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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX pyOpHK: 81.09, 81.09

Tema guceprauii:
1. HaykoBi ocHOBU (GOpMYyBaHHS CTPYKTYPH i BJIACTUBOCTE MIPY CIIiKaHHI 3 CYOMIKPOHHUX TYroIJIaBKUX KapoOifiB i

HITPU/IiB BUCOKOTEXHOJIOTIYHOI KEPaMiKu JJ1s1 MAalIMHOOY 1iBHOI IPOMHUCJIOBOCTI

2. Scientific fundamentals of formation of structure and properties during sintering from submicron refractory
carbides and nitrides of advanced ceramics for the mechanical engineering

Pedepar:

1. Incepranist Ha 300OYTTSI HAYKOBOTO CTYyIIEHs JOKTOpa TeXHIYHUX HayK 3a creuianbHicTio 05.02.01 -
Marepiano3HaBCTBO - [HCTUTYT HaATBEpAUX Marepiaiis iM. B. M. bakyng HanioHanbHOI akageMii HayK YKpaiHu, M.
Kuis, 2018. B gucepralii BUpillleHO HAyKOBO-TEXHIYHY IIPOOJIEMY CTBOPEHHS BUCOKOTEXHOJIOTIYHOI KepaMiku 3
nokpameHnmMu QisuKo-MeXaHiYHUMU, Pi3NKO-XiMIYHUMU Ta PYHKLUiIOHAJIBHUMY XapaKTEPUCTUKAMU MIJITXOM
BCTAHOBJIEHHSI CTPYKTYPHUX ME€XaHi3MiB CIiKaHHS TYrOIJIaBKUX KapOifliB i HITpUiB 3 reTepofecMiuHUMU
MIKaTOMHMMHU 3B's1I3KaMU, 3aKOHOMIpHOCTe! (POPMYBaHHS iX MIKPOCTPYKTYPH Ta HAIIPABJIEHOTO KEPyBaHHS
BJIACTUBOCTSIMUA KOMIIO3UTIB. [Ipo6siemMa po3B'sg3aHa UIJIIXOM BUKOPUCTAHHSI HAaHO- Ta CYOMiKPOHHUX MTOPOIIKOBUX

KOMITO3UIIili, 3MiHU iX (a30BOro Ckiany, BUSBHaY€HHS 3aKOHOMIPHOCTEH BiJIbHOTO CITiKaHHS Ta peakuiliHOro



