@hapter 4 E-Car
Motor
A. Motor.

Step 1. Click File Menu > New, click Part and OK.

Step 2. Click Right Plane |ﬂ in the Feature Manager and click Sketch G BR[|
E on the context toolbar, Fig. 1. g s Dt
History
. 4 Annoiations
Step 3. Click Circle 'Ej (S) on the Sketch toolbar. 85 Material <ot spedfed>
E[E fwl Y
. . . . [ Right e
Step 4. Sketch circle starting at the Origin , Fig. 2. L, orgn
Fig. 1
o .93

Step 5. Click Smart Dimension | ,.m" | (S) on the Sketch toolbar.

-

Step 6. Dimension circle diameter .93, Fig. 2.

Step 7. Click Features | Features | on the Command Manager toolbar.

@]
Step 8. Click Extruded Boss/Base | Bxdruded | on the Features toolbar. Fig. 2

Eoss/Base

Step 9. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 3 ] Boss-Extrude @

Depth €% 1 v

From ~

CliCk OK 'H . Sketch Plane w

Direction 1 Lol

Step 10. Click Zoom to Fit j‘:‘a (F) on the View . Blind v

toolbar IS
25 [1.00in
~

Draft outward

Fig. 3 Fig. 4
Step 2. Key-in MOTOR for the filename and press ENTER.

B. Save as "MOTOR".
Step 1. Click File Menu > Save As.
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C. Cut.

Step 1. Click side face and click Sketch i on the context toolbar,

Fig. S.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click Circle

O]

Sketch a circle at the Origin L, Fig. 6.

&

-

Dimension diameter .74, Fig. 6.

@

Click Extruded Cut |Extruded | on the Fea-
tures toolbar.

Cut

In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 7

Depth @ 13

check Flip side to cut
click OK %# .

D. Fillets.

Step 1. Click Fillet

@

Fillet

-

on the Features toolbar.

Step 2. In the Fillet Property Manager set:

Radius (R, .02, Fig. 9
click both cylindrical faces, Fig. 10

click OK % .

Step 3. Save. Use Ctrl-S.

(S) on the Sketch toolbar.

Click Smart Dimension |,,-=" | (S) on the Sketch toolbar.

Click Features | Features | on the Command Manager toolbar.

Cut-Extrude @
v X W
From Lo
Direction 1 -~
o N
&5 0.13in‘ =

Flip side to cut‘
H

Draft outward
.
Fig. 7

(P FilletXpert @
v x 5

[varun [Pl
Add | Change | Comer
Items To Fillet ~

@ |Fa(e<1> |

Show selection toolbar

f{ 0.02in ~ :
pply

Options ~
Select through faces
Tangent propagation
@ Full preview
O Partial preview

O Mo preview

Fig. 9
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E. Shaft.

Step 1. Click the side face and click Sketch ﬁ on the context
toolbar, Fig. 12.

Step 2. Click Circle ':Ej on the Sketch toolbar.

Step 3. Starting at the Origin Lsketch a circle for the shaft, Fig. 13.

&

Step 4. Click Smart Dimension — (S) on the Sketch toolbar.

-

Step 5. Dimension the circle diameter .07, Fig. 13.

Step 6. Click Features | Features | on the Command Manager toolbar.

: " Fig. 13
Step 7. Click Extruded Boss/Base baruded [ on the Features toolbar. 18
@] Boss-Extrude ®@
Step 8. In the Boss-Extrude Property Manager set: v x®
under Direction 1, Fig. 14 From ~
Depth @ .31 Direction 1 L
click OK % .
o I
F. Cut Polarity Slot. & E‘ 2
Step 1. Click Front Plane|[!| in the Feature . G s
. Fig. 15
Manager and click Sketch E: on the Dratt outward
context toolbar, Fig. 16. Fig. 14
% R & &
Step 2. Click Normal To Jp on the Standard Views toolbar. (Ctrl-8) 7 B8R &
{8 MOTOR (Default)
. L4 History
Step 3. Click Corner Rectangle D (S) on the Sketch toolbar. "Bl pd
E‘; Front Plane
j Top Plane
[] Right Plane
L QOrigin
4 ﬁ Boss-Extrudel
v (@ Cut-Extrudel
@ Fillett
L4 iﬂ Boss-Extrude?
Fig. 16
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Step 4. Sketch a rectangle to left of Mo-
tor, Fig. 17.

Step 5. Right click graphics area
and click Select from menu
to unselect Rectangle tool.

Step 6. Ctrl click the left side line
of the rectangle and the
Origin. Release Ctrl key
and click Make Midpoint

/ on the context toolbar,
Fig. 18.

Fig. 17

Step 7. Click Smart Dimension

P 7
oo | o the TR WL DD
Sketch toolbar.

Step 8. Add dimensions, Fig. 19 /II

Ctrl click

Step 9. Click Cirele [(2)| (S) on anftline
the Sketch toolbar.

Step 10. Sketch circle from Mid-

point\l of right line of
rectangle to coincident
Al &0 endpoint of rectangle, Fig. 20.

