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Analytical Model for Slotted Permanent Magnet Synchronous Motor with
Gramme Windings *

HUO Xiaokang
(PLA Engineering Institute, Army Academy of Armored Forces, Beijing 100144, China)

Abstract: An analytical model was presented for a 5 kW high speed permanent magnet synchronous motor with
gramme windings. The solution regions were divided into air-gap subdomain, permanent magnet subdomain, slot
opening subdomain and slot subdomain. The Laplace and Poisson equations in each subdomain were solved. The
analytical model accounted for armature reaction field, permanent magnet field and stator slot effects. Air-gap flux
density, phase flux-linkage, phase back electromotive force, cogging torque and electromagnetic torque calculated
with the proposed analytical method were respectively compared with finite element calculation results and

experimental data. Comparison results illustrated the accuracy of the analytical model. Finally, air-gap flux density
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and cogging torque were studied based on different slot opening grades.

Key words: high speed permanent magnet synchronous motor; gramme windings; analytical model;

cogging torque; electromagnetic torque
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