hapter 7 Solar Sidewinder

A. Extrudel.
Step 1.

Step 2. Click Right Plane |:'F| in the Feature Manager and click Sketch

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Rims

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

E on the context toolbar, Fig. 1.

Click Circle Gj (S) on the Sketch toolbar.

©20.1
Sketch three circles at Origin L, Fig. 2. 017.3
-~ ©5
Click Smart Dimension | pimension (S) on the
Sketch toolbar. M

Dimension diameters 20.1 and 17.3 and 5, Fig. 2.

Click Features | Features | on the Command Manager toolbar.

Ll

Click Extruded Boss/Base | Extrudzd | on the Features toolbar.

Boss/Base

In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 3
End Condition Blind

Depth @ 3

under Selected Contours
click both contours, Fig. 4

click OK w# .

Fig. 4 Fig. 5
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Fig. 2
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v X ®

From ~
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IT ﬁ
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B. Save as "FRONT RIM".

Step 1. Click File Menu > Save As.
Step 2. Key-in FRONT RIM for the filename and press ENTER.
NEEE IR
C. Extrude2 Spoke. S
. . -+ . . (Default)
Step 1. Click Right Plane | ! | in the Feature Manager and click Sketch > [&] Annotations
— 4 olid Bodiesi
a‘f_ on the context toolbar, Fig. 6. ;ItdBldo(tz Zpedﬁmh
[)J ront Plan]e— N
[ 1 :Dp PI:Ine L_Q = QT)
Step 2. Click Normal To J} on the Standard Views toolbar. (Ctrl-8) E?’E
rigin
4 éﬂ Boss-Extrude1
© Fig. 6
Step 3. Click Convert Entities | °**" on the Sketch toolbar.
Step 4. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 7 X
click the small and middle circles, Fig. 8
Clle OK J . @ Convert Entities @
v X =
. ‘_-F . Entities to Convert A
Step 5. Click Centerline |.** |in the Edge<1> ‘
Line flyout n/ 7| on the _—
Sketch toolbar. e
. . [C]For Construction
Step 6. Sketch a vertical centerline Fig. 7 Fig. 8
from the Origin ll ._up to
middle converted circle,
Fig. 9.
Step 7. Click Line D/
(L) on the Sketch
toolbar.
Step 8. Sketch a vertical

line from inside

circle up vertical part

way to middle circle Fig. 9 Fig. 10

and line at angle to middle

circle, Fig. 10. To sketch vertical line (not-tangent), hover curson over line and touch Alt

key. Coincident /':< relation will be created, but no tangent relation.
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Sketch a line somewhat par- — |= ;’/ 1L N\g= &7
allel to angled line, Fig. 11. TREEPLO O

Unselect Line tool. /
To unselect, right trl click
click graphics area both line
and click Select

from menu.

Ctrl click both

somewhat parallel
lines to select both.
Release Ctrl key and click

Fig. 11 Fig. 12
Make Parallel % on the context toolbar, Fig. 12. 21°

@ .8
Click Smart Dimension | ;.m" | (S) on the Sketch

toolbar. v

Add dimensions, Fig. 13. Dimension double distance
1. To double distance dimension, click centerline and
then vertical line, move the cursor below centerline
(Origin) and click. Key-in 1 in the Modify box and
press ENTER.

Unselect Smart Dimension. To unselect, right click
graphics area and click Select % from menu. Fig. 13

Ctrl drag a selection
to left to spoke ge-
ometry, Fig. 14.

Click Mirror Enti-
ties ‘[h|~1] Mirror Entities
on the Sketch
toolbar, Fig. 15.

Fig. 14 Fig. 15
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N7

Step 18. Click Features | Features | on the Command Manager toolbar.

Step 17. Click Isometric on the Standard Views toolbar. (Ctrl-7)

]

Extruded
Eoss/Base

Step 19. Click Extruded Boss/Base on the Features toolbar.

Step 20. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 16
End Condition Blind

Depth @ 3

under Selected Contours
click both contours, Fig. 17

click OK w# .

D. Circular Pattern.
Fig. 17

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. 18
click Boss-Extrude2 in graphics area, Fig. 19
under Direction 1
click in Pattern Axis box
click a cylindrical face
select Equal spacing

o
Number of Instances %% 3 //
click OK % .

Step 3. Save = (Ctr1-s).

