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Failure Analysis of Fracture on Aluminum Alloy Frame

BAI Ming—yuan', MA Hai—quan', QU Shi—yu', YANG Sheng'*
(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Cracks were found on aluminum alloy frame not long after application. The cracks were studied using macro and
micro observation, EDS, and microstructure analysis methods. The results showed that there are a lot of oxide and chloride resulting
from corrosion on the fracture surface; the fracture mode of the aluminum frame is stress—corrosion. The stress—corrosion cracks
were caused by thin coat of paint or lacking of protection of local area on inner surface, and stress corrosion cracking was created by
working stress and external environment. Improvement of inner surface prevention technology of aluminum alloy frame was
suggested.
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Fig. 1 Macro appearance of cracks on No.1 frame
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Fig. 2 Macro appearance of cracks on No.2 frame
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Fig. 3 Characters of No.1 frame cracks
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Fig. 4 Appearance of NO.1 frame fracture surface
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Fig. 5 Appearance of No.2 frame fracture surface
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Table 1 Composition of corrosion products at No.l and No.2

frame fracture %

R A= 0 Al Cl Mn Cu
JIH 68.06 2991 096 007 049

% filEsE 6828 2993 007 — 037
s 6052 3774 029 013 0.49
T2l 2642 5466 076 065 520

24 WrOddE 3277 4913 145 159 9.80
s 3204 6216 0.65 044 471
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Fig. 6 Microstructure of No.1 and No.2 frame
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