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Pedepar:

1. Inceprauiiina po60oTa CIpSIMOBaHAa Ha PO3POOKY KepaMidYHUX MaTepiasliB HA OCHOBI CUHTE30BaHOT'O YaCTKOBO
CTabis1i30BaHOr0 HAaHONOPOIIKY ZrO2, Npru3HaYeHuX 47151 GOPMYBaHHS BUPOOiB 3 MOKPAIEHUMU eKCIyaTalliiHUMU
BJIACTMBOCTSIMU METOJIOM TapsiyOro MPeCyBaHHS 3 IPOIYCKAHHIM 3MiHHOTO CTpyMy. O0’€KT JOCIiIKEHHI-TIPOLeCH
€JIEKTPOKOHCOJIifallii TOPOLIKOBUX CYMilllell Ha OCHOBI HAHOIIOPOWIKiB ZrO2. [IpegMeT DoCHiIKeHH —
peLenTypPHO-TEXHOJIOTYHI TapaMeTpy ofep>kaHHs, Qi3uKo-XiMiuHi 3aKOHOMIPHOCTI (POpMYBaHHS Ta BJIaCTUBOCTI
(YHKIiOHAJIBHUX KEPAMIYHMX i KOMIIO3ULIIHUX MaTepialiB HA OCHOBI CHHTE€30BaHMX HAaHOIIOPOLUIKIB

crab6inizoBaHoro ZrO2 y B3aeMO3B'3Ky 3 ix (pa30BUM CKJIaZIlOM i MIKpOCTPYKTYpo10. MeTo10 AucepTauiiHoi po60oTH €



