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Design of A New Wheel-Drive System Attaining
Vehicle Height Adjustment
GAO Zi-fan' ZHANG Da-wei®

(1. School of Mathematical Sciences.Shanxi University, Taiyuan 030006 ,China;

2. School of Mathematics,Shandong University,Jinan 250100, China)

Abstract This paper deals with design problem of a novel wheel-drive system,which can achieve both
wheel driving and body height adjustment functions. Different from the existing single-motor drive sys-
tems,the wheel-drive system developed in this paper is driven by two motors. The proposed system can not
only adjust the car height while reducing the cost of traditional hydraulic or pneumatic devices, but also en-
sure the normal operation of wheel driving function under the condition of single motor failure. The system
operation is mainly through employing differential control of the motors to adjust the distance between gear
axles of the motors,so that the height off the ground of the body connection point is changed, resulting in
real-time body height adjustment. Based on the above principle,the dynamics of the wheel-drive system are
analyzed,and the motor model is established for control purpose. Further,a PID control structure and a de-
sign strategy are provided,and the feasibility of the wheel-drive system and its control scheme are validated
by a numerical example analysis and Matlab simulation.

Key words wheel-drive system;height adjustment; PID control; motor control



