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1. HuspkoTemMnepaTypHa Kap6ilokpeMHieBa KepaMika Ha CKJIOKPUCTAIiuYHUX 3B’13Kax cuctemu (Li2O, MgO, MnO) -
Al203 - SiO2.

2. Low-Temperature Silicon Carbide Ceramics with Glass-Crystalline Bonds in the (LinO, MgO, MnO)-AlnOn-SiOn
System

Pedepar/aHoTanis:

1. TTonosxant A.T. HuspkoTeMmnepaTypHa Kap6iloKpeMHieBa KepaMika Ha CKJIOKPUCTAJIIYHUX 3B's13Kax cucrtemu (Li20,
MgO, MnO) - AI203 - SiO2. - Ksani¢ikauiiiHa HayKoBa Mpals Ha IpaBax pykomnucy. Jlucepralis Ha 3000yTTs
HAyKOBOTrO CTyIeHs fokTopa ¢inocodii 3a crienianpHicTio 161 - XiMmiuHi TexHosiorii Ta inkeHepis (ranysb 3HaHb 16 -
XimiuHa Ta 6ioimKeHepis) — YKpaiHCbKUI lepKaBHUI YHIBEPCUTET HAyKU i TeXHOJIOTiH, HaByasbHO-HAyKOBUM
IHCTUTYT «YKpaiHCBKUN IeP>KaBHUN XiMIKO-TEXHOJIOTTYHMN YHiBepcuTeT» MiHiCTEPCTBA OCBITU | HAYKU YKpaiHuy,
Iuinpo, 2026. lucepraniiiny po60Ty BUKOHaHO Ha Kadeapi XiMiUHMX TEXHOJIOTIN KepaMiKy, CKJIa Ta 6ioMeInYHuX
marepiasiB YKpaiHChKOTO JIep>KaBHOTO YHiBEPCUTETY HAyKU i TeXHOJIOrii ([Jep>kaBHUI BUILMI HaBYaJIbHUI 3aKJ1a],
«YKpaiHCbKUI ep>KaBHUM XiMiKO-TEXHOJIOTIYHMI YHiBEepCUTET») MiHicTepcTBa OCBiTH i Hayku YKpaiHu. O6’eKT
TOCJIiIPKEeHHS — (Pi3MKO-XiMiuHi i TEXHOJIOTIUHI [TpoLleCH Ofeps>KaHHs Kap6iloKpeMHieBUX KepaMiYHUX MaTepiasiB 3i

CKJIOKpUCTaJIIYHUMU 3B’s13Kamu B cucteMmi (Li20, MgO, MnO) - Al203 - SiO2 3 KOMIIJIEKCOM 33JaHUX BJIACTUBOCTEN