@ Boss-Extrude @
v X ®
From el

Sketch Plane 0
Direction 1 A
Blind ~ >
"L
&5 3.00mm ‘ =

Merge res§

Draft outward
] Direction 2 v
] Thin Feature v
Selected Contours A
0 Sketch2-Region<1> ‘
.
Fig. 16
[H]
[EIE]
tinear | op the Fea-
Pattern

-
Bzfﬂ CirPattern1 @
v X
Direction 1 A

o —

() Instance spacing

~

Equal spacin
qualispacing

[~ 360.00deg

s

s

[ pirection 2 v

Features and Faces A

@ Boss-Extrude2 ‘ ‘

@

[IBodies v

Instances to Skip v
A

Options
D Geometry pattern
Propagate visual properties
(O Full preview
(®) Partial preview

Fig. 18

SOLIDWORKS 24 Rims SIDEWINDER PAcGe 7-4




E. Extend Hub. S E RS
4

Step 1. Expand Boss-Extrudel in the Feature Manager and Sketchl1 C to |3
% FRONT RIM (Default)
Select SketCh, Fig. 20. » @Annatatians

3 Solid Bodies(1)
I
23 Material <not specified>

éﬁ Lj Front Plane
Step 2. Click Extruded Boss/Base | btruded | on the Features toolbar. 5 ;f’;hf';"e
os55/Base 2 R ane
I_. Origin
hd éﬂ Boss-Extrude1

Step 3. In the Boss-Extrude Property Manager set:
under Direction 1, Fig. 21
End Condition Blind

l\_él Sketch1
éﬂ Busstxtrude'&

P
Il CirPattern

-

Fig. 20
Depth @ 4 €] Boss-Extrude @
Reverse Direction e vV x®
under Selected Contours f— -
unselect Sketch, to unselect Divection 1 =
right click and select Clear Bind v
Selection, then click hub » I
contour circle, Fig. 22 & fsoomm -
click OK % . b
: :
Flg. 22 Draft outward
F. Axle Hole. O pirection 2 v
[ Thin Feature v

Step 1. Rotate view to back side. To rotate, Shift-Ctrl click the Y axis of

o
the Reference Triad J\k(bottom left corner of graphics area). © : E
7

Fig. 21
= .
Step 2. Click the rear face of hub and click Sketch %}I__ on the AN
context toolbar, Fig. 23. mv \\
GRETCS ®|
Step 3. Click Circle Gj (S) on the Sketch toolbar. Al P LB @ \
~
Hub \ L
Step 4. Sketch circle at Origin , Fig. 24. face T T

&

Smart
Step 5. Click Smart Dimension Dimension

(S) on the Sketch toolbar——

Step 6. Dimension diameter 3, Fig. 24.

Fig. 24
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C
Step 7. Click Offset Entities | °'™%* | on the Sketch toolbar.

Entities

Step 8. In the Offset Entities Property Manager set:
under Parameters, Fig. 25

Distance {? .09 (clearance of Axle)

under Construction geOmetry [ osset entities ®
check Base geometry v X
click circle, Fig. 16 Parameters ~
Yellow offset circle on G ‘O‘Ogmms E
. [] Add dimenSions
OutSIde = DReverse
base geometry SE'Edchai"
. . . Bi-directional
(construction) on inside -
. Arcs
click OK % . .
Construction geometry:
. Easege metry
Step 9. Click Features | Features | on the Cofietgeomer gy
Command Manager toolbar. Fig. 25
@

Step 10. Click Extruded Cut Bxtruded | on the Features toolbar.

Step 11. In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 28 o rra @
End Condition Blind v X ®
Depth @ 6 o Sketch Plane "A
click OK % . ~
Blind s 4
m Pal
Step 12. Save = (Ctrl-S). B
& s.oomms :
[ Flip side tWeut
z
Fig. 28
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K. Chamfers.

@

Step 1. Click Chamfer | chamser| On the Features toolbar.

Step 2. In the Chamfer Property Manager set:

under Chamfer Type, Fig. 30 o @
) ﬁ?ﬂ v %

select Angle Distance pr—— ~

click edges at hub, Fig. 31 B
under Chamfer Parameters @S@

Distance$ .6 @; e

A Edge<2>

Angle |l 450 w

click OK W . fjlge"‘ propagation
() Partial preview

O No preview
Chamfer Parameters

[ Flip direction
£ [2.00mm
[~ l45.00deg ~.

Fig. 30

Step 3. Save E (Ctrl-S).

Ay
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G. Fillets.

Step 1. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

@

Step 2. Click Fillet |Fi'st| on the Features toolbar.

