< Chapter 2

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

Step 1.

Step 2. Click Front Plane |E| in the Feature Manager and click Sketch

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10. Click Revolved Boss/Base

Step 11. In the Revolve Property Manger set:

The Landmaster

on the context toolbar, Fig. 1.

Click Line

/

Wheel

(L) on the Sketch toolbar.

Starting from the Origin Lsketch the 6 lines, Fig. 2.

Click Centerline +

A

+

on

the Sketch toolbar.

in the Line flyout

:/:'

Sketch a short horizontal centerline out from the

Origin L, Fig. 3.

Click Smart Dimension

toolbar.

&

Smart
Dimension

-

(S) on the Sketch

Add dimensions, Fig. 4. Double distance the diam-
eters. To double distance dimension, click

centerline and then top horizontal line, move
the cursor below centerline and click. Key-
in the diameter in the Modify box and press

ENTER.

Click Features | Features | on the Com-

mand Manager toolbar.

Features toolbar.

_ Blé|@ >
i 7
"— & Part1 (Default)
4 Annot - -
3 Mater@
U Front Plane
LJ Top Plane
LJ Right Plane
I_, Origin
Fig. 1
Orlgln
Fig. 2
X Fig. 3

-5

Q

Revolved
Boss/Base

on the

) . #
under Axis of Revolution .*

construction line auto-selected

click OK s .

1

16.24 9

1

1

45°

f

~

Fig. 5

g Revolve @
v X
Axis of Revolution A
-
»
Diraction A
1l a
[§" [360.00deg

Fig. 4

Fig. 6
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B. Save as "WHEEL".

Step 1.

Click File Menu > Save As.

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

C. Chamfer.

Step 1.

Click Chamfer

@

Chamfer

Step 2. In the Chamfer Property Manager set:

under Chamfer Type, Fig. 7

select Angle Distance

g?ﬂ

click outside circular edge, Fig. 8
under Chamfer Parameters

DistanceeE 9
A
Angle |1 45°

select Full preview
click OK w .

D. Cut-Extrude1 Tread.

Step 1. Click the side face of revolve and click Sketch ii

context toolbar, Fig. 9.
Step 2. Click Normal To ,J,.. on the Standard Views toolbar. (Ctrl-8)

A
Step 3. Click Centerline df" in the Line flyout :/: ot
L

Step 4. Sketch a vertical centerline from the Origin L _up to

outer edge, Fig. 10.
Step 5. Click Line I/: (L) on the Sketch toolbar.
Step 6. Sketch three lines. Start at top endpoint of centerline with

a horizontal line, and a line down at a angle, then a line

on the Features toolbar.

@ Chamfer @
v X
17
G).d

Items To Chamfer A

© Eo—

Tangent propagation
(®) Full preview
(O Partial preview

(O No preview
Chamfer Parameters A
[]Eiip direction

Z% (0.90mm
[~ 45.00deg k

back to the centerline, Fig. 11.
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Fig. 11

on the Sketch toolbar.

%Qlﬁ
LR LD

Fig. 9

Fig. 10
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Unselect Line tool. To unselect, right click graphics area and click Select % from
menu.

Drag a selection to left
to select all geom-
etry, Fig. 12. =

1
Click |
Mirror i
Entities
|[h|4] Mirror Entities

on the Sketch toolbar.

Click Smart Dimension

&
D_Smarlt .'9
IITIE:ISIDH (S) on the
Sketch toolbar. .74—‘ F
Add dimensions,
Fig. 13.
Fig. 13

Click Isometric

Ne

Click Features | Features | on the Command Manager toolbar.

on the Standard Views toolbar. (Ctrl-7)

@

Click Extruded Cut Eﬂéﬂ?ed on the Features toolbar.
In the Cut-Extrude Property Manager set: L

under Direction 1, Fig. 14 CutExtrude FO

End Condition Through All ¥ *
CliCk OK J . Sketch Plane -
“‘::':ugh Al -
save [F] (Ctri-S). Y
[CJFiip side to cut \
Fig. 14
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E. Circular Pattern1.

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:

under Features and Faces, Fig. 16
click Cut-Extrudel in graphics
area, Fig. 17

under Direction 1
click in Pattern Axis box
click a cylindrical face
select Equal spacing

o
Number of Instances %% 25
click OK %" .

Pattern o
axis =

Step 3. Save [ (Ctr1-S).

