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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 jj Fie: View. Toois wHelp & 1 - (¥ -

g k=~

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 | s | - Saves an active document, Print - Prints an active document, Undo - Reverses the last

action, Rebuild | g | - 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.

G selidWorks j Fie View Tools Help

QSolidWorks | Fle \View, Tools  Help @) ) - ¥ - el - = - - 0§ &~

@smmvw{&rks j Fie Edt View Insert Tools Toobox Photoworks Window Help <&

Qi SolidWorks jj Fle Edt Vew Insert Tools Toobox Photoworks Window Help QO-2-EH-%-9-0E-
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Drop-down / Pop-up Context Toolbar
Communicate with SolidWorks either
through the Drop-down menu or the
Pop-up Context toolbar. The Drop-down

Menu from the Menu Bar toolbar or the

'vm' Insert Tools Toolbox PhotoW
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Redraw

Screen Capture

Ctr+R

3

Display
Modify

3

3

Hide Al Types

Menu Bar menu provides access to various commands. When you select,

(Click or Right-click) items in the Graphics area or FeatureManager,

Context toolbars appear and provide access to frequently performed

actions for that context.

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

Keyboard Shortcuts

Some menu items indicate a keyboard shortcut. SolidWorks conforms to

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;

and so on. In addition, you can customize SolidWorks by creating your

own shortcuts.

CommandManager

'%Iﬁ [AEE

% Part2
l =-[A] Annotations

42 Ma
o E TR

..... Y -
N Eﬁ:eature (Top)

Autosize

£ | 3D Sketch On Plane
Section View
PBarent/Child...

[Zf | Properties...

Go To...

¥

Hide/Show Tree Items...

it | View Insert Tools Toolbox
Can't Undo Ctrl+Z
Can't Redo Ctri+Y

Repeat Last Command

X i s

Cut Ctrl+X
Copy Ctri+C
Paste Ctrl+V
Delete Del

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.

e O (N Q-pd- ' ] [©]
Sketch Smat |[@..D-. @ - A Convert 2~ ern e Quick | papid
i Dlme'nSlOI"l ® 7). * Entities Ent'ltles Entities & SNaps | gyetch
Features ] Sketch | Sheet Metal [ Evaluate | DimXpert | Office Productsl @t
B s Revolved Boss/Base W U o
Extruded gg{f;:f:tce Curves InstantBD
Boss/Base /1 |ofted Boss/Base Y
| Features [Skefch [ Evaluate | DimXpert |
RD9 DCG Leaving Certificate Technology 3




TECHNOLOGY

Introduction to SolidWorks 2009 SUBJECTS
SUPPORT
SERVICE
FeatureManager -
_ _ _ _ BT R ¢ |l >
The FeatureManager® design tree is a unique part of the SolidWorks software (7 )
. . . % Clamp?2
that employs patented SolidWorks technology to visually display all of the & (i] Annotations
features in a part, assembly, or drawing. ig "Fﬂatetrﬁ' <not specified >
s Fron
As features are created, they are added to the FeatureManager. As a result, the < Top
-3 Right

FeatureManager represents the chronological sequence of modeling operations. 1, orign

=-{§ Extrudel
=-{@) Cut-Extrude2
it contains. w-[@) Cut-Extrude3
- Fillet3

=-{@) Cut-Extrude4
=-{@) Cut-Extrudes
£
£

The FeatureManager also allows access to editing the features and objects that

The Part FeatureManager consists of four default tabs:

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

- {[@) Cut-Extrude6
- {[@) Cut-Extrude?

Heads-up View Toolbar |

SolidWorks provides the user with numerous view 1 B8FHFIE 0D DD
options from the Standard Views, View, Vi x|
and Heads-up View toolbar. $|laadagsru@ -00000 0 00

The Heads-up View toolbar is a transparent toolbar thatis ~ “4 “4 % & @ @ - - b~ s~ B1-
displayed in the Graphics area when a document is active

The following views are available:

Zoomto 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 i 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

”@@' G~ dm~ |
the drop-down menu. P P>
HPH A
. . . b5 +
Display Style. Select the style for the active @G - - =Nl
view from the drop-down menu. |~g|
Hide/Show Items & - Select items to hide or [_:ﬂ
show in the Graphics area. (7
Apply Scene s -. Applies a scene to an active =

part or assembly document.
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View Setting Select the following setting from the drop-down menu: Eury.

&) || Realview Graphics
@ | shadows In Shaded Mode
& | Perspective

RealView Graphics, Shadows in Shaded Mode, and Perspective.

Rotate view & Rotates a drawing view.

The heads up view toolbar may be customised to suit the user. S imom = -
| & |Zoom to Rt (F)

£, | Zoom to Area

Y | Zoom Infout

&), |Zoom to Selection

% | Previous View  (Ctrl+Shift+2)

Z | Rotate View

To add view options; right click on the toolbar. The options which
are currently displayed on the toolbar will have a tick in the box
next to its description.

