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Abstract: A brief review of patents is given. The research performed by scientists, engineers and specialists in the area of
nanotechnologies and nanomaterials result in increased efficiency of construction, housing sector and adjacent fields of economy.
For example, invention «Elastic conductive film on the basis of silver nanoparticles», according to experts, is of great interest for
science and industry. This new type of electronics potentially can be applied in many fields, such as elastic sensor skin for robot
devices, portable electronics for functional clothes, elastic sensors and flexible electronic displays. Elasticity of materials is highly
needed in electronic devices that contact the human body or curved surfaces. Elastic conductive film contains many annealed
nanoparticles of conductive metal, in particular silver, applied on substrate. Adhesion of silver film is of great quality: when abrasion
test was finished, there were no defects or there were slight defects.

The specialists can also be interested in the following inventions in the area of nanotechnologies: a method to introduce
single-wall and/or two-wall and/or multi-wall carbon nanotubes in composition of adhesive additives for asphalt coating and
application of single-wall and/or two-wall and/or multi-wall carbon nanotubes in composition of adhesive additives; welding wire
with nanocomposite coating for welding of high-tensile steel; A method to produce nanocomposite material based on aluminium;
sewage treatment system with nanomodified natural sorbents et al.
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N306peTeHns B 0611aCTN HAHOTEXHONOINNA,
HanpaBJ/ieHHble Ha pelleHne npakTunyecknx sagad. Hacro I

Aemopebl:

NBaHoB JleoHnp Anekceesuny,
BuLe-npe3ngeHT, MexayHapoaHasa UHKeHepHaa akagemus,
r. MockBa, Poccus, L.a.ivanov@mail.ru

NemeHeB Anekcenn Bnagnmuposuy,
fgoueHT, Poccumnckuin rocygapcTBeHHbIN YHUBEPCUTET TypuU3Ma 1 CEpPBICa,
noc. Yepkusoso, MockoBckas o6nactb, Poccus, saprmgus@mail.ru;

MymuHoBa CBetnaHa PawmpoBHa,
[OLeHT, POCcniicKunin rocyAapCTBeHHbIV YHUBEPCUTET TypU3Ma 1 CepBuICa,
noc. YepkunsoBo, MockoBckas obnacTtb, Poccus, it.rguts@mail.ru

Pestome: B pedepatuBHOI popme npoBoamnTcs 0630p N306peTeHMI. Pe3ynbTaTbl TBOPUECKON AEATENIbHOCTU YUEHbIX, UHXEHe-
|POB U CMELMANNCTOB, B T.U. U M306pETeHNs, KOTOpble B 06/1aCTV HAHOTEXHOMOTMIA 1 HAHOMATEPANIOB MO3BOJIAOT B CTPOUTENBCTBE,
XKUNNLLHO-KOMMYHaTbHOM XO35IMCTBE, CMEXHbIX OTPACAX IKOHOMUKIM J0OUTbCA 3HauUnTenbHoro 3o dekTa. Hanpumep, nsobpete-
HMe «3nacT1YHas NPOBOASALLAs MIeHKa Ha OCHOBE HaHOYaCTUL, cepebpar, MO OLIEHKE SKCNEPTOB, MPUBIEKAET OOMbLION NHTEPEC
HayKW/ 11 MPOMBILLNIEHHOCTU. ITOT HOBbIN KJACcC 3IEKTPOHMKN UMEET MNOTEHLANbHOe NPYMEHEHE BO MHOTMX 00/1aCTAX, TaKMNX KaK
3NMaCTYHasi CEHCOPHAA KOXKa ANt POOOTOTEXHUUYECKUX YCTPOMCTB, HOCKMAs SNIEKTPOHMKA Ans GYHKLMOHANbHOW OfleXbl, 31acThy-
Hble JaTUMK/ U TMOKMe 3NeKTPOHHbIE ANCTIEN. INACTUYHOCTb MaTepranoB 0COBEHHO XKenaTeslbHa B ANTEKTPOHHbIX YCTPONCTBAX,
KOTOpPbIe JJOMIKHbI HAXOAWTbCA B KOHTAKTE C TEJIOM YeNOBEKA WM CONPUKACATbCA C UCKPVBEHHbBIMY NMOBEPXHOCTAMU. INacTUYHas
NnpoBoAsLLas NieHKa COAePXUT MHOMXECTBO OTOXKEHHbIX HAHOUACTHL, MPOBOASLLEro MeTaa, B YaCTHOCTY cepebpa, HAaHECEHHBIX
Ha cy6cTpart. CepebpsiHas nyieHKa ob6nalaeT oueHb XopoLler aaresueli K CybcTpaTy — Nocsie UCTMbITaHUS Ha CTUPAHUE NOBPEXAEHWI
He ObI1I0 UM OHV BblN HEGOMbLLIMMU.

TakXKe NpeacTaBnAOT MHTEPEC AN CNeuranucToB cefyouire n3o06peTeHnsa B 06/1acT HAHOTEXHONMOTMMIA: Crocob BBeAeHNWs
OJHOCTEHHbIX U/WJIN [IBYCTEHHbIX U/UNi MHOTOCTEHHBIX YTNIePOAHBbIX HAHOTPYOOK B COCTaB aAre3noHHbIX J06aBOK /1A achansToBOro
MOKPbLITUSA U MPUMEHEHNE OQHOCTEHHDBIX /UMW [BYCTEHHDBIX /UM MHOFOCTEHHbIX YrNIePOAHbIX HAHOTPYOOK B COCTaBe aire3MOHHbIX
[06aBOK; CBapoYHasi MPOBOJIOKA C HAHOKOMMO3VLMOHHbBIM MOKPbITUEM /sl CBAPKM BbICOKOMPOUHbIX CTafieil; cnocob nonyyeHus
HaHOKOMMO3MTHOTO MaTepuasna Ha OCHOBE aNiOMUHUS; CUCTEMA OUMCTKM CTOYHBIX BOZ, C MCMOJSIb30BaHUEM HaHOMOANGULIMPOBAHHBIX
NpYPOAHbIX COPOEHTOB 1 Ap.

Knroyeevle cioea: HaHOYaCTULbI cepe6pa, HAHOTEXHONOINM B CTPOUTENDCTBE, yrnepoaHble HaHOpr6KI/I, HaHOKOMMO3UTHbIN
MaTepuan, HAHOCTPYKTYPUPOBAHHOE NOKPbITUE, HAHO- N MUKPOYaCTULbl, HAHOKPUCTaNM4yeckoe nokpbiTne.

Ana yumupoeanus: VeaHos J1.A., lemeHeB A.B., Mymurosa C.P. 306peTeHunsi B 0651aCT HAHOTEXHOJIOTUIA, HanpPaBJiEHHble
Ha pelleHne npakTnyeckmx 3agay. Yactb Il // HaHoTexHonorum B ctpontenbctBe. — 2019. — Tom 11, N2 2. - C. 175-185. - DOI:
10.15828/2075-8545-2019-11-2-175-185.
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INTRODUCTION

The practical application of the results achieved by
scientists, engineers and specialists can become efficient
tool to increase number of import-substituting goods and
to rise labor productivity. An invention is known to be a
new, with distinctive characteristics technical solution
with proved efficiency (new technologies, structures or
new substances). The paper reviews the essence, technical
result and practical value of some inventions concerning
nanotechnologies.

