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Lesson ? — Toblerone Bar

New Commands used:

Approach:

Create Sketch

Add Relation
Smart Dimension
Extruded Boss/Base

Fillet

Adding the Notches

Sketch on the Front Plane

Add Relation (below)

Smart Dimension

Front Plone

10

Polygon, Add Relations, Smart Dimension, Extrude Boss/Base (Mid
Plane), Fillet, Line, Extrude-Cut, Linear Pattern & Edit Color.

Create the sketch shown on the right plane.

vl v
Select Polygon from the sketch toolbar. & L‘
e Choose 3 as the Number of sides. 4 '
e Select the origin as the centre of the ) Bo /

inscribed circle.

Add a Horizontal Relation to the base. ==
Fully Define the sketch using only the dimension displayed.
Extrude the sketch using a Mid Plane End Condition of depth 155mm.

Apply a Imm Fillet to the top edge as shown.

Front Plane

Using the Line command, create the sketch on the front
plane of the triangle (shown across).

All relations are Automatic Relations.

Add an Equal Relation to the two inclined sides.
Add a Horizontal Relation between the origin and the lower vertex of the
triangle.

Fully Define the sketch using the dimensions displayed.
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Extruded-Cut Extrude the sketch using Extrude-Cut.

S 7 2| |
= Extrude in Direction 1 using a \ 2\ (@)
v) X)) ?
Through All End Condition. o b R
. . . . Sketch Plane vl
= Extrude in Direction 2 using a —
Through All End Condition. e :
% Through Al vl
Front Plane 2 I
[~ Flip side to cut
h |7:|
[ | Eraft cutward
¢ [v Direction 2 a
/\Tk%&: Through Al -
) S —

\ [~ Thin Feature v }
Selected Contours - 1

Fillet Apply a Imm Fillet to the edge of the notch
as shown.
Linear Pattern Select Linear Pattern from the Features toolbar.

» Select the linear edge of the base as
Direction 1.

» Input a Spacing of 15mm.

» Input 10 as the Number of Instances.

Click in the Features to Pattern window.
Expand the Feature Manager Design Tree.

> Select the Notch and the Fillet notch as
the Features to Pattern.

Direction 1
Spacing: | 15.00rmrm

Instances: | 10

Edit Color Choose a suitable colour from the Edit Color palette.

v)X)2)
Direction 1 -
i
 E—
Drecton2 ... v |
Features to Pattern <

# |N0tch
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Lesson 1 — Baking Tray

Commands used: Sketch Rectangle, Sketch Fillet, Circle, Smart dimension, Extrude
Boss/Base, Linear Pattern, Shell, Fillet & Edit Material

Approach to Lesson:

Create sketch top of tray  Create the sketch on the Top Plane using the
Rectangle sketch command.

Use Sketch Fillet to apply a fillet of 40mm to
the corners

*3 - pﬁ .
E T,
Use Smart Dimension to dimension
the sketch o ™, ,
| s . o/
L i i
Extruded Boss/Base Extrude the sketch using Extruded Boss/Base

Select Blind as the end condition and a distance of 6mm.

Rename the feature as ‘Top of tray’.

Create sketch for cup Select the top face of the tray as 3
the plane for this sketch
Sketch with Circle and Smart . o
Dimension A \ | ©
v X)&)2)
Q From - JE
sketch Plane v )
V Direction 1 -
2| |Bind v
"
& [ 20.00mm =
Extruded Boss/Base for . M”ie -t
Cup Extrude the sketch using Blind as the end ) | 15.00deg v
[] Draft outward
[ Direction 2 hd |

Selected Contours v |




Apply Fillet to Cup

Linear Pattern of Cup

patterned’
Apply fillet edge of
Tray top

condition and a distance of 20mm.

Select a draft angle of 15°.

Rename the feature as ‘Cup’

Apply a 2mm fillet to the base
edge of the cup using the Fillet

feature

Rename the feature as “Fillet at

base of cup’.

Use Linear Pattern to create the other cups using the criteria shown below.

BERE
. Linear Pattern
VY

T L encnmnennnsenss s
B
i -
- al
SR QJ

D

["] Pattern seed only

Features to Pattern -
’
FacestoPattem -
Bodies to Pattern M ]
Instances to Skip A ]
Options -

[ vary sketch

[] Geometry pattern

Propagate Visual

$ Baking tin

#[A] Arnotations
]—O Design Binder
(@] Solid Bodies(1]

4= Material <nat specif..

Properties

Rename feature as ‘Cup

Apply a 6mm fillet to the

SR ’

‘aFillet
VY
Filet Type

(®) Constant radius
() variable radius

[ Muttiple radius filet

Tangent
propagation

(@) Ful preview
() Partial preview
() No preview

Setback Parameters

P

p Baking tin



bottom edge of the top of the tray.

Rename the feature as ‘6mm edge fillet’.

¥ Baking tin

_ SN
Shell the tray Apply a wall thickness of ®
1.5mm and remove the top V) X))
face i
Parameters

:
4 mmm

N
Rename the feature as ‘Tray
shelled’.

] Shell outward
"] show preview

Mufti-thickness Settings -

4 [rsomm |

N

Fillet top surface Apply a 2mm fillet to the top STRE 1+ ® sang tn
surface of the tray. a

(@) Constant radius
Variable radius

() Face filet

() Full round filet

Items To Fillet

Rename the feature as “Top A

surface fillet’

BN

[] Multiple radius filet

Tangent propagation
Full preview ~

g Par‘l?al preview N

() No preview ===

Full round fillet Apply a full round fillet to the top edge of the baking tray.



- m +-% Baking tin
/4 Fillet
2RI
Filet Type
() Constant radius
() Variable radius
() Face filet
(@) Full round fillet

»

Ttems To Filet

0 Face<1=
Face<2>
Face<3>
Face<4:>

E e,

ﬂ Face<10> QJ
Face<l11l> ==
Face<12>
Face<13> QJ

Tangent propagation
(@) Full preview

() Partial preview

() No preview

Rename as ‘Full round fillet’.

Edit Material Apply a Chrome Stainless Steel finish using Edit Material
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Lesson 1 — Doll’s Chair

Commands used:

Approach to Lesson:

Create sketch for seat

Smart Dimension

Extruded Boss/Base

Create sketch for side

Sketch Rectangle, Circle, Add Relations, Trim, Smart dimension,
,Extrude Boss/Base, Extruded Cut, Fillet & Edit Material

Create the sketch on the Right Plane using the Rectangle sketch command.

4
| 160

Extrude the sketch using Extruded Boss/Base
Select Mid-Plane the end condition and a distance of 250mm.

Rename the feature as ‘Seat.’

Select the end face of the seat of the as the plane
for this sketch

Sketch rectangle, circles and lines as shown.

(Alternatively you can draw the outline of the
side using the line command).

Add the appropriate relations as indicated

Use the Trim Entities command to remove lines and arcs. Use Smart
Dimension to full define the sketch as shown.



Extruded Boss/Base

Mirror Feature

Create sketch for back

275

38 W3 =3k
V38 fan

Extrude the sketch using Blind as the end condition and a distance of
16mm.

Rename the feature as ‘Right side’.

=

Mirror

Mirror the right hand side of the chair in the Right Plane to create

the left side

@ = % Doll's Chair
% |'t% E * I'il Annotations
@ + @ Design Binder
7)) %) ?) +-(@] Solid Bodies(1)
_) _) :) 3= Material <not specifi...
Mirror Face/Plane - 2l Lights and Cameras
Iﬂ ........... o %% Front Plane
Right Plane 2 Top Plane
@
Features to Mirror .. i L origin
ﬂ? Right side + Seat
:
FacestoMiror |
BodestoMiror . |
CRIEETS o -
[ ] Geometry Pattern
Propagate Visual
Properties

Rename the feature to ‘Right side mirrored’.

Select the back surface of the seat/sides as the plane to create the sketch.
Use the Centreline, Rectangle, Circle and Trim commands to draw the
sketch.



Extruded Boss/Base

Create sketch for Rail

Extruded Boss/Base

Create sketch for ‘Heart’
Shape

Smart Dimension as indicated.

Extrude the sketch using Blind as the end condition and a distance of
16mm.

Rename the feature as ‘Back’.

Select the front surface of the either side as the plane to create the sketch.
Use the Centreline, Rectangle, Circle and Trim commands to draw the
sketch.

Smart Dimension as indicated.

=27
28

50

Extrude the sketch using Blind as the end condition and a distance of
16mm.

Rename the feature as ‘Front Rail’.

Select the front surface of the ‘Back’ as the plane to create the sketch.
Use the Centreline and Line commands to draw the sketch the left hand
side of the sketch.

