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Now the research of the physical and chemical processes proceeding in a solid under the high pressure and temperature actions has the significant value. In particular, it concerns to the development of new directions on material generation with the predetermined properties, including the protective surface layers for metals and alloys with use of ionic influence methods.
The physical processes of dispersion, mixing and implantation occur at impact action of ions on a surface material. Simultaneously the chemical reactions and the transformations stimulated by temperature influence proceed. All these processes are necessary for taking into account at creation of materials with the predetermined properties. 
In this work the research results of the processes proceeding at interaction of ions of transitive metals with low energy of 300 ‑ 1500 eV with iron are presented. The research goal is the creation of protective surface layers of various purposes in iron. 
The methods of computer modeling for various kinds of the excited environment influences have been developed during this research, as well as the modern approaches of the physical and chemical analysis were used.
The program has been developed for modeling features of impact-dynamic influence of metal ions on a surface of iron and its alloys. Iron is imagined in the program as the structured material with the ordered configuration of atoms. The use of this program has allowed to establish the important features of impact-dynamic influence of ions of various metals on an iron surface.
The obtained results are proved by the experimental data on interaction of metal ions with iron, including the magnitude of implantation cross sections, the structure of a forming surface relief, the energy losses and different characteristics.
On the basis of the obtained data for iron the subsurface layers of various structures have been formed. For these layers the protective properties have been investigated concerning influence of liquid metal environments, as well as neutrons of a fission spectrum.
The given work is the research development of the ISTC project #2942.
