O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMep: 0821U100903
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 24-05-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Pymanuesa [Ouig IOpiiBHa

2. Rumiantseva Yuliia Yu.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcCTy: 28-04-2021

CnenianbHICTB 32 OCBITOX0: KoMMO3uIIiiiHi Ta MOPOIMKOBi MaTepiau, MOKPUTTS

Micue po6oTH 34,00yBayva: IHcTuTyT HaATBEPAMX MaTtepiais im. B. M. Bakyna HanjionasnbHoi akagemii Hayk

Ykpainu

Kopg 3a €IPIIOY: 05417377

Micuesﬂaxo,lI)KeHHﬂ: ByJI. ABTO3aBOJICbKa, Oya. 2, M. KuiB, 04074, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniaai3oBaHOl BYEHOI pagu). 10 26.230.001

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT HaATBEPAUX MaTepiasis im. B. M. Bakyss

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417377

Micuesnaxo,ux(eﬂns:: ByJI. ABTO3aBO/ZICbKa, Oya. 2, M. KuiB, 04074, YkpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI OCOOH: [HCTUTYT HaATBEpAUX MaTepiasis im. B. M. Bakyns

HaujonasnpHoi akagemii Hayk YKpaiHu

Kopg 3a € IPIIOY: 05417377

Micue3HaxoaKeHHS: BYJI. ABTO3aBOJICbKa, Oy, 2, M. KuiB, 04074, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI OCOOM: [HCTUTYT HaATBEPAUX MaTepiastis im. B. M. Bakyss

HanionansHOI akameMmii Hayk YKpainu

Kopg 3a €IPIIOY: 05417377

Micue3HaxoaKeHHS: BYJI. ABTO3aBOJICbKa, 6y, 2, M. KuiB, 04074, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepramniio

Moga guceprariii:

Koau TeMaTHYHHX py6puK: 55.19.03, 55.31.29, 55.09.43, 81.09
Tema gucepranii:

1. Po3po6ka 3HOCOCTINIKMX KOMIIO3ULIHAX MaTepiasiB Ha OCHOBI CBN, apMOBaHMX MiKPOBOJIOKHAMU TYTOILJIABKUX

CIIOJIYK, IJ151 Pi3aJIbBHOTO iIHCTPYMEHTY



2. The development of wear-resistant cBN-based composite materials, reinforced by the refractory compounds
whiskers, for cutting tools

Pedepar:

