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Final goal of this project is to formulate a method to evaluate stress, or
residual stress induced in the steel substrate in nitriding process. Non-equilibrium state is considered,
in the first paper, to simulate nitrogen concentration successively by simple diffusion into o -Fe in the
first stage of the process followed by formation of y ' and € compounds associated with phase
transformation due to crystallographic structure change. The volume dilatation by such diffusion and
phase change processes is estimated, where emphasis is placed on that by considering the nitrogen
dependence on lattice parameters for each unit cell. The volume dilatation thus evaluated is to be used
to formulate elastic plastic strain and stress in the final part.
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Fig.1 Schematic Fe-N phase diagram with
nitrogen concentration profile.
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Fig.2 Microstructure of successive nucleation of
nitrides and the layers. [Somers and
Mittemeijer, 1995]
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Fig.5 Progress of v ’layer
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Fig.6 Variation of surface nitrogen
concentration
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Fig.8 Global distribution of nitrogen concentration.
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Fig.9 Change of layers thickness.
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