Fig. 18

Fig. 19 Fig. 20
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Step 11. Rotate view slightly to view rear of Motor, Fig. 22. Hold the middle mouse button

(wheel) and rotate view around to view rear.

Step 12. Click Features | Features | on the Command Manager toolbar.

@

Extruded
Cut

Step 13. Click Extruded Cut

Step 14. In the Cut Extrude Property Manager set:
under From, Fig. 21
Start Condition Offset
Offset Value .4

under Direction 1
End Condition
Through All

click Reverse direction

2ol

under Selected Contours
click all 3 contours, Fig. 22

click OK %# .

Step 15. Save. Use Ctrl-S.

SOLIDWORKS 17 MoToOR

on the Features toolbar.

Fig. 22

Cut-Extrude
v X @

@

From -~

Direction 1

2] [morougnange ]
)'I !

|:| Flip side to cut

Draft outward

~

[ pirection 2

O Thin Feature

Selected Contours

Fig. 23
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G. Terminal.

Step 1.

Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

Click Front Plane |ﬂ in the Feature Manager and click Sketch

on the context toolbar, Fig. 24.

Click Normal To

&

on the Standard Views toolbar. (Ctrl-8)

Click Corner Rectangle D (S) on the Sketch toolbar.

Sketch a rectangle left of Motor, Fig. 25.

Right click graphics
area and click Select
from menu to unselect

Rectangle tool.

Ctrl click the right side

line of rectangle and

Origin L_- Release Ctrl

key and click Make Mid-

point / on the context

toolbar, Fig. 26.

SOLIDWORKS 17 MoToOR

Fig. 25

A

TR E LR Y O

Ctrl click
right line
and Origin

Fig. 26

@ B R & &
7

{8 MOTOR (Default)
v History
’ An D @
SIS S
E] Front Plane
j Top Plane
[] Right Plane
L Origin
L3 ﬁ Boss-Extrudel
v @ Cut-Extrudel
@ Fillet1
4 ﬁ Boss-Extrude?
v (@ Cut-Bxtrude2

E-CAR PAGE 4-6
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Step 7. Click Cirele [(2)| (S) on the
Sketch toolbar.

Step 8. Sketch two circles from

Midpointi\ of left line
of rectangle. Sketch one
circle coincident A | €
with the endpoint of rect-
angle, Fig. 27.

AL

Step 9. Click Smart Dimension

&
smat | (S) on the Sketch toolbar.

Dimension

-

Step 10. Add dimensions, Fig. 28.

Step 11. Click Features

Features | on the
Command Man- .08
ager toolbar. 12

Step 12. Click Extruded
@]

Extruded
Boss/Base

Boss/Base on the

Features toolbar.

Fig. 28
Step 13. Rotate view slight to view rear of Motor, Fig. 30. Hold the middle
mouse button (wheel) and rotate view around to view rear.

Step 14. In the Boss Extrude Property Manager set:
under From, Fig. 29

Start Condition Offset

Offset Value .37

under Direction 1

Depth @ .02

under Selected Contours
click both contours
between circles and
contour right of circle,
Fig. 30

click OK % .

Fig. 30

Step 15. Save. Use Ctrl-S.
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@) Boss-Extrude @
v X W&
From ~
Orig ]
0.37in ‘ B
Direction 1 S
25 [n.o2in § =]
Merge sult
Draft outward
O pirection 2 ~
O Thin Feature hd
Selected Contours -~
<> SketchS-Region<1>
Sketch5-Region<2=
Sketch5-Region<3= —

Fig. 29



H. Circular Pattern Terminal.

Step 1. Click Circular Pattern |"E‘ﬂ Cireular Pattern | i the Linear Pattern flyout
tures toolbar. Click the flyout arrow |~ | to select Circular Pattern.

(s
[ElE]

Linear
Pattern

on the Fea-

-

Step 2. In the Circular Pattern Property Manager set:

under Direction 1, Fig. 31
click cylindrical face of Motor, Fig. 32

B GirPatternt

& e

v X

Angle |i1 360°

a‘
Number of Instances '.'.;ﬁf' 2
check Equal spacing

under Features and Faces Cylindrical

face

Direction 1 Ea

5] e —

O Instance spacing
(® Equal spacing

S
T e

click Boss-Extrude3 (Terminal)

N

[ pirection 2 v

click OK w# .

Step 3. Save. Use Ctrl-S.

Features and Faces Ea

@ Boss-Extrude3 i
3

Instances to Skip
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Options
|:| Geometry pattern

Propagate visual
properties

() Full preview
@ Partial preview

Fig. 31




I. Mate Reference 1.
Step 1. Click a cylindrical edge of a termi-

nal to select it, Fig. 34.
[
Reference
Step 2. Click Reference Geometry seane
on the Features toolbar and Mate Ref-
erence from the menu.
Step 3. In the Mate Reference Manager:

Fig. 34

under Primary Reference Entity, Fig. 35

edge was preselected

under Secondary Reference Entity

click in Entity box 3@
and click top face of terminal,
Fig. 36

Mate Reference Type %
Parallel
click OK " .

