« Chapter 6

A. Lines Inside Rim.

CO2 Rail Car
Rear Rim Px

Step 1. Click File Menu > New, click Part Metric and OK.
Step 2. Click Front Plane |_:-| in the Feature Manager and click Sketch STEEo@]
t on the context toolbar, Fig. 1.
ﬁgj Partl (Default)
Hlsmry
Step 3. Click Line I/: (L) on the Sketch toolbar. ' .:“:‘BTE\ YR
~
|3\ Top Plane
Step 4. Sketch lines starting at the Origin L, Fig. 2. E:g_"_”'a”e
Fig. 1
' &
Step 5. Click Smart Dimension o omart (S) on the Sketch toolbar.
Step 6. Add dimensions, Fig. 3. Dimension the 16.8 first and the 11 last.
16 ‘
|
8-
11
7 Fig. 2
T
Origin 3
,,,,,,,,,, L ! .
Fig. 2 16.8 53—
Fig. 3
Step 7. Right click graphics area and click Se-
lect from menu to unselect Smart Dimen- 16 -
sion. jL‘—_ |’Z N
8 FRHENCD O E
Step 8. Ctrl click both vertical lines to select
both. Release Ctrl key and click Make Ctrl click
li
Collinear ,*f on the context toolbar, 1 fmes
Fig. 4. / 7
/ 4
/4
B. Save as "REAR RIM PX". T "
Step 1. Click File Menu > Save As. -
168 F5.3
Step 2. Key-in REAR RIM PX for the filename Fig. 4
and press ENTER.
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C. Lines Outside Rim.
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Step 1. Click Line I/: (L) on the Sketch toolbar.
Step 2. Sketch lines, Fig. 5. Keep right vertical line aligned (coincident) with Origin.
&
Step 3. Click Smart Dimension | ;.mr | (S) on the Sketch toolbar.
Step 4. Add dimensions, Fig. 6.
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Fig. 5 Fig. 6
D. Sl(etCh Fi"et. ) Sketch Fillet @
Step 1. Click Sketch Fillet| [ (S) on the Sketch toolbar. v
Step 2. In the Sketch Fillet Property Manager set: S -
under Fillet Parameters, Fig. 7 w
Radius K 2.5, Fig. 7 :”(‘“"5:““ -
click top inside corners, Fig. 8 - N =
Clle OK tWice J . I Dimension each fillet
Fig. 7
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Fig. 8 Fig. 9




E. Revolved Boss/Base.

Step 1.

Step 2.

Step 3.

Step 4.

F. Hole for Axle.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Click Features | Features | on the Command Manager toolbar.

Click Revolved Boss/Base | Revalved | on the Features toolbar.

Boss/Base

AXis
In the Revolve Property Manger set:
under Axis of Revolution ** ? ':“"e -

click bottom line of sketch, . :

Fig. 11 Ajj of Revolution ~

click OK w# . — ° N
Save. Use Ctrl-S. [ 3a0.00de0 5

Fig. 10 Fig. 11

Rotate view to view inside of rim, hold down middle
mouse button (wheel) and drag to rotate view, Fig. 12.

GRS D
ICR PP 0

Click inside face of hub and click Sketch t on the
context toolbar, Fig. 12.

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

nside

1
Sketch a circle for the hole starting at the Origin }z_‘:? hub

Fig. 13.

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

Dimension diameter 3.5, Fig. 13.

Click Features | Features | on the Command Manager
toolbar.

Fig. 13
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Step 8.

Step 9.

G. Holein Rim.
Step 1.

Step 2.

Step 3.

Step 4.

Step 5.
Step 6.

Step 7.

Step 8.

Click Extruded Cut E'ftgﬂed on Cut-Extrude @
the Features toolbar. v x®
[sketcnpane =]
In the Cut-Extrude Property Man-
ager set: "'.""‘”“1
. . . IBIm(I I
under Direction 1, Fig. 14 - I:l
Depth @ 10.5 23 10.50mm
Clle OK f . I~ Flip sw(&cut
A
I_ Drraft outward

Fig. 14 Fig. 15

Click Right @ on the Standard
Views toolbar. (Ctrl-4)

BB ®- R
Click side flat face of rim and click Sketch t on @'@ + 28

the content toolbar, Fig. 16.

Side
Click Circle 'Ej (S) on the Sketch toolbar. face

Sketch a circle for the hole above the Origin L, Fig. 175

&

Click Smart Dimension | __>™" |(S) on the Sketch toolbar.

Dimension

-

Add dimensions, Fig. 17.

Right click graphics area and click Select from
menu to unselect Smart Dimension.

Ctrl click centerpoint of circle and Origin

to select both.
Release Ctrl key
and click Make

Vertical | on
the context toolbar,
Fig. 18.

Fig. 18
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Step 9. Click Features | Features | on the Command Man-
ager toolbar.

. @ Cut-Extrude @
Step 10. Click Extruded Cut|&tudedion | o
the Features toolbar. - "
[sketanpiane =]
Step 11. In the Cut-Extrude Property Dection 1 .
Manager set: [rrouana g = ~ -
under Direction 1, Fig. 19 ”
End COndlthH | Flip sicleto cut
Through All |
click OK # ) [T Draft outward

Fig. 19 Fig. 20
Step 12. Save. Use Ctrl-S.

H. Circular Pattern for Hole.
Step 1. Rotate view to view hole inside of rim, hold down middle mouse button (wheel) and drag
to rotate view, Fig. 22.

(HIE]

[EIE]

Step 2. Click Circular Pattern |"E‘ﬂ SELE SR | in the Linear Pattern flyout | /"**" | on the Fea-
tures toolbar.

