hapter 17 Cluster Wheel Vehicle

MOTOR BRACKET

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

. = @
Step 2. Click Front Plane |E| in the Feature Manager and click Sketch %}l_ 7
on the context toolbar, Fig. 1. @, part1 (Default
4 Annot — -~
§J_§ Mater@
Step 3. Click Line /: (L) on the Sketch toolbar. Bj Front Plane
[} Top Plane
P 1 Ri ane
Step 4. Sketch 9 lines with the last line ver- — | & 1% L on
L SIS RCR R o Fig. 1
tical down to the Origin |. _, right ~
click vertical line at Origin and click Con-
struction Geometry |:E on the context w
toolbar, Fig. 2.
Origin ”
Pasa S AR S
Step 5. Ctrl click Origin L__ and bottom hori- Fig. 2 ® IZEM PO LA
zontal line. Release Ctrl key and click Make Coincident A on the
context toolbar, Fig. 3. Ctr] click Origin
and line d
& yd N |

Step 6. Click Smart Dimension |_>™ |(S) on the Sketch toolbar. -

Dimension

Fig. 3

-

Step 7. Add dimensions, Fig. 4. | 24.2 .
¢ 2.6~

Step 8. Click Features | Features | on the Command Manager toolbar. 3.2
f

@l

Step 9. Click Extruded Boss/Base | Bruded | on the Features toolbar.

Eoss/Base ’\

Step 10. In the Boss-Extrude Property Manager set: 245
under Direction 1, Fig. 5 e Q 22.56
End Condition Mid Plane 12 \\‘\
Depth £ 14.8 = }
Clle OK f . @ Boss-Extrude @ 2 7
v X ® 3 .
From A /4 5 *
. ‘Ske(ch Plane vA o 22'56 Fig. 4
Mid PI; s v
» .
> L
&5 [14.80mm = ~s -
B - ~ T
Fig. 5 Fig 1/4/25
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B. Save as "MOTOR BRACKET".
Step 1. Click File Menu > Save As.

Step 2. Key-in MOTOR BRACKET for the
filename and press ENTER. &% @ 1 ,

C. Cut Extrudel.
Step 1. Click the side face and click Sketch
%}[_ on the context toolbar, Fig. 7.

Step 3. With the face still selected, click Convert

©
Entities | <"t/ on the Sketch toolbar, Fig. 8. Fig. 7 Fig. 8

Entities

-

C T
Step 4. Click Offset Entities | “"*** | on the Sketch toolbar.

Entities /
Step 5. In the Offset Entities Property Manager set: [ offset ntities ® §/

under Parameters, Fig. 9 Vo

Parameters el
Distance { o 1 & \“'“Omm‘ £

]
check Reverse oo \
. EVEI’SE~
uncheck Select chain [ selectchain
O Bi-directiunas 1

click side converted lines, Fig. 10 o P
R R . ap ends L
offset line should be on inside Ares
Lines
Click OK f . Construction geometry:
DEasegeumelry

[ offset geometry

Step 6. Click Features | Features | on the Com- Fig. 9
mand Manager toolbar. T

Fig. 11
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Step 7.

Step 8.

Extruded
Cut

Click Extruded Cut

In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 12
End Condition Blind

Depth @ 1.3

under Selected Contours
click inside contour, Fig. 13

click OK w# .

D. Cut ExtrudeZ2.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Click Left @

toolbar. (Ctrl-3)

on the Standard Views

on the Features toolbar.

C

Click the inside face and click Sketch

on the context toolbar, Fig. 15.

]

Click Centerline :rf

n/ T | on the Sketch toolbar.

Sketch vertical centerline up from Origin

L, Fig. 16.

Click Corner Rectangle
angle flyout D i

in the Line flyout

face

in the Rect-

i

on

Cut-Extrude
v X ®

@

From ~

Sketch Plane ™
Direction 1 ~

2

Blind s £
v
@ S:Iri::dh( ’ L
z

Draft outward

D Direction 2 v
D Thin Feature v

Selected Contours ~

Ol—‘mF

Fig. 15

Fig. 14

L

the Sketch toolbar.

Sketch corner rectan-
gle to left of centerline
and coincident with
bottom edge, Fig. 17.

Click Centerpoint Arc
%t (S) in the Are
flyout £~

on the

£
¥

F

Sketch toolbar. Fig. 16

Fig. 17

Fig. 18

Sketch a centerpoint arc across top of rectangle centered on midpoint\\.\\ of top line of rect-

angle, Fig. 18.
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

o

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

Add dimensions, Fig.

-

19.

Unselect Smart Dimension. To unselect, right click graphics

area and click Select I:} from menu.

