hapter 12 Solar Train
< Motor Bracket

A. Extrude1 Sketchl1.
iy
Step 1. Click New . on the Standard toolbar, click Part Metric

and OK.

s BERel@
. ik . ﬁ 4

Step 2. Click Top Plane | L) in the Feature Manager and click Sketch e By

on the context toolbar, Fig. 1. » (&) Annotations

Bt QAL
Step 3. Click Line n/: (L) on the Sketch toolbar.
. Right Plane
4. Sketch lines, Fig. 2 —

Step 4. Sketch lines, Fig. 2. Fig. 1
Step 5. Unselect Line tool. To

unselect, right click graph-

ics area and click Select

from menu. L.

| <= Origin I

Step 6. Ctrl click the two hori-

zontal line at bottom to

select both. Release Ctrl

key and click Make Col- — | - é N\ =X

’, o Y D)
linear |#* | on the context TREPOC &
toolbar, Fig. 3.
Ctrl click lines
¥ Y

B ' '

Fig. 2 Fig. 3
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o
Step 7. Click Smart Dimension | ™"
Sketch toolbar. -
Step 8. Add dimensions, Fig. 4.
Step 9. Click Circle @ (S) on the Sketch toolbar.
Step 10. Sketch circle above Origin L, Fig. 5.
Step 11. Unselect Circle tool. To unselect, right click
graphics area and click Select | from menu.
Step 12. Ctrl click centerpoint of circle and Origin L__

to select both. Release Ctrl key and click Make

(S) on the

Vertical on the context toolbar, Fig. 6.
33
16.5 ~—4.2
()
4.5 ~—1
f
27.1
54.7
S
10
#
54
f 9.6~ 5.6 |—
20.5
Fig. 5

33
16.5 y*4.2
f
4.5 i
f
27.1
54.7
10
{
54
* 9.6-5.4—
20.5
Fig. 4
_____________ 33
- = AR
e TR
* C)\ Ctrl click
45 “~—1 center ppint
~<€—and Origin
* g
27.1
54.7
S
10
!
54
f 9.6~ 5.6 |—
20.5
Fig. 6
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o
Step 13. Click Smart Dimension |,,-™" | (S) on the
Sketch toolbar. -

Step 14. Add dimensions, Fig. 7.

Features | on the Command

Click Features
Manager toolbar.

Step 15.

@l

Extruded
Boss/Base

Step 16. Click Extruded Boss/Base on the Fea-

tures toolbar.

Step 17. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 8

End Condition Blind

Depth {a 2.55
under Selected Contours
click the three contours, Fig. 9

click OK »# .

Fig. 9

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

16.5

33

54.7

27.1

10

4.5

54

4
L/

9.6~

20.5
Fig. 7

5.6 [~

v X ®

From

Direction 1

Blind

@ Boss-Extrude

Sketch Plane

~ 1

) Direction 2

[ Thin Feature

Selected Contour.

& 2.55mm‘

Draft outward

Sketch1-Region<3>
Sketch1-Region<2>

Fig. 8

Step 2. Key-in MOTOR BRACKET for the filename and press ENTER.
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C. Extrude2 Sketch2 Legs.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click Top Plane |E| in the Feature Manager and click Sketch
on the context toolbar, Fig. 10.

Click Normal To

Click Corner Rectangle

&

1

the Sketch toolbar.

Sketch corner rectangle at top
corner of Extrude, Fig. 11.

Click Smart Dimension

o

Smart
Dimension

-

(S) on the Sketch

toolbar.

Add dimensions, Fig. 12.

Unselect Smart Dimen-
sion. To unselect, right
click graphics area and click
Select % from menu.

¢ ERE S @ >
¢

&) MOTOR BRACKET (Default)

4 -’ﬁ Annotations

3 Solid Bodies(1)
§q_; Material <not specified>
[j Front Plane

] Top Plane

L g e CliCK..
I_, Origin
4 éj Boss-Extrude1

C Sketch2

Fig. 13

Click Right Plane[!] in the

Feature

Manager to select

plane, Fig. 13.

Ctrl drag a selection to
select rectangle, Fig. 14.

Click Mirror Entities ‘[H'ﬂ Mirror Entities | on the Sketch toolbar, Fig. 15.

in the Rectangle flyout

on the Standard Views toolbar. (Ctrl-8)

i

S ER S @ >
¥

{8} MOTOR BRACKET (Defaul)
4 Annutatiuns
3 Solid Bodies(1)
O —
@ H .
238 Material 4| 5~ =
; C.® &4
] Front Pla ‘ }/ -
[ Top Plane

1] Right Plane
I_, Origin

4 éﬂ Boss-Extrude1

Fig. 10

..and Ctrl |
drag

Fig. 14

]

Fig. 15
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N7

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

Step 11. Click Isometric on the Standard Views toolbar. (Ctrl-7)

@

Extruded
Eoss/Base

Step 13. Click Extruded Boss/Base on the Features toolbar.