Mirror



Cut Extrude

Fillet 1

Fillet 2

Edit Colour

Use Mirror
sketch

on the sketch tool to create the right hand side of the

BENAE

& % Doll's Chair

A

edge to mirror about

Options

VX)W

Select entities to mirror and a
sketch line or inear model

Entities to mirror:

1L arcs

Linell

Copy
Mirror about:

| E—

Smart Dimension as indicated

Cut Extrude using Through All as the end condition.

Using Fillet, add a 60mm fillet to the selected edges of the Back and Front

Rail.

Add a 10mm fillet to the front corners of the seat.

Apply a colour to the part from the Color and Optics Property Manager.

®FkE »
L Yoois Cruig
@ AR Go To...
& Desig i ]
@& Sold Part (Doll's Chair)

$= Mate Add to Design Library
2] Light Open Drawing

\& Fron  Tree Display

& Top | .

@ Right Document Properties...

A 1. Crigi Edit Dimension Access

s @en E
= (@ Right E Texture...

Ll=' Right & Zoom to Selection
& Eack Appearance Callouts...
Fron ¥ = Edit Material

i W e 1
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Lesson 1 — Drawing Clip

Commands used:

Approach:
Create Sketch

Automatic Relations

Added Relations

Smart Dimension

Offset Entities

Extruded Boss/Base

Fillet

Edit Material

Discussion Points

Line, 3 Point Arc, Add Relations, Smart dimension, Offset Entities,
Extrude Boss/Base (Mid Plane End Condition), Fillet & Edit Material

Create the sketch shown on the Front Plane.
Use 3 Point Arc to generate the curve
Ensure all Automatic Relations are included.

Add a Vertical Relation between the arc
endpoint and the end of the horizontal line.

Fully Define the sketch using only the given
dimensions

20

20

Using Offset Entities create a 1.25mm

offset to the outside. Close the ends
using the Line command.

]

Extrude the sketch using Extruded Boss/Base
and a Mid-Plane End Condition.

Using Fillet, add a 6.5mm fillet to the
selected edges.

Apply a Chrome Stainless Steel finish using
Edit Material. (Use RealView in Advanced
Graphics)

Inclusion of Automatic Relations.

Added Relations as opposed to dimensioning
Influence of appropriate End Conditions
Explain the emboldened terms

1.25

g

STION GRAPHICS

UHIED CHER EE SFEC FIED A1

DRIEECHE ARE IMram

ZdbH 1 Ok
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Lesson 2 — Sellotape Holder

New Commands used:

Approach:

Create Sketch

Add Relation

Trim Entities

Smart Dimension

Extruded Boss/Base

Fillet

Shell

Sketch on a face

Extruded Boss/Base

Edit Material

Edit Colour

Discussion Points

Circle, Tangent Arc, Trim Entities, Extrude Boss/Base (Up to Surface),
Shell & Edit Color.

L

Create the sketch shown on the front plane
All relations are Automatic Relations
(Note the Origin position)

Add a Horizontal Relation between the centre
of the Circle and the centre of the Tangent Arc.

Remove the unwanted portion of the %
circle using Trim Entities. Y,

Fully Define the sketch using only
the dimensions displayed.

Extrude the sketch using a s
Blind End Condition and a I "
depth of 23mm

Apply a Fillet to the corners shown.

Shell the part to a Imm wall thickness.
Remove the selected faces shown opposite

Create the sketch shown on the new face of the
shelled part. Ensure that the centre of the circle is
coincident with the origin.

Use Offset to generate the inner circle.

Extrude the sketch using an Up To Surface
End Condition. (Use the Imm front face as surface)

Apply a Perspex Acrylic Sheet finish using
Edit Material.

Choose a suitable colour from the Edit Color palette

Positioning of the Origin

Inclusion of Automatic Relations.
Sketching on a Face

Why Up To Surface End Condition?
Explain the emboldened terms

UHIED CHER EE SFEC FIED A1
DRAE RECHE AFE M m

ZdbH 1 Ok

ATION GRAPHICS
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1.0 Introduction

As your first step to mastering the use of solid works we are going to review the user interface or the
SolidWorks window (See Fig 1.0 page 2). To begin, using the left mouse button double click on the
SolidWorks icon on the PC desktop screen to open the program. If there is no icon visible the program
can be started through Start - All Programs — SolidWorks 2006. You can access commands in
SolidWorks using menus, toolbars and the mouse. The SolidWorks interface is dynamic in that
different toolbars and menus appear depending on the active document type.

1.1 Document Windows

The format of the SolidWorks window reflects that of windows itself. The same is true for any
SolidWorks document. Once opened a document appears split into two panels. The right is the graphics
window, where your model or drawing appears. You can create and manipulate the document in the
graphics window. The left panel contains the following SolidWorks document windows:

FeatureManager design tree: Similar to the windows explorer tree it lists the structure of the part,
assembly or drawing.

PropertyManager: Appears in the left panel when you select many of the SolidWorks commands such
as sketches, fillet features and so on. The PropertyManager displays selection icons to enter relevant
command options and boxes/fields to enable the user to enter relevant design and data parameters.

ConfigurationManager: Appears in place of the FeatureManager design tree. Helps create, select and
view multiple configurations (variations of parts and assemblies in a single document).
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1.2 The SolidWorks window
1 8 9 10 11 13 3

T sadWarka -\ tought oy ]
L)

& ] Ughts and Camernn
. _gjmrmm:} -MW'I!I Dravwng
5 (] SobdBodiest 1) B Crire Tusorial
5 Fronk
) Tep
5 mgne
1, Drgn
# o Fevohel il ecision Forum
. %:::xx:] @ subscrotion Service
By Hanal R Portrer Sohtiors
& (@ swsepe B3 Marmsiacturing Metwork
£ Creattemt 2B e
Machine Oesign .
B Macrine Design trverview
B Macking Cesgn Tudorinis
Bl cosuomress
Mold Besign %
¥ Mol Design Cverview
A ok Design Tutorials
et Fae
ﬁlﬂwﬂwh‘ucﬂ
B Coraumar wmlmu-w
ﬁuwnm-hue::
Sokdburks software beented for
A
I g .
Figure 1.0: SolidWorks display commands
relevant to the document type
1 14 18 19\20

The Main elements of the SolidWorks user interface are as follows (see Figure 1.0 for the
corresponding item numbers):

1.

Title bar: Displays the name of the active document and active document window with a blue
(default color) title bar. Inactive document windows are shown with a grey title bar. If you
haven’t saved any changes to a document, you see a * after the document name.

Main Menu: A set of drop down menus (File, Edit, View, and so on) across the top of the user
interface. The menu bar contents are task dependent based on the active document type.
SolidWorks toolbars display these functions whereas the menu bar contains the complete set.

Standard toolbar: Found just beneath the main menu this toolbar is consists of a set of the
most commonly used command buttons.

View toolbar: Features a series of commonly used command buttons that allow you to zoom,
rotate and view the part in different orientations.
Minimize window: Shrinks the document window.

Maximize window: Enlarges the viewing window to full-size.

Close window: Closes solid works. If you have made any changes to you documents,
SolidWorks prompts you to save the document.
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Command Manager: A dynamic toolbar that lists the command buttons for the type of
document you are working on.

FeatureManager design tree tab: Displays the FeatureManager design tree.

PropertyManager: Appears in the left panel when you select many of the SolidWorks
commands such as sketches, fillet features and so on. The PropertyManager displays selection
icons to enter relevant command options and boxes/fields to enable the user to enter relevant
design and data parameters.

ConfigurationManager tab: Appears in place of the FeatureManager design tree. Helps create,
select and view multiple configurations (variations of parts and assemblies in a single
document).

FeatureManager design tree: Similar to the windows explorer tree it lists the structure of the
part, assembly or drawing.

Show display pane: Expands or collapses the display pane.
Graphics area: Displays the part assembly or drawing.

Pointer: Indicates the position of the mouse and lets you select items within the user interface
(not shown on Fig 1.0)

Tool tip: A pop up informational message about a feature or function. It appears when you
hover the pointer over an object. It disappears after a few seconds (not shown on Fig 1.0).

Status bar: Gives more complex explanation of the selected function.
Status bar: Indicates whether it is a drawing, part or assembly that you are editing.

Quick tips help: Indicates with a question mark button whether Quick Tips is on or off. Click
the icon to toggle

Resize window: Enables resizing (by clicking and dragging) the window if it isn’t already
maximized.

SolidWorks resources: Click to open the SolidWorks Resources tab, which contains links to
resources, tutorials, tips of the day and also command buttons to open or create SolidWorks
documents.

Design Library: Click to open the design library. Inside you see the Design Library, Toolbox
and 3D Content Central each which contain many standard design elements you can drag and
drop into your design.

File Explorer: Duplicates Windows Explorer in your computer. Lists recently opened
documents and currently opened documents. You can drag documents from here into the
graphics area.
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1.2.1 The FeatureManager design tree

On the left side of the SolidWorks document window the FeatureManager design tree provides
Windows Explorer-type selection and editing access to all the entities in your active document. The
type of entities the design tree is populated with varies depending on the active document type from
features and sketches for part documents to drawing views for a drawing and parts/subassemblies in an
assembly.