CITIiKaHHS MiJ] TUCKOM. 3aXUIIAI0ThCS PE3YJIbTATU AOCIIIPKEHb CTPYKTYPHUX MEXaHi3MiB (POPMYBaHHS MaTepialis 3
HaHopucnepcHux TiN, TiC, paguKasbHOTO BIUIMBY KMCHIO Ha IUQy3iiiHy KoasecleHLLio. Pinkopa3Hum crikaHHIM
Si3N4-HaHOKOMIIO3ULill OfiepKaHO CaMOApPMOBaHy KepaMiKy 3 CyOMiKpOHHMMH aHi30TPOIIHUMU 3€pHaAMU,
TpaHchopMaLifHUM 3MilfHEHHSIM B ZrO2, ofHOYaCHUM 3pocTaHHsIM Rbm = 1000 MIla i Klc go (6,6 - 8,5)
MIlaxml/2. BuB4€HO BILJIMB CTPYKTYPHUX (PaKTOPiB HA MpoLec OKUCHEHHS Ha noBiTpi go 1600 °C i
TEIJIONPOBIHICTh TaKMX MaTepianiB. Bnepiue npu HaHozedoOpMyBaHHI Kapb6iny 60py criocTepirascs piskuii
IIPY>KHOIJIACTUYHUI nlepexif (pop-in), olliHeHa TeopeTnyHa MilHiCTb Ha 3cyB (23 I'Tla) Ta rpanuyHa TBepHicTh (50
['Tla). Bnepie npoBeeHO NOPiBHAJIBHUM aHAJi3 3DOCTAHHS TPIlIMH B TeTePOMOLYJIbHUX Kommo3uTax B4C-MeB2,
OlLiHEHA TPIMMHOCTINKICTb Ta ONITUMI30BaHO CTPYKTYPY. BCTaHOBIEHO, 110 Mifl, YaC peakuiliHOrO CIiKaHH i,
tHckoM y B4C-(VC-TiH2), B4C-(TiB2-TiH2) yrBopeHHs Ta po3kian TBepiux po3uuHis Ti-(V)-B-C(-O) 3abe3neuye
IycIiepciiiHe 3MillHEHHS 32 PaXyHOK (popMyBaHHs in situ nu6opumnis TiB2-TiB2-Bropun. Ta VB2-TiB2 Ta 06ymM0OBIIIO€E
3pocranHs Klc 1o 60% i Rbm 1o 40%. A6pa3uBo- Ta KOPO3ifHOCTIiKi TOPLEBi yiTbHEHHS, COIJIA [1J1s
IiCKOCTPYMHUHHOI 06pPOOKH, 3HOCOCTiMIKa OCHACTKa 3 pO3p006JIeHUX KOMIIO3UTIB IPONILIN AOCIiHO-TIPOMUCIIOBI
BUNIPOOYBaHHA. ONTUMi30BaHO CTPYKTYPY AIN-MO KOMIIO3UTY 3 1i€JIEKTPUYHOIO MAaTPULEIO i METaliYHUMU
BKJIIOUEHHSIMU JJ1s1 OCSITHEHHS. MaKCUMAJIbHOI 1i€JIeKTPUYHOI TPOHUKHOCTI. 7151 TOPiBHSIHHS ABO(A3HUX
KOMITO3UTIB 3aIIPOIIOHOBAHO OLHKY MorjauHaHHs L. BucokodyHkuionanbHa AIN-kepaMika BUKOpUCTaHa IJ1st
3ol Ta BigBO4Y TEIIA.

2. Thesis for Doctor of Science (Engineering) degree in the 05.02.01 Specialty - Materials Science - V. M. Bakul
Institute for Superhard Materials of the National Academy of Sciences of Ukraine, Kyiv, 2018. The thesis is devoted
to the solution of the scientific and technical problem of the creation of advanced ceramics based on refractory
carbides and nitrides with increased mechanical, chemical and functional characteristics, able to operate in
conditions of rigid abrasion wear, corrosive media, increased thermal and mechanical loads in products and
equipment for various branches of mechanical engineering. The problem was solved by establishing the laws of
pressureless sintering, reactive sintering under pressure, the features of microstructure formation from
submicron compounds with heterodesmic interatomic bonds and control of structure-sensitive properties.
Scientific positions and research results of structural mechanisms of formation of nanopowders TiN, TiC by
pressureless sintering, radical influence of oxygen on recrystallization processes are defended. pressureless
sintered self-reinforced Si3N4-materials from nanodispersed powder compositions have been produced, which
made it possible to produce the ceramics with submicron anisometric grains, simultaneous growth of strength to
1000 MPa and fracture toughness to (6.6-8.5) MPaxm1/2. For the first time was observed pop-in under
nanoindentation of B4C, an experimental estimate of the theoretical shear strength has been defined as 23 GPa
(G/9) and the ulimate (ideal) hardness has been found to be 50 GPa. For the first time a computer model was
developed and a comparative analysis of the growth of cracks in brittle heteromodule B4C-MeB2 materials was
carried out, which makes it possible to evaluate the fracture toughness of the material and optimize its structure.
It has been established that during reaction sintering under pressure in the systems B4C-(VC-TiH2), B4C-(TiB2-
TiH2) the formation and decomposition of solid solutions of Ti-(V)-B-C(-O) provide dispersion strengthening of
composites due to in situ formation solid solution of diborides of TiB2-TiB2-secondary and VB2-TiB2 and causes
growth of fracture toughness to 60% and strength to 40%. The structure of the AIN-Mo material with a dielectric
matrix and metallic inclusions has been optimized to achieve maximum dielectric permittivity. For a two-phase
composite an estimation of the attenuation L has been proposed.
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