< Chapter 21

A. Sketch Hub.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

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

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

Wind Up Car

Rim Spokes

= — | &[B[R[¢[@]
ig. 1. v
Sketch ||__ | on the context toolbar, Fig. 1 e
’ A” (R RPN
Click Corner Rectangle (] (S) on the Sketch toolbar. i Home
| | Top Plane
| ngpht Plane
Sketch 2 rectangles. One at the Origin L and a second rectangle = Or‘g'};i 1
above, Fig. 2. &
o | | '
Right click graph- ~
ics area and click b SPERN R ST I
Select I} from menu Ctrl click line

to unselect Rectangle

tool.

Ctrl click left verti-
cal line of top rectan-

gle and Origin

select both. Release Ctrl key and click Make

Click the very bottom horizontal line and click

Construction Geometry
Fig. 4.

and Origin
Origin
Fig. 2 Fig. 3
Coincident A on the context toolbar, Fig. 3. - |
| + | on the context toolbar,
1
— | &
# [ P2 O Ldl
~ |
X\ Fig. 4
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o

Step 8. Click Smart Dimension | Smart
Dimension

Sketch toolbar. -

Step 9.

(S) on the

Double distance 42 and 13 last, Fig. 5. To double

distance dimension, click centerline and then top
horizontal line, move the cursor centerline (Ori-
gin) and click. Key-in 42 (outside diameter) in the
Modify box and press ENTER. Double distance 13

dimension (outside hub diameter).

Step 10.
ager toolbar.

Click Features | Features | on the Command Man- 4

Click Revolved Boss/Base
toolbar.

Step 11.

Revolved
Boss/Base

on the Features

Step 12. In the Revolve Property Manger set:

-
+

) ) #
under Axis of Revolution «*

construction line is auto-selected, Fig. 6

uncheck Thin Feature

under Selected Contours
click in the box and
click the 2 contours, Fig. 7

click OK s .

B. Save as "RIM SPOKES".
Step 1. Click File Menu > Save As.

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

1.5+

17.7

3 Revolve

v X

Axis of Revolution
Direction1

Blind

[4§" 360.00deg

[] pirection2
] Thin Feature

Selected Contours

16

Fig. 5

Fig. 7
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g Plane @

v X %
Message .

First Reference A

@ ITop Plane
S ~

Parallel

M Perpendicular
@ Coincident
“1“] 90.00deg

6.00mm
O rlip of&

AL =
E‘ Mid Plane
Fig. 10

i3

ﬁ Plane [©)
v X 2

Message v

First Reference

©
&] Parallel

M Perpendicular

L] Coincident

“‘i‘l 90.00deg
6.00mm
.| Flip of&
o1 —
E‘ Mid Plane
Fig. 11

v % RIM SPOKES (Default)

» [A) Annotations
4 - (@] Solid Bodies(2)
3 Material <not specified>
() Front Plane
L:ch Right Planb
I—. Origin
¥ D Revolvel
ﬁ Plane1

Fig. 12

C. Create Plane1 and Plane 2. ¢ BER S @
v
Step 1. Click Right @ on the Standard Views toolbar. @ rw soxes efauly
- 4 Annotations
(Ctrl 4) 4 SoHd Bodies(2)
- 5%, Material <not specified>
Step 2. Click Top Plane |1| in the Feature Manager to e
display Plane is graphics area, Fig. 8. Enght P
Origin
4 Q Revolvel
Step 3. In graphics area Ctrl drag Top plane up and Fig. 8
release, Fig. 9.
Step 4. In the Plane Property Manager set: Py
under First Reference, Fig. 10 // - \\\
~_
Distance G 6 // 7 \\\\
- and press ENTER./// Drag up \\\
e new plane / set distance to 6 W\
should be to above \ =
Top plane, Fig. 11. / [ 1* / N \ \
Click Keep Visible < ( 7 < f \/,
_H
and OK % . \ Hold dow\l / /
The Push Pin # on Ctrldrag / /
allows creating another '\ Plane up /
Plane. N /
Step 5. In the Plane Property Manager: . ///
under First Reference, Fig. 11— Jf////
click in First Reference box Fig. 9
expand the flyout
Feature Manager —— t —
design tree in top left // 7 ;\\\
corner of the graph- / ~ Set distance to 20
ics area and click Top / J \\\
Plane[1]. Fig. 12.  // |
& — :
Distance | 01| 20 [N y N \
and press ENTER, { ( / : \\ \
The new plane \ \ / /
should be above, \ \ \\v// / /
Fig. 14. v 4
i \\\ / 4
Click OK % and N / /
click Cancel 2. \\\\ 4
Qo &
Step 6. Save [ (Ctr1-S). P
Fig. 14

