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IlizcraBa a1 npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABYO] BJIai1, aKaZieMi€lo HayK

(roJI0BHMMU PO3MOPSIAHUKAMU OI0IKETHUX KOIITIB HA TpoBeaeHHs HIIKP)
KIIKBK: 2201040

Hamnpsam ¢inancyBanHs: 2.1 - pyHIaMeHTaJIbHI JOCTIIKEHHS

J>kepena piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMIH etanm: 300 TUC. TpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka HayKOBUX OCHOB CTPYKTYPHOI iHKeHepii BaKyyMHO-I171a3MOBHMX 6araTomapoBUX HaITBEPAMX 3aXVCHUX ITOKPUTTIB.

Haspa po6oTH (aHrJ1)

Development of scientific bases of structural engineering, vacuum plasma multilayer superhard coatings.

Pedepar (yxp)

O6'ext pocnimgkeHHs - QyHIaMeHTaIbHI polecd GOPMYBaHHS CTPYKTYPHOIO CTaHY Ta MOXKJIMBOCTI CIIPSIMOBAHUX MOTo 3MiH B
3aJI€XKHOCTI Bifl yMOB OZlep>KaHHS Ta MIOCTKOHIEHCALINTHOI TepMO-pafialiliHoi 06poO6KU. MeTa po6OTH - BCTAaHOBJIEHHSI OCHOBHUX
(paxTOpiB BIJIMBY HA CTPYKTYPHUI CTaH i (Pi3MKO-MexaHiuHi BJIaCTUBOCTI HAaHOIAPOBUX 6AraToNepiofHUX HITPUIHUX MOKPUTTIB
Ha OCHOBI IEepEXiHUX MeTasliB. MeToau HOCHiIKEeHb - pacTpoBa Ta IPOCBiYyBaJbHA €JIEKTPOHHA MiIKDOCKOIIiS BUCOKOTO
PO3MiJIEHHS], METOAM PEHTTEHIBCbKOI AUPPAKTOMETPii, pEHTreHO(DIYOPECLIEHTHUI €JIEMEHTHUI aHasli3, BUMIPIOBaHHS MilJHEBUX
Ta €JIEKTPO(Pi3MYHMX BJIACTUBOCTEN. BUKOPUCTOBYIOYM METOIM €JEMEHTHOTO aHaji3y, PEHTT€HOCTPYKTYPHUX OOCIiIXEHb i
BUMipy MIKpOTBEpAOCTi HEOOXifHI 175 NMpoBeleHHsI KOMIUJIEKCHUX NOCTIIKeHb 32 CXeMOI0: CKJaJ, - CTPYKTypa - BJIACTUBOCTI
JOCJIiIPKEHI MOJKJIMBOCTI CTPYKTypHOi iHxkeHepii 6aratomaposux TiN - Cu/ (Al - Nb - Ti - Mo - V - Cr) N NOKpUTTiB.
BcraHOBJIEHO, 1O BBEJEHHS APYroro Iapy i3 BUCOKOEHTPOMIMHOIO CIUIABY HABiThb ITPU MaJIOMY BiIHOCHOMY 3MICTi CKJIa[JOBUX
eneMeHTiB (1o 1 Mac.%) cynpoBomaxyeTbcsi ¢popMmyBaHHSIM ¢as3u Ha ocHosi 'IK pewiTku TBepmoro posuuHy. [lepexin Bif,
opnomaposux TiN - Cu mokputtiB fo 6aratomaposoi cuctemu TiN - Cu/ (Al - Nb - Ti - Mo - V - Cr) N cynpoBOAKYETbCS

MiBUIIEHHSIM BiTHOCHOTO BMICTY a30Ty B IOKPUTTI i 3pOCTaHHSIM TBEPIOCTI, 0 focsrae 24,5 I'Tla.
Pedepar (aHrI)

