

Applying a Load
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4  Specify the direction and —
magnitude of the force. Sl B[4
Check the Normal box. -

B =

Select English (IPS) [SI] from (Tez |
the pull-down menu as —
illustrated. 7]

5 Apply aForce.
Select Ibf [SI] from the pull-

- @murma
down menu as illustrated. S
Enter 1Ibf for the value of the B [akhoes) v
4 1 bt

force. The force points towards
the surface of the Flatbar.

[]reversa direction

(&) Per item

Click OK [¢ | from the Force
PropertyManager. View the
updated Study tree.

Force Yalue (bf):

Y leal - ED 2
T ;.

% 7 Hole Flatbar (Default<<Defz
@l Sensars
1+ r__l Annotations
1+ |£| Lights, Cameras and Scene
8= ars1and
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plame
I.. Crigin
lﬁ@ Boss-Extrudel i
L. I—

Q* Simulationxpress Study {-Default-)
[ 7 Hole Flatbar (-[5W]AISI 304
= g:fFixtures
£ Fived-1
= E External Loads
4 Force-1 (iPer item: 1 Ibf:)
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6 Assign material to the part.
- To simulate the loading on

C“Ck NeXt- yaur part, you apply farces,
pressures, or both Examples

The Material tab opens.
Warning: These [nads are

assumed to be uniform and
constant. what does this mean?

@ Add aforce
@ Add a pressure

@ Edit an existing force or
pressure

& e
@ Back @ Start Over

SolidWorks SimulationXpress &

#

1 Fixtures o
2 Loads v
— |3 Material

There is nao material assigned to
this part.

Simulationxpress requires the
part's material to predict howe 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
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Assigning Material

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

Analyzing the Trebuchet

SolidWorks SimulationXpress &

1 Fixtures o
2 Loads v
3 Material

There is nao material assigned to
this part.

Simulationxpress requires the
part's material to predict howe 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.

g 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 Ib/

in%in the English system, and kg/m3 in the Sl 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.

lidiorks Materials
Steel
3= 1023 Carbon Steel Sheet (55)
3= 201 Annealed Stainless Steel (55)
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
AISI 304
g AI51 316 Annealed Stainlzss Steel Bar (55
AISI 316 Stainless Steel Shest (55)
AISI 321 Annealed Stainless Steel (55)
AISI 347 Annealed Stainless Steel (55)
SE AISI 4130 Steel, annealed at 865C
QE AISI 4130 Steel, normalized at 700
3= AIST 4340 Steel, annealed
3= AI514340 Steel, normalized
AISI Type 316L stainless steel
AISI Type AZ Tool Steel
- Alloy Steel
3= alloy Steel (55)
3= ASTM A36 Steel
3= cast Alloy Steel
-§= cast Carbon Steel

3= Cast Carbon Steel (5M)
a ; :

SolidWorks

Simulationxpress requires the
part's material to predict how it
will respond to loads.

a Chiose Material

Warning: Simulationxpress
assumes thatthe material
deforms in a linear fashion with
increasing load. Monlinear
materials (such as many
plastics) require the use of
Simulation Premium.

@ Back @ Start Over

Properties | Favorites

Material properties

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

Property Value Units
Elaztic Modulus in X 2755716459 psi
Foiszon's Ration in 307 0.29 Tl
Shear Madulus in XY 0B7762824 psi
Mazs Density 0.259018 I@JJin"S

Tensile Strength in X 74986 96 psi
Compressive Strength in X psi
“ield Strength 28334 81 pai

Thermal Expansion Costficient in X 1 fe-005 IF
0000213996 Btukin-sec-°F)
Btul(le-oF)
iA,

Thermal Cnpdudivhy in X
Specific Hest
Material Damping Ratio

0113423

146

@ Change settings

Blr @ Sirnulatior

E Back @ Start Over
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R u nn I n g th e A n al yS I S SolidWorks SimulationXpress 59

The Analyze tab allows you to run the analysis. ®
SimulationXpress prepares the model for analysis
and then calculates displacements, strains, and
stresses.

*

1 Fixtures
2 Loads
3 Material
4 Run

S48

The first phase in the analysis is meshing. Meshing
is basically splitting the geometry into small,
simple-shaped pieces called finite elements.

Your model is ready to solvel

IR EEETE

fou can salve with the default
settings or adjust them to better
suityour needs,

Design analysis uses finite elements to calculate the
model’s response to the applied loads and

restraints. SimulationXpress estimates a default 3 change settings
element size for the model based on its volume, EJ Run Ginuition
surface area, and other geometric details. You can %

instruct SimulationXpress to use the default

element size or you can use a different element 3 Back [E) start over
size.

After meshing the model successfully, the

second phase starts automatically. 5
SimulationXpress formulates the equations Nodes§
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.

‘A 3D Element:

Using the displacements, the program calculates the strains in various directions.
Finally, the program uses mathematical expressions to calculate stresses.

Running the Analysis 147
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Running the Analysis

148

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
area.

2 Stop the animation.

Click Stop animation.

SimulationXpress Study

Salving:

Memory Usage:17, 528K
Elapsed Time:1s

Always show solver status when you run analysis

SolidWorks

SolidWorks SimulationXpress 59

*

#
1 Fixtures v
2 Loads v
3 Material vy

4 Run

Your model is ready to solvel

fou can salve with the default
settings or adjust them to better
suityour needs,

IR

a Change settings

@ Eun @imulation

@ Back Ej Start Over

[

Pause ] [ Cancel I [ More=> ]

f Simulationxpress Study {-Default-)
[ 7 Hole Flatbar (-A151 304-)

= g:\eFixtures
¥ Fixed-1

= E External Loads
L Force-1 (iPer item: 1 |bf:)

= E Results
g Stress (-vonMises-)
w Displacement {-Res disp-}
& Deformation {-Displacement-)
ﬁ( Factor of Safety {-Max von Mises Stress-)

E Flay animation

Q Stop @nimation

Does the part deform as you
expected?

@ Yes continue

Mo, return to Loads/Fidures

@ Back @ Start Over

Running the Analysis
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Viewing Results

? Simulationxpress Study {-Default-)

Viewing results is an essential step in the E;Zﬂf&?m A
analysis process. This is the step in which you g edt

evaluate how good your design is at -i-lE_LtF'Ll(dp e
withstanding the specified working conditions. = (il Result

. ) st i
This step should lead you to make important B Diktcement (-Res disp-)

H H &Defﬂrmation {-Displacement-}
deusni[)ns abflit V\{hether tko afcceiﬁt the design and & - s e s
move to prototyping, make further
improvements on the design, or try additional poid i
sets of loads and fixtures. _

] ) . ) @ Yes.continue
SimulationXpress uses the maximum von Mises 5 no rﬁum T
stress criterion to calculate the factors of safety.

This criterion states that a ductile material starts (3 back (5] start over

to yield when the equivalent stress (von Mises
stress) reaches the yield strength of the material.
The yield strength (SIGYLD) is defined as a

SolidWorks SimulationXpr... 59

material property. SimulationXpress calculates 1 Fiures v
the factor of safety (FOS) at a point by dividing e W
the yield strength by the equivalent stress at that 4 Run N
- 5 Results v
point. il
Interpretation of factor of safety values: Results
m A factor of safety less than 1.0 at a location 3 showvon Mises stress

indicates that the material at that location

has yielded and that the design is not safe. B2 sewspiacement

m A factor of safety of 1.0 at a location Show
indicates that the material at that location ekt
has just started to yield. o
m A factor of safety greater than 1.0 at a b
location indicates that the material at that _
location has not yielded. paramers, the lowest
m The material at a location will start to yield vt oo
if you apply new loads equal to the current e
loads multiplied by the resulting factor of the animation.
Safety' E Flay animation

Stop animation
Stresses =

@ Dione viewing results

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.

E Back @ Start Over
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SolidWorks

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.

Viewing the Results

1 View the results.
Double-click on the
Stress (-vonMises-)
Results folder. View
the results.

150

q’ Simulation®press Study {-Default-)
[ 7 Hole Flatbar (-A151 304-)

= g:fFixtures
38 Fixed-1

= @ External Loads
4 Force-1 (:Per item: 1 Ibf:)

=2 :?E Results
@ fotress (ovonMises-
w Displace: k. b (-Res disp-)
& Deformation {-Displacement-)
@ Factor of Safety {-Max von Mises Stress-)

won Mises (psi)
11108
l 10183
| 9258
. 8333
. 7407
| 5482

5356

| 4B3
| 3706

. 2780

185.5
929
o4

— Vield strength: 20994 .8

Viewing Results



SolidWorks

Double-click on the

Analyzing the Trebuchet

Displacement(-Res disp-)
Results folder. View the
results.

Double-click on the
Deformation (-
Displacement-) Results
folder. View the results.

URES (in)
2.428e-004
2.2266-004

L 2.023e-004
. 1.821e-004
. 1619004
L 1.416e-004
L 12148004
L 1.012e-004
| 8.094e-005

_ 5.070e-003

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.

Viewing Results

@ Ye%continue

? Mo, return to
== LoadsiFixures

Hack @ Start Over

151



Analyzing the Trebuchet

152

The factor of safety of the Flatbar part is approximately
27.0. The FOS indicates that the current design is save or
maybe over designed for the 1lb force applied to the front
face with the end holes fixed.

Modify the factor of safety.
Enter 80 in the Show where factor of safety (FOS) is
below box.

Click the Show where factor of safety (FOS) is below
box.

SolidWorks

Results

@ Showevon Mises stress

@ Show displacement

Baszed on the specified
parameters, the lowest
factor of safety(FO5) found
inyour design is 27,0007

Use these controls to view
the animation.

@ Flay animation
Q Stop animation

@ Done viewing results

The following plot is
displayed. Regions in blue il Mo e SO
Plat type: Factor of Safety Factor of Safety

haVe faCtO rs Of Safety g reater Criterion : Max von Mises Stress
than 80. Red = FOS =80  <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
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Running a Report

Note:

SolidWorks SimulationXpress provides the ability
save a report of your results. This ensures the
information is well documented for future work on
this or similar projects.

Choose between these two report methods:

m HTML Report
m eDrawing File

Do not run a report as this time.
Click Next.

As an exercise, create a report.

Running a Report

Analyzing the Trebuchet

1 Fixtures
2 Loads

3 Material
4 Run

5 Results

L8448

Saving a report of your
results ensures the
information is well
docurmented for future work
on this or similar projects.

Choose hetween these two
report methods:

@ Generate HTML repart

Generate eDrawings
file

B nent

@ Back Eﬂ Start Over
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Optimizing the Model

154

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.

SolidWorks

1 Fixtures

2 Loads

3 Material

4 Run

5 Results
6 Optimize

L4448

Optimize Your Design

Simulation¥press can identify the
aptimal dimension for most
features in your SolidWorks
model hased on your simulation
results.

Wiiould you like to optimize your
model?

* Yeg
Mo

i

E Back E! Start Over

Optimizing the Model
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Optimizing the Model

1

Note:

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.

Optimizing the Model

Analyzing the Trebuchet

1 Fidures

2 Loads

3 Material

4 Run

5 Results
6 Optimize

LA4KS

Optimize Your Design

SirmulationX®press can identify the
optimal dimension for most
features inyour Solidvorks
model based on your simulation
results

Wiould you like to optimize your
rmadel?

* Yeg

Mo

=¥
k3] mack

(5] start over

[
&zs

AN

e

Select a model dimension to use in the optimization.

Model dimension:

ok | [ Concsl | [ Hew
l
R3]
F.
@
& #
D1@Boss-Extrudel
Yariable View ‘
=l Variables
D BossExtruded (0.001524) Rangs M 00300 & Max: 0090 e
Cilick here to acii Variables v
= Constrairts
[ Click heve to add Ganstraints ]

a Editthe dimension
range

&
E Back

@ Start Over
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Specify the minimum Factor
of Safety for a thickness. _ _ _

Click Specify the B O AL sl s,
constraint.

To optimize your design:

Specify the minimum Factor of

Safety, the maximum Stress or
Select Factor of Safety from the maximum Displacernent to
: define the constraint. The
the ConStralnt drOp-dOWﬂ dimension value thatvields the
menu. VIeW the results. model with the lowest mass

while respecting this constraint
i5 the optimal value.

