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Characteristic Analysis and Failure Diagnosis of Interior Permanent Magnet Motor with Demagnetized Magnet
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Since a high driving reliability is required to interior permanent magnet synchronous motors, the detection of
failure of the demagnetization of permanent magnets is becoming important. This paper clarifies the characteristics of
the motor with demagnetized permanent magnets. It also shows that the Fourier analysis and the Wavelet analysis of
the amplitude of two-phase current are useful to show the difference of the magnetization of permanent magnets, and
thus they can be used as the failure diagnosis method of the demagnetization of permanent magnets.
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Fig. 1

Rotor configuration.
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Table 1. Comparison healthy and demagnetized motors

Healthy | —10% | —20%
Vpm 1 0.975 0.950
¥ (0A) 1 0.976 0.951
¥ (5.6A, B=30) 1 0.994 0.986
Emf (0A) 1 0.976 0.951
Emf (5.6A, $=30) 1 0.995 0.987
Average torque 1 0.986 0.969

Vpm: Volume of permanent magnet, ¥ : flux linkage.
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