Key advantages offered by the FeatureManager design tree:

Shows the order in which the elements were created with the oldest at the top

Links to the graphics pane
Allows selection/highlighting of an object by clicking/hovering the pointer over the
appropriate element in either the design tree or graphics area.

— Displays graphical feedback that displays feature or component characteristics:
For Example if the component is suppressed, it appears in grey.

— Allows you to see the contents of the folders in the tree:
You can click + or — to maximize or minimize the folder.

— Gives you access to quick functions when you right click:
The functions displayed will depend on the object and document type.

Fig 1.1: The CommandManager
% /o I} L G a A & & «’ B

Features |7 | Dimensio., T  Sketch 7 Emruded  Estruded  Revolved  Revolved Swyept Lofted Fillet Charnfer Rib Shell Crraft
Boss/Base Cut Boss/Base Cut Boss/Base  Boss/Base

1.2.2 The Command Manager

Located just below the standard tool bar in the top left hand corner of the document window, is the
CommandManager, a smart toolbar that displays the menus you need for the task at hand. The
CommandManager is divided into two areas: the control area made up a selection of buttons any of
which selected displays a toolbar in the toolbar area (directly to the right of the control area as shown
above). For example, if you select the Features button, the Feature commands display in the toolbar
area (Extruded base/boss, extruded cut and so on).

The CommandManager makes efficient use of the space onscreen by embedding a number of toolbars
in just one. As a result this minimizes the number of menu picks, mouse movements and overall allows
the user to work faster and more efficiently.

1.3 View and Orientation

A set of predefined views can be selected through the Standard view toolbar, a flyout (similar to a drop
down Menu) tool bar that is embedded in the View toolbar. If you click the Standard View button in
the View toolbar, you get a pull-down menu of several commands that represent standard engineering
views. This enables the user to select views such as Side, Front, Top, Right and Bottom as well as
perspectives: Isometric, Trimetric and Dimetric which vary in viewing.

1.3.1 Orientation

The orientation section of the View toolbar offers several tools to enable the user to manually
manipulate the orientation of a model. These manipulation tools include the following:

g Zoom to Fit: Zooms in or out so the entire model is visible.
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@ Zoom to Area: Zooms in on a portion of the view that you select by dragging a
bounding box. The centre of the box is marked with plus (+) sign.

% Zoom In/Out: Zooms in as you press and hold the left mouse button and drag the
mouse up. Zooms out as you drag the mouse down.

@ Zoom to Selection: Zooms to the size of a selected entity.

@ Rotate View: Rotates the view as you press and hold the left mouse button and drag

the mouse around the screen.
Roll View: Rotates the view about an axis normal to the screen as you press and hold

the left mouse button and drag the mouse around the screen.
ﬂ Pan View: Scrolls the view so the model moves as you drag the mouse.

1.3.2 Display Modes

The third section of the View toolbar offers the following display modes for model and drawing view
in drawing documents. These tools include the following:

Shaded

Shaded with Edges
Hidden Lines Removed
Hidden Lines Visible

Wireframe (Displays all edges of the model)

2 @ Blaal W«

Section View

1|:Iidden Lines "\J/Vireframe
Edges Removed Visible

“_N -
Shaded Shaded with  Hidden Lines

Fig 1.2: Display Modes
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i

v) X))

Drawing section view

Front Flane

¥

asl | A
Section 1 =

& | 0.00000mm
I%, | 0.00deq
I, | 0.00deq

. Edit Calor

Show section cap

E|a (& |a & |n

| _section 2 v

Save

Fig 1.3: Section View and PropertyManager

1.4 Control
1.4.1 Mouse buttons
SolidWorks uses three mouse buttons to access features, select objects and perform tasks:

Left:  Selects menu items, entities in the graphics area, and objects in the
FeatureManager design tree.

To select an entity click on the entity in the graphics window or in the feature manager design tree.
Selected objects become highlighted in both the graphics area and FeatureManager design tree. To
select multiple entities hold down the Ctrl button while continuing to click on the objects to be
selected. To select a group of objects hold down the mouse button and drag a window around the
objects. To deselect all objects click anywhere in the document window outside the part or assembly.

Right: Displays context sensitive options and shortcut menus.
Middle:

Rotate:  Hold down button and move mouse. To rotate about a vertex edge or axis (other than the
origin) click the middle mouse button on the geometry then hold and move the mouse.

Pan: Hold Ctrl button while holding down button and move the mouse

Zoom:; Position cursor over the chosen position in the graphics window and hold shift and mouse
button or if available spin roller button toward you to zoom out and reverse to zoom in.
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1.4.2 Keyboard Shortcuts

Listed below are the predefined keyboard shortcuts options:

ArrowKeys................ Rotate the view

Shift+Arrow Keys........... Rotate the view in 90° increments
Alt+Left or Right Arrow Keys .Rotate about normal to the screen
Ctrl+Arrow Keys . .......... Move the view
Shift+z.................... Zoom In
2o Zoom Out
o Zoom to Fit
Ctri+1..................... Front Orientation
Ctri+2..................... Back Orientation

Ctri+3 . .................... Left Orientation

Ctri+4 . ... Right Orientation

Ctri45 . ... ... Top Orientation

Ctri46 ... ... ot Bottom Orientation

Ctri+7 ..................... Isometric Orientation

Ctri+8 . .......... ... ... .. View Normal To
Spacebar.................. View Orientation dialog
Ctrl............ ... L. Hold and select multiple items with mouse button
Ctri+4c............ ... ..., Copy selected entity/item
Ctri+z..................... Undo

Ctri+y ..................... Redo

Ctri+Tab................... Switch between documents

Alt+tdrag . .................. Select anywhere in a drawing view
Shift+drag ... .............. Maintains distance between drawing views while dragging
Ctrl+R . . ... Redraw

Ctrl4B . ... ... Rebuild

1.5 Customisation

System Options - General X
lSrstlem Options | Document Properties
';:""d Open lask used document(s) at startup: MNewer w
Display Style [ input dmesesion value
Ares HatchjFl [ single command per pick
Coars ] Show dmension names
Sketch [#] Show errors every rebuild
RelationsSnaps [Z] watn befere saving documents with update errars
Display)Selection [#] Maximize document on open
Performance [Z]Use shaded Face highlighting
Peseniies (7] Shews thumbnail graphics in Wirdows Explarer
External References [@]Use system e Tor e
Defaulk Templates A dinens
File Locations: 3
FeatureManager
Spin Box Increments [¥]Enable Confirmation Cornes
Wiew Rotation [#] Austo-shiowe PropertyManager
Backup/Recover [ usomatically edt macro after recording
Hole WizardToolbox Enable Featureiipert
Fila Explorer
Search ‘When rebulld error occurs: Cortinue ~
Collaboration Cushom property weed as component description: Description w
[]Enable performance feedback
(522 v solidworks comipagesiservices/Product Faedback. hitml)
Lok | [ come |[ heo |

Fig 1.4: Located on the tools menu the options dialogue box allows you to customize the SolidWorks
software
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1.5.1 Customizing the SolidWorks window

System options

The options grouped under the heading System Options are saved on your system and affect every
document you open in your SolidWorks session. System settings allow you to control and customize
your work environment. For example, you might like working with a coloured graphics window
background. Since this is a system setting, parts or assemblies opened on your system would have a
coloured graphics window.

Document properties

Certain settings are applied to the individual document. For example, units, drafting standards, and
material properties (density) are all document settings. They are saved with the document and do not
change, regardless of whose system the document is opened on.

Document templates

Document templates are pre-defined documents that were set up with certain specific settings. For
example, you might want two different templates for parts. One with English settings such as ANSI
drafting standards and inch units, and one with metric settings such as millimetres units and I1SO
drafting standards. You can set up as many

different document templates as you need. They can be organized into different folders for easy access
when opening new documents. You can create document templates for parts, assemblies, and drawings.

Object

Many times the properties of an individual object can be changed or edited. For example, you can
change the default display of a dimension to suppress one or both extension lines, and you can change
the colour of a feature

1.5.2 Toolbars

The CommandManager can be customized by right clicking anywhere on the CommandManager and
selecting Customize CommandManager. A menu tool bar appears with check boxes next to them. The
toolbars with check marks next to them are the ones that already appear in the control area for this type
of document. Click to select the check boxes next to the toolbar buttons you want to add to the
CommandManager; deselect the ones you want to remove. Click anywhere outside the menu to finish.

Standard Toolbars can be turned on or off using one of three methods:

e Click Tools customize: this displays the dialogue box shown in Fig 1.5 (can only be accessed
when in a document. Similar to customizing the CommandManager, on the Toolbars page
(default page/tab to open in dialogue box) click the check boxes to select each toolbar you
want to display.

