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Inductance Analysis of Interior Permanent Magnet Synchronous Motor
Considering Cross—Coupling Effect

Z MO S-S T8 T
(Sang~Yub Lee - Sang-Yeop Kwak - Jae-Kwang Kim - Hyun-Kyo Jung)

Abstract - In this paper, the inductance characteristics of interior permanent magnet synchronous motor (IPMSM)

considering

cross-coupling effect is analyzed. It is known that the IPMSM has it's operating point at the saturated

region. So the cross-coupling effect exists, therefore cross-coupling inductance exists. With the application of Fixed
Permeability Method (FPM), we can obtain more exact inductance characteristics of IPMSM. In this paper, a novel
method based on the FPM is proposed, which can consider the cross-coupling effect. And the cross—coupling inductance
which is the analysis result is shown. Finally, the validity of proposed method is verified by the comparison with the

experimental result.
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Fig. 1 Cross—sectional view of the analysis model
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Table 1 Basic specifications of the analysis model
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Fig. 3 D-axis inductance using conventional method
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Fig. 5 D-axis inductance using fixed permeability method
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Fig. 7 d-axis inductance (experimental result)

24 FAE PAE A ARAS (TRl F7 A4
A iRl 9@ JLAE CDF AR AFA 9 4
2AE (DA WroAA 53, Bed 2 A A4
dakA B

Br=By+ B, = pp(H + Hy) ©)

mxp Y S et gy IPXM T[] AHEHA SY WA

Trans., KIEE. Vol. 558, No. 4, APR, 2006

L, [uH] -1, [A]
—0— 80{a]
220 4 —a— 120{A]
r§ S ——160{A]
200 — —— :ﬁ:\%
R < 240{A
A= NN 2
] —»—280{A]
180 IS ]
—o— 360{A]
160 1 —t— 300{A]
140 4
1204
100 r r T v
0 100 200 300 400

i [A]
a7 4 7|29 A wHo R sHMB of geA
Fig. 4 Q-axis inductance using conventional method
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Fig. 6 Q-axis inductance using fixed permeability method
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Fig. 8 g-axis inductance (experimental result)
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