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Model Predictive Control of Active Yaw Damper for High—speed EMUS
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2. P&T Research Center, CRRC Tangshan Co., Ltd., Tangshan 063035, China)

Abstract : In order to enhance the adaptability of high—-speed train line operation, the model predictive control (MPC) method based
on yaw damper was proposed to realize the stability control of vehicle hunting motion based on real-time adjustment of yaw damping
value. A simplified seven-degree - of -freedom dynamic model of the vehicle was established, considering the linear wheel - rail
contact relationship. The damper is considered as an ideal Maxwell model, but the damping coefficient can be adjusted in real time.
Based on the model predictive control theory, an active yaw damper was designed, and the objective function and constraint
conditions were established to abtain the optimal damping coefficient. Simulation analysis was conducted on the active control
conditions of hunting movement stability and running stability, and the influence of objective function on the control effect. The results
show that compared with the passive suspension, the MPC active yaw damper can effectively suppress the vehicle’s hunting motion
and increase the critical velocity of the vehicle by over 30%.
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