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Speed control of permanent magnet linear synchronous motor

based on second-order sliding mode observer
SU Minggou, JI Kehui
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To improve the speed overshoot and poor antirinterference performance of permanent
magnet linear synchronous motor under the traditional proportion-integral (PI) regulator, a speed-current
closed-loop method with feedforward and feedback control was proposed. A feedforward link in the speed
loop was introduced to form a pseudo — derivative feedforward-feedback speed regulator to improve the
dynamic characteristics of the system. To improve the robustness of the linear motor system, a second-
order sliding mode algorithm was introduced into the current loop to construct the disturbance observer, so
the feedforward compensation for the given value in the current loop was realized by the observed value of
the observer. The simulation and experimental results show that the speed dynamic response of the
proposed method is faster than that of the traditional method under the preconditions of meeting the
overshooting index and the dynamic speed drop and recovery time are also smaller than those of the
traditional method under the condition of variable load. The proposed method effectively improves the
speed control performance of the linear motor.
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