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A. Extrudel.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click File Menu > New, click Part Metric and OK.

Click Front Plane |_E_| in the Feature Manager and click

C

Sketch

Click Circle

Tank

Motor

on the context toolbar, Fig. 1.

G

(S) on the Sketch toolbar.

Sketch circle at Origin L, Fig. 2.

Click Line n/:

Sketch toolbar.

(L) on the

Sketch two vertical lines
(chords) across circle, Fig. 3.

Right click graphics area

and click Select

from

menu to unselect Line tool.

Fig. 2

Ctrl click both lines to select both. Release Ctrl

key and click Make Equal

toolbar, Fig. 4.

Click Smart Dimension

on the context

&

Smart
Dimension

-

Step 10. Add the dimensions, Fig. 5.
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Step 11. Click Features | Features | on the Command Manager toolbar.

@

Step 12. Click Extruded Boss/Base | Btruded | on the Features toolbar.

Eoss/Base

Step 13. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 6

Depth @ 25

under Selected Contours
click contour, Fig. 7

click OK %# .

B. Save as "MOTOR".

Step 1.

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

Click File Menu > Save As.

C. Extrude2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

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

on the context toolbar, Fig. 8.

(w
Click Offset Entities | ©fs¢et | on the Sketch toolbar.

Entities

4

In the Offset Entities Property Manager set:
under Parameters, Fig. 9

Distance & 1

click front face, Fig. 10
click OK % .

Click Features | Features | on the Com-

mand Manager toolbar.

Front
face

-

@

Click Extruded Boss/Base BExtrL;ged on Features
055/bdse
toolbar.

In the Boss-Extrude Property Manager set:
under From, Fig. 11
Start Condition Offset
Offset value 4.6
under Direction 1

Depth @ S

click OK %# .

D1 9.8

Fig. 7

@ Boss-Extrude @

v X ®

From ~
Sketch Plane b

Direction 1 ~

Blind b4

"1
G 2500mm~

Draft outward

[ pirection2 v
[ Thin Feature v
Selected Contours ~
0 Sketch1-Region<1> —
.
Fig. 6

" Fig. 12

S BRI S @ "
g

& MOTOR (Default)
» [A Annotations

4 -Solld — -~
33 Materi e ‘;‘/ J’
U Front Plane

[:J Top Plane
[j Right Plane
I_, Origin

4 éﬂ Boss-Extrude1

Fig. 8

@ Offset Entities @

v X M

Parameters

-

[ Add dime®ions
[ Reverse
Select chain
[ Bi-directional
Cap ends
Arcs
Lines
Construction geometry:
[[]Base geometry
[] offset geometry

Fig. 9

éﬂ Boss-Extrude @

v X ®

From ~

Offset b
4.60mm‘ -

Direction 1 ‘ ~

Blind v

"1

£ 050mm B
Mergere‘t

S

Draft outward

Fig. 11

SOLIDWORKS 22 Motor TANK PAGE 19-2




D. Extrude3.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click the front face and click Sketch
toolbar, Fig. 13.

ﬂ on the context

Click Circle @ (S) on the Sketch toolbar.

Sketch circle at Origin L, Fig. 14.

&

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

-

Dimension diameter 6, Fig. 14.

Click Features | Features | on the Command Manager toolbar.

@l

Click Extruded Boss/Base | Extruded | on the Features toolbar.

Boss/Base

In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 15

Depth {a 1.8

click OK »# .

Save ﬁ (Ctrl-S).
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@ Boss-Extrude @

v X ®

From ~

Sketch Plane =

Direction 1 ~

Blind i

. I

£ 1.80mm B
Merge&

Draft outward

Fig. 15
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E. ExtrudeA4.

Step 1. Click the front face for Extrude3 and click Sketch [|__|on
the context toolbar, Fig. 17.

Step 2. Click Circle Gj (S) on the Sketch toolbar.

Step 3. Sketch circle at Origin L, Fig. 18.

&

Step 4. Click Smart Dimension ;"™ | (S) on the Sketch toolbar.

-

Step 5. Dimension diameter 2, Fig. 18.

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

@l

Step 7. Click Extruded Boss/Base | Exruded | on the Features toolbar.

