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Lesson 1:

Basic Functionality
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What is SolidWorks?

1 SolidWorks is design automation software.

 In SolidWorks, you sketch ideas and experiment
with different designs to create 3D models.

1 SolidWorks is used by students, designers,
engineers and other professionals to produce
simple and complex parts, assemblies and
drawings.
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The SolidWorks Model

The SolidWorks model is made up of:

] Parts
J Assemblies

1 Drawings

1
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Features

] Features are
the building
blocks of the

part.

1 Features are
the shapes and
operations that
construct the
part.

# Bearing Rest. SLDPRT M[=] E3

W, Bearing Rest

T | Annotations
+-b| Lighting

“. Front

.. Top

“.. Right

I_. Origin
+-4 | Base-Extrude
+-45) Bosz-Extrudel
+-45) Bosz-Extrude?
+-4 @l Cut-Extrudel
+-4 o Cut-Extrude?
+-473| Halel
+-43| Hale2

("1 Fillett

(7 Fillet2

(7 Fillet3

k| Chamfer
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Examples of Shape Features

Base featu re | ¥ BearingRestSLDPRT =&

R Bearing Rest j

T | Annotations

O First feature in Jtli:i'”g
.. Top

pa rt u . Right
I_. Origin

+-4 | Base-Extrude

J Created from a
2D sketch.

(J Forms the d
work piece to
which other o L e TPY b

features are
added.
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Examples of Shape Features

Boss feature

d Adds material
to part.

(J Created from
2D sketch.

J Must be
attached to the
rest of the part.

% Bearing Rest. SLDPRT

0] x]

R Bearing Rest

T | Annotations
+-b| Lighting

“. Front

.. Top

“.. Right

I_. Origin
+-4 | Base-Extrude
+-45) Bosz-Extrudel
+-45) Bosz-Extrude?

Boss features

'
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Examples of Shape Features

Cut feature

J Removes
material from
part.

1 Created from a
2D sketch.

J Must be
attached to the
rest of the part.

% Bearing Rest. SLDPRT

0] x]

R Bearing Rest

T | Annotations
+-b| Lighting

“. Front

.. Top

“.. Right

I_. Origin
+-4 | Base-Extrude
+-45) Bosz-Extrudel
+-45) Bosz-Extrude?
+-4 @l Cut-Extrudel
+-4 o Cut-Extrude?

P

/ "’
Cut features
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Examples of Shape Features

Hole feature

J Removes
material from
part.

d Works like a
more
intelligent cut
feature.

d Usually

% Bearing Rest. SLDPRT

0] x]

R Bearing Rest

T | Annotations
+-b| Lighting

“. Front

.. Top

“.. Right

I_. Origin
+-4 | Base-Extrude
+-45) Bosz-Extrudel
+-45) Bosz-Extrude?
+-4 @l Cut-Extrudel
+-4 o Cut-Extrude?
+-473| Halel
+-43| Hale2

<« EIET

14

Hole features

'

corresponds to manufacturing process such as
counter-sink, thread, counter-bore.
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Examples of Operation Features

F i I Iet featu re 7 Bearing Rest SLDPRT M[=] E3

Fillet features

R Bearing Rest
T | Annotations

+-b| Lighting
O Used to round e
\'*.\ Top
off sharp . g
I_. Origin
edges- +-4 | Base-Extrude
+-45) Boss-Extrudel
+-45) Boss-Extrude?
+-Wal Cut-Extrude

d Can remove or |.i et

- +-473| Halel
add material. 25 o2
V| Fillet2
(C():on(\?:)t(sfliclllzgdge = Fillet features
removes material. ol il 9 N Y o

O Inside edge (concave fillet) adds material.
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Examples of Operation Features

Chamfer
feature

] Similar to a
fillet.

1 Bevels an edge
rather than
rounding it.

d Can remove or
add material.

% Bearing Rest. SLDPRT

0] x]

W, Bearing Rest

T | Annotations
+-b| Lighting

“. Front

.. Top

“.. Right

I_. Origin
+-4 | Base-Extrude
+-45) Bosz-Extrudel
+-45) Bosz-Extrude?
+-4 @l Cut-Extrudel
+-4 o Cut-Extrude?
+-473| Halel
+-43| Hale2

("1 Fillett

(7 Fillet2

(7 Fillet3

k| Chamfer

« BIE

Chamfer feature

Ajjeuonoung osiseg L uossaT


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apIno Jayoea] LO0Z SHIOMPIIOS

371910NA0dd3d

62

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Sketched Features

1 Shape features have sketches.

1 Sketched features are built from 2D profiles.

Operation Features

 Operation features do not have sketches.

L Applied directly to the work piece by selecting
edges or faces.

1
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To Create an Extruded Base Feature:

1. Select a sketch plane.
2. Sketch a 2D profile.

3. Extrude the sketch perpendicular to sketch plane.

<

%

K

Sketch the 2D profile Extrude the sketch Resulting base feature
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To Create a Revolved Base Feature:

1. Select a sketch

Centerline
plane. /

|
|
+

2. Sketch a 2D
profile. © |
3. Sketch a w |
centerline. |
RéO/ |
4. Revolve the Ri25 0
sketch around . ‘

the centerline.
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Terminology: Document Window

Divided into two
panels:

1 Left panel contains
the FeatureManager®
design tree.

QO Lists the structure of the

part, assembly or
drawing.

# Housing.SLDPRT
[ Howsing
ninotatio
ing

B BB
=R~ « M vl B el -
o @ 3 g @ O
8% 3 3 35 T

‘‘‘‘‘‘‘
\\\\\\\\\

% [EE

1]

[_[O]x]
e e
/— FeatureManager design tree

Graphics Area

1 Right panel contains the Graphics Area.

QO Location to display, create, and modify a part, assembly or

drawing.
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Terminology: User Interface
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Terminology: PropertyManager

PropertyManager

Confirmation Corner

1 Skebohl ol Fak) SDLEFH T

P— Preview
Aljoaiiy =
[2] [eea =]

&
(i =)

I Dection 2 -

Handle
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Terminology: Basic Geometry

1 Axis - An implied Axis
centerline that \\,-
runs through e
every cylindrical Piane %}f
feature. x#\a

d Plane - A flat 2D
surface. i:h/

Origin
 Origin - The

point where the

three default reference planes intersect. The

coordinates of the origin are:
(x=0,y=0,z=0).

1
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Terminology: Basic Geometry

d Face %[::] — The
surface or “skin”
of a part. Faces
can be flat or
curved.

QO Edge | —The
boundary of a
face. Edges can
be straight or
curved.

0 Vertex " o — The corner where edges meet.
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Features and Commands

Base feature

(d The Base feature is the first feature that is created.

d The Base feature is the foundation of the part.

 The Base feature geometry for the box is an
extrusion.

(1 The extrusion is named Base-Extrude.

1
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Features and Commands

Features used to
build the box are:

O Extruded Base feature
 Fillet feature 1. Base Feature
1 Shell feature

O Extruded Cut feature

3. Shell Feature

2. Fillet Feature

4. Cut Feature

1
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Features and Commands

To create the extruded base
feature for the box:

1 Sketch a rectangular profile on a
2D plane.

(d Extrude the sketch.

 Extrusions are always perpendicular to the sketch
plane.

1
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Features and Commands

Fillet feature

O The fillet feature rounds the
edges or faces of a part.

O Select the edges to be rounded.
Selecting a face rounds all the
edges of that face.

U Specify the fillet radius.

1
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Features and Commands

Shell feature

J The shell feature removes
material from the selected face.

1 Using the shell feature creates a
hollow box from a solid box.

1 Specify the wall thickness for the
shell feature.

Wall_Thit:lmess

1
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Features and Commands

To create the extruded cut qm/ﬁ
feature for the box: ¢
1. Sketch the 2D circular profile. \i%

2. Extrude the 2D Sketch profile o)
perpendicular to the sketch
plane.

3. Enter Through All for the end
condition.

4. The cut penetrates through the
entire part.

y
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Dimensions and Geometric
Relationships

d Specify dimensions and geometric relationships
between features and sketches.

1 Dimensions change the size and shape of the part.

d Mathematical relationships between dimensions
can be controlled by equations.

d Geometric relationships are the rules that control
the behavior of sketch geometry.

1 Geometric relationships help capture design intent.

1
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Dimensions

(J Base-Extrude
depth = 50 mm

d Boss-Extrude
depth = 25 mm

Mathematical relationship:

1 Boss-Extrude depth = Base-Extrude depth = 2

1
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Tangent

Sy

Horizontal

Intersection

Concentric

Geometric Relationships

Vertical

Parallel

Perpendicular
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To Start SolidWorks:

1. Click the Start button [#stat| on Windows task bar.

Click Programs.

Click the SolidWorks 2001 folder.

ol

Click the SolidWorks 2001
application.

solidworks Docurmentation ¥
Salidworks Utiities b

g Solidworks 2001

@ Solidworks Explarer
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The SolidWorks Window

& Solidworks 2001 H=1
File View Toolz Help
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To Create a New File Using a

Document Template:

1. Click New

]

on the Standard toolbar

2. Selecta
document
template:

QO Part
QO Assembly
QO Drawing

Hew Solidw/orks Document EHE
Templates Tutarial |
Far Azkem Diraw .
Presiew:
Tutorial Tab
(] I Cancel Help
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Document Templates

1 Document Templates control the units, grid, text,
and other settings for the model.

d The Tutorial document templates are required to
complete the exercises in the SolidWorks 2001
Getting Started book.

1 The templates are located in the Tutorial tab on the
New SolidWorks Document dialog box.

1 Document properties are saved in templates.

1
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Document

Properties A | =
ﬁiﬁf%am Degimal places: [2 =
Annotations Display |—:|
1 Accessed through -
the Tools, Options
m e n u . Decimal places: [2 =]
Document properties
control many settings,
iﬂClUding: [ ok ]| comcel | Hep

[ Units: English (inches) or Metric (millimeters)
d Grid/Snap Settings

d Colors, Material Properties and Image Quality
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System Options

1 Accessed through
the Tools, Options
menu.

 Allow you to
customize your work
environment.

