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Tuning Method for PI Parameters of Permanent Magnet Synchronous Motor Servo System
GUAN Xin, LI Yesong
(School of Automation, Huazhong University of Science and Technologys Wuhan 430074, Hubei, China)

Abstract: PI controller is closely related to the stability and the dynamic performance of current loop and speed

loop in the control of current and speed of permanent magnet synchronous motor (PMSM) servo system. Through

analyzing the limitation and the structure parameters of servo system, how to set the appropriate performance indices

for current loop and speed loop was discussed. Meantime, a reasonable and effective tuning method for PI controller

was proposed, which guaranteed the stability and achieved good dynamic performance. Experimental results were

given to verify the rationality of the control indices and the validity of the tuning method.
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Fig.1  Block diagram of PMSM current control
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Fig.2 Block diagram of PMSM speed control
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Fig.3  Root locus of the speed open loop transfer function
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Fig.4 Block diagram of PMSM servo system
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Fig.5 The comparison of current loop step response
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