O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0419U001396
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpaunii: 26-06-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kypungk TersiHa OsiekcaHgpiBHa

2. Kuryliak Tetiana

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcCTy: 20-06-2019

CreniaJbHICTh 32 OCBiTOIO: 8.04010101

Micue po6oTH 34,00yBayva: IncTuTyT HanTBEPAUX Martepiais im. B.M. Bakynsa HAH Ykpainu

Kopg 3a €IPIIOY: 05417377

Micue3HaxoaKeHH: 04074, m. KuiB, ByJI. ABTO3aBOJCbKQ, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI pagu): [l 26.230.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT HaATBEPAUX MaTepiasis im. B.M. Bakyna HAH
Ykpainu

Kopg, 3a € IPIIOY: 05417377

MicuesnaxomerHﬂ: 04074, M. KuiB, ByJl. ABTO3aBOJICbKa, 2

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09
Tema gucepranii:

1. YoockoHasieHHs ITpoliecy OTPUMAaHHSI HAHOKOMIIO3UTY anmas - Kapo6if Bosbppamy MoauQiKyBaHHIM

HaAHOIOPOUIKY aJIMa3y BOJIb(PPaMOBMIC-HUMMU CIIOTTyKaMU

2. Improving the process of producing diamond - tungsten carbide nanocomposite by modifying diamond
nanopowder with tungsten-containing compounds.

Pedepar:

1. B gucepTanii BUpileHO HAyKOBO-TEXHIYHY 3a4a4y BAOCKOHAJIEHHS MIPOLECY OTPUMAaHHSA HAHOKOMITO3UTY ajIMas3-
Kap6iz Bosibdpamy sIK BHOCOCTIMKOTO MOJIIKPUCTAIYHOTO ajIMa3HOTo MaTepiay 1Jst po60YMX eJIeMEHTIB
pizasIbHOro IHCTPYMEHTY 33 PaXyHOK aKTHBallii 10ro CIlikaHHs 306i7bIeHHsIM KinbkocTi W-C 3B's13KiB Ha IOBEPXHi
aJIMa3HMX HAHOYACTUHOK BHACJITOK MOAU(IKyBaHHS IIOBEPXHI BUXiIHUX HAHONOPOILKIB a7IMa3y
BOJIb(PPAaMOBMICHMMHU CIIOJIyKaMU. YOCKOHAJIEHO [IPOLIeC OTPUMAHHS HAHOKOMIIO3UTY ajmMa3-Kapois Bosibdpamy
3a paxyHOK po3p006JieHHsI HOBOrO MeToAy Monudikalii aiMasHUX HAHOIIOPOUIKiB BOJIbPPaMOBMiCHUMU CIIOJIyKaMU
nepe;q 4OJAaBaHHSIM OCHOBHOI 3B's13yBaJIbHOI PEUOBMHH 32 HOPMaJIbHOTO TUCKY. CyTb HOBOrO criocoby moaudikaii -
1ops], 3 TPUOKCUIOM BOJIb(PPaMy BBOAUTHCS BOJIb(PPAMOBMICHUI PO3YMH (BOAHUI PO3UMH BOJIb(PPAMAT AMOHII0),

TOOTO oAATKOBa MOIM(QiKyo4ya peyoBUHa i 1je 36iJIbIIye KijbKiCThb 3B's13KiB W-C Ha NoBepxHi ajiMa3HUX 4YaCTUHOK i



[IOKpallye 3B'A30K MK HUMU. 3aXULIAIOTLCS PE3YJIbTaTH AOCIiIKeHb B3aeMogii B cuctemi C-W-0. IIpoananizoBano
TepMOJVHAMIKy Ta BUBYEHO KiHETUKY PeaKLill OKUCHEHHS ajMa3y KUCHEeM MOBITPsI B IPUCYTHOCTI BoJibppamy.
BcraHoBIIEHO, 1110 TPUOKCU, BOJIbpaMy pearye 3 aiMa3oM i Ha [IOBEPXHi YTBOPIOETHCS 3B'130K W~ C, siKui iHrioye
[IPOLIEC OKMCHEHHS aJIMa3y Ta B yMOBAaX CIiKaHHSI HAHOKOMIIO3UTY BUKJIIOYA€ MOro rpadiTusallilo yepes rasoBy
¢asy. [TokazaHo, 1110 BUKOPUCTAHHS PO3YMHEHOI COJIi BOJIb(PPaMaTy aMOHIlO, IK cepeOBULIA 1151 IPUTOTYBaHHS
BUXiJJHOI CyMillli HAHOIIOPOUIKIB aiMasdy Ta TPUOKCUY BOJIbdpaMy, aKTUBYE CITiKaHHSI HAHOKOMIIO3UTY ajiMas-
Kapb6iz Bonbdpamy. 3a ONTUMAJILHOI TEMIIEPATYPY T'YCTMHA KOMITO3UTY MiJBUILY€ETLCS Ha 6%, MOPUCTICTD

3HIDKYETBCS B 1,7 pa3y, BHACIIOK YOT0 MOTO TBEPLICTh B 1,2 pa3y nepeBullly€e TBEPLICTb 6a30BOr0 HAHOKOMIIO3UTY.

2. The thesis is devoted to the solution of the scientific and technical problem of improving the process of
obtaining nanocomposite of diamond - tungsten carbide as a wear-resistant polycrystalline diamond material for
working elements of the cutting tools due to activating sintering of the material by increasing the amount of W-C
bonds on the surface of diamond nanoparticles as a result of modifying the surface of the initial nanopowders of
the diamond with tungsten-containing compounds. The process for producing tungsten diamond-carbide
nanocomposite has been improved due to developing a new method of modifying diamond nanopowders with
tungsten-containing compounds before adding a basic binder under normal pressure. The essence of the new
method of modification is that along with the tungsten trioxide the tungsten-containing solution (aqueous solution
of ammonium tungstate), i.e an additional modifying agent, is added, which increases the number of W-C bonds on
the surface of diamond particles and improves the bond between the particles. The results of research of
interaction in the C-W-0O system are defended. The thermodynamics have been analyzed and the kinetics of
reactions of oxidation of a diamond with atmospheric oxygen in the presence of tungsten has been studied. It was
found that tungsten trioxide reacts with diamond and a W-C bond is formed on the surface that inhibits the
process of oxidation of diamond and, in conditions of sintering of nanocomposites, excludes its graphitization
through the gas phase. It has been shown that the use of soluble ammonium tungstate as a medium for the
preparation of an initial mixture of diamond and tungsten trioxide nanopowders activates sintering of
nanocomposite of diamond- tungsten carbide. At optimal temperature the density of the composite increases by
6%, the porosity decreases by 1.7 times, thereby the hardness of the composite is 1.2 times more the hardness of
the base nanocomposite.
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