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Oco06J1uBi TO3HAYKHU: Binkpura
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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka TexHOJIOTii 0Ca/KeHHS CaMO3MallyBaIbHUX HAHOKOMIIO3UTHUX ITIOKPUTTIB HA OCHOBI

KOMOIHOBaHUX TJIa3MOBUX MeTO,[[iB aJjid TEXHIKU cneuiaanoro I[NIPpU3HAYE€HHA
IToyaTok eramy: 02.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHS: By Akanemiuna, 6yi. 1, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61108, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573353530, 380573351688, 380573356425

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TeJIe(l)OH: 380442350981, 380442262341, www.nas.gov.ua

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka TexHoJIoTii 0ca/pKeHHs caMO3MalllyBaJlbHUX HAHOKOMIIO3UTHUX IIOKPUTTIB HA OCHOBI KOMOIHOBAaHUX

I1J1a3MOBUX MeTOILiB JJIs1 TEeXHiKU cneuiaanoro INPpN3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technology for deposition of self-lubricating nanocomposite coatings based on combined plasma
methods for special purpose machinery

Pedepar yKpaiHCBKOIO:

B xopi BUKOHAHHS HayKOBO-TE€XHIYHOTO IIPOEKTY MTPOBeJeHO MoaudiKallilo BaKyyMHO-yrOBOi yCTaHOBKU «BysaT».
Po3po6sieHi HOBi fOCKOHAJI i IPOAYKTUBHI ixKepeJia M1a3Mu, 06J1aiHaHi e1eKTPOMarHiTHUMU (QijIbTpaMu 1S
MiABUIIEHHS UIBUAKOCTI OCAIPKEHHS i OTpPMMaHHS ITOKPUTTIB 3 HU3bKUM BMiCTOM MakpO4YacTHHOK. Po3pobiieHa i
BIIPOBAJPKEHA KOMOIHOBAHA IJ1a3MOBA TEXHOJIOTiS HAHECEHHS (PYHKLIOHANIbHUX, 3aXMCHUX HAHOCTPYKTYPHUX
NOKPUTTIB i oTpuMano HacTymHi NokputTs: MoN, TiAlCrN, TiAICrCN, B4C, TaO, TaN, NbC, NbCN) nins geranet i
BY3JIiB MallIUH, IO MPalOI0Th B CYBOPUX peknmax TepTsa. OTpumaHi 6araTokoMmnoHeHTHi mokputts TiAlCrN ta
TiAlCrCN (anasnor TaktruHoro nokputts Black Cat Vergason Tech USA) MmeTomom BakyyMHO-AYTOBOTO OCalKEHHS 3
MoaudikoBaHUM JIKepesioM i KpuBoOJliHIHHNM PinbTpom. [TpoBeneHo TpubosIoriyHi BUNIpoOyBaHHS IOKPUTTIB B
YMOBAX CyXOro TEPT 3a CXEMOIO "IUCK-KOJI04Ka". BCTaHOBJIEHO, 10 MIKPOTBEPZICTh Bikkepca 3miHIoBanacs Bif, 26
Ilo 41 I'Tla 3aneXHO Bif mapameTpiB ocamKeHHs. PO3po0JI€eHO TEXHOIOTII0 a30TyBaHHS CTajli B MJIa3Mi
HECaMOCTIVHOTO ra30BOr0 PO3psLy AJIs1 3MiLJHEHHSI IOBEPXOHb, 10 MPALIOIOTh [IPY BUCOKUX TEMIIEpaTypax. Bucoki
3HAYEHHSI TIOBEPXHEBOI TBEPAOCTI 0OYMOBJIEHI YTBOPEHHSIM HITPUIIHOTO 1IapY, 0 CKIAAAETHCS SIK 3 HITPUAIB
OCHOBHOTO METasly, TaK i 3 HITPUIB JIETYIOYMX €JIEMEHTIB. A30TYBaHH MiABUILYE ITIOBEPXHEBY MIKPOTBEPIICTb CTaJIi
AISI 430 3 213 o 1097 HV (nmpubsu3Ho B 5 pasiB). 3arporioHOBaHO CIIOCi6 3MillHEHHSI IIOBEPXHi BUPOOiB i3 HU3bKO-
Ta BUCOKOBYTIJIELIEBUX CTaJIEN IOKPUTTIM B4C, HaHEeCEHOro iOHHO-TIJIa3MOBAM METOJOM 3 BUKOPUCTAHHSAM
IpKepesia BUCOKOYACTOTHO] M1a3MU 3 HaKJIaleHMM 30BHIIIHIM MarHiTHUM 1oseM. [IpoBeieHo TpUOOJIOTiuHi
BUIIPOOYBAHHSI TIOKPUTTSA Kapo6imy 60py ToBuHOW0 0.5 MKM Ta 3.0 MKM Ha Mifgkjaakax 3i cranei 12X17 ta X12.
P0o3p06s1€HO TEXHOJIOTiI0 0CAIPKEHHS IOKPUTTIB HITPUAY Ta OKCUIY TAHTAJY, SIKi OTPUMYBAJIUCh LIJISIXOM
PO3NMUIJIEHHS TAHTAJIOBOI MillleHi iOHAaMM aproHy B BaKyyMHill Kamepi yctaHOBKM “Byznat”. TeXHOIOris KOMIIEKCHOTO

