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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 resulted in increased efficiency of construction, housing sector and adjacent fields of economy.
For example, the invention «Construction structural element» refers to the field of construction. The building element is made of
a cured mixture containing the following components, wt. %: dispersed foamglass — 60-85; 25-30% alumina solution in phosphoric
acid — 13-34; basalt microfiber - 2-6; fulleroid type carbon toroid-like nanoparticles (fractions from 15 to 150 nm) — 0.009-0005.
The dispersed foamglass is made in the form of foamed glass beads, on the surface of which a layer of polyparaxilylene 2-5 microns
thick is applied. The mixture is cured at a temperature of 160-180°C. The technical result is increased strength, toughness, crack
resistance and durability at low density, that is important when building objects, for example, to create internal walls and cellular
partitions in rooms.

The specialists can also be interested in the following inventions in the area of nanotechnologies: composite reinforcement,
a method of manufacturing composite powder material from alumina carbon nanotubes; the method of plasma deposition of
nanostructured heat-shielding coating; the method of degassing tungsten nanopowder; method to produce mixtures of highly
dispersed heterophase powders based on boron carbide, etc.
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N306peTeHns B 0611aCTN HAHOTEXHONOINNA,
HanpaBJieHHbIe Ha pelleHne NPaKTUYecKnx sagav.
Yactb Il

Aemopebl:

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

Mpokonbes MéTp CepreeBny,
CTyAeHT daKynbTeTa MexayHapoHbIX SKOHOMUYECKNX OTHOLWeHWI DUHAHCOBOro YyHUBEpCUTETa
npw MpaBuTenbcTBe Poccuiickon ®epepaunu, prokopiev2012@gmail.com

Pe3stome: B pedepatriBHOI popme NpoBoanTCs 0630p 1306peTeHUIA. Pe3ynbTaThl TBOPUYECKO AEATENIBHOCTY YUEHbBIX, UHXXEHEPOB
1 CNeunanuncToB, B T.u. U N3006peTeHnst B 06N1aCTVi HAHOTEXHOMOTUI U HAHOMATEPWASIOB, MO3BOJIAIOT B CTPOUTENIbCTBE, XUULLHO-
KOMMYHa/IbHOM X035I/ICTBE, CMEXHbIX OTPAC/IAX SKOHOMUKM AOOUTLCA 3HAUMUTENbHOro 3¢ dekTa. Hanpumep, nsobpeteHue «Ctpou-
TeNbHbI KOHCTPYKLUOHHbBIV 3NIEMEHT» OTHOCUTCA K 06N1acTh CTpouTenbcTBa. CTPOUTENbHbIV 3NIEMEHT BbIMOIHEH U3 OTBEPXKAEHHOM
cMecu, copepKallen cefytolie KOMNOHeHTbI, Mac. %: agucnepcHoe neHocTekno — 60-85; 25-30%-HbI pacTBOP OKCUAA antoMUHKA
B opTodochopHoi Kncnote — 13-34; 6azansToBas MUKpoPrbpa — 2-6; yrnepogHblie TOponofobHble HaHoUYaCTULbI GynnepongHoro
Trna (dpakumm ot 15 go 150 Hm) — 0,009-0005. iucnepcHoe NeHOCTEKIO BbIMOIHEHO B BUAE BCMEHEHHBIX CTEKITOLAPUKOB, Ha No-
BEPXHOCTb KOTOPbIX HAHECEH CNION NoniMnapakcunmnieHa TonwmnHom 2-5 mkm. OTBepXeHre cMecy MPon3BOAAT NpU Temnepartype
160-180°C. TexHMYECKMI pe3ynbTaT 3aKNioYaeTca B MOBbILWEHUN MPOYHOCTH, YAAPHOW BA3KOCTH, TPELMHOCTOMKOCTA U [ONro-
BEUYHOCTVM NP MAJION NIOTHOCTY N3AefNIA, YTO BaXKHO NPV CTPOUTENBCTBE OOBEKTOB, HANPUMED, AJ1A CO3AaHNsA BHYTPEHHWX CTeH
1 COTOBbIX MePeropofoK B NoOMeLLeHnAX.

TakXe NpeacTaBnAoT HTEPEC AN CNeuranncToB celylire n3o00peTeHrs B 0651acT HAHOTEXHONIOMUIA: apMaTypa KOMMOo-
3UTHas; CNocob M3roTOBNEHUSI KOMMO3MTHOTO MOPOLIKOBOrO MaTepuana 13 antoMOOKCUAHBIX YIepoHbIX HAHOTPYOOK; cnocob
Na3MeHHOro HAHECEHUSI HAHOCTPYKTYPUPOBAHHOIO TEMI03aLUMTHOTO NOKPLITYSA; CMOCO6 Aerasaumm HaHOMOPOLKa Bosibdpama;
CMocob nonyyeHna cMeceii BbICOKOAMCMEPCHbIX reTepodasHbIX MOPOLLKOB Ha OCHOBe Kapbuga 6opa u ap.

Knioyeesle ciosa: HaHOTEXHONOTN B CTpOUTENDbCTBE, yrnepoaHbie HaHOpr6KVI, HAHOKOMIMO3UTHbIN MaTepuain, HaHo4YacCTuubl,
HaHOCTPYKTYPMPOBAHHOE NMOKPbITUE, HAHO- N MUKPOYaCTULbl, HAHOKPUCTaJUTNYECKOE NOKPbITUE.

Ana yumupoeanusa: VisaHos J1.A., Mpokonbes MN.C. 306peTeHra B 0611acTyi HAHOTEXHONOTUIA, HaNpPaBNeHHbIE Ha peLleHne
npakTuyeckux 3agay. Yacto Ill // HaHotexHonorun B ctpoutenbctae. — 2019. — Tom 11, N2 3. - C. 292-303. - DOI: 10.15828/2075-
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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
Construction structural element (RU 2683836 C1)

The problem solved through the invention is the cre-
ation of a building structural element of arbitrary shape
with enhanced performance characteristics, in particular,
with increased strength, toughness, crack resistance and
durability with relatively low specific density, which is
important, for example, to create internal walls and cel-
lular partitions [1].

The problem is solved, and the required technical re-
sult is achieved by the fact that the construction structural
element is made of cured mixture with dispersed foam
glass. According to the invention, the mixture contains
additional components that are mixed with dispersed
foam glass before curing as part of a concentrated solution
of aluminum oxide in phosphoric acid, basalt microfiber
and carbon toropodobny nanoparticles with the following
mass ratio. %:

— dispersed foamglass — 60—85;

— 25-30% alumina solution in phosphoric acid — 13—34;

— basalt microfiber (fraction 80-600 microns) — 2—6;

— carbon toropodobnye nanoparticles of the fulleroid
type (fraction from 15 to 150 nm) — 0.009—0,0005.

The mixture is cured at a temperature of 140—180°C,
and before mixing additional components with dispersed
foam glass made in the form of foamed glass beads, a
layer of 2—5 microns of a chemically resistant polymer
(polyparaxilylene) which thick is 2—5 microns is applied
to them from the gas phase.

Composite reinforcement (RU 2684271 C1)

The invention provides an effective consumption of
nanocomposite in dependence on the diameter of the
produced reinforcement, thus providing the possibility of
obtaining reinforcement with a modulus of elasticity of
the order of Ep = 200000 MPa with reduced consumption
of nanomaterial [2].