IIJIs1 BUTOTOBJIEHHS 3HOCOCTIMKMX BUPOOIB. [TpeIMET NOCTiIKeHHS — 3aKOHOMIPHOCTI (pOopMyBaHHS (Ha30BOro
CKJIany i MiKpOCTPYKTYpY KOMIIO3ULITHMX KapOiZOKpeMHieBUX MaTepiajliB B yMOBax HU3bKOTEMIIEPATYPHOTO
BUIIaJIy; HAyKOBE OOI'PYHTYBaHHS METOMOJIOTI] iX oflepKaHHS Ta TEXHOJIOTTYHUX [TapaMeTpiB BUTOTOBJIEHHSI.
Juceprauis cripsgMoBaHa Ha pO3pOOKy XiMiYHOTO i pEYOBMHHOTIO CKJIaZiB Ta CTBOPEHHS (Pi3MKO-XiMiYHNX OCHOB
€Hepros6epiraloyoi TeXHOJIOrii BUpOOHUIITBA 3HOCOCTINKOI Kap6iloKpeMHieBOi KepamiKy 3 PeryibOBaHO
MIKpOCTPYKTYpPOIO i (a30BUM CKJIaoM. Y BCTYIIi OOIPYHTOBAHO aKTyaJIbHICTh TEMU JUCEPTalliiiHOi po6oTH,
cpopMyIbOBAaHO METY, 337a4i, 00’EKT i IpeIMET NOCIIiIKEeHb, ONIMCAHO METOAY [OCIiI>)KEHb, IPUBEJEHO HAYKOBY
HOBU3HY Ta IPAKTUYHE 3HAUYE€HHS OTPUMAHUX Pe3yJIbTaTiB, HAaBE€JE€HO 3B'SI30K POOOTH 3 HAYKOBUMU TEMaMU,
0CcobKMCTHII BHECOK 37,00yBava Ta anpoobaliiio pe3yiabTaris. [lepmuii po3zis IprucBSYeHO aHATIITUYHOMY OTJISITY
JliTepaTypu Jie po3IJIsiAa€eThCsl Cy4yacHU CTaH PO3pOOOK B rayysi kapbinokpemHieBoi kepamiku. [IpoaHasnizoBaHO
BILJIUB METOJiB BUTOTOBJIEHHS Ha (Pi3nKo-MexaHiuHi BlacTUBOCTI MaTtepiaiB. [IokazaHa MPUHIUIIOBA MOKJIUBICTh
BUTOTOBJIEHHS BUCOKOMILIHUX IMCIIEPCHO3MILIHEHMX KOMIIO3ULIIMHNX MaTepiasiB 3 CuJIiniil Kap6iy Ta CKI03Bs130K
3a KEpaMiuyHOIO TEXHOJIOTi€l0 B YMOBaxX HU3bKOTEMIIepaTypHOro crikaHHs. O6paHi Ta npoaHasnizoBaHi IepCeKTUBHI
CUJIIKAaTHi CUCTEMU [JI51 CUHTE3Y CKJIO- Ta CKJIOKPHUCTAIYHUX 3B'I30K 3i 3HUKEHOI TEMIIEPATypPOIO YTBOPEHHS
PO3IJIaBiB. Y APYyromy po3fiji HaBe4eHO XapaKTEPUCTHKY BUXiIHAX CUPOBUHHUX MaTepialiB, IOKa3aHO
TEXHOJIOTiYHi YMOBM CHUHTE3Y CTEKOJI Ta KEpaMiYHUX MaTepiaiB. HaBeeHo ONnnuc METOOVK NOCIiIKEHHS
CTPYKTYpH, CKJIa/ly Ta BJACTUBOCTEN JOCIIiJHUX CTEKOJI, CKIIOKPUCTAIYHUX i KapOiloKpeMHieBUX KepaMidyHUX
Marepiasis. B TpeTboMy po31ili HaBeIeHO Pe3yabTaTU JOCIIKEHb 3 OEP>KaHHS CKJIO3B'$13KM €BTEKTUYHOTIO CKJIAy
B cuctemi MgO - Al203 - SiO2 i BUKOpUCTaHHA ii B IKOCTi aKTUBHOTO KOMITOHEHTA [TPU CIiKaHHI
Kapb6inokpeMHieBoi kepamiku. BuBdeHi ¢pasoBuil ckian, MiKpoCcTpyKTypa i GisuKo-MexaHiuHi BJIaCTUBOCTI
KepaMiuyHux Marepiasis. B ueTBepToMy po3[isi IPOBELEHO NOCiI>)KEHHS IICEBN00iHAPHUX CUJIIKATHUX CUCTEM:
«Mn2Al4Si5018 - Mg2Al4Si5018»; «Mn2Al4Si5018 - LiAlSi206»; «Mn2Al4Si5018 - LiAlSiO4». [To6ynoBaHo fiarpamu
IIJIABKOCTI i BUSBJIEHO €BTEKTUYHI TOUKHU 3i 3HIDKEHMMU TEMIIEPATypaMU IJIaBJIeHHS. TaKOX NOCIIIKEHO CTPYKTYPY
Ta (pa3oBUil CKIa[l OTPUMAHUX CTEKOJI Ta CKJIOKPUCTAIIYHUX MaTepiaiB. [IokazaHO MOXJIMBICTb BUKOPUCTAHHS
CTEKOJI €BTEKTUYHUX CKJIAJIiB B IOCJIIHUX N1CEBIO0IHAPHUX CUCTEMAX B IKOCTi €(peKTUBHUX CKJIOKPUCTAJIIUHUAX
3B'I30K JIJ151 HU3bKOTEMIIEPATyPHOTO CIiKaHHS KePaMiYHUX MaTepiasliB Ha OCHOBI CUJIiLil Kap6iny. B m'saTomy
PO3[iji HaBeleHO pe3yJbTaTU OfeP>KaHHs KapOiZoKpeMHieBUX KepaMiuHUX MaTepiajliB Ha CKIOKPUCTIIYHUX
3B's13Kax. BusHaueHo (isnKo-MexaHiuHi BJ1acTUBOCTI OTPUMaHUX MaTepiaiis, ix pazoBuil ckaj Ta MiIKDOCTPYKTYpa.
[IpakTHyHi CKJIaiy KepamMiyHUX MaTepiasiB 6ys10 po3p0o6JI€HO 3 BUKOPUCTAHHSIM CKJI03B'13K1 Mg/Mn
KopzieputoBoro ckyany Ta SiC HanoBHIOBava noJjidpakuiiftHoro ckuany. B mocromy po3aisi HaBeZeHO pe3yibTaTi
IIPOMUCJIOBUX BUITPOOYBaHb Kap0OifOKpEMHiIEBUX KepaMiuHUX MaTepiaiib. [IpefcTaBieHO TEXHOJIOTIYHY CXeMY
BUTOTOBJIEHHS JOCJiIHOI napTii Bupo6iB. Kio4oBi c0Ba: KapbifoKpeMHieBa KepaMiKa, CKJI0 €eBTEKTUYHOTO CKJIATY,

CKJIOKPUCTaJiyHi MaTepiany, crikaHHs, (pa3oBuil CKial, MiKDOCTPYKTypa.

