<Chapter 22
T

A. Revolve Tire.
Step 1.

Tire Knobby

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

Wind Up Car

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

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

Sketch __

]

Click Centerline :r**

in the Line flyout

on the context toolbar, Fig. 1.

/’T

Sketch horizontal centerline from Origin L, Fig. 2.

Click Corner Rectangle

D'v

-

in the Rectangle flyout

on the Sketch toolbar.

Sketch rectangle above Origin L, Fig. 3.

Right click graphics
area and click Select

from menu to unselect
Rectangle tool.

Ctrl click left vertical
line of rectangle and

Origin

Coincident

A

Click Smart Dimension
Sketch toolbar.

sion (inside diameter).

igi vato select both.
Release Ctrl key and click Make

on the context toolbar, Fig. 4.

on the Sketch toolbar.

Rle| @]

S| E

?
{3 Part! (Default)
3 An

§E Ma
[ Front Plane
| | Top Plane
|*| Right Plane

L Origin

Ce®pd

Fig. 1

/l

Dimension

&

Smart

(S) on the

-

Dimension 17.7, then double distance 48.7 and
42.2 last, Fig. 5. To double distance dimension,
click centerline and then top horizontal line,
move the cursor centerline (Origin) and click.
Key-in 48.7 (outside diameter) in the Modify box
and press ENTER. Double distance 42.2 dimen-

48.7

42.2

Fig. 5
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Step 11. Click Features | Features | on the Command Manager

Step 12. Click Revolved Boss/Base

Step 13. In the Revolve Property Manger set:

toolbar.

toolbar.

) ) #
under Axis of Revolution «*
construction line is auto-selected,

Fig. 6
click OK w# .

B. Save as "TIRE KNOBBY".
Click File Menu > Save As.

Step 1.

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

C. Create Planel1.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Right @ on the Standard Views toolbar.

(Ctrl-4)

-
Click Top Plane |1| in the Feature Manager to

display Plane is graphics area, Fig. 8.

In graphics area Ctrl drag Top plane up and

release, Fig. 9.

In the Plane Property Manager set:

under First Reference, Fig. 10

Distance G

and press ENTER.
The new plane should be to

above Top plane.
Click OK % .

Save [ (Ctr1-s).
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\\\E ]7-7\‘
& 48 7
Revolved | on the Features 4
Boss/Base 2.2
L""\
9 Revolve ® ‘‘‘‘‘‘‘‘‘‘‘‘‘‘
v X
* Axis of Revolution A
/" Une1s
Direction1 ~
Blind v ; \\
[*' |360.00deg B
Fig. 6
Fig. 7
% |E 6 O > g Plane ©)
N4
@Y RIM SPOKES (Default) e
4 Annotat\'ons N h
» [@] Solid Bodies(2) First Reference ~
éiMater\'aRnotspedﬁed> op Plane
[J Front Plane @ IT °’ ‘
N\ | parallel
[l R\'g.;h.t P\an& M Perpendicular
R g::\/g;‘f:/ﬂ HCoinmdent
. [&¥| 45.00deg
Fig. 8 24.00mm —
| Flip offset
e 1 =
_,,Afﬁ —— E Mid Plane
Y . Fig. 10
/ Dragup
/[ set distance to 24 ,
/ A
- r |
- |
. Hold down
\ Ctrl drag
. plane up
Vl;“ig. 9
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D. Knob.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Hide Plane. To hide Planes, click View Menu >
Show/Hide > Planes (Alt-V then H P press EN-

TER).

Click Planel W in the Feature Manager and click

Sketch L

Click Normal To ,;L.

toolbar. (Ctrl-8)

Click Centerline ;‘F

Sketch horizontal centerline across Tire thru Origin
cal centerline down from midpoint

centerline, Fig. 12.

Click Center Rectangle

on the context toolbar, Fig. 11.

in the Line flyout

=1

G BEE S @
¥

& TIRE KNOBBY (Default)

4 Annotat\'ons

» [ Solid Bodies(1)
é% Material <not specified>
[ﬂ Front Plane

[ﬂ Top Plane

0 ri h1
I_,C;;ci‘gi @la q >
L4 gRevo e

* 2J
ﬁ Plane1 ~

Origin

on the Standard Views

D/’,

in the Rectangle flyout

Fig. 11

on the Sketch toolbar.

and verti-

of horizontal

L
N\

Horizontal
and vertical
centerline

Fig. 12

Alt-C

Construction geometry

D ™ | on the Sketch toolbar. i ‘
Sketch a center rectangle at midpoint \ﬁ\ of horizontal /’ PN
centerline and with rectangle still selected use Alt-C
to convert to Construction Geometry |: : , Fig. 13.