Click Next.

. . Specify the constraint
Enter 5 in the Min: column & {%

as illustrated.

C“Ck Next @ Back @ Start Over
Click Run the optimization. e
View the results. You can = : b
modify material and loads to = Gosl
R ——— Max Stress
address various FOS. HMass Mininize
Watiable Wiew |
Run
1= Variables
ID1ElossExtrude1 (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‘ %
Variable Yiew | Results Yiew |
Initial | Optimal
_D1BossExtrudet |0.06in 0.03in
Factor of Safety |27.000742 6932609
Mass 1.46744e-006 kg |7.3108e-007 ky
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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.

¥

R ERERE

solidWorks SimulationXpress &

&

1 Fistures

2 Loads

3 Material

4 Run

5 Results

& Optimize

LA4K8S

Optimization Results

Displaying the results of the
optimization as well a= the initial model.

Which dirmension wvalue would yau like
to use for the model?

{+ Initial Yalue 0.08in) , Factor of Safety
(27.0007)

" Optimal Yalue 0.03in) , Factar of
Safety( 6.93261)

@ Editthe dimension
&3 Editthe constraint

@ Run the aptimization

£ nest

@ Back @ Start Ower

Analyzing the Trebuchet

b

FEDEEEEE

SolidWorks SimulationXpress

1 Fisdures

2 Loads

3 Material

4 Run

5 Results

6 Optimize

The results are now out of date
hecause study parameters have
changed.

You must rerun the study to update

the results.

@ Back E Start Over

[

L4848

Saving Analysis Data and Closing SimulationXpress

157



Analyzing the Trebuchet SolidWorks

SolidWorks Motion

SolidWorks Motion is designed for mechanical system simulation. SolidWorks
Motion ensures that a design works before it is built.

SolidWorks Motion enables you to:

m  Provides confidence that your assembly performs as expected without parts
colliding while the components move.

m Increases the efficiency of your mechanical design process by providing
mechanical system simulation capability within the familiar SolidWorks
environment.

m  Uses a single model, without transferring geometry and other data 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.

158 SolidWorks Motion
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Starting a SolidWorks Motion session

1 Activate SolidWorks Motion.
Click Add-Ins. from the Consolidated
Menu bar toolbar. The Add-Ins dialog

Active Add-ns |start Up |
. = SolidWorks Premium Add-ins
2 Open the Motion Model assembly. T3 3 tnstant webste 0
i IR Circuitiworks E
m Click Open [ ] from the Menu bar =il | =
] photovwarks O
. . 4l ScanTo
Double-click Motion Assembly from E':g;"d:\,:rfs RE— E
the SolidWorks-Trebuchet/ [£1 4 soldwarks Matian O
. . 11 salidworks Routing ]
SolidWorks Motion folder. The —
Motion Assembly is displayed in the
Graphics window.
@SnlidWorks I File Edit View Insert Tools Window Help & MD e s R N

Starting a SolidWorks Motion session

box is displayed.

Check the SolidWorks Motion box.

Click OK.

toolbar.

Add-Ins

ptions
Customize. ..
Add-Ins...

A kE
L_;m % BR ﬁ
Insert Mate Linear Shiggt
. Components Compon... Ei

A 41
Move i Assembly Reference |'"J\'

Component Fidden Features Geometry Motion | Materials
- Components - - Study

Assembly | Layout | Sketch | Evaluate | Office Products |

BFE| 2

(- )

@ Mation Assembly (Default<Default_Diz
: @I Sensors

(] EI Annatations

Q Front Plane
g @ Top Flane

Q Right Plane

L origin
¥ (F) Catapult Base Assembly <13 (D
[+ @ () Catapult Arm Assembly Mew <1
[+ @ {-) Weight Assembly <1 = (Default<
(&) (-) String with Ball <1 (Default<|
[+ Q& (-} String Joint <2 (Default < <Def.
[E3] Q& Target Base<1 > (Default<<Defau
3] % (-} Target Blocks=1 = (Default< <De
53] % (-} Target Block<2 > (Default < <De
(e3] % (-} Target Block<3> (Default<<De

[ @@ Mates

laaal

A

< | >

QLASME @6 @B O

-8 x%

Solidwarks Premium 2010

T[] Model [ Animationi [ COSMOSHolion

Under Defined  Editing Assembly
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3 Play the animation.

Click the
COSMOSMotion tab
at the bottom of the
Graphics window.
Click the Play button.
View the virtual
simulation.

4 Return to the Assembly
FeatureManager and
close all models.

160

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.

SolidWorks

[Motion andrs: | R B ® (] L] .:i"'

& Mction Modsl A
| (8 Oriertation and Camera lisws
99 Assembly Components
=Ty Parts
=5 Maving Parts
& W Catapult Arm Asserrily e
& String Jain-2
= 9 strng with Bl 2.1
S Target Block-L
B Tovget Block-2
G Tergat Blode-s
= S Wricht 2seemblu-1 = 2.

E vee

Freium 2010

i-MotionAnaIysis v B & j

‘9 Mation Madel e
@ Oientation and Camera Views
@ Assembly Components
= % Parts
= % Maving Parts
: E Q@ Catapult Arm Assembly Mes
& string Joint-2
- ) sting with Ball 2-1
9 Target Block-1
; % Target Blod-2
% Target Blod-3

e W weinht AssamHhe-1
< ¥ ||z

WIelrin Mol:t‘ehﬁ Animationd | COSMOSMotion [ |
Bolidwcrks Premium 201k

-

Starting a SolidWorks Motion session
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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.

Conclusion 161



Analyzing the Trebuchet SolidWorks

162 Conclusion



SolidWorks

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.
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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.

Drawings communicate three things about the objects they represent:

Shape: Views communicate the shape of an object in a drawing.

Size: Dimensions communicate the size of an object.

Other information: Notes communicate nongraphic information about
material type, material finish, special manufacturing procedures or
considerations, preferred supplier, etc.

Creating a Drawing — General Procedure

164

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 SNy m
1 Openthe 7 Hole Flatbar part. (7

m Click Open from the Menu bar toolbar. %zslmb (s

m Select the SolidWorks-Trebuchet folder. é‘ i

m Select Part for Files of type. & Front plane

m Double-click 7 Hole Flatbar. The 7 Hole Flatbar g;i”g"hf';:;e
part is displayed in the Graphics window. View the L, orign
Boss-Extrudel, Cut-Extrudel, LPatternl, and :f'ijjf;ff:”djl
Filletl features that you created in Lesson 2. :laetttlerm

Drawings
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Creating a Trebuchet Drawing

B SolidWorks | rie edt view insert Tooks Vindow el QlD-L—S’-H- B 2--082x

@ Sensors

- LA] Annotations
8= asrae

i \6> Front Plane
-5y Top Plane

j \é} Right Plane
L, origin

- @ Bioss-Extrudel
|£' &) Cut-Extrudel

388 Lpatternt

) Filet

Qs 7 Haole Flathar (Default< <Default

aaaf

Solichiarks Prerium 2010

¥

A

2| *lsometric

oL \'g Swept Boss/Base ) Swept Cut @ .ggg @ Rib
Extruded  Revolved 4& Lofted Boss/Base Extruded Hole Revolved m Lofted Cut Fet Fl’-;nt::rrn E Draft s
Bosg/Base Boss/Base @ T Cut ‘Wizard Cut @ b ; = m shll
Features | Sketch | Evaluate | Dimxpert | Office Products | - A%
@ (7= 5 » QANBE-F-ov- 8- O-
i ) =
i

Editing Part

Creating a Part Drawing
1 Create a part drawing.

Click New from

the Menu bar toolbar.

Double-click Drawing from the default

Templates tab. Part Assembly
Click A (ANSI)
Land scape Sheet Format/Size
Check Standard (%) Standard sheet size S
S h eet S | ze. Only show standard Formats hidse
Click OK from R Pttt -
the Sheet  (ANaD) Landhcope =
Format/Size E (A1) Lancape
dialo bOX AN FANSTY ] andecane N
g ’ | a - landscape. slddrt: | [ Browse. .. ]

Creating a Part Drawing

Display sheet format

() Custom shest: size

Mew SolidWorks Document

Templates | Tutorial |

Width:  279,40mm
Height: 215.90mm

l OF R%[ Cancel ] [ Help

165
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Note:

166

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].

The View Layout and Annotation tab is displayed in
the CommandManager.

Draw1 is the default drawing name. Sheet1 is the
default first sheet name.

Close the Model View PropertyManager.

Set Third Angle

Projection.
m  Right-click in the Name: | Shestt b
Graphics window. skt [1 |+ [3 %mra ande
m Click Properties. Shet Formatisize
H H (%) Standard sheet size
u ChICk the Th ! rd an g | € [ only show standard format
box for Type of tacees
projection. T
m Click OK from the e LI
H - A FANSTY | andsrans -
Sheet Propertles dlalog C:ADocuments and Sattingslt.

Third Angle Projection is
used in the Lesson.

If you see the Model View PropertyManager, Click

the Cancel tool from the Model View
PropertyManager. View the Draw1 FeatureManager.

Sheet Properties

box.

Display sheet Format

() Custom shest size

Use custom property walues From model shown in:

;Defau\t ¥

SolidWorks

»

= [ sheett

e Sheet Format1

L}S R General Table Anchorl
@ Bill of Materials Anchorl
Hale Table Anchorl
@ ‘Weldment Cut List Anchorl
ﬂ Revision Table Anchaorl

Width:  Value Height: Value

| Message ]

| Select a part or assembly From
which to create the view, then
click Mexk,

f-Parl:..-".l\ssemhl\w to Insert &

Open documents:

& 7 Hole Flatbar

Next view label: A
Next datum A

Preview
—

Creating a Part Drawing



SolidWorks Creating a Trebuchet Drawing
Tip: A New Drawing invokes the Model View Bl
PropertyManager if the Start command when creating new 2 Model Vier
drawing option is checked. bl o
| Message ¥
4 Set Drafting Standard. = 3
eBaki ey kil
m Click Options , Document Properties tab from
the Menu bar toolbar. The Document Properties -
Drafting Standard dialog box is displayed.
;;‘I:I-Iun{l;n-a-i-l.ﬁrevi.ew -.g.{
;“l:‘l;:‘ti::ns .ﬁ_.{
Start command when
creating new drawing
| Cosmetic Thread Display 4
() High quality
() Draft quality
m Select Ansi for
Overall drafting
standard System Cptins | Document Properties |
5 Set unit system and s A '
Ien gth . : Centerlines/Center Marks /
R X ) Dimniapert
m  Click Units. it M
m  Click IPS (inch, e A
pound, second) for S—%,D
Unit system. s
m  Select.123 for .
Length un |t decl mal QMKS (metPTr, kilagrarn, second)
(D CGES {centimeter, gram, second)
p|aC€' () MMGS (millmeter, gram, second)
- Se|eCt NO ne fOI’ /,(\5 ICPS t(inch, pound, second)
ustom
Angle decimal place.
m  Select millimeters Type unit |Decimals
- - Basic Units
for Dual Dimension o —
Length . Dual Dimension Length millimeters lJ 1z
Angle m% # |Mone 4—
Mass /Section Propertie Ifneentgl:;eter
Length microinches 1z
mils
Mass inches
feet bt
Per Unit Yolume T
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Note:

168

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.

Detailing options

SolidWorks

Syskem Options bocument Properties

Drafting Standard
+- Annotations
+

Wirth_i Sharps
+ Tables
Detailing

COverall drafting standard
AMSI-MODIFIED

Text

Century Gothic]

ANSI-MODIFIED

Text

Dual dimensions

Crverall drafting standard

Font... Century Gothic

ual dimensions display
@ Tap

) Bottom

[ 5haws units For dual display

3 Right O Left

System Optians | Document Properties

provide the ability

Drafting Standard Display filter
to address: & Annotations [¥] casmetic threads [Jshaded cosmetic threads
- Dinensinos, Datums Geometric tolerances
; ; R Centerlines/Center Marks B s i
m  Dimensioning Lok [lrsature dmensons @stace e
& View Labalz [“IReference dimensions Welds

Standards * virtual Sharps
m  Textstyle. —
Center marks.
. Line Style
m Extension Line Thickness
I | nes Imane Quality
m  Arrow styles.
m Tolerance.

