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The wearing part fault identification of aero—engine based on

fuzzy matrix and neural network
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Abstract: Element and content of mental grain in the oil show important information of wearing, therefore
it is helpful to use spectra analysis technology to monitor and diagnose wearing fault. On the base of initial
data in spectra analysis, the method of judging the wearing parts of aero—engine based on BP neutral net-
work was put forward. The identification process of wearing parts by this method was discussed by an exam-
ple. Identification mode was input to the trained neural network, and bearing support wearing was attained.
Identification mode contains Fe, Al, Cr, Cu, Mg, which is consistent with the element of bearing support
wearing. Compared with the original identification method, the fault features obtained by this method are
more obvious, and the identification accuracy reaches 96.67%.
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Fig.1 Three layer feedforward network
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Table 1 Training sample of spectral diagnostic network
Fe Cr Ni Al Mo Mg Cu Sn P1 P2 P3 P4 pP5 P6 P7 P8
1 1 1 1 1 0 1 0 1 0 0 0 0 0 0 0
1 1 0 0 0 1 1 0 0 1 0 0 0 0 0 0
1 1 0 1 1 0 1 0 0 0 1 0 0 0 0 0
1 1 1 0 1 0 0 0 0 0 0 1 0 0 0 0
1 1 1 0 1 0 0 0 0 0 0 0 1 0 0 0
1 1 1 0 0 1 0 0 0 0 0 0 0 1 0 0
1 1 0 1 0 0 1 1 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

X,={1,1,1,0,1,0,0,0} , X,={1,1,1,0,0,0,1,0}
X,={1,1,1,0,0,1,0,0} , X,={1,1,0,1,0,0,1,1}
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Fig.2 Network training part
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Table 2 Sample matrix consisting of former 8 spectral

concentration

1 2 3 4 5 6 7 8
ul 44 52 5.7 6.6 6.4 7.8 8.5 8.7
u2 2.8 2.7 3.2 33 35 3.4 32 3.7
u3 1.1 1.4 1.3 1.7 1.3 1.9 2.3 2.6
u4 0.6 0.7 0.7 1.0 1.2 1.2 1.4 1.6
ud 0.3 0.4 0.5 0.5 0.7 0.8 1.1 1.2
ub 0.3 0.4 0.6 0.9 1.3 1.3 1.6 1.9
u7 95 11.0 120 120 140 170 21.0 230
u8 0.8 0.9 1.1 1.3 1.5 1.6 1.8 2.0
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Table 3 Similar relationship matrix

Fe Cr Ni Al Mo Mg Cu Sn

Fe 1.00 084 097 091 095 097 095 093

Cr 084 100 081 079 080 0.8 0.81 0.89

Ni 097 081 1.00 092 097 098 097 091

Al 091 079 092 1.00 092 092 094 095

Mo 095 080 097 092 1.00 096 099 092

Mg 097 089 098 092 096 1.00 097 0.95

Cu 095 081 097 094 099 097 100 097

Sn 091 093 085 0.89 090 096 095 1.00
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[1.00 0.89 0.97 0.97 0.97 0.97 0.97 0.97]
0.89 1.00 0.89 0.89 0.89 0.89 0.89 0.89
0.97 0.89 1.00 0.94 0.95 0.98 0.98 0.97
0.97 0.89 0.97 1.00 0.94 0.94 0.94 0.94
0.97 0.89 0.98 0.94 1.00 0.98 0.97 0.97
0.97 0.89 0.94 0.97 0.98 1.00 0.94 0.97

0.97 0.89 0.97 0.94 0.97 0.97 1.00 0.97
10.97 0.89 0.89 0.94 0.97 0.97 0.98 0.97]
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Fig.3 Flowchart of fault diagnosis
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