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Abstract The project is aimed on the development of a new

(Max. 2000 words)

conceptual resource-saving technology for surface
modification and recovery of machine components
working at extreme conditions by creation of
nanostructures coherently bounded to each other that will
support the high level of service properties which cannot
be achieved using the most advanced construction
materials and will increase 2-3 times components service
life

Project Description
(Main Work
Packages)

A system of measures is suggested in the project
which will permit to improve significantly both the
mechanical properties of the structures and to increase
their resistance to service loads and action of such media

which cause their premature failure, namely:

- new ecologically clean technologies of deposition of
filler materials and their remelting in vacuum to produce
nanostructures and to increase the strength of their




adhesion with a base metal;

- new combined mixtures of powder materials will be
used to impart the new properties to the surfaces being
treated;

- new principle of improving the properties of surface
layers at high unit loads will be developed by deposition of
multilayer coatings where the upper layers will bear the
main loads and the intermediate layers will be damping,
i.e. they will suppress and distribute the peak loads;

- new data will be obtained concerning
characteristics of nanostructures of the surface layers
under the conditions of the highest loads or action of
special media.

The obtained results will give an opportunity to develop
the bimetal coatings to use them in food, chemical and gas
industries, in the development of electrical contacts, in the
aircraft industry for the treatment and restoration of the
surface of blades or other components of gas turbine
engines, etc.

The application of original coating mixtures and combined
high energy treatment technique will allow to obtain the
coatings with a preassigned type of concentration and
phase distributions on the hot-strength Ni and Cr — base
alloys with controlled regulation of structure from nano- to
microsize scale, without surface and inner defects.

The increasing alloying elements content in studied alloys
in  comparison with traditional steels provide high-
temperature strength growth up to 1300K and
technological properties enhancement.

Development of scientific principles for creation of surface
nano-structured layers supporting a high level of service
properties on the products working at extreme loading
conditions will allow enhance twice mechanical properties
of the coating and substantially increase tribological and
service properties that according to world level of




theoretical and applied researches in this scientific
direction.
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