L1 O &I &I OO ORI RLETE ]

Tick the box next to the options you wish to add to the toolbar. @ | Roll View
&8 | Turn Camera
« |Pan
Useful options to add may be Normal to 1 and Isometric @ 4. Normal To  (Ctri+8)
@l | Section View
@ |Front (Ctr+1)
(H# |Back (Ctrl+2)
Task Pane
The Task Pane is displayed when a SolidWorks session starts. The Task SolidProfessor | &
] ) . SolidWorks Resources [@
Pane contains the following default tabs: Solid Professor, Design Library |l
SolidWorks Resources, Design Library, File Explorer, View Palette, File Explorer |2
: F:
Appearances/Scenes. View Palette |£
Appearances/Scenes |,i

The basic SolidWorks Resources tab displays the following default selections:

»

Getting Started
. . . . [ New D t
Getting Started, Community, Online Resources, and Tip of the Day. O 2 Do
@ EDU Curriculum
<= Tyiorials

'? at’s Mew

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

( Educator Resources

4’ General Information

Design Library &l Design Library

o) Design Library

F Toolhax
@ 30 ContentCentral
B Soldworks 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 =
= SolidWorks Office Premium Add-ins
. . 138 30 Instant Website O
[] COSMOSMation 2008 O
Browser to activate the SolidWorks Toolbox. O comvostionn 2 0
], Design Checker O
] ebrawings 2008 O
[] eDrawings 2009 O
&5 Featuretork: O
[l Phatow/ark:
StanTo3n O
1T Solidwarks Routing O
Solidworks Toolbox O
=7 Solidwarks Tookox Browser O
1@t Solidwarks Utilities O
1 Tnlanakest m
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File Explorer
File Explorer duplicates Windows Explorer from your local computer and
displays the recent documents opened in SolidWorks.

Search
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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.
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 = View Palette

Fartl

The View Palette tab located in the Task Pane provides the Siptan:

ability to insert drawing views of an active document, or

click the Browse button to locate the desired document.

E) S EINIEY E

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

drawing sheet to create a drawing view.

Appearances/Scenes

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

[ impart Annatations

Auto-gtart projected view

4=
Drag wiews onto drawing sheet
L[z
"~

— O

) Top *Front

I &

HRight *Back,

H
Heft *Bottom

O 0

*Current  *zometric

w8 |0eE

Appearances,/Photoworks 49
Ty =3 =+ 3 |§] 5

@ Appearances
= 4 Scenes
+ & Decals
# [a4] Lights

Appearances/PhotoWorks display, visit: www.solidworks.com/pages/services/videocardtesting.html.
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Changing the background colour to white

t4
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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

-3 -d-%-9- 8 Ef

b Rb (@l Wrap w
B Draft @ Dome
B shel BE Mirror

El options
Reference Custormize. .
Geometry
- Add-Tns...

System Options - Colors

Colors, Viewport Background.
Systermn Options |DDEument Properties
Generdl Current calor scheme:
Dirawings
. . Display Style e
Choose Edit and select a colour eg. White rea HatchyFil e
Colors
Sketch
Relations/snaps Bottom Gradient Color
. Display /Selection Dynharnic Highlight
Under Background appearance. Select Plain Performance Hichich
. Selected Iterm 1 ..
Assembies Selected Item 2
External References Selected Item 3
Default Templates Selected Iem 4
File Locations Selected Iterm Missing Reference
ChOOSE O K FeatureManager Selected Face, Shaded
Spin Box Increments Background appearance:
iew (D) Use dacument scene background
Backup/Recover @F‘Iain (Wiewport Background color above)
Hole Wizard, Toolkbox OGradient (Top/Bottorn Gradient colors above)
File Explorer (rnage file:
Search | |
Collaboration
Advanced [ Reset 4/l To Defaults ] l Save As Scheme... ]
RD9 DCG Leaving Certificate Technology
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Consolidated Flyout Tool Buttons
Similar commands are grouped into consolidated flyout buttons on the toolbar |Eﬁ%$ - @ - A Conv
and in the CommandManager. For example: Variations of the Rectangle tool D1 Cormer Rectangle
| I Center Rectangle
| € 3 Point Corner Rectangle

| © | 3 Point Center Rectangle
&F | Paralelogram

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

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

R %@ s

system is expecting you to select. As the cursor floats Face Edge Dimension  Vertex

cursor arrow indicating what you are selecting or what the %u

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 you. |Hep &0 -5 -l - s -
i is di i : . 2 Solidworks Hel
The SolidWorks help screen is displayed in its own window with three menu SeLERISEg
SolidWorks Tutorials
tabs. Click Help, SolidWorks Help from the Menu Bar menu to view the 1 EDU CUrricLium
comprehensive SolidWorks help screen. APT Help Topics

|Hep | @\ D -2 -ld-& -!

SolidWorks Tutorials

2 | Solidworks Help
The SolidWorks Tutorials provide step-by-step lessons with sample files Solidorks Tutorials {
covering SolidWorks terminology, concepts, functions, features, and . EDUCurricuium

many Add-Ins. Work or view the 30 minute lesson tutorials to learn and |
| 7 New Document

strengthen your skills. Click Help, SolidWorks Tutorials from the Menu ¥ Open a Document
il EDU Curriculum
& Tutor rll,?

B, LAM b Blmas

Bar menu, or click the SolidWorks Resources tab from the Task Pane

and click Tutorials.

