Abstract

Commercial pure titanium is highly reactive to the surrounding gas in the

atmosphere, oxygen, hydrogen, and nitrogen, especially at a high temperature. During the welding

process the gas prevents and obstructs the laser energy reaching the target metal. Less absorbed

laser energy brings shallow penetration depth. Moreover, the gases intrude into the molten metal

and create porosity, cracking, and brittle. In this study, butted joint titanium sheets thickness 1.0

mm were laser welded with various argon gas flow rates. With appropriate laser energy and argon

gas flow rate, the penetration depth, appearance, and strength of the laser welded titanium were

improved. However, when the gas flow rate and laser energy were too high, 15 L/min, and 3.5 kW,

respectively, the high gas pressure pushed the molten metal out from the melting pool, called

spatter. The welded strength was dropped.
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