Solar Sidewinder

Tires

< Chapter 8

A. Extrudel.

Step 1. Click File Menu > New, click Part Metric | and OK.
Step 2. Click Right Plane |E| in the Feature Manager and click
Sketch ﬁl_ on the context toolbar, Fig. 1.
Step 3. Click Circle @ (S) on the Sketch toolbar.
L__ 0 24.3
Step 4. Sketch two circles at Origin , Fig. 2.
b ® i $20.1
&
Step 5. Click Smart Dimension |, | (S) on the
Sketch toolbar. v
Step 6. Dimension diameters 24.3 and 20.1, Fig. 2.
C
Step 7. Click Offset Entities | °™ ' on the Sketch toolbar.
Step 8. In the Offset Entities Property Manager set:
under Parameters, Fig. 3
check Reverse
Distance {? .1 (interference fit of Rim)
under Construction geometry
check Base geometry
click inside circle, Fig. 4
Yellow offset circle on inside -
base geometry (construction) on outside
click OK w .
©24.3 0243
?20.1 $20.1 T
Note:
This interference
fit is for TPU

which will stretch
over Rim. You
can reverse the fit
for PLA. Or print
the Rim and Tire as
assembly.
Fig. 4

Fig. 5
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Step 9. Click Features | Features | on the Command Manager toolbar.

@

Step 10. Click Extruded Boss/Base | Btruded | on the Features toolbar.

Eoss/Base

Step 11. In Boss-Extrude Property Manager set:
under Direction 1, Fig. 6
End Condition Mid Plane

Depth @ 3

click OK w# .

B. Save as "FRONT TIRE".
Step 1. Click File Menu > Save As.

éﬂ Boss-Extrude @
v X ®
From ~
Sketch Plane b
Direction 1 ~
Mid Plane ™
o B
Z5 3.00mm =
:
Draft outward
Fig. 6

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

C. Mate Reference.

T

Step 1. Click Reference Geometry |Reference| on the Features toolbar and Mate Reference from the

Geometry
menu. T

Step 3. In the Mate Reference Manager set:
under Primary Reference Entity
click inside cylindrical face, Fig. 9

click OK w# .
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ﬁ@ Mate Reference @ @

v X

Reference Name ~

MateReference ‘

[ create mates only when names match
Primary Reference Entity A

o7 I Face<1> ~ ‘

% Default b
2 ey -

Secondary Reference Entity A

oa

% Default ™
2 Ty .

Tertiary Reference Entity A

e |
% Default he

2 ay .

Fig. 8




D. Appearance Rubber.

Step 1.

Step 2.

Step 3.

Step 4.

E. Save as "REARTIRE".
Step 1.

Step 2.

Step 3.

Click part, click Appearance Callout on the context

toolbar and click FRONT TIRE @, Fig. 10.

In the Appearances Task pane, expand Rubber, click
Gloss and in the lower pane select glossy rubber, Fig. 11.

In the Appearances Property Manager click OK W Fig. 12.

save I (ctri-s).

<<Appearances, Scenes, and Deca€§} -
© - & 1
v O Appearances(color) ~
> @ Plastic
> @ Metal
> @ Painted
v @ Rubber
@ Matte
@ Gloss
@ Texturs
> @ Glass v

m® T s

Fig. 13

Save.
Use Ctrl-S E to save FRONT TIRE. ‘
Very important to save here. Fig, 11

Click File Menu > Save As.

Key-in REAR TIRE for the filename.
You now have two tires files, FRONT and REAR. Next, we change
dimensions in sketch and add treads to REAR tire.

@ 2RI a
®REL®

part —2

i Face<1>@Bos...

éﬂ Boss-Extrude
ﬁ Body

@ FRONTTIREQ x
x Remove All Par.

Fig. 10

e glossy rubber @

sic
Color/Image

Selected Geometry ~

% FRONT TIRE
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F. Change Sketch1.
Edit Sketchl ’__ To edit, click Boss-Extrudel éﬂ in the Feature
Manager and click Edit Sketch @

Step 1.

Step 2.

Step 3.

Step 4.

in the context toolbar, Fig. 14.

Change diameters to 38 and 33.8 and offset to .25, Fig. 15.

G

Click Exit Sketch | ;% | on the Sketch toolbar.

Save (Ctrl-S).

FRONT TIRE

Fig. 15

Change to Diameters

and offset

S ER e
v

b REAR TIRE (Defaul)

4 Annotations

4 Solid Bodies(1)
é.'_ﬁ. Material <not specified>
[‘ Front Plane

[‘ Top Plane

(1 Right PI & @ZY®

I_,Origin
L4 MateRef N ﬁ = %

4 éﬂ Boss-Extrude1

Fig. 14
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G. Cut-Exturdel Tread.
Step 1. Click Top Plane |;| in the Feature Manager and click

i
Sketch ||___| on the context toolbar, Fig. 16.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click Normal To ,,;L.

(Ctrl-8)

Click Wireframe [;]__-{_]

on the Standard Views toolbar.

on the View toolbar.

