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Weldability of aluminun alloys laser welding for

with high-power disk laser
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Abstract: In this study, to develop welding technology for aluminum alloys as lightweight materials for automation manufactur-
ing process, basic experiments were carried out on the welding performance of the Al5052 and Al6014, with a high-power la-
ser system.

Full penetration lap welding of aluminum with an 8 kW disk laser was carried out under various welding conditions and the
weldability and mechanical properties of the welded zone were investigated.

In the case of a lap welding test result for Al6014 material, protective Ar gas was supplied to the front and back of the
area to be welded and the welding speed was fixed at 7 m/min. Under these conditions, relatively satisfactory welding results
were obtained in the laser power range of 3 to 8 kW. Finally, Al6014 and Al5052 exhibited tensile shear strengths of more
than 75% and 80% of that shown by the base materials, respectively, confirming the possibility of using a disk laser for
full-penetration welding of aluminum alloys for the vehicle equipment industry.
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Table 1: Commom industrial laser type and characteristics [6]
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Table 2: Chemical composition of Al5052 and Al6014[8][9]

Component AI5052 Al6014
Elements
Al 95.7 - 97.7 % < 97 %
Cr 0.15 - 0.35 % < 0.20 %
Cu < 0.10 % < 025 %
Fe < 0.40 % < 0.35 %
Mg 2.20 - 2.80 % 0.40 - 0.80 %
Mn < 0.10 % 0.05 - 0.20 %
Other, each < 0.05 % < 0.05 %
Other, total < 0.15 % < 0.15 %
Si < 0.25% 0.30 - 0.60 %
Ti - < 0.10 %
\% - 0.05 - 0.20 %
Zn < 0.10 % < 0.10 %
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(b) Al laser welding
Figure 2: Photographs of  experimental equipment set-up

and Al laser welding using Disk laser

Figure 3: Photographs of 8kW disk laser experi- mental

equipment with 3D scanner system
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Figure 4: Weld bead surface and cross-sectional images of Al6014 laser lap welding by change welding speed at 6 kW laser power
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(a) Fracture part of Al6014

(b) Fracture part of Al5052
Figure 11: Cross-sectional image of fracture parts after ten-

sile shear test
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