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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHUX pyopHK: 81.09.03

Tema gucepranii:
1. ®opmyBaHHS Ta CTPYKTypHO-(a30BUil CTaH j1a3epHOi HaHOKepamiku Y3AI5O12:Nd3+ (1-4 aT. %)

2. Formation and structural-phase state of 1-4 at. % Nd3+:Y3AI5012 laser nanoceramics

Pedepar:

1. Inceprariiio MprucBsI9eHO BUSIBIEHHIO 3aKOHOMipHOCTE! (Pa3o- Ta CTPYKTYPOYTBOPEHHS, VIIiIIbHEHHS IIOPOLIKIB
okcupiB 3-xY203-xNd203-5A1203 (x=0.03-0.12) B npoueci cunTe3y ¢gasu rpanary Y3AI5012:Nd3+ meTomom
peaxuiifHoro crikaHHsl, a TAKOXK BU3HAYeHHs! yMOB (OpMyBaHHS JlazepHOi HaHOKepaMiku Y3AI5012:Nd3+ (1-4 at. %).
OnrtumizoBaHuil TeMnepaTypHuil inTepBan cuHTtesy ¢gasu Y3AI5S012:Nd3+ (1200-1500 °C) npu peakuitHomMy
CITiKaHHI BUXiTHUX IIOPOIIKiB OKCUJIiB IOCSTHYTO B CUCTEMax 3 okazHukamu: D(AI203)~250 HM, mapameTp
HecniBMmipHOCTi yacTuHOK R (D(AI203) / D(Y203,Nd203))~2.5 Ta 5. [TokazaHo, o MiHiMi3a1lisi BeIMYNHY 3aKPUTO]
IIOPUCTOCTI Ha BCill TpaeKTopii TBephodazoBoro cuHTe3y rpaHaty (go 1500 °C) cripusie crabinisauii MiKkpOCTPYKTypu
KOMITAaKTiB Ta peasi3yeTbcs 115l IOPOIIKOBOi cucteMu 3 R~2.5. [3omopdHe 3amimenHs Nd3+ -> Y3+ B cTpyKTypi
rpaHary (Y1-xNdx)3A15012 (x=0.01-0.04) nyis nopoikoBoi cuctemu 3 R~2.5 Mae noporosuii xapakrep (I0YMHAIOUU 3
1350 °C) 3 pomiHyBaHHSIM B3aeMogii MoHoamoMiHatiB (Y1-yNdy)AlO3 Tta (Nd1-zYz)AlO3 (y,z<=0.02) 3 okcugom Al203
y TemnepaTypHomy iHTepsasi 1200-1500 °C. KoHLeHTpyBaHHS JOMIIIKY LIUPKOHIIO 10 TPAHULISIX 3€PEH
HaHOoKepaMiku Y3Al5012:Nd3+, crieuenoi nipu 1750 °C, cripusie ctabinizauii cepesaboro po3mipy 3epes d?10 Mkm



IIpu KOoHIeHTpauii 3annmkoBux nop [1<10-2 06. %. OnepskaHo a3epHy HaHOKepaMiky Y3AI5012:Nd3+ (1-4 aT. %)
(T=1750 °C, t=10 rog) 3 BiHOCHOIO LiinbHiCcTIO ?99.998% i onTnyHuMu BTpaTamu <=10-1 cMm-1 (7151M61a=1.064 MKM),

1110 TIOPiBHSIHI 3 XapaKTepUCTUKaMU KOMEPLIMHUX aHaJIOriB (MOHOKPUCTAJIiB) aHaJIOTiYHOrO CKJIaTy.

2. Thesis is devoted to revealing regularities of phase- and structure formation, densification of 3-xY203-xNd203-
5A1203 (x=0.03-0.12) oxide powders during reactive sintering of Y3Al15012:Nd3+, as well as to determination of
formation conditions of Y3AI5012:Nd3+ (1-4 at. %) laser nanoceramics. An optimized synthesis temperature range
of Y3AI5012:Nd3+ phase formation (1200-1500 °C) at the reactive sintering of starting oxide powders is achieved in
the powder systems with the following characteristics: D(AI203)~250 nm, disproportion parameter of particles R
(D(AI203)/D(Y203,Nd203))~2.5 and 5. It has been shown that minimization of closed porosity value on the whole
solid-state synthesis trajectory of garnet phase (1500 °C) promotes stabilization of microstructure of compacts,
which was realized for R~2.5 powder system. Nd3+ -> Y3+ isomorphous substitution in the garnet structure (Y1-
xNdx)3AI5012 (x=0.01-0.04) for powder system with R~2.5 has a threshold nature (starting from 1350 °C) with
interaction between monoaluminates (Y1-yNdy)AlO3, (Nd1-zYz)AlO3 (y,z<=0.02) and alumina at 1200-1500 °C
temperature range as a dominant mechanism. Segregation of zirconium ions along grain boundaries of
Y3Al5012:Nd3+ nanoceramics sintered at 1750 °C promotes stabilization of the average grain size of 10 mkm at a
concentration of residual porosity [1<10-2 vol %. Laser-quality Y3AI5012:Nd3+ (1-4 at. %) nanoceramic have been
obtained with the relative density =>99.998 % and optical losses <=10-1 cm-1 (lambda=1.064 mkm), which are equal
to those of corresponding YAG single crystals.
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