System options control:
d File locations
J Performance

[ Spin box increments

System Options - General

Spstem Options l Docurnent Properties ]

General
Drawingz
Default Edge Display
&rea Hatch
Colorz
Sketch
Edge Dizplay/Selection
Performance
External References
Default Templates
File: Locations
Featuret anager
Spin Box Increments
Wiew Ratation
Backups

Reszet Al

Open last uzed document(s] at startup: | Mewer -

¥ Input dimenzion value

™ Single command per pick

" Show dimension names

¥ Show erors eveny rebuild

[V Mawimize document on open

¥ Use shaded face highlighting

[ Edit design tables in a separabe window
[ Show thumbnail graphics in Windows Explorer
V¥ Use systemn separator for dimensions l_
-

[ Enable perfarmance email

[v Enable Confirmation Corner

v Auta-show Propertyi anager

=]

Cancel

Help
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Multiple Views of a Document

K SolidWorks 2001 - [lessonl-complete]
rag e ? Fille Edit View Inget Tools Photoworks ‘Window Help _|5| 1‘

h DA &R 22X « [BeEY ® 28400+ Y DFDRRDRBBRE® &
= ;I
horizontal sFe
- ] ey
and vertical | =
. =] IRH
split con- -
- &
trols to view
&)
4 panes. .

o
e
a2z

315§

B

d Setthe view
and display
options.

N e SR RS

_|
H
a
J“
a
-

=1

B

=1
b
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Sketch:

1. Select a sketch

apIno Jayoea] LO0Z SHIOMPIIOS

sketch plane is
Planel.

371910NA0dd3d

2. Click Sketch |l

on the Sketch
toolbar.

3. Click Rectangle

Creating a 2D

plane. The default

S Solidworl
P Ele Edt View Inset Tools Photoworks FestueWorks Window Help
|D2R (8RR mexo- [BeE Y ® 2 cSeaqa s BBRO. 6T

|prraeeae & |ve% R YR IETSS S STHNETF||doadarmaml o050 w |
e 2] IEIE | U

S . n
I g g
- .ﬁ:;é:tewg /;
S Plne2 I
% e I_, E\enea SketCh TOOI M
L ian
g '.—.; *- B4 1 Sketeh =
al s 2
— N L
B < =
w @ %= 40,58, y =355 —
e = \’,
42 5
ot (775 5
L] ! ey
e & ®
|l - =
ol B v/
a ¢ I
e
e =
a0 & 1M1
a—| Sketch Origin '_/?
& & ;
A LE] gix
2= -
@ Rectangle Too :
st e it
= 3
ST Z
= *
" —_
:; "
@ I
© [EE I —m
[5058mm [ i

OJ

€S

on the Sketch Tools toolbar.

4. Move the pointer to the Sketch Origin.
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Creatinga 2D
Sketch:

5. Click the left
mouse button.

6. Drag the pointer
up and to the
right.

7. Click the left
mouse button
again.

8u Solidworks 2001 - [Sketchl of Part1]

P File Edit View Insett Took Photoworks FestweWorks Window Help =18
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Sketch Tool

x= 4058, y=3551

Sketch Origin
Rectangle Too
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Adding Dimensions

1 Dimensions specify the size of the model.

To create a dimension:

1. Click Dimension |¢|on
the Sketch Relations
toolbar.

2. Click the 2D geometry.
3. Click the text location.

4. Enter the dimension
value.

/— Text Location
_ 110.61 _
I
\ 3
2D Geometry
O
)
~
O~ iy
]

1
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Features and Commands

Base Feature

d
J
J

The first feature that is created.
The foundation of the part.

The workpiece to which everything else is
attached.

The base feature geometry for the box is an
extrusion.

The extrusion is named Base-Extrude.

Tip: Keep the base feature simple.

o1
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To Create an Extruded Base Feature:

1. Select a sketch plane.
2. Sketch a 2D profile.

3. Extrude the sketch perpendicular to sketch plane.

<

%

K

Sketch the 2D profile Extrude the sketch Resulting base feature
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Features Used to Build Tutorl

1. Base Extrude 2. Boss Extrude 3. Cut Extrude

4. Fillets 5. Shell
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Extruded Boss Feature
d Adds material to the part.

1 Requires a sketch.

Extruded Cut Feature

d Removes material from the part.

[ Requires a sketch.

Fillet Feature

d Rounds the edges or faces of a part to a specified
radius.

97
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Shell Feature

J Removes material from the
selected face.

(J Creates a hollow block from
a solid block.

U Very useful for thin-walled,
plastic parts.

Shell Feature
1 You are required to specify a
wall thickness when using the shell feature.
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View Control R EEEE

Magnify or reduce the view of a model in the
graphics area.

&)

o)

o

Zoom to Fit — displays the part so that it fills the
current window.

Zoom to Area — zooms in on a portion of the view
that you select by dragging a bounding box.

Zoom In/Out — drag the pointer upward to zoom
in. Drag the pointer downward to zoom out.

Zoom to Selection — the view zooms so that the
selected object fills the window.

1
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Display Modes

Weaaaod | |goad8addo

lllustrate the part in various display modes.
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Standard Views

Isometric
View

Height

o

Back View  Left View

Top View

Front View Right View

Bottom View
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View Orientation

Ctandard Yiews E3

PHEIIIE D L

Changes the view display to correspond to
one of the standard view orientations.

(7

© | &

Front
Right
Bottom

Isometric

bt

Y
p
&

Top
Left

Back

Normal To (selected
plane or planar face)

1
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Depth

Wiclth

Height

80
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View Orientation

The views most

commonly used ‘
to describe a
part are:

PrErRL e, - Tr e T LT

d Top View
d Front View
1 Right View

d Isometric View g

R :

ké 1

o H
b

Fy !

0| N

1
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Default Planes

d Planel, PlaneZ2,
and Plane3

Correspond to the
standard principle
drawing views:

(1 Planel =Frontor
Back view

d PlaneZ2 = Top or Bottom view

d Plane3 = Right or Left view

o7

¥ GINUIN-0F 8YL :Z UoSS

uejs Bujuun


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apIno Jayoea] LO0Z SHIOMPIIOS

37910NA0dd3I

€8

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Isometric View

Displays the part with height, width, and
depth equally foreshortened.

d Pictorial rather than
orthographic.

J Shows all three dimensions —
height, width, and depth.

(J Easier to visualize than
orthographic views.

o
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Section View

1 Displays the internal structure
of a model.

1 Requires a section cutting
plane.

Section Plane
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The Status of a Sketch
d Under defined

QO Additional dimensions or relations are
required.

QO Under defined sketch entities are blue (by
default).

O Fully defined

QO No additional dimensions or relationships
are required.

QO Fully defined sketch entities are black (by
default).

(1 Over defined

QO Contains conflicting dimensions or
relations, or both.

O Over defined sketch entities are red (by
default).

80
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Geometric Relations

J Geometric relations are the rules that control the

behavior of sketch geometry.

1 Geometric relations help capture design intent.

1 Example: The sketched circle is
concentric with the circular edge
of the extruded boss feature.

d In a concentric relation, selected
entities have the same center
point.

50
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Geometric Relations

1 The SolidWorks default name for
circular geometry is an Arc#.

1 SolidWorks treats circles as 360°
arcs.

50

Add Geometiic Relation: [HE3
— Selected Entitiez
Apply
Em
Cloze |

— Relations

) Herizantal ) Yertical

) Eollifear ¢~ Coradial

) Ferpendiculzn £ Faralel

= Tangent i+ Copcentric

) idpaitt ) [Htersection
) Coineident ™ Egual

) Summetie ) Ein

) Eierze ) Eenge points
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Features Used to Build Tutor?2

1. Base Extrude 2. Fillet
3. Shell 4. Cut Extrude

soiseg A|quIassy ¢ UOSSaT]


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


801

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Sketch for Cut Feature

1 Sketch is composed of two curves.

O Convert Entities creates the outside curve.

QO Offset Entities creates the inside curve.

1 Rather than drawing the outlines by hand, they are
“copied” from existing geometry.

d This technique is:

QO Fast and easy- select the face and click the tool.

QO Accurate — sketch entities are “cloned” directly from existing
geometry.

Q Intelligent — if the solid body changes shape, the sketch
updates. Automatically.
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Convert Entities

1 Copies one or more curves into the active sketch
by projecting them onto the sketch plane.

(J Curves can be:

O Edges of faces

O Entities in other sketches

1 Easy and fast

O Select the face or curve.

O Click the [ | tool.
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To Create the Outside Curve:

1.

Select the sketch plane.

Open a new sketch. 7~ Sketch Plane

Select the face or curves you
want to convert. In this case,
select the face.

Click Convert Entities |7 | on
the Sketch toolbar.

1

soiseg A|quassy ¢ UOSSO


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apIno Jayoea] LO0Z SHIOMPIIOS

371910NA0dd3d

377

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Creating the Outside Curve:

5. Outside edges of face are
copied into the active sketch.

6. Sketch is fully defined — no \

dimensions needed.
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To Create the Inside Curve:

1. Click Offset Entities | 7| on
the Sketch toolbar. The
PropertyManager opens.

2. Select one of the converted
entities.

3. Move the cursor to the inside
of the converted entities.

=
CIOOE
Fararneters e

[T Reverse
¥ Select chain

[T Bi-directional
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Creating the Inside Curve:

4. The system generates a preview
of the resulting offset. Because
the Chain option was selected,
the offset goes all the way around
the contour.

5. Type the distance value. You can
do this by simply typing. The
pointer does not have to be inside the
PropertyManager.

6. Press Enter. This updates the preview to reflect
the offset distance.

1
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Creating the Inside Curve:

7. Press Enter again (or click OK) to complete the
command.

8. The resulting sketch is fully defined.

9. There is only one dimension. It
controls the offset distance.
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Tutor Assembly

The Tutor assem-
bly is comprised of
two parts:

d Tutorl (created in
Lesson 2)

d Tutor2 (created in
this lesson)

\

1
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Assembly Basics

J
J

An assembly contains two or more parts.

In an assembly, parts are referred to as
components.

Mates are relationships that align and fit
components together in an assembly.

Components and their assembly are directly
related through file linking.

Changes in the components affect the assembly.

Changes in the assembly affect the components.

1
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To create the Tutor assembly:

1. Open a new

assembly Eai;s';ilu Hﬁ:jﬁ' ey & ¢ g Raa. O+ BBEREDE
L R Y »
document 5 v i
template. : g i
2. Open ; ._.
o . =
Tutorl. . »
o o
- P
3. Open @ |
Tutor2. . .
4. Tile the three * :
windows
horizontally.
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Creating the Tutor assembly:

5. Drag and
drop the part
icons into
the assembly
document.
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Assembly Basics

O The first component placed into an
assembly is fixed.

A fixed component cannot move.

O If you want to move a fixed component,
you must Float (unfix) it first.

(@ Tutar

T Annotations
-5 Lighting
..... : ™. Front

]% [F] TutorT< 1

]% [-] Tutords 1
@@ b ateliroupl

I=1....I+1

d Tutorl is added to the FeatureManager design

tree with the symbol (£f).

d The symbol (£) indicates a fixed component.

soiseg A|quassy ¢ UOSSaT]


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


(1747

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Assembly Basics

d Tutor2is added to the FeatureManager @ ru«

design tree with the symbol (-).

d The symbol (-) indicates an
underdefined component.