Boss/Base

Step 8. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 19 W] Boss-Extrude ®
Depth {a 8 :/ T ~

under Direction 2 sketch plane v
Depth £y 29.8 % 1

click OK % . ” |

£y 800mm ‘
Merge reMit

Draft outward

Direction 2 ~
Blind i

£ 29.80mm

~
Fig. 19
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F. Cut Extrude.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

=
Click Front Plane |;| in the
Feature Manager and click » [&] Annotations

e v [@) Solid § = =
Sketch [I__| on the context 3 Mater L—;"” £

toolbar, Fig. 21.

I_,Or\'gin
Click Back @ on the Stan- : :ﬂﬂzossiiﬁruje;
dard Views toolbar. (Ctrl-2) » &soss exrudes @
4 éﬂﬁoss{xtruded

Fig. 21
Click Center Rectangle E
in the Rectangle flyout D ™ | on the Sketch

toolbar.

¢ BE RS
v

& MOTOR (Default)

Lj Front Plane

[ﬂ Top Plane
[ﬂ Right Plane

Sketch center rectangle above Origin L, Fig. 22. \/

Fig. 22

Click 3 Point Arc

Sketch arc bottom horizontal line endpoints and
radius below, Fig. 23.

Right click graphics area and click Select %
from menu to unselect Arc tool. @

Ctrl click centerpoint of rectangle and Origin

£y~ on the Sketch toolbar.

£ (S) in the Arc flyout

Fig. 23

L to select both. Release Ctrl key and click

Make Vertical

on the context toolbar, Fig. 24.

Ctrl click centerpoint of arc and bottom line of rectangle to select both. Release Ctrl

key and click Coincident /{. on the context toolbar, Fig. 25.

and Origin

et
N T 120500 O Gk
/‘ = i
,’ R I = #, Ctrl CIICk |
/ o |7—"ﬂ PO centerpoint \/
Citrl click and line
centerpoint

D) ®

Fig. 24 Fig. 25
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Step 10. Click Smart Dimension

toolbar.

Step 11. Add dimensions, Fig. 26.

Step 12. Rotate view to view inside cut, Fig. 28. Use Right

Arrow key and Down Arrow key .

Step 13. Click Features | Features | on the Command Man-

ager toolbar.

o

Smart
Dimension

-

@
Step 14. Click Extruded Cut | Extruded

Cut

(S) on the Sketch

on the Features toolbar.

Step 15. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 27

Depth @ 5

Reverse Direction

A

under Selected Contours

click both contours, Fig. 28

click OK %# .

Step 16. Save [ (Ctr1-S).
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Cut-Extrude ®
v X ®
From ~
Sketch Plane b
Direction 1 ~
/7 | Biind -
R ——
"N
5 5.00mm 2
[ rip su&ut
Draft outward
[] pirection 2 v
] Thin Feature v
Selected Contours A~
0 Sketch5-Region<1>
Sketch5-Region<2>
.
Fig. 27
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Fig. 26
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G. Draft.

Step 1. Click Draft on the Features toolbar.

i} Draft1 @
Step 2. In the Draft Property Manager set:  _ « - » i"’_”tplp'a”e
under Type of Draft, Fig, 29 Ry
select Neutral plane peoromt ~ %Ongln
A Neutral plane * Boss-Extrude
under Draft Angle E gztam’;g ‘:E ‘ 4 éﬂ Pnca-Fytrirda?
100 :p rj Fig. 30
Draft Angle A I
Neutral Plane [ 10.00deg‘ : ,
Expand flyout Feature Neutral Plane
Manager design tree and 2] lm A
click Top Plane [ 11, Fig. 30 o ] \“\
Faces to Draft i e \‘
click face at bottom of cut, N
Fig- 31 Nnn: . . ~ \\\\\
click OK % . Dhsrow prvw
Fig. 29 \ Q@ L
- \\ 7
H. Mirror Cut Features. AN
. - g
Step 1. Ctrl click Top Plane | ;_| , Cut-Ex- ? Eol@ >
trudel and Draftl feature to select © MOTOR (Default
Plane and features, Fig. 32. > (&l Annotations
» [@) Solid Bodies(1) . A
éi Material <not specified> Flg' 3 1
Step 2. Click Mirror on the Features [”i;":::‘:ge
toolbar. [ Right Plane
%Orig\'n
» Boss-Extrudel
Step 3. In the Mirror Property Manager click » €] Boss-Extrude?
» éﬂ Boss-Extrude3
OK 'J 5 Fig. 33. 4 éﬂ Boss-Extrude4
» (@ Cut-Extru
E;‘E] Mirror @ @ . B Draft1 & B
v x N Fig. 32 - AN
Mirror Face/Plane / \
@ [oprie ] _ ;
Secondary Mirror Face/Pl v \\\\ F = v\—\\\\
econdar’ irror Face, lane o \\ \ //f/ // ‘ \\
Fe:'ftures to Mirror N // p \/ /,
@ ([Z)lrJ;tE;(trudﬂ / A
Bodies to Mirror v
Options A N .
[[] Geometry Pattern /”l’@/f,< e @
Propagate visual \\
properties
(O Full preview \
(® Partial preview
. e
Flg. 33 N 4/,,/
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:5_5 Material <not specified>