MAIN PART

A method to produce nanosize fibers in the form of
branched bundles of high-melting metal (RU 2678859 C1)

The technical result of the given method is production
of branched nanofiber bundles made of wolframite and
molybdenum in which the thickness of fiber is 25—200 nm
and the total length of the bundle is about 20 um. The
production is based on the method of self-spreading high-
temperature synthesis. All this results to decreased energy
consumption and facilitated process [1].

The invention can be used to manufacture thin fibers
of wolframite and molybdenum employed in high-tem-
perature instruments, electronic devices and detectors,
magnetic recording systems, nanomechanics, magnetic
electronic systems, vacuum electronics and material sci-
ence as emitters of electrons, for electrodes, solar cell
batteries, as electrodes sensitive to pH, as gas sensors, as
cantilever for scanning tunnel microscopy, as an element
for composite materials, as electrode materials, as cathode
of field emission, for production of nanoelectromechani-
cal elements, in high-temperature nanotechnology as a
source of polarized infrared light. Certain practical tasks
require nanosize wires, mostly made of metals. Metals are
efficient due to high electrical conduction, high thermal
conductivity, mechanical and magnetic properties.

Elastic conductive film on the basis of silver nanopar-
ticles (RU 2678048 C2)

Elastic electronics is of great interest for science and
industry. This new type of electronics can be potentially
applied in many fields, such as elastic sensor skin in ro-
botics, portable electronics for functional clothes, elastic
detectors and flexible electronic displays [2]. Elasticity
of materials is highly needed in electronic devices that
contact the human body or curved surfaces. However
standard electronic devices are usually made of hard ma-
terials unable to strain, bend or twist.

Elastic conductive film contains many annealed
nanoparticles of conductive metal, in particular silver,
applied on substrate. Conductive film is produced by dis-

persing many particles of conductive metal, in particular
silver, with organoamine in mixed organic solvent that
contains hexadecane with production of ink composition
with nanoparticles of conductive metal and application
of the layer of the given composition on the surface of
elastic substrate, with dissolution at least some part of
the substrate and annealing of this layer. Elastic substrate
is polyurethane modified with complex polyether. The
technical result is elastic conductive film characterized by
the first conductivity related to the shape of conductive
film in annealed state and the second conductivity when
the film is strained at least in one direction respect to the
shape in annealed state, at that the second conductivity
is more than the first one. Adhesion of silver film is of
great quality: when abrasion test was finished, there were
no defects or there were slight defects.

A method to produce sintered hard alloy (RU 2679026
Cl)

Invention refers to powder metallurgy, in particular to
sintered hard alloys and can be applied in production of
tools for metalworking by cutting and pressure as well as
in production of tools exposed to abrasive wear [3]. The
invention is aimed at increasing physical, mechanical and
operational characteristics of hard alloy due to increased
homogeneity of microstructure, prevention of intensive
recrystallizing of carbide grain and decreased Al O, par-
ticles conglomeration.

The method to produce sintered hard alloy materials
based on wolfram carbide consists of the following stages:
preparation of furnace charge that contains powder of
wolfram carbide, cobalt and nanopowder additive, press-
ing and agglomerating of it. Aluminum powder is used
as nanopowder additive. Furnace charge is prepared by
mixing the additive in ethanol by means of ultra-sound
dispersion and introduction of wolfram carbide and co-
balt powders into obtained suspension. Agglomerating of
prepared furnace charge is performed in 2 stages. During
the first stage agglomerating is run under the temperature
550°C, this is when aluminum oxide disperse-hardening
particles of aluminum nanoparticles are formed. At the
second stage sintering is performed under the temperature
1370°C with final agglomerating. Disperse inclusions of
nanosize aluminum oxide Al O, prevent intensive recrys-
tallizing of wolfram carbide grains and provides formation
and conservation of fragmentarily nanostructured hard-
alloy composite material, increased structure homogene-
ity and a set of composite strength characteristics.

Detonation nanodiamond surface functionalization
method (RU 2676975 C2)

Detonation nanodiamond (DND) that are synthe-
sized from explosives in large-scale are becoming more
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and more applicable. Due to small size of DND crystals
(4—6 nm) and high specific surface of nanodiamond ma-
terial chemical composition of surface greatly affects on
DND behavior in different technological processes. That
imposes the task to provide chemical direct modifica-
tion of DND surface (chemical inoculating of functional
surface groups). Flouration of carbon materials includ-
ing diamond materials is known to be the most efficient
method to modify and control their physical and chemical
properties. Flouration of diamond nanopowder surface
leads to improved tribological characteristics, increased
stability of DND liquid suspensions [4].

The technical task of the invention is to create a meth-
od to functionalize surface of detonation nanodiamonds
by means of flourating that eliminates necessity to use
radiation treatment and increases homogeneity degree of
DND surface functionalization. The mentioned scopes
are achieved with thermo-chemical treatment of DND
powder in homogenous mixture with PTFE powder under
temperature 420-500°C till full degrading of PTFE as well
as use of mixture in which nanodiamond powder is 20—
35 mass%. Thermo-chemical treatment is regarded in this
technical solution as heating DND powder in presence
of initial products (radicals) of PTFE thermal degrading.

A composition for metal articles bonding (RU 2678063
Cl)

Invention can be used in mechanical engineering and
equipment repair works. A composition for metal articles
bonding contains elements in the following ratio, weight
mass: anaerobic sealant AH-111 — 98,3—99,1; filler: alu-
minum nanopowder 70 — 0,7—1,3, copper nanopowder
70 — 0,2—0,4. That reduces time of bond hardening, in-
creases bond durability under cycle loading. Anaerobic
sealants are multi-component liquid compositions that
are able to keep the properties for a long time and harden
fast without contacting air oxygen. Anaerobic sealants
are based on polymerization compounds of acrylic fami-
ly, often dimethacryl ether polyalkyleneglycol which are
characterized by high rate of transformation into three-
dimensional bonded polymers. Composition of anaerobic
sealants also consists of inhibiting and detonating systems
that provides long-term storage of sealants and fast hard-
ening in articles, different gelling materials, modifiers,
colourants and other types of additives [5].