[FlDimipert dimensions

[ pisplay items orly in the view in which they are created
[¥] Display annatations

[[JHide dangling dimensions and annokations

[[oisplay all types

Import annotations

] From entire assembly

Autn insert on wiew creation
Center marks-holes

[ center marks-Fillsts

[] center marks-sloks

[ centerlines

[ ealloons

[ pimensions marked for drawing
Cosmetic thread display

[ High quality

Area hatch display

[#] show halo araund annatations

Wiew breaklines
Gap: 0.5in

Extension: 0,125in

Sheet Metal
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.

Insert the 7 Hole Flatbar.
m Click the View Layout tab from the
CommandManager.

m  Click the Model View tool from the View
Layout toolbar. The Model View PropertyManager

is displayed.

m Click 7 Hole Flatbar from the Open documents

box.

Qi SolidWorks | Fie it

Standard Model
3View  View

View Laroul Annotation | Sketc
[=1iEd o
7

lﬁ Drawl
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Click Next . Drawing view names are based on the
part view orientation. The Front view is the first view

inserted into the drawing. The Top and Right views are
projected from the Front view.

The Model View PropertyManager provides various
options. The key option boxes used in this lesson are:

Create multiple views box

This option let’s you select a Single view or Multiple
views for the drawing. Single view is activated by
default.

Orientation box - Standard views

This option contains a representation of all the views
that are defined in the part or assembly. Tool tips
display the view name.

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.

Display Style box

This option allows the user to display drawing views
such as; Wireframe, Hidden Lines Visible, Hidden
Lines Removed, Shaded With Edges, & Shaded.

Scale box
This option allows you to control the scale of the
drawing views.

Creating a Part Drawing

o @

; Message ¥ .

| Reference Configuration 2 |

R [ostoue &

!-_Elri_ent_ation A
[ create mulkiple views
Standard views:
)&
@]=] ™=
O
Mare wiews:

[Toimetric
|L_|*Trimetric
Current Model View

L >
|:| Preview

| Import options ¥

¢ >
' Display Style E— *
B8 |

n
iNal
(e
| m
4

bee | |

. Dimension Type

;-Eosmetic Thread Display % .

Scale

b

(%) LUse sheet scale
() Use custam scale

Dimension -Type = |
() Projected
& True

Cosmetic Thread Display 2
() High quality

Ciraft

O quality
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9 Insert a Front view.

SolidWorks

m Click *Front from the Orientation - Standard views e
box. it @e
Note: Single View is activate by default. Hessine Lk
m Click a position for the Front view in the lower 'E;erltcrgt \,‘f\‘
left corner of Sheetl. The Projected View — :
PropertyManager is displayed. T — |
10 Insert a Top and Right. S oar ie:
m Click a position above the Front view to create the S
Top view. @@@E:
m Click a position directly to the right of the Front = @}%—
view to create the Right view. - view:@
m Click OK from the Projected View [J*Dimetic
PropertyManager. ?azﬂfr";iirﬁoda vew
|5 e =
[Crreview

@Sulidkas l File Edit View Insert Tools Window Help Q[D - L;‘}' - H - a

O \ ¥ @ # r\J 3 ﬁg [ ﬁ ﬁL Mirror Entities
Smart Trim oo Display/Delete
Dimension L -D i @ T Entities ;EZ; FpaleEe e ' Relations
2 @2-86 - - i =

View Layout | Annotation | Sketch | Evaluate | Office Products |

ER[F] > QA @I o
T —
7 Hole Flatbiar
@ Annotations
= [ sheett

Sheet Format:
Drawing View?

(=] g Drawing Yiews:

e

G000 069 |

]
m

OB

B

r'-"—

8 SEE DWaT. W REW
| e A Hole Flatbar
amevmn | o s e SCAIE 1 E SHEH 1O
< | 3
RIETEOT] [hsheett [E7]
Solidorks Premium 2010 36, 75mm  141.32mm  Omm Under Defined  Editing Drawing Viewl 1:1 (7]
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Inserting an Isometric View using the View

— view Palette -
Palette T e
Pictorial views such as an Isometric view make Al . n
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. /7!' i
1 Insert an Isometric view. 'ﬁ[ Dieg views orfo craing shest

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
FeatureManager.

— N

*Bothom *Current

“

*sometric

b3

Display Style

@n@ﬁn@

Bﬂ‘SnlidWorks i File Edit View Insert Tools Window Help H||_] -l 8 27 = 1A

Fod N-@ o £ 3 = I\ WMirror Entities

Dimension Entities

Entities
4 @-0 - -

e 0O~ -D . & = ki Offset EEE Linear Sketch Pattern - Display Delzte

Relations

View Layout | Annofation | Sketch [ Evaluale | Office Frodudis |
E T » L% ®
e

7 Hole Flathar
!EI Annotations
=i

Shest Format ]

Drawing Yiew]
5 Drawing Yiews
= ek ]
-5 Drawing Yiew:
1+ [ Drawing Yiew<l,

#

- &

EBDEEEEE

s.zé'mrtlcc;lne F\cnﬂ:)cnr'w

SCALET WpCHE SMEELL b1

< b i
[T [(ySheett [T

Solidvorks Premium 2010 258,73mm  217.03mm  Omm Under Defined

EditingSheett 1:1 @ [Z] &

Inserting an Isometric View using the View Palette
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Saving the Drawing —

View | Insert Tools Window Help
Drawing files have the .slddrw extension. A new :Sf%draw CiR
drawing takes the name of the first model inserted. The Screen Capture ;
name appears in the title box. Display ’
| Modify +

1 Deactivate the Origins and save the drawing. e
m  If needed, deactivate the Origins. Click View, un- | & nor.

check Origins from the Menu bar menu. (8] tive Section Planes
. .Qu | Axes
| C|ICk Save . Accept the defaults Ifi:‘r“ Temporary fxes
m Click Save from the Save As box. The 7 Hole g | orians

Flatbar drawing FeatureManager is displayed.

Drawing View Display
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:

Edit Sheet Format.

Edit Sheet.

Creating a Trebuchet Drawing

The Edit Sheet Format mode provides the ability to:

Change the Title block size and text headings.
Incorporate a company logo.

Add or modify text.

The Edit Sheet mode provides the ability to:

Add or modify views.
Add or modify dimensions.

Add or modify text.

1 Activate the Edit Sheet Format mode.
Right-click inside the Graphics window.
Click Edit Sheet Format. The Title block lines turn blue.

Shet_at _(_Sljgetl)
Edit Sheet Format
Lock Sheet Focus
Add Sheet...

Sheet (Sheet Format1)
Define Title Block
Edit sheet:
Add sheet,..

Drawing Modes

@SulidWofks i File Edit View Insert Tools Window Help (& | O-F-H- 8 2~ = L] &
Fod N-@ - 2 O\ Mirror Entities [
Smart Trim oEg Display/Delete
s O~ -D -G - Entities Offset =3e |inear Sketch Pattern - Igelaijons
Entities
. ®-8 - - 5
| View Layout | Annotation | Sketch | Evaluate | Office Products | _ A =
-
T Th ot S po o
| B8 [@ » LE Vo @ R B
7 Hole Flatbar By | Select Other :-—Wg
[A] Annctati
: 4] n SH0 Zoom/PanfRotate r H—
o =
[# Sheet Format: Recent Commands L m
O Sheet (Sheet1) i E]
+- £ Drawing Viewz Eai.t“g_ét.lgo_rma.t" | |
5 B Drawing Yiews B E [ e
T i Lock Shiket Focus |
[+1%8] Drawing View<'- e
:| &dd Shest... =
i 0 | copy
@_$_¢_¢_$_¢_@ | Delete
[&f | Properties...
RelationsfSnaps Options. .. |
Comment L
O Smart Dimension
i More Dimensions Ll |
3 LS
. = e Annotations * Flatbar
62 ey | brawing s yE o
B 1
< ¥ Tables 4
WINTEH]] [(&Sheett [ 23T
Edit Shest Format 133.27mm  185.47mm O ¥ [7] )




Creating a Trebuchet Drawing

SolidWorks

m Click the Zoom to Area E tool.

m Zoom in on the Title block.

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

2 Modify the DWG. NO. font size.

m Double-click 7 Hole Flatbar in the . I
DWG. NO. block.

m Click the drop down arrows to set the orm —
Text Font from the formatting dialog Al | Century Gothic v 1 0.158n |
box.

m Select 18 for size from the Formatting
box.

m Click OK from the Note PropertyManager.
3 Activate the Edit Sheet mode.

m  Right-click in the Graphics window.

m Click Edit Sheet.

@SulidWorks . File Edit View Insert Tools Window Help (& l O-F-E- 8

2 - - 00X

Fod N-@ - 2 im| 3 O\ Mirror Entities
Smart Trim mom Display/Delete | Quick
Dimension O- -D & @ T Entities Snfﬁits SHRp I R R T Relations
= ®-6 :\| - . g Move Entities - -

)

Snaps

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

L
]
#

[i@ » | &, —<, ve @5 - G~
I:’?i‘.

ﬁ% | Select Other

I?__I'I|0|E Flathar Zaom/PanfRotate r
A | Annaotations

Recent Commands L4
Sheet (Sheet Format1)

Define Title Block

Edit Sheet:
[ addshiet..,
Copy
Delete

[, X (i

Properties...

RelationsfSnaps Options...

&

ROEREEE

Smart Dimension

More Dimensions

Annotations

Drawing Views
Tables

* v v v

. WO
dole

L
Flath ar

o ¥

ameam [=h SMEEIN 1

FIRIS] (Bsheett (5]

Edit Sheet 119.44mm  194.85mm  Omm Under Defined  Editing Sheet Format 1 : 1

3]
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Moving Drawing Views

Reposition the views on the drawing. @9 b-b-o-d-0- @

Provide approximately 1in[25.4mm]

between each view for dimension N
placement

1 Fitthe drawing to the Graphics

(EE===s

> Position views. T
m Click a position on the Sheet.
The mouse pointer displays the

Sheet icon.
m Click the view boundary of @‘$‘$‘$‘$‘$‘@
. - [
mouse pointer displays the Draming Vizn]
Drawing view boundary.
m Click a position inside the view
boundary of Drawing Viewl. 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: If needed 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 Sheetl.
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 .

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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1 Insert dimensions.

Note:

Creating a Trebuchet Drawing

Click the center of Sheet1. The mouse pointer Balinoshsoff me . e e

displays the Sheet icon. Sgﬂ >
Dimension Model | Spel  Format | Mote

Items | Checker Painter

Click the Annotation tab from the
CommandManager.

Click the Model Items tool from the

View Layout [ Annotation | Skeich | H

Annotation toolbar. The Model Items v %

PropertyManager is displayed. The Import items re—— vl

into all views option is checked by default. P —— X

Select Entire model from the Source/Destination e

bOX ;Entire model i v'
Entire model

Click OK | ¢ | from the Model Items

PropertyManager. Dimensions are inserted into
the drawing views.

The dimensions are not in the correct location with

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.

Inserting Dimensions

@SnlidWofks . File Edit View Insert Tools Window Help (& | E] - L,*" - E - a 2 -0 &K
& i Ang A Q Balloon v Surface Finish Geometric Tolerance
D_Smar_t Model | Spell  Format | Note 9 AutoBalloon /7 \Weld Symbol }@ Datum Feature Area B
imension 4 s
Items | Checker FPainter — Hatch/Fill
= PEL L& Hole Callout §&0 Datum Target 4
View Layout | Annotation | Skeich | Evaluate | Office Products | B
= == =l
- S Ch b FE OBy &
“ |ET » L Y e B (D G-
& _ 7
7 Hole Flatbar —
I_il Annotations Iﬁ
=]
L [
g @
e 2
-1 Drating i | Irs2] | l444] |ﬁ
.:J | 200 | Ris2 =
/@—e—¢—¢—¢:-¢- k
[452] | [er] lozs]
190 S00 k010
ImE:
"I SFE DVC. mC. L
T = o A FHele Flatk ar
amewm cave marcae SCAIETS WECH: SHEELT 1
% > 3 1 3 :
Tﬂmmm [&Sheett [#7 ]
Selecting ibems inside the specified an 23.16mm  134.12Zmm  Omm Under Defined  Editing Sheetl 1:1 [7]
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2 Remove the trailing zeroes in the dimensions.
m Click Options , Document Properties tab Leadbgeeroes: |Stercerd gl

from the Menu bar toolbar. e ;
CI k i . [Jadd parenthes

[ ] iIck Dimensions. [ Center betwesrmmms

m Select Remove for the Trailing zeroes drop- Clinclude prefic £

Show dimensions as broken in broken views

down menu.

m Click OK from the Document Properties -
Dimensions dialog box. The trailing zeroes are
removed from the inserted drawing dimensions.