Zoom in at Origin L__, Fig. 17.

-

Click Centerline |#*

l

C

l

¢ BERS@ >
¥

) REAR TIRE (Default)
4 @Annotations
3 Solid Bodies(1)

© —
23% Material 1 — ~
] Front Pla L{ Jt/ QL

] Top Plane

] Right Plane

I_. Origin
4 MateReferences
4 éﬂ Boss-Extrude

Fig. 16

in the Line flyout :/: ™| on the Sketch toolbar.

Sketch horizontal centerline across to the left from Origin

L__ and vertical centerline down from Origin ;

L

Click 3 Point Arc £

Arc flyout £7%| | on the Sketch

toolbar.

Sketch a 3 point arc between end-
points of centerlines with radius to

right, Fig. 19.

Click Smart Dimension | Smart
(S) on the Sketch toolbar, -

Add dimensions, Fig. 20.

Fig. 19

. ., Fig. 18.
(S) in the
Origin
Ve
1
1
1
1
1
1
1
1
1
g i
Dimension v
Fig. 18
1.5
R2.8
Fig. 20
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[
Step 11. Click Offset Entities | °™¢t | on the Sketch toolbar.

Entities
Step 12. In the Offset Entities Property Manager set:
under Parameters, Fig. 21 . offset Entities @
check Reverse v X
. Parameters ~ . 4.
Distance 3,0 .8 & [oomm g N E !
uncheck Bi-directional [7]Acd dimen¥ons i
. . Reverse i
click are, Flg: 22 I setectchain
under Construction geometry [gi-directional 1.5
[Jcapends 1
uncheck Base geometry .
. Lines
Cllck OK J . Construction geometry:
D Base geometry
@ [Joffset gecmetry~
Convert Fig. 21

Step 13. Click Convert Entities |entities
on the Sketch toolbar. .

Step 14. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 23
click left edge of Tire, Fig. 24
Clle OK J . @ Convert Entities ®

Vv X+

Entities to Convert ~

w 15

[ select chain

[Jinner loops one by one

Select all inner loops

[JFor Construction

Fig. 23 Fig. 24
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Fas

Trirn

Step 15. Click Trim Entities Entities

-

select Corner

Fig. 26 and Fig. 27.

Before
Trim

Fig. 26

(S) on the Sketch toolbar.

Step 16. In the Trim Property Manger:

I~ |, Fig. 25
check Keep trimmed entities as construction geometry

Trim the offset arc back to the converted edge of Tire.

To trim, click offset arc on side to keep and converted edge line,

After
Trim

1.5

Fig. 27

| Trim away outside
@ I— Trim to closest
]

geometry

n Ignore trimming of construction
geometry

Fig. 25

Trim the other end of converted edge line to other arc, Fig. 28 and Fig. 29.

Before
Trim

Fig. 28

After
\gim

R2.8

Fig. 29

Trim arc to vertical centerline, Fig. 30 and Fig. 31.
Click OK % when done.

Before

Fig. 30

After

Fig. 31
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Step 17. Ctrl click line, both arcs and vertical centerline to select the four entities, Fig. 32.

Step 18. Click Mirror Entities [ minorentities | on the Sketch toolbar, Fig. 33.

Fig. 32 Fig. 33

Step 19. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

Cut-Extrude @
Step 20. Click Shaded With Edges a on the View toolbar. v X®

Step 21. Click Features | Features | on the Command Manager toolbar.

Step 22. Click Extruded Cut Btruded | on the Features toolbar.
£ [110mm =
Step 23. In the Cut-Extrude Property Manager set: Cleip N
under From, Fig. 34 i :
Start Condition Surface/Face/Plane S
Direction 2 A
in the box Select A Surface/Face/Plane ¢ Bind -
click outside cylindrical face of Tire, Fig. 35 o [110mm N :
under Direction 1 :
End Condition Blind Fig. 34

Depth @ 1.1

under Direction 2
End Condition Blind

Depth @ 1.1

click OK w# .

Step 24. Save (= (ctr1-s).

Fig. 35 Fig. 36
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H. Circular Pattern.

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

Step 2. In the Circular Pattern Property Manager set:
under Features and Faces, Fig. 37
click Cut-Extrudel in graphics area, Fig. 88
under Direction 1
click in Pattern Axis box
click a cylindrical face
select Equal spacing

ol
Number of Instances 5% 40
under Options
check Geometry pattern

click OK »# .

Step 3. Save E (Ctrl-S).

Fig. 39

FRONT TIRE

Fig. 40 REAR TIRE

(s
[ElE]

Linear
Pattern

-

on the Fea-

i‘z‘ﬂ CirPattern>

v X

Direction 1

e —

() Instance spacing
(®) Equal spacing s
[ 360.00deg

# 0

D Direction 2

v
Features and Faces A

@ Cut-Extrude1 & ‘

@

[ Bodies

Instances to Skip

Options
Geometry pattern
Propagate visual p&es
(O Full preview
(®) Partial preview

Fig. 37
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