Fig. 13
Click 3 Point Arc |6 & (S) in the Arc flyout £78 " on
the Sketch toolbar.
Sketch a 3 point arc across endpoints of top horizontal ‘ /,/'/
line and an arc across endpoints of left vertical line, T
Fig. 14. AN

, o
Click Smart Dimension |_*matt | (S) on the Sketch
Dimension .
toolbar. . Fig. 14
Add dimensions, Fig. 15. R5.5
Right click graphics area and click Select [,\‘_e from RS.5 | - g ‘
. . e 2.9
menu to unselect Smart Dimension. AR
3.2
Fig. 15
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Step 13. Ctrl click vertical [ [
arc and vertical R5.5 R5.5

centerline, Fig. 16. = = N m——
RS.5—1 . 7 RS.5—I . 7
Step 14. Click Mirror Enti- fremen 29 Y | L
ties‘['ﬁ'|‘{| Mirror Entities \ /,// 5-\\\ o -é \‘\\
on the Sketch | A N
toolbar. 3.2 3.2
Step 15. Ctrl click hori- Fig. 16 Fig. 17
zontal arc and horizontal |
centerline, Fig. 17. R5.5
|
Step 16. Click Mirror Entities ‘[H'ﬂ Mirror Entities | on the Sketch R5.5 \\\ /,/'/
toolbar, Fig. 18. N 2.9
Step 17. Click Isometric ﬁ on the Standard Views toolbar. "/ S
(Ctrl-7) ~ 3.2
Step 18. Click Features | Features | on the Command Manager Fig. 18
toolbar.
_ @
Step 19. Click Extruded Boss/Base Baded | on the Features toolbar.

Step 20. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 19

éﬂ Boss-Extrude @

Depth @ 2.55 vx®

uncheck Merge results ™ .

click Draft |BY) 6° -
72| Blind i

click OK % . ,~
Step 21. Save [B] (Ctr1-S). @ ey

@gsf:ffgkvafd

Fig. 19 Fig. 20
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E. Fillet Knob Edges.
® e =

Step 1. Click Fillet || on the Features toolbar. _— / ™
- @ FilletXpert @ ’
Step 2. In the Fillet Property Manager set: « x =
select FilletXpert, Fig. 21 ‘

Add |Change| Corner . j‘ﬂ"““;
Set Radius ‘{ '4 Items To Fillet A } i
click top face of knob, Fig. 22 ®© W )

click Apply

Show selection toolbar

K O.40mmi M :
Apply

set Radius (R, 2,Fig.23 :
click an edge of knOb, Fig. 24 - [ select through faces

. | Tangent propagation Fi .22
click Connected to end face Zuugp,:viwp o g
. (O partial preview -
t 3 edges on the Fillet © No preview Te é—cﬁ a \
. ///
pop-up Fig. 21 s
click OK .f Z |C0nnected to end face, 3 Edges|
@ Filletxpert ©) ) ,,\/ff\\\\\\
& = <%
Step 3. Save [igg (Ctrl-S). [N \
Add | Change| Corner d [t
Items To Fillet A K
@ Edge<1>
Edge<2>
Edge<3>
Edge<4>

Show selection toolbar

{( 0.20mm ~|
M
Apply

Options A
Select through faces

Tangent propagation
(®) Full preview
(O partial preview

(O No preview

Fig. 23

Fig. 25
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F. Linear Pattern 1.

EE Linear Pattern @
v X

[HH]

ElE]
Step 1. Click Linear Pattern | .= | on the Features toolbar.
Step 2. In the Linear Pattern Property Manager set:

check Bodies, Fig. 26
click knob body in graphics area, Fig. 27
under Direction 1
click in the Pattern Direction box
expand the flyout Feature Manager design
tree and click Right Plane| | H, Fig. 28.

