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Surface Hybrid Modification of 304 Austenitic
Stainless Steel Using Low Temperature
Plasma Nitriding and Carburizing
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Surface hardening while maintaining corrosion resistance of 304 austenitic stainless steel has been
investigated widely. Low-temperature nitriding, in which S phase is formed, is one alternative method. The
dissolved carbon is known to be pushed in effectively by low temperature plasma nitriding. Combinations of
carburizing and nitriding were performed sequentially or simultaneously at 673 K. The total processing
duration of each specimen was 28.8 ks (8 h). The combined treated layer was 70% thicker than that of the
nitrided-only specimen. Both specimens demonstrated good wear resistance. In addition, hardnéss depth
profiles of these specimens show gentle slopes from the surface to the substrate. The sequentially carburized,
then post-nitrided, specimen showed corrosion resistance as well as untreated 304 steel. However, the
corrosion resistance of the simultaneously carburized and nitrided specimen was markedly inferior to those

of untreated specimens.
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GDS elemental profiles of plasma-treated specimens
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