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Fig.1 Two heating methods for water-cooled crucible: (a) external

[19]

heating and (b) induction heating
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Fig.2 Schematic diagram of melting without crucible: electrode

induction-melting™®’
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Fig.3 Schematic diagram of water/gas atomization?”
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Fig.4 SEM images of water-atomized iron powder (a)?? and

gas-atomized stainless steel powder (b)?
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Fig.5 Schematic diagrams of two nozzles: (a) free-fall nozzle

and (b) close-coupled nozzle?”)
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Fabrication Techniques of Spherical-Shaped Metal Powders Suitable
for Additive Manufacturing

Le Guomin, Li Qiang, Dong Xianfeng, Xu Qingdong, Hu Yong, Li Ping

(China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Additive manufacturing (AM) process has been a major concern in most countries since 1990s. Powers are the main raw

materials for AM, and qualities of powders affect the parts fabricated by AM significantly. Spherical-shaped metal powders are ideal raw

materials for AM due to their excellent fluidity, spreadability, and high bulk density. In the present paper, atomization of spherical-shaped

powders and spheroidization of powders were presented. The methods such as conventional water/gas atomization, electrode

induction-melting inert gas atomization, and plasma rotating electrode process were specified and compared. According to the requirement

of metal AM, the trends of spherical powder fabrication technology were also proposed.

Key words: spherical-shaped powders; gas atomization; centrifugal atomization; spheroidization
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