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Finite Element Simulation of the Effect of Structure Parameters of
Aluminium Alloy Lug Attachment on Its Fracture Characteristic

WU Li-ming, HE Yu-ting, ZHANG Hai-wei, ZHANG Teng

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract: The 3-D finite element model for 7000 series aluminium alloy lug attachment with through cracks
was established to study the effects of the lug's structure parameters such as ratio of outer radius to inside radius.,
bevel angle and crack length under two types of damage model of single-edge crack and double-edge crack, on I-type
stress intensity factor K; by simulation. The results show that in the same equivalent crack dimensionless length the
effects of crack growth and bevel angle on Kj in the two types of damage model were basically accordant. Lugs with
R, /R, >>2 benefited the damage tolerance design and examination. For the lug with 15°—25° bevel angles, the value

K, was obviously less than the straight lug’s at the same crack length.
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Fig. 1 Boundary conditions of lug subjected to longitudinal pin load
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Fig. 2 Mesh results
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Fig. 3 Von Mises stress distribution contour map for stress

around crack tip (a) and stress around pin hole (b)
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Tab. 1 Calculation results of stress intensity factor of samples

A 15 25 35 45
YK JE /mm 15.59 16.121 17.195 17.05
FIAEREE / kN 34.59  29.76 25.87  26.62

R SIEREE T /(MPa - mY/2) 37.52  33.25 31.45  32.83
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Fig. 4 Damage patterns for two kinds of crack growth:

(a) single-edge crack and (b) double-edge crack
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Fig. 5 Variation of K; with single crack dimensionless length
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Fig. 6 Variation of K; with equivalent crack dimensionless length
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Fig. 7 Variation of K; with a/(R;—R;) for lugs with
single-edge crack at different ratios of R, to R,
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Fig. 8 Variation of K; with a/(R; —R;) for lugs with

double-edge crack at different ratios of R, to R,
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Fig. 9 Variation of K; with f§ in same single

crack dimensionless length
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Fig. 11 Variation of K; with a/(R;—R,) for lugs with

single-edge crack at different bevel angles
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Fig. 12 Variation of K; with a/(R; —R; ) for lugs with

double-edge crack at different bevel angles
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