3MilJHEHHS [IOBEPXHI AeTajell MaIlIWH i By3JIiB [JIs1 TEXHIKU CIIeLiaJIbHOrO IPU3HAa4YeHHd OyJla BlpoBazpkeHa Ha [TAT

Pedepar aHIJIiHCBKOIO:

During the implementation of the scientific and technical project, a modification of the Bulat vacuum-arc
installation was carried out. New advanced and productive plasma sources equipped with electromagnetic filters
have been developed to increase the deposition rate and obtain coatings with a low content of macroparticles.
Combined plasma technology for functional, protective nanostructured coatings has been developed and
implemented, and the following coatings have been obtained: MoN, TiAICrN, TiAlCrCN, B4C, TaO, TaN, NbC,
NbCN) for parts and assemblies of machines operating in harsh modes. The multicomponent coatings TiAlCrN and
TiAICrCN (analog of the tactical coating Black Cat Vergason Tech USA) were obtained by the method of vacuum-
arc deposition with a modified source and a curvilinear filter. Tribological tests of coatings in the conditions of dry
friction according to the "disk-pad" scheme are carried out. It was found that the Vickers microhardness varied
from 26 to 41 GPa depending on the deposition parameters. The technology of nitriding of steel in plasma of non-
independent gas discharge for strengthening of the surfaces working at high temperatures is developed. High
values of surface hardness are due to the formation of a nitride layer consisting of both nitrides of the parent metal
and nitrides of alloying elements. Nitriding increases the surface microhardness of AISI 430 steel from 213 to 1097
HV (approximately 5 times). A method for strengthening the surface of low- and high-carbon steel products with
B4C coating applied by the ion-plasma method using a high-frequency plasma source with an applied external



magnetic field is proposed. Tribological tests of boron carbide coating with a thickness of 0.5 ym and 3.0 pm on
substrates of 12X17 and X12 steels were performed. The technology of deposition of tantalum nitride and oxide
coatings, which were obtained by spraying a tantalum target with argon ions in the vacuum chamber of the Bulat
installation

Inpexc YIK: 681.2.002:621.7; 681.2.002:621.9, 681.2.002:621.7;681.2.002:621.9;681.2.002
Koau TemaTHYHHUX PYOpPHK: 59.13.13
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: Po3p06Ka TEXHOJIOTIi 0Ca/PKEHHS CAMO3MALLyBaJbHUX HAHOKOMITO3UTHHX

ITIOKPUTTIB Ha OCHOBI KOMOiHOBaHMX MJIa3MOBUX METO/IB [I71 TEXHIKM CHELiaJIbHOrO IPU3HAY€HHS

Ha3zpa HTII anriiicbKo0: Development of technology for deposition of self-lubricating nanocomposite

coatings based on combined plasma methods for special purpose machinery
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

FaJIy3b 3aCTOCYBaHHSI: MalIMHOOYyBaHHS

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: TexHomnoris KOMIIEKCHOTO 3MilJHEHHS MIOBEPXHI AeTaser MAlIUH i By3JIiB IJI51 TEXHIKU CIIELiaJIbHOTO
[IPU3HAYEHHS 32 PAXyYHOK KOMIUIEKCHOI [1JIa3MOBOi TEXHOJIOTI 3 MONepenHIM a30TYBaHHAM B I1J1a3Mi
HECAMOCTIMHOIO ra30BOro pO3psay Ta LOLATKOBMM HAHECEHHSIM KOMIIO3ULIMHUX BAKYYMHO-AYrOBUX IIOKPUTTIB Ha
6a3i crionyk TiAIN, TiAICrCN, TiAlICrN /ZrN, TiN /ZrN.

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiais,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO OTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 02.2021
3akiH4yeHHs eTamy: 12.2021
Crnio>KuBavi MPOAYKILii: XapkiBcbkuil TpakTopHUii 3aBog, KB "Mopo3osa', 3aBoz iM. Masuuesa
IlepcrieKTHBHI PUHKH: MamuHO6y/1iBHi 3aBOIM 060POHHOI IPOMUCIIOBOCTI
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 110 HaAAIOTHCSI iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-eKOHOMiYHE OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:
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