(1 Tutor?2 is free to move and rotate.

E

I=1....I+1

T Annotations
1-BE] Lighting
..... : ™. Front

]% [F] TutorT< 1
]% [-] Tutords 1

@@ b ateliroupl
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Manipulating
Components

i

O SR I W

Move Component — translates

(moves) the selected
component according to its
available degrees of freedom.

%ﬁ Srmarthd ates

"I" I Free Drag j

Rotdte v
[ Colision Detection =
[1Dynamic Clearance v
Optionz -

soiseg A|quassy ¢ UOSSaT]


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


(44"

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Manipulating
Components

<

Assembly &
O SR I W

Rotate Component — rotates the %
selected component according
to its available degrees of

M ove -

freed o m Y
Rotate s

ﬂ IFree Drag j

[T Callizion Detection -

[T Dynamic Clearance -

Optionz -
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Degrees of Freedom: There are Six

O They describe
how an object is
free to move.

d Translation
(movement)
along X, Y, and Z
axes.

(J Rotation around
X, Y, and Z axes.

1
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Mate Relationships

1 Mates relationships align and fit together

components in an assembly.

1 The Tutor assembly requires three mates to fully

define it. The three mates are:

[ Coincident between the top
back edge of Tutorl and the
edge of the lip on Tutor2.

Tutorl

Edges

Tut or 2

y
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Mate Relationships

1 Second Mate: Coincident mate
between the right face of Tutorl
and the right face of Tutor2.

[ Third Mate: Coincident mate
between the top face of Tutorl and
the top face of Tutor?2.

1
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Mates and Degrees of Freedom

Q 9.

QO Rotation around the edge.

d The first mate
removes all but
two degrees of
freedom.

1 The remaining
degrees of
freedom are:

QO Movement along the
edge.
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Mates and Degrees of Freedom

J The second mate removes one
more degree of freedom. -

1 The remaining degree of
freedom is:

Q Rotation around the edge.
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Mates and Degrees of Freedom

d The third mate removes last
degree of freedom.

d No remaining degrees of
freedom.

1 The assembly is fully defined.
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Additional Mate Relationships for
Exercises and Projects

d The switchplate requires two
fasteners.

d Create the fastener. QD

d Create the switchplate-
fastener assembly.

1
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Additional Mate Relationships for
Exercises and Projects

0 The switchplate-fastener assembly
requires three mates to be fully defined. The three
mates are:

1 First Mate: Concentric
mate between the
cylindrical face of the
fastener and the
cylindrical face of the
switchplate.

1
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Additional Mate Relationships for
Exercises and Projects

d Second Mate: Coincident
mate between the flat
circular back face of the
fastener and the flat
front face of the
switchplate.

1

soiseg A|quIaSSY ¢ UOSSO


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


cel

37910NA0dd3I

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Additional Mate Relationships for
Exercises and Projects

d Third Mate: Parallel
mate between the flat
cut face of the
fastener and the flat
top face of the
switchplate.

d The switchplate-
fastener assemblyis
fully defined.

1

soiseg A|quIassy ¢ UOSS


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apIno Jayoea] LO0Z SHIOMPIIOS

371910NA0dd3d

€€l

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Additional Mate Relationships for
Exercises and Projects

d The cdcase-storagebox assembly requires

three mates to be fully defined. The three mates are:

d First Mate: Coincident
between the inside bottom
face of the storagebox
and the bottom face of the
cdcase.

_

1
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Additional Mate Relationships for
Exercises and Projects

d Second Mate: Coincident
mate between the inside
back face of the
storagebox and the back
face of the cdcase.

1

soiseg A|quassy ¢ UOSSO


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apIno Jayoea] LO0Z SHIOMPIIOS

371910NA0dd3d

S€l

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Additional Mate Relationships for
Exercises and Projects

4 Third Mate: Distance mate
between the inside left face of
the storagebox and the left |
face of the cdcase. |

(J Distance = 1cm.

1 Good job! Now, would you like
to do this 24 more times?

J No!

1
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Local Component Pattern

d A local component pattern
Is a pattern of components
In an assembly.

d The local component
pattern copies the Seed
Component.

d The Seed Componentin this
example is the cdcase.

 This eliminates the work of adding and mating
each cdcase individually.

1
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To Create a Local Component

Pattern:

1. Click Insert,
Component
Pattern.

2. Click Define your
owhn pattern.

3. Click Arrange in
straight lines.

4. Click Next.

tethod to define the patterm
(" Usze an existing feature pattern [Denved).

&+ Define your awn pattern [Local).
& Arrange in straight ines [Linear).

" Amrange in a circular Fashion [Circular),

Mests Cancel

.................................

Help
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Creating a Local Component Pattern:

S.

Select the cdcase
as the Se—ed Seed Component]z)

Component_ cdcasesls

Select the front Along Edge/Dim
Edge First Direction ﬂ

edge of the storage

box for AIO"!I Ed!lel [~ Reverse Direction

DiJ' |'I 00cm ﬁ Spacing

|25 jl |nztances

Fositionz Tao Skip

Spacing = 1cm

Finizh Cancel | Help

Instances = 25

Click Finish.
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More to Explore: The Hole Wizard

What determines
the size of the
hole?

(d The size of the
fastener

(d The desired amount
of clearance

QO Normal
QO Close

QO Loose

Hole Definition

Eu:uunterl:u:urel Counterzink,  Hole |Ta|:| I F'ipeTapI Legau:_l,ll

— Favorites

I Mo Favorite Selected

sod |

[Eelete |

| Ed&te

=l A
|*/=

ks

Property Parameter 1 I Parameter 2 |
Description Clearance Hole for M3.5
Standard Ansi Metric ([
Screwy type Screwy Clearances ([
Size h3.5 ([
Haole Type & Depth Blind jm 10.00mm
Selected tem & Offset 0.00mim
Hole Diameter & Fit = 3 .900mm [SE— -
Angle at Bottam led 115020 -
Mear Side C'Sink Dia. & Angle -'%_F- 0.000mm I"{I‘?‘ Odeg ;I

< Blachk | Meut » Cancel | Help |
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Lesson 4:

Drawing Basics
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Engineering Drawings

Drawings communicate three things about
the objects they represent:

1 Shape - Views communicate the shape of an
object.

 Size — Dimensions communicate the size of an
object.

d Other information — Notes communicate non-
graphic information about manufacturing
processes such as drill, ream, bore, paint, plate,
grind, heat treat, remove burrs, etc.

o1
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General Drawing Rules — Views

1 The general characteristics of an object will
determine what views are required to describe its
shape.

(1 Most objects can be described using three
properly selected views.

QO Sometimes you can use fewer.

QO However, sometimes more are needed.
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Drawing Views

Why do we need three
views?

d The Front and Top views of
both parts are identical.

1 The Right side view is
necessary to show the
characteristic shape.

1
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Drawing Views: When Three is not
Enough

1 Three standard views do not fully describe the
shape of the cut-out in the angled face.

. .

1
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Drawing Views: When Three is too
Many

1 The Right side view is unnecessary.

]

soiseg Buimesq :p uossar]


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apINo Jayoea] LO0Z SHIOMPIIOS

371910NA0dd3d

€91

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Dimensions

There are two kinds of
dimensions:

1 Size dimensions — how big is
the feature?

J Location dimensions — where
is the feature?

- 2250 -
O .7%0

q} L
B

-—1.1514—‘

Location Dimensions
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General Drawing Rules — Dimensions

O For flat pieces, give |

the thickness 1 !

dimensions in the 1] p 50—

edge view, and all -~ 400 -

other dimensions in D

the outline view. ! %
FAN T
!
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General Drawing Rules — Dimensions

d Dimension 25—t
- @780
features in

the view
%
where they /

can be seen AL j;

true size and
S hape' - 2.800 | 2.000 - L&00 — L— 1760 ——

d Use diameter dimensions for circles.

d Use radial dimensions for arcs.
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General Drawing Rules — Dimensions

1 Omit unnecessary dimensions.

| T
P { — s
30 Y 3.0@5_ l /7 o
o o | v S

— .75 — .75

= 5.0 - ~— 50 -

This Not This
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Dimension Guidelines — Appearance

1 Place dimensions away from the profile lines.
1 Allow space between individual dimensions.

1 A gap must exist between the profile lines and the
extension lines.

1 The size and style of leader line, text, and arrows
should be consistent throughout the drawing.

1 Display only the number of decimal places
required for manufacturing precision.

1
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Drawing Appearance — Not Good

1.250
FEQ —- - 1760 f——

8.500
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Drawing Appearance — Much Better

1.250 ’7.?50 RO &75

(. I

1.750 i -
_______ [

R.425 Lo

[
¥

2250

™ I—'_ 750 @750

- 1 + E

750
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What is a Drawing Template?

1 A Drawing Template is the foundation for drawing
information.

A drawing template specifies:

d Sheet (paper) size
d Orientation - Landscape or Portrait

(1 Sheet Format

O Borders
QO Title block

O Data forms and tables such as bill of materials or revision
history

1
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Drawing Templates Choices In
SolidWorks

1 Standard SolidWorks drawing template

1 Tutorial drawing template

d Custom template

d No template

1

saiseg Buimes( :y uosso


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


cll

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

To Create a New Drawing Using a
Document Template:

1. Click New

]

2. Click the
Tutorial
tab.

3. Double-
click the
drawing
icon.

on the Standard toolbar

Hew Solidw/orks Document EHE
Templates Tutu:uriall
D/ &
Fart Azzem Preview:
Drawing Icon ==
Tutorial Tab
_/ e
Preview
[ Create RapidDraft Drawing ITI Cancel Help
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Sample Drawing Template
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B4 HE K EEOIE FRDFER OF

—
= — e
O Mk A b BCkRE
ek [ < COMPANT MNAME=
FEACAOkAl 5
MAGUIAE wACk, IFD 5  [EFHECH
Bl H oACE Ok sl I} TN
AT M AL OMChal o TR
w A HN L
L
=

MO ASEY

Ww ok

ruokmric. A FHICsMOL

DO K0T SCAIT DEAWHG

W o . 3

I e
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Edit Sheet vs. Edit Sheet Format

There are two modes in the drawing:
1 Edit Sheet

Q

© 0 0 O

This is the mode you use to make detailed drawings
Used 99+% of the time

Add or modify views

Add or modify dimensions

Add or modify text notes

] Edit Sheet Format

O

© O 0O

Change the title block size and text headings
Change the border

Incorporate a company logo

Add standard text that appears on every drawing
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Title Block

(1 Contains vital part and/or assembly information.

(1 Each company can have a unique version of a title
block.

