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SolidWorks

Lesson 2
Modeling the Trebuchet

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

m Create a 2D sketch.

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

m  Add and modify dimensions in a sketch.

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

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

Boss/Base, Fillet, and Chamfer.

Create a part.

Save a part.

Modify a part.

Apply PhotoWorks to a part.

Apply material to a part.

Rename a feature in the Part FeatureManager.



Modeling the Trebuchet

Create the Axle for the Trebuchet Counter
Weight Assembly

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

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

A template forms the basis of a new part

SolidWorks

&

Assembly

D aiing

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

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

Sketching

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

create solid features.

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

Sketch Entities

Note:

18

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

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

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

N
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Origin

B

Grid
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isplay grid
ash

utornatic scaling

Sketching



SolidWorks Modeling the Trebuchet

Sketch Tools

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

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

Sketch Planes

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

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

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

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

| GESolidWorks JMi=f = 2 F%

« SolidWorks Resources 45
e ——

Getting Started

D Mew Document

B’ Open & Document

B Tutorials

T wat's Mew

S8 introducing Solicorks

(1) General Information

Community.
€ customer Portal

8 Uszer Groups

() piscussion Forum

B Technical Alerts & News

Survey: Your pradustivity u
Salidiliniks

Available: Enterprise PO
> 2011 PO is available far
download

, Available: SelidWotks 2011
SPO is available for downlc

Download Dratt

| Online Resources

_+ Findl Custom Manufacturers

Solidworks Fremium 2011

Sketch Tools 19



Modeling the Trebuchet

Tip:

Note:

20

The SolidWorks 2011 default Task Pane contains six
tabs:

m  SolidWorks Resources tab.

m Design Library tab.

m  File Explorer tab.

m  View Palette [ 57| tab.

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

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

m  Getting Started.

s Community.

m  Online Resources.

Along with the Tip of the Day box.

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

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

Design Library.

Toolbox.

3D ContentCentral.

SolidWorks Content.

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

The SolidWorks Content folder contains the
SolidWorks Educator Curriculum.

SolidWorks

« solidWorks Resources 45

A
Getting Started =

D e Document

L_'.EF Open & Document

ﬂ Tutarials

?1- What's Mew

@ Introducing Solichorks

.i/' General Information

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

Lelw[E[U)e B

« Design Library B!
TN

# ﬁ Design Library

# ? Toolbox

[+ o 30 ContentCentral
[+ w Solidwiorks Content

- A .
annotations  assemblies

e
features forming tools

"

parts

J
-

smart
components

J

routing

Starting a SolidWorks session



SolidWorks

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

in SolidWorks.

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

Starting a SolidWorks session

Modeling the Trebuchet

f

File Explorer
Click to display this task pane tab.

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

e
[ Import &nnatations

Auto-ztart projected view

BT EY

[ [irag views onto drawing sheet

J

*Front

*Right

-

21



Modeling the Trebuchet

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

decals to apply to a model or assembly document.

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

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

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

SolidWorks

4 Appearances, SCenes, a... &=

&

@ Appearancesicolor)

[ & Scenes

[+ % Decals

Lol (1] [ e

Select items to drag and drop.

EU 8 IER o

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

Add-Ins

Active Add-ins

= SolidWorks Premium Add-ins

13 30 Instant Website
IR Circuitworks

[ &8 Featurewarks
[ Photoview 360
[l scanTozD

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

[Eustom Properties

#« Custom Properties =]

A property page for part files was
not found. Click 'Create now...' to
launch the Property Tab Builder.

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

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

22
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New SolidWorks Document
Modes

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

access to additional templates.

In this book, you will use the
Advanced option.

Creating a New Part

1 Create a new part.

m  Click New from the

Menu bar toolbar.
2 Select the Advanced mode.

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

The Templates tab is the

default tab. Part is the default

template from the New

SolidWorks Document box.

Modeling the Trebuchet

New SolidWorks Document @g‘

% a 30 representation of a single design component

Part

@ a 30 arrangement of parts and/or other assemblies

Agsembly

i

a 20 engineering drawing, typicaly of a part or assembly

Drawing

‘ l Cancel ] ’ Help

ez =

New SolidWoerks Document @g‘

Templates | Tutoridl

I s@s
|[E Assermbly 7'
‘ Crawing

| Preview

\ OK ‘ l Carcel ] l Help

Novice:

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

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

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

saved.

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

New SolidWorks Document Modes

23
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SolidWorks

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

< >

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

Origin

Flsomelric

GeEOEE

T[T 50]_Model [ Wotion Study 1]

Solidiarks Premium 2011

Editing Part 7] &)

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

to the Front Plane.

