« Chapter 6

A. Sketch Construction Rectangle.

Step 1.

Step 2.

Step 3.

Step 4.

Step 6.

Step 7.

Step 8.

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

Click Front Plane @2 in the Feature Manager and click

E

Click Rectangle

Sketch

-

Draw a rectangle starting at the Origin ‘ :
and before you move the cursor away from

the rectangle, Right click a line and click

Construction Geometry

tent menu, Fig. 2.

Click Smart Dimension
the Sketch toolbar.

Set the dimensions as shown in Fig. 2.

Q

Click Zoom to Fit

CO2 Rail Car

Rear Rim Px |

from the Content toolbar, Fig. 1.

(S) on the Sketch toolbar.

----- @ Right Plane

..... [
Fig. 1

16.8

ql
-

on the Con-

__It"\\ =§
ﬁhﬂ;ﬁ@v@@

O 1

Smart
Dimension (S) on

Origin

(F) on the View toolbar.

B. Save as "REAR RIM PX".
Click File Menu > Save As.

Step 1.

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

C. LinesInside Rim.

Step 1.

Step 2.

N

Click Line
toolbar.

Draw the lines as shown

the inferencing line, the dotted line that
appears when you draw to keep line verti-

cal or horizontal.

(L) on the Sketch

Fig. 2

16.8

L]

in Fig. 3. Use

n

Construction/

rectangle

Start line
here

End line
here

Fig. 3
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o
Step 3. Click Smart Dimension D"ir:ﬁ;tm (S) on
the Sketch toolbar.

Step 4. Add dimensions as shown in Fig. 4.

Step 5. Save. Use Ctrl-S.

D. Lines Outside Rim.

Step 1. Click Line | | (L) on the Sketch
toolbar.

Step 2. Draw lines as shown in Fig. 5.

o

Smart

Step 3. Click Smart Dimension

Step 4. Add dimensions as shown in Fig. 6.

16.8

;

—~loo

omension] (S) on the Sketch toolbar.

Fig. 4
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Fig. 5

Fig. 6
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E. Sketch Fillet.

Step 1.

Step 2. In the Property Manager set:

Click Sketch Fillet

Radius }\‘ 2.5, Fig. 7

|

click top inside corners, Fig. 8
click OK twice 'ﬁ? and Fig. 9.

M

(S) on the Sketch toolbar.

Sketch Fillet ?

“ R &

|Message ¥ |
Entities to Fillet A

Fill k<1
Fillat<2 >

Fillet Parameters A
=]
A\ | 2.50mm =

¥ Keep constrained
COMMErs

™ Dimension each fillst

¥

! 8

e —]

S ——

Fig. 8

F. Revolved Boss/Base.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Click Features
Manager toolbar.

Click Revolved Boss/Base

toolbar.

| Features | on the Command

5o
Revolved

Boss/Base | O11 the Features

In the Revolve Property Manger set:

for the Axis of Revolution
the bottom line of sketch, Fig. 11.
Your bottom line of sketch does not
have to show in Property Manager as

Line5. Click OK

Click Zoom to Fit

Q

Save. Use Ctrl-S.

(F) on the View toolbar.

HI .
*, click

== Revolve i | e

R

Axis of Revolution A

Directionl A

@ IBIind 'l

(4! [60.00deq j
Fig. 10

Fig. 12
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G. Hole for Axle.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Rotate view slightly to view inside of rim, hold
down middle mouse button (wheel) and drag to
rotate view, Fig. 13.

EE S e-
R Eler & 1 6 &

Click inside face of hub and click Sketch E
on the Content menu, Fig. 13.

face hub

Click Normal To :L on the Standard Views Fig. 13
toolbar. (Ctrl-8)

Click Circle @ (S) on the Sketch toolbar.

Draw a circle for the hole starting at the Origin L,
Fig. 14.