 Typical title block information includes:

Company name Material & Finish

Part number Tolerance

Part name Drawing scale
Drawing number Sheet size

Revision number Revision block

Sheet number Drawn By/Checked By
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To Edit the Title Block:

1. Right-click in
the graphics
area, and
select Edit
Sheet Format
from the
shortcut
menu.

Wiew

Dimengzian
Annotations

Dizplay Grid
Edit Sheet Format

Froperties. ..

Add Sheet...
Delete

3

S COMPANY MNAME=

e e T
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Editing the Title Block:

2. Zoom in on the
title block.

<COMPANY NAME>

SIZE [ DWG. NO.

A

REY.

5CALET:

WEICHT:

SHEET 1 OF 1
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Editing the Title Block:

3.

Right-click the note that T
says <COMPANY e |

Maote bext:
N AM E > a n d S e I e ct < I:-.-1 -.r-r-.-' HAME > Ml
) Layer:
] _N - -
Properties from the [rore 2]
Angle:
S h o rtc ut m e n u . ID_DD.;IEQ ﬂ Test justification: ILEft vI
— Leader
Arrony ztyle; [Leadern afshor
O Always show leaders | ; @
) Sutonatic: [eaders I jv e L:ftSES
% Mo leaders ¥ Srnart ) Eight
¥ | Displawwith Bertleader 2| Eppliota &l amawheads
— Border Fant %
Stuyle: IN:::ne j Ll
Size: ITight Fit ~l [T Use document's font

(] I Cancel | i | Help
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Editing the Title Block:

4. Enteryourschool name
in the Note text area of
the dialog box.

5. Set the text justification
to Center.

6. Select the Font button
to change the size and
style of the text font.

7. Click OK.

Properties
Fote |

Maote bext:

Solidwforks Corporation

Angle:

Add Symbal... |

Laver;

I -More- hd I

ID.DDdEg i’ Text justification: I Center | ™ I
— Leader
Arrony ztyle; [Leadern afshor
™ Always show leaders o @
I - I *) [Emzest
() Sutamatic (eaders - ) [Left
& o leaders ¥ Sratt € Right
¥ | Displawwith Bertleader 2| Eppliota &l amawheads @
— Balloon Fant
Stuyle: IN:::ne j Fort... |
sl ITiEIht Fit j [T Use document's font

o |

Cancel | i | Help
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Editing the Title Block:

8. Position the
note soitis
centered in the
space.

Tip: If you do not want

to change the
properties of the text
(its font, size, etc.),
only what it says,
simply double-click the

- SolidWorks Corporation

SIZE [ DWG. NO. REY.
5CALET: WEICHT: SHEET 1 OF 1

text in the title block and edit it.

1
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Customizing the Part Name
Advanced Topic

1 The name of the part or assembly shown on the
drawing changes with every new drawing.

O It is not very efficient to have to edit the sheet
format and the title block each time you make a
new drawing.

4 It would be nice if the title block would
automatically be filled in with the name of the part
or assembly that is shown on the drawing.

J This can be done.

1
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Editing the Part Name:
Advanced Topic

1. CIiCk NOte A On the Properties
Annotation toolbar, or "/

Maote bext:

click Insert,
Annotations, Note.

Angle:

Laver;

I -More- hd I

II:I_I:II:I.:Ieg ﬂ Text justification: I Left - I

Add Symbal... |

2. Click the Link to e

 Always show laders Arrow hole: [Leader atiekinn
I - I (% [Cloest
P ro pe rt b utto n 3 E - O Automatic leaders _ ) [k
) y - * Mo leaders ¥ | Smar 1 Fight

¥ | Displawwith Bertleader 2| Eppliota &l amawheads

)

— Border

Stuyle: I Maone j

Size: I 2 Characters j

Font
|7 .. |

W Use document's font

o |

Cancel | i |

Help
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Editing the Part Name:
Advanced Topic

3. Choose SW-File Name I
from the Iist Of Froperty Mame: ¥ External madel reference

- - ISI""'“""F“E Mame j File F'ru:upertiesl
properties, and click & —

External model
reference.

4. Click OK to add the property.
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Editing the Part Name:

Advanced Topic

5. On the Properties
dialog, set any other
text properties such as
justification, or font.

6. Click OK to apply the
changes and close the
dialog.

Properties

Fote |

Maote bext:

$PRPSHEET:"SWw-File Mame"

Add Symbal... |

Laver;

I -More- hd I

Angle:
ID.DDdEg i’ Text justification: I Center | ™ I
— Leader
Arrony ztyle; [Leadern afshor
™ Always show leaders o @
I - I *) [Emzest
" Automatic leaders - ) [Left
% Mo leaders ¥ Srnart ) Eight
¥ | Displawwith Bertleader 2| Eppliota &l amawheads e
— Border Fant ; E
Stuyle: IN:::ne j Fort... |
sl I2 Characters j [T Use document's font

o |

Cancel |

i | Help
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Editing the Part Name:
Advanced Topic

7. Results. 1+ SolidWorks Corporation
Currently the title block |
shows the text of the - qpppsHEETISW-File Name)

property. However, when
the first view is addedto | .

the drawing, that text A

) SCALET: [ WEIGHT: [sHEET 1 OF 1
will change to become
the file name of the referenced part or assembly.

1
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Switching to Edit Sheet Mode:

1. Right-click in
the graphics
area, and select
Edit Sheet from
the shortcut
menu.

2. This is the
mode you must
be in when you
make drawings.

Froperties...

Add Sheet...

Delete

ioh

~ 1 4 Solidviforks Corporation

.........

nnnnnnnnn

W,

$PRPSHEET{ S W-File Nam e}

A "
ol rﬂ:r'

b ARkl
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Detailing Options
Dimensioning Standards

1 Dimensioning standards determine things such as
arrowhead style and dimension text position.

1 The Tutorial drawing template uses the O
ISO standard. ™

1 ISO stands for International
Organization for Standardization.

O ISO is widely used in European
countries.

o1

saiseg Buimea( :p uoss


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


881

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Detailing Options
Dimensioning Standards

(1 ANSI is widely used in the United D 40
States.

(d ANSI stands for American National
Standards Institute.

[ Other standards include BSI (British Standards

Institution) and DIN (Deutsche Industries-Normen).

d Customize the drawing template to use the ANSI
standard.

1
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Detailing Options

Setting the dimensioning standard:

1.

Click Tools,

Document Properties - Detailing

System Options  Document Properties ]

Options.

Click the Document
Properties tab

Click Detailing.

Select ANSI from
the Dimensioning

Detailing Dimengioning standard Cetter marks

Dimetsions [
Size:

piner | -
Balloons [ Dual dimenzions display -24mm
-"-"-_HDWS @ Ontop ¢ Onthe right ¥ Show lines
Xlrtuatl ?ha'p;. I [ Fired size weld symbals
rnotations Displa .

Grid/Srap Py [~ Display datums per 1982 Withess lines

[HTE Trailing zeroes: | Smart - Gap:

Lire Fant

] [ Alternate section display
Image CQuality

Mext datum feature label: |2 M

Break line gap: |12 7mm

Centerling extension; |B.35mm Extensior:

1.27mm
3.18mm

Section Faont...
Wiews drrow Fort...

standard list.

Ok, | Cancel Help
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Detailing Options

Setting the dimension font:

1.

Click Tools,
Options.

Click the
Document

Properties tab

Click Dimensions.

Choosze Font

Font:

Font Stule:

IEentur_l,l Gothic IHeguIar

!! Century Schoolbook. 75 | Italic

% CG Omega Bold

CG Times Bold Italic

B Chiller hd =
— Sample

AaBbYy/z

— Height;
= Upits 4. 23mm

Smace] |1 U0mm
i+ Puints

111

F

—

JEr———
e [ —

-

Cancel |

— Effects
[ Stikeowt [ Undedine

Click the Font button.

Make the desired changes and click OK.
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Saving a Custom Drawing Template:

1. Click File, Save As... X
Save in:l — Templates j A e -

B Fetting Started

2. From the Save as type: [soemawn
list, click Drawing
Template.

The system automati-  ferrme  [seniseniac dwas [ see ]
cally jumps to the ' e |
directory where the
templates are
installed.

VR E el | [ ravwing Templates [* diwdot)

3. Click |ci| to create a new folder.
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Saving a Custom Drawing Template:

4. Name the new folder T T
Custom Savein:l — Custom j = e R~

5. Browse to the
Custom folder.

= - File name:  [ANSI-MM-SIZEA Save

6. Enter ANSI-MM |
S I ZEA fo r th e fi Ie Save as type: IDrawing Templates [*.dwdat] j Cancel |
name.

7. Click Save.
Drawing templates have the suffix * .drwdot
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Creating a Drawing — General
Procedure

1. Open the part or assembly you wish to detail.
2. Open a new drawing of the desired size.

3. Add views. Usually three standard views plus any
specialized views such as detail, auxiliary, or
section views.

4. Insert the dimensions and arrange the dimensions
on the drawing.

5. Add additional sheets, views and/or notes if
required.

1
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To Create Three Standard Views:

1. Click Standard 3 N

i Drawing View 2
Views |t -
| — Drawing View 3
2. Select Tutorl rawing View
from the Window /Drawing View 1 \

menu.

3. Click the graphics
area of the part

Sl = Tutorl

The drawing window
reappears with the three views of the selected
part.
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Working with Drawing Views

1 To select a view, click the view boundary. The view
boundary is displayed in green.

1 Drawing views 2 and 3 are aligned with view 1.

1 Drag Drawing View1 (Front). Drawing View 2 (Top)
and Drawing View 3 (Right) move, staying aligned
to Drawing View1.

1 Drawing View 3 can only be dragged left or right.

1 Drawing View 2 can only be dragged up or down.

1
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Working with Drawing Views
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 Hidden line representation.

QO Hidden in Gray is usually used in
orthographic views.

\:—____________

O Hidden Lines Removed is usually ;__:*7}_];_________""ﬁ_f'"_
used in isometric views. ¥ |
(1 Tangent edge display. ; g I 5
O Right-click inside the view border. | ii |
O Select Tangent Edges, Tangent i_ ” | _i
Edges Removed from the shortcut N T
menu. li_”, I i(
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Dimensioning Drawings

d The dimensions used to create the part can be
imported into the drawing.

(1 Dimensions can be added manually using the

Dimension tool | |.

Associativity

1 Changing the values of imported dimensions will
change the part.

1 You cannot change the values of manually
inserted dimensions.

o1
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To Import Dimensions ==
v

into the Drawing: S I

[ Instance/Revolution counts

1. Click Model Items 2N on the ™ Hole Wizard Profiles

v Haole ‘wizard Locations

Annotation tOOIbar, or CIiCk [ Geometric tolerances

[ Mates

Insert! MOdeI Items. [ Surface finish

[ 'welds

Reference geometmy Import fram
[ Awes =

2. Click the Dimensions check ~ G g
[ Planes

box " [ Surfaces e

[ Piping points
=

3. Click the Import items into all =
views check box [ alltpes [ Include tems from hidden features

[V Irmpart items into all views

[+ Eliminate duplicate model dimenzions

4. Click OK.
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Manipulating Dimensions

1 Moving dimensions:

QO Click the dimension text.
QO Drag the dimension to the desired location.

