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Forecasting Method of Aircraft LY12CZ Structure Corrosion Damage
in Airport Environment
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Abstract: Accelerated corrosion test of LY12CZ aluminum alloy was carried out in EXCO solution and the corrosion depth
of the alloy was measured. Further more corrosion damage of aircraft LY12CZ structure with different service periods in true airport
environment was counted. Based on the corrosion damage data of the two different environments and the corrosion damage
equivalent relation, the equivalent relation factor between the EXCO solution and true airport environment was found. Then the
neural network model based on EXCO solution test data with the BP algorithm was established. The corrosion damage of aircraft
LY12CZ structure in the true airport environment was forecasted with the built model and the equivalent relation factor was found to
be 0.023 6 under the two environments. The prediction results showed that the forecasting method is effective and applicable for
LY12CZ corrosion damage estimation.
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Table 1 The corrosion depth of LY12CZ in EXCO solution for

different time
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JE4 t/h & d/mm Wt/ B d/mm
24 0.30 120 0.76
48 0.39 168 0.82
72 0.47 240 1.02
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Fig. 1 The fitted line based on corrosion depths and corrosion

periods in EXCO solution
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Table 2 The average corrosion depths of aircraft LY12CZ

structure after different service year

IRAAFBE t/a 6 7 8.5 10 12.5
JEMIRE S dmm 084 131 162 190 2.04
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Table 3 The calculation result of equivalent relation factor

NRAEAF PR 1/a 6 8.5 10 12.5
JE M dimm 0.84 1.32 1.62 1.90 2.04
EXCO R 15 H 11/h 172.01 3137 403.7 484.3 526.5
MERTFIHE o 0.0349 0.0223 0.021 1 0.020 6 0.023 8
MEPTHREOIE « 0.023 6
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Fig. 2 The training process of BP Neural Netwok
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Table 4 Comparison of calculation results between the BP Neural Netwok and others mathematical methods

i b R
e /A IR S /mm BP 45 71k G Bl IR i — ek
LS R mm AIXR22/%  TONZE R /mm HDFER2E%  BINEE R /mm AR 22/%
24 0.30 0.300 0 0 0.2800 6.67 0.3316 10.53
48 0.39 0.390 2 0.05 0.395 8 1.49 04312 10.56
120 0.76 0.761 1 0.15 0.7215 5.07 0.658 0 13.42
240 1.02 1.018 0 0.19 1.026 5 0.64 1.066 0 4.51
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