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Fig.2 Schematic diagram of numerical simulation analysis
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Tab.1 Some parameters of vehicle model
m 1540 kg d 1.414 m
a 1.355 m Z L 1 893.6 kg m*
b 1.3 m h, 0.48 m
o 3~ 5 0.33 rad
, 0 rad,
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Fig.3 Response curve comparison of yaw rate Fig.4 Response curve comparison of sideslip angle
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Fig.5 Response curve comparison of lateral acceleration

Fig.6 Response curve comparison of lateral acceleration
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Study on Sliding Mode Control for Stability of Electric
Wheel Vehicle

Liu Qiusheng'?, Xu Yanhai'?, Wan Tao®

(1. School of Automobile and Transportation, Xi Hua University, Chengdu 610039; 2. Sichuan Key Laboratory of Automotive Control
and Safety, Chengdu 610039; 3. Development Centre of Jiangling Holdings Limited Company, Nanchang 330044, China)

Abstract . By use of independent controllability and quick adjustment of the wheel drive motor torque for 4WID
electric—wheel vehicle, this paper studied yaw moment direct control for stability. Based on the nonlinear sliding
mode variable structure control theory, three different sliding mode controllers were respectively designed by
taking the body yaw rate, the sideslip angle and the combination of the yaw rate and sideslip as the controlled
variables. A nonlinear vehicle model in MATLAB / Simulink platform was established for the simulation analysis
in two typical test conditions—step steering and single lane. Results showed that the three kinds of control
strategies can effectively enhance handling stability and active safety of vehicles in extreme driving conditions.
Among the three controllers, the one with both yaw rate and sideslip angle as the control variables achieved the
best control effect.

Key words: 4WID electric—-wheel vehicle; sliding mode control theory; yaw moment control; handling stability
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