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Abstract: 
A novel conical radio frequency inductively coupled plasma (RF-ICP) torch is introduced, and its 
potential for coating applications under both atmospheric and low-pressure conditions is explored. 
Compared to conventional cylindrical ICP torches, the conical geometry enhances plasma confinement 
and improves coupling between the electromagnetic field and the plasma, enabling stable operation over 
a wide pressure range. 
A key advantage of the proposed design is its improved energy e iciency and reduced gas consumption. 
Previous studies on conical ICP torch configurations have demonstrated significant reductions in argon 
flow and more than a fourfold higher power density compared to traditional cylindrical torches. The 
conical configuration promotes more e ective power deposition into the plasma core, allowing operation 
at lower input power while maintaining high plasma temperatures. 
These advantages are particularly valuable for coating applications, where e icient particle heating, 
stable plasma structure, and controlled transport are essential. The proposed torch is suitable for 
atmospheric plasma spraying and emerging low-pressure plasma-assisted deposition processes and 
also exhibits strong potential for e icient powder spherodization under atmospheric conditions. Overall, 
the conical RF-ICP torch provides a versatile and scalable platform that overcomes key limitations of 
conventional cylindrical designs for advanced coating technologies. 
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