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Research on Lateral Stability Control of Three—Axle Vehicle Based
on All-Wheel Steering

Dong Gaoshang, Sun Xiaoqiang, Quan Zhengiang, Chen Long
(Institute of Automotive Engineering, Jiangsu University, Zhenjiang 212013)

[Abstract] In order to improve the active safety of three—axle vehicle under special driving conditions, an all-wheel
steering control strategy combining feedforward control and feedback control is proposed. Firstly, considering the nonlinear
mechanical properties of tires and the difference of vertical stiffness of each axle, a nine—degree—of—freedom three—axle vehicle
dynamics model is established, and the tire cornering stiffness in the reference model is dynamically corrected in real time
based on Newton interpolation method. On the basis of this model, a zero—centroid sideslip angle proportional feedforward
control based on Ackerman principle is proposed to cooperate with the front wheel steering feedback controller based on
Nonsingular Fast Terminal Sliding Mode (NFTSM) and the middle and rear wheel steering feedback controller based on Fuzzy
PID to form an all-wheel steering control strategy. Finally, the vehicle is simulated and verified under the condition of fish hook
and double lane change. The results show that the designed all-wheel steering control system improves the vehicle s trajectory
tracking performance by 34% and lateral stability by 26% over the feedforward control strategy.

Key words: Three—axle vehicle, All-wheel steering, Nonsingular Fast Terminal Sliding Mode
(NFTSM), Fuzzy PID, Handling stability
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