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Abstract: Protective gas and carrier gas have significant effects on the oxygen content of molten pool in laser processing. To
minimize the oxidation of laser processing in the air condition, the effects of protective gas and carrier gas on the oxidation of
the molten pool during processing should be studied. In this research, laser remelting of 45 steel was taken as an example. The
effects of protective gas flow, carrier gas flow and laser defocusing on the oxidation of the molten pool during laser remelting
were investigated by measuring the oxygen content over the molten pool and laser remelted surface layer. Results show that
the gas flow entrains the surrounding air when it is low. With the increase of carrier gas flow, protective gas flow and
defocusing amount, surface oxidation of the substrate is aggravated during laser remelting. When carrier gas flow exceeds 84
L/min, the oxygen content over the molten pool will be reduced due to the dilution of the surrounding air by a large amount of
argon. However, high flow rate aggravates the spatter of molten pool. The process parameters of reducing oxygen content in
the atmosphere above the molten pool are as follows: protective gas flow is 8.5 L/min and carrier gas flow is 6.5 L/min.
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