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Fig. 1 Macroscopic morphology and assembly relationship of cracked
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Fig. 3 Macroscopic morphology characteristics of the cracked area 1 of
the stringer
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Fig. 4 Macroscopic fracture morphology characteristics of the crack
location of the stringer
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Fig. 5 Microscopic fracture morphology characteristics of the crack location in the stringer
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Fig. 6 Macroscopic morphology characteristics of bracket cracking location
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Fig. 8 Microscopic fracture morphology characteristics of bracket cracking location
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Fig. 9 Schematic diagram of fatigue crack distribution and propagation
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Failure Analysis of Cracking in 7B04 Aluminum Alloy Stringer and 2B06
Bracket

SONG Ti-jie*, WANG Jue', SUN Meng-meng’, KANG Kai', WANG Lin? YU Yan-yan'
(1. Shenyang Aircraft Industrial Group Co., Ltd., Shenyang110850, Liaoning, Chian; 2. College of Mechanical Engineering, Inner Mongolia
University of Technology, Hohhot 010051, Inner Mongolia, China)

Abstract:

To address the cracking failure of a certain type of aluminum alloy stringer and bracket under vibrational
conditions, a comprehensive analysis was conducted, incorporating on-site investigation, macrostructural
examination, microstructural analysis, crack propagation inference, and finite element simulation of the
stress conditions. The results indicate that based on the fatigue fracture features observed in both the macro
and microfracture surfaces, the crack initiation point of the stringer was located near the upper area of the
mounting hole on the rear side of the bracket installation. The crack propagated unidirectionally from the
rear side toward the bracket installation side. Two cracks were observed on the bracket, both exhibiting
bidirectional propagation characteristics. Finite element simulation results showed that the stress concentration
area coincided with the crack initiation point, and the cyclic load along the normal direction of the free end of
the bracket was the primary external load causing simultaneous cracking of the two components. The cracking
mode of the stringer and bracket was identified as high-cycle fatigue failure.

Key words:
aluminum alloy; stringer; bracket; cracking; failure analysis
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