< Chapter 11

A. Revolve.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

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

Cluster Wheel Vehicle
Tire

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

I

Click Centerline |+
toolbar.

in the Line flyout

on the context toolbar, Fig. 1.

n/’,

on the Sketch

Sketch vertical centerline up from Origin L__, Fig. 2.

Click Line ,/:

Sketch toolbar.

Sketch line horizontal and verti-

cal line, Fig. 3.

(L) on the

&

g

@ part1 (Default)

» [A] Annot, — ~
5% Mater@
m Front Plane
[J Top Plane
[7J Right Plane

I_, Origin

Click Style Spline in the

Spline flyout ﬂjr ™| on the L P Origin i
Sketch toolbar. Fig, 2 Fig. 3
Sketch a 4 control vertex point Spline '

between top endpoint of vertical line and — | X%

top endpoint of centerline, Fig. 4. Start at L@& 20O La

top endpoint of centerline for 1st control
vertex point. Sketch 2nd control vertex
point directly to right. Click top endpoint
of line for 3rd control vertex point. Press

Escape to end spline.

Click top control polygon segment and

click Make Horizontal
text toolbar, Fig. 5.

on the con-

Click left control polygon segment and

click Make Vertical

on the context

toolbar, Fig. 6.

Fig. 5

Fig. 1

Fig. 6
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Step 11. Click Smart Dimension | ,,-™" | (S) on the -
Sketch toolbar. M 1.3 /
Step 12. Add dimensions, Fig. 7. Dimension the i
12.45 first.
® 12.45
Step 13. Unselect Smart Dimension. To unselect, 10.2
right click graphics area and click Select
from menu.
i
Step 14. Ctrl drag a selection to right to select all, | i |
Fig. 8. | 13 |

Fig. 7

Step 15. Click Mirror Entities ‘[F'H] Mirror Entities | on the Sketch toolbar, Fig. 9.

| 43—

12.45
10.2 i
i
| 18 | | 13 |
Fig. 8 Fig. 9

Step 16. Click Features | Features | on the Command Manager toolbar.

S

Step 17. Click Revolved Boss/Base | Revolved | on the Features toolbar.

Boss/Base

Step 18. In the Revolve Property Manger set:

+

under Axis of Revolution ,+* & Revolve Q)
click bottom line, Fig. 10 v

click OK # . T —

B. Save as "TIRE". : | . |

. . [*§' 3s0.00deg =
Step 1. Click File Menu > Save As. )
Fig. 10 |

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

Fig. 11
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C. Extrude.

Step 1. Click Top Plane |i| in the Feature Manager and click Sketch

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

on the context toolbar, Fig. 12.

Click Normal To

Click Centerline |;*
toolbar.

Sketch vertical line away from

Origin L__, Fig. 13.

Unselect Centerline tool. To un-
select, right click graphics area and

click Select |z from menu.

Ctrl click centerline and Origin
£‘ to select both. Release Ctrl
ey and click Make Midpoint

Ve

Click Line ./ (L) on the Sketch
toolbar.

Sketch 5 lines starting an endpoint
of vertical centerline, Fig. 15.

Unselect Line tool. To unselect,
right click graphics area and click

Select | from menu.

Ctrl click both angled lines to
select both. Release Ctrl key and

click Make Parallel %
context toolbar, Fig. 16.

on the
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on the Standard Views toolbar. (Ctrl-8)

n/’,

in the Line flyout

on the Sketch

on the context toolbar, Fig. 14.!

ki

G
4
&G
;

C

;

4 -’ﬁ Annotations

3 Solid Bct[‘jﬂ_ -
é% Material L—‘m 4(-/' QL

I_, Qrigin

» 3 Revolve1

BlReel

RE (Default)

)

J Front Plane

] Top Plane

] Right Plane

Fig. 12

AR
MWereoca

S

77

Ctrl click Origin

and line

" Fig. 14

-

— /LN
AR LW Gd

= X%

 Fig.15

K
S
<1

Ctrl click
lines

" Fig. 16
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Step 11. Click Smart Dimension

&

Smart
Dimension

- (S) on the Sketch
toolbar.

Step 12. Add dimensions, Fig. 17. }§ \ .
35° \ 4L - =
Step 13. Unselect Smart Dimension. * : :
To unselect, right click graph- 1.3*‘ F

ics area and click Select
from menu.

Step 14. Ctrl drag a selection to right
to select all, Fig. 18.

Step 15. Click Mirror Entities Fig. 17 Flg o
||}‘|‘{| IMirror Entities ‘ on the Sketch V

toolbar, Fig. 19.

