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A study on the pure Al weldability using a pulsed Nd : YAG laser
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Abstract

Laser welding of ASTM no. 1060 Al plate with a pulsed Nd : YAG laser of 200 W average power was
performed for end capping of KMRR nuclear fuel elements. In this research, we performed basic welding
experiments.

Firstly, laser output parameters which affect laser welding parameters were studied by changing laser
input parameters for effective welding of 1060 Al plates. We found that laser power density and pulse
energy are important parameters for smooth bead shape.

Secondly, welding parameters which affect weld width-to-depth ratio were studied by changing power
density and pulse energy, shielding gas, and defocusing. We found that power density must be higher
than 03 MW/cni pulse energy must be higer than 3 J. travel speed must not exceed 200mm/sec, laser
focus must be existed beneath 2—3mm from plate surface and helium is proper shielding gas.

Thirdly, we studied the weld defects fo Al-1060 such as crack and porosity in lap-joint welding. We

desinged new welding geometry for crack free welding of Al-1060 plates, and obtained crack free weldment
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but with lack of fusion. However, with Ti, Zr grain refiner elements, we can weld Al plates without solidifica-

tion hot crack. Finally, we studied the origin of porosity by changing shielding gas. And we found that

porosity was resulted from entrapment of shielding gas by the collapsing keyhole.
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b) Incomplete penetation

Photo. 4 Porosity generation according to complete or inco-

mplete penetration.
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