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Additive manufacturing (AM) has emerged as an innovative alternative to conventional production 
methods across various industrial sectors. Its layer-by-layer approach enables the fabrication of 
complex geometries that are difficult or impossible to achieve using traditional subtractive 
techniques. The rapid expansion of AM technologies has driven the development of advanced 
materials, ranging from polymers and resins to metals and ceramics. Among these, metal powders—
particularly spherical ones—are of increasing importance due to their superior flowability and 
performance, making them highly attractive for both prototyping and large-scale production. 

Conventional production methods for metal powders include Water Atomization (WA) and Gas 
Atomization (GA). However, advanced technologies such as Plasma Atomization (PA) and Plasma 
Spheroidization (PS) are gaining significant attention for their ability to produce high-quality powders. 
In this context, ENEA has developed a prototype plant based on DC thermal plasma technology, 
designed and installed at the ENEA Portici Research Centre, for the production of AM powders. 

A series of experimental campaigns were conducted to evaluate the system performance, optimize 
process parameters, and assess its capability to produce highly spherical powders. Furthermore, the 
feasibility of using secondary raw materials as feedstock was investigated, with the aim of promoting 
resource efficiency and circularity in powder production. 


