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A novel welded and corrosion-resistant 6xxx aluminum alloy

JI Kai, ZU Guo-yin, YAO Guang-chun

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: A new kind of aluminum alloy welded was prepared based on 6005A-T6 commercial aluminum alloys.
Through the orthogonal test, the influences of alloy element Mg, Mn, Cu and Cr on the strength of welded joint were
investigated and the corrosion resistance of alloying element was analyzed. The results show that the wire of ER5356 can
achieve good connection with self-made 6005A-T6 aluminum alloys. The grain growth in heat affected zone (HAZ) is
not obvious, the tensile strength of the welded joints reaches 237 MPa, which is 1.25 times of that of commercial 6005A
alloy, and the fracture shows typical characteristics of fracture toughness. The addition elements improve the corrosion
potential, it can significantly improve the resistance of atmospheric corrosion. The optimum compositions(mass fraction)
for 6005A alloy are identified as Mg 1.0%, Si 0.8%, Mn 0.70%, Cu 0.40%, Cr 0.20% and balance Al.
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Table 1 Orthogonal experiment factors and levels

w(Mg)/% w(Mn)/% w(Cu)/% w(Cr)/%
0.7 0.5 0.2 0
0.8 0.6 0.3 0.1
0.9 0.7 0.4 0.2
1.0 0.8 0.5 0.3
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Table 2 Process parameters in welding

Welding Welding Welding Heat
voltage/V current/A speed/(mm's ") output/%
40+5 180+10 5 80%
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—_— = ———————.—ﬁ—
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Fig.l Schematic diagram of tensile specimens(mm)
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Fig.2 Effect of elements contents on tensile strength of welded joint of aluminum alloy
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Table 3 Orthogonal experiment for tensile strength of welded
joint of aluminum alloy

No. wMg)/% w Mn)/% w (Cu)/% w(Cr)/% o,/MPa
1 0.7 0.5 0.2 0 143
2 0.7 0.6 0.3 0.1 133
3 0.7 0.7 0.4 0.2 236
4 0.7 0.8 0.5 0.3 132
5 0.8 0.5 0.3 0.2 170
6 0.8 0.6 0.2 0.3 146
7 0.8 0.7 0.5 0 131
8 0.8 0.8 0.4 0.1 210
9 0.9 0.5 0.4 0.3 138
10 0.9 0.6 0.5 0.2 160
11 0.9 0.7 0.2 0.1 183
12 0.9 0.8 0.3 0 229
13 1.0 0.5 0.5 0.1 205
14 1.0 0.6 0.4 0 171
15 1.0 0.7 0.3 0.3 199
16 1.0 0.8 0.2 0.2 179
K, 161 164 163 169
K, 164 153 183 183
K; 178 187 188 186
Ky 189 188 157 154
R 28 35 31 32
190 (b)
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Table 4 Chemical composition of 6005A and ER5356

Mass fraction/%
Si Fe Cu Mn Mg Cr Ti
079 035 041 072 093 0.17 0
0.10 023 53 0.10 0.10

Sample

6005A
ER5356 0.25 033

TS5 6005A Bt MAFHAL AL ) 22 L RE
Table 5 Mechanical properties of 6005A alloy and welded

joint
Sample o,/MPa  6y,/MPa /%
6005A base metal 285 236 10.2
6005A welded joint 237 161 9.3

f(a .

Ly

B 3 6005A MBI AN X I8 4 AH 41 2R

Fig.3 Optical micrographs of different zones of welded joint of 6005A alloy: (a) Welding joint; (b) HAZ; (c) Base alloy; (d)

Welding line
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Fig.4 Scanning electron fractographs of welded joint of

6005A alloy
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Fig.5 Polarization curves of 6005A alloy in 3.5% NaCl

solution: (a) Self-made; (b) Commercial
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