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Maintenance decision method of a turbofan engine based on fault detection
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Abstract; In the maintenance process traditional excessive maintenance of turbofan en-
gines may result in performance deterioration, long maintenance cycle and high maintenance
cost. In order to solve this problem effectively, based on turbofan engine overhaul manual
and maintenance technology., the fault detection process and repair mode were studied in
depth, and the fault diagnosis expert system and fault diagnosis model were established
based on BP (back propagation) neural network. verifying the reliability of fault diagnosis
model with several sets of real performance data, with the diagnostic accuracy rate up to
95%. Secondly, the two kinds of diagnostic information were combined to develop reliable
maintenance program and optimize the maintenance process. Then a maintenance decision
method was put forward. By a certain type of turbofan real validation, it shows that this
method can effectively eliminate the fault of high exhaust temperature, helping to improve

maintenance quality and reduce maintenance cost of the engine.
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Table 1 Test results of BP neural network
MERREA B8/ Y% o0/ % swi/ (kg/h) 415 /°C L F/kN} ) &% H WA/ bR s R
FEA 1 (107.1,92.3,969,623.16. 254) (0.9004,0.1000,0.0985,0.0999) A, /A,
FEAS 2 (105.7,92.3,909,650,14. 725) (0.8981,0.1001,0.0976,0.1000) A /A,
FEAS 3 (107,96,1038,622,16. 89) (0.8995,0.1035,0.0986,0.1042) A /A,
FEAS 4 (106.7,94,968,610,16. 583) (0.9022,0.1006,0.1008,0. 0985) Al /A,
FEAS 37 (105.8,93.7,1024,635,16.359) (0.0998,0.0998,0.1000,0.8993) A /A,
FEAR 38 (106.8,94.5,979,623,16. 874) (0.1001,0.0998,0.1000,0.8997) A /A,
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Fig. 1 High exhaust temperature fault tree of a turbofan engine
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Fig. 2 Diagnosis principle of expert system
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Fig. 3 Improved fault detection maintenance process
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Table 2 Basic information of engine fault detection
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Table 4 Data after engine maintenance
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