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Creative Design of Cap for Wheel and Axle of Railway Vehicle by
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Abstract This paper aims at the design of wheel and axle with cap. The cap is conceptually designed by
using TRIZ/CAE. Wheel axle is used at railway vehicle to safety and it is always investigated to reduce the
railway vehicle weight. The cap has hollow shaft with the material of SM45C. Cap is located in the bearing
seat of wheel and axle. The cap becomes durable within the allowable stress of EN13103, 13104 standard. In
this study, the strength of wheel and axle with cap becomes higher than that of hollow shaft. The weight of
wheel and axle with cap becomes lower by about 6.75 percent than that of solid shaft. The confidence of
wheel and axle with cap can be improved by comparing with solid and hollow shafts.
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[Fig. 1] Weight distribution of EMU system
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[Fig. 2] Picture of wheel and axle structure
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[Fig. 3] Analysis of wheel and axle system
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[Table 1] Loads for an axle of a K-EMU trailer [2]

Load Magnitude (N)
P 96,783
P, 72,169
Y 47,307
H 23,654
F 839.25
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[Table 2] Permissible stress for a motor bogie axle
defined in EN standard

Axle type and zone Permissible stress
(Mpa)

Solid axle axle body, fillets 166
seats 100
axle body, fillets 166
Hollow seats except axle bearing 92
axle axle bearing 78
bore 67
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[Fig. 5] wheel and axle drawing
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[Fig. 8] Analysis results for stress of K-EMU solid axles
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[Fig. 10] Position of the cap for wheel and axle
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[Table 3] Factor conditions and analysis results

Result
Factor Condition seats except axle .
X weight
bearing stress

L 200mm

D 30mm

M SM45C

P 120mm 76.356 Mpa 12.593kN
R Smm

w 27)

d Smm
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[Fig. 11] Analysis results for stress of bearing seat
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