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Abstract The life prediction method of aging aircraft served in corrosive environments was investigated. The environment model of
aircraft in different aerodrome and flying condition was established. The data values of corrosion damage were measured and statistically
analyzed, and then the probabilistic model of corrosion damage evolution was proposed. The FEM (finite element method) was used to
calculate the load distribution of aircraft structure subjected corrosion damage, and the results of FEM calculation combined with the soft-
ware of crack growth analyses, the life cycles were estimated. Using the model proposed by the paper, the effect of pitting corrosion and
exfoliation corrosion to life of aircraft structure was analyzed and the predicted results were in good agreement with experimental cycles.
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Tab.1 Depth of corrosion damage obtained from
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practical measurements

FF5 Rank d/mm %8 Rank d/mm 8 Rank  d/mm
1 0.5 8 .1 15 1.7
2 0.6 9 1.1 16 1.7
3 0.6 10 1.2 17 1.8
4 0.7 11 1.3 18 1.9
5 0.8 12 1.4 19 1.9
6 0.9 13 1.5 20 2.0
7 1.0 14 1.6 21 2.2
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Fig.1  Sketch map of the generalized holistic life assessment

model in corrosive environments
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Fig.2 FEM model and the display path (the path is from 1 to 3)
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Fig.3  Stress correction factor affected by pitting
corrosion (the depth is 0.288 6 mm)
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Fig.4  Stress plot of maximum principal stress at rivet hole

(The gray lines show the display path)
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Tab.2 Predicted versus experimental cycles (due to the
effect of pitting corrosion)

PHRE /mm BWERE  AREER

HEKE /mm ®"E(%)
Corrosion Predicted  Experimental
Crack length FError( % )
pit depth cycles cycles
0 — — 170 790 —
0.288 6 0.288 6 100 566 121 018 - 16.9
0.67 0.67 64 645 69 304 -6.7
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Fig.5  Stress correction factor affected

by exfoliation corrosion (5% )
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Tab.3 Predicted versus experimental cycles (due to the effect
of exfoliation corrosion)

BERgE  ARER

Hil(%) BEKE /mm ] . WRE(%)
Predicted Experimental
Corrosion  Crack length Error( %)
cycles cycles
& Pristine  0.053 03 359 600 332 800 +8.1
2 0.055 12 172 300 160 770 +7.2
5 0.067 36 104 400 104 107 +0.3
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