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Improvement of superficial materials and products is the important task. The high-

efficiency vacuum - arc sources created recently open more ample opportunities for change of

properties of a surface of metal materials. Now there is a number of known technologies on

drawing coverings for updating a surface of working parts of metals. Today the protecting

coatings, which were deposited on tools applied in electrochemical and chemical devices,

acquired a great interest. It is known that some kinds of treatment, such as, for example, ion

implantation, ion-assisted deposition of thin films, electron beam irradiation, CVD, PVD, etc.

cannot result directly in desired effect.

Therefore to resolve some application problems, one has to use combined methods of

treatment, which allow one to resolve complicated serious problems of material science and

industrial fields, for example, in space, automobile, aviation, ship building, etc. So, the goal of

this work was to study the structure, element composition and properties of hybrid coatings

on TiNi/Cr/AbO3 and T1N/AI2O3 base, which were deposited on AISI 321 stainless steel

before and after electron beam irradiation. A special attention was paid to studies of diffusion

and mass-transfer processes. We applied XRD, RES, AES, SEM with micro-analysis as well

as corrosion in sulfur acid, adhesion and hardness tests. It had been demonstrated that these

coatings were able to perform different functions as protecting coatings.

Tests of TiN/A]2Ojs and TiN/Cr/Al2O3 coatings, which were deposited on AISI 321 steel,

after high-current electron beam irradiation demonstrated significant increase in corrosion

resistance in H2SO4 solution under 400°C temperature.

Hardness and adhesion of these coatings to substrate increased, and significant decrease in

friction wear of coating surfaces was found.

In such a way, in this report it was demonstrated that hybrid coatings on TiN/Cr/A^C^

and T1N/AI2O3 base after HCEB irradiation under melting conditions might have not bad

servicing characteristics and could be applied technologically to solve concrete problems.

312
Section V. Radiation and Materials


