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Abstract
Direct laser melting(DLM) is an additive manufacturing process that can produce parts by solidification of molten
metallic powder layer by layer. The properties of the fabricated parts strongly depend on characteristics of the metallic
powder. Atomized powders having spherical morphology have commonly been used for DLM. Mechanical ball-milling is a
powder processing technique that can provide non-spherical solid powders without melting. The aim of the current study
was to investigate the effect of powder morphologies on the deposition quality in DLM. To characterize the morphological
effect, the performances of spherical and non-spherical powders were compared using both single- and multi-track DLM
experiments. DLM experiments were performed with various laser process parameters such as laser power and scan rate,
and the deposition quality was evaluated. The surface roughness, cross-section bead shape and process defects such as

balling or non-filled area were compared and discussed in this study.
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Fig. 1 Schematic of direct laser melting system
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Table 1 Mixing ratio of spherical and non-spherical

powders
spherical powder non-spherical powder
size (mixing%) size (mixing%)
P1 20um(50%) 20um(50%)
P2 40pm(50%) 40pm(50%)
P3 60pm(50%) 60pum(50%)
P4 20pm(60%) 60pum(40%)
P5 60um(40%) 20pm(60%)
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