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Modeling of coupled magnetic circuit of radial magnetic bearing
considering the influence of eddy current and magnetic leakage

WANG Ronghui, HU Xiongxin, TAN Dapeng, ZHAO Linjie
(Key Laboratory of Special Purpose Equipment and Advanced Mannfacturing Technology ,
Ministry of Education and Zhejiang Province, Zhejiang University of Technology, Hangzhou 310014)
Abstract

In order to solve the problem of low accuracy of inductance estimation and levitation force in self-sensing mag-
netic bearing modeling, a coupled reluctance network model (RNM) with eddy current and flux leakage calculation
is established, considering the edge effect of air gap flux in 8-pole magnetic bearing. The dynamic relative permea-
bility is introduced and the effect of eddy current on the magnetic field is obtained by using equivalent modeling al-
ternative method. Based on the above model, the inductance and magnetic flux of magnetic bearing with different
eccentricity and the suspension force with eddy current and magnetic flux leakage are calculated. The numerical
simulation results show that the calculation errors of inductance and magnetic flux in the magnetic circuit are less
than 5% , and the suspension force calculation after considering eddy current and magnetic flux leakage have a high
accuracy. The research results can provide a useful reference for self-sensing magnetic bearing based on the dis-
placement estimation of inductance.

Key words: electromagnetic bearing, coupled reluctance network model (RNM) , eddy current effect, mag-

netic flux leakage
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