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High-Performance Second-Order Sliding Mode Control Strategy for Water
Pump Motor of Melting and Snow Removal System via Disturbance Observer
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XIE Wei®, DONG Zejiao'
(1. School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. Shandong High-Speed Construction Management Group Co. , Lid. , Jinan 250102, China)

Abstract: The Pl control strategy of motor used for road active ice melting and snow removal spray system is low
efficiency and low accuracy. To solve this problem, a speed and current cascade control strategy is presented based on
the second-order sliding mode control and active disturbance rejection control ( ADRC) technology. The uncertainty
mathematical model of three-phase permanent magnet synchronous motor (PMSM) for sprinkler system is established.
According to the dynamic model of motor speed, a disturbance observer is designed to estimate the load torque and
system uncertainty, and its convergence is proved. At the same time, combined with the super spiral sliding mode
control algorithm, a compound speed controller is designed to adjust the motor speed. The results show that the
proposed second-order sliding mode ADRC strategy has a shorter response time, and the regulation time of the motor
returning to the rated speed is 60% shorter than that of the PI control strategy, and the speed overshoot is only 48%
of that of the Pl control strategy. The proposed strategy has better robustness, can realize the full speed domain
operation of the motor under the disturbance, and can improve the control accuracy and speed of the spray system.
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