The composite reinforcement contains a carrier core
of basalt or glass roving and high modulus fibers impreg-

nated with a binder that consists of epoxy resin, hardener,
plasticizer with the addition of carbon nanocomposite
containing multilayer carbon nanotubes in an amount of
at least 45—50% of its mass formed by pyrolysis sphagnum
brown with mechanical activation of pyrolysis products
for at least 8 hours. The content of carbon nanocom-
posite in% of the volume of epoxy resin depends on the
diameter of the supporting rod. When the diameter of
the supporting rod is 6 mm, the content of the carbon
nanocomposite is 0.3—0.4%; when the diameter of the
supporting rod is 8§ mm, the content of the carbon nano-
composite is 0.4—0.5%; when the diameter of the support-
ing rod is 10 mm, the content of carbon nanocomposite
is 0, 5—0.6%, when the diameter of the supporting rod
is 12 mm, the content of the carbon nanocomposite is
0.6—0.7%, and when the diameter of the supporting rod
is 14 mm, the content of the carbon nanocomposite is
0.7—0.8%, when the diameter of the supporting rod is
16 mm content of carbon nanocomposite is 0.8—0.9%:;
moreover, when the diameter of the supporting rod is
equal to and greater than 20 mm, the content of the car-
bon nanocomposite is 1.00%.

A method of manufacturing composite powder material
from alumina carbon nanotubes (RU 2683323 C1)

The purpose of the invention is to provide a meth-
od of manufacturing composite powdered material in
the form of alumina carbon tubes. In the course of the
method a carbon nanotube is placed on the surface of
a ceramic alumina powder. That results in generating
nickel, iron, cobalt and other metallic nanoparticles
(catalysts) on the surface of an alumina ceramic pow-
der by splitting the organometallic precursor. Due to
this carbon in the organometallic precursor and carbon
carbon gases, for example, methane, is cleaved and cata-
lyzed to generate a carbon nanotube, and the length,
diameter, and microstructure of the carbon nanotube
are controlled by changing several factors, including
the feed volume, the speed of rotation, and the reaction
temperature, which shortens the production period and
reduces costs, because the subsequent stage of the car-
bon nanotube production is lowered, and also improves
the dispersion uniformity and efficiency of the carbon
nanotube [3].

Moreover, since the carbon nanotube has the char-
acteristics of a one-dimensional nanostructure, the
ratio of length to diameter is large. At the same time,
due to the large van der Waals force and a large specific
area between carbon nanotubes, such a tube can eas-
ily exist as a complex filler. The method of obtaining
and distributing carbon nanotubes in alumina powder
can be a key factor in achieving high performance of
a carbon nanotube.
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The method of plasma application of nanostructured
heat-shielding coating (RU 2683177 C)

The invention relates to a method for the plasma ap-
plication of nanostructured heat shield [4]. At first a coni-
cal nozzle is installed on the section of the supersonic
plasma torch nozzle, the inner surface of which forms
a fracture with the inner surface of the nozzle, which al-
lows the plasma pressure with the sprayed substance in the
wall part of the nozzle to be set equal to the pressure in
the vacuum chamber after the fracture. The plasma torch
and the substrate is installed in the chamber with reduced
pressure. A dynamic vacuum is maintained in the cham-
ber, the plasma-forming gas and powder of the sprayed
substance are fed into the plasma torch and the substance
is sprayed with a supersonic plasma flow with the forma-
tion of molten particles of micron level and vapor phase
of the sprayed substance. Then, nanoparticles formed in
the wall part of the nozzle and particles of micron level
of the sprayed substance are deposited onto the substrate.
The substrate is moved in such a way that the layers of
nanoparticles and particles of micron level of the sprayed
substance overlap each other.

The technical result achieved by the claimed method
consists in simultaneously increasing the adhesive and
cohesive strength of the coating, increasing its heat re-
sistance when using the entire sprayed material falling on
the substrate in the form of particles of micron level and
in the form of nanoparticles.

The method of forming multilayer coating on particles
and device for its implementation (RU 2683115 C1)

The group of inventions relates to the field of chem-
istry, in particular to equipment for chemical or physical
laboratories and the method of their use, and can be used
to form multi-layer composite coatings on submicro- or
microparticles by the layer-by-layer adsorption method
[15]. The method of forming a multilayer coating on par-
ticles consists of following stages: alternate application
of layers of nanomaterial on submicro or microparticles,
washing the particles after each layer is applied in the
working module, which has two channels separated by
a filtration membrane, by supplying a stream of parti-
cles with a deposited layer of nanomaterial to one of the
channels and flushing fluid — to another channel. The
first application is carried out by feeding into one of the
channels of the nanomaterial, and in the other — the flow
of submicro- or microparticles. Each subsequent applica-
tion after washing is carried out by feeding submicro- or
microparticles with a deposited layer of nanomaterial into
one of the channels, and a flow of nanomaterial into the
other channel. The application and washing is carried out
at the same pressure and speed. The streams of particles
and nanomaterial are fed parallel to the surface of the fil-

tration membrane, which is permeable for the molecules
of the nanomaterial and impermeable for submicro or
microparticles.

The technical result of these inventions is increased
efficiency of the process of forming multilayer coating on
particles by the method of layer-by-layer adsorption due
to the implementation of the flow-through deposition
process while expanding the spectrum of nanomaterials
used and preserving automation.

The method of obtaining mixtures of highly dis-
persed heterophase powders based on boron carbide
(RU 2683107 C1)

The invention relates to ceramic technology and
powder metallurgy and is intended to produce highly
dispersed heterophase powder compositions that can be
used for the production of ceramic armor elements and
materials operating under conditions of abrasive wear,
products used in mechanical engineering, energy and
chemical technologies in aerospace engineering. The
required powders are obtained by reducing a mixture
of oxides of boron, silicon and/or d-metal with highly
dispersed carbon (soot) in a vacuum or in a protective
gaseous medium at temperatures of 1500—1800°C. Pow-
ders of boric acid, boric anhydride, silicon oxide, and
transition d-metal oxide of the secondary group IV—VI
of the Periodic Table of the Elements [6] can be used as
basic substances.

To ensure uniform distribution of components and
high dispersion of mixtures, the initial oxygen-containing
substances are pre-homogenized by melting them together
in air with the subsequent formation of precursors in the
glass-crystalline state containing oxide components nec-
essary for the synthesis, which are uniformly distributed
at the atomic-ionic level directly in the glass-ceramic
precursor. This homogenization prevents the formation
of agglomerates of particles of one of the components
by shielding the particles of the synthesized components
from each other, which increases the diffusion path of
the atoms and complicates the process of secondary re-
crystallization, which results in highly dispersed synthesis
products.

The method of obtaining composite lithium orthovana-
date / carbon (RU 2683094 C1)

The invention relates to a method for producing
composites in a finely dispersed state, in particular, the
lithium orthovanadate / carbon Li3VO4 / C compos-
ite, which can be used as an effective anode material
of chemical current sources [7]. The research problem
is solved in the proposed method of obtaining a com-
posite lithium orthovanadate / carbon composition
Li3VO4/C, including hydrothermal treatment of the re-
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action mixture containing vanadium compound, lithium
compound and glucose, followed by filtration, washing,
drying and annealing in an inert atmosphere, in which
ammonium metavanadate is used in vanadium, lithium
hydroxide monohydrate is used as a lithium compound,
and the molar ratio of the components of ammonium
metavanadate: monohydrate is lithium hydroxide: glu-
cose is 1:3:0.5+2, and the hydrothermal treatment is
carried out with microwave radiation of 17—19 W with
constant stirring at a speed of 100—300 rpm at a tem-
perature of 160—220°C and a pressure of 10—15 bar for
5—20 min, and the annealing is carried out at a tempera-
ture of 500—650°C for 1—2 hours.