RD9 DCG Leaving Certificate Technology 8
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Getting started

The first part that you will build is a Lego Brick. To begin building the part, you
need to open a new SolidWorks part document. The new part document will be
created based on a template. A template forms the foundation of a new
document. The template can include user-defined parameters, annotations,

or geometry. Templates allow you to define your only specific parameters, and

then open new documents with those customised settings already set.

In this way, you define parameters only once and the new documents are created
with the customised settings. This saves a lot of repetitive work each time you % ([F54 @]
use SolidWorks gLego -

Note: The Sensors (only available in SW’s 2009) tool located in the FeatureManager 2l sensors
| A] Annotatons

monitors selected properties in a part or assembly and alerts you when they deviate gg‘rﬁ‘a‘ “insit ggeeiizds
from a pre-specified limit. There are four sensor types: Mass properties, Measurement, %;;it
Interference Detection and Simulation data. L origin
=) Block
() shell1
= [[§ Cylndrical Boss
Starting SolidWorks and Opening a New Part @) Body Filets
€] Boss Fllets
Start the SolidWorks application. + [@ Lego
88 LPatternl
Click the Start menu from the Windows interface. = [@ Internal Boss

Click All Programs, SolidWorks 2008, SolidWorks 2008.
Tip: You can quickly start a SolidWorks session by double-clicking the left mouse button

on the desktop shortcut, if there is a shortcut icon on the system desktop.

Open a new part.

Click New from the Menu Bar toolbar. The New rTempIateS Tutori 4
SolidWorks Document dialog box is displayed. i B

Note: When SolidWorks 2008/09 is installed it B T Preview

automatically references the templates from 2006. Dl Dcap D4L

Click the Part template

Click OK from the New SolidWorks Document e -

dialog box. A new Part document window is — — -

displayed. w) e b

RD9 DCG Leaving Certificate Technology 9
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Set System un itS. Document Properties - Units
. . . System Options | Dorument Properties
Click Options , Document Properties tab Beng e
Dimensions (OMKs (meter, kilogram, second)
MNotes JCGS (centimeter, gram, secon
from the Menu Bar toolbar. The Document o S 7 o
MrOws (OIFS (inch, pound, secon
. . . . virtual sharps O custom
Properties - Drafting Standard dialog box is oo gl | -
) GridfSnap Type Unit ‘Decimals ‘Fracliuns More
d isp | ayed . gg:o'sr ) Basi; Trits
Material Properties Leng =
ANSI is the default Overall drafting standard. it e —
. . I D‘mﬁerﬁmems‘on Mass,/Section Properties
Click Units. Select MMGS, (millimeter, gram, second). h tergp
Chain Dimension Mass
- - - - Geometric Tolerance
Click inside the Length Decimals box. Select .12 camrenres | (S
decimal places from the dropdown menu for Basic unit =
length. Accept the default settings.

Click OK from the Document Properties - Units dialog box. Return to the SolidWorks Graphics area.

Begin Sketching

Solid models are built from features. Initially, features are based on 2D sketches. The sketch is the basis for a
3D model. Create a 2D sketch that you will later make into a 3D solid.

Sketches are flat or planar. In the same way as we need a sheet of paper on which to sketch you need to choose
a plane on which to sketch in SolidWorks. A SolidWorks part contains three default sketch planes. They
represent the Front, Top, and Right planes.

% (T[R4 | & e
T Y
Left click on the Top plane and choose Sketch W Partl

+ [A] Annotations

Sy Fromnes

S on
£ Right

L. Crigin

Choose S on the keyboard. A context sensitive toolbar appears with a variety of sketch tools.

Note: The toolbar appears where the cursor

was last clicked. |[EE|‘? BN - B-0-2-0-n-%-0O -ﬂ\

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

BN - |
. O corner Rectangle
[ | Center Rectangle
< | 3 Point Corner Rectangle
£ | 3 Point Center Rectangle
L7 | Faralelogram

These buttons appear with an arrow next to them eg. Rectangle.

RD9 DCG Leaving Certificate Technology 10
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Click the Centre Rectangle tool [ /Cenier Rectandle  from the shortcut toolbar. The Rectangle

PropertyManager is displayed. The Centre Rectangle tool § is displayed on the mouse icon.

Place the centre of the rectangle on the origin

and drag the rectangle as shown.

Left click in the graphics area to position the L
rectangle. :

Press Esc on the keyboard to exit the command

Tl w=13108, vy = 7292

=
Zoom to fit.
Press the f key on the keyboard to return to the full Graphics area. S~ s
. ,
Note: The horizontal and coincident geometrical relations are S ///
R, e
automatically added. e
1 /,>:‘(\\ 1
e .
-~ S
7 N
7 N
/’/‘ RN
,/, = \\.
Smart Dimension
Choose S to activate the shortcut toolbar and choose Smart Dimension .
Glle[EN -O- - - 32
RN -2 -I0 -7 - -
5
Smart Dimension (¥} -
Creates a dimension for one or A T -
more selected enfities, ™ -
s -~
. . o
T -
iz
Add the dimensions shown across. = : P /;‘%R !
The sketch turns black and is fully defined '/'/' e
s
¥ -~ ~

Exiting the sketch.