L hse)
06
[76.2] [6.44]
3 )/ R.253
[4.23] f [12.7] Il\ [0:25]
®.19 5 RO1
T T wewe | oare
s atEmeRs | b
el Sheckes e
el e
THREE NACE DECAL © | e mer
T
o
SIZE |DWG. NO
[ A 7 Hole Flatbar
APPLEATION BO HOTSCALEDRAWNG SCALE: 11 WEIGHT: SHEET1 OF1
5 4 3 2 1

Note: The location of the drawing dimensions is dependent on: Feature dimension
creation and Selected drawing views.

178 Inserting Dimensions



SolidWorks Creating a Trebuchet Drawing

Leader lines reference the size
of the profile. A gap must exist
between the profile lines and 1 £.4 | -
the leader lines. Shorten the ﬁ*i -
leader lines to maintain a cd

drawing standard

Use the blue Arrow buttons in
the Graphics window to flip -~ ey o
the dimension arrows. D . .

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 Movethedimensions
in Drawing View1,
(FI’OI’]t) [482] Ele

m Click dimension @12 N m ' %5) ﬂ/ "
text 3[76.2]. The -d--9 e
dimension text
turns blue. [12.7] u

m Dragthe "
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.

o [¢.25]
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4 Modify the dimension
text.
. . ?6.2] [6.35]
m Click diameter . B 4" R.28
dimension text :
lola.83] The J- (RN
dimension is B
displayed in blue. bz u
m Click inside the e -
Dimension Text box. .IC_;N @
m Enter 7X before<MOD-DIAM>, R DTA ORFECSF
m Enter EQ SP after <DIM>.
EE=
i et
FAEBEERDN
(L [[rre.. ]
m ClickoK 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 aa]

Tip:

Modify the Precision of the

Material Thickness.

m Click depth dimension text
.06[1.52] in Drawing View2.
The dimension is displayed in
blue.

180
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Select .1 from the Tolerance/Precision box.

Click OK from the
Dimension PropertyManager.
The dimension text displays
.1[1.52] in the Top view.

6 Add a Parametric note.

Click the Note [ A|tool from the
Annotate toolbar.

Click a position above Drawing
Viewl, (Front).

Enter MATERIAL THICKNESS.
Press the Space bar.

Creating a Trebuchet Drawing

Tolerance;/Precision |
01 [ =
150, | Mone w
o
i
Pl:i-n’lary;"\._l'-aiue LUnit Precision l
D1@Extrudet
0. 0600 =

[ override value:

.*.

L [1.52]

.

@SnlidWoms | File Edit View Insert

Fod 9\ i% A ,@ Ballod

Smart
; .~ Model | Spel Format | Note 9 Autof
Dincen Items | Checker Painter

View Layout | Annotation | Sketch | Evaluate

Click the depth dimension text .1[1.52] in Drawing View2, (Top). The
variable name for the dimension is displayed in the text box.

Click OK from the Note PropertyManager. View the results.

[482]
7% &9 EQ SP

il

h12.7]

MATERIAL THICKMESS .

’—7 [?632] 4—‘ R.25

[6.25]

P9 -9-9-9-¢

L

Inserting Dimensions
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7 Hide superfluous dimensions. ——
. . . . . imension {D1@Extrudel @7 Hole Flatb...)
m  Right-click the .1[1.52] dimension text in —rid
Drawing View2. Disply Kt
m Click Hide.

<«

8 Hide Drawing View3, (Right).
m  Right-click Drawing View3 from the

: ing Views) |
FeatureManager. S Edit Feature
| CI | Ck H | d e. Lock. Yiew Position
9 Save the drawing. LoficH et bRels

Hide
s Click Save []

B solidWorks j et Vew meet Toos windn bep 2|01 k-9 -5 B &l -

2+ - B X
0 o W M Q Balloon Vr Surface Finish Geometric Tolerance 7z @ Center Mark ==z
Smart Blocks Tables
o . Model | Spell Format | Mote @ AutoBalloon /7 Weld Symbol Datum Feature Area BE Centerline
imension
Items | Checker Painter HatchjFil
= Ay L& Hole Callout @ Datum Target = -
View Layout | Annotation | Sketch | Evaluate | Office Products | S 1) - o =
[VISWERYGIE] Annotation | ‘ | T QAN S@ P ow- -8
BB [T 3
G
7 Hole Flathar

!il Annotations

[ Drawing Yiewz
% Dirawing Yiews

T : [1.52]
[+ {38] Drawing Yiewt MATERIALTHICKHESS .1

[7e2]| o [6:35]
3 | n28

|“
@90ddo ¢
e

) ) S Y

|ass]
@G sk

T
T T R R T
o

arcm TALE:

SEE DWG. He

Z EEY
A 7 Hole Fatbar

LTSRN SCALE 11 WEK HT: SHEET 1 0F 1
B a

< »
TR Csheett [T

Solidorks Premium 2010

0.807in 3.334in  Oin Under Defined  Editing Sheetl 1:1 2]
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10 Position Drawing View2, (Top) off of Sheet1.

Creating a Trebuchet Drawing

m Click and drag the Drawing View?2 view boundary off of the Sheet1 boundary.

@SnlidWo;ks || Fle Edit View Insert Tools Window Help (& | D - H == &) A Q V‘ a é‘ - 7 - - O XK
. - Balloon v surface Finish Geometric Talerance o O ¥ CenterMark 5
> | %
smart . . Blocks Tables
Doy Model | Spel  Format | Hot= ¥ AutoBalloon /7% Viteld Symbol Datum Feature Area f3 centerine
Items | Checker Painter . HatchyFill
% AN U Hole Callout @ Datum Target £
View Layout | Annotation | Skeich | Evaluate | Office Produdis | @ 0% 2 k(B G- _ A%
B2 [ » _———
(T W™ -
7o it &
:BJ' Annatstions :_ﬂ
= [ Shestt i
-2 sheet Formatt 1'@
1 [B] Crawing View1 =
=] g Drawing Yiswz E
B Draving Views I -
(! Drawing Yiswsd Tl ‘E
WA TERIALTHICKNESS 1 =
Jx[aﬁfy‘ze sk l?:ﬂ [:;ﬁJ
0
: 5496998
Dzl
f]
e
SE [ s [
s RS A 7Hele Flatbar
P T T ETEER =T TIY-]
< >
AT [(Ssheett [T
7 Hole Flathar <2 3.B96in 8.668in  Oin Under Defined  Editing Sheetl 11 [7] &)
m Click and drag the Drawing View?2 view boundary =

back into the Sheetl boundary.
Views and notes outside the sheet boundary do not print.
The Parametric note is controlled through the 7 Hole
Flatbar part Boss-Extrudel feature.

Note:

Inserting Dimensions

= [ sheett

Sheet Format1

1|58 Drawing View1
= % 7 Hole Flatbar <1z
% (2] Sensars
i+ il Annokations
3= ars1304
%> Front Plane
%> Top Plane
%> Right Plane
;, Crigin
[ @ Boss-Extrudel
[ Cut-Extrudel
082 LPatternt

£ Filet1

iAW

Drawing Wiews
& Drawing Yiews

=}
L=
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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 [4.53] | [722] [.25]

Drawing Viewl % ®17Ease _\ & e i R.25
view boundary. @9 $ $ QE $ $ Ej}
e
m Click Open

Part. The 7 Hole Flatbar part is displayed in the
Graphics window.

Zoom/PanfRotate

Recent Commands

View (Drawing View1)

m Click Boss-Extrudel from the 7 Hole Flatbar
FeatureManager.

=S »
-

% 7 Hole Flatbar {Default< <Default
ﬂ Sensors
1+ j Annotations
3= ars1 304
% Front Plane
%> Top Plane
%> Right Plane
I.. Origin
7| CubsExbrudel
982 LPatternt

] Filst1
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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 - Sheetl from the
Menu bar toolbar. The 7
Hole Flatbar drawing
references the modified
dimension of .2 [5.08] for
MATERIAL
THICKNESS.

Ol @Extrudel

|508]
MATERIAL THICKMNESS .2
T l¢.25]

3] ‘ R.25
$-$-$-@/

UN £S5 G1 H RS EE SPECHIED: eal | DI

[4.m3]
74 @19 EQSP

| [
|
_$_$_

CMENIDMEARE M MCHE | DR&WN
IR E

CHECED TITLE:

e

e

N

St
SIZE DWG. MO REV
A 7 Hole Flatbar

. »
AT 09 4D 13T DT SCALE 111 WEGHT: SHEET1 OF 1
& &, 3 g 1
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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-Extrudel 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.
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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.

G solidWorks | Fie et

- o s AB!
m Click the Smart Dimension tool from the Smart Mﬁa s,;j Fo‘;?:at

Dimension

Annotation toolbar. The Dimension ’
PropertyManager is displayed. Smart dimensioning g Amotation BT

is the default option. =

v R

Dimzpert Autodimension
| Diﬁens.i-on Assist Tools &

Q| Smart dimensioning

Items | Checker Painter

:@ | Dimnzpert
| Style A
& |t X |
:_<NONE> w
Layer Al
G [ v

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]

483 62| | [6.35]

illustrated. 7><[<2§.19]EQ 5P i [ 3 \ R.25
If needed, un-check the
. ! R EEEEEE

Add Parenthesis box in L s
the Dimension Text box. hes L ._‘ .

m Click OK from the
Dimension
PropertyManager. View the new .48[12.19] dimension.
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Modifying the Radius Text
Modify the radius text.

188

1

Insert dimension gaps.

Save the drawing.

Click the R.25[6.35] dimension text.
Delete R<DIM> in the Dimension Text box.
Click Yes to the Overriding dimension text
value question.

Enter 2X R for Dimension text. Do not
enter the radius value.

Click OK | ¢ | from the Dimension

SolidWorks

b3

_D_im_ensioll TFHt
9] - &)

R

EEE=E

s || s

PropertyManager.

Insert gaps as illustrated.

Click save .

K,

[RD1@Drawing View! of 7 Hole Flatbar

[1 .52]
il ATERIAL THICKNESS

[4.83] [
TH P09 EQSP |

EEEEEE

[12?]

[1219

Modifying the Radius Text
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Creating a Design Tables.

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.

Open the 7 Hole Flatbar part.
m Click Window, 7 Hole Flatbar from the Menu bar
toolbar. The 7 Hole Flatbar part is displayed.

Creating a Trebuchet Drawing

SEED ]

v K
-§ource £
() Blank |
@ Auto-create
) From File

13 |

Edit Contral
® Allow model edits ko
update the design table

Block model edits that
() would update the design
table

_thions ] |
Add new rowscolumns in the design
table For:

Mew parameters

2 Insert a Design Table. it ottt

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@Sketchl, D2@Sketch1,
D1@Boss-Extrudel, D1@Sketch?2,

‘Warn when updating
design table

Dimensions @

Flease select from the Following dimensions to add
to this new design table:

D3@LPattern1, D1@LPatternl and ot
D1@Fillet1 from the Dimensions e

Da@LPatterni
Dl@LPatterni
D1@Fillet1

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.