14
Click Smart Dimension Diigﬁgpn (S) on the Sketch
toolbar.

Dimension diameter 3.5 as shown in Fig. 14. Fig. 14

Click Features | Features | on the Command Manager toolbar.

IF]
Click Extruded Cut | Extruded | on the Features toolbar.

Cut
Cowemae 7|

¥ R &

Depth * o1 10.5 L 8
ISketch Plane =

click OK % , Fig. 15 oucctons .
and Fig. 16. 7] [Bing -
g I
Save. Use Ctrl-S. S Wj

™ Flip side ko cut
[T Draft outward

Fig. 15 Fig. 16

In the Property Manager set:
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H. Holein Rim.

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

@@laﬁf

Step 2. Click side flat face of rim and click Sketch E on the
Content menu, Fig. 17.

Step 3. Click Normal To ,&, on the Standard Views toolbar.

Step 4. Click Circle @ (S) on the Sketch toolbar.

Step 5. Draw a circle for the hole directly above the Origin L,

Fig. 18.
o
Step 6. Click Smart Dimension | _>" |(S) on the Sketch
IMmension
toolbar.

Step 7. Dimension as shown in Fig. 18.

Step 8. Click Features | Features | on the Command Manager

toolbar. .
Fig. 18
) @
Step 9. Click Extruded Cut | Extruded | on
the Features toolbar, LUt < % 6
Step 10. In the Cut-Extrude Property Man- sketeh Plene =
ager set: DlLreJctlon 1
End Condition Through All Throush A" :I
1 e
Clle OK ' [~ Link to thickness
[~ Flip side to cut
Step 11. Save. Use Ctrl-S. ' ormal cut
Fig. 19 Fig. 20

I. Circular Pattern for Hole.
Step 1. Click View Menu > Temporary Axes. (Alt V X)

11 ]
L1

Linear
Pattern

_ | on the Fea-
tures toolbar. Be sure to click the flyout arrow (=1 to select Circular Pattern.

Step 2. Click Circular Pattern | &% |circular Pattern | in the Linear Pattern flyout
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Step 3. In the Circular Pattern Property Manager set:
under Parameters, _
ﬁ i Circular Pattern
Pattern Axis *_= v
click Ten.lp axis in drawing, é‘]“’:el 2
Fig. 22 : IE
360,00deg =i
Number of Instances %4 8 P Equal spacings
check Equal spacing, Fig. 21
under Features to Pattern
click hole in rim, Fig. 22 [Gecesto Pattern ’
chck OK @ , Fig. 23. :Bodles to Pattern ¥
Instances to Skip ¥
Step 4. Save. Use Ctrl-S. e —
v Propagtate wisual ~
Jl BOlt. T Full preview
& Parkial preview
Step 1. Click Isometric a on the Stan- Fig. 21
dard Views toolbar. (Ctrl-7)
Step 2. Click side face of wheel cap and click Sketch E on
the Content menu, Fig. 23.
Step 3. Click Normal To 3. on the Standard Views toolbar.
Step 4. Click Circle G} (S) on the Sketch toolbar.
Step 5. Draw a circle directly above the Origin L, Fig. 24.
o
Step 6. Click Smart Dimension Dﬁw@ﬁ?bn (S) on the Sketch
toolbar.
Step 7. Dimension as shown in Fig. 24.
Step 8. Click Features | Features | on the Command Man-

ager toolbar.

Hole

Temporary
?3 - Axis

Fig. 22

an a
ﬁh@l@k B N 4l
9 Ua

-

[
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Step 9.

Step 10.

Step 11.

Step 12.

Click Extruded Boss/Base | Extruded

Boss/Base

Rotate view slightly to view inside

rim, hold down middle mouse but-

ton (wheel) and drag to rotate view,
Fig. 25.

In the Property Manager set:

Depth \{%\1 2

click OK @, Fig. 26
and Fig. 28.

Save. Use Ctrl-S.