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

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

Setting System Options

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

A

B 5ER

Partl

Customize. ..

T ,gl Options ‘

Add-Ins...

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

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

1 Set Drafting Standard.

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

24

Setting System Options



SolidWorks Modeling the Trebuchet

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

| Document Properties - Drafting Standard

| System Options Bocumantrpropertias |

Draf;ing Stt:ndard Overall drafting standard

[+ Annotations EhS,

[#- Dimensions l I
wirtual Sharps

(¥ Tables

Detailing

GridfSnap

Units 4—

Colors

Material Properties

Image Cuality

Load From External File. ..

2 Set unit system and length.

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

I' (®1P5 {inch, pound, second)

second) for Unit system. & cucton

m  Select .123 for Length unit

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

Setting System Options 25



Modeling the Trebuchet

3 Set dual unit display.
m Click Dimensions from the

SolidWorks

Syskem Options | Document Properties

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

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

[].

26

Offset diskances

Fractional cisplay

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

L 0.394in
et aders

Leader length: | 0.25in

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

[] Add parentheses by defalt

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

Tolerance...

RadidDiameter leader snap angle: | 15deg

[ Sx Cancel Help

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

Modeling the Trebuchet

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

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

Features | Sketch | Evaluate | DimXpert | Office Products |

s HEEE® >
(T

|3] Sensars

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

Comment v

Properties. ..
GO To..

Hide/Shaw Tree Items. ..

¥

5

A

< *| *i1sometric

Q) Partl (Default<<Defaults_Displal [

Parent/Child... L'_

o 9% WP @R -

B

IENER N]W Model [ Wofion SwayT

Creates anew sketch, or edits an existing sketch.

Editing Part 7] &)

2 Open a Sketch.
m  Click Sketch from the Context

toolbar. The Sketch toolbar is displayed.

3 Sketch a circle with a center point at the

QEiSolidWorks | Fie it Vew Incert

B © \-BRnN-&
Sketch  Smart E=- @%

;. . ircle
Dimension
o % = @ Perimeter Circle

Features | Sketch | Office Products | Evaluate

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

m  Move the mouse pointer into the Graphics window. The

cursor displays the Circle Sketch tool icon.

Preparing to Sketch

27
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SolidWorks

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

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

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

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

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

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

28
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Note:

Click a position diagonally

Modeling the Trebuchet

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

Click the green check

[Save the current value and exit the dialog.

fy’i x 822

mark from the Modify
dialog box. This saves the

current value and exits the
Modify dialog box. The

dimension of the circle is .188[4.78].

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

2?2 - = &

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

E| o
Exit Smart
Sketch | Dimension

% @

Trim

Convert
Entities  Entities [

2

ntities g,

Offset EEE Linear Sketch Pattern

I wirror Enties a +

o Display Delete

Relations i

Sketch

g Move Entities - 3

Festires |_Skelcn] Evaluate | Dimxpert | Office Products |

OECEE

Dimensior

&

<MONE = w
Tolerance /Precision #
ot

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

0. 188N | =

Dimension Text &

|(E)| e ‘@l s ~| *Front

01
EEiTy
il

AL TR A

23] = B® partt (Defaut<<Defaul_..

£-8-

-8

TT T 0| Model | Motion Sugy

Sek the properties of the selected dimension(s).

1.16in

0.514in  Oin

Editing Sketcht 8 (7]

Fully Defined

]

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

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

Dimensioning the Sketch
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2

Tip:

Tip:

30

Fit the model to the Graphics window.

SolidWorks

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

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

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

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

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

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

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

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

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

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

% (E R ¢ » LAECH@- PF-60-0R-EH-

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

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

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

Lil. 18 >| “Frant

[HTAIE ] Modet [ Wotion Study T _J

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

Dimensioning the Sketch
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Inserting an Extruded Base Feature

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

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

or from edges and faces of existing

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

Insert an Extruded Base feature.

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

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

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

m  Enter 1.375[34.93] for Depth.

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

Fit the model to the Graphics window.

m  Press the f key.

m Click a position in the Graphics window.

The Boss-Extrude PropertyManager displays the

parameters utilized to define the feature. The Mid

Plane End Condition in the Direction 1 box extrudes

the sketch equally on both sides of the Sketch plane.

The depth 1.375[34.93] defines the distance.

