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Research on Motor Fault Diagnosis Method Based on Multi Data Fusion
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Abstract: As the main power equipment of all kinds of electric drive devices, motor has the advantages of
simple structure, convenient control, high energy efficiency and no pollution. In the process of motor operation,
affected by variable load, aging of parts and poor heat dissipation conditions, faults occur frequently, thus the
working efficiency and stability of the electric drive device are reduced. In addition, there are many kinds of motor
faults, the symptoms and performance of each fault are very similar, the causes of different faults are also complex,
which greatly improve the difficulty of motor fault diagnosis. The traditional motor fault diagnosis process is mostly
based on a single sensor signal, which has the problems such as large uncertainty and poor diagnosis accuracy. In
order to overcome the above shortcomings, a motor fault diagnosis method based on multi-sensor parameter fusion
was proposed. Based on vibration accelerometer and current sensor signal, combined with BP neural network
algorithm and D-S evidence theory, the motor fault was accurately identified and the accuracy of motor fault
diagnosis was improved. The structure framework of multi-sensor data fusion technology was briefly introduced.
Based on the analysis of the typical fault mechanism of asynchronous motor, the multi-sensor data fusion motor
fault diagnosis system based on BP neural network learning algorithm and D-S evidence theory was analyzed in
detail, and the effectiveness of the proposed fault diagnosis method was verified by an example. The results show
that the proposed multi data fusion motor fault diagnosis method can diagnose the motor fault type with high
confidence.
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Fig.l Structural diagram of data level fusion
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Fig.2 Structural diagram of characteristic level fusion
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Fig.3  Structural diagram of decision level fusion
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Fig.4  Structural sketch of BP neural network
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Fig.5 The schema of propositional uncertainty
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Fig.6  Multi evidence fusion motor fault diagnosis process
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Fig.7 Motor fault diagnosis system based on multi-sensor
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Fig.8 Schematic diagram of motor fault diagnosis and test
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Tab.1 Training samples of vibration eigenvector

R ETEE BT WiR TR
T i s Wi % Bk A
0.32 0.39 0.42 0.44 0.48
0.42 0.42 0.47 0.51 0.51
0.19 0.27 0.22 0.5 0.51
0.15 0.18 0.21 0.42 0.45
0.05 0.08 0.07 0.23 0.36
0.06 0.07 0.09 0.22 0.32
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Tab.2  Training samples of stator current eigenvector

EH ETEE HT HR TR
TH OB CEIN G
0.1 0.12 0.42 0.11 0.12
0.32 0.37 0.47 0.38 0.41
0.19 0.24 0.22 0.24 0.28
0.36 0.39 0.21 0.42 0.44
0.29 0.08 0.24 0.32 0.36
0.12 0.07 0.11 0.17 0.15
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Tab.3  Expected output of BP neural network
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Tab.4  Distribution of reliability function

for vibration signal subnetwork

m(A;)  m(4,) m(A;)  m(A,)  m(Ay) m(e)

0.081 0.088 0.058 0.538 0.071 0.164

x5 HRESTREUFEERBSE
Tab.5  Distribution of credibility function

for current signal subnetwork

m(A,) m(A,) m(A,) m(A,) m(As) m(e)

0.077 0.088 0.074 0.485 0.066 0.213
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Tab.6  Confidence intervals of motor operation states

TEE £ e R N A R 2 L Sy

[Bel(A,),PL(A,)] [0.081,0.248] [0.077,0.285] [0.088,0.225]
[Bel(A,),PI(A,)] [0.088,0.255] [0.088,0.296] [0.049,0.187]
[Bel(A,),PI( A))] [0.058,0.225] [0.074,0.282] [0.101,0.241]
[Bel(A,),PI(A,)] [0.538,0.705] [0.485,0.693] [0.557,0.691]

[Bel(4;),PI(A)] [0.071,0.237] [0.066,0.274] [0.055,0.194]

m(e) 0.164 0.213 0.140
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