Ok ] [ Canicel

Note:
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SolidWorks

¥ SolidWorks Premium 2010 - [7 Hole Flatbar.SLDPRT *]

File Edit Yiew Insert Format Tools Data Window Help
EN NS W T e W e P I R NS A i N S AN
U snatt 2 window -B
iy 08 setings -
> EE
@ |7 6 A [Blc|D[E[F|G[H]
= !“!;._“. 21 DemgnTabIefor:?H?_IeFIatbar
E;%?Hole Flatbar Configurationis) : §
[ [EE] Tables — — E | E|E
|||=® Default [ 7 Hole Flatbar ] % % i % % % 5
| wl o o Gl&H| E
@ Q8 8 @ e @
| 2 | |5 8| 6| 5| &lal &
| 3 |Default 3 025 006 018 05 7 0.01
4
E
| & |
| 7 |
| 8 |
| 9 |
10 . ; e
M 4 » d}\Sheetl/ 3
Enter the three
. . A [B] 7 [ bl EJF[&] H] =
conflguratlon names. | 1 |Design Table for: 7 Hole Flatbar =
m Click Cell A4. =
m Enter 3Hole. = = & o EE
H A = o) =) e =
m Click Cell A5. 2 B @ 3| @ s
om om m om ik | ik L
m Enter 5Hole. , - 9 & 2poe ©
A Lo | o gl W ol o e
m Click Cell As. | 3 |Default, 3 025 0.09 019 05 7 0.01
4 |3HOLE 1 =
m Enter 9Hole. [ 5 |5HOLE
Modify the Flatbar 0 (SHOLE
thickness. 8 |
. ]
m Click Cell D3. El 2
m Enter 0.09[2.29]. K ¢+ Hh\sheet1/ I | @

Enter the dimension

values for the 3Hole configuration.

m Click Cell B4.
Enter 1[25.4].
Click Cell G4.
Enter 3.
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7 Enter the dimension

values for the 5Hole 1_De?ign|TaEnIb||efor:?CHoleHe!tba?r i &
configuration. z
m Click Cell B5. & . = si| B E
m Enter 2[76.2]. g 5| 8 8| 5|F E
m Click Cell G5. ® & & 6§99 ©
m  Enter 5[127]. iDefault 5 025 008 019 08 7 001
8 Enter the dimension e ] :
values for the 9Hole |6 |9HOLE 4 Ca
configuration. 5
m Click Cell B6. __1902 4
m Enter 4[1016] M 4 » v} Sheetl/ < »
m  Click Cell G6.
m Enter 9[228.6].

9 Build the three configurations.

Creating a Trebuchet Drawing

Click a position outside the EXCEL

Design Table in the Graphics S )

window.
Click OK to generate the
configuration.

SolidWorks

The design table generated the Following configurations:

3Haole
SHole
7Haole

Note: The Design Table icon is displayed in the
7 Hole Flatbar ConfigurationManager.

10 Display the Flatbar configurations.

Click the ConfigurationManager tab.
Double-click 3Hole. View the model.
Double-click 5Hole. View the model.
Double-click 9Hole. View the model.
Double-click Default [7 Hole Flatbar].

11 Save the model.

Click Save [d]

12 Edit the Design Table.

Expand the Tables folder.

Right-click Design Table from the 7 Hole
Flatbar ConfigurationManager.

Click Edit Table.

Creating a Design Tables.

onfiguratio
= % 7 Hole Flatbar Configuration(s)
& |:| Tables
/38 3HOLE
/38 SHOLE
182 aHOLE
H# Default [ 7 Hole Flatbar ]

" AONTguUrations |
= % 7 Hole Flatbar Configuration(s)
= [E5] Tables

|ia# sl @ Edit Feature

{28 5ol [ it Table

fog orol &i't Table in New Window
8% 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.

192

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
Configurations
Parameters
|$coLor
| $DESCRIPTION
| SPARTRUMEER
] Show unselected items again
[ Ok ][ Cancel ] l Help
& [\ {23 o] EJFE]e] H]| T
| 1 |Design Table for, 7 Hole Flathar
=
=
2 e
E =| 4| 2| Bl E
= = i 2 B8 = =
o il n W w owm| @
22 & o = o oo _-
om o m [z} =] =k 7K
© 9 @® 8 @E @
2 a o| & &l olal o
| 3 |Default| 3 025 009 019 05 7 0.01
| 4 |3HOLE| 1 025 0.09 019 05 3 0.01
[ 5 [sHOLE| 2 025 009 019 05 5 0.01
|6 |SHOLE| 4 025 000 018 0.5 9 0.01
7]
(2]
2]
10 2
W 4 b M) Sheetl/ < El
& B G o E[F e 0 S ) =
| 1 |Design Tahle for: 7 Hole Flatbar
=
=
= L
= s
E = = &
E E 4 555 o @
£ 5 #| 8| 5|8 E Q
i < =3 e o B =
o o m ol =k | ik L o
c 9 B ¥ e @ iz
= al =2 =t mlsE = o
| 2 | [} [} [} o] a6 [ =
3 [Default 3 0.25 009 019 0.5 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 5 0.01 5HOLE
B |9HOLE 4 0.25| 0.09| 019] 0:5] 9 D.D1|EIHOLE _l
7
0
3
10 »
M 4 v d]\Sheetl/ [< ¥
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14 Enter the PARTNUMBER property.

. H | | | J | L8
m  Double-click Cell J2.
m Enter SPARTNUMBER. é
m Click Cell J3. % -
[}
m Enter DCP-TR-100007-7. s u %
m Click Cell J4. z & e
m Enter DCP-TR-100003-3. 5 s s
R 0.01 7Hole DCP-TR-100007-7
m Click Cell J5. 0.013Hole  DCP-TR-100007-3
0.01 5Hole DCP-TR-100007-5
m Enter DCP-TR-100005-5. R m&
m Click Cell J6.
m Enter DCP-TR-100009-9. %lﬁl‘l% | &) »
15 Update the Design table. e
. L. . - - 7 Hole Flatl (0] £ <D 1y
m Click aposition in the Graphics window to el e
update the Design Table. Sﬂ_ Annctations
%= AISI 304
16 Return to the FeatureManager. %S Front plans
. %> Top Plane
m Click the FeatureManager tab. % Richt Plane
17 Save the model. %omm
& Boss-Extrudel
] C|ICk Save . [F! Cuk-Extrudel
882 LPatternt
] Fillet1
A B g ARG ¢
1 |Design Table for, 7 Hole Flatbar
g
Z E
£l wl Bl & i
E E| W =| |8 m =
5 2| 9| B| BB E a =]
@ @l @ & 9% T 2 =
O ® ® @ 8 © & S
5] a 2| &| 8| 8la] & & £
3 |Default 3 0.25 0.09| 0.19| 0.5 7| 0.01 [YHOLE |DCP-TR-100007-7
| 4 |3HOLE| 1 025 0.09 018 045 3 001 3HOLE | DCP-TR-100003-3
| & |5HOLE| 2 025 0.09 018 045 & 001 aHOLE |DCP-TR-100005-5
B |9HOLE 4 025 0.09 018 045 5 001 9HOLE |DCP-TR-100008-9
7
EE
| —
10 w
M 4 » ¥ Sheetl/ < %
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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.

1 Openthe 7 Hole Flatbar drawing.
m 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

[4za] [7a2]

7% P9 EQSP ‘\i 3 i '/72><R
GiEates |
L___l»[l.zs.?] P

RITSS O EWIST SPTCTIM - banr | mar

Dk TSR 5 0 B B BCTS Lo

TEACAO kALY ChRCEM TWLE:
e e T T A 7 Hole Flatbar
HApA A JrEe— 18 ArIEAID PR SCALE T WEIGHT: SHEET 1 GF1
3 4 H H 1
2 Add a}SheeF to the drawing. Shest(Eheetl)” e
| nght'C“Ck Sheetl. Edit Shest Format Edit Shest Format
m Click Add Sheet. Sheet2 is displayed. Lz:ks:eet bkt Lock Sheet Focus
. . . . add Sheet... Add Sheet, ..
m Right-click Properties in Sheet2. The Sheet e
Properties box is displayed. X | Deete
g Propertﬁ:..

194 Adding a Sheet to a Drawing.



SolidWorks

Select A (ANSI)
Landscape for
Sheet Format/Size.
Select Third angle
for Type of
projection.

Click OK. Sheet2 is
created. Sheet2 is
displayed in the
FeatureManager and
in the Graphics
window.

Sheet Properties
Mame; | Sheetl |
Scale: i-l i k i_ |
Sheet Format)Size

(%) Standard sheet size

] by showe standard Format

Creating a Trebuchet Drawing

X
Type of projection

I First angle:
(&) Third angle

Mext wiew label:

Mext daturn

[«]

Preview

A (ANST) Landscape A
A {ANST) Portrait =
B (ANSI) Landscape
C (ANST) Landscape
D {ANST) Landscape
E (ANSI) Landscape 3
AN CAMSTY | andsrans X

Reload

| CihDocuments and Settingsid |

[ Browse. ..

Display sheet format

() Custom sheet size

width:  Walue

Height: Yalue

Use custom property walues from model shawn in:

| Default

v [ o |

Caniel

@Snl_idWorks . File Edit View Insert Tools

Window  Help QlD'L}-}"H' !

2?2~ =[] X

Fod @ Balloon

v'- Surface Finish Geometric Tolerance

& ¥
Smart A Blocks
Di . Model | Spel Format | Note 9 AutoBalloon /7 Weld Symbol }'@ Datum Feature Area »
imension - |
Items | Checker Painter Hatch/Fill
- S UZ Hole Callout @ Datum Target >
View Layout | Annotation | Sketch | Evaluate | Office Products | = %
e @ Th ot S Po o
=l » LGNS @i o
. ) a
7 Hole Flatbar
[A] Annotations il
i
Sheet Format1 m
Drawing View1 -
Drawing Yiewz2 5
Drawing Yiew3 e
Drawing Views
= [3 sheetz | ﬁ
[# Sheet Formatz 1
4
Ui G ST wr | o
e
et RN SWUE DWeT. WO, REY
e A Hole Flatbar
£a O ke SCAITE: N WECHI: SHEEIZOHT

SolidWorks Premium 2010

Under Defined  Editing Sheetz 1:1

7]

Adding a Sheet to a Drawing.
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3 Return to Sheetl.
m Click the Sheetl tab in the lower left corner of
the Graphics window. Sheetl is displayed.

0 T S
SolidWorks Premium 201

4 Copy the Front view of

Sheetl.

u CIiCk the 7 HOIe MAATERIA L THICKMESS []:52]
Flatbar Front view [453] [rs2] | 55
boundary. The Drawing 7 ®'7 _\| sihs e

Viewl
PropertyManager is
displayed. The Drawing
View1l 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 Sheet?2 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.

EEEE éé'dé' >
l____l;hzs?] :I; [1219]

R Sheet1
Solidwiorks Premium 2010

Sheet2

B SolidWorks | Fe Fdt Vew Insert Toos Widow ke | O-&F-H-=- @) CU BE- 2--H0%
O N-O-p-ox B = ﬂ. Mirror Entities
W DD @ | TR S o i< SRS
= -8 - - So =
View Layout | Annutahunr\ Sketch | Evaluate | Office Producls | AT D 6 — 5 K
ﬁ’ » F

7 Hole Flatbar
1] Annotations
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L TSy el
awing Yiew3
* awing Yiewd @ $ $ $ $ @
= E [|2 12]
i [ sheet Formatz L__l» 1 71
[ Drawing Yiews 1
4
%
Sheet2

TILE

JHOLE
SCE DWS. HO REY
— = A Hole Flatar
SHICACE  OarnCArDEAMEG SCALE 11 MEKSHT: $HEET 2 ©F2
F: 3 z
T L5 Sheett ] [&Sheet2 [T
solidwarks Premium 2010 0.807in 5745 0Oin  Under Defined  Editngshestz 1:1 @ [7] [&]
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6 Display the 3Hole configuration.

m  Right-click in the Drawing
View5 view boundary.

m Click Properties. The Drawing
View Properties box is
displayed.

m  Select 3Hole from the Use
named configuration list.

Creating a Trebuchet Drawing

View (Drawing YiewS)
Lock View Position
Lock View Focus
Alignment

Tangent Edge

m Click OK. The 3Hole Flatbar
configuration is displayed.

m Move the dimensions off the
model as illustrated.