Conditions of microwave processing with continuous
stirring promotes the homogenization of the final product.
This approach to the implementation of the process of
obtaining a composite Li3VO4 / C ensures the reliability
of the uniform distribution of the carbon component of
the composite. Homogeneous dispersion of carbon in the
composite prevents aggregation of the particles of the final
product, which ultimately increases the stability of various
devices made on the basis of the lithium orthovanadate /
carbon composite as a material.

Low-temperature plastic lubricant (RU 2682881 C1)

The invention relates to the creation of low-temper-
ature lubricant, which can be used in mechanisms for
various purposes, operating at temperatures from mi-
nus 60°C. Essence: low-temperature lubricant contains,
mass %: thickener 11.0—15.0, antioxidant amine and /
or phenolic type 0.3—0.5, nanostructured functional
additive — nanosized particles of halloysite or mont-
morillonite 0.5—5.0, an additive with anti-wear and /
or anti-scuff properties of 0.0—3.0, a corrosion inhibitor
0.0—2.0, base oil — the rest, up to 100. Moreover, when
forming a lubricant, the specified nanostructured func-
tional additive is used as a pre-mechanically dispersed
in base oil, and after mixing with the other components
is thermomechanically dispersed in a mixture of these
components [8].

If necessary, calculated amounts of additives (anti-
wear and / or extreme pressure, corrosion inhibitor) are
added to the cooled lubricant, and then they are subjected
to mechanical processing (in particular, homogeniza-
tion, filtration, deaeration). Thus, the nanostructured
functional additive is thermomechanically dispersed in
the mixture of these components. It is assumed that the
introduction of nanoscale particles into the composition
prior to the stage of thermomechanical dispersion has
a significant influence on the formation of the dispersed
phase due to their incorporation into the structural frame-
work of the thickener used. This process of modifying the
structural frame has a positive effect on the tribological
characteristics of the lubricant.

Effective spin-photon interaction when using a wave-
guide symmetric in the glide plane (RU 2682559 C2)

The group of inventions relates to optical devices con-
taining a waveguide for reading quantum emitters. The
optical device contains a planar waveguide and a quantum
emitter. The planar waveguide comprises a longitudinally
extending guide region with a first side and a second side.
The first nanostructure is located on the first side of the
guide region. The second nanostructure is located on
the second side of the guide region. A planar waveguide
includes a longitudinal region, where the first nanostruc-
ture and the second nanostructure are located essentially
symmetrically in the slip plane relative to the guide region
of the planar waveguide [9].

The quantum emitter is connected with the first lon-
gitudinal region of the planar waveguide. The quantum
emitter is embedded in the guide region of the planar
waveguide so that the emitter is a single photon emitter
and emits photons in a circularly polarized mode. The
longitudinal region of the planar waveguide supports the
modes when the electric fields are circularly polarized in
the plane of the planar waveguide in the position of the
quantum emitter. Thus, photons from a single photon
emitter are effectively introduced into a planar waveguide.
The technical result consists in obtaining a waveguide,
which ensures efficient reading of quantum emitters on a
crystal, having dipole moments of transitions with circular
polarization.

Method of degassing tungsten nanopowder (RU
2681962 C1)

The invention relates to the field of powder metallurgy,
in particular to the purification of tungsten nanopowder.
It can be used to remove sorbed gases and water from the
surface and from the volume of the powder during its
preparation for further use in the process. The degassing
is carried out by irradiating the sample with microwave
radiation in an atmosphere of air with pulses of duration
from 5 to 3000 ns, a wavelength of 10 cm, a pulse repeti-
tion rate of not more than 50 Hz for at least 1 minute.
The degassing of chemical compounds absorbed by the
powder is provided [10].

The proposed method allows solving the technical
problem of degassing molecules of chemical compounds
sorbed by tungsten nanopowder (H,0, CO,, O,, etc.), as
well as in the prototype, involves irradiating the sample
with electromagnetic radiation to ensure desorption of
sorbed chemical compounds.

The method provides degassing of tungsten nanopow-
der by desorption of 4.2 wt.% of chemical compounds
contained in the untreated tungsten nanopowder due to
rapid short-term heating of tungsten nanoparticles by
pulsed microwave radiation.
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These are inventions in nanotechnological area that can
be interesting for specialists:

* A method to produce nanoporous polymers [11].

» Technology for recycling valuable components of mu-
nicipal solid waste [12].

*  Wastewater treatment from heavy metal ions using
nanoactivated complexes of natural zeolite and diato-
mite [13].

* Detonation nanodiamond surface functionalization
method [14].

» Heat-shielding nanocomposite coating and method
of its formation [15].

* 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
[16].

* Natural gas storage method using adsorption in in-
dustrial gas cylinders [17].

* Method for the production of rubber ionomers and
polymer nanocomposites [18].

BBEJEHUE

B coBpeMEHHBIX YCITOBHSIX MCITOJIb30BaHME N300pe-
TEHUI YYEHBIX, UHXKEHEPOB U CIIELIMATUCTOB MOXET CIO-
co0CTBOBaTh 3(PHEKTUBHOMY PEIICHUIO 33124 MMITOPTO-
3aMEIeHUS 1 TIOBBIIICHUS IIPOM3BOAUTEIIEHOCTH TPYIA.
Kaxk n3BectHO, 1300peTeHNEe — 3TO HOBOE, 00JIamarolee
CYLIECTBEHHBIMU OTJIUYMSIMU PELICHUE TEXHUYECKON
3a7a4n, 00eCIICUYNBAOIIEEe TTOJIOKUTEIBHBIN 3DdeKT
(HOBBIC TEXHOJIOTUU, KOHCTPYKIIMH, HOBBIC BEIIICCTBA).
B cTaTbe paccMOTpeHBI CYIITHOCTD, TEXHUICCKHIA pe-
3yJIbTaT, IIPAKTHIECKass 3HAYMMOCTb HEKOTOPBIX M30-
OpeTeHUt, OTHOCSIIMXCS K 00J1aCTM HAHOTEXHOJIOTUM.

OCHOBHAA YACTb

CrpourebHblii KOHCTPYKIHOHHBIHA d1emMeHT (RU
2683836 C1)

3amadeii, perraeMoit B U300peTeHUH, SIBJISIETCSI CO3-
IaHWE CTPOUTEIILHOTO KOHCTPYKIIMOHHOTO 3JIEMEHTA
TIPOM3BOIBLHON (POPMEI C TTOBBIIIEHHBIMU SKCILTyaTa-
IMOHHBIMU XapaKTePUCTUKAMU, B YJACTHOCTH, C TTOBBI-
IIEHHOU MTPOYHOCTHIO, YIAPHOU BSI3KOCTBIO, TPEIIH-
HOCTOMKOCTBIO 1 JOJTOBEYHOCTBIO IIPH OTHOCUTEIIHHO
MaJIoit yIeJdbHOU IJIOTHOCTH, YTO BaXXHO, HAIIPUMED,

* Device and method for production of powder materi-
als based on nano- and microparticles through electric
explosion of wire [19].

Energy-saving technologies in the power supply of
smart buildings with artificial intelligence [20].

* New regional models of economic development [21].
+ Integration processes in energy markets [22].