An electrochemical method to produce chemoresistor
based on nanostructures of cobalt oxide (RU 2677093 C1)

An invention refers to sensor engineering and nano-
technologies, in particular to development of gas sen-
sors of chemoresistant type used in gas detecting [6]. The
method of production of chemoresistor on the basis of
cobalt oxide nanostructures is performed in the following

way: in the container equipped with reference electrode
and auxiliary electrode filled with electrolytic solution
that contains nitrate-anions and cations of cobalt, cobalt
oxide nanostructures are precipitated on dielectric plat-
form with strip electrodes which role is work electrode
by applying constant electric potential from —0,5 V to
—1,1 V to work electrode relatively reference electrode
for 0,5—5 min and under the temperature of electrolytic
solution in the range 20—80°C. After that the platform
with precipitated layer of cobalt oxide nanostructures
is flushed out with distilled water and dried under room
temperature. The invention makes it possible to create
chemoresistor on the basis of cobalt oxide nanostructure
with electrochemical method with low cost in one-stage
technological process.

A method to produce 2d crystals of silicone carbide with
electro-impulse method (RU 2678033 C1)

A method refers to nanotechnologies and can be used
for production of nanocomposite materials for nanoelec-
tronics to create power sources operating under extremal
conditions. The unique properties of nanomaterials de-
pend on their dimension. Earlier 2D structures were out
of interest as they were considered impossible but after
graphene has been created 2D structures occupied im-
portant position among materials and are studied around
the world. Soon after graphene was obtained by mechani-
cal layering, the methods based on vapor deposition and
thermal decomposition were proposed to produce it [7].

The scope of the given invention was to elaborate the
method aimed at formation of isolated silicon carbide
2D crystal on the basis of oriented destruction of SiC
by solder planes. The given method is based on oriented
layering. The transfer from macrotechnology to micro-
and nanotechnology has been performed in this method.

The technical result is isolated 2D monocrystals of
silicon carbide with thickness 10—50 nm. The technical
result is achieved due to the following steps: high impulse
voltage is supplied to electrode from monocrystal silicon
carbide, at this monocrystal is destroyed with formation
of 2D structures that precipitate on receiver surface. Ex-
foliation of crystal along solder plane is performed under
impulse electric field of high voltage (more than 106 v/
cm) with impulses which duration is 10—20 us and on-off
time is 3—20. Exfoliation of silicon carbide from mono-
crystal surface runs under normal conditions (298°K,
105Pa) at the air, therefore closed reactor is not needed.

A method to produce nanoporous polymers
(RU 2676765 C1)

A method refers to a method to produce nanoporous
polymers with open pores that can be used in produc-
tion of porous polymer articles such as films, filters,
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membranes and other gas-permeable materials [8]. The
method consists of the following stages: uniaxial or bi-
axial polymer article drawing in physically active liquid
environment that provides wetting of article surface and
formation of porous structure with further thermofixa-
tion of the article in physically active liquid environ-
ment. The environment is removed after thermofixation
when the article is kept strained. Produced nanoporous
polymers on the basis of amorphous glass-like or crys-
tal polymers are characterized by volume porosity and
vapor-permeability.

The method can be performed at any known indus-
trial facilities for oriented drawing of polymers articles,
equipped with tools that provide contact of article surface
with physically active environment, for example, by im-
mersing in solution or spraying the environment on the
article surface. The stage of thermofixation in physically
active environment can be performed, for example, by
means of immersing in liquid environment or any other
known method that provide contact of article surface with
environment. At the stages of drawing and thermofixation
one can use physically active environment of single or
different compositions. The sample is kept in the environ-
ment during thermofixation for the period that provides
even heating of its volume. The time of even heating de-
pends on the equipment.

A method to produce lateral nanostructures (RU
2676801 C1)

Invention refers to application of nanotechnologies
in production of specific nanostructures used in differ-
ent engineering fields, including those for manipulation
with single molecules for obtaining new nanostructures.
In the method used for production of lateral nanostruc-
tures modulation of nanostructure or heterostructure
composition in lateral direction is performed without
nanolithography, but due to special features of Frank—
van der Merve layer growth mode in which the growth of
single monolayer is accompanied by tangential motion
of island region borders that start from inheriting from
layer to layer defects, different, interchanging according
to design of structures nanostructure materials. Inherited
from monolayer to monolayer defects of crystal structure
or artificially created nucleating seeds determine peri-
odicity of single nanostructures grown by this method.
The method considers three types of submode in Frank—
van der Merve growth mode: 1) branch motion of island
border (similar to Frank—van der Merve growth mode
on surface); 2) parallel border displacement (similar to
layer mode); 3) point growth of border only by means of
entrapment of adsorbed particle with step curve. If the

latter mode is performed, it is possible to obtain lateral
nanostructures that don’t include a part of seeds related
to inherited defect [9].

A composition for production of electrical conductive
hydrophobial coating based on lacker with carbon nano-
tubes and a method to manufacture it (RU 2677156 C1)

The invention refers to electrical conductive hydro-
phobial coating based on lacker with carbon nanotubes
and a method to manufacture it [10]. The coating is de-
signed mostly for polymer products. Electrical conductive
hydrophobial coating includes, weight part: film-forming
interpolymer — 7,25-+8,30, epoxide resin — 0,72--0,83,
electrical conductive filler which is carbon nanotubes —
0,90+2,03. A method to produce electrical conductive
hydrophobial coating by applying coating composition
and further drying under different temperatures has been
described. Technical result — electrical conductive hydro-
phobial coating characterized by the value of interfacial
angle of contact from 106,90 to 135,80° and surface re-
sistivity up to 16,07 Ohm/sq.

These are inventions in nanotechnological area that can
be interesting for specialists:

* A method to introduce single-wall and/or two-wall
and/or multi-wall carbon nanotubes in composition
of adhesive additives for asphalt coating and applica-
tion of single-wall and/or two-wall and/or multi-wall
carbon nanotubes in composition of adhesive additives
[11];

* A method to erect cast-in-situ reinforced concrete
structures [12];

* A method to produce a web of composite reinforce-
ment [13];

*  Welding wire with nanocomposite coating for welding
of high-tensile steel [14];

* A method to produce nanocomposite material based
on aluminium [15];

* A method to produce nanosize powder of zirconium
boride [16].

+ Sewage treatment system with nanomodified natural
sorbents [17].

CONCLUSION

The innovative economy of any country cannot be
developed without intellectual property which partially
consists of patents. This is why much attention should be
given to promotion and support of researches in different
scientific areas. And the results of these works could be
startpoint for efficient solutions of practical tasks.
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BBEJEHUE

B coBpeMEHHBIX YCITOBHSIX MCITOIb30BaHME N300pe-
TEHUI yYEHBIX, UHXKEHEPOB U CIIELIMATUCTOB MOXET CI1O-
c00CTBOBATh (P(HEKTUBHOMY PEIICHUIO 33124 MMITOPTO-
3aMEIeHUS 1 TIOBBIIICHUS IIPOM3BOAUTEIIEHOCTHI TPYIA.
Kaxk n3BectHO, 1300peTeHNEe — 3TO HOBOE, 00JIaarolee
CYLIECTBEHHBIMU OTJIUYMSIMU PELICHUE TEXHUUYECKON
3a7a4n, 00eCIICUYNBAOIIEEe TTOJIOXKUTEIBHBIN 3DdeKT
(HOBBIC TEXHOJIOTUU, KOHCTPYKIIMH, HOBBIC BEIIICCTBA).
B cTaTbe paccMOTpeHBI CYIITHOCTD, TEXHUICCKHI pe-
3yJIbTaT, TIPAKTHIECKass 3HAYNMOCTb HEKOTOPBIX M30-
OpeTeHU i, OTHOCSIIMXCS K 00J1aCTM HAHOTEXHOJIOTUM.