Three options exist to exit the sketch. As in SolidWorks 2006 you may exit the sketch by choosing
fe

Exit

from the CommandManager
Sk%tch

Exit Sketch E% from the confirmation corner or choose Exit Sketch

The third option, new to SW 2008, is to double left click on a blank space in the graphics area

RD9 DCG Leaving Certificate Technology 11
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Accessing a sketch to edit it.

If you wish to edit an existing sketch left click on the sketch in the feature manager S Front
i & Top |@§ 18 =
and choose Edit Sketch AR

Renaming features on creation

To enable this feature Choose Tools, Options, FeatureManager — Name feature on creation

[V]5croll selected iterm into view
Name feature on creation
|:| Arrow key navigation
Dynarmic highlight
Extruding the LegO Brick. [V]Use ransparent flyout FeatureManager in parts/assemblies

The extrude tool may be accessed in two ways.
1. Click the Features tab from the CommandManager. The Features toolbar is displayed. Select the Extruded

Boss/Base tool. The Extrude PropertyManager is displayed

s Revolved Boss/Base " W b)) P
Extruded gi?r;ﬂce Curves Inst;tSD
Boss/Base [l |ofted Boss/Base 7 : - | 2] e

Featunes | Skeich | Evaluate | DimXpert |

or 5 - - o - ‘
2. Choose S on the keyboard. The context sensitive toolbar appears with r—

. b,y
s | Revolved Boss/Base

appropriate feature tools available. Choose Extruded Boss/Base [@ Extryded Boss/Base
I\ | Lofted Boss/Base

Set the End Condition and Depth.

Select Blind for End Condition in Direction 1. Enter a Depth of 10mm. %TT;:: VT
You can use the up and down arrow buttons next to the Depth box to change :
the value by 10mms (default in system options) at a time. me— a
o] E—
Click OK from the Extrude PropertyManager. The Extrudel feature is R

created.

Tip: Instant3D provides the ability to click
and drag geometry and dimension
manipulator points to resize or create
features directly from the Graphics

area. Use the on-screen ruler to

measure your modifications.

RD9 DCG Leaving Certificate Technology 12
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Using Instant3D

Double click on the top surface of the model. An arrow [ will appear pointing upwards.
Click and hold the tip of the arrow with the left hand mouse button. Drag the cursor, a ruler will appear. Move

the cursor over the ruler and drag the cursor to change the Depth of the extrude in realtime. Press Esc to exit

Instant3D and record the changes. m -
St et
Note: Ensure Instant 3D is enabled on the Features toolbar. Nistte T Instant3b
Enabled Disabled

Note: Return the Depth of Extrudel to 10mm to continue with the exercise.

Saving Your Work
Save the part document as Lego Brick.sldprt.
You can save your files as often as you wish. However, there are really only two
situations that require you to save your work:
e After you have done something you want to keep.

e Before you try something that you are not sure will work.

Note: A file saved in a later version of SolidWorks cannot be opened in an earlier version i.e. A
SolidWorks model created in SW2008 cannot be opened in SW2006.

Shell feature

To create a wall thickness of Imm we use the shell command. The shell command may be chosen from the

commandmanager by selecting the features tab or by using the S key on the keyboard

Note: When the S key is chosen the pop-up toolbar does not contain the shell command. However, the button

may be added by right clicking on the toolbar and choose customise. “ED@ e ey
- Curf{omize... |

Choose the features category and drag the shell command Categories:

Flyout Toolbars
to the toolbar. 20 To 30

( — Aligr
LEE' 7(% Arnotation I
v ™ Assembly !
@ @‘k @ Blocks é ﬂl%
N C_urves _
g:m;gi&mm elafions Remaoves material fr_om a solid
The shell command will appear on the pop-up toolbar Drawig EER e haled
Explode Sketch :
each time it is activated from then on. T —

Layout Tools

RD9 DCG Leaving Certificate Technology 13
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Insert Lmm as thickness value for the walls @ oo |2
H N ace< 1>
of the Brick. I .
[T shell outward
. [ show preview
Choose the underneath of the Brick as o

Faces to remove.

Choose OK.

a

QaAaYvimN®@R T-or- B
Choose Isometric from the Heads-up View toolbar

Isometric (Ctrl+7) ]
Rot@tes anc_:l 200Ms t_he mgdel o
Creating the cylindrical boss. GBI e orieration
Right-click the top face of the Lego Brick. The top face is the E & e 7
S ) ) ﬁ%[@ﬁ" & 1 &-
Sketch plane and is highlighted in the Graphics area.

Sketchi

Click the Sketch tool from the Context toolbar.

Choose Normal to from the heads up toolbar o $R

&

W OE- Do &

Normal To (Ctrl+8)

Rotates and zooms the model to
the view orientation normal to
the selected plane, planar face, or
feature,

Choose Hidden Lines Visible from the heads up toolbar.

Hidden Lines Yisible

Displays al edges of the model.
Edges that are hidden from the
current wiew are displayed in a
different color or font.

