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A Vector Control of Permanent Magnet Synchronous Motor with Integral
Weakening Sliding Mode Control Structure

SHEN Wei', SUN Lei', SI Bingiang”, ZHANG Jun'
(1. School of Mechanical Engineering, Yancheng Institute of Technology, Yancheng 224051, China;
2. School of Automation, Beijing Information Science and Technology University, Beijing 100096, China)

Abstract: To improve the stability of permanent magnet synchronous motor ( PMSM) with traditional integral
sliding mode control ( SMC) structure and improve the stability of the system, a new integral weakening SMC
structure is designed. Based on the traditional integral SMC structure, the boundary layer concept is introduced to
weaken the integral outside the layer and soften the approaching motion of the motor. The advantages of this method
are verified by Lyapunov function. Based on the integral weakening structure, the PMSM vector control models of the
traditional and novel controllers are respectively built in MATLAB/Simulink for comparison and verification. The
simulation analysis results show that, compared with the traditional integral sliding mode control, the designed SMC
structure can effectively improve the steady-state error and stability of the system.
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