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Introduction to SolidWorks 2009

SolidWorks User Interface

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

The SolidWorks 2009 (Ul) is designed to make maximum use of the Graphics area for your model.
Displayed toolbars and commands are kept to a minimum. Commands are accessed in SolidWorks
through the drop-down menus, Context sensitive toolbars, Consolidated toolbars, or the

CommandManager tabs.

Menu Bar Toolbar  @fiselidWorks | Fle View. - Tools Help @ [ - (2 - L 8 B -

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 | sl | - Saves an active document, Print - Prints an active document, Undo - Reverses the
last action, Rebuild | 8 | - Rebuilds the active part, assembly or drawing, Options - Changes
system options, document properties, and Add-Ins for SolidWorks.

Menu Bar Menu

Click the SolidWorks name in the Menu Bar toolbar to display the default Menu Bar menu. SolidWorks
provides a context-sensitive menu structure. The menu titles remain the same for all three types of
documents: part, assembly, and drawing but the menu items change depending on which type of
document is

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

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

Gl selidWorks j Fle Vew Toos Help 4

BflsolidWorks jj Fle View Tooks Help @0 - o ] = 8=

@Solierks jj Fle Edit View Insert Tooks Toobox PhotoWorks Window Help

Bl solidWorks |j Fle Edit View Insert Took Toobox PhotoWorks Window Help @O -2-H-& - 8 & -
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Drop-down / Pop-up Context Toolbar | Viep| Insert Tooks Toolbox ~ PhotoWs %I § g' =
Communicate with SolidWorks either % & | Redraw Qo
E Screen Capture 4 % For2 N
through the Drop-down menu or the - [ Friad i e
g Display » ,'§: Ma Eaa l
Pop-up Context toolbar. The Drop-down & |Modiy : g%. 1
a : ‘Feature (Top)
Hide Al Types - Rig|®
Menu from the Menu Bar toolbar or the L o
Menu Bar menu provides access to various commands. When you select, £ 3D Sketch On Piane
Section View
(Click or Right-click) items in the Graphics area or FeatureManager, parent/Chid...
Context toolbars appear and provide access to frequently performed ) ot
. Go To...
actions for that context.
. . Hide/Show Tree Items...
Note: Context toolbars are available for most commonly used selections.
r‘)

Keyboard Shortcuts

Some menu items indicate a keyboard shortcut. SolidWorks conforms to Q‘%J Uil oo

Can't Unde Ctri+Z

standard Windows conventions for shortcuts such as Ctrl+O for
File, Open; Ctrl+S for File, Save; Ctrl+X for Cut; Ctrl+C for Copy;

Command

and so on. In addition, you can customize SolidWorks by creating your | 3‘ it b
* B3| copy Ctri+C
own shortcuts. T | Paste Curl+v
X | Delete Del

CommandManager

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

Below are illustrated CommandManagers for a default Part document for both Sketch and Feature tabs.

I S SR C B R T D . ©
e Di?,?gon H-2-0-A :'\_ Cé}r;%g;t Off a2 Line cetch Pattern ok ~_"if: Rapid
. ! : @ = \l % cranes . Entities "‘.ED Move Entities el S >0dps SketCh
l' _Features | | sketch [Sheet Metal | Evaluate | DimXpert | Office Products | @ g
® s Revolved Boss/Base : » o 5
Extruded (F;gger;e;ce Curves InstantBD
Boss/Base [} |ofted Boss/Base . ‘ : Rl

| Features [Skefch | Evaluate | Dimxpert |
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FeatureManager

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

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

The Part FeatureManager consists of four default tabs:

FeatureManager , PropertyManager , ConfigurationManager,
and DimXpertManager [£].

Heads-up View Toolbar x|
SolidWorks provides the user with numerous view L @BHFIIHOD @D
options from the Standard Views, View, View x|

and Heads-up View toolbar.
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-] Filet3
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sucensT
Y=Y R
’ T
% Clamp2
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The Heads-up View toolbar is a transparent toolbar thatis = <4 % & 8 0 (8- 0~ 6 - a1

displayed in the Graphics area when a document is active

The following views are available:

Zoom to Fit “. Zooms the model to fit the Graphics area.

Zoom to Area 4 Zooms to the areas you select with a bounding box.

Previous View % Displays the previous view.

Section View # Displays the cutaway of a part or assembly using one or more cross section planes.

View Orientation Select a view orientation or the number of viewports from

the drop-down menu.

Display Style. Select the style for the active (ARG - 2~
view from the drop-down menu. (7]
Hide/Show Items & - Select items to hide or g
show in the Graphics area. &
Apply Scene & -. Applies a scene to an active

part or assembly document.

Professional Development Service for Teachers
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View Setting Select the following setting from the drop-down menu: B

RealView Graphics, Shadows in Shaded Mode, and Perspective. &0/ Realview Graphics

] - ] ) @@ | shadows In Shaded Mode
Rotate view £ Rotates a drawing view. W | perspeciive
The heads up view toolbar may be customised to suit the user. S i moam a =
. L . . . P @, |Zoom to Fit (F)
To add view options; right click on the toolbar. The options which @ €, |Zoom to Area
are currently displayed on the toolbar will have a tick in the box 0| G Zoom Injout
[ &} |Zoom to Selection
next to its description. X$ |Previous View (Ctrl+Shift+2)
. . . ¥ & |Rotate View
Tick the box next to the options you wish to add to the toolbar. | @ | Rol View
| &9 | Turn Camera
]| < | Pan
Useful options to add may be Normal to £ and Isometric @ | & |NormalTo (Ctrl+8)
) | Section View
O 6@ Front (Ctri+1)
O] 68 Back (Ctrl+2)
Task Pane
The Task Pane is displayed when a SolidWorks session starts. The Task SolidProfessor | =
i . . SolidWorks Resources |}
Pane contains the following default tabs: Solid Professor, Design Library &
SolidWorks Resources, Design Library, File Explorer, View Palette, File Explorer |2
Appearances/Scenes. View Palette s
Appearances/Scenes ? 2

The basic SolidWorks Resources tab displays the following default selections:

Getting Started

S T sy

Getting Started, Community, Online Resources, and Tip of the Day. | | optas Deciman
) UL Cumncuum
“R:s;;'nn‘

=7 Whie's Mo

SolidWorks tutorials may be accessed within the “Getting Started tab”

# =ducsior Ricn. ks

¥ Geneeal namzlicn

Design Library
&l Design Library
0 &l Design Library

F Toobox
@ 3D ContentCentral
i solidwiorks Content

==

The Design Library contains reusable parts, assemblies, and other elements,
including library features. The Design Library tab contains four default selections.

Each default selection contains additional subcategories. The default selections are:
Design Library, Toolbox, 3D ContentCentral, and SolidWorks Content.
Note: Click Tools, Add-Ins.., SolidWorks Toolbox and SolidWorks Toolbox

Browser to activate the SolidWorks Toolbox.

mrararasanmnTn
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File Explorer

File Explorer duplicates Windows Explorer from your local computer and

displays the recent documents opened in SolidWorks.

Search

SolidWorks Search is installed with Microsoft Windows Search and indexes the resources once before

searching, begins, either after installation, or when you initiate the first searches.
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The SolidWorks Search box is displayed in the upper right corner of the SolidWorks Graphics area.

Enter the text or key works to search. Click the drop-down arrow to view the last 10 recent searches.

The Search tool in the Task Pane searches the following default locations: All locations, Local Files,

Design Library, SolidWorks Toolbox, and 3D ContentCentral.
View Palette

The View Palette tab located in the Task Pane provides the
ability to insert drawing views of an active document, or

click the Browse button to locate the desired document.

Click and drag the view from the View Palette into an active

drawing sheet to create a drawing view.

Appearances/Scenes

% el | 0

View Paktte

Fat®
Jploos

Tivpanscnoimicns

LLER T

[ Drag views onto drawing sheet ]

— O

(A Top

| &

*Right *Back,

*Frant

H
Heft

2

*Current

*Bottom

3

*sometric

Appearances/Scenes tab provides a simplified way to display models in

a photo-realistic setting using a library of appearances and scenes.