¢ Right click in the SolidWorks window: Pressed icons indicate which tools are currently
visible. Click the toolbars you want to see.

e  Click view toolbars: this displays the same list of toolbars.

To customise a standard toolbar: (with a document open)

e  Open the Customize dialogue box (Click Tools — Customise)

e  Select the Commands Tab as shown in Fig 1.0

e Under categories select the toolbar you want to change: Under buttons you see all the buttons
that appear in the toolbar that you selected.

0 To place a copy of a command button in another toolbar, in the Customize dialogue
box, select click and drag a command button to another toolbar in the SolidWorks
window.

0 Toremove a button from a toolbar, in the solid works window, click and drag the
button to the graphics area

0 Torearrange a command on a toolbar in the SolidWorks window, click and drag the
button from the toolbar to another area of the toolbar (or to another toolbar if you
wish to place it there).

e Click ok to close the Customize dialogue box.

11
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The keyboards tab accessed in the customize dialogue box shown in Fig 1.5a can be used to view the
assigned shortcuts. It can also be used to assign user defined shortcuts.

Toolbars | Commands | Menus | Kevboard | options P( — —
Category: | All Commands v | PHAE List... Copy List P — ; —
il 1 Toolbars | Commands | Menus | keyboard | ptions
[C]0nly show commands with shorkeuts assigned Reset to Defaults
Toolbars Options
Search far: | Remave Sh Enable CommandManager [Large icons
] i v i
Category | — | Shortcut(s) | ] Use large buttons with text Show tooltips

= [ vew- TN O wweo ¥ [¥]use large tooltips

Fila ¥ open.. Ctrl4+0 O|E align

File [j' Close.. ] O %A annatation

File [EBMake Drawing fram Part.. [ 9 Assembly

File %Make Assembly From Part.. .| Blocks

File Create Assembly from Layout Sketch,. | F U Curves

File: _ Save., _CtrHS F (j:_ DimensionsfRelations

File Save fis.. O Drawing

File ﬁsave all.. O ﬂ,’ Explode Sketch

File 2] Reload.. [ gl Fastering Featurs

File Find References.. [] g Features

File | Page Setup.. [ B Farmatting

File [, Print Preview.. ¥l Layer

File 2 Print., Ctrl+P [] == Line Format

File 3D Printing | 185 macro

»
Fila B ol v [ @) Mold Tools
Description |:| @ FhotoWarks
|:| @’ Reference Geometry
F I“null ScanTo3D he
[ [s]4 ] [ ancel ] l Help ]
R . . [e]:4 ] [ Cancel ] [ Help
Fig 1.5a and 1.5b: Customize dialogue box located

accessed using tools menu enables the user to

customize shortcuts and menus

1.6 Exploring the SolidWorks Help Menu

The Help Menu accessed through the main menu contains all the information contained in this manual
and much more. Every function and command that can be utilised through the SolidWorks software is
detailed in the Help menu. The pull down Help menu includes:

SolidWorks Help Topics: Contains SolidWorks Online Users Guide which addresses all the
functions in the SolidWorks software. The guide includes context sensitive topics, which you
access from the property manager, as well as additional topics and graphic examples. You can
search the table of contents of the index. A glossary of SolidWorks terminology is also
available.

Quick Tips: Activates context sensitive pop-up messages that appear while you’re working on
your document. These tips appear on how to use the active command. Most of the messages
have hyperlinks; click the hyperlink to see the associated item in the SolidWorks window.

Moving from AutoCAD: Contains an online Moving from AutoCAD guide. Many users
switch from the 2D AutoCAD program to SolidWorks. This guide shows the difference
between the two programs and helps to make the transition easier.

Online tutorial: Includes practical, step by step examples of more than 20 models you can
build. These tutorials cover part creation, assembly operation, drawings and several of the
SolidWorks add-in programs.

What’s New Manual: Opens a printable PDF manual. The manual explains new features and
changes in the current version of SolidWorks.

12



7 . -
p Solid Solutions
SolidWorks IRELAND

¢ Interactive What’s New: Provides links to topics in the What’s New Manual on new menu
items and new and changed PropertyManagers. The topics describe functionality added since
the previous release of SolidWorks and often include examples with sample files.

o SolidWorks Release Notes: Contains information on new SolidWorks features that weren’t
available when the documentation was completed. For the most up to date information, refer
to this document and to online help, which is update with each SolidWorks Service Pack.

e About SolidWorks: displays the version, service pack and the serial number of your
SolidWorks program.

e Toolbox Help: Takes you to an online help resource for the Toolbox add-in, which addresses
all the functions and features in the Toolbox.

Solid Works also provides case sensitive help as you are working on documents. If you are working in
a PropertyManager or with a command such as dimension that produces one if you require assistance
on the use of this particular function or command it can be accessed through the help icon on the
PropertyManager.

13
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2.0 What is SolidWorks?

SolidWorks mechanical design automation software is a feature-based, parametric solid modelling
design tool which takes advantage of the easy to learn Windows™ graphical user interface. You can
create fully associative 3-D solid models with or without constraints while utilizing automatic or user
defined relations to capture design intent.

2.1 Feature-based

Just as an assembly is made up of a number of individual piece parts, a SolidWorks model is also made
up of individual shapes/forms known as features. The SolidWorks interface allows near intuitive
creation of geometric features such as bosses, cuts, holes, ribs, fillets, chamfers, and draft. As the
features are created they are applied directly to the work piece. Features can be classified as either
sketched or applied.

Sketched Features: One that is based upon a 2-D sketch — only this type can be used as a base feature.

Applied Features: Created directly on the solid model. Fillets and chamfers are examples of this type
of feature.

To illustrate the concept of O
feature-based modelling, consider

the part shown at the right:

This part can be visualized as a ‘

collection of several different
features — some of which add
material, like the cylindrical boss,
and some which remove material,
like the blind hole.

If we were to map the individual
features to their corresponding
listing in the FeatureManager
design tree, it would look like
this:

15
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% Bracket *

® % | » =

% Bracket

El annotations
@ Design Binder
3= Material <not specified>
El Lights and Cameras
B Solid Bodies(1)
@}g Plane1
@} Plarez
&

&

» Plane3
I_. CIrigin
@ Base-Extrude
@ Boss-Extrudel
@ Boss-Extrudez
@\ Holel

| *zometric | = | W
| < >

Fig 2.0: Features mapped from their position in the FeatureManager design tree to their position in the
model seen in the graphics window

2.2 Parametric

The dimensions and relations used to create a feature are captured and stored in the model. This not
only enables you to capture your design intent, it also allows you to quickly and easily make changes to
the model.

Driving Dimensions These are the dimensions used when creating a feature. They
include the dimensions associated with the sketch geometry, as well as those
associated with the feature itself. A simple example of this would be a
feature like a cylindrical boss. The diameter of the boss is controlled by the
diameter of the sketched circle. The height of the boss is controlled by the
depth to which that circle was extruded when the feature was made.

Relations: These include such information as parallelism, tangency, and concentricity.
Historically, this type of information has been communicated on drawings
via feature control symbols. By capturing this in the sketch, SolidWorks
enables the user to fully capture your design intent up front, in the model.

2.3 Solid Modelling

A solid model is the most complete type of geometric model used in CAD systems. It contains all the
wire frame and surface geometry necessary to fully describe the edges and faces of the model. In
addition to the geometric information, it has the information called topology that relates the geometry
together. An example of topology would be which faces (surfaces) meet at which edge (curve). This
intelligence makes operations such a filleting as easy as selecting an edge and specifying a radius.

2.4 Fully Associative

A SolidWorks model is fully associative to the drawings and assemblies that reference it. Changes to
the model are automatically reflected in the associated drawings and assemblies. Likewise, you can
make changes in the context of the drawing or assembly and know that those changes will be reflected
back in the model.
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3.0 Create A Part

©
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3.0 Create Your First Part

Stages in the Process

©

©

©

()

Create a New part document
New parts can be created in inch, millimetre or other units. Parts are used to create and hold
the solid model.

Sketch the profile
Sketches are collections of 2D geometry that are used to create solid features. These include
lines, circles and rectangles.

Applying Sketch relations and dimensions
Geometric relationships such as horizontal and vertical are applied to the sketch geometry.
Dimension size the geometry while the relations restrict the movement of the entities.

Extruding the sketch
Extruding uses the 2D sketch to create a 3D solid feature.

3.1 Procedure

The process in this lesson includes sketching and extrusions. To begin with, a new part file is created.

©

®

Tip: Name all your features and sketches. This is an efficient way to design particularly and
vital in terms of communicating the information to others. Rename items by slowly clicking
two times on a name in the FeatureManager design tree to select it and then entering a new
name.

