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Vector Control of Permanent Magnet Synchronous Motor Based on
Fractional Order Sliding Mode Speed Controller

YANG Chengjian, LI Baiya, WANG Jingtao, FENG Zhipeng, ZHANG Yuxiang

(School of Information and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; The traditional sliding mode control method is widely used in the control of permanent magnet
synchronous motors, but it has the problems of large overshoot, weak anti —interference ability, and large
chattering. aiming to the these problems, a fractional sliding mode control method is proposed, and a fractional
sliding mode speed controller is designed. Firstly, the fractional sliding mode surface is designed; secondly, the
fractional order theory is introduced on the basis of the traditional approach rate, and a new fractional order
approach rate is proposed, which is the combination of power approach rate and fractional calculus, and a
piecewise exponential function is used to replace the sign function in the approach rate. And then, the Lyapunov is
used to prove that the approach rate gradually converges. In addition, a load torque observer is designed to
introduce the observed value into the controller. Finally, the control system is simulated and verified by the
Simulink. The simulation results show that the method can effectively solve the problems in traditional sliding mode
control, and it has the advantages of small chattering and high control accuracy.
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