CONCLUSION

It is known that it is popularization and introduction
of inventions that is an important factor for the success of
many successful companies. For example, General Elec-
tric, which entered world history as one of the most innova-
tive companies of the 20" century, is a company that was
originally listed in the Dow Jones index in 1896 and is still
there. Therefore, we hope that the information published in
this section will be useful for specialists. The high demand
for the articles from the «Invention Review» column is
proved by the number of views of materials, for example,
in the full-text database of open access scientific journals
Open Academic Journals Index OAJI (USA), link — http://
oaji.net/ journal-detail. html? number = 6931.

IUTSI CO3MaHMST BHYTPEHHMX CTEH 1 COTOBBIX ITEPETOPOIOK

B moMelneHusx [1].

IMTocTaBaeHHasT 3agada pelracTcs, a TpeOyeMBbIid
TeXHUYCCKUU Pe3yIbTaT TOCTUTACTCS TeM, UYTO CTPO-
UTEJBHBI KOHCTPYKIIMOHHBIN 3JIEMEHT BBITIOJTHCH
13 OTBEPXKICHHOUM CMECH, COAepKaIlei TUCIIepCHOE
rmeHocTekino. CormacHo N300peTEHUIO, CMECh COMEPXKUT
TOTIOJTHUTEIIbHBIC KOMITOHEHTHI, KOTOPBIC CMEIIIMBAIOT
C IVCTICPCHBIM IIEHOCTEKIIOM TIepeI OTBEPKIECHIEM B CO-
cTaBe KOHIIEHTPUPOBAHHOTO PACTBOPA OKCHIA aJTFOMU-
HHA B opTodocdopHOIt KICI0Te, 6a3aIBTOBOM MUKPO-
¢udpe 1 yriIepomHBIX TOPOIIOAOOHBIX HAHOIACTHUIIAX
1P CJIEAYIOLIEM COOTHOILIEHUU Macc. %:

— JIHCTIEpPCHOE TTeHOCTEKII0 — 60—85;

— 25-30%-i1 pacTBOp OKCHIA ATIOMUHUSI B OpTODOC-
¢opHoit kucimore — 13—34;

— GasanbproBas Mukpoduopa (bpaxius 80—600 MKM) —
2—6;

— yINIEpOIHBIE TOPOITOIOOHBIC HAHOYACTHIIHI (DyJLIEPO-
uaHoro tumna (dpakuuu ot 15 go 150 um) — 0,009—
0,0005.

OTBepXKIeHNE CMECH TIPOM3BOISIT IIPU TEMIIepaType
140—180°C, a mepea cMeIIMBaHUEM JTOTTOJTHUTEIBHBIX
KOMITOHCHTOB C TMCIICPCHBIM TTIEHOCTEKIIOM, BBITION -
HEHHBIM B BHUJIC BCTICHEHHBIX CTCKJIOIIAPUKOB, U3 Ta-
30BOM (Pa3bl HA HUX HAHOCST CJION TOJMIIMHOMN 2—5 MKM
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XMMHUYECKY CTOMKOTO MojiuMepa (IoJUIMapaKCUInICHa)
TOJILLIMHON 2—5 MKM.

Apmartypa komno3utHas (RU 2684271 C1)

M306pereHue odbecneunBaeT 3(hpGheKTUBHBIN pacxof,
HAHOKOMITO3UTa B 3aBUCUMOCTHU OT AUAMETpa IIpOu3-
BOJAMMOI apMaTyphl, IIPU 3TOM 00eCIIeYrBaeTCs BO3-
MOXHOCTbD IOJIyYE€HHS apMATyPhl C MOIYJIEM YIIPYTOCTU
TopsIIKa Ep =200000 MITa ripy TOHMKEHHOM pacxojie
HaHoMarepuaia [2].

ApMmatypa KOMIIO3UTHAsI COAEPKUT HECYLIUIA CTep-
KeHb U3 0a3aJbTOBOrO MM CTEKJISHHOIO POBUHIA
U BBICOKOMOJYJIbHBIE BOJIOKHA, IIPOMMUTAHHbIE CBSI3Y-
IOIKUM, BKJIIOYAIOIIUM 3IIOKCUIHO-AUAHOBYIO CMOILY,
OTBEPAUTEIb, IIACTU(UKATOP C T0OABKOI YIIIEPOIHOTO
HAHOKOMIIO3MTa, COAEPXKALLIErO MHOTOCIOMHEIE YIJIe-
pOIHbIE HAHOTPYOKHU B KOJM4ecTBe He MeHee 45—50%
OT €0 MaccChl, ChOPMUPOBAHHOTO MUPOJIU30M CharHy-
Ma Oyporo ¢ MeXaHOaKTHBALMEH MPOAYKTOB IUPOJIM3a
B TeueHue He MeHee 8 yacoB. ComepxKaHue yrIepoaHO-
ro HAaHOKOMIT03UTa B % OT 00beMa SIOKCUIHO-IUAHO-
BOI CMOJIBI 3aBUCUT OT IMAMETPA HECYILETO CTePKHSI.
[Ipu nrameTpe HECYLIEro CTEPXKHS 6 MM COIepXKaHue
yIJIepoaHOro HaHokKomIto3uta cocrasiset 0,3—0,4%,
TIpY THaMeTpe HEeCYIIero CTepKHS 8§ MM comepXKaHue
YIJIEpOAHOTO HaHOKoMMo3uTa cocTasiser 0,4—0,5%,
MIpU JUaMeTpe HeCyllero crepxkHs 10 MM cogepkaHue
yIJIepOaHOro HaHoKomIto3uta cocrasiset 0,5—0,6%,
IIpU JUaMETPe HECYIIETro CTepKHs 12 MM coaepKaHue
yIJIepOJHOro HaHoKomIto3uta cocrasiset 0,6—0,7%,
IIpU JUaMEeTpe HECYLIETro CTepKHs 14 MM coaepKaHue
yIJIepoaHOro HaHoKomIto3uta cocrasiuset 0,7—0,8%,
IIpU JUaMEeTpe HECYIIETo CTepKHs 16 MM coaepKaHue
YIJIEpOAHOTO HaHOKOoMIIo3uTa cocTasiseT 0,8—0,9%,
mpuYeM IpHU AUaMeTPe HECYIIEro CTePKHS, paBHOM
U npesbimaoiiemM 20 MM, comep:KaHue YIJIepOgHOro
HaHokoMmImo3uTa coctasisier 1,00%.