Fig. 36
J. Mate Reference 2.

em] Mate Reference @

v X

Reference Name fal
Default

Primary Reference Entity ~

ﬁg I Edge<1>

§ | Defaurt v

2

Secondary Reference Entity Ll

—
Q [paraltel v
Ay

Any w

Tertiary Reference Entity Ll

a1

T S
T

Fig. 35

Step 1. Click eylindrical edge of the other ®[) Mate Reference @
terminal to select it, Fig. 37. v
Reference Name -~
n
Reference Primary Reference Entity A
Step 2. Click Reference Geometry ceomety 2 Il Edg**“i
on the Features toolbar and Mate Ref-  [peraut v
erence from the menu. e
Secondary Reference Entity Ll
Step 3. In the Mate Reference Manager: §2 [ Facet

under Primary Reference Entity, Fig. 38

edge was preselected

Fig. 37

e .

under Secondary Reference Entity

click in Entity box ﬂg
and click top face of terminal,
Fig. 39

Mate Reference Type %
Parallel

click OK % .

Fig. 39
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Tertiary Reference Entity ~

[

\

Z
Fig. 38




K. Material Chrome Stainless.

s —
Step 1. Right click Material £S5 in the Feature Manager and click
Edit Material, Fig. 40.
Step 2. Expand Steel in the material tree and click Chrome Stainless
Steel. Click Apply and Close.
Step 3. Save. Use Ctrl-S. & 2B L 4

TN LLP

i Face<1>@Bos...
ﬁBoss-E}t‘trudﬂ

a Body

)( Remove All Part Nl pear...

L. Appearance.

Step 1. Click the Motor
to select the part,
click Appear-
ances Callout

on the

context toolbar and
click Motor %,
Fig. 41.

Click part
Fig. 41
Step 2. In the Appearances Property Manager:
under Color, Fig. 42

set RGB values:

R 202

G 209

B 222

¢ B[ R[e[&]

¥

(@ MOTOR (Default)

» History

L4 Annotation;
[E=5 Material <not specified> |
m Front Plane 55 Edit Material
[j:] Top Plane l? Configure Materi
m Right Plane Manage Favorites
L COrigin

4 MateReferences

L4 ﬁ Boss-Extrudel

v (@ Cut-Bxrude!
[ Fillet1

4 ﬁ Boss-Extrude? Brass

v [E Cut-Bxtrude2

L4 ﬁ Boss-Extrude3
igﬂ CirPatternl

ABS PC

PSHI

Fine

Cast Allay Steel

Flain Carbon Steel

Malleable Cast Iron
1060 alloy

PET General Purpose

Q(olor
v B

| Bas;c'! Advanced
Color/Image

Selected Geometry

~

MOTOR.SLDPRT
®
®
@

click Keep Visible ™ and OK % | Fig. 42. The Push Pin

# Color

Remove Appearance

ES

Zl

on allows selection of another appearance.
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| standard

|

i
-

[ E& EH

. 209

S

Fig. 42
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Step 3. Over at the Task pane, click the Appearances

. ® °
Task tab e , expand Plastic, click High A& =
L . . sl v O Appearances(color) =
Gloss and in the lower pane select white high | | p5 e
gloss plastic, Fig. 44. g S,
E '@ Low Gloss
Step 4. In the Appearances Property Manager, [@ soft Touch
under Selected Geometry = [g renures

click Select Faces ﬁ , Fig. 45

click rear face of Motor, Fig. 46

click Select Features ﬁ , Fig. 47

click Polarity slot Cut-Exturde-2, Fig. 48
click OK % .

cream high gloss plastic

Fig. 44

Polarity
slot

Fig. 48
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8= white high gloss plastic ()

- <@
o v

Ba Colardmage

Selected Geometry Ll

Face<1=

)

Remove Appearance

>

Color

ZI
Istﬂndar(l j

L E

B = =
|
H = =
— ]
B = =
— )

& RGB £ Hsv

Fig. 45

@ white high gloss plastic (@

\fX

Bg Color/Image

Selected Geometry -~

Face<1>
\ \
T

Remove Appearance

>

Color

Zl
| standard R |

-
B
B

. 255

. 255

M= S
L —
®RrcB O Hsv

Fig. 47

E-CAR PAGE4-11




Step 5. Back over at the Task pane, click the Ap-

pearances Task tab G , expand Metal,
click Brass and in the lower pane select
polished brass, Fig. 49.

Step 6. In the Appearances Property Manager,

under Selected Geomet

Select Features ﬁ should still be
selected, Fig. 50

click both terminals, Fig. 51
click OK % and then click Cancel .

Step 7. Save. Use Ctrl-S.

/

Terminals

Fig. 51
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R EINER]

® @
v O Appearances(color) )

> [ Plastic

v % Metal
I St&
ﬁ Chrome
ﬁ Aluminum
E’ Bronze

% Brass.
%‘ Copp&

= Mickel v

polished brass

brushed brass

Fig. 49

@ polished brass ®@
. x
] v

@ Color/Image

Selected Geometry Ll

Ci
‘ \
I

irPatterni

Color fal

[
d |
| standard ~ |

g
i

[ Bk B
o B

I =S|
®RGB OHsv
Fig. 50
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