OCHOBHAA YACTb

Crnioco0 u3roToBJieHNs] HAHOPA3MEPHBIX HUTEN B BUIE
PA3BETBJCHHBIX NMYYKOB M3 TYromjaBKOro mMerajjia
(RU 2678859 C1)

TexHnuecKnM pe3yabTaToOM IIpeiIaraeéMoro crrocoda
SBJIIETCSI TIOJTyYEeHME Pa3BETBIIEHHBIX ITyYKOB HAHOBOJIO-
KOH 13 BoJIb(hpaMa 1 MOJIMOIeHA TOJIIMHOM OTASTbHOMI
HUTH OT 25 1o 200 HM M 0OIIel IIMHOM IMydKa OKOJIO
20 MKM IIp¥ IIOMOIIM METOIa CAMOPACIIPOCTPaHSIOIIe-
rocst BeicokoTemItepatypHoro cuaTesa (CBC), cHike-
HHUEe 9Hepro3aTparT U yIrpolieHue npouecca [1].

M300peTeHNEe MOXKET OBITh UCIIOJIB30BAHO IS T10-
JIydeHUs] TOHKUX HUTE 13 Bolb(pamMa U MoIMOAeHa,
WICTIOJIBb3YEMBIX B BEICOKOTEMIIEpaTypHBIX TpUOOpax,
B 2JIEKTPOHHBIX YCTPOMCTBAX M JaTYMKaX, B MATHUT-
HBIX 3aITMCHIBAIOIINX YCTPOMCTBAX, B HAHOMEXaHU-
K€, MarHUTO9JIEKTPOHUKE, BAKYYMHOM 2JIEKTPOHUKE
W MaTepuajoBeJeHUN, KaK DMUTTEPHI DJIEKTPOHOB,
JIJIST DJIEKTPOAOB, I COJTHEYHBIX OaTapeii, B KaUyeCTBe
3JIEKTPOJOB, UyBCTBUTEILHBIX K pH, B KauecTBe Ta30BbIX
CEHCOPOB, B KaUueCTBe KaHTUJIEBEPOB 71T CKAaHUPYIOIIEH
TYHHEJTbHON MUKPOCKOIINH, B KAUECTBE KOMIIOHEHTOB
KOMIIO3UIIMOHHBIX MaTepHajioB, B KAYECTBE MaTepHUaioB
3JIEKTPOJIOB, B KaUeCTBE KATOJOB MOJIEBOM DMUCCHUH,
JITST U3TOTOBJIEHUSI KOMITOHEHTOB HaHORJIEKTpOMeEXa-
HUYECKUX CUCTEM, B BBLICOKOTEMIIEPATYPHOIT HAHOTEX-
HOJIOTUHY B Ka4eCTBE UCTOYHUKOB MOJISIPU30BAHHOTO
nH(paKpacHOro cBeTa. [J1s 11eJToro psiia MpaKTUIeCKIX
TIpUMEeHEHUI HeoOXoauMa HaHOpa3MepHast IIPOBOJIOKa,
TIpeXe BCEro, U3 METAJUIOB. MeTaJuTbl TPUBJIeKATETbHBI
BBUY CBOEI BBICOKOI 3JIEKTPOIIPOBOIHOCTH, BBICO-
KOH TEIIONPOBOTHOCTH, MEXaHMIECKNX I MATHUTHBIX
CBOICTB.

DacTHYHAS NPOBOAANIASA MJIEHKA HA OCHOBE HAHOYA -
ctui cepedpa (RU 2678048 C2)

DnacTuyHasg QJICKTPOHUKA IMPUBJICKACT 0OOoJIbIIOM
HNHTEPEC HAYKMU WU MMPOMBIIIJICHHOCTH. DTOT HOBBIN

KJIaCC 3JEKTPOHUKU MMEET MOTEeHIMaJbHOE TTpUMe-
HEeHMEe BO MHOTMX OO0JIACTSX, TAKUX KaK 2JIaCTUYHAas
CEHCOpHas Koxa JJIs pOOOTOTEXHUYECKUX YCTPONCTB,
HOCHMasI 3IeKTPOHUKA TS (PYHKIIMOHATLHOM OJCXKIHI,
2JIACTUYHbIE TATYMKU U TUOKUE JIEKTPOHHbBIE AUCTUIEN
[2]. BDmacTMYHOCTL MaTepHUaIOB OCOOEHHO XelaTeIbHa
B 2JIEKTPOHHBIX YCTPOMCTBAX, KOTOPbIE TOJXKHBI Ha-
XOJUTBLCS B KOHTAKTE C TEJIOM YeJl0BeKa WM COMpU-
KacaTbCs ¢ ICKPUBJICHHBIMU MTOBepXHOCTIMHU. OMHAKO
CTaHAApTHbIE 2JIEKTPOHHbBIE YCTPOUCTBA OOBIYHO U3T0-
TaBJIMBAIOT U3 XKECTKUX MaTEepUaJioB, KOTOPbIE HE CIO-
COOHBI K pacTSIKEHUI0, CTU0AHUIO U CKPYYMBAHUIO.
DacTYHasI TIPOBOASIIIAS TUICHKA COMEPKUT MHOXKE -
CTBO OTOX KEHHBIX HAHOYACTHUI] MPOBOISIIETO METaJLIA,
B YaCTHOCTH, cepeOpa, HaHeCEHHBbIX Ha cyocTpar. [1po-
BOZISI1IA8 TUIEHKA MTOJlydyeHa JUCTIEpTUpOBaHEM MHOXe-
CTBa HAHOYACTUIL MPOBOJSAIIETO MeTaJlJla, B YACTHOCTHU
cepebpa, c opraHoaMUHOM B CMELLIAHHOM OpPTaHUYeCKOM
pacTBopuTese, coaepKalleM rekcaaekaH, ¢ MoJaydeHueM
KOMITO3UILIMU YEPHWUJI C HAHOYACTULIAMU MTPOBOISIIIIETO
MeTajula 1 HAHECEHUEM CJI0S1 KOMIO3UIIMU YEPHUJI C Ha-
HOYaCTULIAMU Ha TOBEPXHOCTh 2JIACTUYHOTO cyOCcTpara,
C pacTBOpEeHHUEM, 10 MEHbIIIe! Mepe, YacTu cyocTparta
U OTXWTOM YKa3aHHOTO cjiosl. [1pu 2TOM 351aCTUYHBIM
cyOcTpaToM SBJeTCS MOAUMULIIMPOBAHHBIN CIOXHBIM
noaudgupoM noguyperad. TeXxHu4eckuit pe3yabrar —
obecrieueHe 2JIACTUIHON TTPOBOASIIEH MIeHKH, 00-
JIajaroleit mepBoit MpoOBOAUMOCTBIO, CBSI3aHHOI ¢ (hop-
MO TIPOBOSIIEH TIJIEHKU B OTOXXKEHHOM COCTOSIHUM,
1 BTOPOW MPOBOJAUMOCTBIO IMPU PACTITUBAHUY TIJIEHKU,
110 MEHbIIEN Mepe, B OAHOM HAaNpaBJIeHUN OTHOCUTEb-
HO )OPMBI B OTOXK;KEHHOM COCTOSIHWM, TIPUYEM BTOPast
MPOBOAUMOCTD OOJIblIIE, YEM MEpPBasi MPOBOAUMOCTb.
CepebpstHas TUIEHKA 00J1a1aeT IIPEeBOCXOMHOM aare3neit
K cyOCcTpaTy — mocjie UCIIbITAHUS Ha UCTUPAHUE TO-
BPEXIEHUI He ObUIO WJIM OHU ObLIM HEOOJIbITUMU.