Cnoco0 M3roToBJIeHHSI KOMIIO3UTHOTO MOPOIIKOBOTO
MaTepHaia U3 aTIOMOOKCHIHBIX YIJIEPOIHBIX HAHOTPYOOK
(RU 2683323 C1)

Lems M300peTeHNs — TIPeIOCTaBICHIE METOIA IOy~
YeHUsI KOMITO3UTHOTO ITOPOIIKOOOPAa3HOTO MaTepraa
B BHUC aIIOMOOKCUIHBEIX YIJIEPOIHEIX TPYOOK, TIpeI-
CTaBJISTIOIIETO COOO0I METOM ITOMEIICHUS YTIICPOTHOMN
HaHOTPYOKM Ha ITOBEPXHOCTh KEPaAaMUIECKOTO TTOPOIITKa
OKCHa aTIOMUHMSI, BCJICACTBUC YETO Ha TIOBEPXHOCTU
KepaMMYeCKOTO IMOPOIITKa 13 OKCHUIA aTIOMUHUS TeHe-
PUPYIOTCSI HUKEIIh, 3KeJIe30, KOOAIBT M APYTHE MeTall-
JIMYECKME HAHOYACTUIIHI (KaTaIM3aTOPHI) TTOCPEICTBOM
pacIiernieHAsI OpraHOMEeTaJUTMUeCKOro IpeKypcopa,
BCJICIICTBHE UETO YIJIEPOd B OpTaHOMETAJUTMUYECKOM
TIpeKypcope M YIIepoIcoaepKalliX ra3ax, Hallpumep,

MeTaHe, pacIIEILISIETCS] M KaTAIM3UPYETCs 11 TeHepU-
pOBaHUs yIJIEPOIHON HAHOTPYOKU, U JUIMHA, TUAMETP
1 MUKPOCTPYKTYpa YIIAepOAHONM HAHOTPYOKU KOHTPOJIU -
pYIOTCS TTOCPENCTBOM U3MEHEHUSI HECKOIBKUX (DaKTO-
POB, BKJIIOUasi 00beM MoAauYM ChIpbsi, CKOPOCTh Bpallie-
HUS U TeMIIepaTypy peakluy, YTO COKpaIlaeT Mepuo/l
MOJTyYEeHUs] U CHUXKAET 3aTpaThl, TaK KaK MOCAEAYIOIIUIA
9Tarn NoJy4eHUs YIJIepOAHOU HAHOTPYOKHM OITyCKaeTcsl,
a TaKKe YJIydIIaeT OMHOPOIHOCTh TUCTIepCHy U 3(pdhek-
TUBHOCTD YIVIEPOJHOI HAHOTPYOKM [3].

I1pu 5TOM BBUIY TOTO, YTO YIJIEpOJHAsI HAHOTPYOKa
WMEEeT XapaKTEePUCTUKU OJHOMEPHOI HAHOCTPYKTYPHI,
OTHOILIEHWE IJIUHBI K TUaMEeTPY BeJIUMKO. B To Xe Bpems,
BBUAY OoJblIONi cuiibl BaH-nep-Baanbca u o0mmpHoOi
VAENbHOM IUI0IAaay MEXIY YIJIEPOAHBIMU HAHOTPYO-
KaMmu, Takas TpyOKa JIETKO MOXET CYIIIeCTBOBATh B BUIIE
citoxxHOTo HarojaHuTess. Crrocod ImoydeHnsT U pac-
npenesieHus yriepoaHbIX HAaHOTPYOOK B aJIIOMOOKCU/I -
HOM ITOPOIIIKE MOXET CTaTh KIIIOUEBBIM (DaKTOPOM JI0-
CTUXKEHMST BBICOKOU MPOU3BOAUTENLHOCTU YTJIEPOIHOM
HAHOTPYOKMU.

Crioco0 mi1a3sMeHHOro HaHeCeHHs] HAHOCTPYKTYpPHpPO-
BaHHOTO Temio3amuTHoro nokpeiTust (RU 2683177 C)

M300peTeHre OTHOCUTCS K CIIOCO0Y TJIa3MEHHOTO
HaHeCEeHMsI HAHOCTPYKTYPUPOBAHHOTO TEII03aIUT-
Horo TTOKpuITU [4]. [IpenBapuTeIbLHO HA cpe3e CBEPX-
3BYKOBOTO COTIJIA TIJIA3MOTPOHA YCTAaHABINBAIOT KOHU-
YyeCKUit HacaJoK, BHYTPEHHSS ITOBEPXHOCTH KOTOPOTO
00pasyeT ¢ BHYTPEHHEH MOBEPXHOCTHIO COTIIA U3JIOM,
YTO MO3BOJISET ITOCJIE U3JIOMa YCTAaHOBUTD JaBJIEHUE
MJa3Mbl C HAITBIJISIEMBIM BEIIECTBOM B ITPUCTEHOU-
HOM YacT! Hacajaka, paBHBIM JaBJICHUIO B BAKYYMHOI
KaMmepe. [11a3MOTPOH M MOAJIOXKKY YCTaHABINBAIOT
B KaMepy C MOHMXXEHHBIM naBieHreM. OcyliecTBis-
0T TToJIepKaHe TMHAMUYECKOTO BaKyyMa B KaMepe,
nojayvy Iuia3Moo0pa3yIollero ra3a u mopoirka Ha-
MBIJISIEMOTO BElIeCTBA B IUNIa3MOTPOH U pacIblIeHUe
BEILIECTBA CBEPX3BYKOBBIM MMOTOKOM IJ1a3Mbl ¢ 0Opa-
30BaHMEM paCIIaBJIEHHBIX YaCTUIL MUKPOHHOTO YPOB-
HS ¥ apoBoi1 (pa3bl HAITBUISIEMOTO BelllecTBa. 3aTeM
obecrneynBaloT BHITIaJeHNE Ha TTOMJIOXKKY HAaHOYACTHUII,
00pa3yoNIXcs B MPUCTEHOYHOM YacTH Hacaaka, 1 9a-
CTUI, MUKPOHHOTO YPOBHS HAMBIJIIEMOTO BellleCTBA.
IMonnmoxky repemeiiaoT TaKUM 00pa3oM, YTOOBI CJIOU
13 HAHOYACTUI M YaCTUL MUKPOHHOTO YPOBHS HaIThI-
JIIEMOTO BellleCTBa MEPEKPLIBAJIA IPYT APYTa.

TexHueckuii pe3yabTaT, JOCTUTAEMBII 3asIBJIEHHBIM
CITOCOOOM, COCTOUT B OMHOBPEMEHHOM ITOBBIIIICHUU
aJre3MOHHOM U KOTe3MOHHOM MPOYHOCTU ITOKPBITUS,
YBEJIMYEHUY €TO TEIUIOCTOMKOCTH, IIPY UCITOJIb30BAaHNU
BCETO HAITBIISIEMOTO MaTepralia, BEITTaJAoIIeTo Ha O -
JIOXKY B BUJE YaCTULl MUKPOHHOTO YPOBHS U B BUJIE
HAHOYACTUII.
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Cnoco6 ¢bopMHpPOBAHHS MHOTOCJIOWHOTO MOKPBITHS
HA YACTUIAX M YCTPOMCTBO s ero peasmsamun (RU
2683115 C1)

