CO2 Rail Car
s> Chapter 11

Axles

A. Axle.
Step 1. Click File Menu > New, click Part Metric and OK.
Step 2. Click Right Plane @ in the Feature Manager and click Sketch
E from the Content toolbar, Fig. 1.
% Partl {Default)
-- Annotations
Step 3. Click Circle G:' (S) on the Sketch toolbar. l <ro
I.. 2rigin
Step 4. Draw a circle starting at the Origin L, Fig. 2. Fig. 1
) Origin
Step 5. Click Smart Dimension | > |(S) on the Sketch toolbar.
Step 6. Dimension circle diameter 3.18, Fig. 3.
Step 7. Click Features | Features | op the Command Manager toolbar.
Fig. 2
713.18
Step 8. Click Extruded Boss/Base | Etuded | oy the Features toolbar.
Boss/Base
Step 9. In the Property Manager set:
@ % G&f
End Condition Mid Plane |_— -
Depth D1 56 - .
J Direction 1 a Flg. 3
click OK , Fig. 4 [vidplane g 7] P'ane
and Fig. 5. 7 I
& Fom— 3]
Step 10. Click Zoom to Fit|&} | (F) on |@ ’J "
the View toolbar. L
Fig. 4

B. Save as "FRONT AXLE".

Step 1.

Step 2.

Click File Menu > Save As.

Key-in FRONT AXLE for the filename and press ENTER.
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C. Fillet Edges.

Step 1. Click Fillet F%t on the Features toolbar.

Step 2. In the Fillet Property Manager:

set Radius }"1 4
select Full preview

click cylindrical axle face,
Fig. 7
click OK 4 . Fig. 8.

Step 3. Save. Use Ctrl-S.

D. Mate References.

d FilletXpert ?

R 5

l Manual l Fillat¥pert J

Items To Fillet A

|
A g3
Apply |

Options ]

1

¥ select through Faces
¥ Tangent propagation
& Full preview

£ Partial preview

Mo preview

Fig. 6

Step 1. Click Right Plane @ in the Feature Manager to

select the Plane, Fig. 9.

S FRONT AXLE (Default)

Reference Name

2

I Default

Primary Reference Entity

A

= -
l Right Plane X
% ICoincident‘ b

‘<§f’ Annatations
Reference $= Matetial <net specified>
Step 2. Click Reference Geometry | ““>"" | on the Fea- Nt
tures toolbar and Mate Reference from the menu. i e
@ Boss-Extrudel
Step 3. In the Mate Reference Manager set: @ F'"etlFi 2.9
under Primary Reference Entity, Fig. 10
Mate Reference Type % Coincident
under Secondary Reference Entity
click in Entity box M@«
and click cylindrical face of axle, Fig. 11
click OK w’? : Face

Fig. 11

2 Jany

=

Secondary Reference Entity &

|— Face<l= ‘
% IDeFauIt 'l

A fany

-

Tertiary Reference Entity

2

I
% IDeFauIt = l

A Jany

-

Fig. 10
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E. Material Aluminum. s ER®E® >
— T -
Step 1. Right click Material §: in the Feature Manager and click '{EO:T UE (et
. . . [#]- nnotabons
Edlt Matel’lal, Flg. 1 . - 1aterial <not spegfied:
----- %&; Front Plane 3= | Edit Material
..... :Q Top Plane @m&
Step 2. Expand Aluminum Alloys in the material tree and select 1060 ::<£>: g‘fi;tn'"a“e Hanage Favorites
Alloy, Fig. 13. Click Apply and Close. i (B MateReferences | Blain Carbon steel
- [[§} Boss-Extrudel Cast Alloy Steel
@] Fillet1 AES PC

F. Save as "REAR AXLE". Fig. 12
Step 1. Save. Material x|

USC Ctrl-s to l—%‘ Salidiarks DIM Materials ~|  Properties |Tables & Curves I Appearance I CrossHatch I Custarn I Application Data I FALr
=135 solidworks Materials ] .
= - Material properties
save FRONT D"E:f: Steel IMaterials in the default library can not be edited. You must First copy the material ko
. -5 Iron a cuskom library ko edit it
AXLE Very 1im- -5 alurinium Alloys T IL_ T J
= i : inear Elastic Isatropic ¥
portant to save g; ‘ e —
here' §§ igzg_:ii el ) Cateqory: I Alurninium Alloys
3= 106016 P Herme: [[10en Aoy
1 1 > 3= 1060-H18 Default Failure : -
.. #= 1060-H18 Rod (55) criterion;
Step 2 Clle Flle Mel’lu IMax won Mises Stress J
SaVC AS 3= 1060-0 (55) Description: I
8= 1100-H12 Rod (55)
3= 1100-H16 Rod (55 Property Walug Unit= =
. g; 1100-H26 de ESS; Elastic Modulus B.9e+010 |Rim*2
Step 3. Key-m REAR §: p Poissans Ratio 033 hi
S 0T R (320 Shear Modulus 2.7e+010 |Min"2
AXLE for the -3 1345 Blloy Denstty 2700 kg3
3= 1350 Alloy Tensile Strength 68935600 |Nin"2
ﬁlename QE 201.0-T43 Insulaked Mold Compressive Strength in X Iim"2
gE 201.0-T6 Insulated Mold ield Strencth 27574200 |Mim"2
You now haVe ,gE 201.0-T7 Insulated Mald Thermal Expanzion Coefficient |2.4e-005 |k
tWO aXle ﬁles g: 2014 alloy Thermal Conductivity 200 WK 1
> QE 2014-0 Specific Hest 900 Jitka- K
FRONT and §: D144 Material Damninn Ratin Hi, id
35 2014-Té
R}FAR lNeXL’ \er 3= 20185 alloy Apply 1 Close | Save | Cogﬂg...l Help |
change length o NN
REAR axle. Fig. 13
@”E"§"§| » [B Boss—Extrudel ?
\.
G. Change Extrude Depth. X v R b
% REAR AXLE (Default)

Step 1. Click Boss-Extrudel in the Feature Manager and | (4] annotations from 2
ﬁ 3= 1060 Alloy ISketch Flane |

----- \<§ Fronk Plane

click Edit Feature in the menu, Fig. 14. | . % Top Fm Direction 1 =
..... % Right |_@|@f 2+ lm
----- I.. Crigir] ﬁ’&,\; ev
Step 2. In the Property Manager change: 16 Mateterererer ”

[]..@ 0ss-Extrude
7] Fillet1 |—44.00mm -
Fig. 14 .
@] =

™ Draft outward

Fig. 15

Depth {3 44
click OK o , Fig. 15.

Step 3. Save. Use Ctrl-S.

You should have 2 axles:
FRONT 56
REAR 44

Rear 44 mm

Front 56 mm
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