4

-

TANK PAcGe 19-7




I. Extrudes. g N

=
Step 1. Click Front Plane |;| in the Feature g 110108 petaun
1"'\.??_ » [A] Annotations

Manager and click Sketch |[|__[on |, 5

= 8 \
the context toolbar, Fig. 36. E MaterD ﬁ’V@J» N
i Front Plane; N

[E] Top Plane
. . [j] Right Plane
Step 2. Click Circle |(2}| (S) on the Sketch "
tOOlbar. 4 éﬂBoss—Extrudm

4 éﬂ Boss-Extrude2
4 éﬂ Boss-Extrude3
4 éﬂ Boss-Extrude4 \\

Step 3. Sketch circle at Origin L, Fig. 37.  © curbaruger N

i} Draft1 \

[ Mirror1

Step 4. Click Line I/: (L) on the Sketch toolbar. Fig. 36 A ( ]ﬁ

Step 5. Sketch vertical line A | (chord), Fig. 38. Flg 37

Step 6. Click Smart Dimension

o

Smart
Dimension N

. (S) on the \
Sketch toolbar. N

Step 7. Add dimensions,
Fig. 39.

Step 8. Click Features AN

AN
Features | on the Com- .

mand Manager toolbar.

Step 9. Click Extruded Boss/Base ( N ]
& Fig. 38 Fig. 39

extruded | On the Features toolbar.
Eoss/Base

Step 10. In the Boss-Extrude Property Manager set: o

under Direction 1, Fig. 40 € Boss-Extrude ©)
v X ®
Depth {a 2.2 From ~ P\
. . F Sketch Plane v N\
Reverse Direction S N \\
under Selected Contours 77 ging . \
click contour, Fig. 41 ,?
click OK "'If . & [220mm =
Merge&
Step 1. Save [ (Ctr1-s). |
[ Direction 2 v \\
[] Thin Feature v
Selected Contours ~
©
Fig. 40
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J. Fillet Edges.
@

Click Fillet |Fitet | on the Features toolbar.

-

Step 1.

Step 2. In the Fillet Property Manager set: ,
select FilletXpert, Fig. 42 K

Radius .‘{ 3 A

click rear circular edges (2)
of Extrudel, Fig. 43
click Apply

Radius (R, .25, Fig. 44

Radius 3

\
I
O

| g

| ﬁ\\

Fig. 43

click rear circular edge of shaft, Fig. 45.

click Isometric a

on the Standard Views toolbar. (Ctrl-7)

click front circular edge of shaft, Fig. 46
click Apply

SOLIDWORKS 22 MoTOR

\\\\\ \
Nl
b
7 4
/// J
e /
/
Fig. 46

@ FilletXpert @

v X
G W

Items To Fillet

@ Edge<1>

Show selection toolbar
v

Apply

>

Options
Select through faces
Tangent propagation
(® Full preview
(O Partial preview
(O No preview

Fig. 42

A

@ FilletXpert @

v X B

Items To Fillet

@ Edge<3>

Show selection toolbar
v
Apply
Options
Select through faces
Tangent propagation
(@ Full preview

(O Partial preview
(O No preview

Fig. 44
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Radius (&, 1.2 . Fig. 47
click front circular edges (2) of Extrudel, Fig. 48