Step 14. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 16
End Condition Blind

Depth @ 13.55
click OK % .

Step 15. Save = (Ctr1-s).

Fig. 17

D. Cut-Extrude1 Sketch3 Axle Hole.
Step 1. Click Right Plane |;| in the Feature Manager and click Sketch

i on the context toolbar, Fig. 18.
Step 2. Click Circle Gj (S) on the Sketch toolbar.
Step 3. Sketch circle above Origin L, Fig. 19. O
Step 4. Unselect Circle tool. To un-

select, right click graphics
area and click Select&
from menu.

Fig. 19

@Boss-Extrude
v X @&

From ol

Sketch Plane 7

Direction 1 A

Blind 7
"1 |

a

£ 13.55mm s o
.Merge resun

a

v

Draft outward

Fig. 16

G E RS °
¥

% MOTOR BRACKET (Default)
» ﬁ Annotations
3 Solid Bodies(1)

é}% Material <not specified>
Lj Front Plan| s— =
J Top Planj@
[ Right Plane
I_. Origin
4 éﬂ Boss-Extrudel
4 éﬂ Boss-Extrude2

Fig. 18
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Ctrl click centerpoint of circle and Origin

L to select both. Release Ctrl key and

click Make Vertical

context toolbar, Fig. 20.

Click Smart Dimension

&

Smart
Dimension

toolbar.

Dimension diameter 3.2 3
from top edge, Fig. 21.

Click Features | Features

on the

- (S) on the Sketch

on the Command Manager

toolbar.

Click Extruded Cut

on the Features toolbar.

In the Cut-Extrude Property Manager set:
under Direction 1,
End Condition Through All - Both

click OK %# .

Save (Ctrl-S).

@
Extruded
Cut

Fig. 22

Fig. 23

Fig. 20

Cut-Extrude
v X ®

From

Sketch Plane

Direction 1

Through All - Both ‘

1

() Flip side to cut

Draft outward

- Direction 2
Through All

Fig. 22
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E. Cut-Extrude2 Sketch4 Gear Cut.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.
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Click the top face and click Sketch t

on the context toolbar, Fig. 24.

Click Normal To 'GL‘
on the Standard Views
toolbar. (Ctrl-8)

Click Corner Rectangle

D in the Rectangle fly-

out D ™ | on the Sketch toolbar.

Sketch corner rectangle,
Fig. 25.

Unselect Rectangle tool.
To unselect, right click
graphics area and click
Select [:s\‘ from menu.

Ctrl click Origin L__ and
midpoint of a vertical line

and to select both. Release
Ctrl key and click Make

Horizontal on the
context toolbar, Fig. 26.

o

Click Smart Dimension | Smart

Dimension

toolbar. .

Add dimensions, Fig. 27.

()

¢

GRS @

B

N

L AR
Tl PP

I
2/
Ctrl click

Origin and
midpoint

!

Fig. 25

(S) on the Sketch

i

Fig. 26

—16.55—
—16.95

28.4

Fig. 27



Step 9.

Step 10. Click Features | Features | on the Command Manager toolbar.

Click Isometric e on the Standard Views toolbar. (Ctrl-7)

@

Step 11. Click Extruded Cut |=*™9*¢| on the Features toolbar.

Cut

Step 12. In the Cut-Extrude Property Manager set:

Step 13. Save (= (Ctr1-S).

under Direction 1, Fig. 28

End Condition Through
click OK %" .

Fig. 29 ()

F. Cut-Extrude3 Sketch5 Pin Hole.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Cut-Extrude @
v X ®
From A
Sketch Plane v
Direction 1 A
Through All s ~
() Flip side to cut
® ¢
-
Draft outward

Fig. 28

Click the top face and click Sketch || __
on the context toolbar, Fig. 30.

Face

Click Normal To 'GL‘
on the Standard Views
toolbar. (Ctrl-8)

Click Circle 'Ej (S) on the
Sketch toolbar.

Fig. 30
Sketch a circle at centerpoint of arc and two circles at

bottom, Fig. 31. To wake up centerpoint, hover cursor over
circular edge.

Unselect Circle tool. To unselect, right click graphics area
and click Select L\@ from menu.