Inserting an Extruded Base Feature

Modeling the Trebuchet

§piSolidWorks | Fie &

Extruded Revolved
Boss/Base Boss/Base

Fegtures | Sketch

Sketch Flane

[irection 1. A

Mi.l.:l .I;I.ane _» .

o N

& [poon 4— |2
@

'.D Thin Feature

«

«

[ Selected Contours

%

31
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Tip:

Extrude features add material. Extrude features require the following:

m  Sketch plane.

m Sketch.

m  Depth.

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

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

Saving the Axle Part

3

Note:

32

Save the Axle part.

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

Save from the Menu bar et _

t 1bar Description;

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

SolidWorks-Trebuchet.

This is the folder that you

downloaded from the

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

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

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

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

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

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

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

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

sketch.

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

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

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

QAW @ T @ R B

| Sensors
Annatations
= Material <nok specified >

-3 Front Flane
\<§ Top Plane

@ Right Plane
1, origin

= @ Boss-Extrudel
[ sketcht

H~

< | *Trimetric

EdingPart 1] €]

Saving the Axle Part 33
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Modifying the Dimension of the Axle

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

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

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

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

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

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

s Click Save[i]

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

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

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

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

displayed. View your options.
Expand the Steel category.

Click Apply.
Click Close.

Material

35 solidwarks Materisls

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

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

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

AIS1 1020 Steel, Cold Rolled

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

1=

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

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

§E AIS1 4130 Steel, normalized at &70C

§= aI51 4340 Steel, annealed

§= AI514340 Steel, narmalized

§E AISI Type 316L stainless steel

§= A151 Type A2 Tool Stesl

gE Alloy Steel

3= alloy Steel (55)

§= ASTM AZ6 Steel

§E Cast Alloy Steel

§§ Cast Carbon Stesl

§E Cast Carbon Steel (SM)

a :

Right-click Material from the Axle

Click Edit Material. The Materials dialog box is

Select AISI 304. View the properties.

Material properties

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

a custom library ko edit it

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

Modeling the Trebuchet

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

Sensors

Annotations

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

Plain Carbon Steel
Cast Alloy Steel

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

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

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

Tip:

36

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

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

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

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

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

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

m Click OK from the Chamfer
PropertyManager.

Chamferl is displayed in the FeatureManager. The

Axle is displayed in the Graphics window with the

chamfer feature on the selected edges.

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

dimensions.

Inserting a Chamfer Feature

g
0.01 5in
45 00ceq

Modeling the Trebuchet

Chamfer Parameters A

@ .Edge<1>

de

(& angle distance
() Distance distance

[CIFlip direction

\(g\!o.msm <+— =

Select through Faces
[keep Features
Tangent propagation
O Full preview

() Partial preview

O Mo preview

37
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SolidWorks

@ Boundary Boss/Base @ Boundary Cut - o

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

ﬁ Shell Mirror

Features | Sketch | Evaluate | Dimixpert | Office Products |

QAUEH BT @R-E-

-8 %

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

i

A

FIsemetric

GsElsE

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

]

Edit\_ng Part; E

8 Save the model.
m  Press the Esc key.

m Click Save .

9 Close all models.

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

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

Arrange Icons

Close ol ——
(V] Axle.sLoPRT

Customize Menu

Inserting a Chamfer Feature
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PhotoView 360

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

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

Some of the key features of PhotoView 360 are:

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

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

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

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

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

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

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

Creating a Photorealistic Image
1 Open the Axle part.

Click Open from the Menu bar menu.

Select the SolidWorks-Trebuchet folder.

Select Part from Files of type.

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

PhotoView 360 39
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Tip:

40

Activate PhotoView 360.

Click the Office Products tab in
the CommandManager.

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

Create a PhotoView Scene.

Click PhotoView 360 from the
Menu bar toolbar.

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

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

Set the Scenery.

Expand the Scenes folder in the
Task Pane.

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

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

SolidWorks

@SulidWorks . File Edit View Insert Tools Toolbox

il

CircuitWorks PhotoView ScarTo3D SolidWorks  SolidWorks  SolidWorks

E »

Motion Routing  Simulation

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

J{hoho\c'iew 360 | Toolbox  Window

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

Integrated Preview

% Preview Window

@ Final Render

Options. ..

% Schedule Render...

@ Recall Last Rendered Image

Customize Menu

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

[ R progentation Scenes

e
[+ @ Dec.

als

BEEEED

Drag and drop scenes
anywwhere into the graphics
Wi

Kitchen Background

Creating a Photorealistic Image
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Note:

Modeling the Trebuchet

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

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

1

= & Scenes

Q Decals

Background ] . o » : |

Use Enviranment

Drag and drop
scenes anywhere

Environment

@ Ci\Program Filesio
Browse. ..