Important: Save your work: save and save regularly. An assembly should be saved in the
same directory as all its component files.
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3.1.1 Create a New part document

1. New part

§W SolidWorks ]
File “iew Tools Help @vSn\iderksSearch )
DEEE® (3|9 -¢- hw Ha N EH 59

Click on File New
or
The File new Icon

Ready NS

Mew SolidWorks Document

Templates |Gri|:||:uer Ternplates | Sheet Templates | Tutorial | Training Templates |

s B 9 B

Part part1 Assembly 4 _view_C
Prewigw
e
=F = = =
ETDrawings Draws Drawing Main PAK
Template B

Main Ak
Templatel

Al

L [0]8 J [ Cancel J [_ Help J

Opening a New SolidWorks document
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2. Filing a part.

Using the Save option from the File menu or selecting the Save button on the Standard toolbar; file the
part under the name Candle Holder. The extension, *.sldprt, is added automatically. Click Save.

5 BT
Save i | 3 Care Sy o [ il o

1 Buallt Pyl

bk Arrer
Diecuments

<

Dk

Save As

ﬁ Fleromn  [Plad Gave |-

iy [ ot amenits

Seve 85 0 [Part 17l ohent) =|
B Deseription: |

e |
Favoibas --I

™ Save as gy
(;__H_'-_ [ Save eDrawing dets

Pl B ok
Flaces

3. Select the Plane we want to Sketch on. In this case it will be the top Plane

It is important to choose the correct plane to sketch on this is done by selecting the best profile to
sketch of the part. The best profile to sketch is the profile when selected extruded generated the

majority or most complexities of the part.

The direction we look at to part to get the get the best profile whether it be the plan, elevation or
end view will determine sketching on the Top, Front or Right Plane.

By giving careful thought to which plane is used to sketch the profile, the proper views are easily
generated on the detail drawing.

§¥ SolidWorks - [Part2] : 5
Wy Fle Edit Yiew Insert Tools PhotoWorks Toobox Window Help L - Solidworks Search o] &%
M = N = . = @ 1 . - == TE e
DpaER & [lw 8 -3 O-E82 ||$SQQQAo+NE-000FII B @\u:]ae?]
H @ [ & | N\ : y b e
Festurer 7| Skewch |7 Skewh Ao Srmart Line Rectangle  Polygon Circle Elipse  Parsbola Centerpoint Tangent 3 PointArc  Skech  Centedine  Paint
I} LI Dimension | A A Fillet
: : —

[ 7@ ®
Partz
@ [A] Arnotations

€ Design Binder
3= Material <not specified

{3 Lights and Cameras
: Sketch Tool Bar

%y Front

Ly Top
- % Right - -
-1, orgin w

B O &

[T

Ready Editing Part 7
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4. What is Design Intent:

Design Intent is our plan as to how our model should behave when
changes are made.

How Do we Imbed Design intent?
We can imbed design intent following the steps below:

= Choose the Best Profile
= Choose the Plane
= Sketch
— Rough Sketch
— Automatic (sketch) Relations
— Added Relations
— Dimensions
— Equations
— Link Values
= Extrusion
—  Type of extrusion used
= End Condition
- Blind
—  Mid Plane

5. Create our sketch by selecting the Top Plane and then the Sketch Icon

@ % || & | I O o SERE * 7
Features 7 Sketch | 7| |Exit Skegh | rart Line Rectangle  Paolwgon Circle Ellipse Parabola  Centerpoint  Tangent 3 Point Arc Sketch Centeding Paint
Dimension e e Fillet
Sketch
Horizontal \“0-27 Vertical
-
= Rule of Thumb When Sketching N
_ ROugh Sketch Coincident .N" Midpoint g
v
- Add Relations s
Perpendicular : Tangent \ )
RS é‘,,,
- Add Dimensions \ e ¥

Relations such as parallel, horizontal, vertical and tangent and so on, can be automatically
added to the sketch while sketching.

= Link Values / Equations

21



L . .
i, * Solid Solutions
SolidWorks IRELAND

6. We know we are actively in a sketch by the following screen.

£ SolidWorks - [Sketch of Part2 *] HWEE
% File Edit View Insert Tools PhotoWorks Toolbox Window Help EE - Solidworks Search = || %
IDPEER S Y- [5/w 8 m-pO-E92 |vaqqdeoe+n @- 90093 WO| =&
i N . o N o e o @ J o2 H a0 * &
Featurss 7| Sketch |7 | |Exit Sketch | S Smart Line Rectangle  Polygon Circle: Elipse  Parabola  Centerpoint Tangent 3 Point Arc  Sketch  Centerine  Point
Dirmension o Fillet
= —
=
] {K‘ Annotations ﬂ |
[ € Design Binder E
§= Material <not specified: @
e &I Lights and Cameras p
Y :
& To Front = 24
¥ Right
;_, Qrigin w
E (-} Sketchl «
Now Active in
Sketch
X
I—.x &
[T
Ready -14.8mm 92.77mm  Omm Under Defined  Editing Sketchi E{

7. Select the Line Command on the sketch toolbar and draw a rectangle on the screen.

The positioning of the sketch in relation to the origin is important. ( your sketch
must be attached to the origin in some form in order to fully define the sketch)

Tip: By positioning the origin in the centre of the square - using a construction line the origin
is positioned in the centre. This enables you to place the circle in the centre of the cube very
easily later on.

Also your Front and Right Plane split cube about the centre.

*Top [-]
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8. Dimension the Sketch 200mm X 100mm using the dimension icon

= om T I 2 ' »
& [ % | o 2D e N i«
Features T | Sketch |7 || |Exit Sketch | Smart Line Rectangle  Polygon Circle Ellipse Parabola  Centerpoint  Tangent 3 Point Arc  Sketch Centerline Paint

I | Dimension Arc Arc Fillet

9. Conditions of a Sketch.

Under Defined

There is inadequate definition of the sketch, but the sketch can still be used to create features. This is
good because many times in the early stages of the design process, there isn’t sufficient information to
fully define the sketch. When more information becomes available, the remaining definition can be
added at a later time. Under defined sketch geometry is blue (by default).

Fully Defined

The sketch has complete information. Fully defined geometry is Black (by default). As a general rule,
when a model is completed, the sketches within it should be fully defined.

Over Defined

The sketch has duplicate dimensions or conflicting relations and it should not be used until repaired.
Unnecessary dimensions and relations should be deleted. Over defined geometry is red (by default).

9. Select the Features Icon on the Command Manager.

i} s } wf
Features |7 | Sketch 7 Extruded Revolved = ¥ Reference T Curwes 7
| BosziBase Boss/Base L 2, i Geametry
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10. Select the extrude command and extrude the 2d Profile 100mm

\AEQ =N

L -
Sketch Plane w

&
Direction 1 -

A Up Ta Vertex
Up To Surface
CFfset From Surface

\‘E: Up To Body

Mid Plane
=y
"
L] Dirsction2 ... Ml
Ml WNESEED i M
Felotal Comisus s Ml

Design Intent at extrusion stage.

= Examples of design intent in respect of features
— Base Extrude
— Revolve
— Cut Extrudes
— Shell
— Fillets
- Chamfer

= Examples of design intent in respect to End Conditions of features
- Blind
— Through all
— Mid-plane
— Up to Next
— Up to Surface
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5v/SolidWorks - [Sketch1 of Candle Holder . SLDPRT *]

W Fle Edt View Inset Tools Window Help
|DPHE® BR|9 ¢ | hnes EE = 5 EP s aaqac+nm GO (@00 =

]
Festures T Ghefch 7

e a v H * i
Sketch Smart  Aubadim,, Lirie Rectangle  Gircle Polyoor Parsbols  Elipse  Centerps.,  Tangent  SPointdrc  Skebeh  Centerline  Point Flane
Arc e

Add.

