hapter 12 Wind Up Car
' Gear Pawl 32T

A. Toolbox New Part Spur Gear 32T.
Step 1. Click Design Library tab @ in the Task Pane, Fig. 1.

Step 2. Expand the Toolbox * ? Toolbox
Expand ANSI Metric folder * EES ANSI Metric
Expand Power Transmission folder > @ Power Transmission

Click Gears folder 1@ Gears Configure Component @
® - [ & T % v X

Step 3. In the lower pane, right click Spur Gear

3 @ design library ~ Replace Component ~

and click Create Part from menu, Fig. 1. ‘% e e Routing at Nombers -
0| v § Toolbox Properties ~
Step 4. In the Component Property Manager set: : g;:’;':te‘h Module:
under Properties, Fig. 2 v B ANSI Metric [13, =
Module: 1.5 8 serrs E —— >
Number of Teeth: 32 Bmaicee T
Pressure Angle: 20 > Qofns 13 |
Face Width: 8 : @gﬁ;ﬁm Face Wit
Hub Style: None > (63 Retaining Rings m%yle; |
Nominal Shaft Diameter: S None v]
Keyway: None ‘ Q Mominal Shaft Diameter:
Clle OK # . Helical Gear Internal Spur Gear |iyw§w V|
[None |
Step 5. Click Zoom to Fit ﬁ (F) on the View % * |S:;wmth: |
toolbar. Rack (Spur Spor Ge .
== Configure... | |
" " III File Name:
B. Save as "GEAR PAWL 32T". QI Ry | pcwm
Step 1. Click File Menu > Save As. Suigt s Fig. 2
List, Large Icons
Step 2. In the Save As dialog box: a ot T
key in GEAR PAWL 32T
for file name Fig. 1

navigate to your My Documents/
Tech Ed 20-21/Wind Up Car folder
click Save.

Fig. 3
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C. Rim Extrude.

Step 1. Click the side face and click Sketch ﬁ on the context
toolbar, Fig. 4.

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

Step 3. Click Circle Gj (S) on the Sketch toolbar.

Step 4. Sketch three circle starting at the Origin L, Fig. 5.

Step 5. Click Line I/: (L) on the Sketch toolbar.

Step 6. Sketch 3 lines (radii) from Origin L__to middle
circle, One radii vertical and two at angle, Fig. 6.

Step 7. Right click graphics area and click Select I:}
from menu to unselect Smart Dimension.

Step 8. Click vertical centerline and click Construc-

- i
tion Geometry || 4| on the context toolbar, Fig. 7.

Fig. 5

— | &
FRELRY O L@
~

Fig. 6 Fig. 7
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Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Drag a selection to left across all radii to select all
&
three and click Make Symmetric | & | on the context

toolbar, Fig. 8.

&
Click Smart Dimension o omart (S) on the
Sketch toolbar. -

Add dimensions, Fig. 9.

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

Sketch line across intersection of radii and circles, Fig. 10.

Fig. 8
15°
040
36
@@ D36 N
33 033
Click
Isometric
ﬁ on the
Standard Views Fi
g9 /
toolbar. (Ctrl-7) Fig. 10
én Boss-Extrude @
Click Features | Features | on the B
Command Manager toolbar. rom o -
&) = s -
Click Extruded Boss/Base BE><tr'-_!Bded on I:l
the Features toolbar. oeamase
25 |4.000mm ‘ =
In Boss-Extrude Property Manager set: —
under Direction 1, Fig. 11 ot ot
Depth @ 4 [ pirection 2 ~
under Selected Contours b v

click contour between middle

o Sketch1-Region<1>—,
and outside circle, Fig. 12 _\-

click OK w# . Fig. 11
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D. lmage Quality. Document Properties - Image Cuality e
Step 1. Tip: Crank up the Im- System Options  Document Properties {8 Search Options Q
age quallty. Cllck Op- Drafting Standard Shaded and draft quality HLR/HLY resolution
__ Annotations Low (faster] High (slower)
. Di . c ':—
tions {:[:.;-} on the Standard ¥ VituotShorps N
toolbar and Document i Tables pevistion:
. - DimXpert [] Optimize edge length (higher quality, but slower)
Propertles tab' On the left Detailing A:ply to all rgeferengced pagrt dc:uments
: . Grid/5 =
Slde SeleCt Image Qllallty U:its nee @Savetessellation with part document
and increase Shade and Miodel Display
. . . Materla Prper‘tles Wireframe and high quality HLR/HLV resolution
draft quality slider, Fig. 13. e n L& Lo fasten High (slower,
Sheet Metal ‘ . ; T
Weldments
E- ExtrUde NotCh. Plane Display ~| Precisely render overlapping geometry (higher quality, but slower)
Step 1 Expand BOSS‘EXtrudel 11’1 Configurations [ improve curve quality at higher settings
: @Useisometric_ zoom to fit view for document preview
giat;uflMFa.rlagle: and CIICk |:| Use pre-2009 tangent edge definition
e c , lg. . Lo lo Perrormance
. [oc ] | Cancel | | Help |
Step 2. Click Extruded Boss/Base
. Fig. 13
Eases | on the Features toolbar. G E[RB[S[€] | & bosbenue ®
¥ v x®
% GEAR PAWL 32T (Metric - Spur g
Step 3. In the Property Manager set: » Bl Annotations From ~
under Direction 1, Fig. 15 * [8] Solid Bodies(1)
2@ Material <not specified= —— .
Depth ¥5i 4 e
under Selected Contours [ Planes » IS
t_h Origin

click two contours that make a wedge,

Fig. 16
click OK % .

