%i apter 23 Wind Up Car

A. Revolve Tire.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Tire MV

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

Click Front Plane |E| in the Feature Manager and click S BE[R[¢[@]

. 7
Sketch E on the context toolbar, Fig. 1. @) Part! (Defaut]

L4 An : J‘
A §5 MEE @:lﬁ
Click Centerline | +* |in the Line flyout /: ™| on the Sketch toolbar, | [ FenPane

[ | Top Plane

il Right Plane

|-{’

L Qrigin
Sketch horizontal centerline from Origin L, Fig. 2. Fig. 1
Origin
Click Corner Rectangle D in the Rectangle flyout T
Fig. 2
D ™ | on the Sketch toolbar. &
Sketch rectangle above Origin L, Fig. 3.
Right click graphics S AYE
area and click Select % B RIRLSCOT
from menu to unselect X

Rectangle tool.

Ctrl click left vertical
line of rectangle and

! !
Origin I?to select both. Fig. 3 N Fig. 4
Release Ctrl key and click

Make Coincident /{ on the con-
text toolbar, Fig. 4.

Click 3 Point Arc |6 & (S) in the Arc flyout 78" | on the
Sketch toolbar.

Sketch a 3 point arc across top of rectangle endpoints, Fig. 5.
!

Fig. 5
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o™ 17.7
Step 11. Click Smart Dimension | _Smatt | (S) on the Sketch t

toolbar. i 23 \
\
Step 12. Add dimensions, then double distance 42.7 last, Fig. 6. R27.7
To double distance dimension, click centerline and then \
inside horizontal line, move the cursor centerline (Origin) \
and click. Key-in 42.7 (inside diameter) in the Modify \
box and press ENTER. \

Step 13. Click Features | Features | on the Command Manager \
toolbar. 7 42.7 \

=] A \

Step 14. Click Revolved Boss/Base Revolved [ 0N the Features \
toolbar. e Fig. 6

Step 15. In the Revolve Property Manger set:

under Axis of Revolution +** 23 \r g
construction line is auto-selected, Fig. 7 %ﬂ%
under Selected Contours 9 Revolve @ '
click in the box and v x
click the two contours, Fig. 8 xis of Revolution ~
click OK +* . =L WY
N Vi
B. Save as "TIRE MV". LY Baooceg :
Step 1. Click File Menu > Save As. g i
Thin Feature v
Selected Contours A B
Step 2. Key-in TIRE MYV for the filename and | ¢ [sietchi-region<1>
press ENTER.
Fig. 7 Fig. 8
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C. Extrude.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

. ® B¢ @ > 4 N
Click Top Plane |"_| in the Feature Manager and ¥
e () E MV (D.efau\t)
click Sketch ||_|on the context toolbar, Fig. 9. ' g‘o”h”;:::m
| | 7 rom Cp@ 2
Click Normal To ,;_L on the Standard Views ‘
toolbar. (Ctrl-8) EZ"QW G Origin
rigin
4 3 Revolvel
= Fig. 9
Click Centerline |¢** |in the Line flyout ,/: i '8
on the Sketch toolbar.
Sketch horizontal centerline across Tire from Origin L__, Fig. 10.
Sketch vertical centerline down from midpoint i\ of horizontal E—
centerline. Right click and click Construction Fig. 10

B
Geometry || ¥;
to line, Fig. 11.

on the context toolbar to convert

Click 3 Point Arc
£y

£ (S) in the Arc flyout
on the Sketch toolbar.

-

Sketch a 3 point arc from endpoint of horizontal

centerline to endpoint of vertical centerline, Fig. 12.

&
Click Smart Dimension o omart (S) on the
Sketch toolbar. -

Add dimensions, Fig. 13.
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Fig. 11

Fig. 12

R20

Fig. 13
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C
Step 10. Click Offset Entities | °'* | on the Sketch toolbar.

Entities

Step 11. In the Offset Entities Property Manager set:

under Parameters, Fig. 14 £ opeer emities @
Distance {? 2 o
uncheck Parameters X A
G 2.00mm : I
Bi-directional Add dm‘
uncheck Select chain g:efr:eh
Clle arc, Fig. 15 DB—drectunak
. D ap ends
click OK % . : pAr:: G
Lines R20
Construction geometry:
Step 12. Clle Convert Entities [[]Base geometry
@ [J offset geometry
C rt 1 1
Entities | on the Sketch toolbar. Fig. 14 Fig. 15
Step 13. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 16
click right edge of revolve, Fig. 17 /
Clle OK f . ) convert Entities @ I
v X » 2

EﬁP 8

[Jselect chain R20
[Jinner loops cne by one

Select all inner loops

Fig. 16

Fig. 17
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ok
Step 14. Click Trim Entities | .. | (S) on the Sketch toolbar.

