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Welding Process and Performances of Aluminum Alloy Castings and Profiles
Wu Ling', Zhao Lei*, Yu Ruihai*, Zhou Zhe*, Song Ligang®, Yu Shuhong’
(1.School of Mechanical Engineering, Yanshan University; 2.CITIC Dicastal Co., Ltd.;
3.Binzhou Mengwei Dicastal Wheel Hub Co., Ltd.)

Abstract: In order to verify the MIG welding process of A356 casting and 6082 profiles, experiments were carried
out to provide experimental data. Firstly, tensile and three-point bending experiments were conducted to analyze
the mechanical properties and bending resistance of welding under different processes. Meanwhile, the relation-
ship between the welding current and welding-microporosity was obtained by tensile fracture analysis. Secondly,
external and internal X-ray inspection were adopted to analyze the surface cracks and internal defects. Finally, the
relationship between the welding current and the penetration were concluded by observing the penetration, provi-
ding quantitative data for the welding process. When the welding currents were 140, 150 and 160 A, respectively,
the corresponding penetration depths were 0.79, 1.47 and 1.85 mm.
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Fig.1 Aluminum alloy welding components
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Tab.1 Chemical compositions of A356, 6082 and ER5356

aluminum alloy %

ae ks
Si Fe Cu Mn Mg Zn Ti Ni Pb Sn Cr Al
A356 6.95 0.13 0.05 0.30 0.06 0.06 0.05 0.05 0.05 0.05 0.05 A&
6082 1.05 0.40 0.10 0.70 1.40 0.10 0.01 — — — 0.10 4xig
ER5356 0.25 0.40 0.12 0.10 4.80 0.10 0.20 — — — 0.10 &
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Tab.2 Welding process parameters

5 MIG B /A MIG 3B /(m» s 1) QUL WA
1 140 0.10 1
2 150 0.15 3
3 160 0.15 1
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Fig.2 Schematic dragram of tensile specimens
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Tab.3 Results of tensile test

e co2/ ov/ 8/ e 602/ ov/ 8/ e co2/ on/ &/
BT MPa MPa % M7 Mpa MPa % M7 MPa MPa %

Lo 158 220 2.9 Lso 163 223 3.1 Lso 166 225 3.3
Ly 161 224 3.1 L,y 165 224 3.3 Lz 169 227 3.6
Ly, 159 222 3.2 L, 168 226 3.4 Lz, 171 229 3.4
Lz 163 223 3.4 L3 162 223 3.0 Lz 172 231 3.6
Ly 167 225 3.4 Loyq 167 225 3.3 Lsyg 174 234 3.9
Lys 159 221 3.0 Lps; 166 224 3.3 Lszs; 173 233 3.9
Lys 164 223 3.2 Ls 164 223 3.2 Lz 175 235 3.7
L7 168 226 3.3 L7 165 225 3.3 Lss 174 236 3.8
Lig 165 225 3.2 Lyg 164 224 3.2 Lizg 176 237 3.6
L,y 163 224 3.1 Lyy 163 222 3.2 Lszy 173 235 3.9
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Fig.4 Tensile fracture specimens
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Fig.5 Fracture of different parameters
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Fig.6 The curve of welding current and welding microporosity
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Tab.4 «a angle of three point bending testing (°)

T TZ1 TZ2 TZ3

1 8.52 9.56 7.74

2 8.76 9.48 7.56

3 8.93 9.69 7.89

4 8.65 9.84 8.12

5 8.74 9.45 8.08

6 8.38 9.38 7.68
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Fig.7 Weld joint under different processing parameters
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Fig.8 X-ray inspection under different processing parameters
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Fig.9 Penetration under different processes
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Fig.10  Variation curve of welding current with penetration
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