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Experimental investigation of rail fatigue in service using nonlinear surface wave

CHEN Xuanmin', CHEN Feng’

(1. College of Railway Transportation, Guangzhou Railway Polytechnic, Guangzhou 510430, China;
2. School of Traffic and Transportation Engineering, Central South University, Changsha 410075, China)

Abstract: The paper studied the rail fatigue characteristics with different service years by using nonlinear
surface waves, then derived the relative nonlinear surface wave parameter. It adopted angle beam wedge
transducers to measure the propagation of nonlinear surface waves in the cross section of rails with the service
years of 0, 1, 2, 5, 10, 15 and 20 respectively and analyzed the laws of nonlinear surface wave parameters. The
results showed that, the change of the nonlinear parameter of rail at the initial stage of service was very small,
and the nonlinear parameter of rail increased with the increase of service year. According to the metallographic
analysis, it was found that the main reason for the increase of nonlinear parameter was the micro-crack caused
by the increase of dislocation density. This paper will provide theoretical basis for evaluation of the rail fatigue
through nonlinear surface wave, and a novel pathway for preventing the rail failure caused by fatigue, to ensure
the safety of rail in service and the safe railway operation.
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