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A sliding mode observer for asynchronous motors

based on a variable rate reaching law

Wu Chun”, Xing Zhanpeng” , Nan Yurong® , Cheng Jianglong ™
( " College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
( ™ Yiwu Hengbang Building Intelligent Technology Co. Ltd, Yiwu 322000 )
Abstract
For the fixed gain sliding mode observer ( FG-SMO) , the speed estimation of asynchronous motor ( AM) has
large chattering and slow convergence rate. Hence, a full-order sliding mode observer ( FOSMO) with a variable
rate reaching law is proposed, which can weaken the chattering and shorten speed convergence time. The proposed
observer takes the current errors as the siding mode surface, and the current errors information is introduced into
stator currents and rotor flux sliding mode observer to realize adaptive adjustment of the sliding mode gain. Lya-
punov stability theory is used to analyze the stability of the proposed observer and derive the adaptive law of speed
estimation. Finally, the algorithm is verified on a 0.75 kW AM experimental platform. The experimental results
prove that the proposed method can run stably at low and medium speed with rated load. Moreover, the proposed
method shows merits of good steady-state performance, fast convergence performance and convenient implementation.
Key words: asynchronous motor (AM) , speed sensorless, sliding mode observer (SMO) , variable rate reac-

hing law, convergence time
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