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Fig.2 Preparation of specimen and results of test
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Fig.3 Comparison on test and simulation
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Fig.4 Curve of true strain and true stress
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Fig.6 The accumulation of property in an under -
matched joint with the relative width of 3mm,

just before the formation of a macroscopic void
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Fig.7 The accumulation of property in an under — matched joint with

the relative width of 3mm , after the formation of a macroscopic void
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Fig.8 Relations between longitudinal strain and
width of relative width of under — matched joints
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formation of a macroscopic void
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Study on Deformation and Damage Behavior of Aluminium Alloy
Butt Welded Joint under Tension Loading

CHE Hong - yan'*, XU Wen - fu'*, CHEN Jian — hong'

(1. College of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China; 2. State Key Labo-
ratory of Gansu Advanced Non - ferrous Metal Materials, Lanzhou 730050, China)

Abstract; TIG butt weld on the plate of aluminium alloy 6061 was tested for its tension behavior on a universal
tension apparatus. The failure of specimen occurred in HAZ ( heat - affected — zone) which apart 7 ~ 9mm
from fusion line. By using the double — hole micor ~ shearing experiment and finite element computation,the
mechanical parameters and damage parameter of the weld in its thermo - affected area were obtained with retro
~ deduction mehod. The deformation and damage behavior of butt weld of the plate under the action of tension
load was simulated with ABAQUS/Explicit and compared with its experimental result, showing that they were
well consistent with each other. It also studies the influence of mechanial mismatching on the failure of welded
joints based on the correct model. The results show the damage of under — matched joints mainly occurred in
the HAZ , the narrower the joint,the lower the damage resistance of the specimen ,based on which,a reasonably
wide weld should be chosen for under — matched welded joints. While,to the over — matched joints, the damage
mainly occurred in the base metal area adjacent 1o the joint,the narrower the joint,the higher the damage re-
sistance of the joint. A reasonably narrow weld is suggested to be chosen for over — matched welded joints.

Key words: aluminium alloy ;butt welded joint ;failure ; FEM