Step 16. Click Isometric @ on the Standard Views toolbar. (Ctrl-7)

e

1
Step 17. Click Features | Features | on the Command Manager )> \
350
toolbar. i n 15

& PR,

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

Eoss/Base

Step 19. In the Boss-Extrude Property Manager set:

under Direction 1, Fig. 20 @ Bome Extrad @
End Condition Blind v X ® »
Depth @ 14.3 - Sketch Plane vA ) ” Flg_._ i9
click OK %" . ~ b
Elinds v - N
2
Step 20. Save (Ctrl-S). I( —‘
) '\4.30mn*‘ =
Merge resWC
: \
Fig. 20

) \__‘//
Fig. 21
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D. Revolved Cut.
Step 1. Click Front Plane |;| in the Feature Manager and click Sketch

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

i on the context toolbar, Fig. 22.

Click Normal To {_L on the Standard Views toolbar. (Ctrl-8)

Click Centerline |,+* | in the Line flyout :/: ™| on the Sketch

toolbar.

Sketch a horizontal and vertical
L

centerline from Origin . _, Fig. 23.

©
Click Convert Entities | :°'=" | on the
Sketch toolbar. -

In Convert Entities Property Manager:

under Entities to Convert, Fig. 24
click top edge of revolve,
Fig. 25

click OK »# .

Click Style Spline N in the Spline

flyout .I'FILJ|I ™ | on the Sketch
toolbar. 5

Sketch a 4 control vertex point
Spline between left endpoint of
converted spline and centerline at
edge of revolve, Fig. 26. Start at
left endpoint of converted spline
for 1st control vertex point. Sketch
2nd control vertex point above.
Click 3rd control vertex point to
right and 4th at centerline on edge.
Press Escape to end spline.
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S ER S @
¢

& TIRE (Default)
4 -’ﬁ Annotations

) tooon [SF JFY
S8 Material ‘
[J Front Plane
LJ Top Plane
LJ Right Plane
I_, Origin
» 3 Revolve1

4 éﬂ Boss-Extrude1

 a——

Fig. 22

@ Convert Entities ®
v X M

[ select chain

[Jinner loops one by one

Select all inner loops

["For Construction

Fig. 24

 Fig.23
3

(,/'/’A\\' 4
i

e

" Fig.26

~

 Fig.25
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Click top control polygon seg-
ment and click Make Horizon-

tal|~
Fig. 27.

on the context toolbar,

Click left control polygon seg-
ment and click Make Vertical

| on the context toolbar,

Fig. 28.
Click Line ./:
Sketch toolbar.

(L) on the

Sketch vertical line up from left
endpoint of spline along left
edge and horizontal line across
to centerline, Fig. 29.

Click Smart Dimension

&

Smart
Dimension

- (S) on the Sketch

ST

toolbar.
Add dimensions, Fig. 30.

Unselect Smart Dimen-
sion. To unselect, right
click graphics area and click

Select [ from menu.

-\I\.

PP s ] _

i 1 v :
\ R /-\_PLR
i 1

Fig.27 e
| ~—5.5—
1.5

i - i
o IR s S
> 4 \ \Dimen! ion to Spli
controf vertex poi

011.4
Lo | -
| Fe»  Fig.30
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Step 16.

Step 17.

Step 18.

Step 19.

Step 20.

Step 21.

Step 22.

Drag a selection to left
to select all except hori-

zontal centerline,
Fig. 31.

Click Mirror Entities
|[h|4] Mirror Entities ‘ on the

Sketch toolbar, Fig. 32.

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

Click Features

Features

Click Revolved Cut

o

Cut

on the Com-
mand Manager toolbar.

211.4

Revolved | opy the Features toolbar.

In the Cut-Revolve Property Manger set:

under Axis of Revolution .+*
click horizontal centerline, Fig. 33

under Selected Contours
click the contour, Fig. 34

click OK w# .

save I (ctr-s).
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SANR
Contour

/‘s
/
/

 Axis

 Fig.31

oN1N.4

Fig. 32

@ Cut-Revolve @
v X

Axis of Revolution ~
Direction1 A
Blind »
[ 360.00deg s

[ Flip side to cut

[ Direction2 v
] Thin Feature v
Selected Contours ~
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E. Extruded Cut. S B R ¢ @
4

Step 1. Click Right Plane |E| in the Feature Manager and click Sketch u
. <) TIRE (Default)
ﬁl_ on the context toolbar, Fig. 36. > [A) Annotations
3 Solid Bodies(1)

1
27 Material <not specified>

W:J Front PIaD
e ® 2

J Top Plan L~ ’ QT)

[
5]
[J Right Plane

Step 2. Click Circle Gj' (S) on the Sketch toolbar.