I'pyrnna n3zobpereHunii OTHOCUTCS K 00JIaCTU XUMUM,
B YaCTHOCTH K 000PYIOBAHMIO TSI XUMUUECKUX WIIN
(pm3mIecKux 1ab0paTOPMii 1 CITIOCOOY UX IPUMEHEHMS,
¥ MOXeET OBITh MCIIOIb30BaHa I (POPMHUPOBAHMS MHO-
TOCIOMHBIX KOMITO3UTHBIX TTOKPBITUI HA CYOMMKPO- MJTN
MUKPOYACTUIIAX METOJOM TTOCIOMHOM ancopouuu [15].
Cmoco6 hopMUPOBAHUSI MHOTOCITOMHOTO TTOKPHBITHS
Ha YaCTHIIAX 3aK/IF0YaeTCs B TI00YePEeTHOM HAaHECCHUH
CJIOEB HaHOMAaTepurajia Ha CyOMUKPO- MW MUKpOYa-
CTHUIIBI, TIPOMBIBKE YACTHII ITOCIIC KAaXKIOTO HAHCCECHUST
cJI0s B paboueM MoyJie, MMEIoIIeM aBa KaHaja, pa3Je-
JIEHHBIX (DUIBTPALIMOHHOU MeMOpaHOIi, MyTeM Moaauun
B OIMH M3 KAHAJIOB TIOTOKA YaCTHII C HAHECEHHBIM CJIOEM
HaHOMaTepuaia, a B Ipyroil — MpoMbIBOYHON XUIKO-
ctu. [lepBoe HaHEeCeHNE OCYIIECTBIISIOT IIyTEM ITOTaun
B OIWH 13 KaHaJIOB HAHOMAaTepHasa, a B Apyroi — I1o-
TOKa CyOMUKpO- Wi MuKpodactuil. Kaxkmoe mocie-
IyoIlee HaHeCEHHE TTOCIIe TIPOMBIBKH OCYIIECTBIISIIOT
MyTeM IOJauyM B OMH U3 KaHAJIOB MOTOKA CYOMMKPO-
YT MUKPOYACTHUII C HAHECEHHBIM CJI0eM HaHOMAaTepH-
aja, a B Apyroif — IMoToka HaHoMaTeprana. Hanecenue
¥ TIPOMBIBKY OCYIIECTBIISIIOT IIPY OMMHAKOBOM JaBJIc-
HUM U cCKOpocTH. [ToTOKM YacTuIl M HaHOMAaTepHaia
TOJAIOT MapaJlIeIbBHO TTOBEPXHOCTH (DIIBTPALIMOHHOMN
MeMOpaHBI, BRITIOTHEHHOM IIPOHUIIAEMOM JIJIT MOJICKYJT
HaHOMAaTepuajia U HEMPOHULIAEMO [T CYOMUKPO- WU
MUKPOYACTHII.

TexHmyecKnM pe3yabTaTOM TPYIIIIE U300PETCHUMA
SIBJISIETCSI TTOBBIIIeHNE 3 (PEKTUBHOCTH TIpo1iecca Ghop-
MUPOBaHUSI MHOTOCJIOMTHOTO ITOKPBITUS Ha YacTUIIAX
METOJ0M MOCTOMHOMN afcopOLM 3a CUET peaiu3alun
TIPOTOYHOTO IIpoIlecca HAHECEHUS TP PacIIUpeHUN
CITEKTpa HCITOIh3YeMbIX HAHOMATEPHAIOB M COXPAaHCHUN
aBTOMATH3aIINH.

Cnoco6 moyydyenusi cMeceii BhICOKOIHCIEPCHBIX
reTepo()a3HpIX MOPOIMIKOB HA OCHOBEe KapoOuga dopa
(RU 2683107 C1)

M3o0peTeHre OTHOCUTCS K KEpaMUUECKOM TEXHOJIO-
TUU Y TTIOPOILIKOBOM METAJLTypTUM U TIpeAHAa3HAYEHO JIJIsI
MOJTy4EHMST BHICOKOAMCIIEPCHBIX reTepoda3HbIX MOPOII-
KOBBIX KOMITO3ULIMI, KOTOPbIE MOTYT OBbITh UCIIOJIb30Ba-
HBbI J1JIS1 IPOU3BOCTBA KEPAMUYECKUX OPOHEIEMEHTOB,
MarepuaaoB, paboTalOIIUX B YCIOBUSIX aOPa3uBHOTO
W3HOCA U3AEIUN, MPUMEHSIEMbIX B MAIIMHOCTPOECHUH,
B DHEPreTUYECKUX U XMMUUECKUX TEXHOJIOTHUSIX, B a9PO-
KOCMMYECKON TexHuKe. TpedyeMble MOPOIIKH MOyJaroT
MyTeM BOCCTAHOBJIEHMSI CMECU OKCUIOB O0pa, KpEeMHMS
¥/mnm d-MeTajuia BEICOKOIUCTICPCHBIM YTIepoaoM (ca-
Keit) B BaKyyMe WJIM B 3allIATHOM Ta30BOit cpele Tpu

temrteparypax 1500—1800°C. B kauecTBe MCXOIHBIX
BEIIIECTB MOTYT OBITh MCITOJIb30BaHbBI ITOPOIIKK OOPHOIT
KHCJIOTHI, OOPHOTO aHTUIPUIA, OKCHOA KPEMHUS, OK-
cHIa TepexomHoro d-meTrajia MOO0YHOM TTOATPYIIITEI
IV—VI rpyrm INepuonnyeckoii cucTeMbl 3JIEMEHTOB [6].
st obecriedeHnsT OMHOPOTHOCTH pacIIpeneIeHUs
KOMITOHEHTOB U BBICOKOM TMCIICPCHOCTU cMeceit mc-
XOIOHBIE KHUCJIOPOACOAepKAIINE BeIlecTBa IIpeaBa-
PUTEIFHO TOMOTEHU3UPYIOT ITYTEM MX COBMECTHOTO
IUTaBJICHUS B BO3MYIITHON cpele C IMOCIeIyIOIINM 00-
pa3oBaHUEM IIPEKYPCOPOB B CTCKIOKPUCTATUTTICCKOM
COCTOSTHUH, COACPXKAIINX HEOOXOMMMEIS IS CUHTE3a
OKCHIHBIC KOMITOHEHTHI, PABHOMEPHO pacIIpeieICHHEIC
Ha aTOMHO-MOHHOM YPOBHE HETIOCPEACTBEHHO B CTPYK-
Type CTEKJIOKPUCTAIIMIECKOTO TIPeKypcopa. YKa3zaHHas
TOMOTCHM3AIMS IIPETISITCTBYET 00pa30BaHMIO arjloMepa-
TOB YaCTHIL OTHOTO M3 KOMITOHEHTOB 3a CUET SKpaHU-
pOBaHMS YaCTUIl CUHTE3MPYEMBIX KOMIIOHEHTOB IPYT
OT ZIpyTra, KOTopoe yBeamunBaeT nudy3noHHBIN MyTh
OIHOMMEHHBIX AaTOMOB 1 3aTPYIHSIET IPOILECC BTOPHUU-
HOW PeKPUCTAJUIN3AINN, YTO TIPUBOIUT K TTOIYICHUTO
BBICOKOIMCITEPCHBIX IMIPOAYKTOB CHHTE3A.

Crnoco6 mosrydeHnsi KOMIO3UTA OPTOBAHAIAT JIMTHS/
yroepon (RU 2683094 C1)

M30o0peTeHre OTHOCUTCS K CITIOCOOY MOJTyYeHUs KOM-
ITO3UTOB B MEJIKOIVCIIEPCHOM COCTOSTHMH, B YaCTHOCTH,
KOMITO3UTa opToBaHamat auTwst/yriepon Li3VO4/C, xo-
TOPEIIf MOXKET OBITH MCIIOIB30BaH B KauecTBe 3 (PeKTHB-
HOT'0O aHOIHOTO MaTepraia XMMIIECKIX NICTOYHNKOB TOKa
[7]. IlocTaBneHHas1 3amaya UCCIEAOBAHMSI pellieHa B IIPe/I-
JIaraéMOM CITOCOOE TTOTyJeHMST KOMITO3UTa OpTOBaHAAT
JuTHst/yraepon coctaBa Li3VO4/C, BKITIoUaromieM ruapo-
TepPMaJIbHYI0 00pabOTKY peaKIIMOHHOI cMecH, comepKa-
IIei coeMMHEHIe BaHAIMSI, COSIMHEHIE JINTHS 1 TITFOKO3Y
C TTOC/ICAYIOIINM (DHITETPOBAHIEM, TIPOMBIBKOI, CYIITKOM
1 OTKUTOM B MHEPTHOI aTMocdepe, B KOTOPOM B Kade-
CTBe COCOIWHEHUS BaHAIMs MCITOJIB3YIOT MeTaBaHamaT
aMMOHUSI, B KAUeCTBE COCAMHECHUS JIUTHUS UCIIOIB3YIOT
MOHOTHUIPAT TUIPOKCHUIA JTUTHSI, TIPH 3TOM MOJISIPHOE CO-
OTHOIIICHE KOMITOHEHTOB CMECH MeTaBaHAIaT aMMOHUS
: MOHOTHIpAT TUAPOKCHUIA JTUTHS : TIIOKO3a COCTABIISICT
1:3:0.5+2, a ruapoTepMaIbHYIO 00pabOTKY OCYIIIECTBIISI-
0T MUKPOBOJTHOBBIM M3JIyIeHIEM MOIITHOCTBIO 17—19
BT mpu mocTOSTHHOM TIepeMEeIIMBaHUN CO CKOPOCTBIO
100—300 06/muH mipu TeMiieparype 160—220°C u gasie-
Hun 10—15 6ap B Teuenue 5—20 MUH, a OTXKUT BeAyT IIPU
temmniepatype 500—650°C B reuenue 1—-2 4.