—©®

Fig. 31
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Step 6. Drag selection to select QO =K1
all circles and click Make ¥ |2 Thﬂ% OO La
!
Equal| = |on the context ] V | |
toolbar, Fig. 32. i

Step 7. Ctrl click both bottom B
circle centerpoints to
select both. Release Ctrl
key anc'lcizlk Make Hori-

Ctrl click
centerpoints

zontal !:! on the context — /
toolbar, Fig. 33. FQ

o

Step 8. Click Smart Dimension ‘
&

Fig. 32 Fig. 33
Dini;"::itgn (S) on the Sketch toolbar.

-

Step 9. Add dimensions, Fig. 34. ©5.15
Step 10. Click Isometric @ on the Standard Views toolbar. [
(Ctrl-7) -
Step 11. Click Features | Features | on the Command Manager
toolbar. 27.6
@ |
Step 12. Click Extruded Cut | ¢ | on the Features toolbar. O Q
Step 13. In the Cut-Extrude Property Manager set: ‘
under Direction 1, Fig. 35 15.8 118
End Condition Through All . :
Fig. 34
click OK .
Cut-Extrude ®
Step 14. Save = (Ctrl-S). e )

Through All s ~

1

[JFlip side to cut

a
v

Draft outward

Fig. 35

Fig. 36
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Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

G. Extrude3 Sketch6 Spacer for Pin. ﬁ

Click the top face and click Sketch t
on the context toolbar, Fig. 37.

Unselect face.

Click Convert Entities

)

Convert
Entities

- | on the Sketch
toolbar.

In the Convert Entities Property Manager:
under Entities to Convert, Fig. 38
click edge of each Pin hole, Fig. 39

click OK % .

@ Convert Entities @
A )

Entities to Convert ~

Edge<1>
Edge<2>

w

[ select chain

[Jinner loops one by one

Select all inner loops

["JFor Construction

Fig. 38
c
Click Offset Entities | °™¢ | on ]
Entities
the Sketch toolbar. Fig. 39

In the Offset Entities Property Manager set:
under Parameters, Fig. 40

Distance {? 1.5
click converted edge each hole, Fig. 41
click OK % .

@ Offset Entities @

v X +

Parameters

<\ 1.50mm
2 ‘
B ~dd dimer¥ions
[:] Reverse

@ select chain
(") Bi-directional

~
=]
=1

Cap ends
Arcs
Lines

Construction geometry:

[:] Base geometry
[ offset geometry Fig. 41
Fig. 40
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@l

Extruded
Eoss/Base

Step 8. Click Extruded Boss/Base

Step 9. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 42
End Condition Blind

Depth $ 1.75
click OK % .

Step 10 .Save = (Ctr1-s).

H. Create Planel1.
Step 1. Click Right Plane

=
_1.| in the Feature Manag-
er to display Plane in graphics area, Fig. 44.

Step 2. In graphics area Ctrl drag Right plane to
right hand side of the vehicle (passenger’s
side) and release, Fig. 45.

Step 3. In the Plane Property Manager set:

under First Reference, Fig. 46

Distance {& 2
and press ENTER.
The new plane should be towards
passenger’s side of right plane,
Fig. 45.

Click OK % .

Step 4. Save E

(Ctrl-S).

Hold down Ctrl
drag plane to right

Set distance 2 \
w

Fig. 45
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on the Features toolbar.

@ Boss-Extrude
v X ®

From

sketch Plane

Direction 1

Blind

~

£y 1.75mm
-Merge&

Draft outward
.
Fig. 42
% E '$' e > ﬁ Plane
? v X~
) MOTOR BRACKET (Defaul)
M
4 @Annotations —
» Solid Bodies(1) First Reference
© —
235 Material <not specified> @ IRight Plane
LJ Front Plane . ‘
H | Parallel
[ ] Top Plane
E Right Plane Perpendicular
I—. Origin ‘ Coincident
> éﬂ Boss-Extrude1 45.00deg
4 éﬂ Boss-Extrude2
v (@ cut-Extruder 2.00mm ‘
r (@ cut-Extrude2 Flip offsel
r (@ cut-Exdrude3 n&:‘ 1
4 éﬂ Boss-Extrude3 @
Mid Plane
.
Fig. 44
g Second Reference
Third Reference
Options
[ Flip normal

