O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0223U002360

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U113475

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 15-02-2023

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba eramny: BusueHHs BIUIMBY CTPYKTYPH IJIa3MOBHX Ta AeToHauifiHux nokputtis (Ti,Cr)C-Ni Ha ix criikicTb

IO OKMCJIEHHS IIpU Temrieparypax 1o 1000 °C.
IToyaTok eTamy: 07.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): IHCTUTYT IPOGIEM

marepiasnio3HaBcTBa iM. I. M. ®pannesrnya HanionanpHOi akagemii Hayk YKpaiHu
Kopg 3a €IPIIOY: 05416930

Micnesnaxo,ux(eﬂna: ByJI. Kp>KMKaHOBCBHKOTO, 6y7. 3, M. Kuis, 03142, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380443908751, 380443908757, 380442057901, 380444241524, 380444242271, 380444242131

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHyHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 359.200




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHS TexHOJIorii ra30TepMIiYHOr0 HAaNUJIEHHS! METaJIOKePaMiYHUX IIOKPUTTIB 3 MiIBULIIEHOIO

3HOCOCTINKICTIO 171 IeTajieli aBiallifiHoi Ta Ha3eMHOi TeXHIKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Design of thermal spraying technology of metal-ceramic coatings with increased wear resistance for aviation and
ground equipment

Pedepat yKpaiHCBKOIO:

OO6’eKT BOCIIIKEHHS — TPOLIECU CTPYKTYPOYTBOPEHHS Ta 3HOLIYBAHHS 1JIa3MOBUX Ta AETOHALITHUX IIOKPUTTIB 3
KOMIIO3ULiTHMX MeTaJIoKepaMivHUX MaTepiajiB Ha OCHOBI OABIMHOTrO Kap6ily TUTaHy-Xpomy. MeTta pobotu -
CTBOPEHHS 3aXMCHUX ra30TEPMIUYHUX [TIOKPUTTIB 3 MeTaJIOKepaMiyHUX nopomkoBux Marepiasis (Ti, Cr)C-Ni 3
BUCOKUM PiBHEM 3HOCOCTIKOCTI 171l 3MilJTHEHHS Ta BigHOBJIEHHS JeTajel aBialiiiHoi Ta Ha3eMHOi TexHiku. MeTonu
IOCIIiIPKEHHS — MIOKPUTTS HAHOCWJIM METOJAaMU IJIa3MOBOTO Ta IE€TOHALIMHOrO HAallWJIEHHS Ha yCTaHOBKax YIIY-3]1
Ta JIHinpo-3M BiANOBigHO, CTPYKTYPHO-(a30BUI CKJak, IOPOLIKIB Ta IOKPUTTIB BUBYAJIM HA €JIEKTPOHHUX
mikpockonax JEOL JAMP-950 ta TESCAN VEGA3; nropoMeTpU4YHUI aHajli3 NpoBOAUIN Ha MiKpoTBepgomipi [IMT-
3; agresito BU3HAYyau MTU(PTOBUM METOIOM, a TOPUCTICTh — METOMIOM CiYHUX; TPUOOTEXHIYHi BJIaCTUBOCTI
BM3HAYaJIA B yMOBaX TEPTs KOB3aHHS 0€3 MacTUJIA IO CXEMI «BaJjl — BTYJIKa» Ha yCTaHOBLi M-22M, a B yMoBax
¢dpetuHr-koposii Ha ycranosui MOK-2; nmpoliec OKMCHEHHS IPOBOAXIIN B i30TepMiyHMX ymoBax B revi LHT 01/7 D
npu temneparypax 600-1000 oC. B HTP BuB4Y€HO CTPYKTYypY, BUBHAYEHO TEKYUiCTh Ta HACUIIHY Bary
KomMnosuniiiHux nopoukis cucremu (Ti, Cr) C-Ni. OnTUMi30BaHO TEXHOJIOTIUHI pE>XKUMU HAIIMJIEHHS LJMX IIOPOUIKiB
Ta BUBYEHO CTPYKTYPY OTPMMAHUX [TIOKPUTTIB, BU3HAYEHO iX a[ire3ilo Ta MOPUCTICTh. [IpoBeeHo TPUOOTEXHIYHI
BUIIPOOYBAHHS OTPUMAHUX MOKPUTTIB B YMOBAX TE€PTS KOB3aHHS 6€3 MacTUia i PpeTUHr-Koposii Ta gociaxKeHo ix

CTIiMKICTb 1O BUCOKOTEMIIEPATYPHOIO OKMCHEHHS ITpU Temreparypax 1o 1000 oC.