g Plane @
v X %

Message

First Reference S

7! ITop Plane
N | Parallel

M Perpendicular
ﬁ] Coincident
“1“] 90.00deg
20.00mm~

[ Flip offset
1 =

E‘ Mid Plane
Fig. 13

i3
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D. Sketch 2in Plane 1 Spoke Loft. ¢[EE<@ >
Step 1. Hide Planes. To hide Planes, click View g —
Menu > Show/Hide > Planes (Alt-V then HP |, :::,f:jc(nze Y
press ENTER)_ ’ So\id Bodies(2)
2% Material <not specified>
[,J Front Plane
Step 2. Click Planel ﬁ in the Feature Manager and H ;?gp gza P
click Sketch ﬁl‘_ on the context toolbar, . EZQJ Cgﬁ& Origin
Fig. 15. B Planet. V4
i Plane2
Fig. 15
Step 3. Click Normal To ,.;L. on the Standard Views toolbar. (Ctrl-8)
. ‘_.F' .
Step 4. Click Centerline | ;+ |in the Line flyout :/: ™| on the Sketch
toolbar.
Step 5. Sketch horizontal centerline across at Origin L, Fig. 16.
Fig. 16
Step 6. Click Circle Gj' (S) on the Sketch toolbar.
Step 7. Sketch a circle on centerline, Fig. 17. D1 's_x’\
N
, o
Step 8. Click Smart Dimension pomart |(S) on the Sketch 14.5
toolbar. .
Fig. 17
Step 9. Add dimensions, Fig. 17. ;ko:eh;m:ﬁ_ms '8
Relations Shared Values X
J® Display/Delete Relations...
01.5— C Eully Define Sketch... Value: U3
h Sketch Tools Name poke Dia - cancel
\J x Delete - & ‘ ‘ Help
]4.5 Di ion (D2@Sketch2(1.5)) Fig. 19
Link Values
Driven ‘
Fig. 18 m MAmuds P Prameiiion -
Step 10. Right click graphics area and click Select % from
. . N
menu to unselect Smart Dimension.
14.5
Step 11. Right click the 1.5 diameter dimension and select
Link Values fi , Fig. 18.
ink Values from menu, Fig Fig. 20
Step 12. In the Shared Values dialog box key-in Spoke Dia for the Name and click OK, Fig. 19.
Ce
Exit
Step 13. Click Exit Sketch | sketen | on the Sketch toolbar.
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E. Sketch 3 in Plane 2 Spoke Loft.
Click Plane2 ﬁ in the Feature Manager and click Sketch ||_| on the @ rwspores ©efou

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

context toolbar, Fig. 21.

Click Circle Gj (S) on the Sketch toolbar.

¢ EE S e >
¥

» [/] Annotations
» [@ Solid Bodies(2)

é% Material <not specified>
71 Front Plane

[
0

J Top Plane
[ Right Plane
ST
Sketch circle below and to right of Origin , Fig. 22. Igia:zg&
C Sketch2
& Fig. 21
Click Smart Dimension | ™" | (S) on the
Sketch toolbar. - ?1.5
‘ /)
Add dimensions, Fig. 22. 26 -
i
Unselect Smart Dimension, right click the 1.5
diameter dimension and select Link Values 11.5
from menu, Fig. 23.
Fig. 22
In the Shared Values dialog box sketeh Entites
click Name drOp-dOWH arrow and 1.5— More Dimensions
select SpOke Dia and click OK, ) Relations
Fig. 24, 2A6 J® Display/Delete Relations...
; C Eully Define Sketch...
C’ Sketch Tools
Click Exit Sketch | £ | on the 1.5 2 e
Sketch toolbar = Dimension (D2@Sketch2(1.5))
) Fio. 23 Link Values
g Driven ‘
save & (Ctr1-s). SIS
Shared Values X
Tip: The Linked dimension will allow us to
change the diameter dimension in one sketch Volue:  1:50mm
and diameter dimension in the other 3 sketches name  [spokeDia 1 e
will update. N
Fig. 24
®»?D1.5
I
2.6

11.

[\
x\P -/
5

Fig. 25
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F. Sketch 4 in Plane 1 Spoke Loft.
Click Planel ﬁ in the Feature Manager and click Sketch

@ P1.5
%nsﬁ
/)

Step 1.

Step 2.

Step 3.

Step 4.

G. Sketch 5in Plane 2 Spoke Loft.
Click Plane2 ﬁ in the Feature Manager and click Sketch

Step 1.

Step 2.

Step 3.

Step 4.

context toolbar, Fig. 26.