VcnoBust MUKpOBOJIHOBOM 00pabOTKM IIpU HeETIpe-
PBIBHOM TIepeMEITNBAaHNI CTIOCOOCTBYET TOMOTCHM3a-
MY KOHETHOTO MPOAyKTa. TaKoi MOAX0 K OCYIIeCT-
BJICHUIO IIpoliecca moirydeHust Komrmosura Li3VO4,/C
obecrieurBaeT HaIEKHOCTh PABHOMEPHOTO pacIipenciie-
HUS YTIICPOIHOI COCTaBIAIoNIe KomIto3nTa. ['omoreH-
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HOC€ IUCIIEPIUPOBAHUEC YIJIIEPOAA B KOMITIO3UTE MPEAOT-
BpalacT arperalinio 4aCTull KOHCYHOTO IMPOAYKTa, 4YTO
B KOHEUHOM MTOTE MOBHIIIAET CTAOMIBHOCTh pa6OTbI
Pa3JIMYHbIX YCT; pOﬁCTB, M3TOTOBJICHHBIX HA OCHOBE KOM -
I103UTa OpTOBaHaaar J'II/ITI/IH/YTI[@DOI[ KaK MaT€puaa.

Huskoremneparypnas miactuynas cmazka (RU
2682881 C1)

M3o0peTeHne OTHOCUTCS K CO3MaHMI0 HU3KOTEM-
nepaTypHOU TUIACTUYHON CMa3KHM, KOTOpast MOXET
OBITHh UCITOJIb30BaHA B MEXaHMU3MaX Pa3IMIHOTO Ha-
3HAYCHUS, pabOTAIONINX IIPH TeMIIepaType OT MUHYC
60°C. CyniHoCTb: HU3KOTEMIIEpATypHast TJIaCTUYHAs
cMa3ka comepxur, mac.%: 3arycturenn 11,0—15,0,
AHTUOKUCINTEIb aMUHHOTO W/MI1 (PeHOIHLHOTO TUIIA
0,3—0,5, HAHOCTPYKTYPUPOBAHHYIO (DYHKIIMOHATBHYIO
I00aBKy — HaHOpa3MepHBIC YaCTHUIIBI TaJlTya3nTa Win
MmoHTMopwuioHuTa 0,5—5,0, mpucagKy ¢ IpOTUBOU3-
HOCHBIMH W/WJIN MPOTUBO3aTNPHBIMHA CBOMCTBAMU
0,0—3,0, maruduTop Kopposuu 0,0—2,0, 6a3oBoe Mac-
JI0 — octanbHOoe, 1o 100. [Tpruem ripu hpopMUpoBaHUM
CMa3KM YKa3aHHYI0 HAaHOCTPYKTYPHUPOBaHHYIO (PYHK-
UOHAJIBHYIO 100AaBKY MCITOJIB3YIOT B BUIE IIpeaBapu-
TEJIPHO MEXaHWYECKHU IUCIICPTUPOBAHHOI B 0a30BOM
MacJie, a ITocJIe CMEIIeHUs ¢ OCTAIbHBIMU KOMITOHEHTA-
MU — TepMOMEXaHNIEeCKU TUCTICPTUPOBAHHOM B CMECH
YKa3aHHBIX KOMITOHEHTOB [8].

B oxmaxmeHHyI0 cMa3Ky IIpU HEOOXOIMMOCTH T0-
0aBJISTIOT pacYeTHBIC KOJIWYECTBa MPUCAToK (IIPOTH-
BOM3HOCHOH 1/WJIN TIPOTUBO3aTUPHON, MHIIONTOpA
KOPPO3WN), TIOCIIC YETO IMMOABEPTaIOT MEXaHMIECKOM 00-
paboTKe (B YaCTHOCTH, TOMOTeHU3AINHU, (DYIIBTPALINH,
neaspauun). TakuM o0pa3oM, HAHOCTPYKTYpUPOBaHHAs
(byHKIIMOHATRHAST MOOABKA TEPMOMEXaHIMUCCKY TUCTICP-
TUPOBaHa B CMECH YKa3aHHBIX KOMIIOHeHTOB. [Ipemrro-
JlaraeTcsI, YTO BBEACHNE HAHOPAa3MEPHBIX YACTHUII B CO-
CTaB JI0 CTATUY TEPMOMEXaHIMUICCKOTO TUCTICPTUPOBAHIIST
OKa3bIBacT 3HAUYNTEIbHOE BIMSIHIE Ha (DOPMUPOBAHIE
IUCITEPCHOM (Da3bl 3a CYET NX BHEAPCHUS B CTPYKTYPHBIN
KapKac MCITOJIb3YeMOT0 3aTyCTUTEIIS. YKa3aHHBIIN IPo-
necc MOOTU(pUKAIINN CTPYKTYPHOTO KapKaca OKa3bIBacT
TIOJIOXKUTEIFHOE BIMSTHIE Ha TPUOOIOTMIECKIE XapaK-
TEPUCTUKM ITUIACTUIHON CMa3KMU.

D¢ dexTnBHOE CIUH-()OTOHHOE B3aUMO/IEHICTBHE MPH
HCTMOJIb30BAHNM CHMMETPUYHOTO B IJIOCKOCTH CKOJIbXKEHUS
BosiHOBoAA (RU 2682559 C2)

['pyrma n306peTeHnit OTHOCUTCS K ONITHICCKUM
YCTPOMCTBAM, COMEPKAIINM BOJTHOBO UISI CUMTHIBA-
HUS KBAHTOBBIX M3ITyyaTeneil. OTmaeckoe yCTpoicTBO
COIEPKUT ITAaHAPHBI BOJTHOBOJ 1 KBAHTOBBIN M3/Tyda-
Tesb. [11anapHbBIN BOTHOBOI CONEPXKUT MPOCTUPAIONITY -
FOCSI B TIPOJIOJIBHOM HaIIpaBJICHUH HAIIPaBJISTIOIIYIO 00-

JIaCTh C TIEPBOI CTOPOHOI 1 BTOpPOi1 cTopoHoil. Ha mep-
BOIi CTOpPOHE HampasJsioneil 06J1acTu pacnoaoxeHa
nepsasi HAHOCTpyKTypa. Ha BTOpoii cTopoHe HampaB-
JISIOILIe 00J1aCTH pacIioioXeHa BTopasi HAaHOCTPYKTYpa.
I1naHapHbBI BOJIHOBOJ BKJIIOUAET B C€0S1 TTPOAOJIbHYIO
00J1acTh, Il MepBas HAHOCTPYKTYpa U BTOpasi HAHO-
CTPYKTYpa pacroyiOKEeHbI 1O CYIIECTBY CUMMETPUYHO
B IIJIOCKOCTU CKOJIbXXEHUSI OTHOCUTEIbHO HAIpaBJIsSIO-
1Ie#t obJ1acTy TJIaHapHOTO BOTHOBOIA [9].

