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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka TeopeTHYHNK OCHOB CUHTE3Y pafionpo30pux KepamiyHMX MarepiaiB Ha ocHOBi cucremu RO-RO2-A1203-5i02

Haspa po6oTH (aHrJ1)

Development of theoretical bases of synthesis of radio-ceramic materials based on the system RO-RO2-Al203-SiO2

Pedepar (yxp)

O6'exT mocnimpKeHHs - npouec GOpMyBaHHS KPUCTaliYHUX (a3, 30ATHUX 3a0€3MEUYNTH HU3BKI Ai€IEKTPUYHI BTPATU K€paMiuHUX
MaTepiasiB Ta MaKCUMaJlbHE TIIPOIYCKaHHSI €JIEKTPOMArHiTHUX XBWJIb pajio4acTOTHOTrO [iamna3oHy, a TaKoX METOIU
MIPOEKTyBaHHA (a30BOTO CKJIaAy CTPYKTypuM MarepialiB i3 3agaHUMM DPagiopisWYHMMU XapaKT€PUCTUKAMU 3 ypaXyBaHHSIM
peanbHUX TEIJIOBUX 1 MEXaHIYHMX HaBaHT@XEHb MiJ, 4Yac eKcIulyartalii. MeTol MpOeKTy € po3pobkKa TEOPETUYHHUX i
TEXHOJIOTIYHUX MPUHLMIIB OTPUMaHHS Pajfiolpo30poi KepaMiku Ha OCHOBI komno3ulii cucremu RO - RO2 - Al203 - SiO2 (me
RO - BaO, SrO, ZnO; RO2 - TiO2) 3a y4acTi s -, p - Ta d - €JeMEHTiB, 0 MO3UTMBHO BIUIUBAIOTb Ha MOJIEKYJISIPHY Oy[OBY
KepaMiku, CHpUSIOTh (POPMYBAHHIO 3aaHOTO (pa3oBOro CKIaly Ta BHUCOKOLIIBHOI CTPYKTypy MaTepiajiB, siKi BOJIOZiIOTh
KOMILJIEKCOM BHUCOKMX (PYHKLIOHQJIBHUX XapaKTEPUCTUK Ta €KCIUIyaTaliiHUX BJIAaCTUBOCTENA. MeToAM HOCIHiKEHb - TEOPETUYHI
PO3paxyHKU B Jiiarpamax CTaHy OKCUJHUX CHUCTEM; IIPOTHO3yBaHHS (pa30BOro CKJAJy i BJACTUBOCTEN KOMIIO3ULIN; AOCIiIKEHHS
(pisuKo-MexaHIYHUX, eJIeKTPOPi3NYHX Ta XiMiYHMX BJIACTUBOCTEN KepaMiyHUX MmarepiaiB. [I[poBefileHO aHasi3 HAyKOBO-TEXHIYHOI
Ta MaTeHTHOI iHdopmallii 3 NUTaHb ofiepKaHHs KepaMiyHUX pazionpo3opux MmaTepiasiB Ha ocHOBI cuctem SrO - Al203 - SiO2,
BaO - Al203 - SiO2, ZnO - Al203 - SiO2 Ta ix noegHanHs BaO - SrO - Al203 - SiO2 i ZnO - SrO - Al203 - SiO2 CtBopeHa 6a3a
TEPMOJMHAMIYHUAX OAHUX OIHADHUX Ta MOTPIMHUX CIIOJIYK CHUCTEM JJisi NPOTHO3yBaHHS (Pa30BOro CKJALy Pajiornpo3opux
Marepiasis. [IpoBeleHO TEPMOAVHAMIYHMN aHAJIi3 3 METOIO BU3HAYEHHS TEMIIEPATYPHUX TAa KOHLUEHTPALIMHAX YMOB YTBOPEHHS
3aaHuX KpuUcTaniyHuxX ¢a3 B iHTepBanmi Temmepatyp 300 - 1700 °C. TeopeTWYHO OOIPYHTOBaHA Ta €KCIEPUMEHTAbHO
MigTBEPI’)KEHA MOXKJIMBICTb CTBOPDEHHSI KEpPaMidyHMX pafiolpo30pux MarepianiB i3 3aJaHUMU €JIEKTPOJVMHAMIYHMMU Ta
€KCIUTyaTallilHIMU BJIACTUBOCTSMHU 32 PAXyHOK HMU3BKOTEMIIEPATYPHOTO CHMHTE3y CJIABCOHITY, Liesb3iaHy Ta Binsmemity O6sacThb
3aCTOCYBaHHSl - TEOPETUYHi PO3pOOKM MOXYTb OyTH BUKOPHUCTAHI IpU CTBOPEHHI PafioNpo30pux KepamiyHMX MarepiajiB y

KOCMi4Hil, paKeTHil Ta iHIINX rajy3sax eJIeKTPOHHOI TEXHIKU.
Pedepar (aHra)

