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Reserch on Electro—hydraulic Position Synchronous Servo System Based on

Feedback Linearization Sliding Mode Control
QIU Haodong' , ZHANG Xunguo®, FAN Yuanxun'
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Shanghai Space Propulsion Technology Research Institute, Shanghai 201109, China)

Abstract: Aiming at the disturbance problems such as nonlinear friction and external interference forces in the electro—hydraulic
position synchronous servo system, a sliding mode control system based on input-output feedback linearization is designed. A
nonlinear model of the valve-controlled asymmetric cylinder electro—-hydraulic aposition servo system is established. The feedback
linearization theory is used to linearize the nonlinear factors in the system. Combined with the sliding mode variable structure control
method, a controller is designed for the linearized system model. Lyapunov function is applied to prove the stability of the control
system. The simulation studies show that compared with the traditional PID control algorithm, the composite control method based on
the combination of input - output feedback linearization sliding mode control method and cross - coupling strategy can effectively
improve the position tracking accuracy and synchronization control accuracy of the system with shorter response time, stronger
anti—interference ability, and good control performance maintained under the action of continuous disturbance.

Keywords : electro-hydraulic position synchronization servo system; feedback linearization; sliding mode variable structure control;
cross—coupling control
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