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Position Sliding Mode Control of Linear Servo System with Improved
Variable Exponential Reaching Law

BAI Xigiang, CUI Jiefan, JIN Shaoshan
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110000, China)

Abstract: Permanent magnet synchronous linear motor ( PMSLM ) drives the load directly, and the motor
performance is easily affected by internal and external disturbances, which makes the control performance poor.
Sliding mode control (SMC) is a kind of discontinuous control with good robustness, but the chattering problem exists
in traditional sliding mode. Aiming at this problem, an improved SMC is designed. Based on the exponential reaching
law, the variable exponential integral power term, the power reaching law and the saturation function of state variables
are introduced to realize the position SMC of PMSLM, and the chattering caused by the sliding mode is effectively
reduced. The extended state observer ( ESO) is used to observe the external load disturbance in real time, and the
reaching law parameter in the sliding mode variable structure is reduced by adjusting the control quantity, so as to
improve the control performance of the motor.

Key words: permanent magnet synchronous linear motor (PMSLM) ; sliding mode variable structure;

improved variable exponential reaching law; extended state observer (ESO) ; chattering
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