RD9 DCG Leaving Certificate Technology
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Sketch a circle.
Click the Circle tool from the pop-up toolbar. ?ﬁ ' ; ; g ; [% ] [2‘@‘
A . . i
Circle PropertyManager is displayed. @ | Perimeter Crde
Add the sketch as shown.
Add the tangent relations between the circle and the
hidden detail edges as shown. L
b
Smart dimension the circle to fully define the sketch.
&

Choose Shaded with Edges @ and Isometric (@] from the heads up toolbar. Exit the sketch

Using Instant3D to create the Extruded Boss/Base

Click on the sketch in the graphics area, an arrow appears as shown.

Click and drag the arrow, as described earlier, to a
Depth of 1.6mm.

Press Esc to exit Instant3D. Extrude 2 is created

in the FeatureManager. @ Lego Brick

& [A] Annotations

& (g Lights, Cameras and Scene
3= Material <not specified
-2 Front

Z% Top

-y Right

----- 1. origin

- {[§ Extrude

[ shell

i {[§ Extrude2

RD9 DCG Leaving Certificate Technology
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Tesselation

The display of geometry on your system may appear somewhat different from the illustrations. The lines may
appear rougher. This is called tessellation. Tesselation or line display is related to the performance of the
computer. Higher quality graphics or higher system settings will improve model appearance.

Choose Tools, Options, Document Properties. Image Quality...

Inserting a Fillet Feature

The Fillet feature rounds sharp edges and faces. We will use the Fillet feature to round the sharp edges of the
Lego Brick. The Fillet feature requires an edge or face with a specified radius.

In general, it is best to follow these few rules when inserting a fillet:

1. Add larger fillets before smaller ones. When several fillets converge at a vertex, create the larger fillets
first.

2. Add drafts before fillets. If you are creating a molded or cast part with many filleted edges and drafted
surfaces, in most cases you should add the draft features before the fillets.

3. Save cosmetic fillets for last. Try to add cosmetic fillets after most other geometry is in place. If you add

them earlier, it will take longer to rebuild the part.

Choose Fillet from the Pop-up toolbar BE @ - 7 FilletXpert 77
& ]-s - (@ ¥ X9
Fillet s | Marual | Filetxpert |
harnf
@ chamfer f Add W(Change W(Comer 1
Two PropertyManager tabs are available: Items To Fillet A
1. Manual. Use this tab to maintain control at the feature level similar to the -
use of fillet command in SW2006.
2. FilletXpert. Use this tab when you want the SolidWorks software to manage
the structure of the underlying features for a constant radius fillet.
A v|2
Fillet / FilletXpert PropertyManager
The FilletXpert PropertyManager is displayed when you click the FilletXpert tab  [@ptions A
in the Fillet PropertyManager. The FilletXpert manages, organises, and reorders [/)select through faces
. ] . . Tangent propagaton
constant radius fillets. Use the Add tab to create new constant radius fillets. O Ful preview

Use the Change tab to modify existing fillets. Use the Corner tab to create and & ] e

manage fillet corner features where exactly three filleted edges meet at a single (3) Mo preview
vertex.
RD9 DCG Leaving Certificate Technology 16
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Choose the FilletXpert tab. Choose the Add tab.
Choose the edge at the base of the cylinder as shown. A context

sensitive toolbar appears.

Moving the cursor over the buttons will select various other
edges to add the fillet to. Choose the middle one. This will
include the top edge of the cylinder in the selection.

!

Iarual

Ad

:
|
J

Choose a Radius of 0.25mm.

Choose Full preview P [Eoge<z-
Edge<3>

Choose Apply

2 oz w2

Select through faces
Tangent propagation
(@) FLl preview

Choose the edges shown
Choose a Radius of 0.1mm.

Choose Apply

y 2

RD9 DCG Leaving Certificate Technology
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Editing Extrude2 feature using Instant3D SERVICE
When modeling we commonly need to change features as we progress through the modeling stage.

To demonstrate the simplicity with which we can edit features using Instant3D we will edit the height of
Extrude?2.

Double click on the top face of Extrude2.

The arrow used to create the feature appears along

with the Depth dimension of 1.6mm.

You may click and drag the arrow along the ruler, as
Before, to change the feature Depth to 2mm

or

Click on the circle on the extension line of the 1.6mm dimension.

Hold and drag the dimension along the ruler to a depth of 2mm.

Press Esc to exit.

@& e =
ﬂ%ﬁ"@w&ﬁ'

Adding “LEGO” text to the cylindrical face.

e
P

Select the top face of the cylinder and choose Sketch
Choose Normal to from the heads up toolbar.

Choose Centreline from the context sensitive shortcut toolbar
Create the sketch shown ensuring to capture the automatic relations

Choose Text from the Sketch tab in the commandmanager.

0-50 | e |

Choose the centerline as the text guide curve
Enter “LEGO” as the Text.

RD9 DCG Lea'ertificate Technology 18
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Uncheck “Use document font”. Select

Select Elephant as font type with a height of 1mm. Choose OK.
Choose Centre Align to centre the text on the sketch line.

Select . Exit the sketch as described earlier.

Creating the Extruded Cut

Choose Extruded Cut from the shortcut toolbar.  [FT & -

®

TECHNOLOGY
SUBJECTS
SUPPORT
SERVICE

ketch Text ?