QO To move a dimension into a different view, press and hold the
Shift key while you drag it.

] Deleting dimensions:

Q Click the dimension text, and then press the Delete key.

O Flipping the arrows: H.;.i W 1,250
N

O Click the dimension text.

QO A green dot appears on the dimension

arrows. 1.250

QO Click the dot to flip the arrows in or out.

4
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Finish the Drawing

J Position the

views. { i
QO Arrange the /ﬂ[\
o % )

dimensions by = —= o
dragging them. g

120

d Set hidden line X |
removal and I T D

 pempp———
!
i
i
o ]
FF
! '
! i
|
1
:
H
L
tzzza
e —
— ]

.........

tangent edge

v =" SolidVforks Corporation

display.

Tutorl

lwru:.u:.
FEwr i [omcer

r

| )
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Associativity

1 Changing a dimension on the
drawing changes the model
QO Double-click the dimension text.

O Enter a new value.
O Rebuild.

d Open the part. The part reflects
the new value.

1 Open the assembly. The
assembly also reflects the new
value.
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Multi-sheet Drawings

Drawings can contain more than one sheet.

O The first drawing sheet contains Tutorl.

1 The second drawing sheet contains the Tutor
assembly.

1 Use the B-size landscape (11” x 17”’) drawing
Sheet Format.

(1 Add 3 standard views.

1 Add an Isometric view of the assembly. The
Isometric view is a named view.

1
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Three View Drawing of Assembly
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Named Views

d A named view shows the part or assembly in a
specific orientation.

1 Examples of named views are:

Q Standard Views such as Front, Top or Isometric view.

Q User-defined view orientations that were created in the part or
assembly.

QO The current view in a part or assembly.
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To Insert a Named View:

1. Click Named View ||, or click Insert, Drawing

View, Named View.

2. Click inside the border of an existing

view.

Important: Do not click directly on

one of the parts in the assembly.

Doing so will create a named view of
that specific part.
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Inserting a Named View:

3. Alist of named views appears in
the PropertyManager.

Select the desired view, in this
case, Isometric, from the list.

4. Place the view in the desired
location on the drawing.

YWiew Orientation -

QQ, *Frant

“Back
*Left
*Right
*Top
“Battam
*|zometric

*Tnmetric
*Dimetric
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Isometric View Added to Drawing
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Specialized Views

AAAAAA

=" Solidvorks Corporation

switchplate

Detail View — used to show
enlarged view of something.
g g (2
1. Click |(&|, or click Insert, i e
Drawing View, Detail. S
2. Sketch a circle in the ' .
“source” view. - =
3. Position the view on

drawing.
Edit the label to change scale.

Import dimensions or drag them into view.
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Specialized Views

Section View — used to show internal
aspects of object. A

1. Click ||, or click Insert
Drawing View, Section.

2. Sketch line in the “source” Zi

T
SECTION A-A

view.

3. Position the view on drawing.
4. Section view is automatically crosshatched.

5. Double-click section line to reverse arrows.
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Design Tables
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Families of Parts

1 Many times parts

come in a variety |

of sizes. Q
O This is called a o o

family of parts.

d Itis not efficient to

build each version

individually. % i
|

Design Tables
simplify making families of parts.

1
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Design Table Overview

(1 Design Tables are used to create different
configurations of a part.

1 What is a Configuration?

O A configuration is a way to create a family of similar parts
within one file.

QO Each configuration represents one version of the part.

1 Design Tables automatically change the
dimensions and features of an existing part to
create multiple configurations. The configurations
control the size and shape of a part.
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Design Table Overview

D DESign Tables can Center hole suppressed

control the state of
a feature.

1 The state of a
feature can be
suppressed or
unsuppressed (also
called resolved). A suppressed feature is not
rebuilt or displayed.

L Design Tables requires Microsoft Excel
application.
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Design Tables Require:

Dimension and/or Feature names

or special keywords

3§ Design Table for Tutor3. xls

A, B C O E F (5

1 |Design Table for: Tutor3 /

baox_width o%_height@ knob_dia@ hole_dia@ fillet_radius@  Depthi
2 J.S."‘Et.'i*ﬂ.._.?_"‘?t.ﬂ_hl'._.._5.“.91'3.*12_.._5."*.9_"3.*25'_..EPE'LEE? ...........
3 (hlkT I 120 120
4 |hlk2 I 120 S0
5 |hlk3 =l 150
6 b4 N\ ___ .. 120 1030 N 8.5
Fi
M4[» [ »i}Sheett ; sheetz f Sheets /

- Configuration names

Tip: Rename features and dimensions before
creating a design table.
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Rename Features and Dimensions

1 Feature and Dimension names used in a Design
Table should be renamed to better describe their
function.

J Which is easier to understand?

O D1@Cut-Extrudel
O Width@Oval Slot

Q;?P/.?ED

1
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To Rename a Feature:

1. Click-pause-click on Base-
Extrude in the FeatureManager
design tree (do not double-click).

Tip: Instead of the click-pause-click
technique, you can select the feature, and
then press the function key F2.

2. The feature name is highlighted in
blue, ready to be edited.

Tutor]
..... -T7] Annotations

. @ Lightirg
..... F[Dnl:

..... R |gh|:

...... L i ngm

. @ Eh:nss E:-:truu:le'l
. ‘ Cut-E xtrude

3. Type the new name, Box, and press Enter.

y
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Rename the Other Features Used in

the Design Table

(1 Rename Boss-Extrudel to Knob.

(1 Rename Cut-Extrudel to
Hole in knob.

(J Rename Filletl to
Outside corners.

% Tutor

T Annotations

-] Lighting

.H'-

..... Ty F[Dnl:

..... ~. Right

----- 1 Origin

a B

@I K.riob

-- Hale_in_knob
ﬁ Outzide_corners

1
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To Display Feature Dimensions:

d Right-click the [T

Annotations | EEEER .
@ Lighting
fOIder, and ----- ™. Frant Dizplay Annotations
L To
SEIGCt M ..... ; Higpht Show Reference Dimensions
Feature % Drigin
. . a Box
Dimensions (&) Knob
-- Hole_in_knob
from the @ Cutzside_cormers C._?’
shortcut ~AC] Fillt2
4] Fillet3
menu. -\ Shell
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To Hide All the Feature [

ﬁ__l Annatations

Dimensions for a 7 L

..... ~: Top
Selected Feature: | < pon
..... Origin
. . . = O
d Right-click the feature in the (5] kna LS
. + HDlE | ETFIan
FeatureManager design tree, T o ide A Do
and select Hide All Dimensions | % puwmic.
from the shortcut menu. A Shel 2o te
Suppreszs
Delete

Zoam ta Selection

Froperties...
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To Hide Individual Dimensions:

U Right-click the
dimension, and
select Hide from
the shortcut
menu.

™

\"\
-
H .
T View H“H,_H_
o~

Link Y alues
Dizplay Options  »
Froperties...
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To Display Dimension Names:

1. Click Tools, y
Options.

2. Click General
on the System
Options tab.

20
(D2

3. Click Show
dimension
names.

4. Click OK.

1
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To Rename a Dimension:

1. Display the dimension.

QO Either double-click the
feature to display its
dimensions.

QO  Or, right-click the
Annotations folder, and
select Show Feature
Dimensions.

2. Right-click the 70mm

diameter dimension, N
and select Properties “ Lk Yalios
from the shortcut '“““** :
menu.
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Renaming Dimensions:

3.

In the Dimension Properties
dialog box, select the text in
the Name box and type in a
new name, knob dia.

knob dia@Sketch2is
automatically displayed in the
Full Name box.

Click OK.

Dimension Properties %]

Dimension Properties |

= Amow style————————————
alue: V0. 00rmm j
| ||—- =11
ezt knob_dia v Usze document's style

Fulname: [knob_dis@Sketch? fnaws
— Uriitz "{_ Outside Smart
[t |

© |nside & Document
W lse document's units Fant
— Dizplay precizion k... |
Biesisinn.. | V¥ Usze document's font

¥ Use document's precision

¥ Diameter dimension
[ Driven

[™ Display with parenthesis

= Foreshortened radius

2| Wimension toinside afare
[ Display as dual dimension

¥ Display with solid lzader

[ Display as linear dimension

¥ Usze document's second ammow

[V} Digplay secondlautsitde amar

[ Fead only

[" Display as inspection dimenzion

Dizplay... | odify Tth...l Tolerance. .. |

ak I Cancel | Apply | Help
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Rename these Dimensions:

d

Height of the box to
box height.

Width of the box to
box width.

Diameter of the hole
in the knob to
hole dia.

Radius of outside
corners to
fillet radius.

120
(box_height)

1
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Design Intent

d The depth of the Knob
should always be equal to
the depth of the Box (the
base feature).

0 The Knob should always
be centered on the Box.

1 Dimensions alone are not
always the best way to
capture design intent.

1
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Linking Values

1 The Link Values command relates dimensions to
each other through shared variable names.

d If the value of one linked dimension is modified,
then all of the linked dimensions are modified.

1 Link Values is excellent for making feature
dimensions equal to each other.

O This is an important tool for capturing design
intent.

1
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Examples of Uses for Link Values

O Thethickness
of the square
and the two
tabs is always |
equal.

-
3

O The width of
both slots is
always equal.

1
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2. Right-click on

Link the Depth of the Box to the
Depth of the Knob:

1. Display the
dimensions.

the depth

. . o
dimension for 8

Wiew

e
@'\

Link, % alues

the Box, and
select Link

Properties. ..

Dizplay Optionz  #

Values from the
shortcut menu.

1
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4. Right-click on the

Linking the Box to the Knob:

3. Type Depthinthe T |
Name text box and : oK
then click OK. . B

depth dimension for the
Knob, and select Link
Values from the shortcut
menu.

Link. W alues
Dizplay Optionz  #
Froperties...

1
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Linking the Box to the Knob:

5. Select Depth T S |

from the list, and
click OK.
M arne [| j

6. Both dimensions DeTy, 1

Walue: 50.00rmm ﬂ

OF.

Cancel

Help

have the same name and value.

7. Rebuild the part to
update the geometry.

Tip: Use the CTRL key to select
several dimensions at the same
time and link them in one step.

y
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Geometric Relations

Relate geometry through physical
relationships such as:

Concentric
Coradial
Midpoint
Equal

Collinear

O O 0 0O 0O O

Coincident

1
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Examples of Geometric Relations

(d The Sketch Fillet tool
automatically creates
one radial dimension
and 3 Equal relations.

d Changing the dimension
changes all 4 fillets.

d This technique is better
than having 4 radial
dimensions.

k.500 W/
+

)

J

R.500

\<— R.500
+

/V
R.500

N
/«— R.500

1
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Examples of Geometric Relations

d Two features.

