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Microstructure and Performance of Selective Laser Melting Formed Al-Mg-Sc-Zr
Alloy TIG Welding
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Abstract: A selective laser melting(SLM) formed 5B70 aluminum alloy sheet with 1.2 mm thickness was welded by
tungsten inert gas(T1G) welding with 5B71 filler wire. The microstructure evolution and refinement characteristics of the
welded joints were investigated. The research results indicated that, for the SLM Al-Mg-Sc-Zr sheets by adopting
reasonable TIG welding parameters, a lots of pores were distributed in the joints nearing the reverse side and the bond line,
in which the largest pore was 0.3 mm in diameter. Compared with the parent material, the material nearing the bond line
had more pores and slags as well as larger pores and slags. Less pores and slags was found in joints than the other areas.
The Sc and Zr elements in the joints could improve the micro-structure, resulting in equiaxed grains. The grains in the bond
line were columnar crystal, with a diameter of 80~100 um. A mixed fracture characteristics of the tough and brittle was
noted on fractograph of the weld fracture surface, in which some distinctive dimples were found among the pore fracture
surface, some strengthening phase particles were found in partial dimple, sharpened cracks were found in pore internal.
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