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Abstract

To investigate the molten pool flow behavior during laser welding of aluminum alloys, a three-dimensional transient mass and heat
transfer numerical model was established to analyze the temperature field and flow field in laser welding of 6061 aluminum alloys.
When the laser thermal efficiency was set to 60%, the weldment of 6061 aluminum alloy of 4-mm-thick could not be penetrated by
the laser welding with the power of 2500W and 3500W. While the weldment could be penetrated when the laser power was 4500W.
Before the weldment penetration, there were three flow trends in the molten pool, downward flow at the bottom of the keyhole,
clockwise downward flow at the front of the keyhole, and counterclockwise flow at the back of the keyhole. After the weldment
penetration, there were four flow trends in the molten pool, downward flow at the bottom of the keyhole, clockwise downward flow
at the front of the keyhole, counterclockwise flow at the back of the keyhole, and upward flow at the bottom of the molten pool.
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