Comment
¥ | Delete
7 | ropptes..
Configuration information
(1 Use model's "in-use"” or last saved configuration
(&) Use named configuration:
:befault = v

SHole
Disp| 7Hale
Default

Shest Format2
H Drawing Views

@SnlidWorks i Fle Edit View Insert Tooks Window Hep & | D = L}) ' P T 2 v - &
-@ - - * Mirror Entities
7
Smart Trim EEH : Display/Delets
Dimension B -6 Entities S‘lfgzeets =38 Lpess Sheichibatten. onlp s
= -@ - = % -
View Layout | Annotation | Sketch | Evaluate | Office Products | = s
: | - x
Clia % QAN @I G-
5 : @
7 Hole Flatbar =
E Annotations |ﬁ
=
Sheet Farmat1 |
Drawing Yiswl ;xl&ﬁfy]m i |~ l"“‘] ﬁ THR |§
e - E
rawing Yisws L=
Diraming Yiswd S $ 7 $’ I e | 2
Drawing Yiewd 120 ]
e |IZI‘.3] a5 | ﬁ_

JHOLE

A Hole Flatbar

T CESheet] [ sheet2 [T

7 Open the 7 Hole Flatbar part.

window.

Salidworks Premium 2010 10.463in 0,030 Oin  UnderDefined  Editngsheetz 1:1 8 3] &)
m  Right-click in the Drawing View5 view boundary.
m Click Open Part. The 7 Hole Flatbar part is displayed in the Graphics
197
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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.
Click the 7X dimension
text in Drawing View5.

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.

Menu bar toolbar.

The dimension text is
displayed in blue. The
Dimension
PropertyManager is
displayed.

Delete 7X in the
Dimension Text box.
Enter 3X.

SolidWorks

BIr7I% &

= % 7 Hole Flatbar Configuration(s)
(] Tables
-4 3HOLE [ DCP-TR-100003-3
|38 SMBLE [ DCP-TR-100005-5 |
{8 GHOLE [ DCP-TR-100009-9
|8& Default [ DCP-TR-100007-7

YEI-TEY
T

»

I.. Crigin

] Fillet1

nga LPatternl

[ 7 Hole Flathar {3HOLE <<Defaults
@I Sensars
[ IKI Annokations
8= 151304
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right: Plane

# @ Boss-Extrudel
# . Cub-Extrudel

254]

¥R

|D1@Sketch2 of ? Hole Flatbar = Q}

[1.25-?]

[12.1%]
A48

e nlED
| i |"xx"||<—om—u

_[?imt_ansio_n_ Te_rfl:
] - (]

FHMOD-D1AE<DIMEEQ 5P

0 ]

b3
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m Click the Zoom to Area| =] tool.
m Zoom in on the Title block.

m Click the Zoom to Area [ “ ] tool to

deactivate.
12 Modify the DWG. NO. font size. A1 | century Gothic v |14 0. 1800 |
m Double-click 7 Hole Flatbar in the
DWG. NO. box.

m Click the drop down arrows to set the
Text Font from the formatting toolbar.
m Select 18 for size.

m Click OK from the Note PropertyManager.
13 Activate the Edit Sheet mode.

m  Right-click in the Graphics window. T —
a  Click Edit Sheet. R
14 Save the 7 Hole Flatbar drawing.

s Click Save[H]

Bl SolidWorks jf Fle Edt View Insert Toos Window Help 9 l O-2-B-&%- 2..-080=%
o N-@-nJ- % 2 m| 3 L\ Mirror Entities
S O-2-&- i) O%et 888 |inear Sketch Pattern | Barrient
Dimension Entities R Relations
Entities ...
- - @ T‘ . - M -
| view Layout | Annotation | Sketch | Evaluate | Office Products | =
= =
[=]l=H » Qo S F-or- J
'?7 .@
7 Hole Flatbar 'P—-
[A] Annotations il
E Sheet Formakl E
4 Drawing View
Drawing Yiewz |
Drawing Yiews las2] '.. lesa] —| R | e
E Drawing Yismw Al ' E
Z i Ho b =i
- Sheet Format2 : N q; $_:L [1z.0]
A eet Formatz 4 1w
IE: Drawing Yiews |————l— h?‘f] A
HhE:
3HOLE
SWE DT WD REV
o e A 7Hele Flatbar
amiceny 0 MO T D SCAIE: 1L WECHD SHEEI ZOHT
W= Sheetl | [ Sheet2 [F0 ]
Solidvarks Premium 2010 Under Defined  Editing Sheetz 1:1  [2] &)
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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.

eDrawingsm™

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

m Recipients do not need to have the SolidWorks e S
application to view the file. o EDW

m View parts, assemblies, and drawings outside of 05 |cioss
SOIidWOka- 2@ | Publish eCrawings File

m Files are compact enough to email. & save

m Creating an eDrawings file is quick and simple. —

m  Select the eDrawings tool from the eDrawings & | savel

toolbar or click File, Publish eDrawing File to publish
an eDrawings file from any SolidWorks file.

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.

Save Sheets to eDrawings file

m Click File, Publish eDrawings File from %ﬁ::;:;hw
the Menu bar menu. O Selected sheets
m Click Current Sheet. Eg:::t;

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.

E Ok ] [ Cancel ] [

Help ]

-€ SolidWorks eDrawings Professional - [7 Hole Flatbar. EDRW]

DB Fle Wiew Toos Window  Help

g@&@@‘

ole Flatbar

swailable: Solidrorks Enterprise POM 2. =@ DRAWINGS® /7 @

=18 x|

Open Save Print... Send Help
" %] - BN 4 @ I
T/ o 2 $ &
: ZoomFit  Zoom Area Zoom Rotate Pan | Shaded |Perspective Select Home:  [Mass Frops
Prewious  “fop Me:xk Flay Measute Section  Stamp

Creating and Viewing an eDrawings File
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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.

,j SimulationXpress
|53 Solidwarks Mation

=
=

lﬁ? T
B iDE
g A = .

nts

Favorites File name: | 7 Hole Flatbar. edra
Save as type: | eDrawings Files [* edw) v
.

Save with shaded data
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Returning to the 7 Hole Flatbar drawing
1 Close the eDrawings file.
m Close E the eDrawings box. The 7 Hole Flatbar Sheet2 drawing is
displayed.
2 Savethe 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  Select 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.

Mew SolidWorks Document

m  Click New | 1 | from the Menu bar toolbar. [ Templotes | Tutorial|
m Double-click Drawing from the default

Templates tab. |

Part Assembly

m Click A (ANSI)

Land scape. rSheet Format/Size rzl
| | ChECk Standard sheet (&) Standard sheet size -
S | Ze Only show standard Formats Frak
. . e Lan:‘--a & [~
m  Click OK from j[he .
Sheet Format/Size box. 5 a0 Landocane
|E (AMSI) Landscape
The A (ANSI) Landscape ‘.e?r.'.f.@.r\!s'.\.l..a.r_-d.:rgne..i L]
paper is displayed in the s
1 1 isplay sheet formal width:  272.40mm
new Graphics window. The i ik

() Custom sheet size

sheet border defines the - : : 5
drawing size, 11in. x e i L
8.5in.[279.4mm X

215.9mm].
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3 Close the Model View PropertyManager.

m Click the Cancel tooI from the Model View v X @0
PropertyManager. The Draw2 FeatureManager is Mes{Concel 8
displayed. Sheetl is displayed in the Graphics g e
Wl ndOW click Mext.

Part/Assembly to Insert &

Open documents:

[Nz Counter weight

Erowse. ..

| Thumbnail Preview

£

Options

Start command when
creating new drawing

b8

Cosmetic Thread Display 2
(I High quality
() Draft quality

4 Set Third Angle

Projection. 'Sheet Properties
|| R'g ht'CI |C k | n the Marne: !‘_?lj_e__e_t_l Tgi;i:::;:iun Mext view label: [A e |
G l’aph | CS Wi ndOW Scalet |1 [ | 1 | C%Thlrd angle Hexct datum | A |
| C“Ck PI’OpeI’tIeS Sheet Formatsize
H (&) Standard shest size el
u CheCk the Th ! rd an g I e [l only show standard format z < =
box for Type of T e
projection. e |
m Click OK from the i oo
gheet Properties dialog (st ndsotnosy| (oo ] M| B
0X.

Display sheet format

Note: Third Angle Projection is L e

() Custom shest size

used in the Lesson. iy |

Use custom property values from model shown in:

)
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5 Set Drafting Standard.

Unik syskem
. _ = 0 , klogram,

= Click Options [I51], Document e e

Properties tab from the Menu bar Ol el

. (#)IP5 {inch, pound, second)
toolbar. The Document Properties - O custom
Drafting Standard dialog box is | |
. Type Unit Decimals

d IsplayEd ' . Basic Units

m Select Ansi for Drafting Standard. Tenath 125
6 Set unit System and |ength Dual Dimension Length millmeters ﬂ.lZ
m  Click Units. *‘”g'ef § 5 vore
. - M Section P ki

m  Click IPS (inch, pound, second) for e

Unit system. - ieril

- - Fi v

m Select .123 for Length unit decimal Per Uit Volume =

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. T e
m Check the Dual dimensions display 2

Syskem Options bocument Properties

COverall drafting standard
AMSI-MODIFIED

Wirth_i Sharps Text
8 Set k;())/);tem options iy it
m Click OK from the Document R

ANSI-MODIFIED

Properties-Dimensions dialog box.

Text

Font... Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top ) Bottom I Right O Left

9 Insert the Counter Weight assembly.
m Click the View Layout tab from the

S solidWorks | i

CommandManager. s
_ ! _ 2 @
m Click the Model View [ ] tool from the View Sgaﬁij\[’d Model

Layout toolbar. The Model View

PropertyManager is displayed. M

La¥
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m Click Counter Weight in the Open documents box.

m Click Next . Drawing view names are based on the
part view orientation.

! Z
% @6

Message

Select a part or assembly from
wihich to create the view, then
click Mext.

Part/Assembly to Insert 2

Cpen documents;

Nz Couriter Weight

| Thumbnail Preview ¥ |
Dptions #

Start command when
creating new drawing

Cosmetic Thread Display 2
() High quality
() Draft qualiy

10 Insert a Shaded With Edges
Isometric view.
m If needed click *Isometric in the
Orientation box.
m Click Shaded With Edges from essene ol &

the Dlsplay Style bOX Reference Eunﬁgurationﬂﬁ
Note: Single View is activate by default. & pefaut 4
Orientation &

[Clcreate mulkiple views

Standard views:

o
|@| |E| "§| | *Isometric}
(et
More views:
[ ]*Dimetric
Display Style A agrrirrgittr:\cqodel Wiew
EEEEE] e
PR A [CPreview
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12 Modify the model scale.
Check the Use custom scale box from the Scale ElElEEIE)

13 Modify the Title box.

Creating a Trebuchet Drawing

Click a position for the Isometric view in the upper right corner of Sheetl.
11 Deactivate the Origins.

If needed, click View, un-check Origins from the Menu bar menu.

@SnlidWorks . File Edit View Insert Tool Window Help QLD - VQ - H - ! 2

- B %

& N-@-pJ-o* -3 im} D\ wirror Entities

Smart Trim  Convert mom N | Display/Delete
Dimension 0- -D & C9 v Entites Entities SR S e H Relations

Entities

. B-0 - < = % 5

View Layout | Annotation | Sketch | Evaluate | Office Products |

l? . QAT @ - 6-

4

| Reference Configuration ; o
IR [oefaut v |

» ||

Orientation

Standard views:

(O
(@)
=)

[]f(=)]

Mare wiews!

] *oimetric
| |*Trimetric

Import options 3 SEE [DwC, ue.

D Impart annotations

....... [rpep——— SCAIEIS WECHI:

- &

Rl i Bourter V\Jeigl::‘rv

SHEEl

*

BOEEEETE

=1

WIIEIE] | (& Sheett [T

Solidworks Premium 2010 Under Defined  Editing Drawing Wiewl 1:1 7]

Display Style

A

option.

Select 1:1. Scale

() Use sheet scale

Click OK from the Drawing Viewl © Use custom scale

[1:1

PropertyManager.

Right-click in the Graphics window.
Click Edit Sheet Format. The Title block lines turn
blue.

tool.

tool to deactivate.

Creating an Assembly Drawing
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14 Modify the DWG. NO. font size.

Double-click Counter Weight in the Title
block.

{(;ou nter W e_i_h_

Click the drop-down arrows to
set the Text Font from the
formatting toolbar.

