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Exact Analytical Solution of Open-circuit Air-gap Magnetic Field in Slotted Surface-mounted
Permanent-magnet Motors with Rotor Eccentricity
Li Chen, Zhang Yue-jin, Zhou Xiao-yan, Qiu Zhi-jian

(School of Mechatronics Engineering and Automation, Shanghai University, Shanghai, 200072)

ABSTRACT: An exact analytical model for the air-gap magnetic field predicting in slotted surface-mounted permanent-magnet
motor with rotor eccentricity was established in this paper, based on the applying of the perturbation method. The magnetic field
domain is divided into three subdomains, viz. magnet, air-gap and slots. The analytical solution is derived by solving the Laplace’s or
Poisson’s equations with the boundary conditions to the interfaces between these subdomains applied. The air-gap flux density with
rotor eccentricity is consists of zero-order components and first-order components. The air-gap flux density, cogging torque and
unbalanced magnetic forces were computed. The analytical results remain the same trend of the finite-element analysis (FEA) results.

As a result, the rationality of the analytical model was verified
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Fig.1 Analytical model with rotor eccentricity
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