Pedepar aHIJ1iHCBKOIO:

The object of research is the processes of structure formation and wear of plasma and detonation coatings made
of composite metal-ceramic materials based on titanium-chromium double carbide. The purpose of the work is to
create protective gas-thermal coatings from metal-ceramic powder materials (Ti, Cr)C-Ni with a high level of wear
resistance for strengthening and restoring parts of aviation and ground machinery. Research methods - coatings
were applied by plasma and detonation sputtering methods on UPU-3D and Dnipro-3M installations, respectively,
the structural-phase composition of powders and coatings was studied using JEOL JAMP-950 and TESCAN VEGA3
electron microscopes; durometric analysis was performed on a micro-hardness tester PMT-3; adhesion was
determined by the pin method, and porosity was determined by the incisal method; tribotechnical properties were
determined under the conditions of sliding friction without lubrication according to the "shaft - bushing" scheme
on the M-22M installation, and under the conditions of fretting corrosion on the MFC-2 installation; the oxidation
process was carried out under isothermal conditions in the LHT 01/7 D furnace at temperatures of 600-1000 oC.
The structure, fluidity and bulk weight of composite powders of the system (Ti, Cr)C-Ni were studied.
Technological modes of sputtering of these powders were optimized and the structure of the obtained coatings
was studied, their adhesion and porosity were determined. Tribotechnical tests of the obtained coatings were
carried out under the conditions of sliding friction without lubrication and fretting corrosion, and their resistance
to high-temperature oxidation at temperatures up to 1000 °C was investigated.

IH,Z[eKc YIK: 667.647, 615.464 /.465;616.31, 621.793.7
Koau remaTuyHHX py6an: 61.65.39.11, 76.09.29.11, 81.35.33

KepiBHHUKH po6OTH
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InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: Texnonoriuni incrpykuii TI 26062022 -049 "TlnasmoBe HarMIEHHS TIOKPUTTIB 3

Komnoauliifinoro nopomkosoro marepiany (Ti,Cr)C-Ni"

Ha3zpa HTII aHrsi#icbKo0: Technological instructions TI 26062022 -049 "Plasma sputtering of coatings from

composite powder material (Ti,Cr)C-Ni"

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: TexHOJIOTi]

l'asy3s 3acToCyBaHHS: M 72.19 JlocsiokeHHs i eKCIlepUMeHTasIbHI PO3pO6KHU y cdepi iHIIMX TPUPOSHNYNX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Ha nanomy erari cTBOpeHHS ra30T€PMiYHUX MOKPUTTIB 3 METAJIOKEPAMIYHUX TIOPOIIKOBUX
MarepiasiB Ha OCHOBI IOZBIIHOTO Kap6iy TUTaHY-XpPOMy 3 HikesieBoo 38’s13K010 (Ti,Cr)C-Ni 3 BUCOKMM piBHEM
3HOCOCTIKOCTi BUBYEHO BIIUB CTPYKTYPU MTOKPUTTIB i IPOBEAEHO iCIIUT pO3pO6IeHUX IIOKPUTTIB Ha iX CTiMKiCTb
npu remneparypi o 1000 C. OdpopMmieHo i 3aTBEpAKEHO TEXHOJIOTIYHI iHCTPYKLii Ha NpolLecH M11a3MOBOTO Ta

JIETOHALITHOTO HANIUJIEHHS [IOKPUTTIB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,
TEXHOJIOTI! TO1O) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOIO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOPTY, 3MEHIIEHHS 3HOCY

0o06J1agHaHHS

BnyiuB HTII Ha moBKiJjjis:

BnposapaskeHHs1 HTII: He snpoBamxeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:

Crio>KHuBavi NPOAYKILii:

IlepcnekTHBHI pUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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