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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PYOPHK: 29.19.15

Tema gucepranii:

1. BB ¢i3nvyHMX Aiil Ha (a30Bi IepeTBOPEHHS Ta BJIACTUBOCTI MOPOIIKOBUX i KOHCOJIIIOBAaHMX CUCTEM Ha 6a3i
IiOKCUAY LIMPKOHIIO

2. The physical action influences on phase transition and properties of the powders and consolidated systems on a
base on zirconia

Pedepar:

1. Incepraliist npucBSYeHa BCTAHOBJIEHHIO 3aKOHOMIpHOCTEN (ha30BUX IIEPETBOPEHD IIPY YTBOPEHHI Ta KOHCOJIiAaLji
HaHO4Ya-CTUHOK JIETOBAHOTO AiOKCUAY LIMPKOHIIO IIif BIIJIMBOM HaJBUCO-KOYAaCTOTHOTO BUNpoMiHioBaHHs (HBY),
iMITyJIbCHOTO MarHiT-Horo noJs (IMII), yapTpasByKy, BUCOKOTO rinpocTtaTuyHoro Tu-cky (BI'T) Ta Temneparypu.
JocimKeHHs IPOBOAWINCH HA MO-POLIKaX OiOKCUly UPKOHIIO, J1eroBaHOro itpieM (ZrO2 - 3 mon% Y203),
OJlep>KaHUX CyMICHUM OocapKeHHsIM. BctaHoBsieHo, mo HBY ta IMIT BriyinBaoTh Ha MOPQOJIOTiio OPOILIKY
ripOKCUAY LUPKOHIIO 32 PAXYHOK 3MiHM MIBUAKOCTI Ta ME€XaHi3My BUIIapOBYBaHHS MOJIeKyJ Boau ripu nii HBY Ta 3a
PaxyHOK 3MEHIIEHH KiZIbKOCTi moBepxHeBux OH-rpyn nipu gii IMII, Bcyneped KOHBEKLiIHHOMY CYLIIHHIO.
Bukopucranng HBY Ta IMIT 06po60K 103BOIMIIO 3HU3UTH MiHIMasIbHUI PO3MIp Ya-CTUHOK JIETOBAHOTO JiOKCULY

LIMPKOHIIO, 5IKi CHHTE3YIOThCS [IPY TEPMIiuHil 06pob1i 3 12,5 1o 7 - 8 HM. BusiBjieHo po3MipHi ePpeKTy y IpoxXoiKeHHi



T-M nepeTBOpPEHHS B HAHOYACTUHKAX JieroBaHoro ZrO2 B ymoBax BI'T. Briepiie Bu-sBieHo 36inbieHHs cTyneHs T -
M nepeTBOpeHHs y HaHOYac-TUHKax T-(da3u B yMOBax 3CyBHUX HAINPYXEHb [IPX 3POCTAHHI pO3Mipy YaCTUHOK Bif, 8
1o 21 um. ITokaszaHo, 10 1€ [IEPETBO-PEHHS € MAPTEHCUTHUM, Ta IIPOXOIUTD Y I10JISIX 3CYBHUX HA-TIPYKEHb Ta
3QJIEXKUTD Bifl PO3Mipy YaCTUHOK IIOPOIIKY, CTabi-JIbHOCTI TETPAaroHaybHOI (pa3y Ta 30BHIIIHIX YMOB (TUCKY Ta Te-
MIlepaTypHu). BCTaHOBJIEHO, 1110 BUKOPUCTAHHSI HEArJIOMEPOBAaHMX HAHOIIO-POIIKIB 3 By3bKMM PO3IMO/iIOM YaCTUHOK
10 po3Mipam JJ03BO-Jisie 3HU3UTHU TeMIlepaTypy cllikaHHs Ha 1500 Ta oTpumaTu Ke-pamiky 3 po3mipom 3epHa 100 -

200 HM 3 NiABUILEHOIO CTiMKic-TIO 10 Jerpanauii ¢pasoBoro CKaany y riipoTepMasbHiX yMOBax.

2. The thesis is devoted to the establishment of the regularities of phase transition at formation and consolidation
doped zirconia nanoparticles under microwave (MW), pulse magnetic field (PMF), ultrasonic, high hydrostatic
pressure and temperature conditions. The study was carried out using tetragonal zirconia nanopowders (ZrO2 - 3
mol% Y203) prepared by copre-cipitation method. It was established the microwave and pulse magnetic field
influ-ence on zirconium hydroxide powders morphology by changing rates and mechanism of water molecules
evaporation by micro-wave using and decreasing the surface OH-groups by using PMF action in comparison with
conventional drying. It was al-low to established that zirconia particle size is depend from starting material
structure and decrease the minimal particle size from 12,5 to 8 nm after heat treatment. The size effects at T-M
phase transition in zirconia nanoparticles systems at high hydrostatic pressure conditions were discovered. It was
established increasing thedegree of tetragonal to mono-clinic phase transition at tetragonal zirconia nanoparticles
with increasing particle size from 8 to 21 nm. Was shown that T - M phase transition is the martensitic phase
transition which oc-curred in shear stresses conditions. This transition depend on particle size, extend of
tetragonal phase stability and external conditions (pressure and temperature). It was discovered that the using
nonaglomerated nanopowders with sharp particle size distribution allow to decrease sintering temperature up to
1500 and obtained the nanostructured ceram-ics with 100 - 200 nm grain size with lower phase degradation
degree at hydrothermal conditions.
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