-

Step 15. In the Trim Property Manger: %Tﬁ"‘ .
select Corner| § |, Fig. 18 Messe
check Keep trimmed entities as construction geometry g;;’;:wmm
. . . gomer~
Trim the offset arc back to the construction lines. S tim awoy Meide
To trim, click offset arc on side to keep and vertical construction ] rim away qutside
lll’le, Fig. 19 F '— Trim to closest
Results shown in Fig. 20. 3 omtrction geometry
And trim (extend) arc to converted right edge, Fig. 21. [y lSnore vimmingof
Results in Fig. 22. Fig. 18
Click OK % when done.
Before After
Trim Trim
r / r /
2
2
8 AN 8
R20 / R20
/ b /
Fig. 19 \\ Fig. 20
Before After
Trim N Trim /
! !
2 h 2
8 8
/ R20 / R20
/ /
Fig. 21 Fig. 22
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Step 16. Click Isometric e on the Standard Views toolbar. (Ctrl-7)

Step 17. Click Features | Features | on the Command Manager toolbar.

]

Step 18. Click Extruded Boss/Base | Edruded | on the Features toolbar.

Eoss/Base

Step 19. In the Boss-Extrude Property Manager set:
under From, Fig. 23
Start Condition Surface/Face/Plane

in the box Select A Surface/Face/Plane @
click outside cylindrical face of Tire, Fig. 24
under Direction 1

Depth $ 1.6

uncheck Merge results

under Selected Contours
click in the box and
click the contour

click OK % .

Face

Step 20. Save [ (Ctr1-S).

D. Fillet 1 Asymmetric.

@
Step 1. Click Fillet | ™| on the Features toolbar. .
- Fig. 24
Step 2. In the Fillet Property Manager set:
select Manual, Fig. 25
under Fillet Type

select Constant Size Fillet @
under Fillet parameters
Fillet Method Asymmetric

Distance 1 ::I 1.8

Distance 2 Tﬁl 1.3
under Items To Fillet
click top outside left edge of extrude, Fig. 26

click OK % .

Fig. 26
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ﬂ Boss-Extrude @

v X ®

From ~
Surface/Face/Plane N

NEerea

Direction 1 ~

"1

&5 1.60mm =
[[]Merge result

5] s

Draft outward
[ pirection 2 v
[] Thin Feature v

Selected Contours A

h2-Region<1>—7

Fig. 23

® Fillet ®@

v X

Manual LEilletXpert
Fillet Type ~

Items To Fillet ~

man

Show selection toolbar
Tangent propagation
(®) Full preview

(O Partial preview

(O No preview

Fillet Parameters ~

Asymmetric »
") 1.80mm
) 1.30mm_~

Profile:

Fig. 25

ol




E. Fillet 2.

@

Fillet

Step 1. Click Fillet on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:
select FilletXpert, Fig. 27

set Radius f{ 5
click extrude 3 edges, Fig. 28

click OK %

Step 3. Save [l (Ctrl-S).

Fig. 28
F. Circular Pattern 1.

Step 1. Click Circular Pattern |"E‘ﬂ Circular Pattern | i the Linear Pattern flyout
tures toolbar.

Step 2. In the Circular Pattern Property Manager set:
check Bodies, Fig. 30
click extrude body in graphics area, Fig. 31
under Direction 1
click in Pattern Axes box
click inside cylindrical face

check Equal spacing
Number of Instances {?f:‘ 16 \
click OK % .

Step 3. Save [ (Ctr1-S).

Fig. 31
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Fig. 29

®

@ FilletXpert
v X 5
Add |Change | Corner s

Items To Fillet

@ Edge<1>
Edge<3>
k

Show selection toolbar

{( 0.50mm v
v
Apply
Options

Select through faces

"N

Tangent propagation
(®) Full preview
O Partial preview

(O No preview

Fig. 27

P

(L]
[ElE]

Linear
Pattern

-

on the Fea-

B4 CirPattern1 @
v X
Direction 1 ~

W
O Instance spacing

(® Equal spacing

YT

# 16 =
[J pirection v

<

[] Features and Faces

Bodies
@ odwetH

Instances to Skip

>

Options

Propagate visual
properties

O Eull preview
(® Partial preview

Fig. 30




G. Mirror Extrude.

Step 1. Rotate view to view inside edge of Extrude, hold down middle mouse button (wheel) and

drag to rotate view, Fig. 33.