I_, Qrigin
» g Revolve1
Step 3. Sketch circle at Origin ;‘; , Fig. 37. > @] Boss-Extrude
4 @ Cut-Revolvel
o \Fig. 36
Step 4. Click Smart Dimension | . | (S) on the Sketch
toolbar. v

Step 5. Dimension diameter 13.9, Fig. 37.

Step 6. Click Features | Features | on the Command Manager

toolbar.
@
Step 7. Click Extruded Cut Bxtruded | on the Features toolbar.

Step 8. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 38
End Condition Through All - Both

CliCk OK J : Cut-Extrude @
v X ®
Step 9. Save = (Ctrl-S). -

Through All - Both s >

g I
[ Flip side to cut

=

Draft outward

Direction 2 ~

z -
Fig. 38 Fig. 39

SOLIDWORKS 25 Tire CWV PAGe 11-8



F- Fillet- @ FilletXpert @
@ v X
Fillet
Step 1. Click Fillet ' on the Features toolbar. — N
Step 2. In the Fillet Property Manager set: 'Eé";:"f 0
select FilletXpert, Fig. 40 e
Edge<6>
(1) Radius f{ 35 Eige >
click a top edge of Extrudel, Fig. 41 e
click Between right feature and part @ 7 Edges on the B show selection toolbar
Fillet pop-up A ‘O‘Ssmms :
. Apply
click OK % . options ~
// . Select through faces
S Tangent propagation
Step 3. Save Ctrl-S). - n @ rllprvie
P Hcens) Ceagancen U
\\ (O) No preview
j/ Between right feature and part, 7 Edges | Fig. 40
G. Circular Pattern.
Step 1. Click Circular Pattern
|nngq] Circular Pattern | in the
[H]
.[h[h
Linear Pattern flyout | /0=
on the Features toolbar!__~
Fig. 41
Step 2. In the Circular Pattern Property Manager set:
under Features and Faces, Fig. 42
click Boss-Extrudel, Cut-Revolvel and Filletl in graphics area, Fig. 43
under Direction 1 ® Filletxpert Q)
click in Pattern Axis box v X
click a cylindrical face
select Equal spacing fdd
qj‘ Items To Fillet A
Number of Instances 522 22 N
Edge<5>
click OK % . BossExtrude e,
. Fo.
0 - Edge<9>
- . Edge<10>
/,/y/ W /;7// [V] Show selection toolbar
A /& [035mm v
/ e
L f Ry
/ N Options A
! / /X . ’ [] select through faces
( ’/’/ [ Tangent propagation
\‘ / = (®) Full preview
= N — (O) Partial preview
‘f Df’emo? = O No preview
g Fig. 42
\ A

Fig. 43
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H. Mate Reference.

il
Reference
Geometry

-

Step 1. Click Reference Geometry

the menu.

e\

Step 2. In the Mate Reference Manager set:
under Primary Reference Entity
and click cylindrical face,

Fig. 46

click OK % .
Step 3. Save E (Ctrl-S).

I. Appearance: Rubber.

Step 1. Click the part to select part, click
Appearances Callout
toolbar and click TIRE "E’
L BRI - e
@d'{\ﬁ@@i e @ )@Metal
7 Face<1>@Re... Y aintes
Click /( 7 \\\ 9 Revolve1 E : % ;ubb:'
pal't \ \ —— aﬂndy gMaﬂe
H @HRE * X e GGI:::E
—— & x Remove hr ) > ﬁ?;s: ‘ v
Fig. 47 glossyrubber‘
Step 2. In the Appearances Task pane, expand Fig. 48
Rubber, click Gloss and in the lower pane
select glossy rubber, Fig. 48.
Step 3. Over in the Appearances Property
Manager click OK W
Step4. save = (ctri-s).

Fig. 50
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aﬂ]‘ Mate Reference
v X

Reference Name ~

‘ Default ‘

0 Create mates only when names
match

Primary Reference Entity A

o7 I|Face<1 > ‘ |

% ‘Default V‘
2y v

Secondary Reference Entity ~

@ il |
% ‘Default V‘
7 ‘Any ~ ‘

Tertiary Reference Entity ~

= | |
% ‘Default V‘
e ‘Any ~ ‘

Fig. 45

e glossy rubber