Spacing & 4.7

Number of Instances Dﬂ'j;* 2
under Direction 2
click Right Plane flyout Feature Manager

Reverse Direction Fo

Spacing G 4.7

=]
Number of Instances 23 2
check Pattern seed only

click OK s .

Step 3. Save [ (Ctr1-S).

Direction 1

. R\ght Plane ‘

(® Spacing and instances
O Up to reference

& 4.70mm‘
)
Direction 2 ~

(W5pacing and Instances

Ay 4

(O Up to reference

o 470mm
N
& 2
[“] Pattern seed on\y‘
[ Features and Faces v
Bodies ~
@ F\Het&

Fig. 26

I RIS

M @J TIRE KNOBBY (Default)
» [& Annotations
» - (8] Solid Bodies(2)
o-l& Material <not specified>
[ ! Front Plane

[} Top Plane

[} Ri;ht Plane
I—. Origin ‘
9 Revolvel
ﬁ Plane1
éﬂ Boss-Extrude1
® Fillett
® Fillet2
Fig. 28

-

-

Fig. 27
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G. Circular Pattern 1.

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

Pattern

(s
[ElE]

Hnear | oy the Fea-

-

Step 2. In the Circular Pattern Property Manager set:
check Bodies, Fig. 29
click knob body again, Fig. 30
under Direction 1
click in Pattern Axes box
click a cylindrical face

Angle [ 11.25°
(360/16 revolved and half

of that)
Number of Instances {?f:‘ 2
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 Property Manager set:
under Body-Move/Copy, Fig. 31 -
click Cir body, Fig. 32 e

under Translate

uncheck Copy

X AX 2.35
click OK %

P

@

B CirPattern1

v X

Direction 1 ~

(O Instance spacing

(® Equal spacing

-
# e ) =

[] Direction’2 v

[] Features and Faces v

A

od:\set'! "

Instances to Skip v

Options ~

Propagate visual
properties

(O Eull preview

(®) Partial preview

Fig. 29

@

93 Move/Copy Body
v X

Bodies to Move/Copy A

%
©

Translate A

[Jcopy

O a—

2.35mm -
=
AY | 0.00mm -

AZ | 0.00mm :

AX

Rotate
Fig. 31
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I. Linear Pattern 2.

[HH]
ElE]
Step 1. Click Linear Pattern | .= | on the Features toolbar.
- EE Linear Pattern @
Step 2. In the Lineal Pattern Property Manager set: v X

check Bodies, Fig. 33
click Moved body in graphics area, Fig. 34

under Direction 1
click in the Pattern Direction box
expand the flyout Feature Manager design
tree and click Right Plane |E| , Fig. 35

Spacing & 4.7

Number of Instances Dﬂ'j;* 2
under Direction 2
click Right Plane flyout Feature Manager

Reverse Direction Fo

Spacing G 4.7

=]
Number of Instances 2% 3
check Pattern seed only

click OK s .

Step 3. Save [ (Ctr1-S).

Direction 1 ~

(® spacing and instances
(O Up to reference

& 4.70mm‘
. S
~

Direction 2

(apacing and Mstances

Ay 4

(O Up to reference
o 470mm
N
o #
Pattern seed nn\y‘
[ Features and Faces v
A

Bodies
@ Bodyh/CODM

A4

Fig. 33

v % TIRE KNOBBY (Default)

» [& Annotations

» [@) solid Bodies(s)
é% Material <not specified>
(¥ Front Plane

[V Tap Plane

[ Right Plane
I-. Origin V.
e‘g Revolvel

ﬁ Plane1

éﬂ Boss-Extrude

B Fillett

@ Fillet2

EE LPatterni

kv

B3 CirPattern

4

@ Body-Move/Copy1

Fig. 35

-

-
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J. Combine Bodies 1. @ Combinet @

Step 1. Click Insert Menu > Features > Combine. 7
Qperagz::pe ~
Step 2. In the Combine Property Manager: O
under Operation Type, Fig. 36 ; OQ’"‘"‘:." .
select Add J’a'e‘ oLP::er:;Z]
use Ctrl-A to select all, Fig. 37 i
CliCk OK f . lgzzt;i:l‘jil]mopw

LPattern1[1]
Revolve1
LPattern2[3]

©

ig. 36

Fig. 37
K. Circular Pattern 2.

