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Fuzzy Speed Control System of Permanent Magnet Synchronous Motor
Based on Sliding Mode Control *

CHEN Guozhen, TIAN Yanan
( China Electronics Technology Group Corporation No.58 Research Institute, Wuxi 214072, China)

Abstract: In order to solve the contradiction between the chattering and dynamic response performance of the
sliding mode control system, a fuzzy sliding mode control strategy is proposed to adjust the switching gain in real time
according to the system error. When the speed error is large, the switching gain becomes larger and the dynamic
response performance of the system is improved. When the speed error is small, the switching gain becomes smaller
and the chattering of the system is reduced. For fuzzy control, the new fuzzy rule is proposed, and the speed error is
taken as a single input variable, which simplifies the parameter tuning. The sliding mode controller uses the constant
speed reaching law and the saturation function instead of the sign function to further reduce the chattering. Simulation
analysis and experimental results show that the fuzzy sliding mode control system can effectively reduce the system
chattering while improving the dynamic response performance.

Key words: permanet magnet synchronous motor ( PMSM ) ; sliding mode control; fuzzy control;

switching gain; chattering; dynamic response
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