Object of research - fundamental processes of structural condition formation and the possibility of directional change
depending on the preparation conditions and post-condensation thermal radiation treatment. The aim of the work - to establish
the main factors of influence on the structural state and the physical and mechanical properties of nano-layer multi-period
nitride coatings based on transition metals.Research methods - scanning and transmission electron microscopy of high-
resolution, X-ray diffraction methods, X-ray fluorescence elemental analysis, measuring the strength and electrical properties.
Using methods of elemental analysis, X - ray diffraction studies and microhardness measurements that are required for complex
research according to the scheme: composition - structure - properties, the possibilities of structural engineering of multilayer
TiN - Cu / (Al - Nb - Ti - Mo - V - Cr) N coatings were investigated. It was established that the introduction of the second layer
from the high-entropy alloy, even with a small relative content of the constituent elements (up to 1 mass%), is accompanied by
the formation of a phase based on the fcc lattice of the solid solution. The transition from single layer TiN - Cu coatings to the
TiN - Cu / (AI-Nb-Ti-Mo-V-Cr)N multilayer system is accompanied by an increase in the relative nitrogen content in the
coating and an increase in hardness reaching 24.5 GPa.

Ingexkc YIK: 621.793.1, 621.793.1

Kopgu Temarnynux pyopuk HTI: 55.22.19.15
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): MeTonu CTPYKTYPHOTO MiIXO4y 4O MOMEJIOBAHHS HEOOXiIHNX CTaHIB 6araTolapoBUX BAKyyMHO-
IyrOBUX HITPUIHUX CHCTEM JIJIsi CTBOPEHHS HOBOT'O KJIaCy BUCOKOTBEPIMX, CTIMKUX 10 aGpa3suBHOrO 3HOCY Ta BUCOKHUX

(pyHKLiOHATBHUX TEMIIEPATYP MaTepialiB.

Haspa npoaykuii (aurJi): Methods of structural approach to the simulation of the required states of multilayer vacuum-arc



nitride systems to create a new class of high-strength, abrasive wear-resistant and high functional temperature resistant

materials.
OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanns: 71.10

Onuc npozykuii (ykp): B po60Ti po3BuTi HayKOBi OCHOBM HOBOTO (PyHAaMEHTAJIbHOTO MigXOLy 10 METOAA CTPYKTYPHOI iHKeHepil
IIPY CTBOPEHHI 6araTolapoBUx BaKyyMHO-IyTOBUX HITPUAHUX TOKPUTTIB 3 BEJIMKOIO TBEPICTIO Ta CTIMKICTIO 10 3HOCY SIK IJ1s
CTaHJAPTHUX PEXUMIB HHOTO 3aCTOCYBaHHSI, TaK i [7Is1 32CTOCYBaHHS B yMOBaX [lii EKCTpEeMaJIbHUX 30BHIIIHIX BIJIMBIB (TEPMIYHOTO,

papialiiiHoro (BKJI04al04y iOHHE ONPOMiHEHHSI), po6OTi y XiIM{YHO-aKTHBHOMY CE€pEeIOBULIL).

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3git no HIIJKP

Buposagskenns HTII: He BnposamkeHo

Crpoku BrnpoBajsKeHHs: 2022 p.

Bupo6Huk npoaykuii: HTY"XIII"

CnosxuBavi npoaykuii: ycranosu HAH VKpainy, nifnpremcTBa MalImHOOYAiBHOI, eHEpreTUYHOi Ta aBiaKoCMI4HO] ranmysen
IlepcrieKTHBHI pUHKH: PUHKY YKpaiHu, ctpad EEC

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriiieHi HIJIKP
7. Biosriorpagiunuii onuc

8. 3BiTHa JOKyMEHTaIis

KinbKicTh CTOPiHOK B 3BiTi: 113
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiimis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0Ci6-BHKOHABIIiB
Binosepos Banepiit Bononumuposuy
Bosnkos Ozer OsnekciiioBny

Byenp Osnekcangp €BreHoBud
3Baroybcbkuit Onexkcanap BacunboBuy
3o3ynsa Enyapn Bosrogumuposud
Kusses Cepriit AHaTOIiOBHUY
Kosynaes Irop Mukosainosuy
Kpusob6ok Hatanist AHaTosniiBHa
Meiinexos Annpint OsekcaHgpoBUY
[ToctenpHuk 'anHa OsekcanapiBHa
Co6osb Oser BasleHTHHOBUY
Tepneupkuit Onexcangp CemeHOBUY
QenopeHko 'aHHa AHaToJliiBHA

[IleByenko CiTnaHa MuxainiBHa
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