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Investigation on Wheel-Rail Vertical Dynamic Interaction Due to Wheel-rail Imperfections
Based on Green’ s Function Method

ZHANG Baoan'*, ZHENG Jing" , ZHOU Hechao®
(1a. National Engineering Research Center for High-speed EMU; 1b. R&D Center, CRRC Sifang Co. ,Ltd,
Qingdao 266000, China; 2. Institute of Railway & Urban Rail Transit, Tongji University, Shanghai 201804, China)

Abstract: The wheel-rail vertical coupled vibration model was established , in which the rail was considered as a contin-
uous Timoshenko beam discretely supported. The lumped masses of wheel, a quarter of bogie frame and one eighth of carbody
were connected using primary and secondary suspensions respectively, and this subsystem was taken as a simplified vehicle
model. In order to efficiently and accurately investigate the effects of wheel and rail defects on vertical dynamic interaction
between wheel and rail, Laplace transform was implemented for the motion equations of the rail under a moving load, and
those motion equations were solved in the frequency domain by Greens function method, then inverse Fourier transform was
carried out to obtain vibration response of rail in the time domain. Wheel-rail vertical impact forces due to wheel flat, wheel
polygonalization and rail corrugation in various cases were calculated by numerical iterations according to the nonlinear Hertzi-
an contact theory. Results show that the vertical wheel-rail dynamic response can be solved by the Green function method
accurately and efficiently, and it provides a theoretical foundation for the research of wheel-rail interaction in the range of high
frequency.

Key words: Timoshenko beam; Green’s function; vertical wheel-rail impact force; wheel flat; wheel polygonalization

rail corrugation