On RealView compatible systems, you can select Appearances and Scenes

to display your model in the Graphics area. Drag and drop a selected

appearance onto the model or FeatureManager. View the results in the

Graphics area.

Note: Appearances/PhotoWorks graphics is only available with supported

graphics cards. For the latest information on graphics cards that support

EILY A

Appearances/PhotowWorks

v Y @ o

= @ Appearances
+ 4% Scenes
+ & Decals
@ 2] Lights

Appearances/PhotoWorks display, visit: www.solidworks.com/pages/services/videocardtesting.html.

Professional Development Service for Teachers
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It may be beneficial, for taking screen grabs and saving in a jpeg format for importing into

presentations, that the background colour be changed.

In order to do so follow the procedure outlined below.

Choose Options from the standard toolbar

Within the System Options tab choose

Colors, Viewport Background.

Choose Edit and select a colour eg. White

Under Background appearance. Select Plain

Choose OK

Professional Development Service for Teachers

|

O-2-d-%-9- 8 EF .

j Rb (& wrap o | ;ODU'O"%

B praft @ Dome ggf"e“tce | Custortiize...
me

B shel ©8 miror e Add-Ins...

System Options - Colors

Gererd
Drswrge
Deplay Stle
NeaHaehfA
Colors
Sketzh
RelahonsSneps
Performance
Assembles
Externa Referances
Deada dt Templates
Fie Locatons
FaatureManages
Spn Box Increment=
View
BackupRecorer
Howe Wrarcl Toobox
Fie Explocer
Search
Colsbor ation
Advanced

Sywtem Optans | Dooument Fropsetes

CQurrent coly schems

IViswnort Backoyound
Top Gradent Color

Bomtom Grackert Cokr
Dynamic Hghight

Haghlight e ——
Selectad Mt 1 L& I

Sekced lem 2

Sakcked iam 3
Salecind Itom 4
Sebecied Jem Messng Referenos
Sakced Facs, Fhackd X
Bachyy ourd appasance
s document scees bachground
®)Pan (viswport Badigy cund cokr abos)
() Gragiect (TopyBatiom Gradient cokors Sows)
“iinage fike:

Rasat Al To Datauits Sam Ag Schama...

10



L TECHNOLOGY
SUBJECTS
SUSPFORT
SERVICT

Introduction to SolidWorks 2009

Consolidated Flyout Tool Buttons

Similar commands are grouped into consolidated flyout buttons on the toolbar |ﬁ|’l%<:h - @ - A Eorj?

and in the CommandManager. For example: Variations of the Rectangle tool | [ Comer Rectangle

| I Center Rectangle

._ £y 3 Point Corner Rectangle

| & | 3 Point Center Rectangle
& | Faralelogram

are grouped together into a single button with a flyout control.

System Feedback
System feedback is provided by a symbol attached to the

cursor arrow indicating what you are selecting or what the R‘u % %@ &
system is expecting you to select. As the cursor floats Face Edge Dimension
Vertex

across the model, feedback comes in the form of symbols

riding next to the cursor arrow.

Mouse Buttons

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

Left — Selects objects such as geometry, menu buttons, and objects in the FeatureManager design tree.
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.

Right — Activates context-sensitive pop-up menus. The contents of the menu differ depending on what

object the cursor is over. These right-mouse button menus give you shortcuts to frequently used

commands.

Getting Help

SolidWorks has a comprehensive help function that is designed to assist (@0 -2 -H-& -

you. The SolidWorks help screen is displayed in its own window with 2 | Soidworks Help

three menu tabs. Click Help, SolidWorks Help from the Menu Bar RekIpioks ThIDYe [
| EDU Curriculum

menu to view the comprehensive SolidWorks help screen. APT Help Topics

|@|Q]U'L»§‘H'G‘é'[
2’ | Solidworks Help
Solidworks Ttorials
EDU Curriculum

Professional Development Service for Teachers 11
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Introduction to SolidWorks 2009

SolidWorks Tutorials

The SolidWorks Tutorials provide step-by-step lessons with sample

. . . . . [ ] New Document
files covering SolidWorks terminology, concepts, functions,

(¥ Open a Document

features, and many Add-Ins. Work or view the 30 minute lesson &) EDU Curriculum

tutorials to learn and strengthen your skills. (G % Tutonly

B3 | & wancars i

Click Help, SolidWorks Tutorials from the Menu Bar menu, or click

the SolidWorks Resources tab from the Task Pane and click Tutorials.

Professional Development Service for Teachers 12
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Block Exercise
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Prerequisite Navigating the interface, file management, opening and saving of file.

Knowledge

Focus of the Lesson  On completion of this exercise you will have used:

Sketch line
Automatic relations
Smart dimension
Extruded Boss/Base
Renaming a Feature
Editing a Sketch

Commands Used Line, Extruded Boss/Base and Edit Sketch.

Getting Started

New Part Click File, New on the standard
toolbar. Select Part from the
New Solidworks Document
dialog box. Select OK.

20 g w—te 1 3 e ARG Larasom

Gl solidWorks
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4. TECHNOLOGY
SUBJECTS

Introduction to SolidWorks 2009 SERVI

Saving the Part - -
Select File, Save as on the standard = S
toolbar. Save the part in your chosen =3

location as Block. A part is identified

by its extension *.sldprt . It is i

recognised as good practice that a % gttt
new folder would be used for each o - ' '

project created. W
Continue to save periodically
throughout the exercise

Command Manager

Where to start?
To activate the command manager
The only feature of the part to be created is the Block. This will be
an extruded feature based on a sketch.

Sketch to generate the feature

Getting started

Choosing a plane @ (o @ AT
Select Top Plane from the manager tree. % I&id % Al »_
When you select the top plane four options i :
will appear over the Top Plane. Select the @ Part

sketch icon] E#| from this list of options. @ [A] Annotation
E P 3= Mated =)
To view the sketch toolbar press S on you dFront T
Keyboard P y X e Sketch)
. Q Right Plane
L Origin

Creating a sketch —
Click the Line &;I command and sketch a %
horizontal line coincident with the origin. e

Coincident Relation
The origin is an endpoint to the line and therefore there is coincident
relation between the endpoint and origin.

N
1

71.58, 180°
N-

Professional Development Service for Teachers 14
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Inferencing
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The “= " symbol appears at the cursor, indicating that a Horizontal relation is
automatically added to the line. Click again to select the endpoint of the line

Draw a line ensuring that a vertical ‘¥ relation is automatically added.

Drag a Horizontal line and using Inferencing '\m SE3i
choose its endpoint directly over the origin. N=1

Inferencing lines are dotted lines that appear
as you sketch. When your pointer approaches
highlighted cues such as midpoints, the
inferencing lines guide you relative to
existing sketch entities.

Finish the shape by drawing a vertical line and select the origin as the end point as
shown.

&7.67, 700

Nei

Turning off tools

Turn off the active tool using:
Press the Esc key on the keyboard

To view the sketch toolbar again press S on the keyboard.

Dimensioning the

sketch

Select Smart Dimension F23 from the sketch toolbar to dimension the
sketch. !

Using% select the line shown. 5
Click a second time to place the text of |
the dimension to the left of the line.
The dimension appears with a Modify
tool displaying the current length of the —
line.

v X 8

Professional Development Service for Teachers 15
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Set the value

Zoom to Fit
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Change the value to 100 and click Save V'
option. The dimension forces the length of the
line to be 100 mm.

Pressing Enter has the same effect as clicking
the Save ,# button

Add additional linear dimensions to the sketch as shown

100

When dimensioning the sketch may become too large in the work area.
To overcome this press F on the keyboard and the sketch will automatically
fit in the work area

Note — The sketch changes from blue to black when it is fully defined.

Exiting the Sketch

To exit the sketch, select the sketch tool on the @
confirmation corner, sketch will be saved. Selecting @
X will discard changes made. [k

Creating the feature

Having exited the sketch, press S on the keyboard
to view the features toolbar. o —=
select Extrude Boss/ base from the toolbar. h_ MM S ~

preview of the proposed extrude.