L Making the circle
for the boss
Coradial with the
edge of the base
ensures that the
boss will always be
the correct size
regardless of how
the base changes.

1
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1. Right-click the Knob
feature, and select Edit
Sketch from the
shortcut menu.

To Center the Knob on the Box

Select Other
Select Tangency
Wiew

Edit Sketch
- % Edit Definition
L% Hide Solid Body
5. Paert/Chid..
Gio Ta Featurs fin Tree]

Suppress

Dielste

Face Curvature

Face Properties. .
Feature Properties
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Centering the Knob on the Box:

2. Delete the linear
dimensions.

3. Notice the circle is blue,
indicating it is under
defined.

4. Drag the circle to one side.
Without dimensions to |
locate it, it is free to move.

5. Click | , and sketch a
diagonal Centerline.

1
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Centering the Knob on the Box:

6. Click Add Relations |-£|.

7. Select the centerline and the

point at the center of the circle.

QO Note: If the centerline is still
highlighted when the Add Geometric

Relations dialog box opens, the line
will automatically appear in the
Selected Entities list and you do not
have to select it again.

Q If you select the wrong entity, right-
click in the graphics area, and select
Clear Selections.

Add Geometric Helations EE

— Selected Entities—— Bl

Line3
Cloze
Help | K

— Relations

£ Hireattal £ ertica

£ [Sallirear £ EoradiE

£ Ferpendiculan o Faralle!

£ langent £ Eoneentie

% hidpoint £ |htersechion
™ Coincident £ Bguel

£ Summetie " Fix

£ Fierce £ Werge paits
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Centering the Knob on the Box:

8. Click Midpoint, and then
click Apply and Close.

9. The circle will now stay
centered on the Box
feature.

1
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Centering the Knob on the Box:

10. Click Rebuild

the sketch and rebuild

the part.

to exit

1
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To Insert a New Design Table:

1.

Position the part in the lower right hand corner of
the graphics area

Click Tools, Options.

On the System Options tab, under the heading
General, make sure the option Edit design tables

In a separate window is not selected

Click OK.

Click Insert, New Design Table.

1
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g1 Solidworks 2001 - [Tutor3 SLDPRT]

9 File Edit %iew Inset Fomat Tooks Data ‘window Help

%= A2

- )

g
-

j Arial

O] x]
=& %

,1Dvnfg| »

IDEEHi 2Ry BRalo-
| B2 - =

“Eﬂ Tutar3 A, | B

b | E |

F

T Annotations Dezign Table for: Tutar3
¥l Lighting

----- . Planel
----- . Plana2

n

----- +. Planed
----- I_. Origin
[]--a Box
[]--@' Knob

First Instance

-
—{a

[« ], Sheet1 /

[]-- Hale_in_knob

B

@ Outside_corners

-] Fillet2
-] Fillet3
- N3 Shel

120

(lbox_heidh

@ a0
(hole_dicl]

[[ [ [EdiingPat [
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Inserting a New Design Table:

1 An Excel worksheet is displayed in the part
document window.

d Excel toolbars replace the SolidWorks toolbars.
1 By default, the first configuration is named First

Instance. You can (and should) change this to
something more meaningful.

1
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Review of a Design Table’s Format:

or special keywords go in this row.

Dimension and/or Feature names

A, B /G D E F €

1 |Design Table for: Tutor3 /

hm{_width@hn}t_height@ knob_diaii@ hole_dia@@ fillet_radiusi@ Depthi
2 sketehl __ sketchl ___[Sketch2 | |Sketchd | [Outside_comers |Knob
3 |blk1 I 120 120 70 a1l 10 501
4 | blk2 | 120 S0 50 4[] 15 30,
5 |blk3 : S0 150 B0 10 30 15:
B |blk4 ! 120 120 30 \ 10 25 90!

Configuration names
go in this column.

\— Values go here.
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Inserting a New Design Table:

1. Double-click the box width dimension.

The full dimension name is
iInserted into cell B2. The
dimension value is inserted
into cell B3.

The next cell, C2, is
automatically selected.

1
2
3
4
5
B

A, B
Diesign Table for: Tutor3
bax widthi@dSketch
First Instance 120

2. Double-click the 2

Diesign Table for: Tutor3
box_width@Sketchl  box_heighti@sketch

box height
dimension.

First Instance

1
2
3
4
5
B

= C

120 120
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Inserting a New Design Table:

3. Repeat this process for knob dia, hole dia,
fillet radius,and Depth.

QO Note: Since the depth dimensions of the Knob and the Box are
linked together, you only need one of them in the design table.

A, B C D E F (5
1 |Design Table for: Tutor3
box widthi@ box heighti@ knob_diai@ hole_diai@ fillet_radiusi@ Depthi
Sketchi Sketchi Sketch?  Sketchd Owtside corners Knab
First Instance 120 120 Rl all 10 all

(R R

Excel tip: Dimension names tend to be very long. Use the Excel

command Format Cells, and click Wrap Text on the Alignment tab.
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Inserting a New Design Table:

1. Enter new configuration names in column A:

QO Replace First Instance withblkl.
Q Fill cells A4 through A6 with blk2,blk3, and blk4.

2. Fill in the dimension values as shown below.

A, B C O E F (5
1 |Design Table for: Tutor3
box_width@ box_heighti@ knob_diai@ hole_dia@e fillet_radiusi@ Depthiz

2 oketchi oketchi oketch?  Sketchd Outside corners Knob

3 |blk1 120 120 70 A0 10 A0
4 |hlk2 120 S0 A0 40 15 30
5 |hlk3 S0 150 B0 10 30 15
B

bik4 120 120 30 10 25 S0
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To Close the Excel Worksheet:

1. Click in the graphics area outside the worksheet.

2. The system builds I
th e Cco nfi g u rati ons. @ The dezign table generated the fallowing configurations:
bilk.1
3. Click OK. s
The Design Table is =
embedded and

stored in the part document.

4. Save the part document.

1
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To View Part Configurations:

1. Click the Configuration-
Manager tab [ | at the
bottom of the Feature-
Manager window.

The list of configurations
Is displayed.

2. Double-click each
configuration.

l@j Tutor? [Default]

@3 Tutor3 Configuration|s]

T Annotations % bilk.1
-] Lighting %, bk2
7 Planet 8 blk3
T Plane2 -1, bikd
..... " Planed L@é Default
L. Origin
EEI"E Bow
EEI"@ Knob
EEI" Hole_in_knob
@ Outzide_comers
4] Filet2
4] Filet3
Shell
-8 « |
© [T Xl
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Viewing Part Configurations:

3. The part is automatically rebuilt using the
dimension values from the design table.

RoBs

1
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Revolve Feature Overview

1 A Revolve feature is created by rotating a 2D
profile sketch around a centerline.

1 The profile sketch must contain the centerline.

1 The profile sketch cannot cross the centerline.

* t

Good Good N

!
|
|
|
|
|
|
|
L

Good

O +—ft--—-=-—-—- -

sainjeaq deamg pue aA|0ASY :9 UOSSET]


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


8.¢

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

To Create a Revolve Feature:

1. Select a sketch plane. /Centerline
2. Sketch a 2D profile.
3. Sketch a centerline. o |
QO The centerline must be in the sketch . 40
with the profile. It cannot be in a 220 R20

separate sketch.

QO The profile must not cross the iy
centerline. R12.5

90
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Creating a Revolve Feature:

4. Click Revolved Boss/Base |®]. =

5. Specify the angle of rotation and @@Gj

click OK. Revolve Parameters -
O The default angle is 360°, which is right ~ [3] [OneDisction =]
99+% of the time. [ %, [360.00deg :I

[T Thin Feature bl
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Creating a Revolve Feature:

6. The sketch is revolved around s—cu
the centerline creating the < >
feature.
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Sketching Arcs — 3 Point Arc

1 A 3 Point Arc creates an arc through three points —
the start, end and midpoint.

To Create a 3 Point Arc:
1. Click 3 Pt Arc ='| on the Sketch Tools toolbar.

2. Point to the arc start location and 20
click the left mouse button. = =

3. Move the pointer to the arc to the end
location. %ﬁﬂ’

4. Click the left mouse button again.

1
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Creating a 3 Point Arc

5. Drag the arc midpoint to
establish the radius and
direction (convex vs.
concave).

6. Click the left mouse button a
third time.

20
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Sketching Arcs — Tangent Arc

d The Tangent Arc tool creates

an arc that has a smooth

~

Not tangent
transition to an existing sketch
entity.
d Saves the work of sketchingan  r;,gent
arc and then manually adding
a geometric relation to make it
tangent.
Not tangent

 Start point of the arc must
connect to an existing sketch
entity.

|
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To Create a Tangent Arc:

1. Click Tangent Arc 2| on the
Sketch Tools toolbar.

7 Arc is tangent
to existing line

2. Point to the arc start
location, and click the left
mouse button. L0

Arc is tangent
to existing arc

3. Drag to create the arc.

QO The arc angle and radius values
are displayed on the pointer
when creating arcs. ¥

4. Click the left mouse button. U/ R—

\A:]Qéﬁ?"R:lQ.S
(]
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Pointer Feedback

1 As you sketch, the pointer provides feedback and
information about alignment to sketch entities and
model geometry.

;J\ Horizontal % Midpoint

;,X Vertical % Intersection
% Parallel ;\ End or Vertex
} Perpendicular On

% Tangent
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Inferencing

1 Dotted lines appear when you
sketch, showing alignment ‘EN Orange
with other geometry. AN

o .

~
O This alignment information is A KS“-‘”
called inferencing. Blue &

1 Inference lines are two different colors: orange
and blue.

O Orange inference lines capture and add a geometric relation
such as Tangent.

O Blue lines show alignment and serve as an aid to sketching,
but do not actually capture and add a geometric relation.
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Ellipse Sketch Tool

[ Used to create the sweep section for the handle of
the candlestick.

d An Ellipse has two axes: A B

QO Major axis, labeled A at the right.
Q Minor axis labeled B at the right.

1 Sketching an ellipse is a two-
step operation, similar to sketching a 3 Point Arc.
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To Sketch an Ellipse:

1. Click Tools, Sketch Entity, Ellipse.

Q Tip: You can use Tools, Customize to add the Ellipse tool |<>

to the Sketch Tools toolbar.

