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(12) ONMUCAHVE U30BPETEHUA K MATEHTY

HasBaHue usobpeteHus: Cnocob nonyyeHUss KOMNO3MTHOrO HaHOMaTepuana ¢
NMOBbILIEHHOW MPOYHOCTbIO.

O6nacTb TeXHUKHU

N306peTeHne oTHOCUTCA K 06/1aCTU MaTepuanoBefeHns, B YaCTHOCTU K crnoco6am
Mosly4yeHUss KOMMNO3UTHbIX HAHOMAaTEPKANoB, UCMOMb3yeMbIX B @39POKOCMUYECKOM
MPOMbILLIEHHOCTY 1 NPOU3BOACTBE BbICOKOMPOUYHbIX KOHCTPYKLIUMA.

YpoBeHb TEXHUKU

MN3BecTeH cnocob nonyyeHns KOMNosuTHoro Mmatepuana (MateHt PO N2 2XXXXXX),
BKJTHOYaIOLL M CMEeLLVBaHWe MeTaN/IMYeCcKoro NopoLLKa ¢ yrnepoaHbIMu HaHOTpyOKaMm
W nocnepytoLlee cnekaHne noj AaBneHveM. HegoctaTkoM AaHHOro cnoco6a ABnsieTcs
HepaBHOMepHoOe pacnpegefieHne HaHOTPY6OK B MaTpULE, YTO MPUBOAUT K CHUXKEHUIO
06LLMX MPOYHOCTHbIX XapaKTePUCTUK KOHEYHOrO NPOAYKTa.

Hanbonee 611M3K1M K 3asiBNeHHOMY U306peTeHnto (MPOTOTUMNOM) ABAETCA CNOCO6
nonyyeHusi komnosuTta (MateHT PO N2 2XXXXXX), BK/IOYAOLLMIA yIbTPa3ByKOBYHO
Avcnepraumio HaHOYacCTUL, B XXMAKOW Cpefie C NOCNeAyoLWMM 31eKTPOXUMUYECKUM
ocaxxaeHueM. HegoctaTkoM NpoToTuUna ABNASETCA BbICOKAs 93HEProeMKOCTb npouecca u
CNOXHOCTb MacLUTabnpoBaHWs 4718 MPOMbILLJIEHHOIO NMPOM3BOACTBA.

PaCKprTVIe I/I306peTeHI/IF|

3apaya n3obpeTeHnn 3aktoYaeTcs B pa3paboTke apOEKTUBHOIO U 3KOHOMUYECKU
BbIFOA4HOro cnocoba NoNy4yeHnss KOMNO3MTHOrO HAHOMaTepurana ¢ yny4ylweHHbIMU
NMPOYHOCTHbIMM XapaKTepUCTUKaMu. TeXHUYECKUM pe3yibTaToOM SIB/IETCSA obecrneyeHme
paBHOMEPHOIO pacnpegeneHmsa apMUpYOLLMX HaHOYaCTUL, B METaNIMYECKON MaTpuLe,
CHWXXEHWe aHeprosaTparT M YrnpoLeHne TEXHOOrUun.



TexHu4ecKuit pesynbTaT JOCTUraeTCA TeM, YTO B cnocobe nosiyyeHmst KOMMO3MTHOro
HaHOMaTepuana, BK/touatoLweM CTagun NoAroTOBKU KOMIMOHEHTOB U MX NocneaytoLLei
KOHCO/IMAALMM, OTIMYMTENbHOW YacTblo ABNIAETCA UCNOJIb30BaHWe MeToaa
M1a3MeHHOrO HanbINIEHNSA B BaKyyMe C O4HOBPEMEHHbIM NOHHO-NTyYeBbIM
nepemMeLlMBaHMeEM. 3TO 06ecrnednBaeT KOHTPOIMPYEMOE BHEAPEHNE HAHOYACTUL, B
CTPYKTYPY MaTpuLbl Ha aTOMapHOM YpOBHE, MPeaoTBpaLLasa UX arioMepauuio 1
rapaHTUpys OAHOPOAHOCTb MaTepuana.

dopmyna nsobpertenus

Cnoco6 nony4yeHns KOMMNO3UTHOIO HaHOMaTepMana, BKOYatoLWmMi MOArOTOBKY
MeTasJIn4ecKoro NnopoLLKa U apMUPYIOLLMX HAHOYACTUL, OT/IMYAIOLMIACS TEM, YTO
KOMMOHEHTbI NOABEpraoT COBMECTHOMY MIa3MEHHOMY HaMbIJIEHUIO B BaKyyMHOW
Kamepe C 0fHOBpPeMeHHbIM BO3aencTBneM (OKYCMPOBAHHOIO MOHHOIO Nyyka As
nepeMeLLVBaHKA U UHTEerpaLmMm HaHoYacTuUL, B MeTaIJIMYECKYHO MATpuLy.

Pedepar

N306peTeHne OTHOCUTCA K MaTepuanoBefeH o U cnocob6am noslyyeHnss KOMMO3UTHbIX
HaHoMaTepuanos. [TpeanoXeH cnocob, BKIOYaoLWMI NAasMeHHoe HanbliieHne
KOMMOHEHTOB C OAHOBPEMEHHbIM UOHHO-TTyYEBbIM NepeMeLLMBaAHNEM B BaKyyMe.
TexHnuyeckum pesynbraTt — yny4yleHne NpoYHOCTHbIX XapaKTEPUCTUK U OAHOPOAHOCTH
MaTepuana. 1 3.n. ¢-nbl.



(19) RU (11) 2XXXXXX (13) C2
(12) DESCRIPTION OF THE INVENTION (PATENT SPECIFICATION)

Title of the invention: A method for producing a composite nanomaterial with increased
strength.

Field of technology

The invention relates to the field of materials science, in particular to methods for
producing composite nanomaterials used in the aerospace industry and in the
manufacture of high-strength structures.

State of the art

A method for producing a composite material (Russian Federation Patent No. 2XXXXXX),
which involves mixing metal powder with carbon nanotubes and subsequent sintering
under pressure, is known. A disadvantage of this method is the uneven distribution of
nanotubes in the matrix, which results in a reduction in the overall strength characteristics
of the final product.

The closest to the claimed (prototype) invention is a method for producing a composite
(Russian Federation Patent No. 2XXXXXX), which includes ultrasonic dispersion of
nanoparticles in a liquid medium followed by electrochemical deposition. The
disadvantage of this prototype is the high energy intensity of the process and the
complexity of scaling for industrial production.

Disclosure of the invention

The problem of the invention is to develop an effective and cost-efficient method for
producing a composite nanomaterial with improved strength characteristics. The
technical result is to ensure even distribution of reinforcement nanoparticles in the metal
matrix, reduce energy consumption and simplify technology.

The technical result is achieved by a method of producing a composite nanomaterial,
including the steps of preparing components and subsequently consolidating them,
wherein a distinctive feature is the use of a plasma vacuum spray method combined with
simultaneous ion-beam mixing. This ensures controlled introduction of nanoparticles into
the matrix structure at the atomic level, preventing their agglomeration and ensuring
material uniformity.



Claims

A method of producing a composite nanomaterial involving the preparation of a metal
powder and reinforcing nanoparticles, wherein the components are subjected to joint
plasma spraying in a vacuum chamber with simultaneous exposure to a focused ion beam
in order to mix and integrate the nanoparticles into a metal matrix.

Abstract

The invention relates to materials science and methods for producing composite
nanomaterials. A method comprising plasma spraying components with simultaneous
ion-beam mixing under vacuum is provided. The technical result is improved strength and
material uniformity. One dependent claim.



