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Abstract .

welding and obtain the best coupling effect of both the heat sources, the microstructure of the joint and the cross section of the

In order to study the effect of two kinds of heat sources (laser and arc) in laser-metal inert gas (MIG) hybrid

weld were observed. The effects of laser and arc on the weld were analyzed. On the basis, the parameters such as porosity and
mechanical property of the weld were further measured. The influence of the proportion of energy distribution on the performance
of welded joint was analyzed. The results show that, in laser-MIG hybrid welding of 6061 aluminum alloy, when the energy ratio
of arc and laser is controlled near 0.9, assisted by the suitable process, the porosity of the welded joint is only 1. 5% , and
tensile strength is 291MPa, up to 82.9% of the base material. The parameters meet the needs of the project. This study is of

general guiding significance for hybrid welding of aluminum alloy with different thickness.
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Fig. 1 Welding platform
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Table 1  Chemical composition of 6061 & ER5183

chemical elements( mass fraction )

material
Fe Cr Mn Zn Mg Cu Si Ti
6061 0.0070 0. 0009 0.0015 0.0026 0.0100 0.0030 0. 0060 0.0015 balance
ER5183 0.0015 0.0019 0. 0005 0. 0006 0.0320 <0.0005 — 0.0010 balance
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Table 2 Process parameters table of laser-MIG hybrid welding

serial laser power P/ wire feeding speed/  MIG current/ MIG voltage/ MIG power energy ration
number W (m - min~") A Vv Pyic/W n
1* 3300 7 121 18.9 2287 0.7
2# 3300 8 136 19.5 2652 0.8
3* 3300 9 144 20.6 3028 0.9
4* 3300 10 155 21.7 3363 1.0
5% 3300 11 173 22.8 3944 1.2
6" 5634 11 173 22.8 3944 0.7
7% 4930 11 173 22.8 3944 0.8
8* 4382 11 173 22.8 3944 0.9
9* 3944 11 173 22.8 3944 1.0
10* 3286 11 173 22.8 3944 1.2




502 Wk R

2018 /£ 7 H

TG SR B PR S AL, 721X R T
2h PS8 O B < AR IE S T B A T A IR AR B 5
TEJFAE AT BRI e AR S22 1T, DABR L list KR F2 il e
R VAT R 0. 999 1 NE R I3, St 7
AR 2 FiR .

laser beam k protect gas

welding direction
[P T—

Fig.2 Tllustration of laser-MIG hybrid welding
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Fig.3 Macroscopic morphology and microstructure of hybrid welding joint
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Fig. 4 Weld width & laser zone width under different energy ratios
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Fig.5 Arc zone height and laser zone height under different energy ratios
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Fig. 6 Testing step of porosity
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Fig.7 Porosity under different energy ratios
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Fig. 8 Tensile strength under different energy ratios
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Fig.9 Tensile fracture figure of hybrid welding joint of 6061 aluminium al-
loy
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