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M1G Welding Process of Heterogeneous Aluminum Alloys

ZHANG Zhi-yun, TONG Wei

(FAW-VW Automobile Co., Ltd., Changchun 130001, China)

ABSTRACT: The work aims to study the quality character of MIG welding of car-used die-casting aluminum alloy and alumi-
num alloy profile. MIG lap welding was conducted on die-casting aluminum alloy (AlSi10MnMg) and aluminum alloy pro-
file-6005A. The influence rule of welding speed on formation of welding joint was discussed. Microstructure of the joints was
investigated. Low welding speed of 4 mm/s was likely to lead to the production of hydrogen holes in die-cast aluminum alloys
when other welding parameters were the same. The crystal boundaries in the fusion area of MIG welding joint in profile and
casting material were roughed to varying degrees, and a large number of low-melting-point Mg,Si phase was delineated at the
casting crystal boundaries, weakening the hardness value of the joint. With reasonable process parameters (welding current: 120
A, welding voltage: 25 V, welding speed: 6 mm/s, feeding speed: 9 m/min, gas flow: 21 L/min), the quality of the MIG welding
joint could be obtained, which meets the design and use requirements of body strength.
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Tab.1 Chemical composition of base metal and welding consumables (mass fraction) %
Si Mn Mg Fe Zn Cu Zr Ti Cr \% Sr Al
AlSilOMnMg 9.5~11.5 0.45~0.80 0.26~0.35 <0.22 <0.05 <0.05 <0.05 0.04~0.09 0.008~0.020
6005A-T6  0.2~1.3 <1.0 03~09 <0.35 <0.15 <0.25 <0.1 <02 <02 <1.0
AlSi5-4043  4.5~6.0 0.15 0.20 0.60 0.10 0.30 0.15
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Fig.1 Macro appearance of MIG joint
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Fig.3 Microstructure of MIG joint of heterogeneous aluminum alloys
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Fig.4 Distribution of microhardness in weld joint
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