Cnoco6 moJyJeHHsI CIIEYEHHOTO TBEPIOIO CILIABA
(RU 2679026 C1)

M306peTeHne OTHOCUTCS K MOPOIIKOBOM MeTall-
JIypTHHY, 2 UMEHHO K CIICYCHHBIM TBEPIBIM CIIaBaM,
1 MOXET OBITh MCIIOJIb30BAaHO ST M3TOTOBJICHUS MH-
CTpyYMeHTa 00pabOTKM METaJUIOB pe3aHUeM, JaBIICHU-
€M, a TaKKe IUIST MaTePUAIOB, pabOTAIONINX B YCIOBHUSIX
abpasuBHOTO M3HOCa [3]. B ocHOBY M300peTeHUs MO-
JIOXEHa 3aJadya MOBBIIICHUS (PU3UKO-MEXaHNICCKIX
1 9KCIUTyaTallMOHHBIX XapaKTepUCTUK TBEPIOTO CIIaBa
3a CYET MOBBILIEHUSI OMHOPOIHOCTU MUKPOCTPYKTYPHI,
IIPEeIOTBPAIICHIUS MHTCHCUBHOM peKpUCTAUIM3AINN
KapOMITHOTO 3¢pHA 1 CHIDKCHUSI KOHTJIOMEPUPOBAHUS
HaHOYaCTHUILL A1203.

Cr10c00 TTOTyYeHUS CIIEYCHHOTO TBEPHAOCILIaBHO-
ro MaTepuaja Ha OCHOBE KapOmma BoJib(hpaMa BKIIO-
YaeT MPUTOTOBJICHNUE IIIUXTHI, COMepKaIIeii TTOPOIITKI
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KapOuga BoJib(hpaMa, KoOajbTa 1 HAHOMOPOIIKOBYIO
Io0aBKy, ee TIpeccoBaHUe U CrieKaHue. B kauecTBe Ha-
HOIOPOIIIKOBOM 100AaBKU MUCIOJb3YIOT HAHOMOPOILIOK
amoMuHYS. 1IIMXTy TOTOBST IyTeM CMEIIMBaHUS YIIO-
MSTHYTO# MOOABKU B 3TWJIOBOM CITUPTE IIPH ITOMOIIN
YIIBTPa3BYKOBOTO TUCIICPTUPOBAHUS M TTOCTICIYIOIIETO
BBEACHMSI B TIOJIYYCHHYIO CYCITCH3HUIO TTOPOIIKOB Kap-
6una Boiabdpama n Kobdanbra. CriekaHue TTOJTydeHHOM
IIMXTHI TIPOBOIAT B IBa dTalla, HAa IIEPBOM M3 KOTOPHIX
crnekaHue BeayT npu Temmeparype 550°C ¢ obecrieue-
HIEeM 00pa30BaHMS TUCTICPCHO-YITPOUHSIOIINX YaCTHI]
oKcHaa aIIOMUHUS U3 HAHOYACTUI] aIIOMUHUS, a Ha
BTOpOM — mipu Temriepatype 1370°C ¢ obecrieueHUEM
OKOHYATEJILHOTO CTIcKaHMs. cIiepcHbIe BKITIOUCHMS
HAHOPa3MEPHOTO oKcuaa amoMunus Al,O, npenoTspa-
IIAIOT MTHTEHCUBHYIO PEKPUCTAIUIM3AIIAIO 3¢PeH Kapouma
BOJIb(hpaMa, CIIOCOOCTBYIOT (hPOPMUPOBAHUIO U COXpaHe-
HUIO (hparMEHTApHO HAHOCTPYKTYPHUPOBAHHOTO TBEPIO-
CITIABHOTO KOMITO3UITMOHHOTO MaTepHraIa, TTOBBIIICHUIO
OIHOPOTHOCTHU CTPYKTYPHI ¥ KOMITIIEKCA TIPOYHOCTHBIX
CBOIMCTB KOMITO3UTA.

Crioco0 (hyHKIIHOHAIM3AMNH IIOBEPXHOCTH I€TOHAIIN -
onnbix HaHoaima3oB (RU 2676975 C2)

HetoHanmoHHbIe HaHOaMMa3bl (IHA), cuHTe3u-
pyeMble U3 B3PbIBYATHIX BEIIECTB B TPOMBIIUIEHHBIX
MacITadax, HaxomsT Bce 6oJiee IMPOKOe ITPaKTUIECKOe
npuMeHeHne. B ¢BsSI3M ¢ MaJIbIM pa3MepoM KPpHUCTAIIIIOB
JHA (4—6 HM) 1 BBICOKOI yI€IbHOM IIOBEPXHOCTHIO Ha-
HOaJIMa3HOTO MaTepHrala XUMHIECKHII COCTaB TTIOBEPX-
HOCTU OKa3bIBAET pelllarolliee BIUgHNE HA MOBEAEHUE
JAHA B pa3In4yHBIX TEXHOJIOTUUECKUX TIpolieccax. B cBs-
3H ¢ 9TUM BO3HMKAET ITpo0IIeMa HaTpaBIeHHON XIMIIe-
cKoif MomuduKaun mosepxHocT JJHA (xumumdaeckas
IpUBUBKa (PYHKIIMOHAIBHBIX ITOBEPXHOCTHBIX TPYITI).
M3BecTHO, 4TO (hTOPHUPOBAHNUE YITICPOTHBIX MATePUAJIOB,
BKJTIOUAs aJIMa3HbIe MaTepUallbl, SIBJISICTCS HanmboIee
3 GEKTUBHBIM METOIOM MOAN(MUKAIINY 1 YIIPABICHUS
X QU3NKO-XUMUIECKUMHU cBolicTBaMu. DTOpmpoBaHe
TOBEPXHOCTU aJIMa3HBIX TTOPOIIKOB IMPUBOIUT K YIIyd-
IICHUIO TPUOOJIOTMUECKIX CBOMCTB, IIOBHIIIICHUIO YCTOM-
YMBOCTH XUAKUX cycrien3uit JJHA [4].