Dimension Relation

- & % candle Holder

I Extrudel
vX® Y

e

Direction 1 -

@ B

S E—
[—
[ Toraft cutwrard
[] birection 2 - ]
Selected Contours o

v

A P

“someric |
<l >|

Select a handle to modify parameters -183.96mm  107.68mm  Omm Fuly Defined | Editing Sketchi 7|

11. Select Top Face of the Cube and create a sketch by selecting the Sketchicon

Skekch

12. Select a circle command start the center of the circle at the origin.

A

[t T+]

13. Give the circle a dimension of 50mm.
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14. Select the Cut Extrude command form the Feature Tool Bar.

s L
Features |™

] & 4 2] & 3

% _‘ & (5] b i) e 111}

Skebch Extruded  Extruded Ravr.:\ved Revolved Swept Lofted Fillet Chamfer Shell Draft Hole Linear Circular Move[Size Mirror Simple Hole | Reference ™
Boss/Base Cut, BossiBase Cut Boss/Base  BossiBase wizard Pattern Pattern Features Geometry
Cut
xtrude

15. Cut Extrude Blind into the cube 20mm.

$viSolidWorks - [Sketch2 of Candle Holder.SLDPRT *]

@ rle Edt View Insert Tools Window Help

IDpEERAR(9- - | A wel | HE - X EP s aaqacsnm 80009 [@ne =
@ 7 P © ¢ | \N O © ©®© U @& =2 3D a 7 i * 5 2
Featires = Sketch: = | Sketch Smart Aubodin., Lirie Rectangle  Gircle Polygon Parabols  Elipse  Centerpi.,  Tangent 3Pointfrc  Sketch  Certerline  Point Add
Dimension Arc A Fillet Relation

. B - Candle Holder 1% =
IEiCut-Extrude1 ’ X E

DO |2

From - «
Sketch Plane ~
Direction 1 -

S —

[CJFiip side to cut

] I

Diaft outward

[ Direction 2 s

v

1 @
I

dsometric |~

Select a handis to modify parameters 754mm  -40.09mm  Omm Fuly Defined | | Edting Sketchz || %)
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n& ] = |
Sketch |7

o

Avtodime,,  Sman
Ceimension

: »
SO LG ORI L R ) ey ; *
Line Rectangle  Pohrgon Circle Ellipse Parabola  Centerpoint  Tangent 3 Point Arc Sketch Centerline Paint
At At Fillet

Features Exit Sketch

17. Create a Sketch on the Front Face of the Cube.

18. Using the Centre Line command sketch a centre line across the diagonal

19. Using the Polygon Command, sketch a polygon starting on the midpoint of the centre line.

20. Select the top line of the polygon and add the relationship of horizontal in the Property Manager

21. Dimension the top line of the polygon 30mm.

§W SolidWorks - [Sketch4 of Candle Holder.SLDPRT *]
W File Edt Yiew Insert Tools Window Help EEES

DeHES BR (Y @ KrEs B -3 s anqact+n@- do0dd (@m0
T[
*| Sketeh |T

fa e £ & 2 ) i B |
Features Exit Sketch | Smart  Autodin,.,
Dimension

& + i % o
Line  Rectangle  Circle Polygon  Parabola  Elipse  Cenkerp.., Tangent  3PointArc  Sketch  Centerline  Point Plane:
Arc et

i »
Add
Relation

Line Properties i @]
V) 2) B
| ®

Horizontald
Patterned]

0 Fuly Defined

Add Relations -

Horizarkal
Vertical
Fixt

[IFor construction

[limfrite length

Parameters

Y

i @
z
Hlzometric :

Candle Holder Length: 30mm  Fully Defined  Edting Sketchd 7]
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22. Cut Extrude the Sketch 20mm

Features \;

o

Sketch =

&
Extruded Extruded Revolved Revolved Swwept Lofted Fillet.
Boss/Base Cut_ Boss/Base Cut Boss/Base  Boss/Base

SolidWorks - [Sketch4 of Candle Holder . SLDPRT *]

Chamfer Shell Draft

Solid Solutions
IRELAND

) ] L 4 o 5t
Hole: Lnear  Crolar  MovejSize  Mimor  SimpleHole | Reference
tizard Pattern  Pattern  Features Geometry

Wrie Edi Miew Insert Tooks Window Help

|ppEER SR D Q- [ swEl HE @ W EP
Ea B 2 U g ':u 2
Features ™ Gpetch ™| shetch Smart Aubadim,, Line  Rectarigle  circle Folygon  Parabola  Elipse  centerpi.: Add
Dimension Relation

[ 5 ® candle Holder

IECut-Extrude2

IR ILINT

From -

P —

[CFiip side to cut

|

Diaft outward

[ Direction 2 1

Selected Contours e

“sometric |~

|

v
X

-0

Select a handle to modify parameters

23. Add a chamfer to the Polygon.

-64.1mm  155.12mm  Omm Fully Defined  Editing Sketche 2|

e & o 7 [C] 8
Features |”| Sketch | Extruded Extruded  Revolved Revolved  Swept Lafted Fillet Chamfer Shell Draft.
Boss/Base Cut  BossfBase  Cut  BossfBase BossfBase

24. Select the Chamfer icon from the Features Tool Bar

e ) &

& & 42 ) [ ot

Hole: lnear  Circular  MovefSize  Minor  SimpleHole | Reference ~
wizzrd Pattern  Pattern  Features Geometry

28



S Solid Solutions
SolidWorks IRELAND

$./ SolidWorks - [Candle Holder SLDPRT *]
Wrie Edi Miew Insert Tooks Window Help

|DPEHFR3R|9-¢- | hnel HEH = B EI) s aaqaac+um 80990 (@] =

B 3 o0n & & *
Fillet  chamfer  Shel Drafc fHale: Unesr  cicular: MovefSize  Miror  Simple Hole
Wizard Patfern  Pattern  Features

=] ] & ) 3 £
Extruded  Extruded Revolved Rewolved  Swept Lofted
Boss/Base Cut BossiBase. Cut Boss/Base  Boss/Base:

E“& Candle Holder \\\ M
\4 Chamfer2 \\\ x @]
oo &

Reference ™
Genetry,

Festures = Setch ™

|

Paramets -

(&) Angle distance
) Distance distance
Vertex

[CFlip direction

45,00deg

[Ikeep Features
[] Tangent propagation 45 D0deg

&) Full preview

|1

[Z &

(C1

O Pattial preview

) Mo preview

"
i @
z

“lsametric

Select a handle ko modify parameters (EditingPart 8 7|

25. Select all 6 edges of the Polygon. Distance 5mm with an angle of 45 deg.

26. Apply the same chamfer to the edge of the circle.
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27. Add Fillet to all 8 edges as can be seen in Picture.

28. Select Fillet command from the Features Tool Bar.

g

= T =9 (113 Ty 3
@ G ) 188 L 4 )
Features |7| sSketch ~ Extruded Extruded Revolved Revolved Swept Lofted Fillet Chamfer shell Draft Hole: Lingar Circllar  Move/Size Mirror SimpleHole | Reference ™
Boss/Base Cut EBoss/Base cuk Boss/Base  Boss/Base ‘wizard Pattern Pattern Features GEomety

Fillet Tool

29. Select all 8 edges as per picture apply 10mm fillet. Preview of fillet will show before accepting,
click on the green arrow to accept.

§'/SolidWorks - [Candle Holder.SLDPRT *]

W Fie Edi Wiew Insert Toos Window Help

|ppEES RR|9- @ hwed (HE = NEQ s anaastnm @0 @00 =x

”@ ! “° ®@® @ 8 WwO6 # ®W B
Features. = Sketch =

(=) B i -3 B
Extruded  Extruded  Revolved  Revolved Swept Lofted Fillst Chamfer Shell Draft Hals Linear: Circlar — Move/Size Miror Simple Hole
BossfBase Cut Boss/Gase Cut Boss{Base BossfBase Wizard Pattern  Patterm  Features

Reference.
GEnMmErTy

[ +-§% Candle Holder E/ |
7a Fillet1 ‘ v

E=h- Y

VX))

@

[Muttiple radius Fillet
[] Tangent propagation
(@ Full preview

O Partial preview

) Mo preview

Setback Parameters b

b
i @
T

*Isomelric

Select 2 callout to modify parameters EdtngPart 8 %)
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30. Apply a material to the Candle Holder. In the Feature Manager right click on add material and
select brass and say ok.

DPRT *]
Wy File Edt View Insert Tools Window Help -8 x
[DpRER2R (9 - AnEs (HE @ B EY s aaqacenm 0oo@d (@ne] =
® @® @ B W@ @ B @ &
Features ™ SRetch i Extruded Extruded  Revolved  Revalved Stept Lafted Fillet Chamfer Shiell Draft Hole: Linear Gircular: MovejSize: Wirreir Simple Hole | Refersnce ™
Buss/Base Cut BossiBase. Cult Boss/Base Boss/Base: Wizard Pattern Pattern Features Geametry.
[+ B Candle Holder 7 7

X

X2
Materials -

Salidorks Materials v

&1 Copper andits Aloys 4|
- Aluminum Bronze:

&

- Manganese Branze
- Tin Bearing Bronze

* Wrought Copper

B Plastics %

Advanced qraphics
@ Reabiew
) Standard

#|Lise material colar

Use material crosshatch

Elastic Mo... 100000 RY)...
Poissons .. 0,33
Shear Mo... 37000 Njm. X

Thermal £...  1.8e-005
Density 0.0085 g/m... A( ®
Thermal ... 110 WimK 7

Specific Heat 390 1jkg K
Tersie Str... 478,413 Mf...
Vield Stre... 239,689 /...

dsometric |+

2

Ready Editing Part | 7|

31. Save the Part File.
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1. Click on Make a drawing in the Standard Icon Toolbar.