The object of study - the formation of crystalline phases that can provide low loss dielectric ceramic materials and maximum
transmission frequency range of electromagnetic waves, and methods of designing phase structure of materials with desired
radio physical characteristics based on actual thermal and mechanical loads during operation. The aim is to develop theoretical
and technological principles receipt radio ceramic compositions based systems RO - RO2 - Al203 - SiO2 (where RO - BaO, SrO,
ZnO; RO2 - TiO2) with the participation of s-, p- and d-elements positively affect the molecular structure of ceramics,
contribute to the formation of a given phase composition and structure of high-density materials that have set high functional
characteristics and performance properties. Methods of research - theoretical calculations in the diagrams of the state of oxide
systems; forecasting of phase composition and composition properties; research of physical-mechanical, electrophysical and
chemical properties of ceramic materials. The analysis of scientific and technical and patent information on the issues of
obtaining ceramic radiopharmaceutical materials on the basis of the systems SrO - Al203 - SiO2, BaO - Al203 - SiO2, ZnO -
Al203 - SiO2 and their combination BaO - SrO - Al203 - SiO2 and ZnO - SrO - Al203 - SiO2 A database of thermodynamic data
of binary and triple compound systems has been created to predict the phase composition of radio-transparent materials. A
thermodynamic analysis was conducted to determine the temperature and concentration conditions for the formation of given
crystalline phases in the range of temperatures of 300 - 1700 ° C. The theoretically grounded and experimentally confirmed the
possibility of ceramic radiolabelling materials with specified electrodynamic and operational properties due to the low
temperature synthesis of slavsonite, tonsilian and villlemite Scope - Theoretical developments can be used to create radio-
transparent ceramic materials in space, rocket and other fields of electronic technology.



Inpexc YIK: 666.3 /.7, 666.3 /7

Kopu Temarnunux pyopuk HTI: 61.35.29
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MeTonu HU3bKOTEMIIEPATYPHOT'O CUHTE3Y CJIaBCOHITY, LieJb3iaHy Ta BisuieMiTy B cuctemax SrO - BaO -
Al203 - Si02, ZnO - SrO - Al203 - SiO2 ta oTpuMaHHS Ha iX OCHOBi pagionpo3opux KepaMmiyHUX MaTepiasliB 3 3aIaHUM
KOMIIJIEKCOM BJIACTUBOCTEMN.

Haspa npoaykuii (aurJi): Methods of low-temperature synthesis of slavsonite, celsian and willemite in SrO-BaO-Al203-5i02,
ZnO-SrO-Al203-Si02 systems and obtaining on their basis radio-transparent ceramic materials with a given set of properties.

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanus: 72.10

Onuc npogykuii (ykp): B po6oTi BupimeHo HayKOBO-MIPaKTUYHY 33/1a4y 3 PO3POOKY CKJIAZiB i TEXHOJIOTIYHUX ITapaMeTpiB
KEpaMiyHUX paflioNpO30pUX MaTepialiB 3 KOMILJIEKCOM BUCOKHUX €JIEKTPOAMHAMIYHUX Ta MEXaHIYHUX BJIACTUBOCTEM HA OCHOBI
cucteM SrO-BaO-Al203-5i02, ZnO-SrO-Al203-Si02. Po3pobseHi marepianu: - cknag BPK-2 /cknag BPK-0: gienekTpudHa
MIPOHUKHICTb 3,67-4,12 /4,93-5,26, TaHreHc KyTa gienekTpuiHux BTpat 0,0073-0,0091,/0,0097-0,0122 (pu 26 - 37,5 I'Tw); W -
0,13/0,08 %,; p - 2880,/2960 xr/m3; Meka MilJHOCTI NIpu 3ruHi - 62,4 /72,3 MIIa); MakcuMaJlbHa TeMIIepaTypa eKCITyaTalii
1200,/1500 °C. OtpumaHi martepianu BignosigaoTs Bumoram cranaapty 'OCT 20419-83 Ta 3a10BOJIbHSIIOTh BUMOTH JIO
Pazlionpo30pux MaTepialis.

ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Buposagskenns HTII: He BnposamkeHo
Crpoku BrnpoBajsKeHHs: 2019

Bupo6uuk npoaykuii: HTY "XI1I"

CnosxuBayi npoaykuii: Jlep>kaBHe KOHCTPYKTOPChbKe 610po «ITiBneHHe» im. M.K. fIHressi, KOCTSIHTUHIBCbKEe HAYKOBO-BUPOOHUYE

nignpuemctso "KBapceut”
IlepcrieKTHBHI pUHKH: PUHOK YKpaiHU
IlpaBa iHTeseKTyas1bHOI BjacHOCTi: OTPMMAaHO MIATEHT

®dopmu Ta ymoBH nepegayi mpogykiuii: [Ipojax nateHTa
7. Biosriorpagiunuii onuc
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