Texauueckoit 3amadeif HaCTOSIIETO N300PETCHUS
SIBIISICTCST CO3aHMe CITocoba (PYHKIIMOHATN3AIINH T10-
BEPXHOCTH JICTOHALIMOHHBIX HAHOAJIMAa30B IIyTEM ¢
(TopupoBaHus, 00ECIICUNBAIOIIETO NCKITIOUCHIE HE00-
XOIUMOCTH MCITOJTH30BAaHMS PATUAIMOHHON 00pabO0TKI
¥ TIOBBIIIICHUE CTEITIEHN OMHOPOTHOCTH (PYHITMOHAIN3A -
uu nosepxHoct JIHA. YkazaHHble LIeJ U JOCTUTAIOTCS
TepMOXUMUUECKOI 00paboTkoii mopoika [JJHA B ogHO-
pomHoiT cMecH ¢ moporkoM [IT®D mpu TemmepaType
420—500°C 10 TTOJTHOTO pa3IoKeHUS TToIuTeTpadpTOp3-
tiiieHa (ITTM3), a TakKe UCIIOTb30BAaHUEM CMECH TP
colep>KaHUM MopoIika HaHoanMmasoB 20—35 Bec.%. Iox,

TEPMOXUMUIECKOI 00padOTKOI B TaHHOM TEXHUIECCKOM
pellIeHUN Toapa3yMeBaeTcsl mporpeB nopoika JIHA
B IIPUCYTCTBUM ITEPBUYHBIX ITPOIYKTOB (paInKaJIOB)
TepmopasiioxeHus [ITOD.

Kommno3nms 1719 cKiienBaHus MeTAIMIECKHX W3 IeJTHii
(RU 2678063 C1)

M3o0peTeHure MOXeT ObITh UCITOJIb30BAHO B 00JIaCTH
MAaIIMHOCTPOCHUS U PEMOHTA TeXHNKHU. KomIto3numus
IIJIsSI CKJIEMBAHUSI METAJUTMICCKUX M3ICITUIA COOEPKUAT
KOMITOHEHTHI TP CJIEAYIOLIEM COOTHOIIEeHUH, Mac. %:
aHa’poOHBIN TepMeTK AH-111 — 98,3—99,1; Hamo-
HUTENIb: HaHOMopo1IoK amomuaus 70 — 0,7—1,3, HaHO-
nopoiok Meau 70 — 0,2—0,4. ObecnieynBaeTcs COKpa-
IIeHNEe BPeMEHHU OTBEPKICHUS KIICEBBIX COCTMHECHUA,
YBEJIMYCHNUE JOJITOBEYHOCTH KJICEBBIX COCIMHEHUI TIPH
IUKITICCKOM HaTrpy:KeHUN. AHA3POOHBIC TEPMETUKH
MIPEICTABIISIOT COO0T MHOTOKOMITOHCHTHBIC XXUIKIEC
COCTaBBI, CITOCOOHBIC IJIUTCIBHOE BpeMs XPaHUTHCS
0¢3 M3MEHEHMST CBOMCTB U OBICTPO OTBEPXKIATHCS TIPU
OTCYTCTBUH B3aMMOICHCTBHUS ¢ KMCIOPOIOM BO3IyXa.
OCHOBOIT aHaPOOHBIX TEPMETUKOB SBJISIIOTCST TIOJTH -
MEpU3allMOHHO CIIOCOOHBIC COCTMHEHUST aKPUIOBOTO
psima, Jaie BCero TMMeTaKpUIOBEIC S(UPHI TTOJTHATKI -
JICHTJIIUKOJICH, TSI KOTOPBIX XapaKTepHa BICOKAsS CKO-
POCTB IIPEBPAICHUS B TPEXMEPHO-CIITUTHIC TIOJTUMEPHI.
B coctaB aHa3pOOHBIX TEPMETUKOB BXOMIST TAKKE MHTH -
Oupylonme 1 THALMNPYIOIINE CUCTEMBI, O0ECTIeYrBa-
IOIMe IJIUTEIFHOE XpaHeHNEe TePMETUKOB M OBICTPOE
OTBEPXKICHUE B M3ICIHUIX, pa3IMIHBIC 3aTYCTUTEIN,
MoanUKaATOPhl, KpAaCUTEIU U IpyTrue 100aBKu [5].

Crioco0 u3roToBJieHHsS XeMOPE3HCTOPA HA OCHOBE HA-
HOCTPYKTYP OKCHIA KOOAJIbTA 3JEKTPOXUMUYECKHM METO-
oM (RU 2677093 C1)

M3006peTeHne OTHOCUTCS K 00JIaCTU CEHCOPHOI TeX-
HUKW M HAHOTEXHOJIOTHUIA, B YaCTHOCTH K pa3paboTKe
ra30BBLIX CEHCOPOB XeMOPE3UCTUBHOTO TUIIA, UCITOJIB3Y-
€MBIX [UIST IeTeKTUpoBaHus Ta3oB [6]. Criocob M3rotos-
JIEHUS XeMOpe31CTopa Ha OCHOBE HAHOCTPYKTYP OKCUAA
KOOaIbTa 3JIEKTPOXMMUYECKIM METOIOM XapaKTepu3y-
eTCd TeM, YTO B EMKOCTH, 000PYIOBAHHOM DJIEKTPOAOM
CpaBHEHUWS W BCIIOMOTATEJIBbHBIM 3JIEKTPOJIOM, 3aTI0J-
HEHHOI 3JIEKTPOJINTOM, COIePKAIIM HUTPAT-aHUOHBI
1 KaTUOHBI KOOAIbTa, HAHOCTPYKTYPHI OKCHIA KOOaIbTa
OCaXIAIOT Ha IUDJIEKTPUUECKYIO TTOUIOXKKY, 000pYI0-
BaHHYIO TTOJIOCKOBBIMM 2JIEKTPOJAMU, BBITTOTHSIOIINMI
pOJIb paboyYero aJIeKTpoaa, IyTeM MPUJIOKEeHUS K pa-
004eMy BJIEKTPOAY MOCTOSTHHOTO 3JIEKTPUYECKOTO MO~
tennmaina ot —0,5 1o —1,1 B oTHOCUTeNTbHO BJIeKTpoaa
cpaBHeHUd B TeueHne 0,5—5 MUH U TIpU TeMIiepaType
syiekTposmTa B quaraszone 20—80°C, mocie 4ero moj-
JIOXKY C OCaXXJIEHHBIM CJIOEM HAaHOCTPYKTYpP OKCHIa
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KO00aJIbTa TIPOMBIBAIOT TUCTUUIMPOBAHHOM BOIOM 1 BBI-
CYIIVBAOT IIPY KOMHATHOI TeMItepaType. M300peTeHne
obecrieunBaeT BO3MOXHOCTD CO3IaHUSI XeMOpe3ncTopa
Ha OCHOBE HAHOCTPYKTYpP OKCHIa KOOATbTa 3JICKTPOXHU-
MHWYECKIM METOIOM C HU3KOM Ce0eCTOMMOCTEIO B OTHO-
3TAITHOM TEXHOJIOTMYECKOM IIpoliecce.

