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Establishment of the threshold of oil spectrum analysis in
the aircraft engine based on SVM
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Abstract: The probability density of the aircraft engine oil sample spectral data was esti-
mated by using support vector machines (SVM). According to the probability distribution
of spectral data, the normal, warning and abnormal threshold of the mass fraction, mass
fraction gradient and the mass fraction ratio of aircraft engine were calculated based on spec-
troscopic diagnosis. This method was also verified by using the actual spectral data in air-
craft engine. Through comparison and analysis of the threshold based on the normal distri-
bution assumption, it shows that the actual spectral elements of aircraft engine are not en-
tirely subject to normal distribution assumption, so the results established by SVM-based

oil-like spectral threshold method are more genuine and reliable.
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Table 1 Mass fraction thresholds of the main elements

of the engine

Fe 5.60(5.52) 6.14(6.04) 6.86(6.57)
Cu 2.69(2.62) 3.16(3.08) 3.76(0.55)
Cr 0.88(0.78) 1.26(1.00) 1. 75(1. 256)
Ag 0.63¢0.55) 0.79¢0.67) 1.01¢0.79)
Ti 1.89(1.78) 2.22(2.08) 2.68(2.37)

Mg 14.02(13.37) 17.25(16.03) 21.51(18.70)
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Table 2 Mass fraction gradient thresholds of
’ the main elements of the engine
7 6 7
Fe 1.93(2.2D) 6.40(4.01) 9.08(5.82)
Cu 0.82(1.14) 2.09(2.08) 5.94(3.01)
Cr 1.00(1. 33) 4.24(2.57) 5.52(3.81)
3.0 Ag 0.3500.41) 0.60(0. 84) 0.94(1.27)
i .
25 — — Easti Ti 0.67(0.68) 1.97(1.28) 2.86(1.88)
20k i Mg 2.22(4.35) 4.84(8.50) 8.45(12.66)
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Table 3 Mass fraction ratio thresholds of the main elements of the engine
Fe/Cu 2.95(2.90) 1.91(1.97) 3.76(3.38) 1.65C1.7D) 4.62(3.87) 1.41(C1. 5D
Fe/Cr 17.4(17.0) 6.16(6.43) 27.5(22.6) 4.39(4.93) 37.3(28. 1) 3.25(3.99)
Fe/Ag 16.7(16.6) 8.52(8.93) 25.4(20.7) 6.52(7.33) 29.8(24.8) 4.92(6.21)
Fe/Ti 4.59(4. 38) 2.64(2.67) 5.69(5. 24) 2.08(2.24) 6.90¢6.11) 1.72(1.93)
Fe/Mg 0.64(0.62) 0.63(0. 38) 0.85(0.74) 0.34(0.32) 1.04(0. 86) 0.26(0. 28)
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