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Effect of Laser Welding Parameters on Weld Forming of
TA4 Plate with 4.5 mm Thickness

DONG Zhiwei, TANG Dinglang, ZHANG Jianxun
(Xi'an Jiaotong University, State Key Laboratory of Mechanical Behavior for Materials, Xi'an 710049, China)

Abstract: In order to study the influence of laser welding parameters on the macro morphology of TA4 welded joints, the TA4
plate with 4.5 mm thickness was welded by laser welding. The single factor experimental method was used to study the effects
of different laser process parameters such as laser power, welding speed, and defocus on the weld morphology. The
experimental results show that the weld width on the back of the weld increases with the rising of laser power, but there is an
irregular fluctuation of the weld width on the front weld. This confirms that when the laser power density is near the penetration
threshold, there is a instability phenomenon on appearance of weld. As the welding speed increases, the fusion width on the
front side of the weld gradually decreases, and the irregular fluctuation of fusion width occurs on the back side of the weld
during the transition of the plate to the fully penetrated state. The weld fusion width first increases and then decreases with the
decrease of defocusing amount, and negative defocusing can improve the welding instability near the energy density threshold.
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