Sketch circle on the
centerline that is in
Sketch2, add dimensions
and add Spoke Dia Link
Value to circle dimension,
Fig. 27.

Exit
Sketch

Click Exit Sketch [—
on the Sketch toolbar.

save [ (Ctr1-S).

context toolbar, Fig. 28.

Sketch circle, add dimen-
sions and add Spoke

Dia Link Value to circle
dimension, Fig. 29.

Exit
Sketch

Click Exit Sketch —
on the Sketch toolbar.

save [ (Ctr1-s).

on the

¢ E RS @ >
¥

& RIM SPOKES (Default)
Annotations

Solid Bodies(2)

55 Material <not specified>
[J Front Plane

[ Top Plane

1 Ri
[ @ima s
» Jre ﬂ%ﬁ&
Ei Plane1

i Plane2
C Sketch2
C Sketch3

-

-

Fig. 26

\ NN
Origin O
Fig. 27
i on the
® 1.5
14.5 '
i
R oe
Origin O
Fig. 29

$ B R SC@ >
¥

& RIM SPOKES (Default)
Annotations

Solid Bodies(2)

Ei Material <not specified>
[ Front Plane

[ Top Plane

[ Right Plane

-

v

el
279
&)
ﬁz s
W 2

Ei Plane2

C Sketch2
C Sketch3
C Sketch4

Fig. 28
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H. Loft Boss/Base 1. & ER S @
v
Step 1. Click Isometric a on the Standard Views & RIM SPOKES (Default
- 4 nnotations
toolbar. (Ctrl-7) ' ;Hd e
§§ Material <not specified>
Step 2. Ctrl click Sketch2 and Sketch3 in the Feature ™t
Manager to select both sketches, Fig. 30. [J Right Plane
I_, Origin
4 3 Revolvel
Step 3. 1C\T/Ilick Featturiis | Features | on the Command ZEEZZZ
anager toolbar. L sketch
C :ke:chz §
. C etc
Step 4. Click Lofted Boss/Base ‘ﬂ, Lofted Boss/Base ‘ on the C::e:c::
Features toolbar. - Fig.30
Step 5. In the Loft Property Manager: // I\
under Profiles, Fig. 31 /
confirm Sketch2 and /
Sketch3 selected / y 4
confirm the connectors @ / L //

are in same positionin |
both sketches, Fig. 32 K

click OK s .

I. Loft Boss/Base 2.

Step 1. Ctrl click Sketch4 and SketchS
in the Feature Manager to select both
sketches Fig. 33.

— -

Fig. 32

Step 2. Click Lofted Boss/Base m, Lofted Boss/Base ‘ on the Features toolbar.

Step 3. In the Loft Property Manager:
under Profiles, Fig. 34 S
confirm Sketch4 and Sketch5 /
confirm connectors @ aligned, /
Fig. 35

click OK w# .

Step4. Save [ (Ctr1-S).

8Loft ®
v X

Profiles "
S Sketch2
Sketch3

Start/End Constraints v

Guide Curves A

[¢] [=2] o0

None

Centerline Parameters v

<

Sketch Tools
Options A
Merge tangent faces

[IcClose loft

Show preview

Merge result
[ Micro tn\eran&

Fig. 31

v

G E RS @
¥

& RIM SPOKES  (Default)
Annotations

Solid Bodies(1)
35 Material <not specified>
[ Front Plane

[J Top Plane

[ Right Plane

I_, Origin

3 Revolvel

ﬁ Plane1

ﬁ Plane2

C Sketch4
[ Sketchs s
»  Loftt ~

v

-

v

Fig. 33

8Lnft @
v X

Profiles A

=3

s Sketch4
Sketchs

Start/End Constraints v

Guide Curves A

None

Centerline Parameters v

<

Sketch Tools

Options A
Merge tangent faces

M Clnca Inft

Fig. 34
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J. Fillets.

® vl ¢l @ B
Step 1. Click Fillet | ""®t| on the Features toolbar. -
- y
Step 2. In the Fillet Property Manager set: /

select FilletXpert, Fig. 36

set Radius ﬂ’\- 25

click a cylindrical edge of
spoke at rim, Fig. 37
click Between left feature

and part ﬁr:ﬂ 3 edges on
the Fillet pop-up
click Apply

set Radius (™, 5 . Fig. 38
click front inside cylindrical edge
of rim, Fig. 39

click OK ## . //

y
K. Circular Pattern Spoke. /
Step 1. Click Circular Pattern /
|B.Eq] Circular Pattern |111 the Linear /
[HH]
[EIE]
Linear

Pattern flyout | """ | on the
Features toolbar.