‘Floor

Floor reflections

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

LI @ Basic Scene:
@ Studia Scen
@ Presentation

into the graphics wi...

5

Close Edit Scene.

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

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

Creating a Photorealistic Image

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

to

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

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

Document dialog box.

m Click OK. The Part2 FeatureManager is displayed.

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

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

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

42

SolidWorks

New SolidWorks Document

| Templates | Tutorial |

® B

Assembly Cirawing

S ERSe -~

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

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

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

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

Creating the Shaft Collar Part
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Document Properties - Drafting Standard

Systern Options | Document Properties

Drafting

[+ Annotations

[# Dimensions
Virtual Sharps

[# Tables

Detailing

GridiSnap

Units

IModel Display

Material Propetties

Image Cuality

S it SN
ANST

At

[ Load From External File. ..

4 Set unit system and length.

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

5 Set dual unit display.

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

Century Gothic

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

Creating the Shaft Collar Part 43
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7 Open a sketch.

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

Sketch toolbar is displayed.

8 Sketch a circle with a center point at the

Origin.

m  Click the Circle Sketch tool.

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

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

SolidWorks

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

+ [A] anrl(=s e

i R

@

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

I.. Orig

Section Yiew

@SulidWorks j Fie Edt View Insert

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

= = G): timeter Circle

A solidWorks jf Fie Edit View Insert Tooks Window relp Ql[] E2-H oS58, 2 -2 B &
= & N\~ @“\J -E o M = L\ wirror Entitizs a + @
Exit Smart Trim  Convert gam . | Display/Delete .| Quick
Sketch | Dimension O-a- @ i A Entities  Entities EC:E:?; 254 Linear Sketch Pattern Relations Rlz:'a"' Snaps 2
e - 2-0 - * . b _ 4
Features | Skelch] Evaluate | Dimxpert | OmcePruduCEi| - A X
e Rlele | QaACHB-F-oo-OR-E-
y 2= shaft Calar (Defaul<<Defa. . |
"cle g @
&
Circle Type @ @.
= =
@& 2
=4 e
Options _ m
j R = 1082
4
Parameters bl
e |
@ | |
A [fosatems ]
e
L.
I | *Front
AT Model [ Wofion Study T
Click drag Frol_n the center of click center and click radius,  1.052in  -0.045in  Oin Uljder Defined  Editing Sketchl 7]
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m Clicka pogltlon in the Graphics window to B o~ @~ =
create the circle. e D,fgﬁ;}m%‘ O-2-8-A -
e -® - o

9 Add a dimension.

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

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

symbol.

m Click a position diagonally above the circle

in the Graphics window. A dimension is

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

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

Modify
469

KX B2

m Click the button from the Modify dialog

box.
10 View the results.

m Click OK from the Dimension PropertyManager.

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

Note:

If needed, fit the drawing to the Graphics window.

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

Sketch 50t \'@'N"E‘ C®t ﬁ ’

i3 mar onver| 1

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

@ - ox . &

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

SEBSe  » LAYHE-F- - @R

s @

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

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

p
A
L
b | *| “Frent

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

Editing Part [7]

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

46

1

Click the Features tab from the
CommandManager.

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

Select Mid Plane for End Condition in

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

SolidWorks

solidWorks | Fie et view q

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

Featyres | Sketch | Evaluate | Dimxpert

SEBlee -~

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

displayed in the Shaft Collar FeatureManager.

- | i

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

¥ R G

From A
Sketch Plane v
Direction 1 A

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

Diraft outward

| [J Thin Feature

¥]
|5PJ.ed:ed Contours ¥ | I
H

*Trimetric

TR
le to madfy paramaters

EdengPart  [7] &

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
Extrudel feature for the Sketch plane.
Extrudel is highlighted in the
FeatureManager

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

m  Click the Circle Sketch tool.

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

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

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

Origin

Adding a Dimension
3 Add a dimension.

m  Click the Smart Dimension Sketch
tool.

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

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

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

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

Inserting a new Sketch 47
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Inserting an Extruded Cut Feature

48

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

SolidWorks

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

Feptures | Sketch | Evaluate | Dimipert | Office Pro

Insert an Extruded Cut feature. S EI |

m  Click the Features tab from the
CommandManager.

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

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

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

displayed in the FeatureManager.