Step 2. Click Mirror on the Features toolbar.

Step 3. In the Mirror Property Manager:
under Mirror Face/Place, Fig. 32
click inside face of Extrude, Fig. 33 _
expand Bodies to Mirror
click in the box
expand the flyout Feature
Manager design tree, expand
Solid Bodies folder and
click Fillet2 body, Fig. 34.

click OK ##* .

Step 3. Save [ (Ctr1-S).

H. Move Copy Body.
Step 1. Click Insert Menu > Features > Move/Copy.

Step 2. In the Move/Copy Body Property Manager set:
under Body to Move/Copy, Fig. 35
click Mirror body, Fig. 36
uncheck Copy
under Rotate
all Rotation Origins l':? 0

X Rotational Angle |+’f 11.25° //
. /
click OK % . | /

(5] Mirror ®@
v X

Mirror Face/Plane

@ Face<1> ‘

Features to Mirror
Faces to Mirror v

Bodies to Mirror ~

il o~

Options A
] Merge solids
[JKnit surfaces

Propagate visual
properties

(O Eull preview

(® Partial preview

Fig. 32

% TIRE MV (Default)

» [Al Annotations

~ [@ solid Bodies(17)
a Revolve1
a CirPattehﬂ
a CirPattern1[2]
a CirPattern1[3]
CirPattern 1141

Fig. 34

?s Move/Copy Body @
v X

Bodies to Move/Copy N

© [ —

Translate v

[lcopy ‘
Rotate A

11 25deg§
0.00deg

0.00deg

&

M 933

Constraints

Fig. 35
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I. Circular Pattern 1.

Step 1. Click Circular Pattern |"E‘ﬂ Circular Pattern | i the Linear Pattern flyout
tures toolbar.

(s
[ElE]

Linear
Pattern

-

on the Fea-

Step 2. In the Circular Pattern Property Manager set:
check Bodies, Fig. 37

click Move Copy body, Fig. 38

under Direction 1

click in Pattern Axes box ‘//

click inside cylindrical face

check Equal spacing \

Number of Instances {?f:‘ 16
click OK % .

7

Instances:

|

|

\
\
3

Step 3. Save [ (Ctr1-S).

J. Combine Bodies.
Step 1. Click Insert Menu > Features > Combine.

Step 2. In the Combine Property Manager:
under Operation Type, Fig. 39
select Add
use Ctrl-A to select all, Fig. 40

click OK ## .

Fig. 40

B4 CirPattern2 @
v X
Direction 1 "

(O Instance spacing

(® Equal spacing

 ovows
% 16 =

CirPattern1[5]

CirPattern2[14]
CirPattern2[13]
CirPattern1[10]
CirPattern2[12]
CirPattern1[4]

CirPattern2[11]
CirPattern1[15]
CirPattern2[10]

Fig. 39
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[J pirection v
[ Features and Faces v
Bodies A
% Body-Move/Copy1 ~
®

Instances to Skip v
Options A

Propagate visual

properties
(O Eull preview
(® Partial preview
.
Fig. 37

@ Combinel ®@
v X
Operation Type A

® Add

O §Ubira§

(O Common
Bodies to Combine A




K. Appearance Rubber.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Isometric a

(Ctrl-7)

Click part, click Appearance Callo
context toolbar and click TIRE MV

In the Appearances Task pane, expand Rubber, click
Gloss and in the lower pane select glossy rubber, {

Fig. 42.

In the Appearances Property Manager click OK W

Fig. 43.

save [ (Ctr1-s).

Fig. 44

on the Standard Views toolbar.

ut @ on the
, Fig. 41.

Click
part >

i Face<1>@R...

3 Revolve1

L\
Fig. 41
B ﬁ e glossy rubber ®
® - -@ 5 v X H
v e Appearances(color) Advanced
> [ Plastic
> @ Metal
> @ Painted Selected Geometry "~
v @ Rubber &G, [TIRE MV.SLDPRT
@ Matte @
@ Gloss E
@ Texturs
> @ Glass E
P& solid @
Remove Appe ‘
Color "~
/ I——
glossy rubber’
- = s ‘slandard v ‘
Fig. 42
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