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Tooth flux analysis and eccentricity fault diagnosis
for permanent magnet synchronous motor

ZENG Chong, HUANG Song, YANG Yongming

(School of Electrical Engineering, Chongqing University, Chongqging 400044, China)

Abstract; In order to improve the reliability of the motor and the drive system, a mathematical model of stator tooth
flux under eccentricity fault was established. Based on the space and time distribution of the tooth fluxes under
eccentricity, a fault indicator was proposed which can comprehensively reflect the eccentricity fault and the
corresponding parameters. On the basis of real-time tooth fluxes measuring, the extraction method of the fault
indicator and the diagnosis method for the eccentricity fault and its type, orientation, and severity were proposed.
Simulation and experimental results show that the proposed method can diagnose eccentricity fault accurately and
effectively in the full range of operation. It can monitor eccentricity in real-time, effectively reduce the loss caused
by the fault, and improve the reliability of permanent magnet synchronous motor and the drive system.
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Fig.1 Diagram of eccentricity fault
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Fig.2 Simulation results of the fault indicator
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Fig.6  Comparison of experimental and simulation results of the
fault indicator
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Tab.3 Experimental results of eccentricity fault severity and orientation under different operation conditions

TS ORBEE  FHy (r-min™')  ETHEB/A Fs rs/ % Fo/(°) ro/ (%)
1 0.35£150° 1000 10 0.370 5.7 151.0 1.0
1 0.35£150° 1 000 20 0.379 8.3 150.5 0.5
1 0.35£150° 1000 40 0.382 2 9.2 151.3 1.3
2 0.40 £200° 500 10 0.397 0.8 201.2 1.2
2 0.40 £200° 1 000 10 0.381 4.8 203.8 3.8
2 0.40 £200° 1 500 10 0.390 2.5 202.4 2.4
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