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 Sheet1.

16 Save the Counter Weight drawing.

Click Save . Accept the defaults.
Click Save from the Save As box.

@SulidWorks . File Edit View Insert Tools Window Help g’lD -2 -EH- B 2?2~ =[] &K
'y d N-@ - 2 IH| 3 L\ Mirror Entities

Smart Trim mam Display /Delete )
I O-9-¢ - Entities ; Offset 328 Linear Sketch Pattern - Relations :
Entities ...
- @ - @ :\I . - £¥n | -

| View Layout | Annotation | Sketch | Evaluate | Office Producis | = %
— @ el s |

||ﬁ » et Gep

T

Counker Weight

[+ Drawing View1

rrrrr

s Dwe ka - e
A Counter weight

It EWrG e sk ar )

C T Chysheett [ 70 ]

Solidwarks Premium 2010 Oin  5.845in  Oin Under Defined  Editing Shestl 1:1 (7]
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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.

Each configuration can have one exploded view.

Creating a Trebuchet Drawing

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

BE
NCpen Azt

Zoom/Pan/Rotate

Recent Commands
View (Drawing View1)
Lock View Position

Lock Wiew Focus

% -9 - [G]-)8 E-

Mew Billof | Exploded
Motion | Materials View
Study
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3 Create Explode Stepl.
m Click the cylindrical face of the Axle in the
Graphics window as illustrated.

b3

m Drag the blue/orange —
reference triad to the @ -
front. Explode Stepl is

created.
m Click Done from the &) ]
Settings box. o | 1155415450 =

4 Create Explode Step2.
m Click the BaseNut on the bolt as
illustrated.
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m Drag the blue/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.
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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

»

Explode Steps

= .ﬂ Explode Stepl

Steps box. L
9 View the Results. = o] Explode Stepz
i % Machine Screw Muk Hex_aAl-1
m Click OK from the Explode ol Eploe Stcp
i % Flat \Washer Type & Marrow_AI-2
PropertyManager. = o] Explade Stepd

i % Pan Cross Head_AI-1
= ..l_"] Explode Steps
5 % Flat \Washer Type & Marrow_al-1

10 View the ConfigurationManager.

m Click the ConfigurationManager tab.
m  Expand Default.
m  Expand ExplViewl. View the Exploded Steps. rt-%ﬂ,s Explyient

ﬂﬂ Explode Stepl
' rl_"] Explode Stepz
; rl_"] Explode Step3
: d Explode Stepd
: .ﬂ Explode Steps

11 Animate Collapse.
m  Right-click ExplView1.

m Click Animate collapse in the = @ Counter Weight Configuration(s
ConfigurationManager. View the animation. =5 Uil
g g & o T
ol | Collapse

Animate collapse

o]
r‘err b 4 Del&
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m Click Stop.

m Close E the Animatation Controller. e N
12 Return to the Counter Weight e e B2 e s )
FeatureManager.

m Click the FeatureManager [ | tab. The
Counter Weight FeatureManager is
displayed.

13 Save the model.
m Click Isometricview.

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. —
i Configuration information
| | CheCk the Sh ow In eXp | Od ed () Use model's “in-use” or last saved configuration

Use named configuration:
state box. e E |
R |DeFauIt v
u CI I Ck OK . how in exploded state
Dispiay State ="
|Display State-1 ~ l

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 .

@SnlidWorks i File Edit View Insert Took Window Help L”l\-_l F-EH- 8 4 v - [1 XK

& N-@ - % T ﬂ I\ Mirror Entities
Smart Trim mas Display Delete
Dimension D = -:) = @ u Entities Oﬂ.:S.Et 222 Linear Sketch Pattern “d Re\a{ions
Entities
= -0 - o 4o =
View Layout | Annotation | Sketch | Evaluate [ Office Products | 2 %
pos == = o= £
\- » ERIE el B |
lé w ™ ]
T @
aw @)
]
TS &
=
Sheet Format1 @@ im
Drawing Viewl p—
1+ @ Counter Weight<1> ‘y :_'
’ 2

e awe v e
A counterweight

W] [y Sheet1 [FT T
Solidarks Premium 2010 -0.018in 5.265in  Oin Under Defined  Editing Sheetl 1:1 [7]
17 Collapse the Exploded state in the ———
iguration information
d raWi n g . () Use model's "in-use” or last saved configuration
m Clickinside the Isometric view | @t et =
boundary S:How in ex
. ploded state
m Right-click Properties. i}[ay State =
m Un-check the Show in exploded e %
state box.
m Click OK.

m Click OK from the Drawing
View1 PropertyManager.
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216

s Click Rebuild [8]

18 Save the Counter Weight drawing.

m Click Save .

SolidWorks

BElSolidWorks j Fle Edt Vew Insert Toos window rep 01 -3-[d- 8

? - - 0OXK

© N-O-n-* Bk

ﬁ}. Mirror Entities

Counter Weight
[A] Annatations
= [ sheett

Sheet Format1
Drawing Viewl
i @ Counter Weight<1 >

. 0 ﬂ .
Smart Trim mom Display/Delete
Dimension . -D i @ T Entities t Of'fs_et RER SR deldiBates & Relations
Entities ...
= @0 :\ % - s =

| view Layout | Annotation | Sketch | Evaluate | Office Products | e
— N e :
“ I = G 8 Z e - b |
(T ’ 2

B8]0 &E

B

T nWe ko

A Coun ter wieight

SCAIT 1Y WGk snT jar |

IR L5 sheett [T

Solidwaorks Premium 2010

10.956in  -0.252in  Oin Under Defined

Editingsheett 1:1  [Z]
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Inserting a Bill of Materials

A bill of materials (BOM) describes a product in terms of
its assemblies, sub-assemblies, and basic parts. The BOM is
hierarchical and is usually shown as an indented list. Sub-
assemblies are indented under the top-level assembly;
individual parts are indented under sub-assemblies.

A SolidWorks bill of materials is created in an assembly
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.

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
PropertyManager. The Bill of Materials is attached to
the mouse pointer.

4 Position the BOM.

m Click a position in the top left corner of the drawing.

View the results.

Inserting a Bill of Materials

Creating a Trebuchet Drawing

Counter Weight - Sheetl

Tables

x| neral Table

3’1‘1@ Hole Table

ﬁ Bill of Materials

@ Excel based Bill of Materials
B | Revision Table

[

Drawing View1

Table Template 3

bom-standard {_ |@i .

Table Position A

[ attach ko anchaor point

BOM Type

»

() Top-level anky
() Parts anly
() Indented

Configurations

&3

Default v

Part Configuration
Grouping

«

Item Numbers

&8

Border

&8

Layer

£ |tione- ¥

F
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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.

ITEm NS PART NUMBER CESCRIPTICN FTY.
1 ol 1
2 CR-2-1-00] Flat 1
3 Freferred Narrow Fiy 019 2
4 CR-PHMS 0.19-24x1x1-M 1
[ wWeight 1
& ER-22-33-2 Eye Hook 1
# 1

MSHAMNUT 0.190-24-5-N

TMLE:

SEE [DWG. NO. REV
A Counter Welght

SCALE 1.1 WEIGHT: SHEET1 OF 1
£ 4 3 2 1

1 Add apart 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  Right-click Default.
m Click Properties. The Configuration Properties
PropertyManager is displayed.

: N[ YES
m Click the Axle ConfigurationManager tab. |5 axs configurationts)

e

|§@ Add Derived Configuration

Show Preview

g‘ ngerties. ”
T

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.

m Click Save .

Adding a Part Number in the Bill of Materials

Bill of Materials Dptions A

Fart number displayed when
used in a bill of materials:

User Specified Mame

Diocument Mame
Configuration Marme
g User Specified Mame

Bill of Materials Dptions “

Fart number displayed when
used in a bill of materials:

| DCP-10000101

_User Specified Mame v|
SIFIR

= % Axle Configurationis)

":a efault [ DCP-10000101

® TRl 2
% Axle (Defaulk<<Default=_ Display
IE Sensors
I I_M Annotations
[+ iﬂl Lights, Cameras and Scene
3= ars1304
%> Front Plane
%> Top Plane
%> Right Plane
I.. Crigin
| @ Boss-Extrudel
@ Chamferl
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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

ITEM MO, FART MLIMB ER

DESCRIPTION

DCP-10006101

CR-2-1-001

Flort

Freferred Marrow: Pk 0.19

(CR-FHMS 0.19-24x1x1 -M

Wi eight-Hook

o[t & o0 fRa|—

tASHEH LT &1 90-24-5-1

uuuuuuuuuuu

uuuuuuuu

B0 BGP SEM TER AW

TIWLE:

SEE DWW, Ho. REW

A Counter Weight

$CALE 11 WEIGHT: $HEET1 &F1
1

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 al

1 Add adescription to the Bill of Materials.

Open the Axle part.

m Click Open from the Menu bar toolbar.

| items.

m Double-click Axle from the SolidWorks-Trebuchet folder. The Axle is
displayed in the Graphics window.
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2 Setthe Axle Part description.

3 Add a part description.

Creating a Trebuchet Drawing

. SIEIEYEY
Click the Axle ConfigurationManager = égﬁ;ﬂ!al%nﬁgwauon(s)
tab. & 8 Defaul [ DCP-10000101 ]

Right-click Default.
Click Properties. The Configuration
Properties PropertyManager is displayed.

LE'@ Add Derived Configuration,
| . Show Preview

[&] | Properties...
T

Click the Custom Properties box. The
Summary Information box is displayed.

| = Configuration Proper.... ?

R

Configuration Properties ]

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 name:

Drescripkion:

| Default |

Comment:

Cst Properties. i

Configuration Properties PropertyManager is
displayed.

| surnmary | Custor | Configuration Specific |

Apply to: BOM quantity:
[ pefaule v [ -none- v| [ EditList |
Property Name [ Type I Yalue / Text Expression I Evaluated Yalue |

f Text v |lanE

|BLE

][ Cancel ][ Help
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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.

s Click Save [W]

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.

ITEM WO PART MLUIMB ER DESCRIPTION QY.
DCP-10000701 AXLE
(CR-2-1-001 Flort

1
1
Frefarred Marrow P 0.19 2
1
1
1

(CR-PHMS 0.19-241x1 -H

W eight-Hook
(ASHEH LT 0.1 90-24-5-M

I8 RLY [ VR 53 B

b1 P35 0 MBS SPTC AN bawl | pam

GIWTRSOkS ARTINILERTS | DEAWE
FOIMEALCTS:

e Criokal £ CRICETD TMLE:
WO HACTOMCIwal 3 SRR
e
THrBTOEWATOR COBTARIT BT WATEAL &
DEAWKG KT S0IM RO Y ar $EE DWW, Ho. ; REYW
EEER
SEELIR L A Counter weight
WFROUT T WET TR W Ed ok of BT assY S
e
FOMFm ARHICATOR DO BAF SCA TORAWBG SCALE T MEIGHT: SHEET 1 &F1
4 + 2 1 1
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Inserting Balloons
Balloons label the parts in

@SulidWofks i File Edit View Insert Tools Window Help g}L{j
O - ,aﬁ &{ A Q Balloon v'- Surface Finish

the assembly and relate Dirirg:;iton Mg:lel Spell  Format | Note |@ AumBa"Dﬂ%_lﬂ‘ \Weld Symbol }@
them to the item numbers T d B A U pole Calout | (D)
in the bill of materials. View Layout | Annotation | Sketch | Evaluate |1 “eeProducts |
- - : AutoBalloon
1 Insert bal |00nS intO the | @ L?;:itl;adllsﬁan‘s;or all components in the

drawing.
m Clickinside the Isometric view boundary.

m  Click the AutoBalloon tool from the Annotation toolbar. The Auto
Balloon PropertyManager is displayed. Accept the defaults.

m Click OK from the Auto Balloon PropertyManager. View the inserted
drawing balloons.
m Click and drag the balloons off the model to improve visibility.
2 Save the Counter Weight drawing.

s Click Save [W]

ITEM MO, FPART MUIMB ER DESCRIPTION
DCP-10006101] AXLE
(CR-2-1-001 Floit

Frefarred Marrow P 019
(CR-PHRMAS 0.19-24x 121 -H

Wi eig hit-Hook
(ASHEH LT 0.1 90-24-5-H

o finf b oo Raf—

Uk P35 0 MBS SPTCRIND: bawl | mam

DIWTRSOkS ABTIMILCRTS | DEAWR
FOIMEALCTS:

oA Criakal £ CRACETD TMLE:
WO HACTOMCIwal 3 TEC AP
s
e it
DEAWKG B P SOIrFRORE Y ar SEE DWW, Ho. ¥ REW
R
SHESIR L A Counfer weight
WFHOUT T WEFTTH W B a0k oF b assy oy
et
HOMFm ARRICATIOR DO BOF SCAFOR ARG SCALE 1 MMEIGHT: S$HEET1 &F1
3 * 2 H 1
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Creating an Trebuchet Assembly Drawing
1 Open the Trebuchet assembly.