F. Cut-Extrude2 Rim.

Step 1. Click the side face of revolve and click Sketch t on
the context toolbar, Fig. 18.

Step 2. Click Cirele [(2)| (S) on the Sketch toolbar.

Step 3. Sketch two circles at Origin L, Fig. 19.

&

Step 4. Click Smart Dimension |- | (S) on the Sketch
toolbar. 2

Step 5. Dimension diameters 2.5 and 9.7, Fig. 19.

(s
[ElE]

Linear
Pattern

-

on the Fea-

B CirPatternt
v X

Direction 1

@

A

(O Instance spating
(®) Equal spacing

[~ 360.00deg

s ~
[ pirection ¥

Features and Faces

@ Cut-Extrude1 ‘

e —

@

[Bodies
Instances to Skip
Options
[[1Geometry pattern
Propagate visual properties
(O Full preview
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Step 6. Click Features | Features | on the Command Manager toolbar.

@

Step 7. Click Extruded Cut Bdruded | on Features toolbar.

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

under Direction 1, Fig. 20 Cutixtrude
End Condition Blind VX
Depth @ 1.3 Dim:::”'“e
click Draft || 45° |~S
click OK % . - :
DFIipsidel&t
D) 45.00deg
G, 8
G. Boss-Extrude1 Spoke. Fig. 20

Step 1. Click the side face of revolve and click Sketch t
the context toolbar, Fig. 22.

Step 2. Click Normal To ,,;I., on the Standard Views toolbar.
(Ctrl-8)

A
Step 3. Click Centerline :r"‘ in the Line flyout /:
Sketch toolbar.

Step 4. Sketch a vertical centerline from the Origin |
outer edge of Cut2, Fig. 23.

Fig. 23
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Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

C

Click Offset Entities | °¢t | on the Sketch toolbar.

Entities

In the Offset Entities Property Manager set:

under Parameters, Fig. 24

Distance {? 15

click centerline, Fig. 25
check Bi-directional
check Cap ends Lines

click OK % .

Click Isometric

e on the

Standard
Views toolbar.
(Ctrl-7)

Click
Features

Features | on the
Command Manager toolbar.

Click Extruded Boss/
@]

Extruded
Boss/Base

Base on the Fea-

tures toolbar.

f(

T
1

By

Fig. 25

@ Offset Entities @
v X =

Parameters ~

<\ 0.15mm ~
o s v
[“]Add dimenWns
Reverse

Select chain

Bi-directional
Capends ~

[offset geometry

Fig. 24

In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 27

Reverse Direction
End Condition Up To Next

click Draft | 45°
check Draft outward

click OK % .

ﬂﬁm-[xtrude
v X ®

From

Sketch Plane

Merge result

D 45.00deg s

Draft outward

Fig. 27
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H. Circular Pattern22.

(s
[ElE]

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

tures toolbar. 5

B'Zﬂ CirPattern2 @
v X

Step 2. In the Circular Pattern Property Manager set:
under Features and Faces, Fig. 29
click Boss-Extrudel in graphics area, Fig. 30 O e ¥
under Direction 1 Pattern axis - j:;(m':g .
click in Pattern Axis box A #e =
click a cylindrical face mmmﬁ& >

Direction 1 A

. eatures and Faces
select Equal spacing N T@F Bosm‘::m‘ ~
o o [y B ) o s
Number of Instances 5% 8 |- ™ ¢ AN @
click OK % . '
[(Bodies v

Instances to Skip v
Options A~

[ Geometry pattern
Propagate visual properties

(O Full preview

Step 3. Save [ (Ctr1-s).

I. Split1 Sketch5 Tire.

Step 1. Click the side face of revolve and click Sketch ﬁ
the context toolbar, Fig. 31.

Step 2. Click Cirele [(2]| (S) on the Sketch toolbar.

Step 3. Sketch circle at Origin L, Fig. 32.

&
Step 4. Click Smart Dimension |,,.7" | (S) on the Sketch
toolbar. -

Step 5. Dimension diameter 11.6, Fig. 32.
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Step 6.

Step 7.

Click Insert Menu > Features > Split.

In the Split Property Manager:
under Trim Tools, Fig. 33
SketchS was preselected

click Cut Part button
under Resulting Bodies

click Select All %
uncheck Consume cut bodies

click OK w# .

