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Experimental Study on Critical Speed of Laser-Arc Hybrid Welding
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(Wuhan National Laboratory for Optoelectronics . School of Optoelectronics Science and Engineering
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Abstract For improving the understanding of laser-metal inert gas (MIG) hybrid welding. the effects of laser
power, arc current and groove gap on critical speed of this process are studied on Q235 mild steel with thickness of 4
mm. The results show laser power and arc current are direct proportional to the critical speed of hybrid welding. The
maximum and minimum critical speed, V... and v,, are mainly determined by the laser power and arc current,
respectively. Increasing groove gap can both increase v,  and v, but the effect on wv,; is bigger. In the
experiment, the effects of groove gap on v, and v,;, can reach 20% and 35% respectively. Moreover, the reliable
welding speed range of hybrid welding. Av is increased with laser power. For the constant laser power, increasing arc
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current will decrease Av .
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Table 1 Welding parameters for experiment

Range or value
2.5~4.5
120~240

25 (60% He-40% Ap

Welding parameters
Laser power P /kW
Arc current I /A
Shielding gas /(L/min)

Laser-arc distance D;,/mm 2
Wire stick-out /mm 12
Angle of welding torch /(%) 60
Laser defocused distance /mm —1

F 2 HUYIH AT L Y RS 4K
Table. 2 Other arc parameters corresponding

to arc current

Current Voltage Wire speed Power
/A /V /(m/min) /kW
120 28 7.64 3. 36
150 30 9.92 4.50
180 33 11.7 5. 94
210 36 13.8 7.56
240 37 17.0 8. 88
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Fig. 2 Transverse morphologies of weld defect at inadequate welding speed and good weld
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Fig. 3 wm. as a function of laser power (a) and arc current (b)
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Fig.4 Schematic diagram of molten shape and metal

flow in hybrid welding
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