—

Professional Development Service for Teachers 16
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Extrude Feature Settings

End Condition = Blind
Blind End Condition

Extends the feature from the sketch plane for
a specified distance.

o Depth = 215mm

Click OK button ¥) to create the feature.

Alternatively select the ¢) from the
confirmation corner

Completed feature
This is the first completed feature of the
part. The sketch has been absorbed into
the EXTRUDE 1 feature in the Feature

Mana er.
=g Extrude1

----- B () sketchl

Renaming a feature
Select the feature in the Feature Manager
Tree. Press F2.

@ T
The feature name will be
highlighted with a flashing cursor on
the right hand side. Type the new name to
replace it.

Editing Sketch

~h\\%\\
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®

WExtrude 7|

¥ R &

From #

|Sketch Flane

Direction 1 23
(2| [gind

1

o1 | 215.00mm

On the FeatureManager design tree select the
plus beside the Block feature so that Sketchl

appears. = 1@ Block

Right click on Sketchl and select the Edit Sketch icon.
The original sketch used to create the feature
appears, with the feature shown as an orange preview.

T —

Professional Development Service for Teachers
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Editing Dimensions
Double click on the 100mm dimension. The Modify
Tool appears displaying the current length of the
line.

100,00mm

v X 8 2[5

Change the value to 215 and click Save v
option. The dimension forces the length of the
line to be 215 mm.

Note you may also change any of the dimensions of the
Block by selecting any face of the block and dragging
the blue dot at the end of the chosen dimension.

This activates the ruler, you can set the desired
Dimension by scrolling along this ruler. If you
Scroll the cursor on the ruler it will move in 5mm
Increments, but if you scroll with the cursor to the
Side of the ruler it will move in .1mm.

Exiting the Sketch
To exit the sketch, select the sketch tool on
the confirmation corner.

Save and close
Click Save [g) - to save your work and click File, Close to close the part.

Professional Development Service for Teachers 18
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Cavity Block Exercise

’ ’-/'//
Prerequisite Creating a Part, Saving a Part, Creating a Sketch, Drawing Lines,
Knowledge Automatic Relations — Vertical, Horizontal, Coincident. Smart

Dimensioning, Extruded Boss/Base (Blind End Condition).

Focus of the Lesson On completion of this exercise you will have used:
e Sketch rectangle

Centre line

Equal relations

Sketch mirror

Extruded Boss/Base

Extruded Cut

Commands Used Rectangle, Centreline, Add Relation, Sketch Mirror, Extruded
Boss/Base and Extruded Cut.

Getting Started

New Part Create a new part. Save the part as Cavity Block in your chosen location.

Professional Development Service for Teachers 19
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Getting started
Where to start?

The first feature is the main part of the block and we
will then remove the two cavities.

Choosing a plane
Select Top Plane from the manager tree.

When you select the top plane four options B e T
d o g NEE R
l"?

will appear over the Top Plane. Select the
sketch icon || | from this list of options.

%?artl
To view the sketch toolbar press S on you = Al At
keyboard. 3= Matel 25
@ Front?™

X, I e Sketch |
Q Right Plane
L Origin

Creating a sketch s Oy, P VO = |
Click the drop down arrow beside the .lg—l@ Doa)aodod
RectangleEd |~ command and, now select the 1| Correr Rectangle

Centre Rectangle command. ]| Genter Rectangle N

Create a sketch of the rectangle using the origin

as centre. S
T'op Mane - L

B
]

Dimension Sketch
Select Smart Dimension_|0 = from the

sketch toolbar to dimension the sketch

Smart dimension the sketch to The values shown.

215
-
\

Professional Development Service for Teachers 20
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Zoom to Fit
Press F to resize the view to fill the screen.

Exit the sketch. Eb
"9

Creating the feature
Press S on the keyboard and then choose
Extruded Boss/Base [[gl|~ from the Features Toolbar.

Extrude Feature Settings

End Condition = Blind

o Depth = 215mm

Click OK button " to create the feature.

Renaming a feature
Select the Extrude feature in the Feature Manager
Tree. Press F2.

Type the new name Block to replace it.
Creating the Cavities

Sketching on a Face
Any face of a model may be used to generate a plane to contain a sketch.

Select the top face of the block. Then select the sketch icon |E| from the

List that appears.

T
K)o A L G-

Professional Development Service for Teachers 21
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Change View
From the options on the top,of the graphics area |@_,1 r e
select the View orientation | k. icon and select Normal To “Th@ =
allows us to look in on the surface at a 90 degree angle. @ [@l |
) ) B @ E B
| @ (2

Create a new Sketch
To create a new sketch select the sketch icon from the
List on the chosen surface.

TR

: | <
From the sketch toolbar Select centreline from ll_tlm 28
the line command. \| |Line

Then Press S to view the Sketch toolbar.

Draw a line from the midpoint of the horizontal lines.

~
The midpoint is automatically located ,
when the cursor hovers over the required line. “L
I
i
z
*
Draw a second centreline from the origin to .
the midpoint of one of the vertical lines.
B
| _{ -— -
| =
4

Professional Development Service for Teachers 22
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Rectangle Command
Press S and select the Centre Rectangle
Sketch command and draw 2 rectangles

on the centre line. T

Press ESC on your keyboard

Dimension sketch
Dimension the sketch using the dimensions shown.

i i
!
¥ | Q
»
3 i 1
é
l
~ I_ -
|
;
i
|
R 135 ! 135 I
= e |
Exit Sketch.
Isometric View B @3- 6
Select Isometric from the View Orientation toolbar. @“f| |

H &) {

Extruded Cut
Cuts a solid model by extruding a sketched profile in one or two directions.

Press S on the keyboard and select Extrude Cut from the
Features toolbar.

® - ([@[-]# -t - @

Professional Development Service for Teachers 23
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Extrude Cut Feature Settings M

End Condition = Through All R G&f
hrough Al Frem 2
Through A
End andition | Sketch Plane vl
This type of end condition always cuts through the D -

entire model no matter how far.

2] Crr—

Depth is ignored because the Extruded Cut is y,
Through All I

Click OK «# button to create the feature.

Completed feature

Renaming a feature
Rename it Cavity

Save and close
Click Save [to save your work and click File, Close to close the part.

Professional Development Service for Teachers 24
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Desk Tidy Exercise
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Object Analysis sheet
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Commands used:

@ASolidWorks || Fle Edt Vew Insert Took Window Help
L (5 Swept Boss/Base " i W

’ [
Extruded | Revolved £M Lofted Boss/Base | Extruded Hole Revolve
Boss/Base ™ Boundary Boss/Base Cut Wizard Cut

Feat|\res Urfaces | Evajoate || 1 [ Office Progucts.

T wme |
Extruded Boss /Base
(%] Extrucles a sketch or selectecd
% O sketch contaurs in one or twa
|4 directions to create a solid
) [A feature,

Getting started:

Create Sketch Select the Top plane to sketch on.
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Create the sketch shown on the Top plane.
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Add Relation
Add an Equal Relation to two edges of the rectangle.

Smart Dimension
Apply dimensions to the sketch using only the dimension displayed.
Fully define the sketch.
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Create Extrude
Select Extruded Boss/Base from the Features menu.

(BR T mechcraternn e ss tn
“gGrechons o Tere ased
o4 Pualire.

Add Depth and End

condition
Ensure that the End condition is Blind and the Depth is 200mm.

v x

L ICDCOm [
‘ﬁ | '}l D00mm =

[&] |

DAt outward

Create Sketch

Select the Top surface of the cube to sketch on.
Select Normal To
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Create Sketch
Sketch the diagonals of the face and as shown, change the line properties to

for construction as shown.
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Create Sketch
Sketch the shapes as shown, fully define the sketches
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Create Extrude
Select Extruded Cut from the Features menu. Ensure that the End condition is Blind

and the Depth is 35mm.
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Create Fillet
In the Features menu select Fillet as shown. Select Fillet Expert.
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Add Text
Select the front face of the cube. Sketch a line on the face using the measurements as
shown. In the Sketch menu select Text as shown and change the Text properties as
shown.
T
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Create Extrude Cut of Text
Select Extruded Cut from the Features menu. Ensure that the End condition
is Blind and the Depth is 1.5mm.
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Adding an Appearance to the Desk Tidy

Right click on any face of the model and choose
Appearance Callout @~

A drop-down menu appears with the various aspects of the

model in hierarchical order. Click on the colour swatch EFace<1>@8... [
idv. i Reody X

next to the part name, Desk Tidy. @oeskuy [] Dleody X
@Desktidy []

The RealView/PhotoWorks Tab appears on the right hand side of the screen
and the Colors Appearance manager on the left as shown overleaf.

