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1. YTBOpEHHS CTPYKTYPH, MEXaHi4Ha NTOBeiHKa i KNCHEBO-MOHHA NIPOBiJIHICTh KEPAMiKM Ha OCHOBI IBOOKUCY
LIPKOHIIO

2. Structure formation, mechanical behavior and oxygen-ionic conductivity of zirconia based ceramics
Pedepar:

1. Inceprauiiina po60Ta NpUCBSYE€HA BCTAHOBJIEHHIO 3aKOHOMIPHOCTE BILIMBY [TOPYBATOCTIi, pO3MipiB €(peKTUBHUX

CKJIQIOBUX CTPYKTYPH Ta CTaHy MEXi Mi’K HUMU Ha MEXaHi4Hy MOBEJiHKY i KUICHEBO-MOHHY ITPOBiAHICTh

LIMPKOHi€BO-KepaMiyHUX €JIeKTPOJIiTiB Ha npukiani 1Cel0ScSZ. B po6oTi npoaHaizoBaHi 0CO6JIMBOCTI OPMYBaHHS

CTPYKTYpHY K€PaMiKM 3 BUXiTHUX OPOILKiB Pi3HOI MOP(OJIOTii Ta JOMIIIKOBOTO CKJIaZly Ye€pe3 BIUIUB TEMIEPaTypu
CITiKaHHS Ha CTPYKTYPYy, a CaMe Ha ITOPYBaTiCTh Ta po3Mipu e(PeKTUBHUX CKIaOBUX CTPYKTYPHU. JlocimKeHa 3miHa
MEXaHi4YHOI NOBE/IiHKY i eJIEKTPUYHOI IIPOBiHOCTI €JIeKTPOJIiITHOI KepaMiky, BUTOTOBJIEHO] 3 IOPOLIKIB KyOi4YHOTO
IBOOKUCY LMPKOHiI0 1Cel0ScSZ Tphox pi3HUX TUIIIB, SIKi BifPi3HAIOTHCA SIK 3a CKJIAZO0M Ta PO3IIOLIIOM JOMIILIOK, TaK
i BIaCTUBOCTSAMU NEPBUHHMX YACTUHOK Ta iXHiX arjomeparis. Ha npuknazi teepaux enexrposiris 1Cel0ScSZ,

3aIPOIIOHOBAHO y3arajbHEeHY aHATUYHY 3aJI€5KHICTh MILIHOCTI Bifi CTPYKTYPHUX CKJIaOBUX, OOYMOBJIEHUX



BJIACTUBOCTSMU ITOPOILKIB i TEMIIEPATYPOIO IXHBOT'O CITiKaHH4, AJIS1 PI3HUX MiIKpOMEXaHIi3MiB pyMHYBaHHS KePaMiKU.
BusHaueHO ysBHI €Heprii akTuBallii 3MiH CTPYKTYpPHUX [TapaMeTpiB i IPOLECiB, 4Ki BiANOBINAI0Th 32 3MILIHEHHS YU
3HEMIlHEeHHSI. BcTaHOBJIEHO, 1110 BOHU 3MiHIOIOTh CBOi 3HaY€HHs B iHTepBaJi Temnepatyp cnikanHs 1400-1450 °C,
1110 KOPEJIIOE 3i 3MIHOIO [TEPEBAKHOIO MIKPOMEXaHi3My pyHMHYBaHHs. Y XiMi4HO yucTiil Kepamini 1Cel0ScSZ 3
POCTOM TeMIIEpATypPH CIIiIKaHHS BUSIBJIEHO IEPeXig MK MEXKOBMMU KOMILJIEKCAMU, SIKAW [IPUBOIUTD O
CTPUOKOIIOiOHOTO MaliHHS MiLIHOCTI Ta €JIEKTPUYHOTO OIOPY. BCTaHOBIIEHO, 110 /1711 TEXHIYHO YMCTOI Kepamiku
1Ce10ScSZ BrmB OPYBATOCTI Ta PO3MipiB CTPYKTYPHHUX CKJIAIOBUX Ha 3arajibHy €JIEKTPUYHY IIPOBiAHICTb Mae
MiClle JIMIIe B HU3bKOTEMIIEPATyPHOMY iHTEPBAJI, 10 MOSICHIOETHCS HASIBHICTIO CYTTEBOTO BIUIMBY CTaHY MEX
[OAiNTy MDK e PeKTUBHUMH CKJIAIOBUMU CTPYKTYpU. 1715 BUCOKOTEMIIEPATyPHOTO iHTEpBay 3aJIesKHOCTI Bif

IIOPYBATOCTI Ta PO3MipiB CKJIaZOBUX CTPYKTYPY HE BUSIBIIEHO.

2. The thesis is concerned the structure - properties relationships and finding of principles of the influence of
porosity, the size of the effective structural components and the state of their boundary on mechanical behavior
and oxygen-conductivity of zirconium ceramic electrolytes in the example of 1Cel0ScSZ. The influence of sintering
temperature on the features of structure formation, mechanical behavior and conductivity of ceramics made of
1Cel0ScSZ zirconia powders of three types, which differ by morphology and composition and distribution of
stabilizers and impurities along virgin particles and their agglomerates, was studied. On the example of solid
electrolytes 1Cel0ScSZ the analytical dependence of the fracture strength on structural parameters (porosity,
grain and subgarin sizes, state of boundaries) resulting from the joint action of powder types and sintering
temperatures was established for different fracture micromechanisms. The imaginary activation energies of
structure alterations and processes responsible for strengthening or softening of 1Cel0ScSZ ceramics were
determined. The activation energies have the inflection points in vicinity of 1400-1450 °C sintering temperature. In
chemically pure ceramics 1Cel0ScSZ was obtained boundary complexes transformation with increasing
temperature of sintering, which leads to a jump-like drop in strength and electrical resistance. In technically pure
ceramic 1Cel0ScSZ was found that the influence of porosity and sizes of structural components on the total
electrical conductivity take plase only in low-temperature interval, which is explained by the availability of
significant influence of the boundary state between the effective structure components. In the high-temperature
interval, the dependence of the total electrical conductivity of the porosity and size of the constituent structure
was not detected.
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