[l
[ElE)
Linear

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

Step 2. In the Circular Pattern Property Manager set: late @
check Bodies, Fig. 38 :mx 1 R
click body, Fig. 39
under Direction 1 Axi Oostance Mg
click in Pattern Axes box XIS " © qualspacing .
click a cylindrical face = @
check Equal spacing ;"D_E:sjv
Angle E 3600 [ Features and Faces v
2 Bodies ~
Number of Instances {?ﬁ‘ 16 | e [@me
click OK % . g
Instances to Skip v
Step 3. Save ﬁ (Ctrl-S). ) 7 ropagate vl
O Eull preview
(® Partial preview

Fig. 38
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L. Combine Bodies 2.

Step 1. Click Insert Menu > Features > Combine.

Step 2. In the Combine Property Manager:
under Operation Type, Fig.

select Add

use Ctrl-A to select all, Fig. 41

click OK w# .

Step 3. Save [ (Ctr1-S).

M. Fillet Edge 1 Asymmetric.

@

Step 1. Click Fillet | ""®t| on the Features toolbar.

-

40

Step 2. In the Fillet Property Manager set:

select Manual, Fig. 42
under Fillet Type

select Constant Size Fillet @

under Fillet parameters

Fillet Method Asymmetric

Distance 1 _D::I S

Distance 2 T‘I 1.5
under Items To Fillet
click top outside left ed

e, Fig. 43

Reverse Direction Fo

click OK % .

shouldn’t be necessary

Fig. 43

Fig. 44
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a Combine2 @

v X

Operation Type ~

@ Add
O §uhtr&

(O Common

Bodies to Combine A~

CirPattern2[2]

CirPattern2[15]
CirPattern2[13]
CirPattern2[11]

Fig. 40

® Fillet ®@

v X

Manual E?'!etXpen
Fillet Type

B e ® w

Items&lel A
ge< >[’7n

Show selection toolbar

Tangent propagation
(®) Full preview

(O Partial preview

(O No preview

Fillet Parameters ~

Asymmetric s v

Profile:

Elliptic v

Setback Parameters v

[ Partial Edge Parameters v

Fillet Options v

Fig. 42




N. Fillet Edge 2 Asymmetric.
@

Step 1. Click Fillet | ""®t| on the Features toolbar.

-

Step 2. In the Fillet Property Manager set:
select Manual, Fig. 45
under Fillet Type

select Constant Size Fillet @
under Fillet parameters
Fillet Method Asymmetric

Distance 1 _nzl S

Distance 2 T‘I 1.5
under Items To Fillet
click top outside right edge, Fig. 46

click Reverse Direction e
click OK % .

Fig. 46 Fig. 47

® Fillet ©)
v X

[ ieipert
Fillet Type ~

Items To Fillet ~

Show selection toolbar

Tangent propagation
(®) Full preview

O Partial preview

(O No preview

Fillet Parameters A

3o g ¥
Ll -
%
S

Elliptic »

Setback Parameters v

[ partial Edge Parameters v

Fillet Options v

Fig. 45
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O. Appearance Rubber.

Step 1.
context toolbar and click TIRE KNO %, Fig. 48.

Step 2. In the Appearances Task pane, expand Rubber,
click Gloss and in the lower pane select glossy
rubber, Fig. 49.

Step 3. In the Appearances Property Manager click OK W ,
Fig. 50.

Step 4. Save ﬁ (Ctrl-S).

Click part, click Appearance Callout onthe (Click

ekl sE

Q‘& L o

2| @ TIRE KNONJ X
\ XRemove Al
r//

i Face<1>@L...
EE LPattern2

ﬁ Body

<Appearances, Scenes, a"{«g:}" e e glossy rubber @
®©--@ 21 |vx
v e Appearances(color) 2 Ad"a"CEd
> @ Rlastis Color/Image
> @ Metal
> @ Painted Selected Geometry A
v @ Rubber &G, [TIRE KNOBBY.SLDPRT
E’ Matte @
@ Gloss |§
@ Texturée
> @ Glass E
'@ solid v @
Remove Appearance ‘
Color "~
/7 I
s standard v
Fig. 49
“—
3 =
a3 =
- 2
(® RGB (OHsv
Fig. 50
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