K. Dome Top Face of Bolt.
Step 1. Zoom in around hub, Fig. 25. To zoom, hold down Shift key and drag with middle mouse
button (wheel). To pan, hold down Ctrl key and drag with middle mouse button (wheel).

Step 2.

Step 3.

Step 4.

B Dome

In the Dome Property Manager set:
click top face of the extruded
bolt, Fig. 28
Distance .2

click OK 'ﬁ’, Fig. 29.

Click Dome

Save. Use Ctrl-S.

& R &

From A

ISketch Flane 'l

Direction 1 A

IBIind 'l
g IR

¥ Merge rasl

| =

[T Draft outward

on the Features toolbar.

Fig. 26

on the Features toolbar.

« R

Parameters A

@ IFace<1>

D.ZUmm! -~ =
Y

™ Elliptical dome

W show preview

Fig. 26

Fig. 25

Face

Fig. 28

Fig. 29
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L. Circular Pattern for Bolt.

11
L1 ]

Linear
Pattern

Step 1. Click Circular Pattern | % | Circular Pattern | in the Linear Pattern flyout

-

on the Fea-

tures toolbar. Be sure to click the flyout arrow (=1 to select Circular Pattern.

Step 2. In the Circular Pattern Property Manager set: Temporary Dome and
Extrude

under Parameters, Axis

. ﬁ i ' Circular Pattern
Pattern Axis *_» @ R
CliCk Temp aXis ln Parameters A
drawing, Fig. 31 s <1>
[4 [360.00deq j
R T S
s |10 -
Number of Instances '-‘#:' B e o =
qual spacing
10 N
Features to Pattern A
Domel
check Equal spacing, w
Fig. 30
| Faces to Pattern ¥ |
under Features to Pattern [ Bodies to Pattern v]
Clle Domel and |Instances to Skip ¥ |
Extrude2 Fig. 31 ——— =
|_ Geormetry patbern
¥ Propagate wisual
click OK 4 . Fig. 32.
' Full preview
' Partial preview

Step 3. Save. Use Ctrl-S. Fig. 30
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M. Fillet Edges of Rim.
Step 1. Turn off Temporary Axes. Click View Menu > Temporary Axes. (Alt V X)

Step 2. Click Zoom to Fit Q (F) on the View toolbar.

Step 3. Click Fillet Ft on the Features |* L@; ” |
toolbar. C - R
Step 4. In the Fillet Property Manager set: Igs;o Fiulet A
PR

select FilletXpert, Fig. 33.

Radius :}.‘I S

select Full preview oty _|
Options 3
click the two edges in Fig. 34 I'fse'e‘t gl
& Full preview
CliCk Apply ' Partial preview‘
Mo preview
Fig. 33
Step 5. Set Radius :>\1I 3 '8
click edge in Fig. 36 v R9
c]]ck OK @ , Fig. 37. [ Manual [ Filletxpert ]
Add
: Fig. 36
Step 6. Save. Use Ctrl-S. ——— 2 '8

N. Material Chrome
Stainless Steel.
Step 1. Right click Material gE in the

Feature Manager and click Edit
Material, Fig. 38.

Step 2. Expand Steel in the material tree

[%5y REAR RIMPY (Default)

and select Chrome Stainless eer{A] Arnotations
Steel. Clle Apply al’ld Close. ----- @ Fronk Plane !E Edit Material s
""" <8; Top Flane =3 Configure Mate 3 4
..... Q Right Plane |% Manage Faverites Flg° 37
Step 3. Save.Use Ctrl-S. |~ L, oran prom———
[#]- 652 Revalvel Plain Carbon Steel
[]--@ Cut-Extrudel Cast Alloy Steel
E]--@ Cut-Extrudez ABS PC
""" " CirPatternl Malleable Cast Iran
[]--E goss-l?xtrudel 1060 Alloy
..... &% CirPattern? s
7 Filett Copper
@ Fillet2 P.BI General Purpose
Fig. 38
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