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Nonsingular Fast Terminal-sliding-mode Control for Permanent Magnet Synchronous Motor

ZHOU Shuo"?, WANG Da-zhi', GAO Qing-zhong'
(1. School of Information Science & Engineering, Northeastern University, Shenyang 110004,
Liaoning, China; 2. Department of Mechanical and Electronic Engineering,
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Abstract: To improve the dynamic performance of permanent magnet synchronous motor(PMSM) drive system, a
nonsingular fast terminal - sliding - mode control strategy was proposed.In this control strategy, the mathematical
expression of nonsingular fast terminal-sliding-mode surface and reaching law with terminal attractor were designed.
The proposed scheme can guarantee the faster convergence speed of system state variables during the whole process.In
addition, the problems of singular in terminal sliding mode was solved by this method.The novel control method was
applied to the PMSM speed servo system, and compared with the traditional terminal-sliding-mode regulator and PI
regulator.Simulation and experimental results show that the proposed control strategy can improve dynamic, steady
performance and robustness.
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Fig.1 Performance comparisons of proposed method and

traditional terminal-sliding-mode method
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Fig.2  Structure of speed control system
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Fig.3 Speed response when system starting
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Fig.4 Simulation results of system dynamic response to loading
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Fig.5 System dynamic response experimental results
when system starting and torque loading
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