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Research on the control system of a novel sliding mode active
disturbance rejection crane motor

SUN Huiqin, HUI Baofeng, WANG Honghui, ZHANG Shiyu, HAI Hongkuan, YANG Xiaorui
(School of Electrical Engineering, Hebei University of Science and Technology. Shijiazhuang, Hebei 050018, China)

Abstract: In order to enhance the response speed of the permanent magnet synchronous motor (PMSM) in cranes and the
robustness of the system, an improved index law was proposed. The new sliding mode control(NSMC) in the speed loop was
adopted based on field-oriented control(FOC). A new function f'(s) was introduced to enhance the response speed at which the
system state variables approached the sliding mode surface. The sign function sign(s) was replaced by a continuous function
h(s) to reduce the chattering caused by the discontinuity of the sign function. A new extended state observer (NESO) was
designed to observe disturbances and further optimize the speed controller. The fal(s) function in traditional observer was
replaced by a nonlinear smooth function K (s) to eliminate chattering and improve the observation accuracy of the observer.

The results show that the motor speed is stable at approximately 0. 05 s after starting, with a speed oscillation of about
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10 r/min. It verifies the correctness of the controller algorithm. The designed algorithm can effectively improve the response

speed of the system and provide reference for the control of PMSM in cranes.

Keywords: clectrical machinery; permanent magnet synchronous motor; new sliding mode control; new extended state

observer; chattering; crane
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Fig. 1 Control block diagram of permanent magnet synchronous motor system
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Fig. 2 Comparison chart of simulation results of two convergence laws
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Tab.1 Parameters of the permanent magnet synchronous motor
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Tab. 4 Performance comparison of four control methods under variable speed experiment
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