Drag a selection to left to select all geometry, Fig. 20.

Click Mirror Entities ‘[F'H] Mirror Entities | on the Sketch toolbar,

Fig. 21.

Click Isometric e

on the Standard

Views toolbar. (Ctrl-7)

Click Features | Features | on the

Command Manager toolbar.

Click Extruded Cut
Features toolbar.

Extruded
cut | on the

In Cut-Extrude Property Manager set:

under Direction 1
End Condition

, Fig. 22

Up To Surface

11.25

f

11.25

n

.25

-

a o
| |

>

~4.4~

click bottom face of Cut-Extrudel, Fig. 23 Fig. 20
under Selected Contours
click inside contours (4)

click OK w# .

= £
Bottom— |

face

Fig. 23
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Fig. 24

-4~
~4.4
Fig. 21

Cut-Extrude
v X ®

From

Sketch Plane

Direction 1

Up To Surface s

“1

Q | |Face<1>
[ Flip side to cu'
Draft outward
] pirection 2
] Thin Feature

Selected Contours

Sketch3-Region<1>
Sketch3-Region<2>
Sketch3-Region<3>

Fig. 22



E. Cut Extrude3 Holes.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Click top face of foot and click Sketch

toolbar, Fig. 25.

Click Centerline +*

Sketch toolbar.

Sketch horizontal centerline from Origin

Fig. 26.

in the Line flyout

—
I__|on the context

/: ™| on the

Lout to edge,

Click Circle Gj (S) on the Sketch toolbar.

Sketch circle on face of foot, Fig. 27.

Click Smart Dimension

the Sketch toolbar.

&

Smart
Dimension

-

Add dimensions, Fig. 27.

(S) on

Unselect Smart Dimension. To un-
select, right click graphics area and click

Select | .= from menu.

Drag a selection to right to select all ge-

ometry, Fig. 28.

Fig. 26

Click Mirror Entities ‘[%'H] Mirror Entities | on the Sketch toolbar.

Click Features | Features | on the Command Manager toolbar.

Click Extruded Cut | Extruded

@

Cut

In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 29
End Condition Through All

click OK w# .

Save E (Ctrl-S).

on the Features toolbar.

Cut-Extrude @

v X ®

From

Sketch Plane 0

Direction 1

Through All ‘ x>

~1

[ Flip side to cut

z

Draft outward

Fig. 29

Fig. 30
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F. Cut Extrude4.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Click the top face of body and click Sketch {f_ on the

/: ™| on the

context toolbar, Fig. 31.

]

+

Click Centerline |,+* | in the Line flyout

Sketch toolbar.

Sketch horizontal centerline across from Origin L, Fig. 32.

Click Corner Rectangle D in the Rectangle flyout

on the Sketch toolbar.

Dv

Sketch corner rectangle coincident with top and side edge of

Cut-Extrudel, Fig. 33.

Click Smart Dimension | ;.. ion

(S) on the Sketch toolbar

o

Smart

Add dimensions, Fig. 34.

Unselect Smart Dimension. Right
click graphics area and click Select %

Drag a selection to select all ge-

ometry, Fig. 35.

Click Mirror Entities

|['P|E|] Mirrar Entities ‘ on the Sketch

toolbar.

Click Features | Features | on the

Command Manager toolbar.

@
Click Extruded Cut Eﬂéuu?e-d
Features toolbar.

Fig. 34

Cut-Extrude
v X ®

on the

From

Sketch Plane

In the Cut-Extrude Property Manager:  oirection+

under Direction 1, Fig. 36 Bind
A

1>

End Condition Blind

Depth $ 1.5

click OK s .

~

v

~

£y 1.50mm §
[Flip side t¥Put

Draft outward

Fig. 36

~
-
-

oA

Fig. 37
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G. Fillet Edges.

Step 1.

Step 2.

Step 3.

@
Click Fillet |Fitet | on the Features toolbar.

-

In the Fillet Property Manager set:
select FilletXpert, Fig. 38

Radius ﬂ’\- 4.5

click both edges of foot (2), Fig. 39
click OK % .

save ) (ctr-s).

H. Mirror Body.

Step 1.

Step 2.

Step 3.

Step 4.

Expand Solid Bodies folder in the Feature

Manager. Ctr+l_ click Filletl ﬁ body and
Right Plane | ;_| to select Body and Plane,
Fig. 40.

Click Mirror on the Features

toolbar.

In the Mirror Property Manager click OK
W

save I (ctri-s).

