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Position Control of Permanent Magnet Synchronous Linear Motor
Based on Generalized Adaptive Super-Twisting Sliding Mode

HAN Qili,ZHANG Tuanshan ", YAO Qiliang, WU Miao
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Abstract;In order to improve the tracking accuracy of Permanent Magnet Synchronous Linear Motor ( PMSLM) under
position control, a control strategy based on Generalized Adaptive Super-Twisting Sliding Mode Control ( GAST-SMC)
was proposed. Firstly, a PMSLM mathematical model was established, and a generalized adaptive super twisting sliding
mode algorithm was designed as the controller for the PMLSM velocity loop. Proportional control was used for the position
loop, and Deadbeat Predictive Current Control (DPCC) was used for the current loop. Secondly, a Load Disturbance
Observer (LDO) was added to the velocity loop for feedforward compensation. Finally, a PMSLM motor control
simulation platform was built in MATLAB/Simulink software, and compared with traditional control methods. The results
show that the proposed control strategy is feasible, stable, and performs well.

Keywords: PMSLM ( Permanent Magnet Synchronous Linear Motor ) ; position tracking; GAST-SMC ( Generalized
Adaptive Super-Twisting Sliding Mode Control ) ; DPCC ( Deadbeat Predictive Current Control ) ; LDO ( Load Disturbance
Observer)
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Table 1  Simulation PMSLM parameters
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