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Crack Failure Analysis of Wing Rear Spar Fitting

SHI Fei, PENG Zhi-jun, YE Bin
(Aircraft Design and Research Institute, AVIC Hongdu, Nanchang 330024, China)

ABSTRACT: Objective In order to avoid the repeated occurrence of similar failures, the causes for the crack on the wing
rear spar fitting of a certain type aircraft were analyzed. Methods Force analysis was conducted for the wing rear spar fit-
ting, and based on the analysis of the structural assembly relationships of the wing rear spar fitting. FEM was used to calcu-
late the stress on the fitting. Besides, macroscopic and microscopic analyses were performed for the crack fracture to deter-
mine the cause for the crack. Results The crack of aircraft wing rear spar fitting was caused by stress corrosion. Conclu-
sion The material of the rear spar fitting LDS was sensitive to stress corrosion. The fitting was subjected to relatively large
assembly tension stress in the assembly process, and the corrosion preventive measure for the surface of the rear spar fitting
was defective, therefore stress corrosion cracking occurred in the harsh servicing environment.
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Fig. 1 Crack on the wing rear spar fitting
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Fig.2 Assembly diagram of the wing rear spar fitting
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Fig. 3 Direction of rear spar fitting loading and crack propagation
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Fig. 4 The FEM model of rear spar fitting up-flange

F1 ERELFLNEZERITERSH
Table 1 The FEM model parameters of rear spar fit-
ting up-flange

g M AR EaE A
TR w 2
il E /MPa v /mm
Tetl0 LD5 71 000 0.3 -
Rod LD5 71 000 0.3 100

TN HE BAR i i an S B Bl BT A4 5 4
THAE 4 DIZKEAL A Rod BAJTF S 15 4 F it
0.05,0.10,0.15,0.20,0.25 mm HE45 J7 [ (158 36 7
., &HRICAHIE M MSC. NASTRAN #EA17 R
SMT ARSI R I EE RN S i, ATRAEH, b
I 2k I8 M S T PR AR, I AR K, iX AN A
ey 5 I B0 A AR T LS RS
S SRR T P EA BRI A

[ #] / MPa

J 2.65+002
2.46+002
2.27+002
H 2.08+002
1.89+002
1.70+002
1.51+002
I 1.32+002
1.13+002
9.42+001
I 7.53+001
5.63+001
3.74+001
1.84+001
-5.26-001
-1.95+001
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Fig. 5 Stress nephogram of rear spar fitting up-flange ( Case 5)
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Table 2 Results of FEM stress analysis of rear spar fit-

ting up-flange

I L W Ry ) I ESACACR = IN
5838 37 5/ mm i1 J1/ MPa
1 0.05 35.1
2 0.10 70.2
3 0.15 105.3
4 0.20 140. 4
5 0.25 175.5
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Fig. 6 The fracture microstructure
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Fig.7 The fracture microstructure after clearance of the corro-

sion product
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Fig. 8 Cross section metallographic image of the crack
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