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

3

Features | Sketch | Evaluate | DimXpert | Office Products |

Sz Ble® aay

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

,f x 5@

From A

‘ Sketch Plane v |

Direction 1

[" | \T'?f_ﬂig_h A %

D Flip side ko cut

(@)

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

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

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

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

2 Select the chamfer edges.

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

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

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

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

Inserting a Chamfer Feature

Modeling the Trebuchet

02 k-9

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

| Chamfer <—

i D.1DDin
ANl [45deg |

Distance: [0.100in
Angle:

(&) Angle distance
() Distance distance

[CIFlip direction

& |D.DlDin |
[X¢ [4sea |

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

() Partial preview

O Mo preview
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5 Save the model.

m  Click Isometric view.

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

SolidWorks

QAN W@ D oo @ &-=-
DR

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

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

@ Swept Boss/Base i

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

2| Boundary Boss/Base

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

sweptcut @ 108 o Rb

@ Boundary Cut 2 = m Shell

Features | Sketch | Evaluate | Dimxperi | Office Products |

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

P

A

< I | >l *lsometric

e AASAE P 6 @ R-H-
T

T | Model [ Wotion Studyd

Solidyorks Premium 2011

Editing Part [7] &

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

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

FeatureManager.

m  Click Edit Material. The Material dialog box is Srd

displayed.

50

% Shaft Collar {Default<<Default = |

E! [A] annatations

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

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

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

|~

Solidorks Materials

Stee|

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

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

3= aIsI 1020 Steel, Cold Rolled

$= AISI 1035 Steel (55)

AISI 1045 Steel, cold drawn

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

AISI 4340 Steel, normalized

§E AISI Type 316L stainless steel

$= AISI Type A2 Tool Steel

3= Alloy Steel

3= alloy Steel (55)

A5TM A36 Steel

Cast Alloy Steel

Cast Carbon Stesl

3= Cast Carbon Steel (3h)

| n

|

16 Annealed Stainless Steel Bar (55

Material properties

a cuskom library to edit it

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

Modeling the Trebuchet

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

Poisson's Ration in ¥ 029 N,

Shear Modulus in XY 10877628 24 psi.

Mass Density 0209016 Iin3

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

“ield Strength . 29934 51 psi

Thermal Expansion Coefficient in ¥ 1 8e-005  FF

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

|

7

7

m  AISI 304 is displayed in the Shaft Collar
FeatureManager.

2 Save the model.
m Click Save

Applying Material to the Shaft Collar

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

1 Activate PhotoView 360.

Solid

Works

360

il =

CircuitWorks PhotoView ScanTo3D SolidWorks  SolidWorks  SolidWorks

Motion Routing

Click the Office Products tab in

€]

Simulation

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

the CommandManager.

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

2 View the DisplayManager Tab.

Click the DisplayManager tab
as illustrated.

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

The DisplayManager also makes it easy to:

52

Understand the way in which appearances and
decal inheritance works.

Select and edit appearances and decals
associated with the model.

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

»

'|Disp|ayManage

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

% Shaft Collar {Defaulr==0Era0E =]

|the: graphics area

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

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

[ Open Decal Library ]

& % 5{ view Scene, Lights, and

Cameras]

[ |z Licrme

a Camera

4 Walk-through

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

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

E2 SolidWorks

®

Hide Back Fiint

Contents | Search

Type in the word(s] to search for

Photoiew 360 v

T Getting Help

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

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

m Click Close . ‘ @

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

m Click the Appearances,

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

from the Task Pane. View the
default categories:

Appearances(color), Scenes,
and Decals.

Y=Y

|
E

[

[EIL)

Exploring the DisplayManager Tab and Applying Appearance 53
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6

Apply an Appearance.

Expand
Appearances(color).
Expand Metals.

Click Brass.

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

Return to the Shaft Collar
FeatureManager.

Click the Part

FeatureManager
tab as illustrated.

Save the model.

Click Save [i]

Close all models.

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

SolidWorks

IS I Y

4 Appearances, Scenes, a... £

@ &

1@ Bronze

L@ dsgpper

L hickel L
g zinc

\.é\ Magnesiurn

1@ Tron

IZg Titanium

1@ Tungsten

@ Gold

2 M.

T gl

Default Appearance: color
[Drag and drop appearances onto }

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

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

[ [A] Annotations
§= a1s1304

% Front Plane
% Top Plane
% Right Plane

2
&
&
I.. Crigin
I
il

Boss-Extrudel
= E Cut-Extrudel
Chamferl

Exploring the DisplayManager Tab and
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Creating the 7 Hole Flatbar Part

1 Create the 7 Hole Flatbar.

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

dialog box.

m Click OK. The Part3 FeatureManager is displayed.

2 Save the part.

m Click Save As from the Menu
bar Consolidated toolbar.

m Select the Save in folder,
SolidWorks-Trebuchet.

m Select Part from Save as type.

m Enter 7 Hole Flatbar for File
name.

m Click Save.

