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Simulation analysis of the steering performance of multi-axle
vehicles based on special PID control

LI Yunhong, ZHU Yongqiang

(School of Mechanical and Automotive Engineering, Qingdao University of Technology, Qingdao 266520, China)

Abstract ; In order to solve the performance problems in the steering process of multi-axle vehicles, a five-axle

all-wheel steering vehicle model was established, which used an incomplete differential PID control algorithm

to reduce high-frequency interference. A simulation comparison test of fixed D (FD) and changeable D value

(CD) at different speeds was conducted on the ADAMS/View and Simulink co-simulation platform, to verify

whether the steering stability of multi-axle vehicles improves if the control system dynamically changes D. Sim-

ulation results show that the yaw rate overshoot of the CD control strategy could be reduced by 8.38% and its

convergence time could be shortened by 80% at the same speed (60 km/h). Meanwhile, the side angle of the

CD control strategy was closer to zero value with the increase of speed. Therefore, the control effect of the CD

control strategy is better.
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