(DPEHE® &R 9 ¢ [(}re s EEH B - EP

Make a Drawing

8 SolidWorks - [Candle Holder.SLDPRT] z
@ File Edt View Inset Tools Window Help BIEES
DEEE® 2R (9 ¢ (ArEes HE =-5 22/ aaqac+n@ 0000 @00

g Mmoo @ o
Sketeh 7 Linear Circular— MowvefSize Mivor  SimpleHaole | Reference
Pattern Pattern Features Geometry

B @ &

Extruded  Extruded  Revolved Revoled  Swept  Lofted
Boss/Base ut Boss/Base cut BossiBase  Boss/Base

% 7B )
® Cande Holder
& Annotations
€ Desin Binder
8= Brass
[ Lishes and Cameras
(@] Solid Bodies(1)

k4| IC| L)
Filst  Chamfer  Shel  Drat  Hol
wazard

Features |~

| BB |

(@ Extrudet

& Cut-Extrudel
[&) cut-Extrudez

@) Chamfer2

@) Filet1

) chamferl

v

i ®
I

“lsametric

Eciting Part 7|

2. Select Drawing A4L

Mew SolidWorks Document

| Templates | Teacher Templates | Tutorial || Teaching Templates | Gripper Templates ]

Em

Presview

(o] (o] [ ]
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3. Position the Front Elevation on the drawing sheet and Left click.

1w ERsaaqacra@ 0090 300w/ e

i A |
Skeich ™ Annotati.. T | |Modsl view

Detal view Standaed 3
View

vertical  Crop View

Drawwgs |'

%
=3

Please select & named view from
the list below and then place the
view,

Hoke that the list of orientations
carrespands ko the named visws
saved in the model,

Number of Yiews -
(@) single View
O Mulkiple views

Orientation -
(@) View orientation
O Annotation view

Standard views:

EoEo
&

More views:

R |Cicurrent Model view
[*Trimetric
|C*Dimetric

Preview

options -

[#] Auto-start projected SOLDWORKS DRAWING

view

e

&=
TS St S A
BRGNS || 52 iansinsart b e 1e1

PROJEGTIOH

Display Style 7

. @ @ .....
Scale a

@) Use sheet scale
) Use custom scale

Lz
[z ¥ [A]F]\ sheet1 [
Please select a named view from the st below and then place the view. _ate that the list of orientations correspondsta .. 2.97mm  63.43mm  Omm Under Defined  Edting Sheeti S:1 7|

4. Move Mouse to the Left of the Front Elevation to Create the Side Elevation (left click to position
view)

5. Move Mouse Under the Front Elevation to Create the Plan View / Top View (left Click to position
View)

6. Move Mouse up too the Left Diagonal of the Front View to Create the isometric view. Hold down
the Ctrl key and position the view under the Side Elevation. (Left Click to Position View)

© SelaWotia [Cande [idu Sheet]| ol [ofx

©

i

i i
JEae

i o 1 : e ;
= i i [E T TN i
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7. Hold Down the Ctrl Key and Select all Drawing Views.

8. Select the Hidden Lines icon from the views toolbar to show hidden lines in all views.

¥ AT IrBE- OFOSI T 0

Hidden Lines

9. Drawing Views Should Look like below

LY rr—c)

|| E 1 3-% @ ¥ aQeosm@- D000
2 & b 15 G B i 5 = :
Drawings Sketch Annotat] Model View Prajected  Audiary  Secti ligned  DetailView Standard 3 Broken-out  Vertical  Crop View
Vie Wiz e Section ... View Section Break

4|
il

«

(«
[A[E T, sheet =
&7.31mm -38.19mm  Omm Under Defined  Editing Sheet1 1:2 E

10. Select the Isometic view and click on the shaded view Icon with edges

Y AQQUeecrBE- OO 00

Shaded View

With Edges
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11. Select Annotations Tab on the Command Manager.

»

% o o & A v o w= & =] e 7
Drawings ~  Sketch Smart Model Autodim, ., Maote Spedl Balloon  AutoBall... Surface ield aeometric Datum Datum Hole 5 Area Block,
| Dimension Items Checker Finish Symbiol Tolerance  Feature Target Callaut 3 HatchjFill
Annotations
Tab

12. To Insert Dimensions to the model select Insert Model Items. Make sure these are been applied to
the entire model

e o o o A ¥ 2 & v ~ & =) w2 7
Orawings ™ Sketch | Annotsti.. Y| Smart Model  Autodim...  Hote Spel Baloon  AutoBal.. Surface  Weld  Geometric  Datum  Datum Hole i Area Black
Dimension  Ttems Checker Firish Symbol  Tolerance  Feature Target Callout ] Hakch/Fill

Insert Model Items

SolidWorks - [Candle Holder - Sheet1]

ile Edit View Insert Tools Window Help

¥ 4
* 2 % QQaaodEd-
74 ]
3 2 @)
= ol
v £ 32 c)
Message - «
Please select the type of model
item you want to insert from the.
Dimensions, Annotations, or
Reference Geometry group
brices. Then select the drawing
view toinsert model items For all
features inthe made|
Source/Destination -
Source: ;
S
|Entire model
Eliminate duplicates
Annokations -
[select 4l
(8] [] |
Reference Geometry = SOLDWORKS DRAWING
[setect ol 1
ooy Candle Holder
(¥ | i T
[#] |
Options PS
[Jinchude irems From
hidden features «
[[use dimension placement
in sketcl
Layer ot ‘ - ﬂ Sheet1

o
)

Ready -33.26mm  183.59mm  Omm Under Defined | Editing Sheetl
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[ & o N [m] o] @ v a 2 7 ? R | *
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Dimension are Arc Filet
» ]
&)

=1 € Design Binder

' Design Journal.doc <Emphy:
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(£ Blocks 30 o «
[a20 &

i
bo

shest Format2 o i .

1+ [) Drawing Yiew!
£ Draving Yiewz

i

[+ & Draning View3

= [ Draning Yiews g| |
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=

3

100
7
st
P50

AR g SOLDWORKS DRAWING

e
Candle Holder

4T UMES GINAEE SPEHED A
A% Dlappees.

PROJEGTIOH

1\ sheet1

205.47mm  227.0lmm  Omm Under Defined  Editing Sheeti 1:2 | 7|

13. Smart dimensions can be used to apply any missing dimensions manually.

14. Save and Close your Drawing.
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5.0 Create An Assembly

T

A

*lsometric H

Solid Solutions Ireland: Arena House, Arena Road, Sandford, Dublin 18.
Phone: 01-2130716, Fax: 01-2130818, Email; info@solidsolutions.ie
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1. Open the Candle Holder.

DEEHER 2@ 9 ¢ Rres HE =-B @2

Make an

Assembly

2. Select Make assembly icon form the standard toolbar icons.

3. Select the Candle holde in the open Documents box that shows in the

property manager w y ;?)‘_“u)

Message FS

4. Select the Green tick to place the Candle Holder in an Assembly. | S8
Select a patt or assembly bo insert
and then place the component in the
araphics area. Use the push pin ko
insert rmultiplz copies of the same or

B’ dttevent conponents.

D2 H®E® AR Y- el HE DB L2 s aqquec+i@ 90099 NG =& Hit O button ko insert & component
[ = = P % ®m B q T B % © ¥ ¥ a @ @ at the arigin, -

E
|Aiimrbdes < | Shetch T | Fwmt  NewPat ¥ = Hatn Marew Motale  Gmat  Explicled rtmfer.., | Festes * Smdstion
Corrpen. . Esternal ., Comporenk Comporent Fabeoers View Detection -

hAudl:Y 2] | PartffAssembly to Insert -
E_&_\_uunl (Dot Dapiny State-1 2} 1 R e

@ Qpen documents:
i (g Ligtts and Cormers v?

W, Candle Holder

i T () Candie vokder <1 >
o T ) cande <
Mt

Browse, .,

"
Thumbrnai Preview il |
e =
Start command when
creating new assembly
[ Graphics preview
7
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5. Creat a part named candle at appropriate size (Diameter 50mm) and save to the same location as the
candle holder. Open this part.

ke

e T

6. Tile Windows Horizontally

Window W= ||:|

Wigwport »
E% e Window

Cascade

!
=
3 Tile vertically

arrange Icons
Close all

1 Candle Holder - Sheetl
2 .25 LOCKWASHER, SLOPRT
| v 3 Candle Holder. SLOPRT

Customize Menu
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SolidWorks - Assem1

Fie Edt Yew Insert Tools Window Help

|IDpEHE® 2R 9-¢ (Anes HE @ 5 G2 H]‘“ﬁ eaQacdn@ AT

|3 @8O =%

5 I 7 i =
® il % B B b 2] 3 = @
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T Assem! (Default<Display State-1>)
@ [A] Arnotations
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» Right
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@) Filet1 3
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@ Assem! (Default<Display State-12)

- [A] Annotations

i1 € Design Binder

- (3] Lights and Cameras
% Front Plane

%5z Top Plane

% Right Plare
1, Origin

- (F) Candle Holder<13>
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Sketch ¥

Featurss ~ Simulation ™
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@
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8. Add mates to position the Candle in the Holder. On the Assemblies toolbar select the paper clip icon.

