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Investigation of tension behavior of butt weld on plate of aluminum alloy 6061
CHE Hong-yan"?, ZHU Liang"*, CHEN Jian-hong"*, XU Wen-fu"?, LU Xian-feng"?
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Abstract TIG butt weld on the plate of aluminum alloy 6061 was tested for its tension behavior on an u-
niversal tension apparatus. By using the double-hole micro-shearing experiment and finite element com pu-
tation, the mechanical parameters and damage parameter of the weld in its thermo-affected area were ob-
tained with retro-deduction method. The deformation and damage behavior of butt weld of the plate under
the action of tension load was simulated with ABAQ US/Explicit and compared with its experimental re-
sult, showing that they were consistent well with each other. It was found that, when the damage parame-
ter of different areas were altered, the influence of damage parameter in weakened area on the simulation
result was most remarkable, so that it would be essential to control the material property of the weakened
area in order to obtain a weld with better yield strength and fracture strength.
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1 6061
Tab.1 Chemical compositions of aluminum alloy 6061 %

Si Mg Fe Zn Cu Mn Cr Ni

0.69 1.02 0.43 <<0.20 0.26 <<0.15 0.20 <C0.05
160 mm, 60 mm
s 5 mm,
ER4043, 2

2 TIG
Tab.2 Main parameters of TIG

/(J°mm™ Y UV /A v/(em min ') /(L°min ')
855 17.5 205 23 14

1 )

1 mm/min.
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Fig.1 Tension sample of welded joint
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Fig.2 Metallographic structure of weld at room

temperature

Fig. 3 Principle chart of micro-shearing experiment
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Fig. 4 Hardness curre in 29.4 N
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Fig. 5 Result of tension test
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Fig. 6, Result of micro-shearing test
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Fig. 8 Comparison of results from BM, WM and HAZ
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Fig. 7 Result of simulation
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Fig. 9 Results of simulation and tension test
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Fig. 10 Fracture surface observation

Johnson-cook

B

.Johnson-cook

_p

&

Gurson

Gurson

Johnson-cook
[6]

, w
Le”
w= > = (1)
>
1 , AT
_pl
9 sf 9
_pl
. &
=4+ dzexp[d3 -qﬂ] (2)
. 6061

:di =0.299 14, d>=



e 30 °

34
1.496 54, ds= 3. 32; :d1=0.243, o= 1.354 ,
67, ds = 5. 122 34; :di =0.25 d= ;
1.33241,ds=5.161 28. , ;
11 ,
:{: A
6 4t
1)
H
2) ,
2 2 ’
3) :
2
250 >
§ 200 ) , . John-
E 150 Sty son-cook ;
% 1008 —— ssipsmon 4)
o508 - AEEB
0 0.02 004 006 0.08 0.10 0.12 0.14
TREMAE
(b)
11 [1] HAUG E, CLINCKEMAILLIE J, NI Xiaomin.
Fig. 11 Comparison of results from experiment and simu- . ,1998,34(1):
lation 93-99.
o e W S 2 [ [2] KIM Y J,SCHWALBE K H.Mismatch effect on plastic yield
5 % Bij:ﬂ/fjjz%éﬁxﬁit%*u él:l % E,(J/ \jnﬁ loads in idealised weldmentsIl: heat affect zone cracks|[ J] . En-
12 gineering Fracture Mechanics, 2001, 68(2): 183-199.
[3] HUSAIN A,SEHGAL D K,PANDEY R K. An inverse finite
225 1 element procedure for the determination of constitutive tensile
200 behavior of materials usng miniature specimen [ J] . Computa-
175 tional Materials Science, 2004, 31( 1-2) ; 84-92.
«
E 150 [ 4 , ,
; 125 (7. , 1994, 15(4) ; 235-240.
2 N \ > »
= 100 Ftnp =
D75 b BUBRAHRGS (. .2007, 33(4): 31-34.
s b BRI B 8 4 . 2002
et [ AN Fh S =
s | L g - N
, . . . . ,2007, 31(7): 57-59.
0 0.05 0.10 0.15 0.20
TRERAE
12

Fig. 12 Simulation result for different damage parameters



