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Research on performance of aluminum alloy
joint by laser-MIG hybrid welding
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Abstract; After the interaction of laser-MIG and arc, grain sizes in top welding seam center are different from that in
bottom welding seam center. Based on this, the effects of welding speed on the microstructure , tensile property and mi-
crohardness of 6009 aluminum alloy are studied. The results show that the tensile strength and elongation of the hybrid
joint increase with the increase of welding speed ; the fracture position of hybrid welding transfers from welding seam to
heat-affected zone( HAZ) ,and dimple morphologies appear in the fractures, and the mechanism of fracture is micro-
porous gathered fracture ; grains in the upper welding center are smaller than that in the lower welding center,and its
size distribute is uniform. Moreover,the microhardness of top welding seam is greater than that of bottom,and there is
welding-softened zone in HAZ and its width is 4 to 6 mm.
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Tab. 1 chemical composition of 6009 aluminum alloys and ER5356 welding wire ( mass, % ) %
8= Si Fe Cu Mn Mg Cr Zn Ti Al
6009 0.6~1.0 0.5 0.15~0.6 0.2~0.8 0.4~0.8 0.1 0.25 0.1 S
ER5356 0. 00346 0. 168 0. 0007 0. 141 4. 88 0.132 0. 105 S
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1.2 mm, iRE L FHE E TR K 4 kW 364 306 Tab. 2 The welding parameters about hybrid welding
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Fig. 1 Installation position of hybrid welding
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Fig. 2 Schematic diagram of tensile specimen’ s size
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Fig. 3 Microstructure of parent metal
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Fig. 4 Microstructure of fusion zone
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Fig. 5 Microstructure in the bottom region of welding seam center
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Fig. 6 Microstructure in the top region of welding seam center
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Tab. 3 Tensile test results

BMPERETRAR | PURLSRIE/ MPa | SEA1%/ % WAL
41 295 18.4
IRRE 1 181 12.2 PGZ R X
e 2 178 11.9 A X
A3 166 11.5 JREEIX.
BRE 4 163 11.2 JREEIX
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Fig. 7 Distribution of microhardness in the weld of hybrid welding
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Fig. 8 Tensile fracture micrograph of hybrid welding sample
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