-

Step 3. In the Fillet Property Manager set:
select FilletXpert, Fig. 33

Radius f{ 4

click an front inside edge, Fig. 34

click All internal loops of

—

right face |22/ 26 Edges on
the Fillet pop-up

click OK w# .

H. Mate Reference.

@Ef CAaaU a0
~

T
Step 1. Click Reference Geometry Féifc.err;;f;
menu. .

Step 2. In the Mate Reference Manager set:
under Primary Reference Entity

and click cylindrical face, Fig. 35

click OK %# .

‘AII internal loops of right face, 26 Edges ‘

@ FilletXpert
v X

©)

m FiIIetXpens

s [emon]cama

Items To Fillet

@ Edge<23>

Edge<24>
Edge<25>
Edge<26>
Edge<27>

Show selection toolbar

~ [040mm ‘

Apply
Options
Select through faces
Tangent propagation
(®) Full preview
() Partial preview
() No preview

Fig. 33

on the Features toolbar and Mate Reference from the

E[m Mate Reference
v X

Reference Name

T

| MateReference

[ create mates only when names mate

Primary Reference Entity

o2 I|Face<1>~
% Default
’ Any

Secondary Reference Entity

2 [

% Default
) Any

Tertiary Reference Entity

= |

% Default
’ Any

Fig. 35
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I. Appearance: Chrome.

Step 1. Click the part to select part, click Appearances Callout

on the context toolbar and click FRONT RIM %,

Fig. 37.

Step 2. In the Appearances Task pane, expand Metal and click
Chrome and in the lower pane select chromium plate,

Fig. 38.

Step 3. In the Appearances Property Manager click OK W

Step4. Save = (Ctr-s).

Fig. 40

Click

83¢
i |
® =~ e e T
v O Appearances{color)
> % Plastic
v @ Metal
ﬁ Steel
ﬁ Chrome

ﬁ Aluminuh
ﬁ Bronze

@ﬁ@?l'ﬁw%r\
@

LR -

. Face<1>@Bos...

@ Boss-Extrude
a Body

(@4 FRONT RIM EI X
x Remove All Par...
D

Fig. 37

O chromium plate ®

Vv X H

Advanced

Color/Image| <& Mapping

m® T s

chromium plate ‘

brushed chromium

ﬁ

Fig. 38
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J. Save as "REAR RIM".

Step 1.

Step 2.

Step 3.

Save.

Use Ctrl-S to save FRONT RIM. Very important to save here.

Click File Menu > Save As.

Key-in REAR RIM for the filename.
You now have two rim files, FRONT and REAR. Next, we change dimensions in sketches

of REAR rim.

K. Change Sketch1.
Edit Sketch1 HF?J To edit, click Boss-Extrudel @ in the Feature

Step 1.

Step 2.

Step 3.

Manager and click Edit Sketch

P

in the context toolbar, Fig. 41.

Change dimensions: outer circle 20.1 to 33.8 and middle circle

17.3 to 31, Fig. 42.

Click Exit Sketch

Exit
Sketch

-

on the Sketch toolbar.

Change Diameters

S BER el
v

%} REAR RIM (Defaul)
4 Annotations
» Solid Bodies(1)
5% Material <not specified>
LJ Front Plane
LJ Top Plane
(1) Right Pl g3 [Z1L® 4
I_, Origin - ‘ .
4 MateRp = ﬁ Dt %
»
4 éﬂ Boss-Extrude2
Pg’ﬂ CirPattern1
4 éﬂ Boss-Extrude3
» (@ cut-Extruder

@ Chamfer1

® Fillet1

REAR RIM

Fig. 41
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L. Change Sketch2. & ER O @
Step 1. Edit Sketch2 @ Click Boss-Extrude2 ﬁ in the Feature Man- g REAR RIM Defaufy

4 ﬁ Annotations

ager and click Edit Sketch @- in the context toolbar, Fig. 43. » [ Solid Bodies(")

G
233 Material <not specified>
D] Front Plane

Step 2. Change dimensions of width and length of spoke: .8to 1.5, 1to 1.9 2 Top Plane
and length 4.7 to 8 [} Right Plane
. Slri;t;il; @E\ ® f
= iy, 13
Step 3. Click Exit Sketch | ;7. | on the Sketch toolbar. } @?@

» ﬁ Boss-Extrude3

-

» Cut-Extrude1

Step4. Save = (ctr-s). Qo
Fillet1

Fig. 43

You should have 2 rims:
FRONT 20.1 mm Dia
REAR 33.8 mm Dia

Change Spoke Size

FRONT RIM REAR RIM

FRONT RIM

Fig. 45 REAR RIM
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