CO2 Rail CarE
«>Chapter5

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)
-- Annaotations
Step 3. Click Circle G:' (S) on the Sketch toolbar.
Step 4. Draw a circle starting at the Origin L, Fig. 2. Fig. 1
14 . .
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
3.18
Step 8. Click Extruded Boss/Base | Etuded | oy the Features toolbar.
Boss/Base
Step 9. In the Property Manager set:
g

End Condition Mid Plane |~ & .

Depth 01 42 et v = Fig. 3

click OK % Fig, 4 'T'

and Fig. 5. ”
Step 10. Click Zoom to Fit|€} |(F)on | |—"—ﬂ

the ViCW toolbar. - I~ Draft: outward
Fig. 4 Fig. 5

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.

Click Fillet on the Features toolbar.

/a FilletXpert ?

Step 1. Fillet

Step 2. In the Fillet Property Manager |« % =
Set' l Manual l Fillztxpert ]
Radius 7 4
Items To Fillet A

select Full preview

D
click cylindrical axle face, A |°-“°m”~ EE

Fig. 7 _piosly |

. #. Options ~
Cl.ICk OK 2 ¥ Select through Faces
Flg- 8 I Tangent propagation

@& Full preview

' Partial preview

Step 3. Save. Use Ctrl-S.

' Mo preview

D. Mate References. Fig. 6

Step 1. Click Right Plane @ in the Feature Manager to
select Plane, Fig. 9.

o
Reference
Geometry

Step 2. Click Reference Geometry| . ' |on the Fea-
tures toolbar and Mate Reference from the menu.

Step 3. In the Mate Reference Manager:

under Primary Reference Entity, Fig. 10
Mate Reference Type % Coincident

under Secondary Reference Entity

click in Entity box @
and click cylindrical face of axle, Fig. 11

click OK 4 |

® [ate Reference

R
[RS8 FRONT ASLE (Default)
.. Annatations Reference Name A
§E Material <not specified: IDefault
% Front Plane
<> Top Plane Primary Reference Entity _
% ioht Planc)
Q - l Right Flane
- L, origin Bt R
7. ([} Boss-Extrudel [Concdert g
@ pesbrude % Coincident: -
] Fillet1 ‘
Fig. 9 2 fany [
Secondary Reference Entity &
Preecope |
lﬁ Face<l=
D IDeFauIt hd
2 Jany 5|
Face Tertiary Reference Entity &
=
[
% IDeFault 'l

Fig. 11

, I,qny vl

Fig. 10
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E. Material Aluminum.

Step 1.

Step 2.

3=

Right click Material
Material, Fig. 12.

Expand Aluminum Alloys in the material tree and select 1060 Al-

loy, Fig. 13. Click Apply and Close.

F. Save as "REAR AXLE".

Step 1.

Step 2.

Step 3.

in the Feature Manager and click Edit

R FRONT AXLE (Default)
[-[A] Annotations

----- %y Front Plant!_=
----- \<§>\ Top Plane |
----- &y Right Plane
..... L. origin
[#-{5) MateRefer

Cast Alloy Steel
[]--@ Boss-Extru

ABS PC

Fig. 12

Edit Material
% Configure Ma&
Manage Favarites

Plain Carbon Steel

x|

Save. Material
USC Ctrl-s to |§_E| Solidworks DIN Materials ~|  Properties |Tables & Curves I Appearance I CrossHatch I Custom I Application Data I AL
EIEI Solidworks Materials
save FRONT []--|§_§| Steel [ atenal properties
IEI I Materialz in the default library can not be edited. Y'ou must first copy the material to
AXLE - == ran a custom library to edit it.
‘ =25 Aluminium Alloys
3= Categary : IAIuminium Allays
. . 8= 1060-H12 Mame -
Click File Menu > 3= 1080-H12 Rod (55) e 1080 Ally
QE 1060-H14 Drescription
Save As. 32 1ocorns _ |
3= 1060-H18 e I
. 35 1060-H18 Rod (55)
Key-ln REAR 3= 1080-0(55)
8= 1100-H12 Rod (55)
AXLE fOI‘ the gE 1100-H16 Rod (553 Propx.erty Walue Units
ﬁlename gE 1100-Hz6 Rod (553 lEla.stlc: MD;:FS 3930300 Mimm~2
3= 1100-0 Rod (55) SRRy :
= Shear Modulus 27000 |MAmmA2
You now haVe gf i34 A::oy Thermal Expanzion Coefficient | 2 4e-005
3= 1330 Alloy Density 00027 |gimm3
two axle ﬁlCS, 3= 201.0-T43 Insulated Mol Thertmal Conductivity 200 Wi I
3= 201.0-T6 Insulated Mold Specific Heat Q00 Jkg K
an =
QE 201.0-T7 Insulated Mald Tensile Strength B5.9356 |Mimm*2
REAR. Next we 3 2014 Aloy ield Strength 275742 |Nimm*2
8= 20140
change length of i
8= 201414
REAR axle. 35 201478

|LI

41

gpply‘l gosel‘ Save | Cogﬂg...l Help |

G. Change Extrude Depth.

Step 1.

Step 2.

Step 3.

Click Boss-Extrudel in the Feature Manager and

@&

click Edit Feature in the menu, Fig. 14.

Change Depth {E to 72

click OK , Fig. 15.

Save. Use Ctrl-S.

You should have 2 axles:
FRONT 42 mm
REAR 72 mm
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Fig. 13

| Boss-Extrudel ?

¥ % G

8 REAR AXLE (Default)

[]--@ Annotations fikiom &
3= 1060 Alloy ISketch Plane -]
..... & Front Plane
..... %y Top Rla== Direction 1 k]

5 ]
..... & righd[EZ 18 = [arere =]
4 — Iid Plane il
..... I, origi &N \L ev
-GS Matekererence: Va

Fig. 14

Front 42 mm

@)

[T Draft outward

>

Fig. 15

Rear 72 mm
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