2. Position the pointer at the center of the ellipse.

3. Click the left mouse
button, and then move the
pointer horizontally to
define the major axis.

4. Click the left mouse button
a second time.

;5R21.646,r:1.646
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Sketching an Ellipse:

5. Move the pointer vertically to
define the minor axis.

6. Click the left mouse button a
third time. This completes
sketching the ellipse.

-
N~

T TS eds, r= 0.984
)
P 3¢
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Fully Defining an Ellipse

Requires 4 pieces of information: . aoEg
d Location of the center: [ /
O Either dimension the center or locate | L
it with a geometric relation such as
Coincident. l

Length of the major axis.

i

Length of the minor axis. 5250

L

Orientation of the major axis.

QO Even though the ellipse at the right is
dimensioned, and its center is
located coincident to the origin, it is
free to rotate until the orientation of
the major axis is defined.

2000
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More About Ellipses

1 The major axis does not have to be
horizontal. 1.625

d You can dimension half the major and/
or minor axis.

QO ltis like dimensioning the radius of a circle
instead of the diameter.

1 You do not have to use a
geometric relation to orient the
major axis.

O A dimension works fine.

1.000
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Trimming Sketch Geometry

O The Trim tool |+ | is used to delete a sketch
segment.

d The segment is deleted up to its intersection with
another sketch entity.

1 The entire sketch segment is deleted if it does not
intersect any other sketch entity.

1
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To Trim a Sketch Entity:

1. Click Trim | &

on the

Sketch Tools toolbar.

2. Position the pointer
over the sketch

segment.

3. The segment that will

be trimmed is
lighted in red.

high-

4. Click the left mouse
button to delete the

segment.

220

1
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Sweep Overview

d The Sweep feature is created
by moving a 2D profile along
a path.

1 A Sweep feature is used to
create the handle on the
candlestick.

d The Sweep feature requires
two sketches:

QO Sweep Path
Q Sweep Section

Section

\— Path
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Sweep Overview — Rules

d The sweep path is a set of sketched curves
contained in a sketch, a curve, or a set of model
edges.

1 The sweep section must be a closed contour.

[ The start point of the path must lie on the plane of
the sweep section.

1 The section, path or the resulting solid cannot be
self-intersecting.
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Sweep Overview — Tips

1 Make the sweep path first. Then make the section.

1 Create small cross sections away from other part
geometry.

1 Then move the sweep section into position by
adding a Coincident or Pierce relation to the end
of the sweep path.
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To Create the Sweep Path:

1. Open a sketch on ( )
Planel (Front).

2. Sketch the Sweep
path using the Line
and Tangent Arc
sketch tools.

3. Dimension as

—

shown.

4. Close the sketch.
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To Create the Sweep Section:

1. Open a sketch on Plane3 (Right).

2. Sketch the Sweep section using 35
the Ellipse sketch tool. - =

3. Add a Horizontal relation between

the center of the ellipse and one <+
end of the major axis.
Horizontal

4. Dimension the major and minor
axes of the ellipse.

LI
—
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Creating the Sweep Section:

5. Add a Coincident relation EXI
between the center of the '
ellipse and the endpoint coincident
of the path.

6. Close the sketch.

W . -

ﬁ}'
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To Sweep the Handle:

1. Click Sweep |&| on the Features
toolbar.

2. Select the Sweep path sketch.

3. Select the Sweep section sketch.

4. Click OK.

e
(v)(%)(2)

Frofile and Path -

o || Sketch3

¢ | EEr

Optionz -

Orientationtwist contral;

| Fallow Path =

[T Maintain tangency
[T Advanced smoathing
[T Align with end faces

Guide Curves e
Start/End Tangency e
[T Thin Feature hd
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Sweeping the Handle — Results
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Extruded Cut with Draft Angle

 Creates the opening for a candle in the top of the
candlestick.

1 Same process as extruding a boss except it
removes material instead of adding it.

1 Draft tapers the shape.

1 Draft is important in molded,
cast, or forged parts.

QO Example: Ice cube tray — without
draft it would be very hard to get
the ice cubes out of the tray.

Q Find other examples.
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To Create the Cut:

1. Open a sketch on the top face of the
candlestick.

2. Sketch a circular profile
Concentric to the circular face.

3. Dimension the circle.

30
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Creating the Cut:

4. Click Extruded Cut

5. End Conditions:
Q Type =Blind
QO Depth =25mm
QO Draft=0n
QO Angle =15°

6. Click OK.

on the Features toolbar.

v)(%)(2)
Direction1 -
|| [Bind =]
< [25 Dt :I

" Flip side to cut
|E |15.nndeg :I

[ Ciraft oubward
I Diection2 Y
[T Thin Feature b
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Extruding the Cut— Results
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Fillet Feature

O Fillets are used to smooth the edges of the
candlestick.

Selection Filters

1 Help in selecting the correct geometry.

(d Click |¥/| to turn on Selection Filter toolbar.

0 Use the Edge selection filter |5~|.

1 Pointer changes appearance ;v when filter is
active.

¥ 19 UOSSd
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Filleting the Edges — Results
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Best Practice — Keep it Simple

d Do not use a sweep feature 925
when a revolve or extrude will
work.

(a

1 Sweeping a circle along a
circular path appears to give the Revolve
D25
same result as a revolve feature. " 2o >

&

Q Is easier to sketch — one sketch vs. two Sweep

J However, the revolve feature:

Q Is mathematically less complex
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Loft Feature Overview

1 Blends multiple profiles together.

d A Loft feature can be a base, boss, or cut.

To Create a Simple Loft Feature:

1. Create the planes required for
the profile sketches

Each sketch should be on a
different plane.

Pl

;

[ ]

[]]

i
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Creating a Simple Loft Feature:

2. Sketch a profile on
the first plane.

3. Sketch the remaining

profiles on their
corresponding

planes.
4. Click Loft

g

on the

Features toolbar.

F

el

&

v)(%)(2)
Profie o -
0 [ [Sketchd
= Shetnd
ko
Optionz -

[T Maintain tangency
[T Advanced smoathing
[T Cloze loft

Guide Curves -

salnjeaq }Jo7 :/ Uossa


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


apIno Jayoea] LO0Z SHIOMPIIOS

371910NA0dd3d

€ee

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

Creating a Simple Loft Feature:

5. Select each profile.

- - %291
6. Examine the preview o
Flaneq
curve. -

7. Click OK. \\.ﬁ\,\

Preview curve

//
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Additional Information About Lofts:

J Neathess counts!

Q Select the profiles in order.
Q Click corresponding points on each profile.
QO The vertex closest to the selection point is used.

] A preview curve connecting
the profiles is displayed.

Profile(Sketch)

(J Review the curve in order to
address adjustments.
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Neatness Counts!

Unexpected results occur when you don’t pick corresponding
points on each profile.

| &
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Neatness Counts!

Rebuild errors can occur if you select the
profiles in the wrong order.

Baze-Loft - Rebuild Errors

P |

Base-Loft: The feature could not be created because it would produce self-ntersecting :I
gearmekny.
[e
— Mote
Thiz dialog can be dizplaged at any time by 2electing the top enty in the Featurebd anager
design tree with the right mouze buttan and choozsing the Mwhat's YWrrong'™ ophion.

[T Display erors at every rebuild

V¥ Dizplay full meszage

Cloze
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To Create an Offset Plane:

1. Select Planel.

2. Click |

Specify Conzgtruction Plane: Step 1 of 2

S |

Offset At Angle

L)

IPlane@Pt. | Line&Point

3 Points

on the Reference Geometry toolbar, or
click Insert, Reference Geometry, Plane.

3

1 Curve

On Surface

Help | Eann:ell

Hamh I

M ext

Finizh

3. Click Offset for Step 1 of 2.
4. Click Next.
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Creating an Offset Plane:

5. Enter 25mm for

Offset Plane: S5tep 2 of 2

Distance. Distance
|25.nnmm

2

6. Look at the preview
on the screen to [T Reverse direction
verify that the offset

Back

|7
— Entity zelected
Flanel
[d et Firizh

is going in the correct Hep | _Cancel |

direction.

If it is not, click Reverse direction.

7. Click Finish.
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Creating an Offset Plane — Results

\j q,
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Setting up the Planes

Additional offset planes are required.

(J Planeb5 is offset 25mm
from Planed4.

(1 Planeb6 is offset 40mm
from Planeb.

 Verify the positions of the
planes.

O Click View, Planes.

QO Double-click the planes to see
their offset dimensions.

eé

el
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Sketch the Profiles

d The Base-Loft feature is created with 4 profiles.

d Each profile is on a separate plane.

To Create the First
Profile:

1. Open a sketch on Planel.
2. Sketch a square.

3. Exit the sketch.

30

60

r

60

30
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Best Practice

There is a better way to sketch a centered square:

1.
2.

Sketch a rectangle. , i

Sketch a centerline from e
corner to corner. L/

60

Relate the centerline to the s
origin with a Midpoint a
relation. This keeps the : Y
rectangle centered.

Add an Equal relation to one horizontal and one
vertical line. This makes the rectangle a square.

Dimension one side of the square.
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Sketch the Remaining Profiles:

1.
2.

Open a sketch on Plane4.
Sketch a circle and dimension it.

Exit the sketch.

Open sketch on Planeb.

Sketch a circle whose
circumference is coincident with
the corners of the square.

Exit the sketch.

(o

@50

.
P w|

R=4243
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To Copy a Sketch:

1. Select Sketch3 in the FeatureManager design
tree or graphics area.

2. Click Copy on the Standard e
toolbar. ks |

3. Select Plane6 in the
FeatureManager design tree or

/7 *
graphics area. %
4. Click Paste [B]. ZQM\

A new sketch, Sketch4, is created on Plane6.
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More About Copying Sketches

J External relations are deleted.

d For example, when you copied Sketch3, the
geometric relations locating the center and
defining the circumference were deleted.

1 Therefore, Sketch4 is underdefined.

O To fully define Sketch4, add a Coradial relation
between the copied circle and the original.

4 If you sketch a profile on the wrong plane, move it
to the correct plane using Edit Sketch Plane. Do
not copy it.
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To Move a Sketch to a Different

Plane:

1. Right-click the sketch in the
FeatureManager design tree.

2. Select Edit Sketch Plane from the
shortcut menu.

3. Select a different plane.

Edit Sketch

Edit Sketch Flane

Hide

Farent/Child...

X

Delete

GoTa...

Supprezs

Zoom to Selection

Properties. ..

IFlight

4. Click Apply.

Apply

Cancel

Help

Sketching Plane Ed |
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Base-Loft Feature

The Base-Loft feature blends the =
4 profiles to create the handle of
the chisel. I ______________________

(v)(%)(2)

Skatcho
1. Click Loft |£.| on the Features toolbar.

