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Pedepar:

1. Inceprariiina po6oTa CIipsiMOBaHa Ha PO3POOKY KepaMiyHMX MaTepiajiB Ha OCHOBI KOMIIO3uLin cuctemu ZnO —
BaO - Al203 - SiO2 Ta texHosorii ix popmyBaHHS IJ1s1 NiIBUIIEeHHS ePEeKTUBHOCTI Ta HaliHOCTI BilICbKOBO-
IIPUKJIAJHYX TEXHOJIOTIN y cdepi aBiawii Ta pakeToOyayBaHHS. O0’eKT NOCiI)KEHHS — CTBOPEHHS KepaMiuyHUX
MarepiaiB 3 KOMIIJIEKCOM 3aIaHUX €JIEKTPO(i3UYHUX BIACTUBOCTEN Ta CIIPOMO>KHICTIO MAaKCUMAJIbHOTO
IIPOITyCKaHHS €JIeKTPOMAarHiTHUX XBUJIb ¥ PasliouacTOTHOMY [Aianas3oHi. [Tpegmet pocaimkeHHs — Qi3nko-XiMivHi
3aKOHOMipHOCTI (pOpMYyBaHHsI, BIACTUBOCTI, (PA30BUI1 CKJIAT, i CTPYKTYpa PaiioNpo30pux KepaMiyHMX MaTepiais Ha
ocHOBi koMmno3uuin cucrtemu ZnO - BaO - AI203 - SiO2 Ta TexHOJIOri4HI napaMmeTpy (POPMyBaHHSI HOCOBOTO
00TiYHMKA MIJIIXOM LUIIKEPHOTO JIMTTS 3 HENJIACTUYHOrO MjTikepy. MeTolo aucepTaliiiHoi poboTH € po3podKa

PELENTYPHO-TEXHOJIOTIYHUX [TApAMETPIiB OTPMMAaHHS Paionpo30poi Liesb3iaH-BiJIEMITOBOI KEPAaMIKU i3 3alaHUMU



paziodiznyHMMY BJIACTUBOCTSIMM Ha OCHOBI KOMNo3uliil cucremu ZnO — BaO - Al203 - SiO2. Y nigcyMKy
[IPOBEEHUX JOCiIKeHb OTPUMAHO TaKi HAyKOBi pe3yJIbTaTh: — OTPMMAHO HOBI AaHi 1070 cy6CcoiycHOi 0yI0BU
cucremu ZnO o BaO o Al203 - SiO2: enemeHTapHUX 00'€MiB, CTyIIeHiB acUMeTpii Ta B3aeMO3B's13Ky TeTpaepis, 1110
BXOZSITh 10 00JIACTEN CUCTEMH, SIKi MICTSTh (pa3u Liesb3iaHy, BiJIEMIT i TaHITy; — pO3paxoBaHi TeMIIEPATypPH i CKIagu
€BTEKTUK €JIEMEHTAPHUX TETPAEAPiB Ta BU3HAYEHO [IEPCIIEKTYBHI 711 IPOEKTYBaHHS CKIIAJiB LiejIb3iaH-
BijJIeMiTOBOI KepaMiky MOZeJIbHi KOMITO3ULIii; — 32 pe3ysbTaTamu MPOrHO3HOI OLiHKYM (pa30BOro CKJIANy IPOIYKTiB
CHHTE3y MOJEIbHUX KOMIIO3ULIiN Ta aHali3y JUHAMiKM HaKOIIMYEHHS PO3IJIaBy B iHTepsasi remneparyp 1100 - 1350
°C BU3HA4Y€HO YMOBUY HU3bKOTEMIIEPATYPHOTO CUHTE3Y LiIbOBUX (a3; — 3a pe3ybTaTaMu TEPMOJNHAMIYHOTO
aHaslizy peakiii LiTbOBUX i CYIIyTHIX (a3 3 arpeCUBHUMH XIMIYHUMU peareHTaMu BU3HaY€HO YMOBU OTPUMaHHS
pazionpo3opoi Kepamiky, sKa JEeMOHCTPY€E BUCOKY CTiMKICTb O BIUIMBY arPECUBHUX CEPEOBUIL; BU3HAYEHO BILIUB
Pi3HUX IVIMHO3€MBMIiCHUX MaTepiajiB Ha BJIAaCTUBOCTI i (ha30BUil CKJIa, Lie/lb3iaH-BiIIEMITOBOI Kepamiku Ta
II0Ka3aHa JIOLiIbHICTh BUKOPUCTAHHS OijIbll AeIeBOr0 MeTasypriiiHoro riauo3emy mapku I'-00; - mokasaHa
edekTuBHICTb Iii nob6asku 1 Mac. % Li20 pss inTeHcudikauii npoieccy yTBOpeHHs 1ieJib3iaHy i BiIeMiTy B yMOBax
HU3bKOTEMIIEPATYPHOIO OJIHOCTAJiiHOTO CUHTE3Y Ta BU3HAUEHO NIO3UTHUBHUM BIIMB HA eKCIUlyaTalliiiHi
BJIACTUBOCTI OTPUMAHUX KepaMiuHUX MaTepiasiB: AieJIeKTPUYHI xapakTepucTuku (o = 2,41 - 2,85, tgn =
0,0024-0,0075), TepmocriiikicTb 225-250 °C, MitiHicTb npu 3ruHaHHiI 83-152 MI1a; -~ BCTAaHOBJIEHO TE€XHOJIOTIUHI
napaMeTpy IJIIKePHOTro JIUTTS Ta CKJIaJ, KOMIJIEKCHOI I06aBKH, sIKa J03BOJIsI€ IOKPAIMTY TEKYYIiCTb LIJIiKepy Ha 52
%, noninmuty QinbTpauiiiHi BracTuBocTi Ha 53 % Ta MigBUIIUTYA MillHICTb BinynBoK B 1,10 pasiB; — BCTAaHOBJIEHO
MO>KJIMBICTb BUKOPUCTAHHS PO3PO0JIEHOTO MaTepiay 1j1s1 BATOTOBJIEHHSI €JIEMEHTIB 3aXUCTY PajlioeIeKTPOHHOI
araparypu, sika rpaoe y fianasoHi yactoT npu 26 - 37,5 I'T1y Ta nokpaleHHs iX eKcIulyaTaliiiHuX BJ1acTUBOCTEH.
PesysnbraTu guceprauiiHoi poOOTH BIPOBAKEHI Y HABUAJIbHUMN ITpoLiec Kadeapu TEXHOJIOri KepaMiKuy,
BOTHETPUBIB, CKJIa Ta eMasiel HallioHabHOrO TEXHIYHOIO YHIBEPCUTETY «XaPKiBCbKUIA MOJIITEXHIYHUNI IHCTUTYT»
IpU OiAroToBLi MaricTpiB. Kito4oBi cj10Ba: paaionpo3opi kKepamivyHi MaTepiany, 1jeb3iaH-BijlieMiToBa KepaMika,
€BTEKTHKa, MoguduKalLlisl, afiresis, OKCU aJllOMiHiI0, IJIMHO3EM, CyOCOIIilyCHAa CTPYKTYpa, MOAU(UKATOP,

TeXHOJ]OFiﬂ, O-TJINHO3€EM, KDEMHE3EM, CKﬂO(l)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 - AI203 - 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. % Li2O 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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