2 Create an Trebuchet assembly drawing.
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Click Open from the Menu bar toolbar.
Select the SolidWorks-Trebuchet folder.
Select Assembly for Files of type.
Double-click Trebuchet.

Click Isometric view. The Trebuchet is displayed in the Graphics
window.
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e » QYR E-@-6- @8O
& B

@ Trebuchet (Default<Display 5
{ﬁ[ Sensors
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# @ Lights, Cameras and Scen
Q Front Plane
Q Top Plane
Q Fight Plane
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- mates
o
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Mew SolidWorks Document

Click New | L1 | from the Menu bar toolbar. (o Tl

Double-click Drawing from the default —

Templates tab.
Part Assembly

Click A (ANSI) Landscape.
Check Standard sheet size.
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m Click OK from the Sheet
Format/Size box.

Creating a Trebuchet Drawing

i Sheet Format/Size E|
m Click Cancel from the @aﬂm diizeiiis e
] Gl d formats
PropertyManager. Draw3 =
is displayed in the new £ ) Lo
. . C (AMSI) Landscape
Graphics window. D b L
Set Drafting Standard. Bt : = s
a - landscape. siddrt EBrowse. .. = =
u CIICk Optlons l [#] Display sheet Format Widtht 279.40mm
Document Properties tab | ccuonshest sz Helaht: 215901
from the Menu bar toolbar. o W e M i
The Document Properties -
Drafting Standard dialog
box is displayed.
m  Select Ansi for Overall drafting standard.
Set unit system and length. .
R Unik syskem
] C|ICk Units. (CIMKS (meter, kilogram, second)
. . (@] i | " d
m  Click IPS (inch, pound, second) for S el
H (1P5 {inch, pound, second)
Unit system. . . O Cion
m Select .123 for Length unit decimal
p|aC€' Type [Unit [Decimals
m Select None for Angle decimal place. i =
a1y - - eng .
m  Select millimeters for Dual Dimension o Dimenson Tongthriimeters ][ 12
Length Angle " : ] Mone
Mass /Section Propertie meters
Length microinches 1z
mils
Mass inches
feet N,
Per Unit Yolume

Set dual unit display.
m Click Dimensions from the

Document Properties dialog box.
m Check the Dual dimensions display

box.
Set System options.

Syskem Options bocument Properties

Drafting Standard
- Annotations
]

Wirth i Sharps TGk
# Tables .
Detailing Century Gothic]

COverall drafting standard
AMSI-MODIFIED

m  Click OK from the Document
Properties-Dimensions dialog box.
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Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Dual dimensions
ual dimensions display  [_] Show units For dual display
& Top () Bottorm

) 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

. — View Palette 4
View Palette. o YCIE
m Click the View Palette tab from the -

Task Pane. »g? e
m Select Trebuchet from the drop-down =
View Palette menu. E
% Auto-start projected view
|
ﬁ[ Drag views onta dhawing 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 If needed, click View, un-check Origins from the
Menu bar menu. 82— —x

10 Display a Shaded WIth Edges view.

m Click Shaded With Edges from the Display T R
Style dialog box.
f E—.
*Left *Bottom
L %
*Current *sometric
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11 Select model scale.
m Check the Use customer scale box.
m Select User Defined from the Scale box.
m Enter 1:3.

m Click OK from the Drawing View1l

Creating a Trebuchet Drawing

PropertyManager. Drawing Viewl is displayed in the

FeatureManager.

Display Style

ElElaE] R

Scale A
|
() Use sheet scale

(%) Use custom scale
:User Defined |

|13

@.SulidWorks . Fie Edit View Insert Tools Window Help (& | - -E -

2 - - K
O b\ ABC A Q Balloon Vf Surface Finish Geometric Tolerance 7
7 ,
D_Smar_t Model | Spel  Format | Note 9 AutoBalloon /7% Weld Symbol Datum Feature Area bid
imension : z
Items | Checker Painter Hatch/Fill
i /1y L& Hole Callout @ Datum Target
View Layout | Annotation | Sketch | Evaluate | Office Products ER
b ko - 5§ ¥

£ AN Ew

& ®
T -

Trebuchet

I_ﬂ Annotations
= [ sheett
£ Sheet Format1
4 | Drawing Yiewl

7

T T

HOFREER

A Trebuchet| ™

SCMIT 1 TR
: . +

[P (o sheett (BT

AT iar

7.374in

Trebuchet 1.224in

Qin

Undet Defined

Editing Sheet1 1:8

12 Save the Trebuchet drawing.

m Click save . Accept the defaults.
m Click Save from the Save As box.

Creating an Trebuchet Assembly Drawing
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Inserting a Bill of Materials

228

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 Select 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 - Sheetl

=

Tables

x| %eneral Table

3’1‘1@ Hole Table

ﬁ Bill of Materials

@ Excel based Bill of Materials
B | Revision Table

o R
| Table Template 3
bom-standard |@ |
[Table Position v
[BOM Type al
(&) Top-level only
() Parts anly
() Indented

.Eonﬁgurationg

[#]Default

»

W) g

.Part Configuration
| Grouping

&«

| Item Numbers

|

| Border

|

| Layer

& |-tione- “|

»
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HilsolidWorks jf Fle Edt Vew Inowt Teos Mirdon Help QID e A = - ST e

0 N AbL ;\D Ballbon
smart M?jﬂ "(| F. | A g e
Jiwersioin 1 e OrMEL | NOtE s aloon

fterrs | Chedeer Mairter

Surface Sini " . .
vf Surface Sinish Geometric Taleranos ﬂ
/7 Weld Symbo | HA] Datum Feature Area g
Pt Hazch/Fill
LZ | jole Callout &) Datum Target

Annatation | Sketch | Sialuate | Offca 2roducs |

Wigw Layzut | o R
|EA 2

(F n
Trebachet I;@
@ Anackatiors @
= [ sheert i,
# = cheet Fromatt iﬁ
o @ Crawing Yiewl :-:I
% Dill of Mazeizls1 L_I:Ei
] €
- =

B Trakuzhet

Note: To access the components in the Bill of
Materials, expand Sheet1, expand Drawing
Viewl, expand Trebuchet from the Trebuchet

drawing FeatureManager.

Inserting a Bill of Materials

| A] Annatations

= [ sheett

= Drawing Viewl
@ Trebuchet<16:
t@ @ Sensors
1+ |£| Annokations
\<§\ Front Plane
\<§\ Top Plane
\<§\ Right Plane
I(.. Origin
1+ W (F) Catapult Base Assembly <13
[+ E@ (-} Catapult Arm Assembly<1 = ([
=] E@ (- Counter Weight <1 (Default
1+ @@ Mates
@ Bill of Materials1
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Inserting the String and Ball

Assembly
1 Open the String and Ball
assembly.

230

m Click Open from the

Menu bar toolbar.
Double-click the String

and Ball assembly from the

SolidWorks-Trebuchet

folder. The String and Ball
assembly FeatureManager

is displayed. View the

String and Ball assembly in

the Graphic window.

SolidWorks

Iy >
-

’@ String and ball {Default<Default_Displ
gl Sensors
# Iﬂ Annotations
%> Front Plane
%> Top Plane
%> Right Plane
I.. Crigin
#-¥ Links-Ball<1> (Default<Default_Di
[+ % Loop=1:

== @@ Mates

(O

2 If needed, open the Trebuchet assembly.

m Click Open from the Menu bar toolbar.
Double-click Trebuchet from the SolidWorks-Trebuchet
folder. The Trebuchet assembly is displayed in the

3 Insert the String and Ball assembly.

Click the Insert Components tool from the
Assembly toolbar. The Model View PropertyManager is

Graphics window.

displayed.

Click String and Ball in the Open documents box.
Click a position to the right of the Trebuchet as

illustrated.

NEE
Insert Component 7
¢ X

Message

|

Part/Assembly to =t
Insert

Cpen documents:
% Axle

@ Counter Weight
:@ String and ball

.Thumhnail Preview ¥
Options "

Start command when
v
creating new assembly

Graphics preview
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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.

m Click the Cylindrical face
of the paperclip as
illustrated.

s 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 Zoom to Area [ <[ tool.
Zoom in on the loop on the String and
Ball assembly.

Click the Zoom to Area | “4|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

7]
(F)
9
©]
2
)
©)
()
5|
3]
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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 =
the String and Ball assembly and the flat plate face of ’% c|ef[_5§|_ect|ons
the Catapult Base assembly. = —k [Tl

m If required, 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

SolidWorks

displayed in the Mate
Selection box.

m 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.

m Click Tangent in the

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

Mate | ¢ | tool from the Mate Pop-up toolbar.

m Click OK from the Mate PropertyManager.
7 Fitthe model to the Graphics window.
m  Press the f key.

+ @ Annotations
£ @ Lights, Cameras and Scene

{9‘ Front Plane

@‘ Top Plane

@‘ Right Plane

L. origin

e @ (F) Catapulk Base Assembly <1 (|
@ (-} Catapulk Arm Assembly<1= (C 1
et @ (=) Counter Weight <1 > (Default<,
e} @ {-) String and ball<1> (Default <
(=] mm Mates

4 il #| *Isometric
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@ Trebuchet (Defaulk <Display State-17

@I Sensors

Solidvwiorks Premium 2010
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Save the model.
m Click Isometric view.

m Click save .

Creating a Trebuchet Drawing

9 Return to the Trebuchet drawing.

m Click Window, Trebuchet - Sheetl from the Menu bar toolbar. The
Trebuchet drawing is displayed. View the updated drawing and Bill of
Materials.

10 Close all models.
m Click Window, Close All from the Menu bar toolbar. You have successful

completed this lesson.
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In Lesson 5 you created the following drawings:
m 7 Hole Flatbar.
m  Counter Weight.
m  Trebuchet
In the 7 Hole Flatbar drawing you addressed:
m  Setting document properties.
m Inserting a Front, Top, Right, and Isometric views.
m  Setting display style.
m  Setting Title block size.
m Inserting view dimensions.
m Adding a view dimension.
m Adding and linking a Part Parametric Note.
m Hiding the Right view.
m Adding a Sheet to the drawing.
m  Applying a Design Table Configuration.
m Creating an eDrawing.
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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.
@SnlidWerks i Fie Edit View Insert Tools Window Hep & | |;] - Lf" = H L= TR a -
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In the Trebuchet drawing you addressed:

m  Setting document properties.
m Inserting an Isometric view.
m Setting Display style
m Changing scale.
m  Changing Title block font.
m Inserting a Bill of Materials at a Top level.
] Inserting a new component.
m Inserting Standard Mates
m  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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Term | Definition
collimate | To make (as light rays) parallel
component | A component is any part or sub-assembly within an

assembly.

Configuration
Manager

The ConfigurationManager on the left side of the
SolidWorks window is a means to create, select, and view
the configurations of parts and assemblies.

degrees of
freedom

Geometry that is not defined by dimensions or relations is
free to move. In 2D sketches, there are three degrees of
freedom: movement along the X and Y axes, and rotation
about the Z axis (the axis normal to the sketch plane). In
3D sketches and in assemblies, there are six degrees of
freedom: movement along the X, Y, and Z axes, and
rotation about the X, Y, and Z axes.

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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Definition

FeatureManager
design tree

The FeatureManager design tree on the left side of the
SolidWorks window provides an outline view of the
active part, assembly, or drawing.

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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Definition

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.
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