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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.19.04

Tema gucepranii:
1. CtpykTypa Ta cTaH noBepxHi HaHokpucTaniB ZrO2-Y203-Cr203 i ¢pizuko-mexaHiyHi B1aCTUBOCTI IOJTiKPUCTAIB

Ha iX OCHOBI

2. The structure and surface state of ZrO2-Y203-Cr203 nanocrystals and mechanical properties of polycrystals
based on them.

Pedepar:

1.V npucepranii cucTeMaTUYHO BUBYEHO BILJIMB JIETYBAHHSA XPOMOM Ha CTPYKTYPY Ta CTaH MOBEPXHI HAHOKPHUCTAIIB
ZrO2 - 3 mon. % Y203 ta ¢i3zuKko-mMexaHiqHi BTaCTUBOCTI KEpaMiKu Ha iX OCHOBI. 3a IOMOMOT010 CIIEKTPOCKOIMIYHUX
METO/IiB, 30KpEMa, PEHTI€HiBCbKOI POTOEIEKTPOHHOI CIIEKTPOCKOILii, BUBYEHO CTPYKTYPY [IPUIIOBEPXHEBOTO LIApy
HaHOYaCTUHOK Ta ix rinpatHa 060s0HKa. [ToKasaHo, 110 JileryBaHHS XPOMOM IIPU3BOJUTH O HEMOHOTOHHOTO
30arayeHHs [IPUIIOBEPXHEBOTO MIapy HAHOYACTHHOK XPOMOM Ta 3MiHU CTPYKTYPU TifpaTHOi 060JIOHKU
HAaHOYACTUHOK, 110, Y CBOIO YEPTy, OOYMOBJIEHO 3MiHOIO CKJIaMly FiJpOKCUIY LIMPKOHIIO IIPY JIeTyBaHHI XpPOMOM.
36araueHHs IPUIIOBEPXHEBOrO APy HAHOYACTUHOK XPOMOM NPU3BOAUTH IO CTBOPEHHSI KOMIIO3UTHOI Kepamiku Ha
OCHOBI TBep10r0 po3unny ckuany ZrO2-Y203-Cr203 ta Bkpamiens ¢paszu Cr203 3 migsuineHuM piBHEM

TPIIMHOCTINKOCTI. Biepiie BU3HA4€HO MEXY PO3YMHHOCTI Xpomy B rpatui ZrO2 - 3 mos. % Y203 Ta



3aIPONIOHOBAHO MOJIEJb €BOJIIOL] HAHOYACTUHOK Bif| iX yTBOPEHHS 10 (POPMYBAHHS MOJIKPUCTAIIYHOTO CTaHY.

2. Thesis is focused on systematic investigation of chromium doping influence on the structure and surface state
of ZrO2 - 3 mol. % Y203 nanocrystals along with physico-mechanical properties of ceramics based on these
nanocrystals. The structure of nanoparticles near surface layer and hydrate shell was studied by several
spectroscopic techniques, in particular by x-ray photoelectron spectroscopy. It is shown that chromium
concentration in near surface layer of the nanoparticles rise and their hydrate shell inhomogeneously changes
under chromium doping. These changes are cased by zirconium hydroxide composition change under chromium
doping. The increase of chromium concentration in the near surface layer of the nanoparticles leads to the
formation of composite ceramics based on ZrO2-Y203-Cr203 matrix and Cr203 inclusions with increased values
of fracture toughness. Solubility limit of chromium in ZrO2 - 3 mol.% Y203 lattice is defined and the model of
nanoparticles evolution from their origin to the formation of polycrystalline state is proposed.
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