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Table 1 Thickness of non-magnetism bush
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Fig.1 Two suitable positions of auxiliary pole
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Fig.3 Magnetic field of machine
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1
3 a 4 b
Table 3 Calculated value of model a by finite element analysis Table 4 Calculated value of model b by finite element analysis
BT O/ Put/ P/ DS P BT @0/ P/ D/ DS PR
Wb Wb Wb Wb Wb Wb Wb Wb
1.024 48.79 45.92 2.87 0 0.94 0.06 1 1.013 46.89 4535 1.54 0.89 0.97 0.03 1.02
1.094 48.92 42.01 6.81 0 0.86 0.14 1 1.032 47.68 45.02 2.66 8.8 0.94 0.06 1.18
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Fig.5 Flux distribution of machine in the absence of non-magnetism bush
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Table 5 Relation between pole pairs
4 number P and maximum magnet width b,
P 3 4 5 6
2 by/mm  67.2 65.4 61.2 58.2
6 . 6 B;
7 . . @D; @D, 6
6 3 4 Table 6 Air gap flux density B; flux of each pole @;
6 3 leakage flux @, and leakage flux coefficient &
for different shaft materials
6 BT @/Wh  &,/Wh -
1.147 52.62 1.92 1.04
7 a 1.122 50.66 7.14 1.14
b . 1073,
T L
(2) §oHE R R (b) iy AR
7
Fig.7 Flux distribution plot of machine
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Table 7 Comparison of the results of two kinds of machine design

/ / /

/ / / / / / / / / X

mm mm i mm z P mm m mm mm kW /V r min~! kg T /%
I 235 150 1 135 24 4 50 30 9 50 19 70 3000 40.18 1.18 91.91
I 235 150 1 135 24 4 24 24 9 63 20 74 3000 41.73 1.27 91.74
a.
b.
C.
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Structure optimization of IPM synchronous machine
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Abstract The non-magnetism bush of IPM synchronous machine can effectively reduce the leakage flux near the shaft

however it makes the structure of the machine complex and reduces the usable space of IPM. Based on finite element
analysis a discussion was made on the influences of the non-magnetism bush on the performance of IPM synchronous
machine after the introduction of the auxiliary pole and the restriction condition of magnet width under certain conditions
and the concept about the contribution of a magnet to the air gap flux under multi-magnetic sources were proposed. The
air gap flux density and the flux of each pole under two conditions that the shaft material was magnetism or non-magnetism
were compared when the magnet width reached maximum after the disappearance of the auxiliary pole. Some conclusions
are drawn as follows 1 the introduction of the auxiliary pole makes it possible to remove the non-magnetism bush and
it can also improve the performance of IPM synchronous machine 2 to keep the machine diameter and magnet
thickness invariable and to increase the magnet width to the maximum so as to remove the auxiliary pole can simplify the

machine structure without any negative influence on the machine performance.

Key words IPM synchronous machine non-magnetism bush auxiliary pole structure optimization





