@lapter 4 Wind Up Car
AXxles

A. Extrude.
Step 1. Click File Menu > New, click Part Metric and OK.

. AERNEG
Step 2. Click Right Plane |_;| in the Feature Manager and click Sketch ﬁ ¥
. {3 Part! (Default)
on the context toolbar, Fig. 1. > Pl Anmotations
§E Material <not specified >
m Fro| ® Jp
Step 3. Click Cirele [(2)| (S) on the Sketch toolbar. i WErY XY
Right Plane
L [}?gln
Step 4. Sketch circle starting at the Origin L, Fig. 2. @ 10 Fig. 1
&
Step 5. Click Smart Dimension |- | (S) on the Sketch
toolbar. z
Step 6. Dimension diameter 10, Fig. 2.
Step 7. Click Features | Features | on the Command Manager toolbar.
Fig. 2
. )
Step 8. Click Extruded Boss/Base Bded | on the Features toolbar.
Step 9. In the Property Manager set: W) Boss-Extrude @
under Direction 1, Fig. 3 v
End Condition Mid Plane From .
Depth @ 59 Direction 1 ~
click OK w . 5
L
£y [59.00mm =
~
Fig. 4 : Draft outward
B. Save as "FRONT AXLE". Fig. 3
Step 1. Click File Menu > Save As.
Step 2. Key-in FRONT AXLE for the filename and press ENTER.
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C. Cut Hex. .
Step 1. Click the left side face and click Sketch
%}[_ on the context toolbar, Fig. 5.
Step 2. Click Normal To "E.Ii" on the Standard Views
toolbar. (Ctrl-8)
@ Polygon @
Step 3. Click Polygon G} on the Sketch toolbar. |¥
Step 4. In the Polygon Property Manager set: i —
under Parameter, Fig. 6 @ listh
Number Of Sides@ 6 8lc'}::uir:ijriﬂr:&;ecirde
Qe 2
.. . Qe 2
Step 5. Sketch pol t the O Fig. 7
ep etch polygon at the Origin L, ig o [mmmrs s
Step 6. Right click graphics area and click befow K
Select |, from menu to unselect .
Fig. 6
Polygon tool.
Step 7. Click a polygon segment and
click Make Horizontal |~ |on
the context toolbar, Fig. 8.
Step 8. Click Smart Dimension W/
&
Dinireﬂ:sritgn (S) on the Sketch toolbar.
. Fig. 8
Step 9. Dimension 9.45 across corners (not flats), Fig. 9.
Step 10. Click Trimetric ﬂ on the Standard Views toolbar.
Step 11. Click Features | Features | on the Command Manager toolbar.
@
Step 12. Click Extruded Cut Brtruded | on the Features toolbar.
Step 13. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 10
Depth @ 6
check Flip side to cut
click OK % . T —— L
Step 14. Save [ (Ctr1-s). Fig. 11

—l@®Clxpi@® O

V2D
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D. Mirror Holder Features.

Step 1.

Step 2.

Step 3.

Step 1.

Step 1.

Step 2.

G ER[&[€]

: [h|{| Mirror @
Ctrl click Right Plane |E| and Cut-Extrudel v v X
; . {8 FRONT AXLE (Default)
feature to select Plane and feature, Fig. 12. > P Anmotation: Mirror Face/Plane
» Solid Bodies(1) ([ |Right P'ms
Click Mirror on the Features toolbar. J :”m't speciied> Features to Mirror ~
[1] Top Plane @ Cut-Ex'trudﬂ‘
[T Right Plane B
In the Mirror Property Manager click OK W Loign ™ Faces to Mirror v
Fi 13 4 ﬁD Boss-Extrudel - - -
g. . _ . l Cut-Extrude] Bodies to Mirror
Fig. 1? Fig. 13
E. Mate References.
Click Right Plane ;_| in the Feature Manager to CIEIR[S[€] |efmercreene @
. v X
select Plane, Fig. 15. @ FRONTANLE (Oefout
4 Annotations Reference Name -~
.m 3 Solid Bodies(1)
Reference olj ::t:tr;la::m L Primary Reference Entity
Click Reference Geometry | “*°"*" | on the Fea- [i] Top Planc oz l@
tures toolbar and Mate Reference from the menu. E%s S C"'”""‘“s v
3 éﬂ B:sgsl-nExtrudE1 % LD i
In the Mate Reference Manager: ' ::_t'E"1t'”"e1 Secondary Reference Enfity A
under Primary Reference Entity, Fig. 16 Fig, 15 ¥ [ S
Right plane was preselected ? pefaut
Any -
Mate Reference Type % Coincident
. Tertiary Reference Entity
under Secondary Reference Entity 2 i:l
click in Entity box 3@ Q Defaut
and click cylindrical face of axle, Fig. 17 %l -
click OK % . Fig. 16
//T Face
A~
.
. ya
Fig. 17
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F. Appearance.
Step 1. Click part, click Appearance Callout

. / [ Face<1> @Bos...
on the context toolbar and click 4 L ‘jﬂa;s_m,ud;

FRONT A... &, Fig. 18. AL B 5oy
Click part @ FrONT A.g X~

Fig. 18 T x Remove All Pa

e ®

€ar...