Crnioco0 mosryuennsi 2d KpiCTALIOB KapOuia KpeMHHUS
anexkTpoummnyiabcHbiM MeTonoM (RU 2678033 C1)

M300peTeHre OTHOCUTCS K 00JIaCTM HAHOTEXHO-
JIOTUM ¥ MOXET OBITh MCITOJIb30BAHO IS TIOTYICHUS
HAHOKOMITO3UTHBIX MAaTePUAJIOB IISI HAHORJICKTPOHN -
KU IJIST CO3MAHNS NICTOYHUKOB ITMTAaHMSI, PAOOTAOIIINX
B OKCTpEeMaJIbHBIX YCIOBUSIX. YHHUKAJIbHEIC CBOCTBA
HaHOMAaTepHaJIOB OIPEICIITIOTCS X pa3MepPHOCTHRIO. Pa-
Hee 2D cTpyKTypaMu IIpeHeOperain, ITOCKOIBKY CUNTA-
JI HEBO3MOXHBIMH, HO TIOCJIe co3maHus rpacdeHa 2D
CTPYKTYPHI 3aHSUIM BaXKHOE MECTO CPEIW MaTepUalioB
¥ TTIOIBEPIIINCH M3YUCHUIO 10 BceMy Mupy. Beckope 110-
cJIe TIorydeHus TpadeHa MeXaHMIEeCKUM PacCIIOCHUEM
OBLIH ITPEIJIOKEHBI CITOCOOHI €T0 ITOTYJYCHHS OCAXKICHU-
€M U3 I1apa U TepMUYECKUM pa3jioxXeHueMm [7].

3amaveii HaCTOSIIETo M300peTeHUS OBIIa pa3pa-
60TKa criocobda popMUpoBaHUS U30IMpOBaHHOTO 2D
KpHCTalIa KapOraa KpeMHUST Ha OCHOBE METO/Ia OpUEH-
THPOBAHHOTO pa3pyiieHNs SiC Mo TIOCKOCTSIM CITasTH-
HocTH. B HacTosmeM n300peTeHNM NUCTIOIb30BaH METO
OPUEHTHPOBAHHOTO pacciocHUsA. B maHHOM crocobe
OCYIIECTBJICH MEPEeX0l OT MAKPOTEXHOJIOTUH K MUKPO-
1 HAHOTEXHOJIOTHH.

TexHmyecKNM pe3yabTaTOM U300PETCHUS SIBIISICT-
¢Sl TIOJIy9eHNE M30JIMPOBAHHBIX 2D MOHOKPHCTAIIIOB
Kapouna KpeMHus TommHoi 10—50 uM. TexHnaeckuii
PE3YIIBTAT JOCTUTACTCSI TEM, UTO B CITOCOOE TTOTYUYCHUS
2D cTpyKTyp KapOmma KpeMHUSI Ha 3JICKTPOI 13 MOHO-
KPUCTAJUTMIECKOTO KapOouaa KpeMHUS TIOTASTCS BBICO-
KO€ UMITYJTbCHOE HaMIPsLKEHUE, TIPH 3TOM MOHOKPHCTAIIT
paspyiraeTcs ¢ odpasoBaHueM 2D CTPyKTyp, KOTOPBIC
OCaXXIaroTCs Ha TTOBEPXHOCTh MpueMHUKa. OTaeneHne
CJI0EB OT KPHCTAJIIA TI0 TUTOCKOCTH CITATHHOCTH TIPOMC-
XOIUT IIPU BO3ACHCTBUN UMITYJIBCHOTO 3JIEKTPUIECKOTO
I10JIs1 BBICOKO# HamnpskeHHOCTH (cBbilie 106 B/cM) ¢ UM-
MyJIbCAMU MPOJOJKUTETHLHOCTHIO 10—20 MKC cO CKBaXK-
HocThio 3—20. [TocnoitHoe paccioeHne ¢ TOBEPXHOCTU
MOHOKPUCTAJJIa KapOouaa KpeMHHUS TIPOUCXOINUT TIPHU
HOpMaJbHBIX yermoBusx (298°K, 105 I1a) Ha Bo3myxe,
TI03TOMY He TpeOyeTCsT cO3MaHMe 3aKPhITOTO peakTopa.

Cnocob mosrydeHHs] HAHOMOPUCTHIX MOJUMEPOB
(RU 2676765 C1)

MN300peTeHre OTHOCUTCSI K CIOCOOY TIOJTyYEeHUS
HAHOMOPUCTHIX ITOJMMEPOB C OTKPBITHIMH ITOPaMMU,
KOTOPBIC MOTYT OBITh MCITOJIb30BaHbI B IIPOM3BOICTBE

MOPUCTBIX TTOJUMEPHBIX U3NEJINI, TAKMX KaK TUJIEHKH,
GUIbTPBI, MEMOpPAHBI U IPyTHE ra30MPOHUIIAEMbIE Ma-
tepuanbl [8]. Crtocob BKITIOUAET CTaaAuM OJHOOCHOM
WA IBYOCHOM BBITSIKKHU ITOJTMMEPHOTO U3IENNs B (pU-
3UYECKM aKTUBHOM XUAKOU cpeae, odecneunBaroleit
cMauyMBaHWE MOBEPXHOCTU U3NEIUS U (hOPMUPOBAHUE
MOPUCTON CTPYKTYPHI, C MOCeayolIel TepModuKca-
Huei u3nenust B (pu3nuecKyu aKTUBHOM XKUIKOM cpefe.
Ilpuyem ynaneHue cpelnbl OCYLIECTBIISIIOT TTOCHIE Tep-
MOMhUKCAIINN TIPU YACPXKAHUU U3ICIUs B HATTHYTOM
coctossHuU. [TonydyeHHbIe HAHOTIOPUCTbIE MOJUMEDPDI
Ha OCHOBE aMOP(HBIX CTEKJI000pa3HbIX WU KPUCTaJ-
JIMYECKUX MOJIMMEPOB XapaKTePU3YyIOTCs MOBLILIEHHOM!
00BEMHOI MOPUCTOCTHIO U MAPOTTPOHULIAEMOCTDIO.

