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Plasma Nitriding of AISI 316L. Austenitic Stainless Steel by
Hollow Cathode Discharge Source
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Abstract: A double active screen of austenitic stainless steel was designed in this study. Hollow cathode dis-
charge effect exiting between inner and outer layers is used as the plasma source. AISI 3161 austenitic stainless
steels were nitried at glow discharge and hollow cathode plasma source. Nitriding was carried out at 450 C for 4 h.
Nitrided samples were investigated using X-ray diffraction, optical microscopy, roughometer, microhardness
tester, electrochemical working station and tribometer. The results show that AISI 3161 austenitic stainless
steel is effectively nitrided by hollow cathode plasma source, and the yy phase nitrided layer of 5 pm can be
formed on the surface. Compared with the traditional plasma nitriding, surface hardness was relatively uni-
formity, roughness is low, and the edge effect was reduced. The yy nitride layers have excellent corrosion re-
sistance, and the friction effect is good.
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Table 1 Experimental parameters of different scheme

Voltage/ Time/ Temperature/ Pressure/
Scheme
h C Pa
DCPN 780-820 4 450 400
HCDPN 550 4 450 400
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Fig.1 Schematic of plasma nitriding apparatus''*!
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Fig. 2 Visual aspect of the different samples
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Table 2 Surface roughness of the different samples (Ra/

pm)
Scheme Area 1 Area 2 Area 3 Original
DCPN 0.24 0.20 0.16 0.02
HCDPN 0.13 0.11 0.11 0.02
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Fig. 7 Polarization curves of the different samples
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