@ FilletXpert @
v X E
Items To Fillet A
@ Edge<1> ‘
Show selection toolbar
~ [450mm s Mk
) Apply
Q Options A
Select through faces
Tangent propagation
(O Full preview
(®) Partial preview
(O No preview
Fig. 38
.
Fig. 39
SEES @ 5| [ ®
v v %
@ MOTOR BRACKET (Default) Mirror Face/Plane A
» Annotations @ |Right Plane |
~ [@] Solid Bodies(1)
a Fillet1 Secondary Mirror Face/Plane ~
G
2% Material <n&ecified> @ |
LJ Front Plane Mirror seed only
B Top Plane
Features to Mirror v
I: Right Plane
— Faces to Mirror v
I_, Origin
» éﬂ Boss-Extrudel Bodies to Mirror ~
L4 @ Cut-Extrude1 @J Fillett
L4 @ Cut-Extrude2
4 @ Cut-Extrude3 Options ~
» @ Cut-Extrude4 [ Merge solids
@ Fillet1 [ kniit surfaces
Fig. 40 Propagate visual properties
(O Full preview
(®) Partial preview
Fig. 41
Q
.
Fig. 43
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I. Sketch6 Pattern for Holes.

Step 1. Click the top face of body and click Sketch {f_
on the context toolbar, Fig. 44.
Step 2. Click Normal To ,;L on the Standard Views
toolbar. (Ctrl-8)
e =
Step 3. Click Centerline |4* |in the Line flyout ,/: i R
on the Sketch toolbar. ( - 4
Step 4. Sketch vertical centerline through Origin L, Fig. 44 P \
Fig. 45. O e
v
Step 5. Click Point | B the Sketch toolbar.
ep ick Poin on the Sketch toolbar.
Step 6. Sketch point at Origin and two Q Q
more points on centerline, Fig. 46.
& @ @
Step 7. Click Smart Dimension |,,.m" | (S) on
the Sketch toolbar. - - o
' . ' Fig. 45
Step 8. Dimension points 5, Fig. 47.
Step 9. Unselect Smart Dimension. To un- *\
select, right click graphics area and click Q Q
Select |4z from menu. i
N
Step 10. Drag a selection to right to select all Q O
points, Fig. 48. -
— LN -
Fig. 46
- _ - I
O 5 OO O
O i OO O
] | |
Fig. 47 Fig. 48
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Step 11. Click Linear Sketch Pattern |G Linear sketch Pattern - | on the Sketch toolbar.
EE Linear Pattern @ @

Step 12. In the Linear Pattern Property Manager set:

under Direction 1, Fig. 49

Spacing @ 5

a
Number of Instances a5 2

under Direction 2

(=]
Number of Instances 2% 2

Spacing@ 5
Angle E 180

click OK w# .

Step 13. Click Exit

Exit
Sketch

Sketch

on the Sketch
toolbar.

=

Direction 2

Spacing: [Smm
Instances: |2

@
@

v X

Direction 1

e |500mm -

ol ‘ v
[ bimension¥ spacing

P A

ey 0

Display instance count

[ |0‘00deg ‘ .

Fix X-axis direction

Direction 2

o |500mm ‘ -

02 ~ v
[ bimensionY spacing

L SR

Display instance count

2 | 180.00deg ‘ ~
‘ v
[ pimension ar¥le between axes

Y-axis ‘

A~

"~

Entities to Pattern ~

E"D Pcints
Point10
Point11

Fig. 49
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J. Hole Wizard1 Hole.

Step 1. Click Features | Features | on the Command Manager toolbar.

Step 2. Click Hole Wizard |,;°i, | on the Features toolbar.

-

Step 3. In the Property Manager on the Type tab set:
under Hole Type, Fig. 52

select Hole @

under Standard:
select ANSI Metric
under Type:
Drill sizes
under Size:
select 1.8
under End Condition:
Through All

click Positions tab | TT Positons | at top of the Property Manager.

Step 4. Click top face one time as face for holes, Fig. 53.

@ Hole Specification
v X

_f Type rﬁ' Positions
Favorite '

Standard:

ANSI Metri

'5
Drill s

Hole Spec !

@1.8

O ShDW‘tcm sizing

End Condition

Through All
Options ~
[INear side countersink
[ Far side countersink
Fig. 52
Click
top face..

Step 5. Click a point, Fig. 53.
Yes, just one point.

Step 6. Click OK " in Hole Property Manager.