Fig. 34

J. Split2 Sketch6 Tire.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.
Step 7.

Step 8.

Hide Sketch5. To hide, click Sketch4 in the Feature Manager and

([ sphit @)

v X

Message v

Trim Tools A

.
]
Cut Part ‘

Resulting Bodies A

on the context toolbar, Fig. 35.

Override default template settings

e
Fig. 33

Hide | S0 S EB ¢@)
4

. -1, ) WHEEL (Default)
Click Front Plane | _;.I in the Feature Manager

v [A] Annotations
v [@ solid Bodies(2)
and click Sketch [ on the context toolbar,
Fig. 36.

§;_3 Material <not specified>
Ef] Front Plane
Cf] Top Plane
[E] Right Plane
I_, Origin
4 9 Revolve1l
@ Chamfer1
4 Cut-Extrude
Pzﬂ CirPattern1
» (@ Cut-Extrude2

Click Normal To on the Standard Views

toolbar. (Ctrl-8)

&

%?%\H%\@MP

&) WHEEL (Default)
4 m Annotations

’ Solid Bo| =
§.-_,3 Material@
[] Front Plane

! Top Plane

] Right Plane
I_, Origin

4 3 Revolve1l

@ Chamfer1

Cut-Extrude

I'gﬂ CirPattern1

v ﬁBoss-E C’ W 1® & 4 Cut-Extrude2
Click Line n/: (L) on the Sketch toolbar. o] mle & i i
C Sketch5 C Sketch5
([ split1 (W split1
Stretch a vertical line to right of Origin L, Fig. 37. Fig. 35 Fig. 36
e 13.2 |
Click Smart Dimension |,,>=" | (S) on the Sketch toolbar.

Add 13.2 dimension, Fig. 37.

Click Insert Menu > Features > Split.
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Step 9.

K. Combine Bodies.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

In the Split Property Manager:
under Trim Tools, Fig. 38
Sketch6 was preselected

click Cut Part button
under Resulting Bodies

click Select All k
uncheck Consume cut bodies

click OK .

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

Hide Sketch6. To hide, click Sketch6 in the

Feature Manager and Hide ’ﬁ‘
toolbar, Fig. 40.

on the context

Select the three Wheel a bodies and not the
Rim

First, determine which body is the Rim.

To determine, expand Solid Bodies EI folder in

the Feature Manager, Fig. 41.
Click Rim in the graphics area, Fig. 43.

Then, in the Solid Bodies EI folder, Ctrl click
all bodies except Rim body, Fig. 41.

Click Insert Menu > Features > Combine.

In the Combine Property Manager:
under Operation Type, Fig. 42
select Add
Wheel bodies were preselected

click OK " .

save & (Ctr1-s).

(0 split ®@
v X

Message v
Trim Tools A
.
Target Bodies A
(® All bodies

(O selected badies

Resulting Bodies

Cut Bodies i
A
itle

1

2
3
4

¢ BRele
v

) WHEEL (Default)

4 Annotations

’ Solid Bodies(4)
53_3 Material <not specified>
Ef] Front Plane

[E] Top Plane

E] Right Plane
I_, Origin

9 Revolve1l

@ Chamfer1
Cut-Extrude1
i'gﬂ CirPattern1
Cut-Extrude2
@ Boss-Extrude

[ consume cut bodies
[ propagate visual pm[&

Template Settings A
Override default template settings

mrmvenss
Fig. 38

B CirPattern [32 s 1® 4
CSketchS - ‘
([ split1 R =

‘

M= IE
7

&) WHEEL (Default)

» [/ Annotations
~ [@) Solid Bodies(4)
U split2[1]
U split2[2]
U split213]
W split2p4]
23 Material <not specified>
m Front Plane

([ split2 m Top Plane
o 1 Ri
i Right P
Fig. 40 (7 Righ Plane
I_. Origin
a Combine1 @ ’ 9 Revliel
& 2 @ Chamfer1
4 @ Cut-Extrude
Operation Type ~ ?z*‘ﬂ CirPattern1
(® Add » Cut-Extrude2
O Sublr& » @ Boss-Extrude1
(O common i'zﬂ CirPattern2
Bodies to Combine [ sketchs
@ Psen O spiitt
Split2[2] l: (-) Sketché
split2[3] @ split2
e A
Show Preview Flg. 41
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L. Mirror Bodies1 RIM. CERB S @ > | @
Step 1. Expand Solid Bodies @ folder in the Feature E LA :): -

