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Current Loop Analysis of PMSM Considering the Nonlinearity

Sun Yaocheng, Xue Wenbin, Hu Qinfeng, Zhu Wanping
(College of Automation Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: In order to improve the dynamic characteristic and robustness of the permanent magnet synchronous motor
(PMSM), analyze the nonlinear PMSM current loop. Carry out approximate linearization of the open loop transfer function
of current loop based on the PMSM model in coordinate system by using the analysis tool Matlab. And drawing the bode
diagrams at several different speed points to analyze the effects on current tracking of armature reaction and EMF, and the
simulink of PMSM speed control model based on Matlab/Simulink verifies the conclusion. By analyzing the appointed
PMSM, armature reaction will influence the dynamic reaction of current loop, and the influence will be more serious if the

speed increases; EMF has an influence on the steady state of current loop which is independent of the speed.
Keywords: PMSM; current loop; nonlinearity; armature reaction; EMF; approximate linearization
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