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A self-tuning speed control method for permanent magnet synchronous
motors based on the parameter identification

Xu Dong, Wang Tianmiao, Liu Jingmeng* , Wei Hongxing
(School of Mechanical Engineering and Automation, Beijing University of Aeronautics and Astronautics, Beijing 100083)
(* School of Automation Science and Electrical Engineering, Beijing University
of Aeronautics and Astronautics, Beijing 100083)
Abstract

The paper proposes a coefficient self-tuning method for speed control of a permanent magnet synchronous motor
(PMSM) based on identification of the rotational inertia and the friction factor in consideration of the variation of mechan-
ical parameters of its servo system. The method identifies the rotational inertia and the friction factor with a model refer-
ence identification algorithm designed with the motion model simplified by using the load torque observed by the torque
observer. And, in order to solve the problem that the actual coefficients of the proportional integral (PI) controller are
not equal to the values of the theoretical calculation, it also gives a simple self-tuning method to adjust the controller co-
efficient according to the principles that the proportional coefficient is proportional to the rotational inertia, and the inte-
gral coefficient is proportional to the friction factor. This method can correct the controller coefficient according to the
changes of mechanical parameters, and provide a good performance for speed control. The simulation results proved the
effectiveness of the parameter identification method and the coefficient calibrating principle.

Key words: permanent magnet synchronous motor (PMSM) , parameter identification, model reference, self-tuning
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