« K
lcurves &

4

LEGD

Extruded Cut

Choose the LEGO text sketch. @

Revo@ed Cut
Swept CUt
Lofted Cut

=IO

Choose a Blind End Condition to a Depth of 0.1mm

Choose OK

Note: Extruded Cut appears as
Extrude3 in the featuremanager and is
only differentiated from the extruded
boss/base, Extrude2, by its symbol.

EI@ Exfrude2 - Extruded Boss/Base

El Extrude3 - Extruded Cut

RD9 DCG Leaving Certificate Technology
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Pattern feature

The cylindrical feature along with the extruded text and fillets will now be copied to create a further seven

features on the top of the Lego Brick.

aaa
aaa

Choose Linear Pattern Linear from the feature tab in the commandmanager.

Pattern

Choose Extrude3, Filletl + & Extrude1 Features to Pattern A

(H shei £
and Extude?2 as features Y Eﬁfdﬁ

Il

@

to pattern. @ il
+

Choose Directions, Number of Instances and Spacing as outlined below.

near Pattern Direction 2 A
R
Direction 1 A
(2] [Edge=<1> «& | B.00mm =
o | 8:00mm E M2 ‘ -
ek i3 [ Pattern seed only

Choose OK

Adding the features underneath.

Next we will add the features inside the Lego Brick.

These features allow the Bricks to assemble together and are
therefore related to the cylindrical protrusions on the top of
the Brick.

We will create a sketch on the underside of the top surface.

QAN IMOET-ov- -8

Choose Bottom view from the heads up toolbar. 5OD@
BB

@ &

Rotates and zooms the model to

Bottom (Ctrl+6)
the bottom view orientaton.

RD9 DCG Leaving Certificate Technology 20
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Choose Wireframe from the heads up toolbar. LA I M OE-I-60- 8- E-
The cylinders located underneath are located tangential to those on top g
and hence the Lego Bricks assemble correctly in relation to one another. '
=
/ \ =
TEEO THEO JINENG) ININGEO) _
Wireframe
Displays all edges of the model, J

o)) (MEeo al
ﬁmlémra@v

0910
010

N

-

MEGOD JINIBGIO) LR
Click on the surface and choose sketch. TEEOD TTTEERD
|

L

From the shortcut toolbar choose Perimeter Circle Glo B\ O 0
on

Ly
Perimeter Circle generates a circle based on three points [ -+ -

defining the circumference of the circle.

The circle remains blue and has yet to be defined.

Add a Tangential Relation between the circle and each

of the other three circles.

The circle turns black — fully defined. SN

NTTN LT
RD9 DCG Leaving Certificate Technology
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Repeat the process for the circle on the opposite side.

Circle coincident with the origin Bo BN = -©F |

To construct the third circle coincident with the origin we will [F =2 - @) - 2 - @ e
(3 | Perimeter Circle

use Circle command from the shortcut toolbar.

Create a circle with centre coincident with the origin and
radius tangential to the cylinders on top.

Note: The tangential relation will fully define the sketch.

The wall thickness of the cylindrical features is 0.3mm.
We will use the offset command to create this wall thickness. IJO .

Offset Entities

Adds sketch enfities by
offsetting faces, edges, curves,
or sketch entities a specified
distance.

Choose Offset |5)| from the shortcut toolbar
Choose the offset settings indicated below. Choose the 3 circles. Choose OK

N\
¥ R A m@:}@ H‘E@@ TIEED

Add dimensions “ (o)
Reverse m@@ A
Select chain O /

[ ]ei-directional

[l]x

IMake base
D constructon

Cap ends

Arcs
Lines

Choose Shaded with Edges from the heads
up toolbar and rotate the model to the approximate
position shown. Exit the sketch.

RD9 DCG Leaving Certificate Technology 22
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Creating the features.

Extrude the sketch with an Up to Surface end condition
choosing the selected face as the Face/Plane up to which
to extrude.

Choose OK

Choose Isometric from the heads up toolbar.

Editing the appearance of the Brick.

Edit Material

You can apply a material to a part, and create or edit a material with the Materials Editor PropertyManager.
The material and its properties are used in COSMOSWorks, COSMOSXpress, PhotoWorks, Mass Properties
and Material Properties. The response of the part depends on the material it is made from.

To edit a material right click on the part name on the @ GoTo...
A »{Part {Lego Brick)
top of the featuremanager design tree and choose $ Hidden Tree Items
B B : &l | Add to Library
Appearance, Edit Material... as in SolidWorks 2006. S & open Draving
H Tree Display
E Document Properties. ..
. .. Edit Dimension Access
Choose PIaStICS’ PVC ngld' @  Appearance *| & |RY Appearance
The Lego Brick now assumes all of its properties eg mass % Hoe/Show Tree Ttems.. o2 Eﬁﬁﬁ?ﬁj calouts...
. . T ) ]
based on this material.
The mass etc of the part may be read from the mass properties.
e i 2 Check
Choose the Evaluate tab from the CommandManager. Measiire Section 3 Import D

Properties | Properties Statistics 4 Heal Edges

Select Mass Properties.

These values are calculated based on the material Mass propertes of Lego Brick { Part Configuraton - Default )
assigne d Qutput coordinate System: -- default -

Density = 0.00 grams per cubic milimetear
Mass = 2.43 grams
Wolume = 1918. 10 cubic milimeters

Surface area = 321060 milimekers™~2
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RealView Graphics

With RealView enabled appearance and scenes may be added to create photorealistic views of a model.
RealView Graphics uses the graphics card to give more advanced shading in real time, when the model is
rotated the rendering is retained.

