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A Study on Sinewave Air Gap Flux Density of Surface Type Magnet Motor

& m o

(Hyun-Cheol Kim * Jang-Mok Kim - Cheul-U Kim)

Abstract — This report describes the analytical characteristic of sinewave air gap flux density for the brushless AC
motor with surface permanent magnet. The analysis of sinewave air gap flux density is the key to expect the
performance of back EMF for the design of brushless AC motor. The numerical analysis and FEM analysis are
performed to adopt radial and parallel flux magnetization of magnet on the rotor. And it is also executed to vary the
magnet arc angle and arc radius for the condition of constant and non constant air gap. This report is focused on the
characteristic of sinewave air gap flux density for permanent magnet of surface brushless AC motor. This results also
have more reliable data against the previous paper which had the representative numerical analysis of air gap flux
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Table 1 Motor parameters(constant air gap)

a : 0.03674 [ml b : 0.02687 {m]
cl:b c2 : 0.03587 [ml]
Br : 0.635 [Tesla} p: 43

recoil permeability : 1.22
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Fig. 7 The result of air gap flux density(parallel direction
magnetization/85° pole arc)
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Table 2 Motor parameters(non constant air gap)
a : 0.03674 [m] b : 0.02687 [m]

cl:b c2 1 0.03587 [ml]
dl : 0.005 [m] d2 : 0.002 [m]
r . 0.635 [Teslal p: 4%

recoil permeability : 1.22
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