O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U001068

Jlep>KaBHHH peecTpaliliHui HoMep: 0121U112687

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 23-01-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: BukoHaHHs 3aBaHb epPCIIEKTUBHOTO MJIaHY PO3BUTKY HAYKOBOTO HAIpsiMy "MaTeMaTuyHi HayKu

Ta NpyupoHudi HayKu" CyMCBKOTO [I€P’KaBHOTO YHIBEPCUTETY
IToyaTok eramy: 08.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (200 ITIB ¢izuyHOi 0c00H): Cymcbkuii nepkaBHMiL

yHiBepCUTET

Kopg 3a €IPIIOY: 05408289

Micue3HaxoaKeHHS: ByJ1. Pumcekoro-Kopcakosa, 6ya. 2, M. Cymu, Cymcekuii p-H., CymcbKa 061, 40007,
Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380542334058

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHus (KITKBK): 2201390

dakTuyHHi 06car ¢piHaHCcyBaHHS (THC. IpH.): 1357.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ByKOHaHHS 3aBJaHb IEPCIEKTUBHOIO IIJIaHY PO3BUTKY HAyKOBOT'O HAINpsAMY "MaTeMaTy4Hi HayKu Ta IPUPOJHNYL

Hayky" CYMCBKOTO [E€P>KaBHOI'O YHIBEPCUTETY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fulfillment of tasks of the perspective plan of development of a scientific direction "Mathematical sciences and
natural sciences" Sumy State University

Pedepat yKpaiHCBKOIO:

BusiBiieHo 3arajibHi 0COOJIMBOCTI CUHTE3Y 3aXUCHUX IIOKPUTTIB 3 TBEPAUX i HAATBEPAMX MaTepiaiB, TOOTO IJ1iBOK
KapoifiB, HITpUIB nepexigHux MeTasiB. [TokazaHo, mo (i3nko-mexaHiuHi BJIaCTUBOCTI MJ1iBKOBUX ITOKPUTTIB
3aJIeXKaTh Bif] IX CTPYKTYPHOIO CTaHy, HE 3aJIEXKHO BiJl METOAY OTpUMaHHs. CHHTE30BaHO METOLAMU BAKYyMHO-
nyrosoro HanwieHHs (BynaT-6) Ta MarHETPOHHOTO PO3MUJIEHHS HA IIOCTIHHOMY CTPYMi HAHOKOMIIO3UTHI TIOKPUTTS
KapOoHiTpuziB nepexigHux metanis B cucremax Ti-Zr-C, (CrN/ZrN)/(Cr/Zr) Ta inmux. [IpoanasnizoBaHo
TE€PMO3aXUCHI BJIACTUBOCTI 6araTolapoBUX 3aXMCHUX ITIOKPUTTIB Ha OCHOBI HITPUIY, Kap0Oily Ta KapOoHITpuLy
tutany: TiN, TiC, TiCN i TiAIN. IToxazaHo, 1110 B pe3y/bTaTi KOMOiHYBaHHSI MaTepiasiiB IIPU BifIOBiAHINA cTparerii
IIPOEKTYBaHHS 6araTolapoBi MOKPUTTSI MOXKYTb OyTH aZlaliTOBaHi 1J1s1 3MEHILEeHHs KoediljieHTa TepTsl, IiABULEeHHS
3HOCOCTIMKOCTI 3 METOIO 3aCTOCYBaHHS iX B Pi3HUX TPUOOJIOriuHUX cucTeMax. [IpoaHanizoBaHoO ofiepiKaHi
€KCIIepUMEHTAJIbHI pe3yJIbTaTy PO CTPYKTYPHO-(A30BUIl CTaH Ta MEXaHIYHi BJIACTUBOCTI MOKPUTTIB [0 Ta MiCJIsl
a30TyBaHHS Pi3HUMU METOAAMMU (BaKyyMHO-AyTOBUM, BUCOKOYaCTOTHUM MarHETPOHHUM, METOJIOM MarHETPOHHOTO
PO3IMJIEHHS Ha IOCTIMHOMY CTPYMI Ta METOJIOM a30TyBaHHS). [IpoBeJieHi nociipkeHHs MopQoJIorii ToBEpXHi Ta
KoediljieHTa TepTs pi3HUX TUIMIB iHCTPYMEHTAJIBHOI CTaJli iCJIS a30TyBaHHSI IIOKA3aJIM 3HIDKEHHS KoeillieHTa
tepta 3 0,5-0,6 o 0,3-0,15 B 3a71€XKHOCTI Bifi KOHTPTiJA, IO IO B AEesSKNX BUIAAKAX II€PEBULIYE XapaKTEPUCTUKHU
OaraTouapoBUx IJIiBKOBUX OKPUTTIB. TakoX BifcyTHe AedopmMalliliHe pyiHyBaHHS a30TOBAaHUX IJIiBKOBUX
IIOKPUTTIB, 10 € IIePeBarolo I10 BiIHOIEHHIO O 6araTolapoOBUX IJ1iIBKOBUX [IOKPUTTTIB, OTPUMAaHUX iHIIMMU
MeTogaMu. [IpoBeieHa ONTHMI3allisg TEXHOJIOTIYHMX PEKMMIB Ta BUXiIHI JaHi 4J15 PO3POOKU TEXHIYHOI