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

glOSS plastic, Fig. 19. & 1o} @ white high gloss plastic (@
® - @ o1 |v x w
Step 3. In the Appearances Property Manager set: v @ Appesncesilon) A JRSEREN] acvancea)
under Color, Fig. 20 v @%“:_ Colorfimage
igh Gloss ‘
Set RGB Vallles % Medium Gloss Selected Geometry A
R 188 g ';02;5'05: ﬁ FRONT AXLE.SLDPRT
G173 P rmt []
B 217 %
click OK % . ®
Step 4. Save (Ctrl-S). — ~
ﬁ 2
i [standara v|

G. Save As "REAR AXLE".
Step 1. Important to Save. Use Ctrl-S ﬁ to save

FRONT AXLE. ‘

. . crea;n high gloss plastic
Step 2. Click File Menu > Save As. Fig. 19

Step 3. Key-in REAR AXLE for the filename and press ENTER.
You now have two axle files, FRONT and REAR. Next, we add hex LU
flats to REAR axle.
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H. Extrude Hex Flats. G EB[¢[E]
Step 1. Click Right Plane [ﬂ in the Feature Manager and click Sketch E g REAR AXLE (Defaul)
on the context toolbar, Fig. 22. |t
v [@) Solid Bodies(1)
§E Material <not specified>
Step 2. Click Polygon @ on Sketch toolbar. . :OJ@ ® AL
[ MMP
Origin
Step 3. Confirm 6 sides @ and sketch polygon starting at the Origin L’ : :HF;M
Fig. 23. v (@ Cut-Extrudel
[h|{| Mirrorl

Fig. 22

Step 4. Right click graphics area and click
Select from menu to unselect Polygon
tool.

Step 5. Click a polygon segment and click

Make Horizontal |—| on the context

toolbar, Fig. 24. Fig. 23

= &

& »_ W |2 PO 2
Step 6. Click Smart Dimension |- | (S) S——
on the Sketch toolbar. v

Step 7. Dimension 12.2 across corners, Fig. 25.

Step 8. Click Features | Features | on the

Command Manager toolbar.

@)
Step 9. Click Extruded Boss/Base | Extruded | on

Boss/B
the Features toolbar. e

Step 10. In the Propgrty Manager. set: &) tom et ®
under Direction 1, Fig. 26 PR
End Condition Mid Plane ; N
Depth 2 g
click OK % . ]
o BN
& poonmgg 5]
EMergerk
,,,,,,,

- Fig.26
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I. Loft Profile 1 Sketch.
Step 1. Click vertical face of hex extrude hex in graph-

ic area and click Sketch ﬁ on the context
toolbar, Fig. 28.

DEZETP-R
FCNLIPO

N

Step 2. With face still selected click Convert Entities
O

con¥ert! on the Sketch toolbar, Fig. 29.

-

Lo .
Step 3. Click Exit Sketch | _E® | on the Sketch toolbar. Fig. 28

Sketch

-

J. Create Plane 1.

[’
Reference
Geometry

Step 1. Click Reference Geometry| - |on the Fea-
tures toolbar and Plane from menu.

Step 2. In the Plane Property Manager set:
under First Reference, Fig. 30 Fig. 29
click vertical face of hex extrude hex, Fig. 31

@ Plane ®@
Distance Q 3.5 and press ENTER v X+

The new plane should be to right Message N
if in wrong direction, check Flip offset First Reference

) @ IFace<‘\>
Clle OK f . Parallel s
Perpendicular
Coincident
. 9000deg

ﬂ 350mm iﬂ
L] Fllp offs

lgl Mid Plane

Second Reference ~

el ]

Third Reference

@ I:I
Fig. 30

Step 3. Save [ (Ctr1-s).

8 (<1

L*U

Fig. 31
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K. Loft Profile 2 Sketch.
Step 1. Click Planel [j] in the graphics area and click

Sketch E on the context toolbar, Fig. 32.

©
Step 2. Click Convert Entities ;°7'="| on the Sketch
toolbar. -

Step 3. In the Convert Entities Property Manager:
under Entities to Convert, Fig. 33
click cylindrical edge, Fig. 34

click OK % .

() Convert Entities ®
v X

C’ Entities to Convert -~

Step 4. Click Exit Sketch | 4, | on W

the Sketch toolbar.[ - [Jselect chain
I:‘ Inner loops one by one

Fig. 33

Fig. 35
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L. Base Loft.

& rort @
v X
Profiles ~

Step 1. Hide Plane. Click View Menu > Show/Hide > Planes, to hide Plane (Alt-V then H P press
ENTER).

Step 2. Click Features | Features | on the Command Manager toolbar.

Step 3. Click Lofted Boss/Base ‘1 Lofted Boss/Base ‘ on the Features toolbar.

Step 4. In the Loft Property Manager set:

under Profiles, Fig. 36

g
< Sketchd
Sketchs
]
~

Start/End Constraints
Start constraint:

click Sketch4 (hex) and Sketch5 (circle), Fig. 37
expand Start/End Constraints Normal To mmei v
End constraint Normal To Profile loooges ¥ 3
click OK % . T
M. Mirror Holder J
Features.
Step 1. Ctrl click Right Plane [j:] _ .
and Loft1 feature to select
both, Fig. 38. Fig. 36
Step 2. Click Mirror on :
the Features toolbar. Fig. 37
. . %IIIEH)IOI [3fé] mirror @
Step 3. In the Mirror Property Manager click OK W < v x
Fig. 39. ) REAR AXLE (Default)
> Annotations Mirror Face/Plane ~
v [§] Solid Bodies(1) ® |""9'“ ""‘"fi I
§E Material <not specified> Fotures to M N

Fig. 40
Step4. Save [ (Ctr1-s).

You should have 2 axles:
FRONT
REAR

Fig. 41

E] Front Plane
m Top Plane

L Origin s

L4 MateReferences

» ] Boss-Extrudel

v [E Cut-Extrudel
[h|ﬂ Mirrori

» 1] Boss-Extrude?

[l Planet

[l Plane2

»

S —

Faces to Mirror hd

Bodies to Mirror hd

Fig- 38

Options A
[ Geometry Pattern

[+] Propagate visual
properties

() Full preview
@ Partial preview

Fig. 39
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