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Mathematical Model of Bearingless Switched Reluctance Motors Based on
Maxwell Stress Tensor Method

CAO Xin, DENG Zhi-quan, YANG Gang, YANG Yan, WANG Xiao-lin

Department of Electrical Engineering, College of Automation Engineering, Nanjing University of
Aeronautics and Astronautics

Abstract:

In the light of complexity in derivation of the mathematical model of bearingless switched reluctance
motors (BSRM) based on the virtual work method, the paper builds a mathematical model considering
the characteristic of magnetic saturation with Maxwell stress tensor method. The model can depict radial
force and electromagnetic torque generated in the motor more accurately in the region of magnetic
saturation. The fine characteristics of this model are verified in finite element analysis method. The
experimental results show that the motor can levitate steadily in this model. The adoption of Maxwell
stress tensor method can find alternative means of analysis of electromagnetic force for BSRM.
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