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Evaluation of Multiaxial Fatigue Strength of a Urban Railway Wheel Steel
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Abstract :

Uniaxial and biaxial torsional fatigue tests were conducted on the samples extracted from urban railway

wheel steel. Ultimate and yield strengths of the steel were 1027.7 MPa and 626 MPa, respectively. The uniaxial fati-
gue limit was 422.5 MPa, corresponding 67% of the ultimate tensile strength. The ratio of t./c. was 0.63. Fatigue st-
rength coefficient and exponent were 1319.5 MPa and 0.339, respectively. Maximum principal and equivalent strain
were found to be adequate parameter to predict fatigue lifetime of the steel under multiaixal fatigue condition.
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Table 1. Chemical composition of railway wheel steel (wt,%)
C Mn Si P S Cu Fe
0.6 0.72 0.28 0.009 0.006 0.02 Rem.

Fig. 1. Position and orientation of specimens extracted from
wheel,
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Fig. 2. Specimen configuration for (a) uniaxial and (b) torsional fatigue specimens,
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Table 2, Mechanical properties of the railway wheel steel,

(iﬁ) (l\jl(ga) E}f,’/‘:)g' or (MPa)| & (%) |0. (MPa)|z. (MPa)

1027.7 | 626.7 404 1319.5 | 339 4225 | 265.0
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Table 3. Stress and strain parameters for the uniaxial tension
and torsion specimens,
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