Once a physical material has been applied RealView Graphics may be used to give the model a realistic
appearance i.e. a steel physical material could be applied to a model, to facilitate physical properties, but it

could then be enhanced with the appearance of glossy paint.

To enable RealView choose View, Display, RealView Graphics...

Note: The symbol used for RealView in 2008 is@ whereas the symbol used in 2009 is [2]. Some of the
functionality has changed in 2009 and hence we will be approaching the area with 2009 functionality in mind.
However, for the remainder of this exercise when accessing RealView we will refer to the 2008 symbollEl

Appearance
Appearances are the likeness of how a material would look without adding the physical properties.
A hierarchy exists when adding appearance to a model,

e Faces override all other instances in a model r' i
e Features override bodies but not faces - g
e Bodies override documents defaLlt plastic

By default the model will appear in default plastic

Adding an appearance to the Lego Brick.

Right click on any face of the model and choose
Zoom/Pan/Rotate

Appearance Callout & -
(Note: This icon will appear as @~ in SW 2009) L

Recent Commands

A drop-down menu appears with the various aspects of the model in hierarchical order.
Click on the colour swatch next to the part name, Lego brick. ®Lego erick [ & | T

|BFace<1>@E... [<]
The RealView/PhotoWorks Tab appears on the right hand side of the screen | @EEEWEC‘M %
] ody
and the Colors Appearancemanager on the left as shown overleaf. Lego Brick []

A preview window appears to preview the resulting render.

RD9 DCG Leaving Certificate Technology
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Selected Geometry A
(] Lego Brick SLDPRT
&
@
@

| Remove Appearance
it o

white medium
gloss plastic

,T'T

Appearance fle path:

el
Transparency:
000 = HQargqc =
Color A
/ I
Eil istandard v

v | fsometric

SUBJECTS
SUPPORT
SERVICE
ﬁ.snlidWorks "] Fie Edt View Insert Tools PhotowWorks Window Help ’il @ - 8 Lego Brick * i '~ SolidWorks Search 2 - -0
| Features DIfXper. R T a e RealView /Photoworks =
M B Lego Brick ® & @
2 Appearances 2 |2 i =03 e
¢ X = & = 2% Scenes
(5| ® B Decals
Basic | Advanced | ; @ (54 Lights
(& color/Image E]
L3

[or use the Browse... button in the editor to fmd}

Select a Photoworks appearance

afile

o

defalt plastic

Select entities to modify their appearance

EdtingPart | (2 Q

Within the RealView/PhotoWorks tab we can access appearances, scenes, decals and lights folders.

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

below.

Choose Plastic, Medium Gloss, blue medium gloss plastic.

The blue medium gloss plastic is applied to the entire part.

The colour may be changed by choosing from the colour

swatch in the Appearance PropertyManager.

Choose OK

How do | apply a different colour to a face?
Right click on the face and choose Appearance Callout.

In the dropdown menu choose the face option.

Follow the same procedure as before for applying the colour.

RD9 DCG Leaving Certificate Technology

blue medium gloss plastic

&S S =

& B @ @ 1@

Select Tange
ZoomPan/Rd

@RreE  OHsy

[@Extrudel [
Oeady [
W Lego brick [

Color A
\@ standard 4
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Adding a scene
Document scene backgrounds are used to enhance appearances. Scenes are made up of a background and the

addition of lighting. Within the task pane scenes are placed in three categories; Basic, Studio and Presentation.

Note: Earlier in the exercise we changed the background to plain white. Background appearance:
. (C)Use document scene background
We checked use plain background colour as opposed to the (®)Plain (viewpart Background colar above)

. . . () Gradient (Top/Botom Gradient colors above
document scene background. Whilst this remains checked we cannot gree )
use the available scenes.

Background appearance:

Choose Options, System Options, Colors...

() Use docurent scene backgraund

and select Use document scene background as opposed to plain. (OPlain (Viewport Background calor abave)
Ci' Gradient {Top/Bottorn Gradient colors above)

The default scene “Light Cards” will now be displayed.

To view the various scenes choose @ from the task pane. Choose Scenes. P—
Double click on any of the folder categories to display a preview of the various = e S
Lt Basic Scenes
scenes within that category s Studio Scenes
i B L Presentation Scenes
Drag and drop the chosen scene from the task pane into the graphics area. B Decas

The background updates immediately to reflect the changes. 2 Lights

Investigate the various scenes available within the various categories by

dragging and dropping them into the graphics area.

J- Gir - [ B -
These scenes may also be ¥~ 6 @l}é”

Warm Kitchen
accessed, without preview, Plain Wh
under Apply scene on Courtyard

F
the heads up toolbar EEEY

Office Space

Rooftop
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-

‘-

= Plain White [%

a

Note: A plain white background is available in the basic scenes folder,

Plain White

to facilitate screen grabs, saving as a jpeg etc.

Creating a drawing

SolidWorks allows you to create drawings from parts or assemblies. These drawings are fully associative with
the parts and assemblies they reference. If dimension is changed on the finished drawing, that change
propagates back to the model. Likewise, if the model is changed, the drawing updates automatically.

