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system start and sudden increase of load torque
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New reaching law sliding mode control strategy for

permanent magnet synchronous motor
WANG Yaoqiang',ZHU Yachang',FENG Yutao',TIAN Bing’
(1. School of Electrical Engineering,Zhengzhou University,Zhengzhou 450001, Chinaj;

2. School of Automation,Nanjing University of Aeronautics and Astronautics,Nanjing 210000, China)
Abstract: In order to improve the dynamic performance of PMSM (Permanent Magnet Synchronous Motor)
speed regulation system,a new reaching law sliding mode control strategy is proposed. Based on the power
reaching law,an exponential term is added,and the system state variable is introduced into the power term
index to associate the power term index with the system state,so as to solve the problem of slow approa-
ching speed when the system state is far from the sliding surface, and meanwhile make the system enter
the sliding surface smoothly. Then,the extended state observer is applied to observe the load disturbance,
and the feedforward compensation of the observation value is employed to the sliding mode controller,
which can reduce the impact of load disturbance on the system and improve the system robustness. The
simulative and experimental results show that the proposed new reaching law sliding mode control strategy
can improve the dynamic performance and robustness of the system effectively.

Key words:permanent magnet synchronous motor;sliding mode control;new reaching law;robustness



NRLASMC . ox ’—b—‘

oL L, 1 H

—»
’ NRLSMC ‘ T Park I
7 Uy | st |u | SVPWMI | s

ESO 4»II[» 1 =

iy =0 ’

[0) —> i

7

DL, et

B Al PMSM AR RFITHIIEE
Fig.Al Block diagram of PMSM speed regulation system
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