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Abstract

It is necessary to evaluate the fatigue behavior of rail steel under the multi-axial stress state to
assure the railway vehicle's safety. For this purpose, the stress analysis to investigate the crack
initiation criteria, static failure and fatigue behavior under mixed-mode are performed. The stress
analysis results show that the initiation of the transverse fissure depends on the maximum shear stress
below the surface. For the mixed mode, the fatigue crack growth behavior which is represented by
the projection crack length and comparative S.LF, 4K, shows the more conservative results. Also,

its rate is lower than that of the case of the mode I, and this difference decreases with increasing the

stress ratio, R.
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Fig. 1 FE model of each body.
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Table 1 Chemical composition of material (wr-%).

C |Mn| P S | Si | Ni | Cr | Mo

0.721 1 0.873 (0.0124; 0.005 | 0.256 | 0.032 | 0.053 | 0.011
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Fig. 2 Configuration of test specimens.
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Fig. 3 Schematic of CT and CTS specimens extrac-
ted from rail steel.
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Table 2 Material properties of material.

Young's modulus | Yield strength | Tensile strength |  Elongation Hardness K.
212.8(CPa) 481.20M%:) 887.1(MPa) 14.5(%) 257.5(Hv) 46.5(Hpam )
loading angle
P 4 2
Ko P@“— cos 0.26+2.657% 2
—_a_ a . _ a
@QQ{? 1= | 140555 —0.08(5%7)

Fig. 4 Schematic diagram of mixed-mode apparatus.
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