Fig. 46




I. Extrude2 Sketch7 Motor Mount, € e [BRE[e[@] >
. . . . ?
Step I. Hide Planel ﬁ To hlde’ click Planel ﬁ mn &) MOTOR BRACKET (Defaul) {5y MOTOR BRACKET (Default)
1 ' » [ Annotations L4 nnotations
the Feature Manager and Hide |™S{’| on the ' ’_:olid e ' ?olid e
COIlteXt tOOlbaI', Flg. 47. é% Material <not specified> E% Material <not specified>
LJ Front Plane LJ Front Plane
. 4 . LJ Top Plane LJ Top Plane
Step 2. Click Planel | {_| in the Feature Manager and [ Right Plane [ Right Plane
click Sketch a‘f_ on the context toolbar, , %Eﬁi’lmdﬂ , %Egzimdﬂ
Fig 48 4 éjBosstxtrudeZ 4 éﬂBosstxtrudeZ
: ' » I?Cuthxtrude1 4 @Cut{xtrudﬂ
» Bonigy 1® @ ¢ > Bare gy i® @ ¢
) T , BC”"‘C\&@T >@cm—Eﬁ-®a@T
Step 3. Click Normal To || on the Standard » & Boss = > @) oss L~ b
Views toolbar. (Ctrl-8) B pret|_ Tpnet
Fig. 47 Fig. 48
. -P'F .
Step 4. Click Centerline |;* |in the Line flyout /: ™ | on the Sketch toolbar.
Step 5. Sketch two centerlines. A Fmm———_ -
vertical centerline up -'
from bottom edge
and chained cen-
terline to cen-
terpoint of axle i
hole, Fig. 49. To Fig. 49
wake up center-
point, hover cursor
over circular edge.
Step 6. Click Circle Gj
(S) on the Sketch
toolbar.
Step 7. Sketch circle at ‘ ‘
top endpoint of Fig. 50
vertical center-
line, Fig. 50.
Step 8. Click Smart
Dimension
&
Smart
Dimension
M)
on the Sketch
toolbar. 12.5
Step 9. Add dimen- ‘
sions, Fig. 51. Fig. 51
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C
Offset
Entities

Step 10. Click Offset Entities on the Sketch toolbar.

Step 11. In the Offset Entities Property Manager set:
under Parameters, Fig. 52

Distance {? .2 (interference fit for Motor)

check Reverse

uncheck Bi-directional

under Construction geometry

check Base geometry

click circle, Fig. 53

Yellow offset circle on
I 024
inside - base geometry (construc-
tion) on outside

Click Keep Visible

%" _ The Push Pin A on allows
selection of another offset.

@ Offset Entities

«x@~

Parameters

G 0.20mm
B Add di&,lcns
. Reverse
B select chh

E] Bi-directional
Cap ends
Arcs
Lines
Construction geometry:
. Base geometry
() offset geometry

and OK / X Fig. 52
12.5 \
J
Fig. 53
@ Offset Entities
v X

under Parameters, Fig. 54

Distance {? 33
uncheck Reverse

under Construction geometry
uncheck Base geometry
click offset circle, Fig. 55
Yellow offset circle on
outside

click OK % twice.

Parameters

<'\ 330mm
.
B Add dimen¥ions

[:] Reverse
B select ch&
() Bi-directional
Cap ends
Arcs
Lines

Construction geometry:

E] Base geometry

[[) offset geometry

Fig. 54
B
I
Fig. 55
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Step 12. Click Line :/: (L) on

the Sketch toolbar.

Step 13. Sketch two radii
from Origin

L__at angle

to outside
circle, Fig. 56.
Double click to
terminate chain
of lines.

Step 14. Click Smart Dimension 3.3—  Fig. 56

&

Smart
Dimension

toolbar.

Step 15. Add dimensions, Fig. 57.

Step 16. Click Convert

- (S) on the Sketch

©

Convert
Entities

Entities | .
on the Sketch
toolbar.

Step 17. In the Convert

Entities Property Manager: 3.3— /

under Entities to Convert, Fig. 58 Fig. 57 () Convert Entities @)

click bottom edge, Fig. 59m v X =
Click OK 'J . @ 24 Entities to Convert

77° N

3.3—

Fig. 59
SOLIDWORKS 26 MoTor BRackeT SOLAR TRAIN Pace 12-14



Step 18. Click Isometric @ on the Standard Views toolbar. (Ctrl-7)

Step 19. Click Features | Features | on the Command Manager toolbar.