—H
N cllckt]?(?lllllt to
Q place point O
@ @
- ==
Fig. 53
\ @ * \
@ @
@ @
\ .
Fig. 54
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Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

I(- SI(etCh Driven Pattern 1 % ‘ ‘ E ‘ ‘$‘ ‘ e ‘ > ;5;_;' Sketch Driven Pattern @
ctesketens and ot (Bt 7 .
Ctrl click Sketch6 and Holel fea- | @ oronmacker pemn o N
ture in the Feature Manager to select both, * [&lAmotations G [see |
R » Solid Bodies(1) -
Flg. 55. §% Material <not specified> ;‘ecrentcezumt‘
[:J Front Plane OSZ:::EI:I .
. . bj Lo} ane =
Click Sketch Driven Pattern b ;igphtp e [IFsatures and Faces ~
‘,&E} Curve Driven Pattern | in the Linear Pattern %Origin @@ | 218019 Dismeter Hole1
4 Boss-Extrudel
EE 4 @ Cut-Extrude1 @
flyout | ..7=" | on the Features toolbar. ' %zﬁjj
i 4 @ Cut-Extrude4 [Bodies N7
In the Sketch Pattern Property Manager set: %;"“1 oty pate -
under Direction 1, Fig. 56 ket A Propagate visua properties
Sketch6 was preselected 2 (35151 ometer Holer g;:“lpww
under Features and Faces Fig. 55 Fig. 56
click Holel was preselected )
click OK % . : o | ‘
Hide Sketeh6 __. To hide, click O O
Sketch6 in the graphics rear and Hide . " )
N{“ on the context toolbar, Fig. 58. Q O
Save (Ctrl-S). * *
E I I i
Fig. 57
| \
1o (JErral
® R
oG
| |
Fig. 58
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L. Sketch9 Pattern for Counterbore Holes. T,y face

Step 1. Click the top face of body and click
Sketch ﬁ on the context toolbar,

Fig. 59.

]

+

Step 2. Click Centerline | .+ |in the Line fly-
out n/ ™ | on the Sketch toolbar.

Step 3. Sketch horizontal and vertical center-

line through Origin L__ and horizon-
tal construction line, Fig. 60.

Step 4. Click Point| B |on the Sketch toolbar.

Step 5. Sketch two points on construction line

to left of Origin L, Fig. 61.

o

Step 6. Click Smart Dimension |,>™" | (S) on
the Sketch toolbar. -

:
Fig. 60
_

Step 7. Add dimensions, Fig. 62.

Step 8. Unselect Smart Dimension. To un-
select, right click graphics area and click

O O

Select | from menu.

] Fig. 61 L
] L

T
"
o
=
O

O O

ftom A oo oo

Fig. 62
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Step 9. Drag a selection to right to select both

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

points and vertical centerline, Fig. 63.

Click Mirror Entities [ Mirror entiies |
on the Sketch toolbar.

Drag a selection to right to select the 4
points and Ctrl click horizontal cen-

terline, Fig. 64.

Click Mirror Entities [} mirror entiies |
on the Sketch toolbar, Fig. 65.

Click Exit Sketch
toolbar.

save I (ctr-s).

Exit
Sketch

on the Sketch

@rag to right..

N :
..and Ctr@u

O O
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M. Hole Wizard2 Counterbore Hole.
Step 1. Click Features | Features | on the Command Manager toolbar.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Hole
Wizard

-

Click Hole Wizard

In the Property Manager on the Type tab set:
under Hole Type, Fig. 66

B

select Counterbore
under Standard:

select ANSI Metric
under Type:
Hex Screw - ANSI B818.6.7M
under Size:
select M5
check Show custom sizing
Through Hole DlameterH-_-LlﬂHH- 1.8

Counterbore Dlameter]-l d 4

Counterbore Depth L= 1

under End Condition: Through All
uncheck Near side countersink

on the Features toolbar.

Click
top face..

@ Hole Specification
v X

_f Type rﬁ' F’osmons

Favorite

Hole Type

Standard:
ANSI Metric

Type: ‘

Hex Screw - ANSI B18.6.7M
Hole Specifications ‘
Size:

M5
- N

Normal

[~] Show custom sizing ‘

il “\SOOmm‘

| ‘ 4,000mm

~
£ ‘ 1.000mm
~

Restore Detault Value:

End Condition

Through All ‘

Options

[]Head clearance

[ Near side countersinl
[Junder head countersink
[ Far side countersink

Fig. 66

-

©)

v

A

A

click Positions tab | TT Positions | at top
of the Property Manager.

i
o )

cllck

.then |

the 4

Click top face one time as face for

N 0uts1dqr points
N

[

holes, Fig. 67.

Click the two outside points on both
sides (4), Fig. 67.

- -

) @

\_J

Click OK % in Hole Property Manager.

save ) (ctr-s).
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N. Advanced Hole.

Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

3

Step 2. Click Advanced Hole ‘@ Advanced Hole ‘ in the Hole Wizard flyout | /% | on the Features

toolbar.

