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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HosiTHi Ta Tpaguuiini [Y-1npo3opi KepaMiku CKIaIHOI apXiTEKTypH IJIs1 EKCTPEMAJIbHMX YMOB €KCILTyaTallii

Ha3sBa po6oTH aHIJIilICbKOIO:

Novel and traditional IR-transparent ceramics of complex architecture for extreme operating conditions

Pedepar yKpaiHCBKOIO:

Bu3HaueHO ONTUMAJIbHI yMOBU CUHTE3Y IIOPOLIKOBOrO MpeKypcopy Y203 METOAOM BUCOKOEHEPTETUYHOTO [IOMEJIY
B IJIaHETaPHOMY IIapoBOMY MJKHI (v=140 06 /xB, t=15-24 ron, T=800°C). [lomen nopowkiB Y203 1o3Boise
3MICTUTH cepeJHill po3mip YaCTMHOK B CyOMIKpOHHU Zialla3oH i OTpUMAaTU HaHOIIOPOLIOK i3 cepeHiM po3MipoM
yactuHOK 0,4-0,5 MKM Ta CTyneHeMm arjiomepalii 6,6-8,3. BcTaHOBIEHO ONTUMAaJIbHI YMOBU CUHTE3Yy IIOPOLIKOBOTO
npekypcopy Y203-MgO MeTO0M BUCOKOTEMIIEPATYPHOIO CAMOPO3IIOBCIOIKYBAHOTO CUHTE3Y. Bifas nopoukis
nipu T=600°C npotsirom 2 ropuH 3a6e3nedye GopMyBaHHS i30JIbOBAHUX HAHOKPUCTAJIIB fAiameTpoMm 1o 40 HM.
JocigKeHo ceIMMEHTALiliHy CTIKICTb Ta PEOJIOTIYHI BJIACTUBOCTI CyCIIEH311 HaHONIOPOIIKiB Y203, Y203-MgO.
BusiBjIeHO ONTUMAaJIbHI YMOBH /1711 OTPMMAaHHSI CYCIIeH3ii, MOAIGHNX [0 HbIOTOHIBCBKOI piguHM: 1,5 Mac.% Dolapix
CE64 ta BMmicT TBepzoi peuoBunau 30 mac.% njis Y203; 2,0 mac.% Dolapix CE64 Ta BmicT TBepnoi pevoBuHu 30
Mac.% nis Y203-MgO. MeTogom miKepHOTo JIMTBA OTPUMaHi KepamivHi 3arotiBku Y203, Y203-MgO cknagHoi
reomeTpii 3 BiHOCHOIO WiNbHICTIO Bif 40 10 46%. ONTUMI30BaHO TEMIIEPATYPHO-4aCOBUI MApLIPYTy CITIIKaHHS
(T=1800nC, t=10 rog,), 110 [O3BOJIsIE CUHTE3YBaTU NPO30py Kepamiky Y203 3 BifHOCHOIO WIibHICTIO 99,999%,
cepenHiM pO3MipOM 3epeH 7 MKM, Ta Koe(illieHTOM ONITUYHOTO NpomyckaHHs Buine 80% Ha LOBKUHI XBUJI 5 MKM.
KomnnekcHa pomimka La3+ (0,5 aT.%) + Zr4+ (1,5 a1.%) edeKTUBHO NpUTHiYy€e PYXJIMBICTb TPaHUIIb 3ePEH Ta aKTHUBYE
IV(py3iHUI TPAHCIIOPT N0 PO3TATYXKEHIN CUCTEMI MDDK3€pEHHHMX MeX KepaMiky OKcupy iTpito. ONTUMi30BaHO
yMOBU cuHTe3y [Y-npo3opux HaHokomno3uTiB 50:50 06.% MgO-Y203 meTonom BakyyMHOro cnikaHHs (T=13000C,
t=10 rog,). Jlinifine onTuyHe nponyckaHHs KoMno3uTty To60% Ha IOBXUHI XBUJI 5 MKM peasti3yeTbCs 32 YMOB
(opMyBaHHS OJHOPiAHOI ABOGA3HOI CTPYKTYPH, IPOCTOPOBOrO OOMEKEHHS [IPOLECiB PEKpUCTali3allii
KOMITOHEHTIB Ta 36epeskeHHs po3Mmipy 3epeH 200-250 HM, 32 SKOro BHECOK PO3CiI0OBaHHS CBiT/Ia Ha MDK(pa3HUX

Meskax € MiHiMaJIbHUM.

