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Three-Dimensional Atom Probe Analysis of Cr- and Cu- Added Nitriding Steel
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Abstract

Three-dimensional atom probe analysis of very fine precipitates was performed on a soft-nitrided
steel containing Cr and Cu. Cu precipitates, Cr nitride precipitates and their pairs were observed in the
surface region of the material, while only Cu precipitates were observed in the inner region, which
mainly contribute to hardening due to nitriding. From the investigation on the distribution and mor-
phology of the precipitates, it was found that there are the three stages of precipitation as follows. In the
heat treatment for nitriding, Cu precipitates were generated first. Then, Cr nitrides nucleated heteroge-
neously on the surface of the Cu precipitates and their pairs formed. Finally, single Cr nitrides were

nucleated homogeneously.
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Analysis results of precipitates in the nitriding steel
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