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Reduction in Low-Corrosion-Resistant Layer Formation
in Low-Temperature Plasma Carburizing
for Austenitic Stainless Steel
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Because of the low hardness and poor friction and wear properties of austenitic stainless steels, they

have not been used for industrial components exposed to severe friction despite their good corrosion resistance.

Low-temperature plasma carburizing of austenitic stainless steels can produce a specific carburized layer, so-

called “S-phase” or “expanded austenite”, with high hardness and good corrosion resistance. However, regarding

low-temperature plasma carburizing treatment, low-corrosion-resistant layers often form on top of the S-phase

layer. Therefore, removal of the low-corrosion-resistant layer is necessary to ascertain the original corrosion

resistance of S-phase. Reduction in methane partial pressure during carburizing, the additive diffusion treatment

after carburizing, and the oxidation treatment in cooling period are effective to reduce excess carbon in the low-

corrosion-resistant layer and to improve the corrosion resistance of carburized layers.
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Table 1 Chemical composition of specimen. (Wt%)

C Si Mn P S Ni Cr Mo

0.06 0.40 094  0.037 0.003 8.3 18.8 0.21
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Fig. 1 The difference of carbon depth profiles in before and
after buffing.
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Fig. 2 The variation in carbon depth profiles by diffusion
treatment time.
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Fig. 3 The variation in carbon depth profiles by methane
concentration, (a) whole plots, and (b) enlarged plots
of surface region.
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Fig. 4 The variation in carbon depth profiles by diffusion

treatment, and by oxidation cooling process.
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Fig. 5 The variation in oxygen depth profiles by oxidation
cooling process.
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