A preview window appears to preview the resulting render.
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Within the RealView/PhotoWorks tab we can access appearances, scenes, decals and lights folders.

Introduction to SolidWorks 2009

Choose Appearances. The categories are listed on top with the various options within each category

displayed below.

Choose Organic, Miscellaneous, Sponge.

The Sponge effect is applied to the entire part.

L

g
r ute e Eromae . buson
T

Choose OK
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Other Possible Extrude Options
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Steam Roller
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Object Analysis sheet
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Prerequisite Knowledge
Previous knowledge of the following commands is required to complete this lesson. Sketching (Line,

Rectangle, Arc, Add Relations, Dimensioning), Extrude, Assemblies.

Commands Used
This lesson includes Sketching (line, circle, arc, Smart Dimension), Cut Extrude with a
line, Add relations, Sweep Boss/Base, Appearance, Assemblies, and Advanced Mates.

Getting started

Create a New Folder in your chosen location called ‘Steam roller’.

The nine parts that make up the project will be saved here.

Part One - Steam Roller Body

New Part
Open New Part from the SolidWorks Document dialog box.
Select File. Click Save as on the standard toolbar. Save as ‘Steam roller body’
in the ‘Steam roller” folder.
Continue to save periodically throughout the exercise. ]
Create sketch

Create a sketch on the Top Plane
using the dimensions shown.

170

Confirm the sketch.

75

Extrude the sketch to a depth of
63mm. Use a Blind end condition

Rename the feature as ‘Main Body’
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Sketching recess

for Cab

In the sketch menu select Rectangle
command and draw the rectangle shown.
Add the dimensions shown to fully define
the sketch.

Exit the sketch.

Select Extruded Cut to a depth of 20mm.

Rename the feature cut as ‘Cab’

Sketch for Engine

On the top surface draw the rectangle
shown to the following dimensions.

Sketch a centerline on the top surface so
that the rectangle can be mirrored.

Sebact enlies L e @ o
Shebch e o inse madel
BOCE B0 miTer shout

Pt —
Frities oa minoe:

& net -~
i
2
Lol

] Capry
Mrmoe ahoum

:
Click the ok button &) to accept.
Confirm the sketch.

Select Extrude Cut and Through all.

Rename feature as ‘Engine’.
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Creating the Nose
Section
Select sketch from the command manager.

Choose the front face shown
Using Centrepoint Arc 3z~ draw the arc
to the dimension shown

Exit the sketch and select Extrude Cut
and Through all.
Flip the side to cut if necessary.

Rename the feature as ‘Front curve’.

Creating Recess

for Upright
Select sketch from the Command Manager and
select the top face. Select Normal to g |
from the custom tool bar. o

Creating the sketch
Sketch the rectangle shown to the
given dimensions.

Exit the sketch and select Extruded cut and
Through all as the end condition.

Rename the feature as ‘Cut for upright’.

Creating the holes

for dowels
On the surface shown draw a rectangle using
the centerline command.
Add the dimensions shown

2 4
L —
.
.
o= ||
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Add Relations
Draw a circle at each corner.
Use Add relations to make the circles equal.

Add the diameter of 9mm to the circles.
Exit the sketch.

Select extrude cut to a depth of 15mm

Rename feature as ‘Holes for dowel’

Hole for Back

Axle
Using the sketch commands draw a
circle on the front face to the given
dimensions.

Exit the sketch and use Extruded cut through all.
Rename feature as ‘Hole for back axle’.

Hole for Exhaust

Pipe

On the top surface sketch a circle to the

dimensions given. O 40

Select Extruded cut to a distance of 10mm O?j

O "0
: 3

Rename the feature as ‘Hole for exhaust Pipe’. = Q f

Edit material

In the design tree right click on Steam roller body/ Appearance/ Edit material.
Select ‘Pine’ from the ‘Woods’ folder and adjust the scale and angle of the grain.

PR = S J - B2 wonds

S A | $= Balsa

3= Beech

3= cedar

3= Mahogany
3= Maple
e

Teak

QO e e
T Mgy w @ gperwcs §
- & Marorad
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Apply an ‘Unfinished Pine Endgrain” texture to the faces that contain

end grain as shown. Select all of the faces together and right click on EFace<1=@cab[] gng
select Unfinished Pine Endgrain from the Pine folder. Adjust the colour, scale and
angle of the grain

unfinished pine endgrain

Part two - Front Upright

New Part
Save part as ‘Front upright’ in the ‘Steam roller|” folder.
Sketch 25
Sketch a rectangle on the Front Plane.
] =
Add dimensions. Ty | |
Accept the sketch and extrude by 63mm. 1
‘(’ —_—
Rename the feature as ‘Front upright’.
Drilling Hole

On the top surface draw a centerline between
the midpoints of the opposite short edges.

Draw a circle on this centerline and dimensions as indicated.

Accept the sketch.

Select Extruded Cut and Through all.
Rename the feature as ‘Hole for front axle’.
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Edit Material
Apply a Pine material to the part and add an ‘Unfinished Pine Endgrain”
Material to the faces containing end grain.

Part Three — Front Axle

New Part
Save the part as ‘Front Axle’ in the ‘Steam Roller’ folder
Sketch Dé
Sketch the following circle on the Front Plane.
Accept the sketch and extrude by 60mm
Rename the feature as ‘Axle’.
Edit Material
Apply a Pine material to the part and add an ‘Unfinished Pine Endgrain”
Material to the faces containing end grain
Save the part
Part Four — Front Wheel
New Part
Save the part as ‘Front Wheel’ in the ‘Steam Roller’ folder.
Sketch )

Sketch the circle shown on the Front Plane.

Accept the sketch.

Extrude the sketch by 50mm. i
Rename the feature as ‘Wheel’.
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Hole for Axle
Sketch a circle on the face of the wheel. This
circle must be concentric with the outer circle.
Add dimension.

Accept the sketch.

Select Extruded Cut and apply a distance of 20mm.

Edit Appearance
Right click on the part in the design tree
Select Appearance and choose black as
the colour for the wheel.

Save the part

Part Five -Back Wheel

New Part
Save the part as ‘Back Wheel’ in the ‘Steam Roller’ folder.
Sketch the circle shown on the Front Plane.
Accept the sketch and extrude by 20mm.
Rename the feature as ‘Back wheel’..
Hole for Axle

Sketch another circle with diameter 9mm
on the face of the wheel as shown.

Accept the sketch and select Extruded cut
With Through all as the end condition.

Professional Development Service for Teachers
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Edit Appearance
Apply black as the colour for the wheel as before.

Save the part

Part Six — Back Axle

New Part

Save the part as ‘Back axle’ in the ‘Steam Roller’ folder.
Sketch

Sketch a circle on the Front Plane with a

diameter of 9mm.

Accept the sketch.

Extrude the sketch by 120mm.

Rename the feature as ‘Back Axle’.
Edit Material

Apply a Pine material to the part and add an ‘Unfinished Pine Endgrain”
Material to the faces containing end grain
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Part Seven — Cab Support

New Part
Save the part as ‘Cab Support’ in the ‘Steam Roller’ folder. &5

Sketch
Sketch a circle of diameter 9mm on the Top Plane.
Accept sketch.
Extrude the sketch by 95mm.
Rename extrusion as ‘Cab support’.

Edit Material
Apply a Pine material to the part and add an ‘Unfinished Pine Endgrain”
Material to the faces containing end grain

Save the part

Part Eight — Cab Cover

New Part
Save the part as ‘Cab Cover’ in the ‘Steam Roller’ folder.

Sketch

85

Sketch a rectangle on the Top Plane.
Dimensions as shown.

