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Abstract
In laser keyhole welding, beam oscillation and filler wire were used to improve process stability and gap bridging
ability in a butt joint with an air gap. The so-called buttonhole (a cavity in the molten pool) was observed in certain
welding parameters, which allows smooth and ripple-free weld seams. Computational fluid dynamics (CFD) was
used to better understand the mechanism because experimental observations are limited due to the high
temperature and high brightness during the welding process. The simulation results showed the buttonhole makes
the molten pool calm.
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