-

Step 3. In the Circular Pattern Property Manager set: ¥4 Circular Pattern @
under Features and Faces, Fig. 21 v
click hole in rim (Cut-Exturde2), Fig. 22 Parameters ~
under Parameters
. . r;_ [N 360.00d2g a
click in Pattern Axes box Axis P ; §I » 3

click a cylindrical face on Rim

~
[V Features and Faces ~

@ Cut-Extrude?
~

-]
Number of Instances 'w..' 8

check Equal spacing
click OK w# . ®
Step 4. Save. Use Ctrl-S. ™ Bodies v

r Geametry pattern

I Propagate visual
properties

© Full preview

o Partial preview

Fig. 21
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J. Bolt. Wheel cap

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Click side face of wheel cap and click Sketch face

t on the context toolbar, Fig. 23.

Click Normal To qL. on the Standard Views
toolbar.

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

Sketch a circle above the Origin L, Fig. 24.

&
Click Smart Dimension |,.m=" | (S) on the Sketch
toolbar. -

Add dimensions, Fig. 24.

Right click graphics area and click Select from
menu to unselect Smart Dimension.

Ctrl click centerpoint of circle and Origin L__ to
select both. Release Ctrl key and click Make Verti-

cal on the context toolbar, Fig. 25.

Fig. 24

FMewpe
a9y
ot L) )
.0
N

Rotate view slightly to view inside rim, hold down
middle mouse button (wheel) and drag to rotate view
and zoom in on Wheel cap face, Fig. 26.

Fig. 26
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Step 10. Click Features | Features | on the Command Manager toolbar.

@

Extruded

Step 11. Click Extruded Boss/Base

Eoss/Base

Step 12. In the Property Manager set:
under Direction 1, Fig. 27

Depth @ 2

click OK & .

Step 13. Save. Use Ctrl-S.

J. Dome Top Face of Bolt.

Step 1. Click Dome on the

Features toolbar.

ﬁ Boss-Extrude ®
v X @
From ~
Sketch Plane 'I
Direction 1 Ea
Blind 'I
& 0.20mm =
Vv Merge r!ult
[T Draft autward

Step 2. In the Dome Property Manager set
under Parameters, Fig. 29

Fig. 27

click top face of the extruded boss, Fig. 30

Distance .2
click OK % .

Step 3. Save. Use Ctrl-S.

8 Dome @
v X
Parameters ~

& || E—
[

0.20mm o =
N

|

r Elliptical dome

¥ show preview

Fig. 29

on the Features toolbar.

Fig. 30
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K. Circular Pattern for Bolt.

Step 1. Click Circular Pattern |"E‘ﬂ Cireular Pattern | i the Linear Pattern flyout
tures toolbar. Click the flyout arrow |~ |to select Circular Pattern.

Step 2. In the Circular Pattern Property Manager set:
under Features and Faces, Fig. 31
click Domel and Extrudel, Fig. 32
under Parameters

click in Pattern Axes box

click cylindrical face Rim

o
Number of Instances %% 10
check Equal spacing

click OK ## .

Step 3. Save. Use Ctrl-S.

Dome and
Extrude

AXis

(s
[ElE]

Linear
Pattern

-

on the Fea-

~ Equial spacing

Fgr{] Gircular Pattern @

v X

Parameters ~

[+ s60.000e0 =
4

Domel

= Features and Faces

]

Boss-Extrudel s
@

@

™ Bodies

Instances to Skip

Options
| Geometry pattern

~ Propagate visual
properties

€ Full preview

o Partial preview

Fig. 31
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L. Fillet Edges of Rim.

Step 1. Click Zoom to Fit ﬁ'} (F) on the View toolbar.

@

Step 2. Click Fillet | F"*t| on the Features toolbar.

-

Step 3. In the Fillet Property Manager set: ‘

select FilletXpert, Fig. 34

set Radius f{ S
click the two edges, Fig. 35
click Apply

Step 4. Set Radius K 3
click edge, Fig. 37

click OK w# .

Step 5. Save. Use Ctrl-S.

M. Material Chrome
Stainless Steel.
—

Step 1. Right click Material £=g in
the Feature Manager and click
Edit Material, Fig. 38.

Step 2. Expand Steel in the material
tree and select Chrome Stain-
less Steel. Click Apply and
Close.

Step 3. Save. Use Ctrl-S.

Fig. 39

D Fitetxpert @
v x 5

Add | Change | Corner

Items To Fillet fa

@ |Edge«1~. |

K I 0.50mm s vlj
Apply |

Options Lol
72 Select through faces
72 Tangent propagation
@ Full preview
0 Partial preview

' No preview

Fig. 34

(D Filletxpert @
v x 5

Add | Change | Comner

Items To Fillet Ll

K 0.30mm

Options &S
¥ Select through faces
¥ Tangent propagation
& Full preview

' Partial preview

 No preview

Fig. 36
SB[ R[]
¥
%) REAR RIM PX (Default)
4 History
4 Annotations
=5 Material <not specified>
W FrontPlane 35 Eqie Materiali
m Top Plane I? Configure Materi
\[ﬂ Right Plane Manage Favorites
L’ Origin Plain Carbon Steel
' 3 Eeaivel Cast Alloy Steel
v (O cutExtuder SESEE
4 @ Cut-Extrude2 Malleabls Cast Iron
Iglﬂ CirPattern1 1060 Alloy
4 iﬂ BossExtrudel Brass
e Dome1 FEBT General Purpose
B CirPattern2 I
[P Filetr Pine
@ Filet2 Balsa

Whike Paner

Fig. 38
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