5 - =
& B B % % @ @ D E2] 3
Asserblies ™| Sketh T st MewPat HisShow Changs  Changs  Edt Ho Mste  Move  Rorsts  Swert  Explodsd ol Inbertsr. | Fssturss T Siuistion T
Compon... Compon... Transpar... Suppres... Component External ... Component Component Fasteners View Line sketch  Detection

Assemblies

Icon

9. Select the Two Cylindrical faces to align the candle to the hole in the holder. Use concentric mate.

§/SolidWorks - [Assem *]

Wi Edi Miew Insert Took Window Help

[DPRER(2E (9 - AnEs (HE @ B E s aaaac+am 58900 @G =»
» " ~::. w Y ) 3 ¥ i B ]

Insert  MewPart Hide/Show  Change  Change Edit No Mate Mave Ratate Smatt  Exploded  Explode  Interfer..,

Compan, . Compon... Transpar... Supores,.. Component External ... Gomponent Component Fasteners  Wiew  UmeSketch Defection

Assem! (Default<Display St... E/

g : bt
Shetch ™ Festures ™ Siulation ™

Assemblies

I
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V) X))

Mate Selections -

* |-

=

| B |

Standard Mates -
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Paralel

Perpendicular

Tangent

Concertric

52.01546228mm
Flip Dimension

@ 0, 00ceg

Mate alignmenk:

Advanced Mates v

Options -
[ add ta new folder

[¥]Show popup sialog

[ show preview

[Juse For positianing only

e

L

Trimetric |~

Editing Assembly 8 7|
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10. Select the bottom face of the candle and the top face of the inside the hole and apply a coincident
mate.

SuSolidWarks - [Assem1 *]

@ rle Edt View Tnset Tools Window Help

|pERER|2R (9 ¢ AnEl HE = 5= ¢ aaqac+nm- 8@ (@00 =
P OB B O® % 9w B % © % ¥ @ ¥ M| @

Inisert Mev Pt HidefShow  Change Change Edit No Mate Move: Rotate Smatt Exploded. Explode  Interfer.., Features ~ Simulation

Campon, .. Compon.., Transpar... Supores,. Component External ... Component Comporent Fasteners View Line Sketch  Detection

B Asseml (Default<Display St... E/
: Coincident1 x

v X))
Mate Selections -

&

]
Shetgh ™

Assemblies

) BB |

Standard Mates -

[ concient
Paralel

Py
O~ Tangent

@ oncentiic

Fiip Dimensian

@ 0 Ofideq

Mate alignment:

Advanced Mates -

Mates -

Q) Concentric (Candle Holder <13

il w 3|

o o
[[Jadd to rew Folder

Show popup dislog

[¥]Show preview

[[Juse For positioning anly

e

P

*Trimetric |~

Editing Assembly 8 7|

11. Now you have created your first assembly save the document.

12. Now Create you own Drawing of the assembly following the part Drawing example.
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Exercise 1: Cube.

1.1 Objectives of this Lesson

e Model the Cube.

e New commands: Extrusion

1.2 Lesson Outline

e  Sketch rectangle on the Top Plane.
e Add equals relationship to all sides.
e  Extrude the Sketch 100mm.

e Link Values of the dimensions.

1.3 Design Intent

e Changing one Dimension gives different size cubes

1.4 Productivity Tip

e Add relations before you add dimensions

1.5 Modelling Tasks

e Fully define the part using only the given dimensions.

1.6 Create a Drawing
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Exercise 2: Nut.

2.1 Objectives of this Lesson

e  Model the Nut.

e New commands: Extrusion.

2.2 Lesson Outline

e  Sketch Polygon on the Front Plane
e Include the circular hole in the sketch.

e  Extrude the profile.

2.3 Design Intent

e One feature should be used.

2.4 Productivity Tip

e You can embed the hole in the initial sketch

2.5 Modelling Tasks

o Fully define the part using only the given dimensions.

2.6 Create a Drawing

Solid Solutions
IRELAND

©
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Exercise 3: Cone.

3.1 Objectives of this Lesson

e  Model the Cone.

e New commands: Revolve Feature

3.2 Lesson Outline

e  Sketch a Vertical Centre Line on the Front Plane.
e  Sketch a Triangle using The Dimensions on the Drawing.

e Revolve the Sketch around the Centre Line Created.

3.3 Design Intent

e Use Revolve Feature to Create the Part
e  The axis of the Cone should pass through the origin.

3.4 Productivity Tip

e The Length of the Centre Line does not have to be the same height of the cone it can
be larger.

3.5 Modelling Tasks

o Fully define the part using only the given dimensions.

3.6 Create a Drawing
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Exercise 10: Sphere.

3.1 Objectives of this Lesson

e Model the Sphere.

e New commands: Revolve Feature

3.2 Lesson Outline

e Sketch a Vertical Centre Line on a Plane.
e Create a Semi-Circle using the Centre Point Arc Command.

e Revolve the Sketch around the Centre Line Created.
3.3 Design Intent

e Use Revolve Feature to Create the Part
e The axis of the Sphere should pass through the origin

3.4 Productivity Tip

e The Length of the Centre Line can be of any length

3.5 Modelling Tasks

o Fully define the part using only the given dimensions.

3.6 Create a Drawing
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Exercise 4: Pencil

4.1 Objectives of this Lesson

e Model the basic pencil shown here.

e New commands: Revolved feature, Dome feature.

4.2 Lesson Outline
e  Sketch a polygon profile of the pencil on the front plane with the origin in the centre.
o Fully define the profile using relations/constraints and the given dimensions.
e Extrude the Profile the Full length of the Pencil.
e Use a Revolved Cut to pear the top of the pencil.
o Create the Sketch of the revolved cut on the top profile.
e Use the Dome Feature to create the tip of the pencil.
e Use the Colour palette to give the features different colours.

e  Save your model.

4.3 Design Intent

e The axis of the pencil should pass through the origin.

e There should be just three features in your model.

4.4 Productivity Tip

e  The sketch profile for the revolved feature cannot cross the axis/centre line.

4.5 Modelling Tasks

e Fully define the vase using only the given dimensions.

4.6 Create a Drawing
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Lesson — Whistle

Commands used:

Approach to Lesson:

Create sketch for the body

of the whistle

Whistle body

First cut to

mouth of the whistle

Sketch Circle, Line, Rectangle, Centre Arc, Trim, Add Relation,
Mirror sketch, Smart dimension, Extruded Boss/Base, Cut Extrude,
Revolved Boss/Boss, Fillet, Shell, & Edit Material

Create the sketch on the Front Plane using
the Circle and Line sketch commands.

Use Trim to remove arc and line.

Make this line and the Origin Coincident by using Add Relation

40

~=} ] 1 =

Use Smart Dimension to e = o =
dimension the sketch / F I
R]!g (117 b

ao

Extrude the sketch using Extruded Boss/Base
Select Mid Plane as the end condition and a distance of 18mm.

Rename the feature as ‘Whistle Body’.

Create one half of the sketch on the top surface of the whistle using the
Line command. Sketch the a Centreline and Mirror three lines about the
centreline to create the other half. Smart Dimension the sketch.

A

VO D™ . » -
Message - m s o ——a = ,.E.'

Select enfities to mirror and a *

sketch line or inear model
edge to mirror about

0_

o

Options a PSS PR . .. = T S S

Entities to mirror:
L [Line1

Line3

Line5

212

Copy
Mirror about:

Sines |




Cut Extrude

Second cut to
mouth of whistle

Cut Extrude

Apply fillet to
top edges

Raised area
for ring attachment

Revolved Boss/Base to
raised area

Cut Extrude using this sketch. Select Up to Next as the end condition.
Rename the feature as “First cut’

Create sketch on the top surface of the
whistle using Centreline and Centre
Arc.

Make the arc tangential to the right hand
edge by using Add Relation

Smart Dimension.

Cut Extrude using this sketch (line). Through All is the automatic end
condition. Ensure the direction is pointing away from the body of the
whistle

Rename the feature as ‘Second cut’.
Apply a Imm fillet to the top edges of the

whistle.
Rename the feature as ‘Top fillet’

Create the sketch below on the Front Plane using Line, Add Relation and
Smart Dimension.
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Shell

Opening

Hole

Edit Material

Rename the feature as ‘Raised area’.

Shell the whistle with a wall ®

thickness of .5mm. Remove one 2P
face. :
Rename the feature as ‘Shelling of | Do 4
whistle’.

Create sketch on the top surface of
the whistle using a Rectangle

Smart Dimension

Extrude Cut with this sketch to create the
opening. Select Up to Surface as the end
condition and select the inside surface.

Rename the feature as ‘Opening’.

Create the sketch on the front
plane

the hole. Select Mid Plane as the end

Extrude Cut with this sketch to create
condition and a distance of 10m

Rename as ‘Hole’.

Apply a Chrome Stainless Steel finish using Edit Material
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