The extension, *.sldprt is added

automatically. The 7 Hole Flatbar

FeatureManager is displayed.

3 Set Drafting Standard.

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

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

Creating the 7 Hole Flatbar Part

Modeling the Trebuchet

New SolidWorks Document

Assembly Drrawing

Templates | Tutotial |

s ERe® »
.’?

% Part3 {Default<<Default>_Displd
[ sensars

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

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

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

* Shaft Collar

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

References

[[]=ave as copy

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

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

Document Properties - Drafting Standard

System opﬁgns | Document Propetties

Drafting Standard Overal drafting standard

[# Annotations e

[# Dimensions I
Virtual Sharps

[# Tables

Detailing

atid/Snap

Units

Colors

Load From External File. ..

Material Properties

Image Quality

Plane Display

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

Set unit system and length.

m  Click Units.

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

m  Select .123 for Length unit decimal
place.

m  Select None for Angle decimal place.

m  Select millimeters for Dual Dimension
Length.

Set dual unit display.

m Click Dimensions from the
Document Properties dialog box.

m  Check the Dual dimensions display
box.

Set System options.

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

Unik syskem

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

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

Dual Dimension Length millimeters lJ 1z

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

feet h

Per Unit Yolurme

Syskem Options bocument Properties

Drafting Standard
[#- Annokations

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

Detailing

Crverall drafting standard

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

Cual dimensions

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

Creating the 7 Hole Flatbar Part
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7 Select the Sketch plane.
m  Right-click Front Plane from the 7 Hole Flatbar
FeatureManager. Front Plane is highlighted in the
FeatureManager.

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

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

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

m  Click the Origin for the center of
the slot.

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

Modeling the Trebuchet

s ERe® »
7 :

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

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

Section Yiew

_F Centerpoint Straight Slat

Trim
Entities
- ¥ -

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

| Straight Slot

}Z‘

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

= 1.435, 180°

m Click a position directly above

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

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

sketch geometry.

Creating the 7 Hole Flatbar Part

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

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

QAANMEB- F-oo-OR-E-

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

»

Slok Types -

— =
1 ®

el | . N

[ add dimensions

lass

Parameters

(g: 0.000in
(;; 0.000in

OF | 1.57006365i0
= | 4.64890747in

(1R

r

*Front
Z]

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

m  Click the Smart Dimension Sketch

tool.

m Click the centerpoint of the left
Tangent Arc.

m  Click the centerpoint of the right
Tangent Arc.

m Click a position above the top

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

box.

m  Click the [+] button from the Modify

dialog box.
2 Add a radial dimension.

Modeling the Trebuchet

m  Click the right arc of the
7 Hole Flatbar.

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

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

m  Click the button from
the Modify dialog box.

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

Adding Dimensions

59
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Inserting an Extruded Base Feature
1 Insert an Extruded Base feature.

60

Click the Features tab from the
CommandManager.

Click the Extruded Boss/Base Features tool.

The Boss-Extrude PropertyManager is displayed.

Blind is the default End Condition in Direction 1.

Enter .060[1.52] for Depth.

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

2 Fit the model to the Graphics window.

Press the f key.

3 Save the model.

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

Click Save .

Inserting an Extruded Base Feature

SolidWorks

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

7 Boundai

Features | Sketch | Evaluate |

Blee >
NEEEE
e 7

ude

From A

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

1

\(9\ 0.060in =
oi | | 2 |
—
Q| = |

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

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

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

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

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

sElRlee »
T )

% 7 Hole Flatbar {Default < <Default

b @ Sensors

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

% Front Plane
%5 Top Plane
%5 Right Plane

- I.. Crigin

[ @ Bioss-Extrudel

i

A

QASHE o @R

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

Sketch toolbar is displayed.

Inserting an Extruded Cut Feature

Y

-

Circle
Sketches a circle, Select the center of the

circle, then drag ko set its radius,

61
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Adding a Dimension
1 Add a dimension.

62

Click Front view from the Heads-up
View toolbar.

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

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

Click the center point of the arc.

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

Click the Smart Dimension
Sketch tool.

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

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

._“/'
(1]

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

Enter .190[4.83] in the Modify
box.

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

Adding a Dimension
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Inserting an Extruded Cut

1

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

Click the Extruded Cut Features

tool. The Cut-Extrude

PropertyManager is displayed.

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

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

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

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

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

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

lasaf

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

Inserting an Extruded Cut 63
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Modeling the Trebuchet

2 Save the model.

m Click Save .

m Click inside the Graphics area.

