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1. KepamiuHi MmaTepianu pafioTexHiYHOrO MpU3HaYeHHs Ha OCHOBI cuctemu ZnO - BaO - Al203 - SiO2.

2. Ceramic materials for radio engineering purposes based on the ZnO - BaO - AI203 - SiO2 system.

Pedepar:

1. Incepraujiiina po60oTa cripsiMoBaHa Ha PO3pOOKYy KepaMiyHMX MaTepiajliB Ha OCHOBI KOMIIO3uLill cuctemMu ZnO —
BaO - AI203 - SiO2 Ta texHosorii ix popMyBaHHS IJ1s1 NiJBALIEHHS €(PEeKTUBHOCTI Ta HAIMHOCTI BilICbKOBO-
IIPUKJIAIHUX TEXHOJIOTIH y cdepi aBialii Ta pakeTobynyBaHHs. O6’eKT LOCIiIKEHHS — CTBOPEHHS KePAaMiYHUX
MaTepiajiiB 3 KOMIJIEKCOM 3aJIJaHNX eJIeKTPODi3MYHUX BIACTUBOCTEN Ta CIIPOMOXKHICTIO MAaKCUMAaJIbHOTO
IIPOIIYCKaHHSI €JIeKTPOMAarHiTHUX XBUJIb Y PaJliouacTOTHOMY JiarnasoHi. [IpegmeT gocaimkeHHs — Qi3uko-xiMivHi

3aKOHOMIpHOCTi (P OPMYBaHHS, BJIACTUBOCTI, (PA30BUI CKJIAT, i CTPYKTYpa PafioNpo30pUX KepaMiyHUX MaTepialiB Ha



oCcHOBi koMmno3uuin cucrtemu ZnO - BaO - Al203 - SiO2 Ta TexHOJIOri4HI napameTpy (GOPMyBaHHSI HOCOBOTO
0OTIYHMKA MIJIIXOM LUIIKEPHOTO JIUTTS 3 HEIJIAaCTUYHOrO MjTikepy. MeTolo aucepTaliiiHoi poboTu € po3podKa
PELENTYPHO-TEXHOJIOTIYHUX [TApAMETPIiB OTPUMAHHS Paionpo30poi Lie/b3iaH-BlIEMITOBOI KEPAaMIKU i3 3a1laHUMU
paziodiznyHMMY BIACTUBOCTSIMM Ha OCHOBI KoMno3uliil cucremu ZnO — BaO - Al203 - SiO2. Y nigcyMky
IIPOBEJIEHUX AOCIiI)KEHb OTPUMAHO TaKi HAyKOBi Pe3yJIbTaTU: — OTPMMAHO HOBI IaHi 010 Cy6COIiIyCHOI Oy10BU
cucremu ZnO o BaO o Al203 - SiO2: enemeHTapHUX 00'€MIB, CTyIIeHiB acuMeTpii Ta B3aeMO3B'sI3Ky TeTpaepis, 1110
BXOZSITh 10 00JIaCTEN CUCTEMHU, SIKi MICTSITh a3y Liesb3iaHy, BiJIEMIT i raHiTy; — po3paxoBaHi TeMIIEpPaTypH i CKIagu
€BTEKTUK €JIEMEHTAPHUX TETPAEAPiB Ta BU3HAYEHO NEPCIIEKTUBHI 1J151 IPOEKTYBaHHS CKJIAJIiB LieJIb3iaH-
BiJJIeMiTOBOI KepaMiky MOZeJIbHI KOMITO3ULIi{; — 32 pe3ysbTaTamMu MPOrHO3HOI OLiHKY (Pa30BOro CKJIANy IPOINYKTiB
CHHTE3y MOZIeJIbHUX KOMIIO3MLIiN Ta aHali3y JMHAMiK1 HaKOIIMYEHHS pO3IjaBy B iHTepsasi remneparyp 1100 - 1350
°C BU3HA4Y€HO YMOBU HU3bKOTEMIIEPATYPHOTO CUHTE3Y Li/IbOBUX (a3; — 3a pe3ybTaTaMu TEPMOJNHAMIYHOTO
aHasi3y peakuiil LilbOBUX i CyNyTHIX (a3 3 arpeCUBHUMU XiMiYHMMU peareHTaMu BU3HAY€HO YMOBU OTPUMAaHHS
pazionpo3opoi Kepamiky, sIKa JeMOHCTPY€E BUCOKY CTiMKIiCTh 1O BIUIMBY arPECUBHUX CEPEIOBUILL; BU3HAYEHO BILIUB
Pi3HUX IVIMHO3€MBMiCHUX MaTepiasiB Ha BJIaCTUBOCTI i (a30BUil CKJa, Lie/1b3iaH-BiIIEMITOBOI Kepamiku Ta
[IOKa3aHa JIOLiNbHICTh BUKOPUCTAHHS GisIblI AEeeBOro MeTalypriiHoro ramHosemy mapku I'-00; — mokazaHa
edexTuBHICTb Iii nob6asku 1 Mac. % Li20 pns inTeHcudikauii npoieccy yTBOpeHHs 1ieJib3iaHy i BiJIeMiTy B yMOBax
HU3bKOTEMIIEPATYPHOTO OAHOCTALIMHOTO CUHTE3Y Ta BU3HAYEHO NIO3UTUBHUN BIUIMB Ha €KCILTyaTalliiHi
BJIACTMBOCTI OTPMMAaHUX KEPaMiUHUX MaTepiajiB: JieeKTprUyHi xapakrepucTtuku (o = 2,41 - 2,85, tgo =
0,0024-0,0075), TepmocrikicTs 225-250 °C, MitHicTh 1ipy 3rvHaHHI 83-152 MIla; -~ BCTaHOBIEHO TEXHOJIOTIYHi
napaMeTpy IJIIKepHOTro JIUTTS Ta CKJIaJ, KOMIJIEKCHOI I06aBKH, sIKa J03BOJIsI€ IOKPALUTY TEKYYiCTb HIJIikepy Ha 52
%, noninmuty QinbTpauiiiHi BracTuBocTi Ha 53 % Ta MigBUIIMTY MilIHICTb BinynBoK B 1,10 pasiB; - BCTaHOBJIEHO
MOXJIMBICTb BUKOPUCTAHHS PO3POOJIEHOTO MaTepiay AJ1sl BATOTOBJIEHHS €JIEMEHTIB 3aXUCTY PaflioeIeKTPOHHOI
araparypu, sika rpauoe y fiarnasoHi yactoT rpu 26 — 37,5 I'T1 Ta nokpaleHHs iX eKCIulyaTaliiiHuX BJIaCTUBOCTEH.
PesysnbraTu guceprauiiHoi poOOTH BIPOBAKEHI Y HaBUaIbHUI ITpoliec Kadeapu TeXHOJIOrii KepaMiky,
BOTHETPUBIB, CKJ1a Ta eMasieil HaljioHasIbHOro TEXHIYHOTO YHIBEPCUTETY «XapKiBCHKUM MOJITEXHIYHUNA IHCTUTY T
[IpY MifgroToBui MaricTpis. Kiro4oBi ¢10Ba: panionpo3opi KepaMiyHi MaTepiainy, Lieb3iaH-BileMiTOBa KepaMiKa,
€BTeKTHKa, MoguduKaLlis, afresis, OKCUA ajlloMiHil0, ITIMHO3EM, CyOCOITilyCHAa CTPYKTYpa, MOIU(pUKATOP,

