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Variation of surface roughness due to repeated rolling contact
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Numerical analysis indicated that surface roughness causes higher contact pressure on contact surfaces, therefore the surface roughness
of rail and wheel is considered to have a significant effect on plastic deformation on rail and wheel contact surfaces, following rolling
contact fatigue (RCF) due to train loads. On the other hand, rail grinding is conducted for the purpose of removing surface fatigue
damages and flattening running surface of rail for reducing dynamic wheel/rail interaction forces. Based on numerical analysis, a
query arises that initial surface roughness formed by rail grinding operation may promote the RCF of rail.  In order to make clear if the
initial surface roughness has influence on the RCF of rail, the authors carried out experiments by means of a Twin-disc Rolling Contact
Machine to investigate variations of the surface roughness, and then estimated progressive state of RCF of the contact surfaces by X-ray
Texture Analysis. This paper describes details of the experiments and investigated results on the variations of roughness, hardness and
microstructure of contact surfaces accompanied with repeated rolling contact.
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