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

selected.

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

Graphics window.

Inserting a Linear Pattern feature

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

1 Insert a Linear Pattern.

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

m Click the top front edge of the Boss-

SolidWorks

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

@ Sensors
[+ @ Annokations

3= Material <not specified:=

% Front Plane

% Top Plane

% Right Plane

I.. Origin
= @ Boss-Extrudel

2]

Extrudel feature in the Graphics window for Direction 1.

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

Directionl.

m  Enter 0.5[12.7] for Spacing.

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

If Cut-Extrudel is not displayed in the Features to

Pattern, perform the following tasks:

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

window.

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

Inserting a Linear Pattern feature



SolidWorks Modeling the Trebuchet

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

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

b3

Features | Sketch | Evaluate | DimxXpert | Office Products |

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

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

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

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

%5 Top Plane

%y Right Plane

j I.. Qrigin

= @ Boss-Extrudel
@ Cut-Extrudel

318 Pattern]

m Click Save .

Inserting a Linear Pattern feature 65
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@Snl_idWorks.He Edit View Insert Tools Window Help Qlﬁvﬁvﬁv&v 8.2 - - A %

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

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

- 8 %

Features | Sketch | Evaluate | DimXpert | Office Products |

QA E T @B -

% 7 Hole Flathar {Default<<Def

: Sensors

%y Right Plane

: I.. Crigin

@@ Boss-Extrudel
@ Cut-Extrudel

< 1l | *| *lsometric

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

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

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

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

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

displayed in the Edges, Faces, Features, and Loops

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

Modeling the Trebuchet

808 oy pb (@l wrap 4

Linear Reference
Pattern @ Drakt e B Geometry

- - E Shell @ Mirror -

o

Fillet

QLA WEB-@- o

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

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

Features, and Loops box.

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

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

Fillet1 is displayed.

Press the f key.

3 Save the model.

Click Save

-1 () Wariable radius

SolidWorks

R

( Manual | Fillztxpert

Fillet Type

=

/v (&) Constant radius

() Fare fillet
) Full round Fillst

Items To Fillet ~

[ ruttiple radius Fillst

Tangent propagation
O Full preview

() Partial preview

@ Mo preview

| Setback Parameters ¥ I

| Fillet options ¥ |

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

288 LPatternt

@ I

Inserting a Fillet
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Applying Material to the 7 Hole Flatbar
1 Apply material to the 7 Hole Flatbar.

Right-click Material from the 7 Hole Flatbar
FeatureManager.

Click Edit Material. The Material dialog box is
displayed.

Expand the Steel category.

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

Click Close.

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

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

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

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

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

Modeling the Trebuchet

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

Material

NIG

L Manage Favaorites

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

3= 151 1045 Steel, cold drawn

=[EEm

gE AISI 316 Annealed Stainless Steel Bar (52 ript |

| $= AISI 316 Stainless Stesl Shest (55)

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

m Click Save .

Creating the Ball Weight

70

1

Create the Ball Weight.

m  Click New from the Menu bar toolbar. The

Templates tab is the default tab. Part is the default

template from the New SolidWorks Document

dialog box.

m Click OK.

Save the part.

m Click Save As from the
Menu bar Consolidated
toolbar.

m Select the Save in folder,
SolidWorks-Trebuchet.

m Select Part from Save as
type.

m  Enter Ball Weight for File
name.

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

Set Drafting Standard.

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

Drafting Standard dialog box

is displayed.

SolidWorks

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

082 LPatternt

] Filst1

New SolidWorks Document

Templates | Tutotial |

Assembly Drrawing

Sawve in; | 9 SolidvWaorks-Trebuchet

7 Hole Flatbar
© Axle
* Shaft Collar

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

Description:

v [ Save z]
-

% Ball Weight {Default<<Default > |
[2] sensars
1+ il Annotations
8= Material <not specified:
% Front Plane
%> Top Plane
% Right Plane
I.. Origin

Creating the Ball Weight



SolidWorks Modeling the Trebuchet

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

Document Properties - Drafting Standard @

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

Drafting Standard Overall drafting standard =
[# Annotations i :

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

Load From External File. ..

Location Dimension
Chain Dimension
Geometric Tolerance
Charrfer Controls
Display Options

4 Set unit system and length.

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

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

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

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

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

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

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

Set System options.

SolidWorks

Click Dimensions from the

Syskem Options | Document Properties

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

]

Drafting Standard

Detailing

Crverall drafting standard

Annotations ANSI-MODIFIED

Wirth i Sharps Text

Tables
Century Gothic)

Click OK from the Document
Properties-Dimensions dialog box.

