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Motor coupling fault feature extraction based on numerical calculation
XU Xiaowei, LI Sui, YANG Yan, WEI Daoming
(College of Automobile and Traffic Engineering, Wuhan University of Science and Technology, Wuhan 430065, China)

[ Abstract] Aiming at the problem that the coupling fault features of permanent magnet synchronous motor are difficult to extract
and the fault mechanism is difficult to analyze, a mathematical model of permanent magnet synchronous motor in synchronous
rotating coordinate system is established firstly on this basis, the fault models of interturn short circuit fault and permanent magnet
demagnetization fault and their coupling are deduced respectively. Then, the fault features of the single permanent magnet
demagnetization fault and the coupling fault of the single permanent magnet demagnetization fault and the coupling fault are extracted
by the method of model analysis and signal processing. The simulation results show that the three—phase current has the third
harmonic component, the fifth harmonic component increases and the eleventh harmonic component decreases when the coupling
fault occurs, there appears the third harmonic component, and the fifth and eleventh harmonic components are reduced when the
interturn short circuit fault occurs; in the case of a permanent magnet demagnetization fault, there is no third harmonic component,
the fifth harmonic component is unchanged, and the eleventh harmonic component is reduced. Therefore, the coupling fault can be
diagnosed by the variation rule of the three.
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Fig. 1 Schematic diagram of interturn short circuit fault
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Fig. 2 Changes in flux during demagnetization
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Fig. 4 Coupling fault motor simulation model
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Fig. 15 Demagnetization fault speed response diagram
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Fig. 18 Coupling fault three—phase current time domain diagram
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