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

BUKOHaHO JHUCEPTALil0
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA
MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys1. Kupnuyosa, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHHX PYGPHK: 31.15.28

Tema guceprauii:
1. BuCOKOMIIIHI CKJIOKOMITO3ULIifiHi MaTepiajyu Ha OCHOBI JUCUJIIKATY JITIIO 1714 3aXUCTY CIeliaabHOI TEXHIKU

2. High-strength glass-composite materials based on lithium disilicate for the protection of special machinery

Pedepar:

1. O6’eKT mOCiIKeHHS — 3aKOHOMIPHOCTI CTPYKTYPO- Ta (pa30yTBOPEHHSI BUCOKOMIIIHMX CKJIOKOMIIO3ULIIMHNX
MarepiasiB Ha OCHOBI JITIMCUIIIKATHUX CTEKOJI, MEXaHI3MU 3MILIHEHHS], EKCILIyaTaliliHi BJIaCTUBOCTI Ta
TEXHOJIOTIYHI TapaMeTpy Oflep>KaHHs MaTepiasiB. MeTa JOCiIpKeHHs — pO3B'sI3aHHS HayKOBO-TIPAaKTUYHOI 3a1a4i
CTBOPEHHS BUCOKOMILIHUX CKJIOKOMIIO3ULITHMX MaTepiasiB [JIsl 3aXUCTY CIeLiaIbHOro 06J1ajHaHHS Ta TEXHIKU.
Metonu mociifkeHHs — peHTreHo¢a3oBuil, AupepeHLiiHO-TepMiYHNI, IPalieHTHO-TepMi4HMH, [H-
CIIEKTPOCKOITIYHU, €JIeKTPOHHO-MIKPOCKOIIIYHUH, PEHTTeHOPIIyOpecLeHTHUH, IleTporpadidHuil, e1eKTPOHHO-
30HJJ0BUA, CIEKTPOPOTOMETPUYHUIA. TeopeTnyHi i MpaKTUYHi pe3yIbTaTh — PO3PO6IEHO CKIIAAY Ta BU3HAYEHO
ONITVMMAaJIbHi TEXHOJIOTIYHI IapaMeTpU OJleP>KaHHA BUCOKOMILIHUX CKJIIOKOMIIO3ULIITHMX MaTePiiiB, AKi
XapaKTepU3yloTbCsl GOPMYBaHHIM OPi€HTOBAHOI CUTali30BaHOI CTPYKTYPH 32 PAXyHOK HAlPaBJI€HOI KpUcTamisanii

3a MeXaHi3MOM (Pa30BOro po3isy B yMOBaX ABOCTaiiHOI KOPOTKOYAaCHOI HUBbKOTEMIIEPATYPHOI TePMIYHO]



06po6xu. HoBM3HA — TEOPETUYHO OOIPYHTOBAHO i €KCIIEPUMEHTAIbHO BCTAHOBJIEHO, 110 OTPUMAHHS BUCOKOMILIHUX
CKJIOKOMITO3ULiHNX MaTepiaiB, y TOMY YMCJIi, OITUYHO MIPO30PUX, IJ151 3aXUCTY CIELiaJbHOI TEXHIKM B yMOBax
KOPOTKOTPUBAJIOi HU3bKOTEMIIEPATYPHOI TEPMIYHOI O6POOKM Ha OCHOBI JIiTIICUIIIKATHOI CKJIIOMATpULli, CTPYKTYPHO
CTabi1i30BaHOI LUPKOHieM, GOCPOPOM, 60POM, peali3yeTbCs MIIIXOM (POPMYBaHHS OPi€HTOBAHOI HAHO- Ta
CyOMIiKPOHHOI CTPYKTYpH MaTtepiajy 3 BMiCTOM KpUCTalidYHUX (a3 AUCUIIIKATY JITiI0 y BUTJISAI JEHTPUTIB, sIKi IOPSiT,
31 cky10(azoro 3a6e3euyoTh HeoOXiHI T0Ka3HUKY (Pi3UKO-XIMIYHUX, TEXHOJIOTIYHUX Ta 6aTICTUYHUX
BjacTtyMBocTel. CTyMiHb BIPOBA/KEHHS — PE3yJIbTaTy JUCEPTaliiHOI pOOOTH BIIPOB’)KEHO B HABYAJIbHUI MTPOLIEC
Kadenpy TEXHOJIOTI KepaMiKu, BOTHETPUBIB, ckia Ta emaneil HTY «XI1I». Cpepa BUKOPUCTAHHS — PO3POOJIEHi
BUCOKOMIIIHI CKJIOKOMITO3U1LIi}iHi MaTepiasi Ha OCHOBI JiTINCUTIKATHUX CTEKOJI, BiIKPUBAIOTh IEPCIIEKTUBU IJI5
KOMIIJIEKCHOTO BUPillleHHS TPO6JIEMHU BiTUM3HSIHOTO BUPOOHUIITBA BUCOKOMIIIHMX OPOHEEIeMEHTIB 117151 3aXUCTY

crieliaabHOI TEXHIKU

2. The object of the research is the principless of structure and phase formation of high-strength glass-
composition materials based on lithium silicate glasses, as well as strengthening mechanisms, operational
properties and technological parameters for obtaining materials. The purpose of the research is to solve the
scientific and practical problem of creating high-strength materials for the protection of special equipment and
vehicles. Research methods - gamma-spectrometric, XRD-analysis, petrographic, IR-spectroscopy, electron-
microscopic analysis, X-ray fluorescence analysis, electron probe microanalysis, spectrophotometric analysis.
Theoretical and practical results - the compositions were developed and the optimal technological parameters for
the production of high-strength glass-composition materials were determined, which are characterized by the
formation of oriented sitalized structure due to directional crystallization by the phase separation mechanism in a
two-stage short-term low-temperature heat treatment. Novelty - theoretically substantiated and experimentally
established that the production of high-strength glass-composition materials, including optically transparent, for
protection of special equipment under conditions of short-term low-temperature heat treatment based on lithium
silicate glass-matrix, structurally stabilized by zirconium, phosphorous and boron using the formation of oriented
nano- and submicron material structure with containing crystalline phases of lithium disilicate in the form of a
dendrites which, along with glass phases provide necessary physical and chemical, technological and ballistic
properties. Degree of implementation - the results of the thesis introduced in the educational process of the
Department of technology of ceramics, refractories, glass and enamels NTU "KhPI". Scope of application -
developed high-strength materials based on lithium silicate glasses, open the prospects for a comprehensive
solution to the problem of domestic production of high-strength armor elements for protection of special
equipment
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