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Development of Plasma Nitriding in RF Active Screen Plasma
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Summary

Active screen plasma nitriding is a unique prospective method for treating various engineering materials to

achieve higher surface hardness, while maintaining the material's core properties. However, active screen plasma

nitriding method requires an electrode with conductive properties. In this study, the development of the RF

plasma nitriding system was performed. Moreover, the characteristics of the apparatus was investigated owing to

achieve the active screen plasma nitriding using RF power.
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Table1 Chemical composition of the sample

Material | C Si | Mn P S Cr |Mo | V Fe

SKD61 | 0.36 | 0.92 | 0.43 | 0.008 | <0.001| 5.05 | 1.21 | 0.83 | Bal.

Ar/N,

Electrode
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Fig.1 Schematic diagram of the RF active screen

plasma nitriding system

Fig.2 Photograph of the chamber

(a) Side view

(b) Top view

Fig.3 Photographs of the screen in chamber
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Fig.4 Schematic diagram of the hole with screen
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Table 2 Experimental conditions

RF Power [W] 100

Ar gas mass flow [sccm] 0 2 10

N, gas mass flow [%] 30 | 80 | 100

Treatment pressure [Pa] 0.6
Heater temperature [C] 500
Treatment time [h] 6
Floating
Screen voltage [V] potential
Floating

Sample voltage [V]

potential, -500
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Fig.5 Relationship between voltage and electrode area
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Fig.7 Surface roughness
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Fig.8 Surface hardness
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Fig.9 Surface photographs



Table 3 Surface hardness

Untreated Without With screen

screen Inside Outside

580HV 760HV 730HV 850HV
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