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Table 1 M aterialsand elanental canpositionsof the frictional pairsof am ilitary engine

Elemental composition/%

M aterials

Fe Mn Cr Ni Mo \Y Cu Zn Al Ti

Cravi 04V (Bearing roll track and roll ball) 88 80 Q40 4 00 Q20 4 25 100 Q 20 Q 00 Q 00 Q 00

2CravM oV -1 (Gear) 9420 038 3 00 Q 30 Q 45 Q75 Q 00 Q 00 Q 00 Q 00

1Cr18N i9Ti (Holding frame of accesory 68 90 2 00 1800 950 Q 00 a 00 Q 00 Q 00 Q 00 Q 65
and central driving bearing)

H62 (Holding frame of Q 15 Q 00 Q 00 Q 00 Q 00 Q00 6200 3720 Q00 Q 00
accesry driving bearing)

QAL 10 (Holding frame of support points 3 00 150 Q 00 a 00 Q 00 Q00 8450 Q50 9 50 Q 00

for high & low pressure axle, electric devices,
and central driving bearing)

Fe CrNiMo V CuZnAl Ti 9
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Fig 1 Diagram for oil route of amilitary engine
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Table 2 Input for train smples
Fe/% Ccr/% N i/% M o0/% vV /% Cu/% n/% Al/% Ti/%
Sanple 1 88 80 4 00 Q20 4 25 100 Q 20 Q 00 Q 00 Q 00
Sanple 2 94 20 3 00 Q 30 Q 45 Q75 Q 00 Q 00 Q 00 Q 00
Sanple 3 68 90 18 00 9 50 Q 00 Q 00 Q 00 Q 00 Q 00 Q 65
Sanple 4 Q 15 Q 00 Q 00 Q 00 Q 00 62 00 37 20 Q 00 Q 00
Sanple 5 3 00 Q 00 Q 00 Q 00 Q 00 84 50 Q 50 9 50 Q 00
3
Table 3 Output for train ssmpleswhen collecting oil fram oil box
P1 P2 P3 P4 Ps Pe P7 Ps Po P10 P11 P12 P13
Output for sample 1 0 0 0 1 0 1 0 1 0 1 0 1 0
Output for sample 2 1 1 1 0 0 0 0 0 0 0 0 0 0
Output for sanple 3 0 0 0 0 0 0 0 0 1 0 1 0 0
Output for sanple4 0 0 0 0 0 0 0 0 1 0 0 0 0
Qutput for sample 5 0 0 0 0 1 0 1 0 0 0 1 0 1
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Table4 Test smples
sanple : Elemental composition/% :
Fe Cr Ni Mo \ Cu Zn Al Ti
Test sample 1 88 80 4 00 Q 20 4 25 1 00 Q 20 Q 00 Q 00 Q 00
Test sample2 94 20/2 3 00/2 Q 30/2 Q 45/2 Q 75/2 Q 00 Q 00 Q 00 Q 00
Test sample3 68 90/3 18 00/3 9 50/3 Q 00 Q 00 Q 00 Q 00 Q 00 Q 65/3
Test sanple 4 Q 15/4 Q 00 Q 00 Q 00 Q 00 62 00/4 37 20/4 Q 00 Q 00
Test sample 5 3 00/5 Q 00 Q 00 Q 00 Q 00 84 50/5 Q 50/5 9 50/5 Q 00
Test sample 6 88 80+ 4 00+ Q 20+ 4 25+ 1 00+ Q 20 Q 00 Q 00 Q 00
94 20/2 3 00/2 Q 30/2 Q 45/2 Q 75/2
Test sample 7 88 80+ 4 00+ Q 20+ 4 25+ 1 00+ Q20 Q 00 Q 00 Q 00
94 20 3 00 Q 30 Q 45 Q75
5
Table 5 D iagnosisresultsfor frictional partsof test smples
Frictional parts
Test sanple 1 P4 (believability: Q 98), Ps (believability: Q 98), Ps(believability: Q 98), P10 (believability: Q 98),
P12 (believability: Q 98)
Test sample 2 P1(believability: Q 97), P2 (believability: Q 97), P3(believability: Q 97)
Test sanple 3 P9 (believability: Q 98), P11 (believability: Q 97)
Test sample 4 P9 (believability: 1 00)
Test sanple 5 Ps (believability: 1 00), P7(believability: 1 00), P11 (believability: 1 00), P13 (believability: 1 00)
Test sanple 6 P1(believability: Q 23), P2 (believability: Q 23), P3(believability: Q 23), P4 (believability: Q 78)
Ps (believability: Q 78), Ps (believability: Q 78), P1o(believability: Q 78), P12 (believability: Q 78)
Test sample 7 P1(believability: Q 50), P2 (believability: Q 50), P3(believability: Q 50), Pa(believability: Q 48)
Ps (believability: Q 48), Ps (believability: Q 48), P10 (believability: Q 48), P12 (believability: Q 48)
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D iagnosis of W ear - Induced Breakdown of M achine by Spectrametr ic
Analysis Based on Artificial Neural Network

CHEN Guo, 2UO Hong-fu
(Civil A viation College, N anjing U niversity o A eronautics and A stronautics, N anjing 210016, China)

Abstract: The gectrometric method to diagnose w ear of frictional parts based on artificial neural network
(ANN) was established on the basis of analyzing commonly used spectrometric localization diagnosis
methods Thus the training samplesw ere established using the elenental composition of the frictional pair
materials as the inputsof ANN and the correponding frictional parts as the outputsof ANN. The diagnosis
to the wear failure locationsw as realized by coordinating the training sanples and training the ANN and
making use of the pow erful non-linear mapping ability and error-tolerating ability of theANN. The precision
and feasibility of the established diagnosism ethodw ere validated by analysisof some exanples Itw asfound
that the established diagnosis method was applicable to diagnose the wear status of frictional partsw ith
convenience and good precision
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