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Permanent magnet synchronous motor control strategy based on disturbance

compensation sliding mode observer
RUAN Xiaoding, HU Langjun
(Zhejiang Linix Motor Co., Ltd., Zhejiang Dongyang 322118, China)

Abstract ; Aiming at the problem that the precision and efficiency of the permanent magnet synchro-
nous motor ( PMSM) control system will decline when it is subjected to parameter time - varying, load
sudden change, unmodeled dynamics and other disturbances, a composite control strategy combining the
optimized reaching law nonsingular terminal sliding mode controller and the super spiral disturbance ob-
server is proposed in this paper. In this control strategy, the speed loop control equipment adopts the op-
timized reaching law nonsingular terminal sliding control module, which speeds up the speed of system
stabilization and suppresses chattering. At the same time, the super spiral sliding mode disturbance ob-
server is used to control the internal and external periodic and aperiodic disturbances of the system in real
time, forming a composite control system combining feedforward disturbance suppression and feedback ro-
bust regulation. The test results of the experimental platform built with embedded microcontroller as the
core show that the proposed method effectively improves the dynamic response speed and anti — interfer-
ence ability of the system. In comparison with the conventional sliding mode control strategy, reduces the
speed overshoot by 3.1 percentage points and reduces the speed droop recovery time when the load sud-
denly changes by about 76. 19% , which verifies the effectiveness and superiority of the control strategy.

Keywords : permanent magnet synchronous motor; sliding mode observer; disturbance compensa-
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