3agaBIsIEMBIil CTOCOO MOXKET OBITh peaan30BaH
Ha J1I000M M3BECTHOM, MPUMEHSIEMOM B MPOMBILIJIEH-
HOCTH 000PYAOBAHUM JIJISI OPUEHTALIMOHHOM BBITSIXKKU
MOJIMMEPHBIX U3/ICJINI, CHAOXKEHHOM CpencTBaMu, 00e-
CIICYMBAIOIINMH KOHTAKT IOBEPXHOCTH U3IETINS ¢ (PU-
3UYE€CKU aKTMBHOW Cpenoii, HalmpuMep, MOCPeaCTBOM
MOTPYyXXEHUS B paCTBOP WJIM OPOIIEHUS TTOBEPXHOCTHU
U3Ienns yKazaHHoOM cpenoii. [1pu aTom atamn Tepmo-
dukcanum B GU3NIECKN aKTUBHOI cpee MOXET ObITh
peaqu3oBaH MOCPEACTBOM, HallpUMeEp, MOrPYyKEHUS
B XUJKYIO Cpely WM JIOOBIM IPYTUM U3BECTHBIM Me-
TOAOM, 00€CTIEeYMBAIOILIMM KOHTAKT MOBEPXHOCTU U3/E-
Jms co cpenoit. Ha atanax BBITSIKKM U TepMO(UKcalluu
MOKET ObITb UCITOJIb30BaHA (DU3NYECKU aKTUBHAS Cpela
OIIHOTO COCTaBa WJIM Pa3HBIX cocTaBoB. OOpa3ell BeIICp-
JKMBAIOT B Cpefie B Mpoliecce TepModuKcaluy B TeYeHUE
BpeMeHU, 00ecIeurnBalolIeM er0 paBHOMEPHbIN MPOrpeB
Mo BceMy o0beMy. BpeMsi paBHOMEpHOTO Iporpena 3a-
BUCUT OT UCIIOJIb3YEMOTO 000PYIOBaAHMSI.

Cnoco0 moJsiydyeHus JaTepajbHBIX HAHOCTPYKTYP
(RU 2676801 C1)

WN300peTeHne OTHOCUTCS K 00JIaCTU TIPUMEHEHUS
HAHOTEXHOJIOTUH JIJIsI TIOJIyYeHUSI Crien(pUIecKuX Ha-
HOCTPYKTYP, MCHOJIb3YEMBbIX B pA3JIMUHBIX 00JIACTSIX TEX-
HUKM, B TOM YMCJIE U IJIS LIeJIeli MAaHUITYJISILIMU C OTAEIIb-
HBIMM MOJIEKYJIaMU 1 TIOJIYYEHUSI HOBBIX HAHOCTPYKTYP.

Cnoco0 TonyyeHus JJaTepaibHBIX HAHOCTPYKTYD,
B KOTOPOM MOAYJISLIMS COCTaBa HAHOCTPYKTYPbl WU
reTepOCTPYKTYPHI B JJaTepalbHOM HampaBJIEHUU OCY-
LIeCTBJsIeTCSI 0€3 MPUMEHEHUSI TeXHUKU HAHOJIUTO-
rpaduu 3a cyeT 0COOEHHOCTEN MOCIONHOI POCTOBOM
Monbl @paHKa-BaH-Iep-MepBe, B KOTOPOil IPU poCTe
OTIIEIBHOTO MOHOCJIOSI IPOUCXOAUT TAHTEHIIMAILHOE
JIBUKEHUE TPaHULL OCTPOBKOB, CTapTYIOIIMX OT HacJje-
JIyeMBIX 13 CJIOS B CJION Ne(PEKTOB, pa3InIHBIMU, Yepe-
NYIOLIMMMCS 110 3aMBICTTY KOHCTPYKIIUM HAHOCTPYKTYPhI
MaTtepuanaMu. Haciaegyemblie 13 MOHOCIIOSI B MOHOCIOM
nedeKThl KpUCTAJUIMUYECKOM CTPYKTYPHI MU MCKYC-
CTBEHHO CO3IaHHBIC 3aPOIBIIIN ONPEACIISIIOT IIEPUOINY -
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HOCTH BBIpAIIBACMBIX JaHHBIM CIIOCOOOM OTHEIBHBIX
HaHOCTPYKTYp. Crtocod pa3nmmyaeT B pOCTOBOI Moe
®panka-BaH-nIep-MepBe TpU ITOOAMOMIRL: 1) TydeBOe
IBIDKEHUE TPAHUIIBI OCTPOBKA (aHAJIOTUIHOE POCTOBOM
mone BorbMepa-Bebepa Ha ToBepxHOCTH); 2) TTapaj-
JISTBHOE CMEIICHNE TPaHUIIBI (AHAIOTUIHOE ITOCTIOM -
HO¥ Mofie); 3) TOYCUHBII pOCT TPAHUIIBI TOJIBKO 3a CUCT
3axBaTa ancopOMpyeMoil YaCTUIIBI U3TMOOM CTYIICHM.
B cirygae peanmzaiium mocaeHe MOIBI BO3MOXKHO T10-
JIy4eHHUE JIATCPATBHBIX HAHOCTPYKTYP, HE BKITIOYAIOIITX
B ce0sT 00J1aCTh 3apOMIbIIIa, CBI3aHHYIO C HACIeTyeMbIM
nedekrtom [9].

Komno3zunus ajig noxydeHus1 3JeKTPOnpoBoASIIEero
ruapo0OHOro MOKPBHITHS HA OCHOBE JIAKA C YIJIEPOTHBIMH
HAHOTPYOKamu u cnocod ee m3rorosienusi (RU 2677156
C1)

M300peTeHne OTHOCUTCS K JICKTPOIIPOBOISIIIEMY
ruaIpodOOHOMY TOKPBHITHUIO Ha OCHOBE JIaKa C YIJIe-
ponHbiMU HaHOTpyOKamMu (YHT) u cniocoOy ero u3-
rotoBieHud [10]. [TokpbITHe TIpeqHA3HAYEHO TTIaBHBIM
00pa3oM TS TTOJIMMEPHBIX U3ICTNA. DIEKTPOIIPOBO-
nsiiee THIpo@oOHOe MOKPBITHE BKIIIOYACT, Mac.d.:
TUJIEHKOOOpa3ylomuii comommumep — 7,25+8,30, o1mok-
cuamaHoByo cmoiy — 0,72+0,83, ameKTpoIrrpoBoas -
IOV HATIOJTHUTEJh, B KAUYECTBE KOTOPOTO BBICTYITAIOT
yraepoxabie HAaHOTPYOKH — 0,90--2,03. OmicaH criocod
TTOJTYYEeHUST JIEKTPOTIPOBOISIIETO TUIPODOOHOTO TI0-
KPBITHS IIyTeM HaHECEHMS COCTaBa IMOKPHITUS U T10-
CIICAYIOIIEH CYIIKOM IMPU pa3IMIHBIX TeMIIepaTypax.
TexHmueckmii pe3yabTaT — oOecIIeUYeHNE DIEKTPO-
MIPOBOMSIIETO TUAPOGOOHOTO TTOKPHITHS, XapaKTepu-
3yIOIIETocs 3HaYeHNEeM KPaeBOTO YIjla CMauYNMBaHUS
ot 106,90 mo 135,80° u ymaeabHOTO IIOBEPXHOCTHOTO
conpoTusieHust 10 16,07 Om/kB.
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