@)
Step 20. Click Extruded Boss/Base bauded | on the Features toolbar.
Step 21. In the Boss-Extrude Property Manager set: €] Boss-Extrude @
under Direction 1, Fig. 60 vx®
End Condition Mid Plane R —— =
Depth @ 9 Dire:ﬁ:l.i’lelane VA
under Selected Contours » I ~ ‘
click the contour, Fig. 61 o
n5° > 9.00mm s
click OK % . i .
:
Step 22' SaVe E [J Thin Feature v
(Ctrl-S). Selected Contours ~
0 Sketch7-Region<1>
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J. Extruded Cut4 Sketch7 Cut Motor Mount.
Expand Boss-Extrude4 in the Feature Man-

ager and click motor mount, Sketch7 C to

Step 1.

Step 2.

Step 3.

Step 4.

select sketch, Fig. 63.

Click Extruded Cut
toolbar.

Extruded
Cut

on the Features

In Cut-Extrude Property Manager set:
under Direction 1, Fig. 64
End Condition Mid Plane

Depth $ 13.6
under Selected Contours
click inside circle, Fig. 65

click OK w# .

Save E (Ctrl-S).

S ER S
g

&) MOTOR BRACKET (Default)
4 -’ﬁ Annotations

» Solid Bodies(1)

%% Material <not specified>
[,J Front Plane

[,J Top Plane

[,J Right Plane

I_, Qrigin

éﬂ Boss-Extrude1

éﬂ Boss-Extrude2

@ Cut-Extrude1

@ Cut-Extrude2

@ Cut-Extrude3

éﬂ Boss-Extrude3

[,J Plane1

A éﬂ Boss-Extrude4
@Sketch? ‘

v v v v v v

Fig. 63

Cut-Extrude @

v X ®

From A
Sketch Plane v

Direction 1 ~

J N

v

-

) ‘\3.60mm~ D
() Flip side to ¥t

:
Draft outward
[:] Thin Feature v
Selected Contours A
O m
Fig. 64
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K. Fillets 1-6.

Step 1. Rotate view to back side, Fig. 68. To rotate view, in Isometric
Y

axis of the Reference Triad I twice.
z X

@
Step 2. Click Fillet |Filst| on the Features toolbar.

-

Step 3. In the Fillet Property Manager set:
select FilletXpert, Fig. 67

(1) Radius K 3.7
click top edges of both legs (4), Fig. 68
click Apply

(2) Radius ﬁ'\- 1.5 Radius 1.5
click both edges of pin flange (2), Fig. 69
click Apply

Ne

, Shift click the Y

@ FilletXpert @
v X 5
Add | Change | Comer ‘

Items To Fillet ~

@ Edge<1> ‘

Edge<2>
Edge<3>

8 show selection toolbar

“]l

370
~ | mms =
Apply ‘
Options ~

8 select through faces

{8 Tangent propagation
© Full preview

() Partial preview

() No preview

Fig. 67
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(3) Radius ({ 1

click vertical edge of Extrudel, Fig. 70

click Connected to end loop t 10 edges on the Fillet pop-up
click edge at leg to unselect Radius 1

click Apply
, ~_
Fig. 70 Unselect edge
(4) Radius f{ 4
click circular edge of Pin hole spacer Extrude (3), Fig. 71
click Apply
Radius .4
Fig. 71
(5) Radius f{ 5
click both edges of motor mount at bottom (2), Fig. 72
click Apply

Radius 5

Fig. 72
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(6) Radius ({ 1

click both top faces of motor mount (2), Fig. 73
click OK % . Radius 1

© @

Step4. save = (ctr-s).
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L. Appearance: Blue Plastic. GZEI°a@ | ®
Step 1. Click Isometric a on the Stan- [ e > 0805 @
dard Views toolbar. (Ctrl-7) @] Boss-Extruded
Click part —> %Bodv ‘
: : _ MOTOR BR, x
Step 2. Click part, click Appear: K romore par@*...
ance Callout on the
context toolbar and click
MOTOR BRACKET {3,
Fig. 75.
Step 3. In the Appearances Task pane,
expand Plastic, click Medium )
Gloss and in the lower pane select blue Fig. 75
medium gloss plastic, Fig. 76. @ blue medium gloss plastic  (2)
= ®--@ Al VT
Step 4. Over in Appearances Property Manager, g ~ @ Appearances(colon e osox | @l surface it
under Color, Fig. 77 = %g g Glos | corimece [
ﬁ e @less| Selected Geometry ~
set RGB values l :ﬁ ::I)w Glﬂ:j s MOTOR BRACKET
R 124 ESQH Touch
G 164 L3 @ focued
o T T—
: @
Clle OK f . black medium gloss plastic I N N I
Step 5. Save = (Ctr1-s). s :
I
standard ~

Fig. 78
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