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Fault diagnosisfor aeroengine gas path components
based on neural network multisensor data fusion

ZHAO Shi-rong , HUANG Xiang-hua
(College of Energy and’Power Engineering,
Nanjing University of Aeronautics and A stronautics, Nanjing'210016 , China)

Abstract : A fault diagnosis method-for aeroengine gas)path’ components, which was
based on the technology of neural network multisensor datafusion and combined application
of fuzzy logical theory, was-studied in the paper.-And this method was employed in smula
tion analyss of a given turbo-shaft engine. The-whole diagnoss process of this method is
smple and high accuracy of madelingis.not required. Fault alarm, mistaken report and fal se

postive can be ‘reduced.

Key words:/aerogpace propulson system; aeroengine; fault diagnoss; neura network ;
data fusion
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Fig.1 Diagram of fault diagnoss based on neural network multisensor datafusion
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1 14.71
Table 1 Learning stylebook’ sfault characters of 14.71 collective pitch
Pa1 Ta pa3 Pas Tas W Ng
0.99 0.057 0 .080 7 0 0 0.2415 0.343'9 0 100
0.98 0.146 4 .294 3 0.069 1 0.069 1 0:678 4 0.894 6 0 100
0. 955 0.210 5 L4422 0.148 2 0.148 2 0.980 1 1.000 O 0 100
A 0.99 0.038 5 0 0 0 0.359 4 0.487 5 0 010
A 0.98 0.1145 0 0.1328 0.1328 0.919 2 1.000 0 0 010
A 0.955 0.167,0 0 0.2317 0.2317 1.000 0O 1.000 O 0.006 9 010
B 0.99 0.184 7 .000 7 0.088 7 0.088 7 0.118 2 0.3199 0 001
B 0.98 07393 7 L1157 0.3175 0.3175 0.3651 0.7510 0.087 0 001
B 0.955 0.5375 .192 9 0.4749 0.474 9 0.5319 1.000 0 0.156 1 001
1y A “ B
2) “100
2 1
Table 2 Out member ship value o talbe 1
A A A B B B
0.99 0.98 0. 955 0.99 0.98 0.955 0.99 0.98 0.955
1.0220 0.9846 0.9960 0.0070 -0.0102 -0.0027 0.0296 0.0019 - 0.0005
-0.0271 0.0226 0.0006 0.9922 1.0129 0.9953 -0.0006 -0.0078  0.0022
0.0065 0.0072 -0.0111 0.0021 0.0110 0.0023 0.9972 1.0000 0.998 3
100 100 100 010 010 010 001 001 001
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3

2’ 14.71

Table 3 Out membership value of“ stylebook group 2"’ s 14. 71 cdlective pitch

A A A B B B
0.985 0.97 0.96 0.985 0.97 0.96 0.985 0.97 0.96
0.997 0 1.015 3 0.8715 -0.0139 0.0231 0.0719 -0.0136 -0.2772 0.055 0
0.004 9 0.0844 -0.3474 1.0152 0.887 7 0.789 1 0.003 5 0.283 8 -0.0756
0.000 9 0.0863 -0.1198 -0.0015 -0.0613 -0.2001 1.0041 1.025 3 0.954 3
100 100 100 010 010 010 001 001 001
4 “ 3 14.21
Table 4 Out membership value of“ stylebook group 3"’ s 14. 21 cdllective pitch
A A A B B B
0.985 0.97 0.96 0.985 0.97 0.96 0.985 0.97 0.96
0.997 0 1.015 3 0.8715 -0.0139 0.0231 0.0719 -0.0136 -0.2772 0.055 0
0.0049 -0.0844 -0.3474 1.0152 0.8877 0.789-1 0.003 5 0.2838 -0.0756
0.0009 -0.0863 -0.1198 -0.0015 -0.061/3 -0.200.1..1.0041 1.025 3 0.954 3
100 100 100 010 010 010 001 001 001
1 4 )
100 %,
1 1 O 1
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