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Research on Permanent Magnet Synchronous Motor Based

on Fuzzy Dynamic Terminal Sliding Mode Control

LEI Xiao —ben' ,CHEN Zhuo’ ,XIONG Pan’ ,TAN Hai — jun’
(1. Institute of Automation, Northwestern Polytechnical University, Xi’an 710072, China; 2. School of Aeronautics
and Astronautics Engineering, Air Force Engineering University, Xi'an 710038, China )
Abstract: A dynamic terminal sliding mode control system designed as to the problem that permanent magnet syn—
chronous motor (PMSM) is vulnerable to external interference in the process of operation. Nonlinear function is in—
troduced into the terminal sliding mode control in the design of sliding hyper — plane, thus making the tracking error
in sliding surface in the limited time converge to zero. Dynamic sliding mode control method can be used to elimi—
nate the chattering phenomena caused by the discontinuity of controller switch function. Based on this, using good
approximation of fuzzy system to estimate the uncertainties and external disturbances of PMSM a fuzzy technique dy—
namic Terminal Sliding Mode Control method is proposed. The use of the method can effectively reduce the chatte—
ring phenomena caused by upper bounds of uncertainties. Simulation result demonstrates that the system is good in
tracking performance, non — sensitive to the parameter changes and of strong robustness.

Key words : permanent magnet synchronous motor;sliding mode control ; fuzzy control ; chattering



