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Analysis of vehicle handling stability based on frequency response characteristics
ZHANG Lixia, ZHENG Chaoyi, PAN Fuquan, ZHANG Wencai, LIU Jiaqi
(School of Mechanical & Automotive Engineering, Qingdao University of Technology, Qingdao, Shandong 266520, China)

Abstract; In order to study the influence mechanism of vehicle handling stability performance, the frequency re-
sponse model of yaw velocity and the sideslip angle was established based on MATLAB/Simulink software, and the
stability, dynamic response and accuracy of the model were then analyzed. Based on the frequency response function
of yaw velocity and the sideslip angle, the influence factors of vehicle handling stability were simulated. The simula-
tion results show that the vehicle handling stability is improved with the decrease of its longitudinal speed and load.
Higher cornering stiffness of front wheel and lower cornering stiffness of rear wheel in low frequency band and lower
cornering stiffness of front wheel and higher cornering stiffness of rear wheel in the middle and high frequency band
can improve the vehicle handling stability. By exploring various influence factors of vehicle handling stability, the
study can provide references for the development and design of vehicles.
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Tab. 1  Vehicle simulation parameters
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