Drawings communicate three things about the objects they represent:
e Shape — Views communicate the shape of an object.
e Size — Dimensions communicate the size of an object.
e Other information — Notes communicate nongraphic information about manufacturing processes such

as drill, ream, bore, paint, plate, grind, heat treatment, remove burrs, and so forth.

Select New, Make Drawing from Part/Assembly, from the et ecmen 21X
Templates | Tutorial
standard toolbar. ;EDF‘SW'H'@' Ty — @ B =

DCG AGP DCE A4l

i Ifigke Drawing from PartfAssembly 1
158 Make Assembly from Part/Assembly

Preview

Choose the DCG A3L template from the available list. e T =
The Drawing document is opened with the DCG A3L
‘Worksheet ‘Worksheet
. template A4 Template
template displayed. ' ’
oK. } [ Cancel ] [ Help
Note: To change the drawing paper to plain white choose;
Tools, Options, Colors, Drawings Paper Color colors EOLCECNEIES
e .
Relations/Snaps Selected Tem 3
Diisplay /Selection SE:EEES Em:/I co
- - Select M Missing Reterence
Select Edit and choose White. Choose OK. ertormance oo s, v
External References Drawings Background
Default Templates Crawings, visble Model Edges
Fila Locations Drawings, Hidden Model Edges 7
FeaIJJreManager Dirmensions, Imported (Orivingy

Select Use specified color for drawings paper color
Choose OK

The drawing sheet will now be plain white.

RD9 DCG

Spin Box INcrements
View
Backup/Recover
Hale wWizard/Toolbox
File Explorer

Search

Collaboration
Adwanced

Leaving Certificate Technology

Background appearance:
() Use dorurment srene harkground
(OFlain (viewport Background color sbove)
@' Gradient (Top/Bothom Gradient colors above)
(O1rmage file:

l Reset 4ll To Defaults ] l Save As Scheme...

[#]use sperified calor for drawings paper color
[V|use specified color for Shaded With Edges maode

[use specified calors when editing parts in assembliss
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The view palette, located on the task pane may be used o0 o v ][]
- - . (L1} - Options
tO |nsert dranngS VIEWS. ﬁ [(Jimpart Annotations
)
@
5

View Palette
Note: The View Palette tab[52] provides the ability Cick e e o (

tab.

Auto-start projected view

to click and drag drawing views into an active sheet.

[ Drag views onto drawing sheet

The View Palette contains images of standard views,

annotation views, section views. r--  mEE [T

(4) Front (A Top (A3 Right

Lego Brick is chosen as the model from which to create the drawings as it was

*Back, *eft *Bottom

accessed when we selected Make Drawing from Part/Assembly.

A different model may be chosen using | ESEEREES 4 LEJ @ H By, ‘

the browse feature. Options Browse to select a part/assembly| *Current  *Isometric

Importing drawing views.
Note: Ensure Auto-start projected view is ticked. This will allow us to project other views from the parent

view.

L] L L[ : —

Click and drag the front view from the view palette

onto the drawing sheet.

By moving the cursor to the right an end view is

projected from the parent view. Click to add the view.

Project a plan view from the parent front view also.
N I E— ] S— ] S—  — —

Press Esc to stop Auto-start projected view

Drag an isometric view from the view palette.

Choose the front view (parent view) and change

the scale to 3:1. ...

’UUMU’

Note the end view and plan update to reflect the same

scale but the isometric view doesn’t. Why?
Because the end view and plan were projected from the front view they adopt the same scale. The isometric

view was dragged from the view palette independently and hence keeps its original scale.
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Note: When the views are dragged from the view palette they disappear m

from it and are no longer available.
B wan B

A% Right *Back *Bottom

e

FCUrrent

Adding dimensions

94 o aB 5D Balloon v Surface

Choose Model Items from th onstab | smat | ks 7, A g
o0ose Model Items from the annotations ta % mart odef} Spel | Note 5B AutoBalioon ™ Weld Sy

imension
Items | Checker ! g
of the commandmanager TR g 12 4 Dol Hoecd
[ View Laiout | innotatlon [Sketch [ Evaluate | Office Progucts |
1

Choose the settings shown across. Choose OK Source /Destination A
Solrce:;
B — . |Er'|tire model hd
ST | ] N 1 ‘ [v] Import items into al
WiEms
. Dimensions 2
B o &
(7 (#) [

Eliminate duplicates

i Annotations @
[v] Selact al

18

Nl
CECHS

ACATLS

0.50

Drag the dimensions into the desired positions. Use Smart Dimension 2w A 2 Be
Dimr!;r?;on odel| Spel | Note 5B Al
from the Annotation tab to add futher dimensions if required. ) 1rs Checker| A,
. & SmartCimenson
] | Horizomtal Cimension
| T | vertical Dimension
Note The context sensitive toolbar may be accessed within the drawing [5] Baseline Dimension
5\(38 Ordinate Cimension
environment at any stage by pressing S on the keyboard. i1 | Horizontal Ordinate Dimension
1=¢ | vertical Ordinate Dimension
‘|@ v VA v .= - =¥ | Chamfer Dimension
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