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Fracture Failure Numerical Simulation of Lug Joint Structure

Lin Changliang, Hu Wengang, Liu Na
(Aircraft Design Institute, AVIC Harbin Aircraft Industry Group Co. , Ltd. , Harbin 150066, China)

Abstract: Fracture of metallic materials is a difficult problem in engineering calculation. At present, researches
on the ductile fracture of metal components are mostly based on the fracture samples of 10 kinds of classical
plastic materials to analyze the characterization parameters and fracture mechanism of the ductile fracture of
components, and there are few studies on the application of ductile metal fracture criteria in lugs and joints.
Tensile fracture tests are carried out on lug joints of four types of structures. The fracture failure of lug joints in
tensile tests is simulated by using the stress triaxial criterion, and the influence of joint structure on fracture per-
formance and the accuracy of the algorithm are compared. Study shows that: at the linear elastic stage of the
material, the displacement and deformation of the 4 joints are basically the same; the cross section of the joint is
mainly concentrated in the center of the opening of the lug; the fracture strength of the joint can be improved by
adding a boss at the opening of the lug; the effect of stud and R-angle and different loading rate on the fracture
property of the joint is little.
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Table 1 The ductile fracture criterions and expressions
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Fig.1 Lug joint dimensions
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Fig. 4 Joint tensile test
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Fig. 5 Joint finite element model
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Fig. 7 2024 Aluminum strain-stress three triaxial curve
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Fig. 8 Joint 1 and 2 calculation and test results

Mises/MPa (Avg. 75%)

3.165¢+01
2.113e+00

(a) 3 B 42 S P Wy 22407 7 L5 BB 45 2R X L

Mises/MPa (Avg. 75%)
9.054e+02
8.300e+02
7.547e+02
6.793¢+02
6.039¢+02
5.286e+02
4.532e+02
3.778e+02
3.025¢+02
2271e+02
1.517¢+02

7.636¢+01
9.941e-01

(b) 4 533K Gl W7 L 07 B 5 ik e 45 2R %

B9 423k 3 M4 5 5065 R

Fig. 9 Joint 3 and 4 calculation and test results
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Table 3 Comparison of calculation values and

test values of fracture load
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