1. Incepralist IpUCB4Y€HA BCTAHOBJIEHHIO 3aKOHOMIPHOCTE! BILJIMBY XiMIi4HOTO CKJIaZy, MOP(oJIorii 106aBOK Ta
TEXHOJIOTii OTPMMaHHSI Ha CTPYKTYPOYTBOPEHHS Ta BJIACTUBOCTI pi3aJbHNUX Marepiasis i3 Hu3bKUM BMicToM CBN. B
pOo6OTi 6yJI0 PO3TJISIHYTO HAYKOBO-TEXHIUHI 3acany (pOpMyBaHHS KOMIIO3UTIB HAa OCHOBI Ky6iYHOTO HITpUIy 60py
rpynu BL K po604MX €JIEMEHTIB 3HOCOCTIMKOrO Pi3ajbHOrO iHCTPYMEHTY [1JIs1 BUCOKOMIBUIKICHOI 0O6POOKH
BHICOKOJIETOBAHMX CIIJIABiB HA OCHOBI 3asi3a. PO3IJIIHYTO B3a€MOIii KOMIIOHEHTIB IIPM CITiKaHHI MiJl BUCOKUM
THCKOM KOMIIO3UTiB Ha OCHOBi CBN Ta CTPYKTypHi OCOGIMBOCTI MOJTIKPUCTATIYHMX MaTepiasiB Ha ocHOBi CBN
(PcBN). ITokazaHo nepesaru HOBUX 3B'130K (TaN, NbN) nopiBHSIHO 3 TpaAuLiliHO 3aCTOCOBAaHMMHU 1151 BUTOTOBJIEHHS
MarepiasiB iIHCTPyMEHTAaJIbHOTO Mpru3HadeHHs Ha ocHOBi ¢BN rpynu BL (TiC, TiN). [IpoaHasnizoBaHO OCHOBHI
MEXaHi3MU 3HOIIYBaHHS iHCTPYMEHTIB Ha OCHOBI KyOi4HOTO HiTpULy 60py Ta MOKa3aHO, 10 B yMOBax
BHACOKOIIBUJIKICHOTO TOYiHHS IIepeBakae XiMIYHUIA Ta OKUCHUM 3HOC Pi3ajibHOrO iHCTpyMeHTy. [loka3aHo BIJIUB
XiMiYHOi IPUPOJM MIKPOBOJIOKOH Ha (ha30BUI CKJIak, Ta BJACTMBOCTI KOMIIO3UTIB. [IoKa3aHo, 110 32 yMOBU
onTUMi3zalii mapaMeTpiB CIliKaHHS 10JaBaHHS MiKPOBOJIOKOH 10 3pa3KiB 3i 38’13K010 TaN npu3BoguTh 10
nifgBUILEeHHS K TBepaocTi (3 20-25 ['Tla nyg Heapmoanoro no 25-40 I'Tla a1 apMoBaHOro), Tax i
TpimuHocTiiKocTi (3 2,0-2,2 no 3,6-4,0 MIla*m1/2 3a HaBaHTa)KeHHs Ha iHfeHTOp 24,5 H). Yniepiie BcTaHOBIEHO
HasIBHICTb M€XaHi3MiB camoapMyBaHHS B cucteMax CBN-TaN-Al-SiCw ta cBN-TaN-Al-Si3N4w. Briepiie nokasaHo
BIUIUB MOP(QOJIOTii 06aBOK Ha CTiMKICTbh IO OKMCHEHHS, €JIEKTPONPONPOBIAHICTh Ta MPaLe3ATHICTb Pi3aIbHOTO
iHcTpyMeHTY Ha ocHOBi cBN 3i 3B'13k010 NbN, crieueHoro 3a onTuMasbHOI TemnepaTypu crikanss (2000 °C), Ta
PO3KPUTO iX B3a€eMO3B'A30K. [loKa3aHo, 1110, BPaXOBYIOUM BUCOKi 3HaYE€HHS TBEPAOCTI, TPILIMHOCTINKOCTI, MOLYJIS
npyxHocTi (E= 587 - 670 I'Tla, HV = 23 - 28 I'Tla, KIC = 5,56 - 7,05 MITa*m1/2 ) , BeJIn4nHYy Ta XapakTep MPOBiIHOCTI
3pasKiB Ha 0cHOBi BN 3i 3B’s13k010 NbN, oTprMaHi KepaMOMaTprUYHi KOMIIO3UTH MOXYTb OYTHU IIEPCIIEKTUBHUMU B
TaKUX rajnyssx, sK sifepHa (isuka Ta aTOMHA IPOMUCIIOBICTb. KOMIIO3UTH, BUTOTOBJIEH] B paMKax JUCEPTaLiiiHO]
po60TH, TPONILIM HAYKOBO-IOCJIiIHY NepeBipKy Ha MignpueMcTsi «IBueHKo-ITPOI'PEC», 3pa3sku KOMIIO3UTIB
cucreM cBN-NbN-AI-Al203w ta cBN-NbN-Al-SiCw oTpuManu o3uTUBHY OLiHKY [1JIs1 IOJAIbLUIOr0

BITPOBA/I>)KEHHs MTpU 06POOIIi CrIIaBiB HAa OCHOBI 3ai3a.

2. The dissertation is devoted to the establishment of regularities of influence of chemical composition,
morphology of additives and production technology on structure formation and properties of cutting materials
with low ¢BN content. The paper considers the scientific and technical principles of cBN-based composites
formation (BL group) as working elements of a wear-resistant cutting tool for high-speed processing of high-alloy
iron-based alloys. The interactions of components during sintering under high pressure of composites based on
cBN and structural features of polycrystalline materials based on cBN (PsBN) are considered. The advantages of
new connections (TaN, NbN) in comparison with those traditionally used for the production of instrumental
materials based on cBN of the BL group (TiC, TiN) was showed. The main mechanisms of tool wear based on cubic
boron nitride analyzed and it showed that chemical and oxidative wear of the cutting tool prevails in the
conditions of high-speed turning. The influence of the whisker’s chemical nature on the phase composition and
composites properties showed. It is shown that if the sintering parameters are optimized, the addition of
microfibers to samples with TaN bond leads to an increase in both hardness (from 20-25 GPa for non-reinforced
to 25-40 GPa for reinforced) and crack resistance (from 2.0-2, 2 to 3.6-4.0 MPa * m1/2 for an indenter load of 24.5
N). For the first time, the presence of self-reinforcement mechanisms in the cBN - TaN - Al - SiCw and ¢BN - TaN
- Al - Si3N4w systems was established. For the first time, the influence of additive morphology on oxidation
resistance, electrical conductivity and efficiency of a cBN-based cutting tool with NbN bond sintered at the
optimal sintering temperature (2000 ° C) shown, and their relationship was revealed. It is shown that obtained
cBN-based samples with NbN binder have high values of hardness, crack resistance, modulus of elasticity (E = 587
- 670 GPa, HV = 23 - 28 GPa, KIC = 5.56 - 7.05 MPa » m1/2) in combination with the magnitude and nature of the
conductivity. These facts point, that the obtained ceramic matrix composites can be promising in industries such



as nuclear physics and the nuclear industry. The obtained composites tested at the enterprise "Ivchenko-
PROGRESS", samples of composites of cBN-NbN-AI-Al203w and cBN-NbN-AI-SiCw systems received a positive
assessment for further implementation in the iron-based alloys processing
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