-

MateReferences & 4.000mm§ E

[ ) HoldingSke ¥ Merge re it

& e Revoie L

(@ ToothCut = =
Draft outward

L? Breaks

-

-

[P RootFillets O Direction 2 v

B TeethCuts
[ Thin Feature v

-

@j HubMearOne
@j HubMearBoth
m FarPIn
@J HubFar
4 @ Bore
v (@ Keyway

I}‘grﬂ Keyway2
< ﬁ Boss-Extrudel
[ Sketehl

-

Selected Contours Ea

-
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F. Circular Pattern.
Step 1.

Click Boss-Extrude2 (wedge) in the Feature

Manager to preselect feature, Fig. 17.

Step 2.

. . T ) .
Click Circular Pattern |".5‘ﬂ LI AT | in the

[HH]

[EIE]

Linear Pattern flyout | inear
Pattern

toolbar. -

Step 3.

on the Features

In the Circular Pattern Property Manager set:

under Features and Faces, Fig. 18
click Boss-Extrude2 was preselected

under Direction 1

click in Pattern Axis box
click cylindrical face, Fig. 19

check Equal spacing

Number of Instances {?f:‘ 24

click OK #w# .

Step4. Save [ (Ctr1-S).

G [ER[¢[€]
Né
@ GEAR PAWL 32T (Metric - Spur g
L4 Annotations
v @) solid Bodies(1)
35 Material < not specified>
m Planel
(] Plane2
[U Plane3
I—n Origin
MateReferences
[ ) HoldingSke
3 Base-Revolve
[@ ToothCut
L? Breaks
L? RootFillets
B TeethCuts
@j HubMearOne
@j HubMearBoth
[I] FarPln
@j HubFar
4 @ Bore
[ Keyway
[F‘gr{] Keyway2
4 ﬁ Boss-Extrudel

-

-

-

-

-

-

-

Fig. 19

B GirPatternt @
v X

Direction 1 A
& A |

O Instance spacing
(® Equal spacing

I
# s &
[ pirection 2 v
[] Features and Faces Ea
o
]
®
@
[ Bodies v
Instances to Skip hd
Options A~

E Geometry pattern

[+ Propagate visual
properties

() Full preview
@ Partial preview
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G. Cut Axle Hole.

Step 1. Click the front face and click Sketch E on the context
toolbar, Fig. 20.

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

Step 3. Sketch circle at the Origin L__, Fig. 21.

&

Smart

Step 4. Click Smart Dimension | pimension | (S) on the Sketch toolbar.

-

Step 5. Dimension diameter 6.8, Fig. 21.

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

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

Cut

Step 8. In the Cut-Extrude Property Manager set:
under Direction 1, Fig. 22
End Condition Through All

click OK % .

Step 9. Save [ (Ctr1-S).

[@ Cut-Extrude @
v X W

From A
Sketch Plane ~
Direction 1 ~

Through Al v
Y I

A

[ Flip side to cut

Draft outward

Fig. 22
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H. Mate Reference. G B R[¢|[&]
Step 1. Expand MateReferences folder in the Feature Manager, | ¥
. . . . . {8y @ GEARPAWL 32T (Metric - Sp
right click MateReference Elm] and click Edit Definition » B&) Annotations
from menu, Fig. 24. * [ Sofid Bodies(1)
2§ Material <not specified=>
m Planel
Step 2. In the Mate Reference Manager: % Plane2
. . . Plane3
under Primary Reference Entity, Fig. 25 s g
. . . ~ [g e ateheferences
click in Entity box 3@ and m
click a cylindrical face, Fig. 26 (_ ) oldingske it Defnton yg |
. 3 3 Base-Revohve x Delete ‘
Clle OK # . ’ @ ToothCut What's Wrong?
[a Breaks i
[P RootFillets (P: e . ,
. ‘ . . . ‘ I‘gﬂ TeethCuts ermmen
Step 3. Rebuild . To Rebuild, click Rebuild on the Stan- b @) HubNearOme | %0
dard toolbar or Ctrl-B. ' %J HubNearBoth E'Tt:N:VFC"“'
FarPIn cliapse ltems
:@ LAl @ . l]jJJ EODED Rename tree item
X )
- 3 @ Baore Hide/Show Tree ltems...
Step4. Save [ (Ctr1-S). S | g :

o
MateReference o] Keyway2

ﬁ Boss-Extrudel

<

Primary Reference Entity ~ » @] Boss-Extrude?
o2 W[raceciy B CirPattern
v (@ Cut-Extrudel
N :: Fig. 24
Secondary Reference Entity A
L) —
N
2
Tertiary Reference Entity A
' I
N
2

Fig. 25
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I. Appearance.

Click part, click Appearance Callout on the

Step 1.
context toolbar and click GEAR PA.. &, Fig. 27.
Step 2. In the Appearances Task pane, expand Plastic, click
High Gloss and in the lower pane select white high
gloss plastic, Fig. 28.
Step 3. In the Appearances Property Manager set:
under Color, Fig. 29
set RGB values
R 182
G 203 -
B 22
_ 7 ®--@ & 1
Clle OK f : v e Appearances(color) 2
v % Plastic
Step 4. Save [l (Ctr1-S). e, S
% Low Gloss
ﬁ Soft Touch
= Tevtured

Fig. 30

white high gloss plast—,

—_—
-

cream high gloss plastic

Fig. 28
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[ Face<1> @Bos...
ﬁBoss-Extrudﬂ

@ soay

{0 GEAR PA..&_J X~
)(RemoveAII Fart ear... 5

Fig. 27

@ white high gloss plastic (@
v X

B3] Color/lmage

-

E
|

GEAR PAWL 32T.SLDPRT

eeee

Remove Appearance

Color

W
D| standard V

E

lhtﬁ

I

Flg. 29
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