/ -
/'/ V \5}\
_~  Radius 1.2
o ﬁ\\
E\
\\
\\ P
>\
o A /
[//\\\\ r p
N\ \

click Apply S

Radius (%, .5, Fig. 49 N
click front edges of Extrude2 at Extrudel (6), Fig. 50
click Apply
click edge of flats on Extrudel (2), Fig. 51
click OK ¥

r—

Fig. 48

T <

-

Radius .5

,/;

~

-~ Fig.51
Step 3. Save [ (Ctr1-S).
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@ FilletXpert
v X B

Items To Fillet

©

Options
Select through faces
Tangent propagation
(® Full preview
O Partial preview
(O No preview

Fig. 47

@ FilletXpert
v X B

Items To Fillet

Edge<7>

Edge<8>
Edge<9>
Edge<10>
Edge<11>

W

Show selection toolbar

K 0.50mm v
Apply

Options ~
Select through faces

Tangent propagation
(® Full preview

(O Ppartial preview

(O No preview

Fig. 49

F

" TFig.52
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K. Appearance.
Step 1.

Step 2.

Step 3.

Step 4.

Rotate view to view rear, Fig. 53. Click Back g

% ZiEyle
TR LB

. ié @

' Face<1>@B..

(Ctrl-Z: then Right Arrow key and Down Arrow
key

Click the Motor to select part, click Appearances Call-
out 9 on the context toolbar and click Motor %,

Fig. 53.

In the Appearances Task pane, expand Metal, click
Aluminum and in the lower pane select polished alumi-

num, Fig. 54.

In the Appearances Property Manager:
under Color, Fig. 55
set RGB values:
R 170
G 178
B 196

click Keep Visible =# and OK W' . The

Push Pin| *
appearance.

on allows selection of another

Fig. 56
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ClicK -
part

A {57 M
® -@
v e Appearances(color) N
> ﬁ Plastic
v ﬁ Metal
ﬁ Steel
ﬁ Chrome
ﬁ Aluminum
ﬁ Bronze s
ﬁ Brass

V= canner v

ﬁ Boss-Extru...
a Body

% MOTOR lx
XRemove Al I~

©

Fig. 53

' polished aluminum @
v X

Basic Vzdvanced

Color/Image | & Mapping

polished aluminum s

brushed aluminum

Fig. 54

A

w
3
a
[2]
o
-]
3
&

<

MOTOR.SLDPRT

CICIRICT - |

Remove Appearance ‘

Colur

. ‘standard ™ ‘

T
o

I;_A

|
©® RGB

OHsv

Fig. 55
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Step 5. In the Appearances Task pane, expand Plastic, «
click High Gloss and in the lower pane select ©--@
light gray high gloss plastic, Fig. 57.

Step 6. In the Appearances Property Manager,

under Color, Fig. 58

set RGB values:

R 122
G 122
B 122

under Selected Geometry

Q
N

v e Appearances(color) A

v ﬁ Plastic
ﬁ High Gloss
'@ Medium GI&
ﬁ Low Gloss
ﬁ Soft Touch

ﬁ Textured

ﬁ Clear Plastic
ﬁ Satin Finish
o

beige high gloss plastic
click Select Features ﬁ

click Boss-Extrude5, Cut-Exturdel,
Mirror1 and Filletl Fig. 59

click Select Faces

click other faces at rear

end, Fig. 61

rotate (7 total), Fig. 62
click OK %" and then click

Cancel H

Step 7. Save ﬁ
(Ctrl-S).

light grey high gloss plastiq

dark grey high gloss plastic

Fig. 57

Fig. 59

@

, Fig. 60

Fig. 62
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O light grey high gloss p... @
v x [
Color/Image

Selected Geometry ~
Boss-Extrude5

Cut-Extrude1
Mirror1

Jﬂ@ﬂ

Remove Appearance

Color ~
.
‘standard > ‘

a
i

] 122‘ =

[ RREE =
B 2 =
®RGB OHsv
Fig. 58
O light grey high gloss p... @
v <@
Color/Image
Selected Geometry A
Mirror1 A
Fillet1
Face<1>

Remove Appearance ‘

Color A
1
‘standard “ ‘

e
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