Sketchl

Optiors -
[T Maintain tangency
[ Advance d zmoothing
[T Cloze loft

Guide C -
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Creating the Base-Loft Feature:

2. Select each profile.

Flimne]
Click on each sketch in the Pl [
same relative location — raced | )
the right side. ; .1&
3. Examine the preview | AN ‘\
curve. \ .
-
The preview curve shows ‘\ [~
how the profiles will be
connected when the loft Preview curve

feature is created.
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Creating the Base-Loft Feature:

4. The sketches are listed in the Profiles ¢

box.

The Up/Down arrows (3] are used to

rearrange the order of the profiles.

V(%))
FIObE o -
0" Blekeens

Sketch2
Skgtgh‘l
Optionz -

[T Maintain tangency
[T Advanced smoathing
[T Cloze loft

Guide Curves -
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Creating the Base-Loft Feature:

5. Click OK.
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A Second Loft Feature Creates the
Bit of the Chisel:

d The Boss-Loft Feature is composed of two
profiles: Sketch5 and Sketché.

To Create Sketchb:

1. Select the square face.

. Open a sketch.

2
3. Click Convert Entities |0 |.
4. Exit the sketch.
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To Create Sketch6:

1. Offset Plane/ behind
Planel.

Press and hold Ctrl, and
drag Planel to create
the new plane.

2. Double-click Plane7 to
display its offset
dimension.

3. Double-click the dimension, change the value to

200mm, and click Rebuild

Flane]
N
XPOH@

7
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To Create Sketch6:

Open a sketch on Plane’.

Sketch a narrow rectangle.

75

Dimension the rectangle.

N o o =

F/QZ

Exit the sketch. i
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To Create the Boss-Loft Feature:
1. Click Loft |£i| on the Features toolbar.

2. Select SketchS in
the lower right corner <E
of the square.

Sketch6——///"%

\ Preview

Sketchb

3. Select Sketch6 in
the lower right corner
of the rectangle.

4. Examine the preview
curve.

5. Click OK.
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Finished Chisel
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Tips and Tricks

Remember best practices:

1 Only two dimensions are
required for the narrow

rectangle.

S

d Use a centerline and a
Midpoint relation to center
the rectangile.

 This technique eliminates two dimensions and it

captures the design intent.
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Tips and Tricks

d You do not need
SketchS (the
sketch with the
converted edges of
the square face).

J Loft can use the face
as a profile.

(] Select the face near
the corner.
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What is
PhotoWorks?

A software application that
creates realistic images from

SolidWorks models.

PhotoWorks uses rendering

effects such as:

J Materials
 Lights

J Shadows

U Backgrounds
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Shaded Rendering

1 The basis for images in
PhotoWorks.

1 Shaded Rendering requires a
material.

(J The default material is Polished
Plastic.

To display the Shaded Rendering:

d Click Render || on the PhotoWorks toolbar.

y
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Materials

Materials specify the properties of a
model’s surface.

Properties are:

d Color

d Texture

1 Reflectance

d Transparency

o1
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Materials

Categorized as:

1 Procedural materials — defined by a series of
steps that determine:

QO Color
O Reflectance

Q Displacement (roughness)

1 Texture mapped materials — wraps a 2D image
around the selected surface(s) of the model.
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Stock Procedural Material — Metal

To apply the Chrome material:

1.

2
3
4,
5]
6

Click Materials | iil| on the PhotoWorks toolbar.

Double-click Stock Procedural.

Click Metals.

Select Chrome.

Click Apply, Close.

Click Render |G |.

1
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i Photoworks - Matenal Editor

P anager | Color I Heflectancel Displacementl Texture Spacel

...... R woods

IR Miscellaneous
EE Stock Procedural 2
EE Stack Procedural 3
EE Metal Testures
EE Stane Textures
EE wiood Textures
EE Plastic Textures
EE M atural Testures
a- @ Synthetic Testures

N B

Silver Plate

Platirrm

Chrome Plate

Tungsten

Chrarmium

Chraome

Materials Editor —- Chrome

— Presiew

— Rendering

6 &lala

— Dizplay components

IMu:u:IeI VI

¥ Reflectance
V¥ Transparency
V¥ Displacement

LI ¥ Decal:
- | { = I_
|l |alele EEEx] B BlEE]]|
Cloze | Apply Help | I e e e £ o [ o IInstance j
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Stock Procedural Material — Brick

d The Primary color determines the brick color.

d The Secondary color determines the mortar color

between the bricks.

(J The Pattern scale modifies the size of the bricks.

To customize the properties for Brick:

1. Click Materials

on the PhotoWorks toolbar.

2. Double-click Stock Procedural.

3. Click Stones, and then click Brick.

o1
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Customizing the Properties for Brick:

10.
11.

© © N o o A

Click the Color tab.

Click Edit for the Primary color (bricks).

Select a color from the color palette, and click OK.

Click Edit for the Secondary color (mortar).

Select a color from the color palette, and click OK.

Enter 0.5 in the Pattern scale box.

Click Apply, and then click Close.

Click Render |G .

o7
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Materials Editor — Brick

i Photoworks - Matenal Editor

Manager Calar |F|ef|eu:tanu:e| Displacement | Testure Space | [ Preview

— Colars

Prirmany color Edi...

Secondany color Edit...

Edit... — Rendering

(ertianeolor

i -

6 &lala

— Pattern zcale — Digplay components

Auto goale IMu:u:IeI vI

¥ Reflectance

V¥ Transparency
V¥ Displacement
¥ Decals

[T Scene

|

ELEE

d

[ Keep on select Rezet

Cloze I Apply Help | I e e e £ o [ o IInstance

i
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Image Background

The portion of the graphics area not
covered by the model.

1 Background styles vary in complexity and
rendering speed.

1 Background styles controlled by Scene Editor.

d Incorporate advanced rendering effects into a
PhotoWorks Scene.

O Shadows

O Reflections

o7
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Scene Editor — Clouds

Photoworks - Scene Editor |

Managerl Lightingl Foreground ~ Background | Scener_l,ll izl
w
Style: [T} ze Salidwats backanaund
Cloudz A
I J 2} Wvensrite, Salidiwiorks scene o

— Parameters ! '

MHumber: - ,‘

Sky Color .
Cloud Color 2 =
Dretail

Colar — Rendering

et IE%'l@l@l i %bl

— Dizplay components

EEmarme;:

¥ Reflectance

Biawse., | V¥ Tranzparency
[T Light icons
[ Shadows

[ A&l materials

[ Keep on select

(] I Cancel | Help |
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To Change the Background Style
to Clouds:

1.

Click Scene & | on

the PhotoWork
toolbar.

Click the
Background tab.

Select Clouds from
the Style list.

Enter 2 for Scale.
Click OK

o %
-~ o o
£33

o7
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To Save the Image File

1. Click Options | & | on the PhotoWorks toolbar.

2. Click the Image Output Photoworks -Optons |
tab Render Image Output | Materialsl Scenel LItiIitiesI Managerl

= Fiender to window
* Fender to file

3. Click Render to file. Flerane

IE:HEIass Filez\Tutarl. brp

QO The image file name is based Browse.._ |
on the model name. Image size
. . " Fired aspect ratia
QO The default file type is * . bmp. e [T = e
4. Enter a file name and click = ———

OK.

5. Click Render | 6.

uoljezijensiA ;g8 UossaT


Administrator
Text Box
PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers


9.¢

371910NA0dd3d

apINg Jayoea] L00Z SHIOMPIIOS

PN4218/4228 ENGINEERING DESIGN GRAPHICS 2
SolidWorks Instructional Notes for Teachers

SolidWorks Animator Application
What is SolidWorks Animator?

d SolidWorks Animator animates and captures
motion of SolidWorks parts and assemblies.

1 SolidWorks Animator generates Windows-based
animations (* . avi files). The * . avi file uses a
Windows-based Media Player.

d SolidWorks Animator can be combined with
PhotoWorks.

o7
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Renderer Options

The Renderer affects the quality of the
saved image. There are two options:

] SolidWorks screen

(d PhotoWorks buffer

1
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Factors Affecting File Size

d Number of frames per second

(J Renderer used

QO PhotoWorks buffer creates a larger file than SolidWorks screen

1 If using PhotoWorks buffer:

QO Materials

O Background

QO Shadows

Q Multiple-light sources

d Video compression

1 Key frames
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To Create an Exploded View:

1. Click Open |Z| on the Standard
toolbar, and open the assembly,
Tutor.

2. Click Insert, Exploded pssombly Ewlodr —_____________HK|

Creating Mew Explode. ..

Vi eW. am Auto explode |

0K |

The Assembly Exploder SRS |

j Cancel |

dialog box appears. |Stepeu:|itingtu:u:uls:

S = x|
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Creating an Exploded View:

3. Click New -] on the Step T

Exphfiew »> Creating Mew Step...

Editing toolbar to begin a e |

0K |

new explode step. Cilodssops. |

j Cancel |

The dialog box expands to |:d| Slelslaldl

Show seleCtion Iists for: Direction to explode along: I[;i;t;;ce: "
.00 =

Q Direction to explode along me——r I~ Reverse drection

QO Components to explode

H [ E=plode related components tagether
QO Distance

% Eriire sub-azsemtly

) Companent par ol
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Creating an Exploded View:

4. Click the flat face on the front
of the Tutor1 component.

An arrow appears that is
perpendicular to the selected
face and the name Face of
Tutorl<l> appears in the
Direction to explode along list.

1
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Creating an Exploded View:
pssombly Eploder ——————_______HE|

5. Select the Tutorl
co m p o n e n t - E:-:ll"-:l:jw;:;;direatlng MHew Step... -

The com ponent name Explode steps: I j Cancel |
appears in the Components |Stepeu:||t|ngtu:u:uls: 'ﬂl‘-l-’l‘nlxlzl
— Step parameters
to Ex p I O d e I Ist_ Direction to explode along: Distance:
Face of Tutarl <1z I?EI.EIEIEImm =

(=
[ Reverse direction

6. Set the Distance to 70mm Companents to explade:

Tutarl<1:

% Eriire sub-azsemtly

and CIiCk M z On the £ Comparent paranly
Ste p E d iti n g to o I ba r. [ E=plode related components tagether

7. Since there is only one component to explode, this
completes making the exploded view. Click OK to
close the Assembly Exploder dialog box.
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Creating an Exploded View

8. Results.

Note: Exploded views are
related to and stored in
configurations. You can
only have one exploded
view per configuration.

% Tutar Configuration(z)

El_?i: Drefault

E|'!'!'!I E uplie

F L 6]
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Collapsing an Exploded View:

O Right-click in the FeatureManager design tree, and
select Collapse from the shortcut menu.

To Explode an Existing Exploded
View:

1. Switch to the ConfigurationManager.

2. Expand the configuration that contains the
exploded view.

3. Right-click the exploded view, and select Explode
from the shortcut menu.

1
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