Step 2. In the Circular Pattern Prop Manager set:
under Features and Faces, Fig. 40
click both Lofts and Filletl, Fig. 41
under Direction 1
click in Pattern Axis box
click a cylindrical face

check Equal spacing
ol
Number of Instances %2 13
click OK »# .

Step 3. Save ﬁ (Ctrl-S).

SOLIDWORKS 21

@ FilletXpert @
v X 5

Manual |FilletXpert!

/4 Between left feature and part, 3 Edges|

Add |Change | Corner ‘

o

Fig. 39
Both spokes
and fillet

Fig. 41
Rim Spokes WIND UP CAR PAGe 21-8

Items To Fillet A

@ Edge<1>
Edge<2>
Edge<3>

Edge<4>

Show selection toolbar

K 0.25mm v :
Apply

Options A
Select through faces
Tangent propagation
(® Full preview
O Partial preview
O No preview

Fig. 36

@ FilletXpert @

v X |
Add | Change | Corner

Items To Fillet ~

° [Er—

Show selection toolbar

K 0.50mm v~
é v
Apply

Options A
Select through faces
Tangent propagation
(® Full preview
O Partial preview
O No preview

Fig. 38

¥4 CirPattern1 @)
v X

Direction 1 ~
w
O Instance spacing
(® Equal spacing
[ 360.00deg =
# 3 ~

OJ Dire(tion! v

Features and Faces ~

@ Loft1

Loft2

Fillet1 ‘

[ Bodies v
Instances to Skip v
Options ~

[] Geometry pattern

Propagate visual
properties

O Eull preview
(®) Partial preview

Fig. 40




L. Linear Pattern.

[+

[E]F]
Step 1. Click Linear Pattern | .= | on the Features toolbar.
Step 2. In the Lineal Pattern Property Manager set:

under Direction 1, Fig. 42
click in Pattern Direction box
click circular face of hub, Fig. 43

Spacing @ 10.2

Number of Instances nﬂ"; 2
under Features and Faces

click Cirpatternl
P

Reverse Direction
click OK % .

Step 3. Save [ (Ctr1-S).

M. Dome Hub.

Step 1. Click Dome on the Features toolbar.

Step 2. In the Dome Property Manager set:
under Parameters, Fig. 44 /
click side face of hub, Fig. 45 //

Distance 1.5 /
check Elliptical dome /

click OK %# .

Step 3. Save [ (Ctr1-S).

SOLIDWORKS 21 Rim SPOKES

EE Linear Pattern @
v X
Direction 1 ~

-
&,pacing and instances

(O Up to reference

S womg
o~k B =

Direction 2 ~

[ ]
(® Spacing and instances

(O Up to reference

Qomen

[ pattern seed only

Features and Faces ~

[ Bodies v

Instances to Skip v

Options v
Fig. 42

8 Dome @

v X

Parameters ~

1.50mm : =
e

]
M Elliptical dome
Show preview s

Fig. 44
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N. Cut Axle Hex. S BER ¢
7

Step 1. Click Right Plane |ﬂ in the Feature Manager and click Sketch i @ RIM SPOKES (Default)
on the context toolbar, Fig. 46. Az
Solid Bodies(1)
Ei Material <not specified>

. . [J Front [ —

Step 2. Click Normal To ,,,;‘_L. on the Standard Views toolbar. (Ctrl-8) Top P & >
I: Right Plane;

I_, Origin

3 Revolvel

’ Plane1

’ Plane2

& Loft1

& o2

B Fillet1

® Fillet2

i'zﬂ CirPattern1
EE LPattern1

Step 5. Right click graphics area and click Select I:.} from menu to unselect D pomet
Polygon tool. P — F ig. 46

-

-

-

Step 3. Click Polygon 'E} on Sketch toolbar.

-

-

Step 4. Confirm 6 sides @ and sketch polygon starting at the Origin L,
Fig. 47.

Step 6. Click segment of polygon and click Make Hori-

zontal |—| on the context toolbar, Fig. 48.

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

Step 8. Dimension 10.3 across corners, Fig. 49.

A= &
AP0 La

T 7
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Step 9. Click Isometric a on the Standard Views toolbar. (Ctrl-7)

Step 10. Click Features | Features | on the Command Manager toolbar.

Step 11. Click Extruded Cut |Edruded | on the Features toolbar.

Cut

Step 12. In the Cut-Extrude Property Manager set:

under Direction 1, Fig. 50 Cut Extrude ®
Depth@ 6 === =
Reverse Direction | ¥ | _ -
click OK % . o @‘ 1
A
Step 13. Save [ (Ctr1-s). o I;
DFHpsit&ut
O. splitLine Hub Text. —

Step 1. Click Right Plane [1] in the Fig. 50
Feature Manager and click

Sketch ﬁ on the context toolbar, Fig. 52.

