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Estimation for hardened surface layer of rail using the coefficient of rebound

Takashi Nakamura, Makoto Ishida (Railway Technical Research Institute)
Kenji Matsuda (Kyushyu Institute of Technology)

Martensitic transformation layer on rail surface which is called white etching layer is formed by
friction heat generated by wheel sliding. This layer is harder and more brittle than the perlitic steel of
standard rails, which means it may have larger potential to give rise to the squat type of rolling contact
fatigue defect, which is called rail surface shelling in Japan, than the perlitic steel. The relation between
the thickness of white etching layer and the possibility of rail surface shellings has not been still
understood clearly enough. But it has been practically recognized that the thicker the white etching
layer is, the larger the possibility of rail surface shelling in the white etching layer becomes. Then
thickness of white etching layer can be one of parameters to estimate the possibility of rail surface
shelling. In this paper, focusing on the difference in hardness between the white etching layer and
perlitic steel, the estimation of the thickness of the white etching layer based on the coefficient of
rebound which is used in the Shore type hardness tester has been studied. Some experiments and FEM

analysis models have been described here.
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