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Disturbance Observation-integral Sliding Mode Control
of PMSM under Bounded Disturbance

CHEN Meng

( Department of Information Engineering, Shandong Vocational Institute of Fashion Technology, Taian 271000 China )

Abstract: In order to improve the speed tracking dynamic response and robustness of permanent magnet synchronous motor (PMSM) under
bounded disturbances, a disturbance observation integral sliding mode controller is designed. The mathematical model of PMSM
is established, and the influence of disturbances on the nominal sliding mode controller is analyzed theoretically. The nonlinear
disturbance observer is used to observe and estimate the matched and unmatched disturbances. Based on the disturbance estima-
tion results, an integral sliding mode controller is designed, and the Lyapunov stability of the controller is proved. In the step re-
sponse experiment, the overshoot of the disturbance observation integral sliding mode controller is far less than that of the PID
control and vector control methods, and the adjustment time is reduced by half compared with the PID control and about
21%-22% compared with the vector control. Under the condition of sudden load change, the speed fluctuation of PID control is
more than twice that of disturbance observation integral sliding mode controller, and the adjustment time is much longer than that
of integral sliding mode control. The experimental results show that the disturbance observation integral sliding mode control has
good dynamic performance and robustness in the bounded disturbance control of motor speed.
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