Accept the sketch and extrude by 10mm. 70
Rename the feature as ‘Cab Cover’.
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Select the underside of the cab.
Select Normal to 1. and draw the centerlines
shown. Sketch a circle at each corner.

M~
Add Relati ZT_ ] ]
elations 171 7
. : | |
Use Add relations to make all the circles equal. o i
f

Dimension the diameter of the circles 9mm.
R PO

Accept the sketch. —.An,Z-I - l‘l"’;

Select Extruded cut and apply a depth of 6mm.
Rename the cut feature as ‘holes’.

Chamfer

Distance: [5.00mm

Select chamfer in the features toolbar. Angle:  [45.00deg

Apply a chamfer of 5mm to the top edges.

Edit Material
Apply a Pine material to the part and add an
‘Unfinished Pine Endgrain” Material to the faces
containing end grain

Save the part.
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New Part.

Sketch 1.

Part Nine — Exhaust Pipe

Save the part as ‘Exhaust Pipe’ in the ‘Steam Roller’ folder.

G

To create the Exhaust pipe Sweep boss/base .z Will be used.

Boss/B..

For this two sketches need to bie Urawn
1. The sweep path.
2. The sweep section.

Use the Line command on the Front Plane to
sketch the profile shown.
One end of the line segment is placed at the origin.

Add Relations

Sketch 2.

Use Add Relations to make the end of the arc vertical
with its center point

Add the dimensions.

Confirm the sketch.

Select sketch command again and select the Top Plane

from the design tree.

Select Normal to + to look perpendicular
to the plane.

Draw the circle with its center point at
the origin as shown.

Dimension the diameter 3mm.

Confirm the sketch.

Professional Development Service for Teachers
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Sweep
Choose Sweep Boss/Base from the features toolbar.
Select the circle as the profile and the line as the path.

EEEE :
CSweep 7 4 ’

R

Profile and Path

¢ Bomr |

Path(SketchT] ]

§ B
| Options ¥
|Guide curves ¥

| Start/End Tangency %

— Profile(Sketch?

| [ ] Thin Feature ¥

Confirm the sketch.
Rename the feature as ‘Exhaust pipe’.

Edit Material
Select the material brushed brass from the brass folder as shown

Appearances,/Scenes 4|
PET R P

= L@ Metal ~
@ Steel B
L@ Chrome

g Alurminum

L@ Bronze

brushed brass

Save the part.
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Steam Roller Assembly

The part files for this assembly are saved in the folder titled ‘Steam Roller’.

Open an existing part EiselidWorks i 1& | cie v asei jous - Wudaw

Save

Adding Component P
Select Insert component mser  from the
Assembly toolbar. comee-
Choose Browse from the Insert Component
dialog box.
Click on ‘Front upright’, open and click in the
graphics area to place the part as shown.

Insert Mates

Open the part called ‘Steam roller body’. sy soan. [

)
D'wrn'r o8 bt
I Ooe

Click Make Assembly from Part/Assembly. %m—— I;"m & sz e

M't " A-mmw, rﬂw P /'

gt I
» Begin Assembly 7 |
v X -

Message R
Sebect 3 comporent to

Insert component dialog box CFaCics s oy MK
appears with ‘Steam roller body’ displayed. oot b ok

Or deagn top-down Lerg
3 Layout with Blocks, Parts

Click on @1 the property manager. BEY A e

Cragte Layout

The part origin will snap to the origin of _
the assembly. Bort/ Amcmbly to

Open documents

" Frone whssdl
g STESn roler

Select File, Save as on the standard toolbar.
Save the assembly as ‘Steam Roller’ in the same folder as its parts.

=
Use the Rotate components 52  to rotate the par
to the required orientation. ¢
% '
Select Mate wmate  from the assembly toolbar.

Mate the back edge of the upright with the back of the trench shown.

A Coincident Mate will be selected by default.
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Inserting Further

Components

Insert Mates
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Accept )

Mate the side of the upright with the
side of the trench.

Accept ¢)

Finally mate the top of the main body
with the top edge of the upright.

Accept )

Select OK @ again to exit the property
manager.

The upright is now fully defined i.e. it has no
degree of movement

Choose Insert Component from the assembly toolbar.
Browse, select the ‘Front axle’ and insert into the
graphics area as before.

Mate the surface of the dowel with inside

surface of the hole Mt
V) %)% 2)
A Concentric Mate will be chosen by default. g"l““."'.'..;._"__..ﬁ
Accept this mate. SRR ']
T —
& Symmetric
Additional Mates 3 cam
The axle has to be centered in relation to the P it
upright
In the mate property manager expand T Width3
Advanced Mates and select Width Mate V) X)) 2)
Mote Scectons 4

Select the two end surfaces of the axle
for the Width Selection. Choose the two sides of the upright
for the Tab Selections.
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Should any dimensions change the axle will
always remain centered on the upright.

Accept the mate.

Select OK again to exit the property manager.

Width Reference

The axle is under defined i.e. it is free to rotate
as it would in reality.

N
)

Tab Reference

’.
WML,
A ;jc'

Adding Back Axle
Select Insert Component from the assembly toolbar
Choose the “Back axle” and drop it into position.

Insert Mates
Follow the same process as for the front axle.
Mate the surface of the axle with the
inside surface of the hole.

Accept ¢) .

Select Advanced Mates to centre the axle in
Relation to the body of the steam roller.

Select Width in the Advanced Mates dialog box.

Select the two end surfaces of the axle as the Width Selections
Select the two sides of the body as the Tab Selections

S ’
V) X)) 2) ,,
Mate Selections - )
........... w.dth 0~

@ Face<3>@Back_axle[1]-:
Face<4>@Back_axle[1]-:

Tab

[ IFace<5:>@Pdrﬂ steam 1

8’6 =(@Partl_steam r
Accept q_/g

Select OK again to exit the property manager.

The axle is under defined i.e. it is free
to rotate as it would in reality.

[
a4
WV,

A c:‘f'
: ",-,i.‘
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Adding the Back

Wheels

Insert Mates

Select Insert Component from the assembly toolbar.
Choose the “Back Wheel” and drop it into position.

Select Mate and select the surface of the axle and
the inside of the hole.

A Concentric Mate is selected by default.

Accept )

Mate the outside surface of the wheel with the
end surface of the axle.

Accept )

Select OK again to exit the property manager.

Follow this process again to assemble the
other back wheel.

Inserting the Front

Wheel

Insert Mates

Select Insert Component from the assembly toolbar.
Choose the “Front Wheel” and drop it into position.

Select Mate and mate the surface of the front
axle with the inside surface of the hole.

Accept  ¢)

Mate the end of the axle with the bottom surface
of the hole
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To select the bottom of the hole Hidden lines
visible may need to be selected.

Accept )
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Hole for axle of Front_whee

Select OK again to exit the property manager.

Carry out the same procedure to assemble
the other back wheel.

: & The wheels are under defined i.e. they are

T free to rotate as they would in reality.

Inserting the Cab

Supports
Select Insert Component from the assembly toolbar.
Choose the ‘Cab Support’ and drag it into position.

Insert Mates
Choose Mate, select the surface of the support
and the surface of the hole as shown.

Accept the Concentric Mate.

Mate the hottom of the hole with the end surface
of the support.

Accept the Coincident Mate.

Mate the Front Plane of the assembly with the Front
Plane of the ‘Cab Support’. Apply a Parrallel mate.

@ ‘ Iﬂ |§ =g Steam roller (Default<Displa...
N | i@ | +-{A] Annotations
% ) * @ Design Binder

: > +-2¢] Lights and Cameras
= S
V) X)) 2) |
Mate Selections

Frol

Standard Mates
[ ;<‘\ Coincident

[ Q Top Plane
\<> Right Plane
[Profihlane
+ 1 (f}stegvrgio_ller body<1>

® Front upright 21— .~
{-) Front axle<1> g
% (-) Back axle<1>
% (-) Back wheel<1>
(-) Back wheel<2>
% (-) Front wheel<1>
% (-) Front wheel<2>

@@ Mates

Front Plane
=

[m\\i Parallel

|L | Perpendicular

e 2 e 5 b St 5 s A S e 4
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The component is now fully defined.
Select OK again to exit the property
manager.

