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Discrete Element Method Simulations of Powder Raking Process in Powder Bed
Fusion Type Additive Manufacturing of Ti Alloys ‘

)l T INRIfE—BR*? ¥ Hm*
OKUGAWA Masayuki** KOIZUMI Yuichiro*? NAKANO Takayoshi*?

In powder bed fusion additive manufacturing, it is essential to understand how the powder raking process influences
the quality of the resulting powder bed to ensure the production of highly reliable components. Traditionally, powder
raking conditions have been set empirically, but recent research has aimed to optimize these conditions through computer
simulations. This report presents our study of the powder raking process utilizing discrete element method (DEM)
simulations.

Key words: additive manufacturing, powder bed fusion, powder raking, discrete element method, computational thermal-fluid

dynamics
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Fig. 1 Schematic illustrations of powder raking and

heat source scanning in PBF-type AM pro-

cess”.
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Fig. 2 (a) Scanning electron microscopy image of gas-atomized Ti—6A1-4V powder®”. (b) Snapshots of powder drop

simulation.
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Fig. 3 (a) Snapshots of the powder raking simulation and the obtained powder bed model®”. (b) Area ratio of pow-
der beds formed under various powder raking conditions of raking speeds v and gap height J°".
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Fig. 4 (al-b2) Powder beds formed by powder raking simulation and (A1-B4) melt region obtained by the four-

track laser-beam scanning®.
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