ﬁ 4 Annotations @ _
Manager. Ctrl click Split2(4) body and - [ Solid Bodies(2)

Right Plane [ | 1] to select body and plane, Fig. 44. ~ s@&

SE Material <not specified>
J Front Plane

Features to Mirror v
. . Mirrar ] Top Plane
Step 2. Click Mirror on the Features toolbar. TRt o reces o o o

1, origin ‘ Bodies to Mirror

i i  Joiin _
Step 3. In the Mirror Property Manager click OK #g# . & i ©

@ Cut-Extrude1

Options

i'gﬂ CirPattern1 [“IMerge solids
4 Cut-Extrude2 [ knit surfaces
P 4 iﬂ Boss-Extrude [V] Propagate visual properties
o7, -
B3 CirPattern2 OFull preview
, ’_@ Sketch5 (@) Partial preview
; i
510 Split1 .
i . () Sketché Fig. 45
AN @ split2
. \%\ . ¥ Combinel
.
Fig. 44
N~
Rim body
Di‘ﬂ Mirror @
4 v X
&) WHEEL (Default) Mirror racemane

- Solid Bodies(3)
a Split2[4] Secondary Mirror Face/Plane

- ; ® :
M. Mirror Bodies2 WHEEL. _ Bt Ry

9 . "
25 Material <not specified> T —— ~

Step 1. Expand Solid Bodies @ folder in the Feature M b T v

) Top Plane

11T Right Plane P—
Manager. Ctrl click Combinel ﬁ body and 1 orgin N e
Right Plane ! 1] to select body and plane, Fig. 47. g Revomel. —
Cut-Extrude1 [ Merge solids

) . : D-Eﬂ CirPattern1 [Jknit surfaces ‘
Step 2. Click Mirror | Mirrer | on the Features toolbar. (B Cut-Bxtrude? [ Propogate il pepertes

éﬂ Boss-Extrude1 (O Full preview

izﬂ CirPattern2 (®) Partial preview

. . [__ Sketchs .

Step 3. In the Mirror Property Manager set: & spis Fig. 48

under Options, Fig. 48 () Sketchs
. ([ split2

check Merge solids & Combinet

click OK # . “'ﬂM"’"F"i =

Step 4. Save ﬁ (Ctrl-S).

Fig. 49
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N. Rename Bodies.

Step 1.

O. Appearance: Safari partyg :

Tan and Rubber. AR [l e~ v
1 \\\ w\/ i‘ﬂMirrorZ
Step 1. Click the part to select part, ﬂ\\g =
click Appearances Callout

Step 2.

Step 3.

Step 4.

Step 5.

Rename bodies RIM1 ﬁ, RIM2 ﬁ and WHEEL ﬁ, Fig. 50.
To rename, expand Solid Bodies @ folder in the Feature Manager.

Slowly click twice over Split 2[4] ﬁ and key-in RIM1 or use the F2
key. Repeat and rename RIM2 and WHEEL.
- ®

Click @lgﬁ_
Inpd @ @

~.

| ywhee x
L \ xRemDveAH&D

=

on the context toolbar

and click WHEEL {5, Fig. 51.

under Color, Fig. 52
set RGB values
R 204
G 184
B 131

click Keep Visible —*

and OK % . The Push Pin 2
on allows selection of another appear-
ance.

Fig. 53

In the Appearances Task pane, expand Rubber,

click Gloss and in the lower pane select “Appearances, Scenes, and DE) -H
glossy rubber, Fig. 54. @@ & T
@‘ v O Appearances(color) 2
ﬁ > [ plastic
Back in the Appearances Property Manager, =~ lggﬂﬁd
under Selected Geometry =] I Ty
@ Man&
click Select Bodies ﬁ , Fig. 55 @ —
= | > V@ Glass he
click WHEEL ﬁ Fig. 56 B2
click OK % and click Cancel 2.
Save ﬁ (Ctrl-S).
Wheel
body ~ S

Fig. 54
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¢ BRSO
Nd

&%) WHEEL (Default)
» [ Annotations
- Solid Bodies(3)
@ rRIM1
@ rRIM2
@ WHEEL ~
§5 Material <not specified>
Lj Front Plane

" Fig. 50

.75

.75

Fig.
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