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Nonlinear Rayleigh Wave Detection Method for Metal Surface Fatigue Damage

LI Haiyang' , PAN Qianghua’, WANG Zhaoba'
(1.School of Information and Communication Engineering, North University of China, Taiyuan 030051, China;

2.China Special Equipment Inspection and Research Institute, Beijing 100029, China)

Abstract: A nonlinear Rayleigh surface wave detection method was proposed to detect and evaluate the fatigue
damage of metal surface. The main contents include: the nonlinear Rayleigh wave detection platform was
constructed; the detection of fatigue damage of metal materials surface was realized; measuring the variation of
nonlinear coefficients under different tensile load cycles and combining with the micro morphology test of metal
materials, the relationship between the nonlinear coefficient, the microstructure of materials and the macro

mechanical properties was established. The experimental results show that the nonlinear Rayleigh wave detection

method can be used to detect the fatigue damage of metal surface, and has a certain application value.
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