Adding the other

Supports

To add in the other Supports hold down the Ctrl key, select and drag
the supports from the Feature Manager Tree. Drop them into the drawina area.

Mate the supports as before l h

Inserting Cab Cover

Insert Mates

Select Insert Component from the assembly toolbar.

Choose the “Cab Cover” and drop it into position. Q
Select Mate and select the side of the cab cover

and the side of the body. Apply a Parallel Mate.

Accept @

Mate the surface of the support shown with the appropriate hole.

Accept )

Mate the end of the support with the
bottom of the hole.

Accept @
The component is now fully defined.

Select OK again to exit the property manager.
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Inserting the
Exhaust Pipe

Insert Mates

Select Insert Component from the assembly toolbar.
Choose the “Exhaust Pipe” and drag it into position.

Mate the surface of the pipe with the surface
of the hole.

A Concentric Mate is chosen by default.

Accept @

Mate the bottom of the hole with the end of the pipe.

A Coincident Mate is chosen by default.

Accept /) 6 R

Preventing the Pipe
From rotating

To fully define the exhaust pipe, a parallel mate must be added between
the Right Plane of the assembly and the Front Plane of the component.

Select Mate. Expand the “Exhaust Pipe” part in the graphics area.
Select the Front Plane as shown.
Choose the Right plane of the assembly

% =T Steawroby (Deloud <lepia

V) X)) 2)

Mate Selections -

Apply a Parallel mate.
Accept )

Select OK again to exit the property manager.
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Other Possible Assembly Options
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AEROPLANE

Prerequisite Knowledge
Previous knowledge of the following commands is required to complete this lesson.
Sketching (Line, Rectangle, Arc, Add Relations, Dimensioning),
Extrude, Assemblies and Creating a drawing from Part/Assembly.

Focus of the Lesson
On completion of this lesson you will have used:

e Cut Extrude with a line.

Edit Appearance.

Variable Fillet.

Created an Assembly.

Mate with planes.

Exploded view of an assembley.
Animation of exploded view

Commands Used
This lesson includes Sketching (line, circle, arc, ellipse Smart Dimension),
Cut Extrude with a line, Add relations, Appearance, Variable Fillet,
Assemblies, Mates, Exploded View, and Animation.
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Getting started
Create a New Folder in your chosen location called ‘Aeroplane’.

The four parts that make up the project will be saved here.

Part One — Aeroplane Body

Open New Part from the SolidWorks Document dialog box.
Select File. Click Save as on the standard toolbar. Save as “aeroplane body” in the “Aeroplane|”
folder.

Continue to save periodically throughout the exercise.

Create sketch
Create a sketch on the Front Plane
using the dimensions shown. =

.
=
4
—

Confirm the sketch. = ' ~ty

Extrude the sketch to a depth of
30mm. Use Mid Plane End Condition.

Rename the extrusion as “Main Body”. 30

¥

Sketching recess ;
for Back Wing ~0
On the front face draw the Rectangle shown. b
Add the dimensions shown to fully define
the sketch.

Exit the sketch.
Select Extrude Cut, Through All.

Sketching the
Sloped Tail Section
On the front face draw the line shown L

to the following dimensions.
)‘{N;;E

Confirm the sketch.
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Select Extrude Cut and Through All
"
Flip the side to cut if necessary.

Rename Extrusion as “Underside”.

Sketching Recess for

Front Wing
Draw the Rectangle to the dimensions shown on the front face.
! ]
Extrude cut, Through all as before.
Sketching Front 40
Screen. =3 =

On the front face sketch the profile to
the dimensions shown.

i

In the feature manager select
Extrude Cut, Through all.

Flip the side to cut if necessary.

Sketching the

Nose Section
Using the Centerline command draw the line as
shown.

Select the Ellipse command and select the
Midpoint of the centerline as the centre of
the ellipse. 4{
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Select the minor and major axis as shown.
< "
l

Use the Trim command to remove the
unwanted portion of the ellipse.

Using Add Relations make the line and end of the
major axis coincident, to fully define the sketch.

7./—L

I
N

-

Exeting Reions'........®
4 {conozenta 1

As before select Extrude Cut and Through all.

Flip the side to cut if necessary.

Rename the extrusion as Nose Section

Shaping front section _
In the feature manager select Chamfer and apply a if;f;w ﬁsﬂggﬂdrgg
6mm chamfer to the edges shown. ' '

Applying Fillets
Select Fillet and select VVariable radius as shown.

IR I

() Constant radius
() variable radius
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Select the edges to fillet as shown.

[Wariable radins: [ Unassigned ] Items To Fillet
[Wariable radius: [Unassigned |

[*ariable radius: [Unassigned I/

[*ariable radius: [ Unassigned |

- — - Tangent
Yariable radius: |1 d
ariable radius: [Unassigned | pro ~tion

ariable radius: [Unassigned |

(@) Full preview

ariable radius: [Unassigned |

[*ariable radius: [ Unassigned |

In the variable windows parameter box select Variable radiusl (V1) and
type a radius of 6mm as shown.

Variable Radius Parameters~

6.00mm

S

-~
-

ZO) : [*ariahle radius: [Unassignad
3 .

Set Unassigned

Set All

¥

e

Yariable radiu:
[*ariable radius: [Unassigned |

(®) Smooth transition |"/ariable radius: [ Unassigne
() straight transition

Select the next chain of edges and give them the following radii.

Variable Radius Parameterse Variable Radius Paramefers«

ariable radius:

m

[
[*/ariable radius: [Bm

Variable radios: [ 10mm |

[*ariable radius: [ 10mm |

{Wiariahla radine TR 1
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Applying the
Stopped chamfers
Step 1 Set up a plane perpendicular to the chamfer

Select plane under Reference Geometry @ B

To draw the plane at the required angle, select the top face
and the edge to be chamfered. Change the angle
to 45 degrees as shown.

E] Through Lines/Paints

Parallel Plane at Point

Step 2 Draw the profile on this plane to the dimensions given.

25 ¥

(_%'-ﬂ

Step 3 Select Extrude Cut as shown

VX&) 2
Freun

4(,‘; 20.001m%n

&

Rename the extrusion as “Stopped Chamfer”
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Mirroring the

Stopped Chamfer
Select Mirror Components
Select the Front Plane from the design tree, as the mirror plane.

Select Stopped chamfer from the design tree as the feature to mirror.
Front

(1

2R IN

Mirror Face/Plane

Edit Material
In the design tree right click on Edit material

shown. Apply a pine texture to the object from
the wood menu.

| Matertats Editor ==
Partl
V) X)? %
V) %) %) #-[A] Annotations

ot = # & Design Binder
Soldviorks Matertas (v WX aterial <not specified>

# Skoors ~
= Wioods

Beach

Cedar

Mapk

Oak

pinc |

Taak

Mabogany -

Apply a grain 2 texture to the faces
that contain end grain.

Save
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Part two - Front Wing

New Part
Save part as “Front wing” in the “Aeroplane|” folder

Sketch
Sketch on the Top Plane the shape shown.
Draw the Centerline and add the following relations.

i

o

30

R P Ly
—

Add the following dimensions.

15

Select Mirror and mirror about the centerlir
Accept the sketch and Extrude by 12mm.

Rename the extrusion as “Front wing”.

21 3.00rmm
45.00deg

Select chamfer and apply a 3mm chamfer
to the four edges shown.

Edit Material
Apply a pine texture to the wing.
Apply a grain 2 texture to the end grain.

Save
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New Part

Sketch

Edit Material

Part three - Horizontal Tail Wing

Save part as “Horizontal tail wing” in the “Aeroplane|” folder.

®
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Sketch a Rectangle on the Front Plane as shown. I
Extrude using Mid Plane a distance of 110mm.

On the top surface draw the rectangle to the
measurements given.

Accept the sketch.
Extrude cut the rectangles through all.

Mirror the feature about the Front Plane as shown.

Fromt
V) %)'2)
Mirror Face/Plane -
|;I |Front |
Featuresto Miror -
& CutBdrudet
Accept.

Apply a 4mm chamfer to the following edges.

