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Abstract

Abstract: In the presented paper, an accurate model is proposed for the magnetic levitation force components in switched
reluctance machines. The machine geometry, stator winding configuration, instantaneous rotor angular position and the current
waveforms are considered as the model input variables. The rotor surface magnetic stress is obtained as a function of time and
space by using Maxwell’s stress tensor. The required flux density components are obtained by developing an analytical model
based on sub-domain analysis. By post-processing of the obtained flux density components the effect of each coil current on
producing magnetic levitation force is revealed. The developed models for the magnetic levitation force components are multi-
variable second-order functions. Using these functions needs low computational burden for predicting the force components. In
addition, by using a conformal transformation the model is extended to consider the rotor eccentricity and inclined rotor
condition. The efficacy and the efficiency of the provided model is verified by means of finite element analysis. The maximum
obtained error between the proposed analytical model and FEA for the presented simulation are 5.7%, 3.9% and 4.1%
(0.52mN.m, 0.04N and 1.2N) for the electromagnetic torque and the x and y components of the levitation force, respectively. In
addition, the required simulation time with the same processor for the proposed model and FEA are 420ms and 14.26s,

respectively.
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