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Analysis and Test Verification of Damage Tolerance of
2E12 Aluminum Alloy Fuselage Panel

QIN Jianbo, NING Yu, ZHOU Yan, WANG Xinbo, ZHANG Zhinan
((Department of Strength Design, AVIC the Frist Aircraft Institute, Xi’an 710089, China)

Abstract: 2E12 is a new aluminum alloy material made in China. It is to be used in aircraft fuselage skin
structure. Damage tolerance performance is one of its key indicators for the material. According to the
requirement of damage tolerance design, this paper designs three typical test pieces of fuselage panel
structure, including single-span crack, double-span crack and crack repair. Firstly, the numerical analysis of
crack propagation and residual strength is completed, and then the verification test is carried out. The results
are compared with those of 2024 aluminum alloy. The results show that the damage tolerance of 2E12
aluminum alloy material can meet the design requirements. Compared with single crack propagation, the
existence of multi-crack increases the crack growth rate significantly, and the total life of multi-cracks is
shortened by about 30%. The error of crack propagation analysis and test results is less than 10%. The
residual strengths of all test pieces are in good agreement, and the difference between the analytical results
and the experimental results is about 2.3%.

Key words: fuselage panel; damage tolerance; crack propagation; stress intensity factor; residual strength
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Fig.1 Diagram of test piece and prefabricated crack
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Table 1 Basic mechanical properties of the material

e PR bppmap K/
MR BRE/ I 5,/ 1
GPa " wmpa (MPa-(mm)?)

2E12 67 0.33 458 4 806.6
7050-T74511 704 0.33 600 2308.4
7475-T61 70 0.33 538 3952.8
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(a) Crack tip

(b) FEM of Crack 1

(c) FEM of Crack 3
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Fig.3 Crack FEM
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Table 2 Calculation results of propagation life of cracks
1" and 3
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Fig.5 Curve of residual strength with crack length
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Table 4 Comparison between Crack 1" test and calcula-

tion results
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