Apply a pine texture to the part

Apply a grain 2 texture to the end grain.

Save

Professional Development Service for Teachers

Distance:
Angle:

4.00rmm

45 00deg)

65



%, TECHNOLOGY
SUBJECTS
FUSFORT
SERVICT

Introduction to SolidWorks 2009

Part Four - Vertical Tail Wing

New Part
Save part as “Vertical tail wing” in the “Aeroplane|” folder.
i
Sketch
On the Front Plane sketch the Rectangle to the o
following dimensions. ~0
Extrude by 12mm. ¥
_,-—130r‘—-\_
Apply a Chamfer of 15mm to the top edge.
Sketch another rectangle on the front face.
12
o
—7
ol
N
Extrude cut, Through all. ¥
Apply 4mm chamfers to the following edges.
Edit Material

Apply a pine texture to the part
Apply a grain 2 texture to the end grain.

| 4.00mim

45.00deg

Save the part
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Aeroplane Assembly

The part files for this assembly are saved in the folder titled “Aeroplane”.

Open an existing part
Fe Edt Vew Insert Tools Whndow Hep

2HFPR SR B- |G 8

Open the part called “Aeroplane body”.
peniep b ' o N .= B =

d 8

abes v >
Make Assembly from Part/Assembly

Click Make Assembly from Part/Assembly.

Crestes a e assernbly of The currem

= % L[5t o1 asserrtily

T

3 s

V) X)2)»
Insert component dialog box appears R =

with “Aeroplane body” displayed. Sekect 3 part or assambly to
st anc then pace the

component in the graphics area,
Click on V) in the property manager. R T o

diferent components.

The part origin will snap to the origin of HE 5 o e o
the assembly.

ParyAssembly foTneet .=
Open documents:

Il L > X

Save
Select File, Save as on the standard toolbar.
Save the assembly as “Aeroplane Assembly” in the same folder as its parts.

Adding Component -
Select Insert component ... from the
Assembly toolbar. S
Choose Browse from the Insert Component
dialog box.
Choose “Front Wing” and click in the
graphics area to place it in as shown.

Insert Mates

Select the mate toolbar Mﬁe

Mate the front face of the trench on
the aeroplane body with the bottom
of the trench on the wing.

A Coincident Mate will be selected
by default.

Accept.
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Mate the bottom of the trench on the body

with the underside of the wing.

Accept

Finally mate the side of the body with the
side of the trench on the wing

Accept

Select OK /) again to exit the property manager.

Adding Further

Parts

Insert Mates

Select Insert Component from the assembly toolbar.
Choose the “horizontal tail wing”.

Mate the front of the horizontal tail with the
shoulder shown

Accept this mate.

Mate the underside of the tail wing with
the recess

A Concentric Mate will be chosen ‘
by default. -

Additional Mates

The horizontal tail wing has to be centered on the plane body

One way to do this is as follows.

Expand the design trees of the two parts and mate the Front planes
of each as shown..

L -+ %
+ Mates in Asse... = Annotations
+ Annatations + ?Design Binder
+ Design RBinder = Fine
g F.ineg +(@] Solid Bodies(1)
-] Solid Bodies(1) :
Q Front e
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A coincident mate is selected
by default

Accept the mate.
Select OK again to exit the property manager.

Adding Vertical

Tail Wing

Insert Mates

Select Insert Component from the assembly toolbar
Choose the “Vertical tail wing” and drag it into position.

Mate the bottom of each trench.

Accept.

Mate the side of the vertical tail with the side
of the trench on the horizontal wing

Accept

Mate the side of the trench on the vertical tail
with the side of the horizontal wing

Accept.

Select OK again to exit the property manager.

Follow the process again to insert the other vertical tail wing.
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Exploded View

Click the Exploded View button w?ﬁm on the Assembly toolbar.

View

The Exploded view dialog box appears. - Exniac
V) %)% 2)
Skt componentis) and s
drag a manipubtor handle to
create an axplode step.
Exploding Front wing \
To move the front wing, select it as shown ‘<}
)
Explode Steps -~

Explode View
Explode by one of two methods:

1) Dragging the relevant arrow (in this instance the green one) to the
required distance.

2) By scrolling down the explode property manager and selecting the
part to explode as shown.
Select the direction (x, y or z) by clicking the relevant arrow, and
insert the distance
Select Apply to preview the selection.
Select Done to accept.

Settings -

Wy |Front Wing-1@aeroplane_E

(2] ‘Y@aempbne_Eprded.SLq

< | 60.00mm |

[ s

L_seply | [ pore |

Select ok ¢) to exit the property manager.
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Exploding the Vertical
Tail Wings
Select the Explode View button again.

Select the two vertical tail wings.

The move manipulator arrows appear.

Select the X direction arrow and drag outwards
or insert a distance of 80mm as shown.

@ ‘X@Aeroplane_Ex pbded_uie‘
o |8 =

ooy ] (oo

Accept

Explode the Horizontal
Tail Wing
Select Exploded view as before.
Select the horizontal tail wing.
Drag the green arrow away from the assembly.
Insert the distance of 80mm.

@ ‘Y@Aeropla ne_Eprded_uk‘

& ‘ 80.00mm |§

[rowv ] [ooe |

Click Apply and Done.
Accept
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Saving the desired
Exploded view
Press the space bar to show the Orientation dialog box.

Orienta... _

Select New View as shown.

Name it as “Front Pictorial”

Named View

View name: Ie)

| K
Front pictorial ‘

This view is now added to the list of views.

Animating the

Exploded View
The Animation Controller can be used to animate the explode
or collapse motion. Right click on Aeroplane Assembly as shown
and select Animation collapse.

)
Annotations
€ Design Binder

feroplane Assembly,

B 1nvert selection

Go To...
Lights and Camers
% Front Top Assembly (Aeroplane_Assembly)
: Top ) R
< Right Tree Display
L, origin Colapse

8 0 e

The animation controller display appears.

Animation Controller

Select play or loop.

The Collapse motion will be shown.
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To show the Animation Explode motion,
Select the animation explode in the same way.

LR eroplane Assemm e e
[&] Annatations I mnvert Selection
€ Design Binder

2] Lights and Cam GoTo...
g i;o;t Top Assembly (Aeroplane_Assembly)
‘®\ Right Tree Display 4
L. Crigin Explode

S ecpre -

-y - Frant Winn <

Save
Save “AEROPLANE ASSEMBLY” in the Collapsed View

Creating the Drawing

P ~ To make drawing from Part/Assembly see the notes on “Creating Drawings”
= R6 in-service.

Click on Make Drawing in the 02 ® 2@ Y- R
Standard Icon Toolbar as shown. T—J\:& o %
Assemb... |~ etch - Insert  Mew Part
Make Drawing from Part/Assembly

1| Templates | Tutorial | Teaching Templates

Choosing a Drawing = =
Template DCG A3P DCG A4L
Select the A3L template
A
Select OK DCGAgp i -
RO e R
Model View S
The Model View property manager is displayed ]
20 e
In the property manager make sure the front view G D
is selected. Fute vav:
v Cnmrant Newied Ww
Tick the preview button.
Use parent style
Scale @
Set the scale to 1:1.5.
ZEL s .
: L O e
Ensure that start projected view is ticked O 322 Eﬁ;i:ts;ci
so that further views are projected once (® Use custom scale
the first one is positioned. User Defined v
1:1.5
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Positioning the Views
Position the front view on the sheet.
Drag the courser to the right to project an end view.
Drag down to project a plan.

Project an isometric view by
dragging the courser to the top
corner of the front view shown.

To position this isometric view in f \
the required location hold down the =

ctrl key while dragging.

Change the scale of this view by selecting the box

shown and changing the scale to 1:3 Display Style "
_________ Do

&3 T @ &
Scale -

(") Use parent scale
() Use sheet scale
(®) Use custom scale

User Defined L

1:3

Change its display style to Shaded with Edges.
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Inserting Dimensions
Select Model items from the Annotations toolbar.

Yo A o o
Drawings =~ Sketch ~ |Annotati... - Smart Model
Dimens... Items

Choose the entire model as the source.

Tick select all dimensions.
Select ok to accept.

