2

AR PEHE U2 R Bt R AHA

Az
AeRgugn AEAEe - Nt et
(2006. 11. 25. <=/ 2007. 3. 29. &)

FEM Analysis on Rolling Contact Fatigue Crack of a Railway Wheel
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Abstract : In this study, tensile and fatigue crack propagation tests machined from actual wheels were performed.
FEM analysis also was performed on the crack that was assumed to be 15 mm in depth under the wheel tread sur-
face. The stress intensity factors K I and K II at the crack tip under the stress(Pme=911.5MPa) due to a rolling
contact were analyzed for crack growth characteristics. As a result, the perpendicular crack was found to be more
dangerous compared to the parallel one. It is found that in the wheel fatigue crack, parallel to the wheel tread
surface, the crack with its length 2a =2.4mm starts to propagate due to the fact that the effective stress intensity factor
access to the threshold stress intensity factor(Ki = 16.04MPavm) of the wheel.
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Table 1, Chemical compositions of the whee! steel (wi, %)
Material C Mn Si P Fe
wheel steel 0.67 0.75 0.15 0.045 bal.

Compact tention specimen

Tensile test specimen

Fig. 1. Schematic representation of tensile and CT speci—
mens extracted from a wheel,
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Table 2, o and § values as a function of 6

6 [ B 6 o B

20 3.778 0.408 60 1.486 0.717
30 2.731 0.493 65 1.378 0.759
35 2.397 0.530 70 1.284 0.802
40 2.136 0.567 75 1.202 0.846
45 1.926 0.604 80 1.128 0.893
50 1.754 0.64 85 1.061 0.944
55 1.611 0.678 90 1.000 1.000

gy

Fig. 4. Wheel-rail contact dimensions,
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Fig. 5, (a) FE- model of a wheel containing an initaial crack
subjected to a moving Hertzian contact load and (b)
FE mesh near the crack tip in detail,
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Fig, 6, Fatigue crack growth rates against stress intensity
factor range of the railway wheel steel,
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Fig. 8. (a) Shear stress distribution of the leading and trailing
crack tip under rolling contact loading when the tip
experiences the maximum effective stress intensity
factor, (b) the shear stress distribution near the crack
tip in detail; 2a=2mm, h=15mm, Pmax=911.5MPa,
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crack lengths under rolling contact loading(h =15mm,
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Fig. 12. Shear stress distribution of the perpendicular crack
tip in detail under rolling contact loading when the
tip experiences the maximum effective stress; 2a=
0.2mm, h=15mm, Pre=911,5MPa,
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