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Abstract

The 2-step low temperature plasma processes (the combined carburizing and post-nitriding) offer the
increase of both surface hardness and thickness of hardened layer and corrosion resistance than the indi-
vidually processed low temperature nitriding and low temperature carburizing techniques. The 2-step low
temperature plasma processes were carried out for improving both the surface hardness and corrosion resis-
tance of AISI 316L stainless steel. The influence of gas compositions on the surface properties during nitriding

step were investigated.

The expanded austenite (yx) was formed on all of the treated surface. The thickness

of yy and concentration of N on the surface increased with increasing both nitrogen gas and Ar gas levels
in the atmosphere. The thickness of yy increased up to about 20 um and the thickness of entire hardened

layer was determined

to be about 40 um. The surface hardness was independent of nitrogen and Ar gas

contents and reached up to about 1200 HV,, which is about 5 times higher than that of untreated sample
(250 HV,,). The corrosion resistance in 2-step low temperature plasma processed austenitic stainless steels
was also much enhanced than that in the untreated austenitic stainless steels due to a high concentration

of N on the surface.
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Table 1. Chemical composition of AISI316L stainless steel
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Table 2. Experimental parameters for 2-step plasma process

Step Temp. Time Discharge voltage Working pressure
Carburizing 500°C 15h 500 V 4 Torr
Nitriding 400°C 5h 600 V 2 Torr
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Fig. 1. Optical micrographs of cross-sections of plasma carburized + nitrided (C+N) AISI316L stainless steel with
various gas compositions at nitriding step.
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Fig. 2. Nitrogen and carbon concentration profiles of
carburized+nitrided layers produced on AISI316L
stainless steel with various gas compositions at
nitriding step.
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Fig. 3. XRD patterns of carburized + nitrided (C+N)
layers produced on AISI316L stainless steel with
various gas compositions at nitriding step.
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Fig. 4. yv thickness and surface hardness of carburized
+ nitrided layers produced on AISI316L stainless
steel as a function of gas ratios at nitriding step.
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Fig. 5. Potentiodynamic polarization curves of carburized
+ nitrided layers produced on AISI316L stainless
steel with various gas compositions at nitriding
step.
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