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V ¢om vidite uplatnenie
vysledkov projektu:

Ziskali sa poznatky umoznujuce vyvoj monokrystalickych kompozitnych YBCO supravodi¢ov
s podstane vyssimi Gzitkovymi vlastnost'ami.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Vedecké ciele projektu boli splnené v celom rozsahu. NajhodnotnejSie vysledky sa ziskali v oblasti vyskumu
mikrostruktiry monokrystalickych kompozitnych YBCO supravodi¢ov. Ukazali sme, ze Ce je aktivny pri
zjemnovani 211 &astic (centrd uchytavania magntickych tokociar - piningové centrd) iba ak je rozpusteny
v peritektickej tavenine. Ak je Ce pritomny ako zli¢enina barium cerat nema zjemnujuci efekt. Pozorovali sme
a vysvetlili mechanizmus zjemnenia Y211 astic vo vzorkach, ktoré boli pripravené z hrubozrnného Y123
prasku. Toto zjemnenie je spojené s tvorbou hustého skeletonu jemnych Y211 cCastic, ktory je odolny vodéi
tvorbe taveniny pri spekani.

Popisali sme vplyv Y211 c¢astic na hrabku transformaénych dvojciat (ploSné piningové centra
s nanorozmerovou hriubkou) a ukazali, ze tato je imerna odmocnine medzi¢asticovej vzdialenosti.

V spolupraci s ICMAB Barcelona a CRETA Grenoble sme ako prvi skiimali oxidaciu Y123/Y211
monokrystalickych vzoriek izotermickou termogravimetrickou analyzou v kysliku v teplotnom intervale 350 az
800°C. Ukazali sme, ze v celom sledovanom teplotnom intervale je namerany ¢as do uplnej oxidacie ovela
kratsi (pri nizSich teplotach o 3-4 rady) ako €as vypocitany z difiznej rovnice za predpokladu objemovej difazie
kyslika v Y123 faze. Tento vysledok znamena, ze difizna dizka v oxidovanych vzorkach je overa kratsia ako
poloviéna hribka vzorky. Difizne dizky vypoéitané z nameranych dat koreSponduju velmi dobre so strednou
vzdialenost'ou trhlin v a/c-rovinach tvoriacich sa poc¢as oxidacie. Pozorovali sme tiez zmenu kinetiky oxidacie
prvotne oxidovanych vzoriek pri 350 a pri 400°C. Pozorovany odklon od typickej parabolickej zavislosti
prirastku hmotnosti na ¢ase oxidacie sme dali do suvisu s tvorbou mikrotrhlin po¢as prvotnej oxidacie. Monte
Carlo modelovanie procesu oxidacie zahriiujuce objemovu difaziu kyslika a tvorbu mikrotrhlin ukazalo
podobny priebeh prvotnej oxidacie ako pri experimente.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The scientific aims of the project were fully achieved. The most valuable results were obtained in the field
of microstructural design of single-grain composite YBCO superconductors. We have shown that Ce is active in
211 particle refinement only if it is dissolved in the peritectic melt. When Ce is present in the form of barium
cerate compound, it does not have refinement effect. We observed and explained the mechanism of 211 particle
refinement in the samples, which were prepared from a large grain powder. This refinement is related to the
formation of a dense skeleton consisting from small 211 particles, which is resistant against melt formation.

We described the influence of 211 particles on the spacing of transformation twins (two dimensional pinning
centers with nano-thickness) and have shown that the spacing is proportional to square root of the mean 211
particle distance.

In cooperation with ICMAB Barcelona and CRETA Grenoble, we studied as first the oxygenation of Y123/Y211
single-grain samples by isothermal thermogravinetry in oxygen atmosphere in the temperature range 350 — 800
C. We have shown that in all the temperature range the measured time to complete oxygenation is substantially
shorter (at low temperatures of oxygenation 3-4 orders of magnitude) than the time calculated from the
diffusion equation for bulk oxygen diffusion in the Y123 phase. This result testifies , that the diffusion distance
in the oxygenated samples is much shorter than the halve size of the sample. The diffusion length calculated
according the diffusion equation corresponds very well with the mean spacing of oxygenation cracks in the a/c-
planes formed at oxygenation. We also observed some change in the kinetics of oxygenation of virgin samples
at 350 and 400 C. The observed declination from a typical parabolic dependence of sample weight gain on the
oxygenation time was related to the crack formation in the virgin samples. Monte Carlo simulation of the
oxygenation process which included both the oxygen bulk diffusion and the crack formation exhibited similar
features as virgin oxygenation in our experiments.
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