KBaHTOBBIN M3Jy4yaTesib CBSI3aH C MEePBOM Mpo-
JIOJIbHOM 001aCThIO MJIaHAPHOTO BOJHOBOAA. KBaHTO-
BBIIi U3JydaTeb BHEAPEH B HAIPaBJSIONIy0 00J1aCTh
IUJIaHAPHOTO BOJHOBOJIA TaK, YTO U3JIydaTesb SIBJSIET-
csl OMHO(POTOHHBIM U3JTydaTeseM U u3iaydaeT (hOTOHBI
B MOJIe C KpyroBoii mossipusanueii. [IpomonbHast 061acTh
IJIaHApHOTO BOJHOBOMAA MOMAAEPKMBAET MOJIbI, KOTIa
2JIEKTPUYECKHUE TI0JISI UMEIOT KPYTOBYIO MOJISIPU3AIIAIO
B IJIOCKOCTHU TJIAHAPHOTO BOJIHOBO/A B MOJOXEHUU
KBAaHTOBOro uanyudaressi. Takum od6pa3om, (DOTOHBI
13 OMHOMOTOHHOTO M3IydaTerst 3 (PEeKTUBHO BBOISITCS
B TUIAaHAPHBIM BOJIHOBO. TeXHUUYECKUIA pe3yabTaT 3a-
KJII0YaeTCsl B TOJIyYEHUU BOJTHOBO/IA, 00€CTIeUBAIOLIETO
5(hGEeKTUBHOE CYNTHIBAaHNE Ha KPUCTAJUIe KBAHTOBBIX
u3jiydyaTesei, UMeInX IUIO0JIbHbIE MOMEHTHI Tepe-
XOIOB C KPYrOBOM MOJISIPU3ALIAEIH.

Crnioco0 nerazanum HaHOMOpPOmKa BoJb(ppama (RU
2681962 C1)

WN300peTeHre OTHOCUTCSI K 001aCTU MOPOIIKOBOI
METAJLUTypTUH, B YACTHOCTH K OYMCTKE HAHOIIOPOIIIKa
BoJib(ppaMa. MoxeT ObITh UCIHOJIb30BAHO IJISI yaaie-
HUS COPOMPOBAHHBIX Ta30B W BOIBI C ITOBEPXHOCTH
1 U3 00beMa ITOPOIITKa IIPU ¢ MTOATOTOBKE K TalbHEH-
IIeMy MCITOJIb30BaHUIO B TEXHOJIOTUUECKOM IIpOIIeC-
ce. llerazaluio oCyleCcTBIASIOT 00JlydeHUEM o0pasia
CBY-u3nyuyenneM B atMocdepe BO3IyXa UMITYJIbCaMU
JITATENTBHOCTBIO OT 5 10 3000 He, mmrHOoM BOJHEI 10 cM,
YacTOTOM CIIeAOBaHUS UMITYJILCOB He 60oitee 50 I't1 B Te-
yeHHe He MeHee | MuHyThI. O0eCcIieYnBaeTCsI era3alms
abCcopOMPOBAHHBIX TTOPOIITKOM MOJCKYI XUMHICCKIX
coenuHennit [10].

IIpennmaraemsbIit crIoco0 MMO3BOJISICT PEIITUTH TEXHU-
YECKYIO Ipo0JIeMy JeTa3alui COPOMPOBAHHBIX HAHOIIO-
POIIIKOM BOJIb(pamMa MOJIEKYJI XUMIUCCKIX COCTUHEHMI
(H,0, CO,, O, 1p.), ¥ TaK Xe, KaK B IIPOTOTHUIIE, BKIIIO-
yaeT 00JIydeHre oOpasna 3JIeKTPOMAarHUTHBIM U3JIyde-
HUEM IJIsT 00eCIIeUeHUs ISCOPOIIMKU COPOMPOBAHHBIX
XUMHWYECKNX COCTUHCHMIA.

Crroco6 obecrieunBaeT Iera3ainio HaHOIIOPOIITKa
BoJIb(ppama ImyTeM AecOpOLIM UMEIOLIMXCS B HE0Opabo-
TaHHOM HaHOIIOPOILKe BoJbdpama 4,2 mac.% MOJIEKYI
XUMHWICCKUX COCTMHEHUI BCIIEACTBIE OBICTPOTO Kpa-
TKOBPEMEHHOTO HarpeBaHUsI HAHOYACTHIL BOJIb(ppama
nMmyiabcHBIM CBY-n3nmydyennem.
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Taxoce npe()cmawuuom unmepec dasn cneuuaaucmoes
cztet)ymmue u306pememm 6 00aacmu HAaHOMEXHOA02UTL:

*  Crioco0 moJry4yeHHsT HAHOTIOPUCTBIX TOJIMMepOoB [11].

* TexHonorus yruianM3auuu LEHHBIX KOMIIOHEHTOB
TBEPIBIX OBITOBBIX OTXONOB [12].

*  OumcTKa CTOYHBIX BOI OT MOHOB TSIKEJIBIX METal-
JIOB C TIOMOIITBI0 HAHOAKTUBHUPOBAHHBIX KOMIUIEKCOB
TPUPOTHOTO IIeOINTa U AraToMuTa [13].

*  Croco6 (pyHKIIMOHATN3AIINN TTOBEPXHOCTH IETOHA-
IIMOHHBIX HAaHOAIMa30B [ 14].

* Temno3ammuTHOE HAHOKOMIIO3UTHOE ITOKPHITHE
U crioco0 ero ¢popmupoBaHus [15].

* Cnocob BBeIeHUST OMHOCTCHHBIX W/WJINA IBYCTCH-
HBIX 1/VJIA MHOTOCTEHHBIX YIJICPOTHBIX HAHOTPYOOK
B COCTaB aATre3MOHHBIX 100aBOK IJIST ac(albTOBOTO
TIOKPBITHS ¥ TIPUMEHEHNE OMHOCTCHHBIX 1/ WJIN ABY-
CTEHHBIX 1/WJI MHOTOCTCHHBIX YIJIEPOIHBIX HAHO-
TPYOOK B COCTaBe aIre3MOHHBIX 100aBOK [16].

* Cnoco0 xpaHeHUs MPUPOTHOTO ra3a IMPU IMTOMOIIN
ancopOUMY B MPOMBIIUIEHHBIX Ta30BbIX OalJIOHAX
[17].

* Crioco6 mpou3BOACTBA KAYIYKOBBIX HOHOMEPOB
¥ TIOTMMEPHBIX HAHOKOMTIO3UTOB [ 18].

*  YCTpOoKCTBO U CIOCOO 151 TTOJTYYEHMST TTOPOLIKOBBIX
MaTepHrayioB Ha OCHOBE HAHO- I MUKPOYACTHII ITyTeM
SJIEKTPUYECKOTO B3pBIBa MPOBOJIOKH [19].
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