Delete some of the dimensions that are not needed.

A o &> & A
Annotati...| ™ Smart Model  Autodi... Note
Dimens... Items

Drawing Exploded View

Adding Sheet 2
Right click on Sheet 1 tab (located at bottom
left of graphics area) and select Add Sheet

Sheet Properties ; ! X|
Type of projection

Narne: Sheet2 & Next view bl A
o) Frst angle

Scae: |1 AE _) Third angle Hext gatum A
Sheet Format)/See
(%) Stangdard sheet s2e
Al - Landscape -~
A2 - Landscape

AS - Langscape
A4 - Landscape

C:\Program FlesiSoldWor I Browse...

V] Dspay sheet Tormat

Change the scale to 1:1.
Accept.
Sheet2 now becomes the current sheet

Select the Drawings toolbar and Model views

i A
Drawings |*| Sketch ~ Annotati... = Model
View
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Please select the type of model
item you want to insert from the
Dimensions, Annotations, or
Reference Geometry group
boxes. Then select the drawing
view to insert model items for al
features in the model

"
Source/Destinaton -
Source
| Entire model v

Import items into all view

V] Select al

Sheet (Sheet1)
Edit Sheet Format

X Delete
BT properties...

¥

I\ SheetT
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In the Model view command manager select B
browse and open “Aeroplane Assembly”. Scect o part or by from

The front view is selected by default.

To select the desired view tick “Front Pictorial” as shown.

(@) View orientation
(") Annotation view

Standard views:

Tick the preview box also. D| =g

Scroll down the property manager and change tore "= |
the display to shaded with edges. %

i< >

Change the scale to 1:1

Place the drawing on the sheet.

() Use sheet scale
(@) Use custom scale

11 v

@ .

A G IEImI

P
Lot e
Loomianotne
{ Receet Comemands

@ Sruet Devemien

To show the Exploded view right click
on the box and select properties as shown.

Mote Drsermscan
Arevsaxyn
Deamn) Vers

Tabes

View {Ivawing Views)
Lock View Poskios
Lok Vew Foos
[ .
Tangert Sope
Set Resoived to Lghtweighe
Open pevopisre_smaidy. | s
X Dete

Pt g Oplce

T —
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In the Properties dialog box tick
the “show in exploded state box”.

Select ok.

Save .

%

DFSk & COWMLBEANDK GRAPRIS

li.’ ’ I ™ swplna_sccanbi |

¥

T

14

H

]
t
i
i
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Drawieg View Froperties

View Frogertes - Show Hodes Edges | Hde/Show Comporents
\ew whormates

Name: Drywng Yews Tyvpe: Named View

MM TN
View of AROOR00_ASMION. L
Doxyrrestt: EVeroplne AEROPLNE SEVISED \Aerophne_Assermisy. 1 S
Corfipuraton répmaton
T e models “rruse” or bt sawed configuaton
(8] se e Configuraion

Ustat
B4 Show n expoded stne
Degury State

Dwpley STate-1

B of Myteras (BOM) [ snow Envelop
[ Keep iried 10 BOM =

“huoe - -

[Cox ] (ol | s ]

L

To switch between sheet 1 and sheet 2 just select

sheetl or sheet2 at the bottom of the drawing area.
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Photorealistic Images - Photoview 360

Introduction to SolidWorks 2009

Prerequisite knowledge
A basic knowledge of SolidWorks 2009 is required.

Focus of Lesson
This lesson will focus on using PhotoView 360 to create photorealistic images
from SolidWorks models.

PhotoView 360
PhotoView 360 is a software package, separate to SolidWorks, which generate
digital images (photorealistic images) from SolidWorks files.

PhotoView360 is an easy and quick way to produce high quality photorealistic images.

There are a wider range of appearances in PhotoView 360 than in SolidWorks.

Getting Started
To launch the program; double click on the PhotoView 360 icon located on the desktop.

2

antVie 360

PhotoView 360 allows you to import a SolidWorks part or assembly and apply particular
appearances and scenes to that file.
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The Interface

Toolbars

Open File

When using PhotoView 360 we work from left to right on the main menu.

1. Open file
(Import SolidWorks File)

2. Apply appearances
3. Apply Environment
4. Edit settings

5. Final render, save file

The main menu is shown below

p‘ ft‘-‘j ,ﬁ-.—; ':vte'w-"l‘ie“ffrfi‘= o § ﬂﬂ

There are four options when applying an appearance — you may choose to apply an
appearance to an entire assembly, single part, body of a part or an individual face.
The appearance will be applied based on whichever option is pre-selected.

There is a second toolbar under the main toolbar. Its function is to move and
rotate the model to enable the user to choose particular faces, features or parts as well as
positioning the model to capture the photorealistic image.

= rd 2 A i
x_, Rotate @ zoom B Zoom Window & Fitto View

The roller ball of the mouse can be used to manoeuvre a solid in the Photoview 360
window in the same way as SolidWorks.

The select icon must be highlighted in order to apply appearances to any aspect of the
SolidWorks model.

Open the assembly named Steam Roller located in the folder Steam Roller.
The parts and assembly were created in SolidWorks using the default material
appearances.
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When you open a SolidWorks file in PhotoView 360, any appearances applied in
SolidWorks will be displayed. However, there are enhanced appearances available in
PhotoView 360 and it is recommended that these are applied to achieve better results.

Rotate and Pan
Practice moving and rotating the model using the various tools in the navigation toolbar.

9 Zoom Window ® Fit to View

Highlight the command, move to the graphics area, and manipulate the positioning of the
model.

Applying Appearances
We are going to apply appearances to each individual part of the model
Appearances

A wooden finish is to be applied to the cab of the Steam Roller.
Highlight the part icon in the selection toolbar.

A\ Body m !:_, Assembly W Appearance

Ensure that select is highlighted in the navigation toolbar.

: ' Rotate ® Zoom D zoom Window & Fit to Yiew

Adding Appearance
Click on appearances button ﬂ in the main toolbar.

The Presets window will appear. Click on the triangle
next to the category name to expand or collapse
the selection tree.

Navigate to Organic, wood, oak, polished oak end grain.

Drag and drop polished oak endgrain onto the
cab part in the graphics area.

Note: Because Part was preselected, the
appearance is applied to the entire part not
just the face onto which it was dropped.

Apply polished oak endgrain to the
Steam Roller body and front upright.
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Wheels

Cab Supports Rear Axle

Navigate to plastic, high gloss, black high gloss plastic,
and apply the appearance to the front and back wheels by
dragging and dropping as before — making sure part is
still preselected.

Employing the same procedure apply
Exhaust polished brass to the cab supports
exhaust and rear axle.

Face Appearance

End Grain

All appearances applied thus far have been applied to entire parts. We can also constrain
an appearance to be applied to a particular face of a part. Just as in SolidWorks, a
hierarchy exits when applying appearances within PhotoView 360.

A face appearance will override an appearance which has been applied to an entire
part.

We will apply a different appearance to where the end grain would be visible on the

body, cab and front upright of the steam roller.

Pre-select face on the selection toolbar.

!: o Sssembly. W Appearance

Navigate to Organic, wood, oak, finished oak.
Drag and drop finished oak onto the faces
indicated on the model in the graphics area.
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Environments

Environments can be looked upon as backdrops and can be applied in a similar manner
as the appearances are applied to faces or parts.

Select Environments in the main menu.
The Environments selection box appears.

Drag and drop the chosen environment into
the graphics area.

Alternatively double click on the desired
environment.

Dragging and dropping an alternative
environment will override the previous
selection.

Final Render
When you are happy with the selected appearances and environments, we are now ready
to start saving jpeg images of the steamroller.

Click on Final Render

The render is now complete and a JPEG file can be created from this window.

Save the image as Steamroller 1 in the Steam Roller folder as a JPEG.
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Once rendered, the image will be allocated a number 1 — 9 as indicated above. Selecting that number
will allow you to retrieve the image at a later stage.

Introduction to SolidWorks 2009

Add different environments and manipulate the positioning of the model to capture various images of
the model.

Zoom and Pan to specific areas of the model to take photorealistic images of different components

o

— =
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