po3pobKa ckiany i TexHosorii ofgepkaHHsa KepaMmivyHux (ZrO2o0Y203, ZrO2o0Ce02) Ta KOMIO3ULIHHUX
(Al2030Si020Zr02, ZrO20Y203oSiC) maTepiaiB iHCTPYMEHTaNIbHOTO i 6i0H)XKeHepPHOT0 NPU3HaYeHHs 3 [TOKpalleHUMU
MEXaHI{YHUMU XapaKTepUCTUKaMu. 3a MilCyMKaMU JOCJiI)KeHb TEOPETUYHO OOGIPYHTOBAHO i IPAaKTUYHO
IiATBEPAKE€HA MOXJIUBICTb CTBOPEHHS [IOBHOTO LIUKJIY OTPMMAHHS K€PaMidyHMX Ta KOMIIO3ULIMHUX MaTepiaiB Ha
OCHOBI YaCTKOBO CTab6is1i30BaHMX NOPOLIKiB ZrO2 i3 NOKpalleHNMU MEeXaHiYHUMU BJIaCTUBOCTSAMU. Briepiue:-
BCTAHOBJIEHO I1apaMeTpy CUHTEe3y HaHONOPOIIKiB ZrO2 3 GTOPUAHMX PO3UMHIB Ta YaCTKOBOI cTabinizauii t-ZrO2
sieryiouynumu fo6askamu (3-15 Moi1.% Y203 ta 3 CeO2), 3 HAaCTYyITHUM TEPMiYHUM BifillajioM, 110 3a6e3reyye MexaHi3m
TpaHchOPMaLifHOTO 3MiLIHEHHS]; - LOCJIiIKEHO KiHETUKY POCTY 3€pEH i yIliIbHEHHSI Mif 4ac crikaHHsa ZrO2-5
Mac.%CeO2 Ta BCTAaHOBJIEHO [TAPAaMETPU MOJEJI YIIIiIbHEHHS] KOMIIO3WTIB HA OCHOBI ITOPOIIKiB YaCTKOBO
crabinizoBanoro ZrO2 B ripolieci e1eKTPOKOHCOoiAallii, 1[0 J03BOJINIIO BUBHAYUTH PallioHaJIbHi TapaMeTpu
KOMIIaKTyBaHHSI KOMIIO3UTIB B iHTepBai Temneparyp 140001500 °C 3a Butpumku 5010 xB, sKi 3a6e311e4yioTh
MaKCHMaJIbHY CTYMiHb CIiKaHHS Martepiais (oBigH= 0,99) i BUCOKi MexaHi4Hi BJaCTUBOCTI; - BCTAHOBJIEHO
3aKOHOMipHOCTI (pOpMYyBaHHS B [IPOLECi TapsYOro pecyBaHHS METOJO0M €JIeKTPOKOHCOIifallii MIKpDOCTPYKTYpH Ta
(a30BOro CKjIafly KOMIIO3UTIB ONITUMAJIBHOTO CKJIaAly 3 MiJBUIIEHUMU MEXaHIiYHUMMU BJIACTUBOCTSIMMU: IJ1s1 CKIIady
Al203-20% Si02-10% ZrO2 HV = 19,76 I'Tla i KIC = 13,19 MIla-M1/2; nns cknagy ZrO2-5%Ce02-20%SiC HV = 16,84
['Tla i KIC = 15,19 MITa-m1/2; - excriepruMeHTaIbHO MiATBEPA’KeHA MOXKJIMBICTh BUKOPUCTAHHS KOMIIO3UTY CKJIAIy
Al203020%Si02010%ZrO2 B sKOCTi MaTepiany iHCTpyMEHTaIbHOTO IPU3HAYEHHS]; BUBHAUEHO TE€XHOJIOTIUHi
napaMeTpu IiCKOCTPYMHUHHOI 0OPOOKH, 110 3abe3Iedye NigBUILEeHHS €(DEKTUBHOCTI MEXaHOOOPOOKH (30Bpema
OUMILEHHS IIOBEPXOHb CTaJIeBUX TPYO B MPOLEeCi pEMOHTHUX POOIT Bifl ipKi Ta MirOTOBKA IOBEPXHi [17151 HAHECEHHS
3axucHoro mapy ¢ap6u) Ha 16% i 36isbIlye TPUBAJICTb €KCILIyaTallii coma; - KOMNo3uT ckaany ZrO2no5% CeO2010%
SiC, ogep>kanuii 3a remneparypu 1300 °C Brponosx 10 XB Mae IOKa3HUK 6iocyMicHOCTI 66 % Ta ninTpumye
OCTEOT€HHY aKTUBHICTb KJIiTUH MG-63 (J1iHiS OCTEOCapKOMU JIIOAUHM); [TOKa3aHa €(PEKTUBHICTB [ii 1J1a3MOBO]
00pOOKY KOMITO3UTY Ta BU3HAYEHO TiApOodiNbHICT IOBEPXHI OCTEOIMILJIAHTIB, 110 TIO3UTUBHO BIVIUBAE HA aJire3ilo
IO KJiTHH. Pe3ysipTaTu poOOTH BIPOBALKEHI y HAaBUaJIbHUI ITpoLiec Kadeapy TeXHOJIOrii KepaMiky, BOTHETPUBIB,
CKJIa Ta emasiei HallioHaJIbHOrO TEXHIYHOTO YHIBEPCUTETY «XapKiBCbKUM MOJITEXHIYHUNA IHCTUTYT» TIPY IiATOTOBLL
marictpis. K04oBi coBa: kepamika, KOMIIO3UT, CUHTE3, TiOKCH, LUPKOHII0, KOPYH]I, Kap6if cuJiniio, 106aBKH,
€JIEKTPOKOHCOJIiiallis, criikaHHs, (pa30yTBOpeHHS, Pi3NKO-MeXaHiuHi BJaCTUBOCTI, MilIHICTb, TEPMOCTAObi/IbHICTS,

($azoBuil CKag, 6i0CYMiCHICTb.