Pedepar aHr1ilicbKOIO:

The optimal synthesis conditions of Y203 powder precursor by the high-energy planetary ball milling were
determined (v=140 rpm, t=15-24 h). Milling of Y203 powders allows one to shift the average particle size into the
submicron range and to obtain nanopowders with average particle size of 0.4-0.5 um and agglomeration degree of
6.6-8.3. The optimal synthesis conditions of Y203-MgO powder precursor by the high-temperature self-
propagating synthesis have been established. Annealing of powders at T=600°C for 2 hours leads to formation of
40 nm Y203, MgO isolated nanocrystals. Sedimentation stability and rheological properties of Y203, Y203-MgO
nanopowder were studied. Optimal conditions for obtaining near Newtonian liquid suspensions were determined:
1.5 wt.% Dolapix CE64 and 30 wt.% solid loading of Y203; 2.0 wt.% Dolapix CE64 and 30 wt.% solid loading of
Y203-MgO. Y203 and Y203-MgO green bodies of complex geometry with 40 to 46% relative density were
obtained by slip casting using suspensions based on highly dispersed Y203, Y203-MgO nanopowders. The
temperature-time sintering route for Y203 optical ceramics was optimized (T=1800oC, 10 h), which allows to obtain
of yttria ceramics having relative density of 99.999%, average grain size of 7 um, and optical transmittance higher
than 80% at 5 pm. It was shown that La3+(0.5 at.%) + Zr4+ (1.5 at.%) complex sintering aid effectively suppresses
the grain boundary mobility of Y203 and activates diffusion transport along the grain boundaries subsystem. The
vacuum sintering route to transparent 50:50 vol.% MgO-Y203nanocomposites were optimized (T=1300oC, t=10 h).
It was shown that the in-line optical transmittance of the composite To60% at o=5 um could be realized via
formation of a homogeneous two-phase structure, the spatial limitation of the coarsening of components and the



preservation of the grain size at the 200-250 nm level making light scattering at the interphase boundaries
negligible.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaiHCBKOIO: [IpoToTumnu 06TivHMKIB Ha 0CHOBI Y203 Ta Y203-MgO, OTprMaHi METOZOM

IHJIiKepHOFO JINTBA Td BAKYYMHOT'O CITiKaHHS

Ha3zpa HTII aHrsi#icbKOI0: Prototypes of Y203 and Y203-MgO hemispherical domes obtained by slip-

casting and vacuum sintering

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3p 3aCTOCYBaHHSI: MexaHiuHa iHXeHepist
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: B ontumizoBaHux yMOBax LITIKEPHOTO JINTBA T BAKYYMHOT'O CITIKAHHS BUTOTOBJIEHO POTOTHIL
o6TiuHKKa Y203 3 BiIHOCHOIO 1IibHICTIO 299,9%, cepenHiM PO3MipOM 3epeH 6s113bKO 10 MKM, JIiHITHUM ONTUYHUM
npomnyckaHHsIM Buile 80% Ha JOBXUHI XBUJII 0=5 MKM Ta MikpoTBepaicTio 8,6 I'Tla. B onTrMi3oBaHMX yMOBax
IJTIKePHOTO0 JINTBA Ta BAKYYMHOTO CITiKaHHSI BUTOTOBJIEHO ITPOTOTHUII 06TiyHMKa Y203-MgO 3 BiTHOCHOIO
winpHicTIo 99,3%, cepenniMm poamipom 3epeH 200-250 HM, JIiHITHUM ONTUYHMM MPONYyCKaHHs 60% Ha JOBXUHI

XBWJIi 0=5 MKM Ta MiKpoTBepzicTio 12,8 I'Tla.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3eYeHHsI eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>KuBavi NPOAYKILii: MexaniuHa iHxeHepis
IlepcneKTHBHI PHHKH: VkpaiHa, CHI
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
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