Crverall drafting standard
AMSI-MODIFIED

Text

Century Gothic

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

Select the Sketch plane.

Right-click Front Plane from the Ball Weight

FeatureManager. Front Plane is highlighted.

Sketch a circle.

Click Sketch from the Context toolbar.

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

Drag the Mouse pointer to the right of the
Origin.

Click a position to create the circle.

Add a dimension.

Click the Smart Dimension Sketch
tool.

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

s ERee] >

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

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

10 Sketch a centerline.

m  Click the Centerline Sketch tool from the

Consolidated line toolbar. The Insert Line
PropertyManager is displayed.

Click the top centerpoint of the circle as
illustrated.

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

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

11 Deselect the Centerline Sketch tool.

Right-click Select.

12 Trim the left side of the circle.

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

Click the Power trim |£5]] option.

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

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

Creating the Ball Weight

Modeling the Trebuchet

(e

Exit
Sketch

o

Smart

Dimension

NF@ - -

i | Centetline <

Features | Sketch | Evaluate | DimXper

[28.10]
#1500

— 1 @
R Qo e

—=nnl

b s

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

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

13 Sketch a line.

74

Click the line [\] Sketch
tool.

Click the top centerpoint of
the circle.

Sketch a vertical line from

SolidWorks

I Power krim

Carner

]

PN

Trim away inside

iy

it

= Trim away outside

-

Trimn ko closest:

QpiSolidWorks | Fie Edt vien

E|l o |
Exit Smart 4
 Sketch | Dimension

Features

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

[28.
500

@

—_

Creating the Ball Weight
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14 Deselect the Line Sketch tool.

Right-click Select.

15 Insert a Revolved Boss/Base feature.

Click the Features tab from the CommandManager.

m Click the Revolved Boss/Base Features tool.

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

defaults.

Modeling the Trebuchet

-1 &
R B O &

[% §el?\ct
—
Sketch Entities

O Corner Rectangle

S SolidWorks | Fie =

B %
Extruded Revolved
Boss/Base Boss/Base

Femuresl Sketch | Evaluate

ERee >

3

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

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

16 Save the model.

Click Save [i]

17 Select the Sketch plane.

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

18 Create a sketch.

Click Sketch from the Context toolbar.

Click the Circle [@] Sketch tool.

Click the Origin of the circle.

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

Click a position to create the circle as illustrated.

SolidWorks

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

L origi

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

19 Add a dimension.
m  Click the Smart Dimension :

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

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

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

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

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

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

removes material from the Top Plane through
the Revolvel feature.

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

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

22 Save the model.

Click Save .

[CIFlip side to cut

0

| [ pirection 2

“

| [ Thin Feature

“

“

[ Selected Contours

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

Click Apply.
Click Close.

Material

=| SolidWorks DIN Materials
olidiorks Materials

[+ Sheel

1+ Iron

[+ |§‘_§| Aluminium &lloys

[ E Copper alloys

i E=] Titanium Alloys

[+ Zinc alloys

(& Other Alloys

[+ Plastics

= [3=] Other Metals
35 Berylium

Cobalt
Malybdenum
Hicke!

Pure Gold

‘k & Silver

Titanium
35 Tungsten
$= vanadium
3= Zirconium

=| Other Mon-metals

3]

Generic Glass Fibers

Silicons:
Rubber
+ =] Woods
+ Custaon Materials

e el )

tl

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

Modeling the Trebuchet

[Material properties

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

a custom library to edit it

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

2 Save the model.

Applying Material to the Ball Weight

Click Save

79



Modeling the Trebuchet

SolidWorks

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

&

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

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

I.. Qrigin
= 6?5 Revaolvel

= :3 Cut-Extrudel

laxaf

o

P

< | *| *Trimetric

QASHEB- P @B -

[BEEEIEE

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

Editing Part

H]

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

m Click Cut-Extrude1 from the
FeatureManager. Cut-

Extrudel is displayed in blue.

m Click inside the Cut-
Extrude1 blue text box.

m  Rename Cut-Extrude1 to
Hole.

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

80

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

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

« @k ]
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4 Save the model.

m Click Save .

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

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

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

& 6;’% Revolvel

laaaf

X

b

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

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

following parts:

m  Axle

m Shaft Collar

m 7 Hole Flatbar
m  Ball Weight

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

Line

Circle

Rectangle

Slot

Centerline

Tangent Arc

Trim Entities

You inserted the following features:

Extruded Base

Extruded Boss

Extruded Cut

Chamfer

Fillet

Revolved Boss/Base

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

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

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