Step 3. In the Advanced Hole Property Manager on the Type tab set:

(Element one)
in Near Side flyout, Fig. 69

first element select Counterbore

under Near And Far Side Faces
click top face of body, Fig. 70

under Standard:
select ANSI Metric
under Type:
Hex Screw
under Size:
select M2
under Custom sizing

click Diameter Override
Diameter 4

click End Condition Override

Depth {E 1

Ld

L+

Wizard
-
Advanced Hole @
v X
Message v
Favorite ~
o
(5 e e
No Favorite Selected 0
Near And Far Side Faces ! ~
[Far Side
[Juse baseline dimensions

Element Specification ~
Standard:

ANSI Metric »

S
Hex Screw - ANSI B18.6.7M &2
Size: s

M2 >

Custom sizing:

41 | 4.000mm B

= N

P-_{‘Blind v

o |'1.000mms "‘
v

Hole Callout v

Fig. 70

Near Side <
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Step 4.

In Near Side flyout, Fig. 71
(Element two)

click Insert Element Below Active Element

For second element sclect Hole
under Element Specification
under Standard:

select ANSI Metric
under Type:

Drill Sizes
under Size:

select 1.8
under Custom sizing

End Condition Blind

Depth {E 1

N

Advanced Hole @
v X

:r‘_t Type ED-—] Positions

M v
Eavorite ~
(5 e e
‘Na Favorite Selected
Near And Far Side Faces
[Far Side
[Juse baseline dimensions
Element Specification ~

Standard:

|ANSI Metric

Type: ~
‘Drill sizes b |
Size: ~

lo1s, ~]

Custom sizing:

@ 1.800mm
110 |siing |

o |1.000mm& "‘
D v

End Shape:
(®) Drill point
() Flat bottom

118deg

Fig. 72

Near Side

-
a;] -
E]"
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Step 5. Under Near And Far Side Faces Advanced Hole ©)
(Element three) v X
check Far Side, Fig. 73 7T type | G Positions
rotate body and Message « Near Side <
click under side face of body, Fig. 74 e AlE T A
in Far Side flyout ‘ . I;I ;
third element sclect Far Side Counterbore |‘._.| | Mear And Far Side Faces ~
under Element Specification @IFHC% E] -
under Standard: =
select ANSI Metric ] Far side a r:l -
under Type: agl;nnedimensions Yy T s
[l M
Hex Screw Element Specification ~ lareis
under Size: sandart
select M2 ‘;:5' LS 2
under Custom sizing \SH B € v
click Diameter Override ' ¢ ICMit - |
Diameter 4 ﬁ r|n4ooogmm ;
click End Condition Override | 1*4 {Up To Next Eement ‘ ~]
End Condition Up To Next Element Fole Cllowt v

Fig. 73

click Positions tab | TT Positions | gt Underside
top of the Property Manager. face

Step 6. Click the 4 inside points (4), Fig. 75.

Step 7. Click OK %" in Hole Property Man-
ager.

Step 8. Hide Sketch9. To hide, click
Sketch9 in the graphics area and

Hide J\Q on the context

toolbar,
Fig. 76. -
ig. 76 ®
Step 9. Save E \/
(Ctrl-S).

.o

((o C

oo(ee

Fig. 76
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O. Appearance Yellow Plastic. o2 Y 2,@‘—
FT =Pl @
Step 1. Click Isometric a on the Standard Views T O o) %F“““@Bd‘“"‘
Q O Boss-Extrude1
toolbar. (Ctl’l-7) Click part\) — a Body
- 65 T} MoOTOR BR.. x
Step 2. Click the Motor Bracket to select part, click Ap- — 7< Remove Al Pa‘
pearances Callout on the context toolbar
and click Motor B.. @&, Fig. 77. .
™
Step 3. In the Appearances Task pane, expand Plastic, N
click High Gloss and in the lower pane select yel-
low high gloss plastic, Fig. 78. L
Fig. 77 ®
Step 4. In the Appearances Property Manager: -
under Color, Fig. 79
set RGB values:
R 250 @ yellow high gloss plastic (2
G 196 © - T v
B 21 @ v 0 Appearances(color) 2 Advanced
@ v ﬁ Plastic
CliCk OK # N @High Gloss Selected Geometry A
B ﬁl Rledity Gltb MOTOR BRACKET
@Luw Gloss
Step 5. Save B (Ctrl-S). gixf:mdh
ﬁ' Clear Plastic EI
["a satin Finish "
' /I
green high gloss plastic ‘ S hd |

B
3

(®) RGB O Hsv
Fig. 58
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