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Abstract

Isonite LS is a salt bath nitrocarburizing method enabling the simultaneous application of soft nitriding and
oxidation on the steel surface. In order to find out the mechanism of soft nitriding and oxidation by this method,
we investigated the formation process of the compound and oxide layer for the heat-treated low carbon steel,
S15C, with various processing times by means of optical microscopy, XRD (x-ray diffraction) as well as EBSD
(electron backscatter diffraction).

(1) After one minute of nitrocarburizing, y'-Fe:N phase was formed on the surface, and after five minutes the
uniform compound layer grew to 2.1um. (2) After ten minutes, some y'-Fe:N phase on the substrate side was
transformed to ¢-Fe.-sN phase and the compound layer grew to about 4.0um. (3) After twenty minutes, the
compound layer grew to 6.5um. The surface side of compound layer is mainly composed of e-Fe:sN phase, but
the substrate side is a mixture of e-Fe.-sN and y'-Fe:N. Furthermore, at this stage the upper side of this

compound layer has a porous structure, and the oxide layer is formed on its outermost surface.
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