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Table 1 Chemical compositions of 6082-T6 aluminum alloy and welding wires

Mass fraction/%

Alloy
Si Fe Cu Mn Mg Zn Cr Ti Zr Al
6082-T6 1.03 0.27 0.04 0.71 0.96 0.01 0.21 - - Bal.
ER5356 0.25 0.40 0.10 0.35 5.1 0.10 0.07 0.06 - Bal.
ER5087 0.25 0.40 0.05 0.8 5.0 0.25 0.08 0.12 0.15 Bal.
|2 6082-T6 B MIG IR T 255
Table 2 MIG welding parameters of 6082-T6 aluminum alloy
Welding layer No. Welding current/A Welding voltage/V Argon gas flow/(L-min ") Welding speed/(mm-s ™' )
1 246 235 20-25 7.5
2 262 23.1 20-25 8.0
3 275 242 20-25 8.5
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Fig. 1 Microhardness distribution of welded joints
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Table 3 Mechanical properties of 6082 aluminum alloy and

its welded joint

Sample oy/MPa o0y,/MPa  6/% czi;?ciineit
Base metal 324 304 17.9 -
Welded joint 1 201 143 5.8 0.62
Welded joint 2 206 155 5.9 0.64

P 2 o AR R A W 2 1) 2 LT S R
FUROWIESE. I 2@)M(d) T &, R TR AT
KA RIIAIER , PR EE L W R B 3 T
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H EDS 7345 RUnsk 4 pisl, mlIXEER1) Mg.
Si BER L2 2:1, AT LA NIZER —AHTRL 19 Mg,Si Al

Ra PSS TR T O AR

Table 4 Second phase particle composition of welded joints

x/%
Position n(Mg):n(Si)
Al Mg
A 44.59 36.16 19.26 1.88
B 48.68 33.77 17.54 1.92

1 2 3 4
Energy/keV
’

Fig. 2 Macro and micro features of tensile fracture of welded joints: (a), (b), (c) Joint 1; (d), (e), (f) Joint 2
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Fig. 3 Microstructures of welded joints of 6082-T6 aluminum alloy: (a), (b) Joint 1; (c), (d) Joint 2
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Fig. 4 EBSD maps performed on WZ and BM of welded joints of 6082 aluminum alloy: (a) IPF of joint 1, WZ; (b) IPF of joint 2,
WZ; (c) Basic metal; (d) Grain size distribution of Fig. 4(a); (¢) Grain size distribution of Fig. 4(b)
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Fig. 5 TEM images of welded joints of 6082-T6 aluminum alloy: (a), (b) Basic metal; (c) Joint 1, WZ; (d) Joint 2, WZ; (e) Joint 1,
HAZ; () Joint 2, HAZ
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Effect of welding wire composition on microstructure and
properties of 6082-T6 aluminum alloy welded joints

JIN Jia-lin!, XU Guo-fu*2, LI Yao', PENG Xiao-yan', LIANG Xiao-peng" % DENG Ying"? YIN Zhi-min"?

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials Science and Engineering,

Ministry of Education, Central South University, Changsha 410083, China)

Abstract: 6082-T6 aluminum alloy plates were welded by metal inert welding method (MIG) with ER5356 welding wire
and ER5087 welding wire. The effects of welding wire composition on the microstructure and properties of 6082-T6
aluminum alloy welded joints were analyzed by micro hardness and tensile mechanical properties test, optical microscopy
(OM), scanning electron microscopy (SEM), electron backscatter diffractometry (EBSD) and transmission electron
microscopy (TEM). The results show that the grain size of 6082-T6 aluminum alloy welded joints of ER5087 welding
wire is finer than that of welded joints of ER5356 welding wire, and the tensile strength, yield strength, elongation and
welding coefficient are better than those of welded joints of ER5356 welding wire. The lowest hardness area and tensile
fracture position of the 6082-T6 aluminum alloy welded joints are in the heat affected zone at 10—15 mm away from
welding center. The strengthening phase " aggregates and coarsens, and the strengthening effect is weakened, which
becomes the weakest area of the welded joints.

Key words: 6082-T6 aluminum alloy; MIG welding; welding wire composition; mechanical properties; microstructure
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