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Research of Optimal Adhesion Control Method for High-speed Train Traction

HU Liang, YANG Zhong-ping, LIN Fei
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: To make full use of the adhesion force between wheel and rail and gain good traction/braking
performance of high-speed trains, a novel torque feedback optimal adhesion control for high-speed trains was proposed.
When adhesion condition between wheel and rail turned worse, the tangential force coefficient between wheel and rail
was observed by the established full order observer. Meanwhile, the slope of adhesion-slip curve was forecasted by the
recursive least squares method with forgetting factor. Then, a torque feedback control function based on the
quantization factors reflecting wheel-rail adhesion conditions—the tangential force coefficient and the slope of adhesion-
creep curve was built. Through the function the motor torque is adjusted appropriately to achieve high adhesion
performance between wheel and rail under variable complex road conditions. Afterwards, the simulation study of the
proposed adhesion control by the Matlab/Simulink was carried out based on the traction control system model of CRH2
high-speed trains. The simulation results confirm the feasibility of proposed optimal adhesion control method.
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traction force transferring model for single axle
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Fig4 The diagram of optimal adhesion control

algorithm for high-speed train
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Fig.5 Diagram of optimal adhesion control system within the

traction drive control system of high-speed trains
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Fig.6  Adhesion-creep characteristic curves

under different road conditions
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