TeXHOJIOFiH, O-TJINHO3€EM, KDEMHE3EM, CKJIOCI)aBa, MiKpOCTPYKTypa, CITiKaHHSI.

2. The dissertation is aimed at developing ceramic materials based on compositions of the ZnO - BaO - Al203 -
SiO2 system and the technology of their formation to improve the efficiency and reliability of military-applied
technologies in the field of aviation and rocketry. Object of research - creation of ceramic materials with a set of
specified electrophysical properties and the ability to maximize the transmission of electromagnetic waves in the
radio frequency range. The subject of the research is the physical and chemical regularities of formation,
properties, phase composition and structure of radiopaque ceramic materials based on compositions of the ZnO -
BaO - AI203 - SiO2 system and technological parameters of the formation of the nose fairing by slurry casting
from non-plastic slag. The aim of the dissertation is to develop the formulation and technological parameters for
the production of radiotransparent celzian-willemite ceramics with specified radiophysical properties based on
compositions of the ZnO - BaO - Al203 - SiO2 system. As a result of the research, the following scientific results
were obtained: - New data on the sub-solidus structure of the BaO - ZnO - Al203 - SiO2 system were obtained:
elementary volumes, degrees of asymmetry and interconnection of tetrahedra included in the system regions
containing celzian, willemite and ganite phases; temperatures and compositions of eutectics of elementary
tetrahedra were calculated and model compositions promising for designing the compositions of celzian-willemite
ceramics were determined; based on the results of the predictive assessment of the phase composition of the
synthesis products of model compositions and the analysis of the dynamics of melt accumulation in the
temperature range of 1100 - 1350 °C, the conditions for low-temperature synthesis of the target phases were
determined; - Based on the results of thermodynamic analysis of the reactions of the target and accompanying
phases with aggressive chemical reagents, the conditions for obtaining radiopaque ceramics with high resistance

to aggressive environments were determined. The influence of different alumina-containing materials on the



properties and phase composition of celzian-willemite ceramics was determined and the expediency of using
cheaper metallurgical alumina of G-00 grade was shown; the effectiveness of the additive 1 wt. % Li20O to intensify
the process of formation of celzian and willemite in a low-temperature one-step synthesis and a positive effect on
the performance properties of the resulting ceramic materials was determined: dielectric properties (o = 2.41 - 2.85,
tgo = 0.0024 - 0.0075), heat resistance 225 - 250 °C, bending strength 83 - 152 MPa; - The technological parameters
of slag casting and the composition of a complex additive were determined, which improves slag flowability by

52%, improves filtration properties by 53%, and increases the strength of castings by 1.10 times; - The possibility of
using the developed material for the manufacture of protection elements for electronic equipment operating in

the frequency range of 26 - 37.5 GHz and improving their performance properties was established. The results of
the research conducted within the framework of the dissertation were presented at international scientific
conferences and published in well-known professional journals in Ukraine and abroad. The results of the
dissertation have been implemented in the educational process of the Department of Technology of Ceramics,
Refractories, Glass and Enamels of the National Technical University “Kharkiv Polytechnic Institute” in the
preparation of masters. This indicates the significant scientific and practical value of the results obtained and their
active use in the relevant fields of research and education. Keywords: radiopaque ceramic materials, celzian-
willemite ceramics, eutectic, modification, adhesion, aluminum oxide, alumina, subsolidus structure, modifier,
technology, o-alumina, silica, glass phase, microstructure, sintering.
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