¢ ERB S @
¥

@Y RIM SPOKES  (Default)
Annotations

Solid Bodies(1)

55. Material <not specified>

[j Front [ .— =
Step 3. Click Circle Gj (S) on the Sketch toolbar. [;;,7:.5,“5}
I_, Origin

3 Revgolve1

. . . . . ﬁ ane

Step 4. Sketch circle at Origin and with circle still selected use Alt-C to ] e

& Loft1

g Loft2

® Fillet1

® Fillet2

Q\ W'zﬂ CirPattern1

Step 5. Click Smart Dimension | _ 5™ | (S) on the Sketch toolbar. o Wi

Dimension @ Dome1
- » (@ Cut-Extrude1

Step 6. Dimension diameter 7.5, Fig. 54. Fig. 52

\ | /A D
| /
3\ / \
\ N /4
\ t y
W/ /
S

-

v

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

-

-

convert to Construction Geometry |:: , Fig. 53.

-

|
g, g /

5 S \\

| .

| 1 N /

} ] !

\ 4
A 4

Fig. 53 o 77 Fig. 54
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Step 7. Click Text Tool _I._{% on the Sketch toolbar. LN T @

v X

Curves ~

Step 8. In the Sketch Text Property Manager set: 2 I:l
under Curves, Fig. 55 E

Text ~

Clle COIlStI'llCtiOll CirCle, Fig. 56 cudacountry
under Text ~

click in the box and key-in cudacountry B

= ==
Center Align ™= E~& ul
Flip Vertical | i

S —
Flip Horizontal | =2 dA e e e —

uncheck Use document font
click Font button.

Step 9. In the Choose Font dialog box select: / 1
under Font, Fig. 57 [ ==
Tip: Click in the Font box and ’

press V key. \ /
select Verdana \ /
under Font Style /
Bold !
under Height \ Fig. 56
select Points 9
. Choose Font X
click OK button font Height:
. #‘ ‘ Verdana O Units 2427758790
click OK . BLvBnga o N ®poi
e / Points 9 Cancel
Viser #and ITC: ﬁA
Vet Bold Italic 10
hdiis Sorier v :; .
Sample Space: 1.00mm
Effects
AaBbYyZz

[ strikeout [Junderline

Flg 58
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Step 10.

Step 11.

Click Insert Menu > Curve > Split Line.

In the Split Line Property Manager:
under Type of Split, Fig. 59
select Projection
under Selections
Current Sketch should be selected
in Faces to Split box
click domed face of hub, Fig. 60

click OK .

Step 12. Save [ (Ctr1-S).

@ Split Line @
v X

Type of Split
(O Silhouette
(®) Projection

(O Intersection

Selections
C Current Sketch.

s
[Isingle direction

Reverse direction

SOLIDWORKS 21 Rim Spokes WIND UP CAR PAGe21-13




P. Appearance.

Click part, click Appearance Callout on

Step 1.
the context toolbar and click RIM %, Fig. 62.

Step 2. In the Appearances Task pane, expand Plastic,
click High Gloss and in the lower pane select
white high gloss plastic, Fig. 63.

Step 3. In the Appearances Property Manager set:

click Keep Visible ™ and OK % | Fig. 64.

The Push Pin A on allows selection of another appéérance.

under Selected Geometry

7

click Select Faces , Fig. 65
Clle the blaCk Swatch <ppearances, Scenes, andio} M
click each split letter, © -@ o 1
Fig. 66 4 eAppearances(color) D
. v E’ Plastic
click OK %" and [ High c-nosss
click Cancel x %[ﬁij’ﬁ.ﬁj"’
@Soft Touch
@ exture:
Step4. Save [ (Ctr1-S). P o i
e ["& satin Finish v

Click
part g ® T x

@ ZEYIT « @
PORN

i Face<1>@R...

9 Revolve1
// a Body

/] driMspo., x
N Remove All ...
~J 33

Fig. 62

O white high gloss plastic @
v x[x

Selected Geometry ~
RIM SPOKES.SLDPRT

IR

Remove Appearance ‘

Color A

standard
ey

O white high gloss plastic @
v x
Color/Image
Selected Geometry ~
Face<3> ~
Face<4>
@ Face<5>
e<6>
¢ <7 >
Face<8>
Face<9>
Face<10>
g
Remove Appearance ‘
Color A
standard >
m
—
U -
I
U -
I
_JC -
S —|
[O) el QHsv
.
Fig. 65

ig
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