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Introduction Results and discusion
High-speed electron beam evaporation-condensation Currently, intensive research 1s being conducted into

of EV-DVD, as a new progressive technological new composite materials condensed from the vapor
process, has found wide application for deposition of  phase with a reinforcing refractory nanophase (oxides,
various types of protective coatings on products, first of  carbides, borides, refractory metals).
all, for gas turbine blades. The rate of vapor flow  Dispersion-strengthened composite materials condensed
deposition on substrates of various configurations can  from the vapor phase (condensates) consist of a
reach 150 pm/min. Therefore, it 1s of scientific and  polycrystalline metal or ceramic matrix with
practical interest to use the specified technological  nanodispersed particles of the second phase evenly
process controlled at the atomic and molecular level to  distributed throughout the volume. By varying the
obtain massive (separated {rom the substrate)  temperature of the substrate and the rate of deposition,

composite materials. it 1s possible to change the average size of the
Equipments crystallites of the matrix from several hundreds of
Composite materials are obtained on a universal = microns to several hundred nanometers, and the size of
two-chamber electron beam unit L-2 (Fig 1). the particles of the strengthening phase - from tens of

A feature of the installation i1s the possibility of  nanometers to several microns. As a result of the
carrying out on 1it, after a slight readjustment, four  influence on the morphology, dispersion and nature of

different technological processes: the distribution of the strengthening phase, 1t is possible
- deposition of TBC on turbine parts and other to obtain a combination of properties unattainable in
products; ordinary alloys in dispersion-strengthened materials.

- production of composite materials from the vapor  The use of stable refractory compounds as
phase; strengthening phases, for example, oxides that do not
- remelting and refining of metals and alloys in  actively interact with the matrix metal and do not
vacuum,; dissolve 1 1t up to 1ts melting point, ensures
- powders production (experimental technology). preservation of microheterogeneous structure and

dislocation substructure up to pre-melting temperatures.
This allows you to preserve the long-term performance
ot materials up to (0,9-0,95) T . .

Composite  materials Ni-Alz(%3; NiCrAl-ZrO,;
NiCr-AL,O, condensed from the vapor phase, 1s used

- o
V. u in new types of heat-insulating coatings on gas turbine
\“!P'/. %m% blades; for the production of special materials from
(il [ — powder alloys; for coatings applied by 1on-plasma and
deposition of TBCon  production of composit remelting and e electron-beam methods; for the production of special
parts and other from the vapor phase metals and alloys in production alloys (ﬁg.2)

products vacuum
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Fig.1 Multipurpose Laboratory Electron Beam Equipment L-2
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