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Abstract:

Residual life evaluation for aircraft metal components is critical in the consideration of the relationship of fatigue life and
calendar life under in-service environments. Therefore, the process of "corrosion on the ground+fatigue in the air" is
simulated to establish a fatigue life prediction model under an alternative corrosion-fatigue process. Firstly, 2A12-T4
aluminum alloy specimens are implemented with a pre-corrosion fatigue test. Compared with the actual data, the
theoretical life obtained by simulating the alternative corrosion-fatigue process based on the pre-corrosion test results
is rather conservative. Afterwards, an alternative corrosion-fatigue prediction model based on actual alternative test
results is established by regression arithmetic with coupling damage uniform distribution. Furthermore, the BP and
Elman artificial neural networks are used to verify the model. The result shows that the predicted life by the coupling
damage uniform distribution model is in good agreement with the actual life. Further calculation and test results show
that the model can be used to predict the fatigue life with different combinations of loading cycles and corrosion times,
and it exhibits good perspective for application.
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