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Summary

We consider the features of the kinetics of the phase
boundaries of a multiphase diffusion layer under the
conditions of diffusion growth of phase layers and
diffusion homogenization. A mathematical description
of the evolution of the structure and composition of a
multiphase diffusion layer is carried out allowing for
non-ideal boundary conditions on the external surface
of a metal. Consideration is given to a model problem
concerning the formation and evolution of a multiphase
diffusion layer in the “the saturation element — the
substrate metal” system which consists of four phase
layers. It is demonstrated that a multiphase diffusion
layer can include two, three, or four phases depending
on the boundary conditions on the external surface of
a metal. It is proved that diffusion of the saturation
element into the substrate metal is accompanied by the
appearance of a new phase layer in the composition of
the multiphase diffusion layer. In this case, a violation
of the parabolic law of the growth of phases is observed.
This law is also violated under the conditions of
the disappearance of a phase layer during diffusion
homogenization. The successive appearance of phases in
the composition of a multiphase diffusion layer gives
rise to a violation of the parabolic law of the growth of
phases as well. We analyzed and generalized the features
of the violation of this parabolic law in all these cases.
The results of computer simulation in the “nitrogen —
iron” and “silicon — molybdenum” systems are in good
agreement with the experimental data.



