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A. Axle.

Step 1.

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

CO2 Rail Car

Axles

Step 2. Click Right Plane |_T| in the Feature Manager and click Sketch

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Click Circle

G

E on the context toolbar, Fig. 1.

(S) on the Sketch toolbar.

Sketch a circle starting at the Origin L, Fig. 2.

Click Smart Dimension

Smart
Dimension

-

(S) on the Sketch toolbar.

Dimension circle diameter 3.18, Fig. 2.

Click Features | Features | on the Command Manager toolbar.

Click Extruded Boss/Base

@l

Extruded
Boss/Base

on the Features toolbar.

In the Property Manager set:
under Direction 1, Fig. 3
End Condition Mid Plane

Depth €5t 56

click OK # .

Click Zoom to Fit

ﬁ (F) on the

View toolbar.

B. Save as "FRONT AXLE".
Click File Menu > Save As.

Step 1.

Step 2. Key-in FRONT AXLE for the filename and press ENTER.
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C. Fillet Edges.
@

Click Fillet |Fitet | on the Features toolbar.

-

Step 1.

Step 2. In the Fillet Property Manager set:

select FilletXpert, Fig. 5

set Radius i'(\- 4
click cylindrical axle face, Fig. 6

click OK w# .

Step 3. Save. Use Ctrl-S.

[® FilletXpert @
v X 5

,‘
Add (hange Corner

Items To Fillet Eal

e

[V show selection toolbar
K 0.40mm k)
‘ )
Apply
Options Ll
Select through faces
Tangent propagation
@Full preview

O Partial preview

D. Mate Referencg_s. Fig. 6 Oo preview
Step 1. Click Right Plane [*] in the Fig. 5
Feature Manager to select the Plane, Fig. 7. S DB O] ®] o) merome o
v v
'm 8 FRONT AXLE (Default) X
Reference v [ History Reference Name -
. eome + [&] Annotations _
Step 2. Click Reference Geometry CEOmEY | on the Mate,,aunotspeciﬁed,
|_,_| Front Plane SHIEGUEE LT
fneear‘iﬁres toolbar and Mate Reference from the i 2 .@
. Em‘ % Coincident ~
I_. Origin s ~ any ‘ v
Step 3. In the Mate Reference Manager set: ’ gineﬂm‘”
under Primary Reference Entity, Fig. 8 Fig. 7 2 r@
Mate Reference Type % Coincident S peraur
2 |any ~

under Secondary Reference Entity

click in Entity box E@
and click cylindrical face of axle, Fig. 9

click OK ## .

Tertiary Reference Entity

&2 l:|
& |pefaurt

2 | any -

Fig. 8
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E. Material Aluminum. @ B[R]

s —
Step 1. Right click Material £S5 in the Feature Manager and click g FRONT AXLE (Defoult)

Edit Material, Fig. 10. » [ History
L4 Annotation;
|°; Material <not sp:crﬁ:d) ‘

Step 2. Expand Aluminum Alloys in the material tree and select 1060 I*: FrontPlone |55 Ed Mate“a'v
Alloy, Fig. 11. Click Apply and Close. [ TopPlne | [3 onure s

.+—| Right Plane Manage Favorites

L, origin Plain Carbon Steel
» ﬁ MateReferences

F- save a s " REAR AXLE " [ L3 ﬁD Boss-Extrudel i:;tilny e
Step 1 . SaVe @ Fillet1 Malleable Cast Iran
Use Ctrl-S to save Fig. 10

Material *
FRONT AXLE. Very | "M*®
important to save v SOLIDWORKS Materials Properties  Appearance CrossHatch Custom  Application Data  Favorites Shi ' | *
h > Steel Material properties
ere. 3 Iron Materials in the default library can not be edited. You must first copy the material
to a custom library to edit it.
v [i=] Aluminium Alloys
St 2 Cl k Fl M > 5= 1060 Alloy ~ tadel Type: Linear Elastic Isotropic Save model type in library
(§] . 1C 11e vienu =
p 8= 1060-H12 ~ Units:
Save As. 8= 1060-H12 Rod (55) Category: Aluminium Alloys
8= 1060-H14
;; Josoe RETH 1060 Allay
. = -
Step 3. Key-in REAR AXLE 5= 10015
— i ility: | Defined
for the filename. §= 1060-H18 Rod (59) Sustainability: | Define
=
You now haVe tWO E: DD, Property Value Units [l
§= 1100-H12 Rod (S5) Elastic Modulus 6.9e<10 |N/m"2
axle ﬁles, FRONT = 1100-H16 Rad [S5) Poisson’s Ratio 0.33 /A
and REAR. Next, = 1100-H26 Rod (55) Shear Modulus 2.7e+10 |N/m2
8= 1100-0 Rod (55) Mass Density 2700 |kg/m*3
=]
we Change length Of §E 1345 Alloy Tensile Strength 68935600 | N/m*2
REAR aXle §= 1350 Alloy Compressive Strength M/m*2
8= 301.0-T43 Insulated Yield Strength 27574200 | N/m* 2
;: TR Thermal Expansion Coefficient |2.4e-05 |/K
§= 20108 Insufated Thermal Conductivity 200 W/(m-K] v
- h n Ex r 8= 201,07 Insulated
o
8= 2014 Alloy |:|
= Apply Close Save Config... Help
Depth. = S

Step 1. Click Boss-Extrudel Fig. 11
in the Feature Manager and click Edit Feature G B[ B[O @] | & -sosxtue @

|@ in the menu, Fig. 12. EREARAXLE (Default) M

» History From ~
» Annctations Sketch Plane ~
Step 2. In the Property Manager change: 8 1050 Ay —— :

*| Front Plane -
Depth i 44 1 TooPlane Mid Plane -

[
click OK %", Fig. 13. . ﬁ.’% v o N
3 ﬁh ’\1 e 9 iy @ 44,00mm =

Step 3. Save. Use Ctrl-S. ' g:ﬁ;m'"‘m ® > €

Fig. 12

Draft outward

Fig. 13

You should have 2 axles: &
FRONT 56
REAR 44

) Rear 44 mm
Fig. 14
) Front 56 mm
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