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RESOURCE-SAVING TECHNOLOGIES
OF DUAL PURPOSE FUNCTIONAL MATERIALS

In the conditions of modern industrial development, structural materials
are subject to high requirements regarding strength, corrosion resistance,
and other indicators that can be achieved by surface modification.
Technologies of surface engineering (surface engineering treatment)
combine methods of deformation, modification and application
of strengthening and protective films and coatings formed in different ways.
Such technologies make it possible to achieve a given level of functional and
operational properties. Therefore, the process is resource-saving, since only
the surface layer of the material is modified. This significantly reduces
energy and resource costs for production.

Electrochemical technologies are among the most effective directions
for the synthesis of multifunctional systems by the methods of physical
and inorganic chemistry. This makes it possible to flexibly control
the content of components, the speed of their coprecipitation and the state
of the surface by varying both the composition of the electrolytes
and the polarization modes [1].

The use of cathodic deposition and the method of plasma-electrolytic
oxidation allows the formation of functional coatings doped with additional
components on a wide range of structural materials. The properties
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of the synthesized functional materials can be controlled by varying
the electrolyte composition and formation modes [2].

The obtained electrochemical coatings have increased functional
characteristics and can be used to strengthen and protect the surface, as
catalytic materials for the neutralization of toxicants of various origins [3].
The specified surface treatment technologies with the application of thin-
film electrochemical coatings fully correspond to the approaches used by the
US Department of Defence by analogy with the program Smart Coatings™.

Surface modification was carried out by cathodic deposition on low-alloy
steel and gray cast iron, as well as plasma-electrolytic oxidation of alumi-
num and titanium. Electrochemical synthesis of hanocomposites was carried
out in complex citrate and diphosphate electrolytes with the addition of salts
of transition and refractory metal dopants. The optimal technological
parameters for the synthesis of the specified electrochemical coatings have
been established.

With the use of modern research methods, a set of functional properties
of the modified surface was determined (composition, morphology and
topography of the surface layers, indicators of strength and microhardness,
catalytic activity). The analysis of the obtained results made it possible
to outline the areas of practical application of functional materials
for the needs of the defense sector and dual-purpose technologies [4].

Resource conservation, economic and ecological attractiveness of the
proposed technological developments are based on factors, among which
non-toxic working electrolytes, low concentrations of electrolyte compo-
nents, long term of their trouble-free operation should be highlighted.
A positive aspect of the developed technologies should be considered
the widespread use of non-stationary electrolysis modes, which allows
for the controlled synthesis of coatings with a wide range of content
of alloying components, varied phase composition and properties. This
significantly expands the areas of practical application of the developed
functional materials.

The introduction of electrochemical multifunctional coatings into
production and repair practice is a very important and promising direction
of modern chemical materials science, which should fully serve the needs
of the defense sector. In addition, such coatings can be applied to a wide
range of common structural materials, in particular in field conditions,
including thanks to the use of mobile technological modules.
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acnipanm Kagedpu nyoniuHo20 YnpasnitHs,
MeHeOHcMenmy iHHOB8AYIIHOT OisAIbHOCMI Ma 00OPpAOHUYMEA
Hayionanvuoeo ynisepcumemy biopecypcis
i npupodokopucmyeanusn Yxpainu
M. Kuis, Yxpaina;
MicbKUll 201084
Ipnincoroi micokoi paou Kuiscokoi obnacmi
M. Ipnine Kuigcokoi obnacmi

INPAKTUYHI INTAHHSA TA IIVIAXU 3ABE3ITEYEHHS
IMOBOEHHOI'O BITHOBJIEHHA IHOPACTPYKTYPHUX
OB’EKTIB Y I'POMAJI

[lepeOyBatoun B cTaHi BiHHM 3a JEp)KaBHY HE3AJIEXKHICT 1 TepH-
TOpiaNbHy IUTICHICTh, YKpaiHa IIyKae NUIIXiB BiAOYIOBH Ta PEKOHCTPYKIIIi
IHQPaCTPYKTYpHUX 00’€KTiB JIsi 3a0e3leueHHsT CBOTO MaiOyTHBOTO.
Le 3aBmaHHS BUMarae CHHEPTii 3yCHIIb YPSAOBIIIB, MICIICBOI BIIaad, Oi3HECY
Ta TPOMAJSHCHKOTO CYCHiIbCTBA Y BUPOOJICHHI Ta peaisallii HalioHaIbHOT
crparerii BimOymoBu. Ilumpokwmit cycminpHHIT AWCKypc 3 THTaHb Bi3il
MaliOyTHROrO YKpaiHW, 3MII[HCHHS JEMOKpATil SK OCHOBH CKOHOMIYHOI
e(eKTUBHOCTI Ta COLIANBHOI CIpPaBEAIMBOCTI Mae 3a0E3MEeUNTH HE JTUIIE
HAalpalOBaHHs Ta BUOIp HAaWKpaluX pillleHb, a W JOCSTHEHHS CYCHUIBHOT
sromu. be3 1pOro HEMOXXIMBO peami3yBaTH HaBiTh HaWKpamli IDIaHA
1 TIPOEKTH.

Y nmnoBoeHHi pokn KwuiBcbka 00macTb 3a IOKa3HUKOM «PO3BUTOK
iHQPAaCTPYKTYypH» BXOAWIA JO JECATKH KpalmluxX perioHiB YKpaiHu.
IpniHCBKY MICBKY TepUTOpialibHy rpoMany yTBopeHo y 2020 p. muisxom
00’ eqHaHHs [pIiHCHKOT MiCBKOT pajil Ta IBOX CUTLCHKHX pajl: Ko3uHITIBChKa
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