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Table 1 Fatigue test results

A P57 75 i/ 30 X AT/ £ /eth
0-1 138 324 17290.5
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Fig. 5 Corrosion test site
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Table 2 Results of alternating corrosion and fatigue tests

SR YRS RS R X AT/ N Reth

1-1 90 485 11 310.6
1-2 113 470 14 183.8
325
1-3 128 705 16 088.1
1-4 151 690 18 961.3
2-1 110077 13 759.6
2-2 103 176 12 897.0
975
2-3 77767 97209
2-4 73 607 9200.9
3-1 65 469 8183.6
3-2 93 485 11 685.6
1300
3-3 94 003 11 750.4
3-4 60 460 7557.5
4-1 87463 10 932.9
4-2 75 508 9438.5
1625
4-3 52756 6594.5
4-4 60 634 7579.3
5-1 68 997 8622.1
5-2 87102 10 887.8
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5-3 53 866 67333
5-4 48 095 6011.9
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Table 3 Fatigue life and corrosion impact factor for different

corrosion years

IE /L SR AT R AN Vet ()

0 0 20 147.2 1.000 0
325 10.00 151359 0.7513
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1950 60.00 8 064.4 0.400 3
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Fig. 6  Structural life envelope of a fuselage wall panel lap

structure for an aircraft type
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Table 4 Structural life envelops for different regions
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Fig. 7 Structural life envelope of certain aircraft fuselage panel

overlap structure in areas A, B, C and D
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Table S Correspondence between validation test loading

conditions and assumed service history
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Table 6 Results of alternate corrosion and fatigue tests

simulating transfer of structure into service/use
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Corrosion and fatigue life prediction of aircraft typical lap
structures based on life envelope
BI Yaping, ZHANG Teng , HE Yuting, ZHANG Tianyu, WANG Changkai
(Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China)

Abstract: The corrosion and fatigue tests of a certain type of aircraft fuselage panel lap structure were
conducted alternatively. Based on the test results and the concept of aircraft structure life envelope, the life envelope
of the lap joint structure of the fuselage panel in different service areas and under different flight intensities was
established. Then, based on this life envelope, the remaining lifetime of the structure was predicted. The prediction
error was found to be 17.4% by comparing the experimental results with the calculated results. It is shown that the
structural life envelope is a powerful tool for life prediction of aircraft typical lap structures, and its prediction result is
an important reference for the maintenance cycle and life management of aircraft in service.
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