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Abstract The effect of laser

welding process. The results show that, the droplet transfer process is influenced when the molten pool shape and

wavelength on the droplet transition behaviors is studied in the laser-CMT hybrid

wire-heating are changed by the laser, and the laser-CMT hybrid welding process is more stable than the CMT
welding process. The CO, laser has a relatively strong influence on the droplet volume. When the CO, laser power
is relatively low, the laser can promote the droplet transition. However, the laser prevents the droplet transition
process when the laser power increases. The fiber laser has a less effect on the wire-heating, but can increase the
transition frequency of droplets. The plasma temperatures from the CO, laser and fiber laser increase with the
increase of the laser power. The plasma by the CO, laser presents a lump-like eruption but that by the fiber laser
shows no eruption.
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Table 1  Chemical compositions of base metal and welding wire (mass fraction, %)

Element C Mn Si S P Cr Cu Ni Mo
S355J2W—+N 0.070 1.280 0.360 0.0014 0.010 0.400 0.270 0.200 0.009
NiCu 1-1G 0.101 1.09 0.470 0.012 0.004 - 0.360 0.870 -
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Fig. 1 Laser-CMT hybrid welding.
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Fig. 2 Schematic of projection area measurement of droplet
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Fig. 3 Weld surface morphologies under different welding methods.
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Fig. 4 Weld cross sections under different welding methods. (a) Laser; (b) CMT; (c) laser-CMT
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Fig. 6 Brightness curves of droplet transition processes

under different welding methods
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Table 2 Selected spectral information

Wavelength /nm g A /(0" s E; /eV

382.5402 5 0.0647 3.25
392.80827 9 0.564 3.16
452.8613 7 0.544 2.74
452.7783 7 0.013 2.59
478.6088 5 0.103 1.91
523.1388 11 0.19 2.37
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