2. Polozhaj A.G. Low-Temperature Silicon Carbide Ceramics with Glass-Crystalline Bonds in the (LinO, MgO,
MnO)-AlnOo-SiOo System. — Qualifying scientific work, the manuscript.. Dissertation for the degree of Doctor of
Philosophy in the specialty 161 - Chemical Technologies and Engineering (field of knowledge 16 - Chemical and
Bioengineering) — Ukrainian State University of Science and Technology, Educational and Scientific Institute
“Ukrainian State University of Chemical Technology” of the Ministry of Education and Science of Ukraine, Dnipro,
2026. The dissertation was completed at the Department of Chemical Technologies of Ceramics, Glass, and
Biomedical Materials of the Ukrainian State University of Science and Technology (State Higher Educational
Institution “Ukrainian State University of Chemical Technology”) of the Ministry of Education and Science of
Ukraine. The object of the study is the physicochemical and technological processes of obtaining silicon carbide
ceramic materials with glass-crystalline bonds in the (LinO, MgO, MnO) - AloOn - SiOn system with a set of specified
properties for the manufacture of wear-resistant products. The subject of the study is the patterns of phase
composition and microstructure formation in silicon carbide composite materials under low-temperature
sintering conditions; the scientific justification of the methodology for their production and the technological
parameters of manufacturing. This dissertation aims to determine the chemical and material compositions and
establish the physicochemical foundations of an energy-saving technology for the production of wear-resistant



silicon carbide ceramics with controlled microstructure and phase composition. The introduction justifies the
relevance of the dissertation topic, formulates the goal, objectives, object, and subject of the research, describes
the research methods, highlights the scientific novelty and practical significance of the obtained results, and
outlines the connection of the work to scientific topics, the author’s personal contribution, and the validation of
the results. The first chapter is devoted to an analytical review of the literature, which examines the current state
of research in the field of silicon carbide ceramics. The influence of manufacturing methods on the physical and
mechanical properties of materials is analyzed. The fundamental possibility of manufacturing high-strength,
dispersion-strengthened composite materials from silicon carbide and glass binders using ceramic technology
under low-temperature sintering conditions is demonstrated. Promising silicate systems for the synthesis of glass
and glass-crystalline matrices with reduced melt formation temperatures have been selected and analyzed. The
second chapter provides a characterization of the raw materials and describes the processing conditions for the
synthesis of glasses and ceramic materials. It describes the methods used to study the structure, composition, and
properties of the experimental glasses, glass-crystalline materials, and silicon carbide ceramics. The third chapter
presents the results of studies on the preparation of a glass binder of eutectic composition in the MgO-AlnOn-SiOn
system and its use as an active component in the sintering of silicon carbide ceramics. The phase composition,
microstructure, and physical and mechanical properties of the ceramic materials were investigated. In the fourth
chapter presents a study of pseudo-binary silicate systems: “MnoAlnSinOoo - MgpAlnSinOoo”™; “MnoAloSinOoo - LiAlSinOo”;
LiAlISiOn”. Melting diagrams were constructed, and eutectic points with reduced melting temperatures were
identified. The structure and phase composition of the resulting glasses and glass-crystalline materials were also
investigated. The possibility of using glasses of eutectic compositions in experimental pseudobinary systems as
effective glass-crystalline bonds for low-temperature sintering of silicon carbide-based ceramic materials has
been demonstrated. In the fifth chapter presents the results of the synthesis of silicon carbide ceramic materials
with glass-crystalline bonds. The physical and mechanical properties of the resulting materials, as well as their
phase composition and microstructure, have been determined. Practical formulations of ceramic materials were
developed using a Mg/Mn cordierite-based glass matrix and a polyfractional SiC filler In the sixth chapter
presents the results of industrial tests on silicon carbide ceramic materials. A process flowchart for the
manufacture of a pilot batch of products is provided. Keywords: silicon carbide ceramics, eutectic glass, glass-

crystalline materials, sintering, phase composition, microstructure.
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Biacue IIpizsume Im's [10-6aTbKOBI Prxosa Onbra I1etpisHa
rOJIOBH pajgu

BaacHe IlpizBuie Im's [10-6aTbKOBI Puxosa Osbra I1etpiBHa
roJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY ITonoxait AHZIpii
00JIIKOBHX JJOKYMEHTIB

Peectpartop IOpuenko TeTtsiHa AHaToiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




