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Wheel hub motor driven vehicle
differential power steering and stability coordinated control

GAO Chao, ZHANG Huanhuan, LI Qingwang, YAN Shuai
('School of Michanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] For the hub motor drive car, this paper establishes the whole vehicle model and the differential power steering system
model. According to the hub motor, the car can independently control the output torque of the left and right steering wheels, and
reduce the driving torque by controlling the differential torque of the left and right steering wheels. The purpose of the steering wheel
is to replace the existing electric power steering system. Aiming at the driving stability of electric vehicles, an extension joint
controller based on the vehicle “s centroid side yaw angle and yaw rate is designed. Aiming at the difference between the
characteristics of the differential power steering and the yaw moment control and the mutual influence, joint control system for
dynamic steering and yaw moment control is established. Finally, based on the Matlab/Simulink and Carsim co — simulation
platform, the closed —loop simulation analysis of human - vehicle is carried out by using the classical double - shifting working
condition. The simulation results show that the joint control system can effectively improve the steering flexibility and driving
stability of the vehicle, and significantly improve the handling performance of the vehicle.

[ Key words] hub motor driven vehicle; differential power steering system; stability control
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Fig. 20 Double shifting car driving path
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Fig. 21 Double shift line condition yaw rate
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Fig. 22 Double shift line condition centroid side angle
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Fig. 24 Double shift line condition front wheel torque
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Fig. 25 Double shift line condition rear wheel torque

10 SEer
3 DDAS i ]
6
4
i
S0
=
=
-6
-8
-10
2 4 6 8 10 12 14
P[] /s

Bl 26 WB&IRAEEREE

Fig. 26 Double shift line condition steering wheel torque
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