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PID-Sliding Mode Servo Variable Frequency

Control for Loader Hydraulic System
Guo Yunfei, Zhang Lewen
( Guojiawan Coal Mine Branch of Guoneng Yulin Energy Co., Ltd., Yulin 719300, China)

Abstract: The hydraulic system of explosion — proof electric loaders exhibits significant nonlinear characteristics and coupled

uncertainties, making it difficult to balance the system supply flow and torque and leading to frequent high—frequency chattering.

To address this, a proportional—integral—derivative (PID) —sliding mode servo variable frequency control method is proposed. A

mathematical model and balance equation are constructed, and by combining the advantages of PID and sliding mode control, a

switching function is designed and an exponential reaching law is introduced. Experiments show that this method reduces errors

under different loads and improves system accuracy and stability.

Keywords : explosion—proof electric loader; hydraulic system; servo variable frequency control; PID controller; sliding mode

variable control
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