2. The dissertation is aimed at developing ceramic materials based on synthesised partially stabilised ZrO2
nanopowder formed by hot pressing with alternating current transmission to improve the performance of ceramic
systems. Object of research are processes of electroconsolidation of powdered mictures based on ZrO2. The

subject of the research are recipe and technological production parameters, physicochemical formation

regularities and properties of functional ceramic and composite materials based on nanopowders of stabilized

ZrO2 in relation to their phase composition and microstructure. The aim of the dissertation is to develop of
composition and technology for the production of ceramic (ZrO20Y203, ZrO20CeO2) and composite
(Al2030Si020Zr02, ZrO20Y203oSiC) for instrumental and bioengineering with improved mechanical characteristics.As
a result of the research, the possibility of creating a full cycle of production of ceramic and composite materials
based on partially stabilised ZrO2 powders with improved mechanical properties was theoretically substantiated

and practically confirmed. For the first time :-the parameters of the synthesis of ZrO2 nanopowders from fluoride
solutions and partial stabilization of t-ZrO2 with alloying additives (3-15 mol. % Y203, and CeO2) were established,
followed by thermal annealing, which provides a transformation strengthening mechanism; - the kinetics of grain
growth and densification during the sintering of ZrO2-5 wt.%CeO2 were investigated, and the parameters of the
densification model of composites based on partially stabilized ZrO2 powders during the electroconsolidation
process were established, which allowed us to determine the rational parameters of compaction of composites in
the temperature range of 140001500 °C for holding times of 5010 min, which ensure the maximum degree of sintering
of materials (orel= 0.99) and high mechanical properties; - the regularities of the microstructure and phase
composition formation of optimal composition composites with increased mechanical properties in the process of
hot pressing by the electroconsolidation method were established: for the composition Al203-20%Si02-10%Zr0O2



- HV=19.76 GPa; KIC =13.19MPa-m1/2;for the composition ZrO2-5%Ce02-20%SiC - HV=16.84 GPa; KIC =15.19
MPa'm1/2; - the possibility of composite using of the composition Al203020%SiO2010%ZrO2 as a tool material was
experimentally confirmed; the technological parameters of sandblasting were determined, which ensures an
increase in the efficiency of thermoabrasive treatment of steel pipe surfaces during repair work (for rust removal
and surface preparation for applying a protective layer of paint) by 16% and increases the service life of the nozzle;
- a composite of ZrO2o5% CeO2010% SiC, obtained at a temperature of 1300 °C for 10 min, has a biocompatibility
index of 66% and supports the osteogenic activity of MG-63 cells (human osteosarcoma line); the effectiveness of
plasma treatment of the composite was shown and the hydrophilicity of the surface of osteoimplants was
determined, which positively affects adhesion to cells. The work results have been implemented in the educational
process of the Department of Ceramics, Refractories, Glass and Enamel Technology of the National Technical
University "Kharkiv Polytechnic Institute" during the master's training. Keywords: ceramics, composite, synthesis,
zirconium dioxide, corundum, silicon carbide, additives, electroconsolidation, sintering, phase formation, physical
and mechanical properties, mechanical strength, thermal stability, phase composition, biocompatibility.
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I,ueHTH(biKaTop ORCHID ID: 0000-0002-0120-8263
JoparkoBa indpopmamnist:

IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJITEXHIYHUNA IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. TapanenkoBa Bikropis BitaniiBna

2. Viktoriia V. Taranenkova

KBasmigikanis: 1. r. 1., gou,, 05.17.11

Imentudikarop ORCHID ID: 0000-0003-4929-1593

JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# TEXHIYHMI YHiBepcUTeT "XapKiBChKUii

MOJIITEXHIYHUN iIHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninioga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBigasbHUH 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peeCTpallilo HAayKOBOIi

OisIJIBHOCTI

[Titak SIpocnaB MukosanoBud

[litak SIpocnaB MukosaioBud

3axapoB ApreMm BsueciaBoBuy

VKpIHTEI

Opuenko TetsaHa AHaTosiiBHA