IOKyMEHTAallii Ta IPOEKTYBaHHS YCTAHOBKHU JJI51 iOHHO-I1IJIa3MOBOTO a30TyBAHHS

Pedepar aHr1ilicbKOIO:

The general features of synthesis of protective coatings from solid and superhard materials, ie films of carbides,
nitrides of transition metals are revealed. It is shown that the physical and mechanical properties of film coatings
depend on their structural state, regardless of the method of production. Nanocomposite coatings of transition
metal carbonitrides in Ti-Zr-C, (CrN / ZrN) / (Cr / Zr) and other systems were synthesized by the methods of
vacuum-arc sputtering (Bulat-6) and magnetron sputtering by direct current. The thermal protection properties of
multilayer protective coatings based on titanium nitride, carbide and carbonitride: TiN, TiC, TiCN and TiAIN are
analyzed. It is shown that as a result of combining materials with the appropriate design strategy, multilayer
coatings can be adapted to reduce the coefficient of friction, increase wear resistance in order to apply them in
different tribological systems. The obtained experimental results on the structural-phase state and mechanical
properties of coatings before and after nitriding by different methods (vacuum-arc, high-frequency magnetron,
DC magnetron sputtering and nitriding methods) are analyzed. Studies of the surface morphology and friction
coefficient of different types of tool steel after nitriding showed a decrease in the friction coefficient from 0.5-0.6
to 0.3-0.15 depending on the counterbody, which in some cases exceeds the characteristics of multilayer film
coatings. There is also no deformation destruction of nitrided film coatings, which is an advantage over multilayer
film coatings obtained by other methods. Optimization of technological modes and initial data for development of
technical documentation and design of installation for ion-plasma nitriding are carried out

Inpexc YIK: 669:66.095.8, 621.9.048.7:533.9
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: OnTumizarist TEXHOJIOTYHNX PEXMMIB Ta BUXI/HI JaHi 711 PO3POOKY TEXHIYHO]
IOKYMEHTAllii Ta POEKTYBaHHS YCTAaHOBKHY JIJIs1 iOHHO-TJIA3MOBOTO a30TyBaHHsI. KOHCTPYKTOPChKA JJOKYMEHTAIis

YyCTaHOBKHU 10HHO-TLJIa3MOBOTO A30TyBaHHSA

Hassa HTII aHr1ificbKO¥0: Optimization of technological modes and initial data for the development of
technical documentation and design of the installation for ion-plasma nitriding. Design documentation for ion-
plasma nitriding installation

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: Bupobu TexHiuHi, Texnosorii, Metoau, Teopii
l'asmy3b 3aCTOCYBaHHS: MalMHOGYJyBaHHS

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Onepskani ekcriepumeHTasnbHi pe3ybTaTi PO CTPYKTYPHO-(Ha30BUil CTaH Ta MEXaHIYHI BIACTUBOCTI
MIOKPUTTIB [0 Ta IiCJIs1 a30TyBaHHA Pi3HUMU METOJaMu (BaKyyMHO-yTOBUMM, BUCOKOYAaCTOTHMM MarHETPOHHUM,
METOJIOM MarHeTPOHHOI'O PO3NUJIEHHS Ha IIOCTIHHOMY CTPyMi Ta METOIOM a30TyBaHH:1). [IpONIOHYEThCSI METO],
OTPMMAaHHS HITpUAHUX Ta (a60 KapOOHITPUAHNX) OKPUTTIB, SIKUI MOJISITA€ Y IIONlepeJHbOMY PO3irpiBi 3paskKa,
CTBOPEHHI ra30BOro po3psiAy B ra3oBill CyMillli Ta MOXKJIMBOCTI IIOCTYIIOBOTO 301/IbII€HHS] HETaTUBHOTO MTOTEHIIialy
Ha 3pasKy B Mexax Bif, — 3,5 KB 1o -30 xB npotsarom 20 - 30 xB. 1J1s1 3a6e31€4€HHsI KOHTPOJIbOBAHOTO MOAJIBLIOTO
posirpiBy 3paska y mexax Bif, 300 go 570°C. IIpoBefeHa onTuMizallis TEXHOJIOTIYHMX PEKMMIB Ta BUXiHI AaHi 11

PO3POOKM TEXHIYHOI JOKyMEHTAllii Ta IPOEKTYBaHHS YCTAHOBKHU JIJ151 iOHHO-I1IJIAa3MOBOTO a30TyBAHHS

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,
TEXHOJIOTI} TOl) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOrO IIOTEeHIialy Ta 3aMillleHHIo iMnopTy, EKOHOMis eHepropecypcis,

3MEeHIIEHHS 3HOCY 00J1aiHAaHHS

Bnyiue HTII Ha mOBKiJIS:

BnposagskeHHst HTII: He snpoBamxeHo

ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:

Crnio>KHuBavi NPOAYKILii:

IlepcneKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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