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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu ukazali na moznosti podstatného zvysenia vlastnosti YBCO
supravodi€ov a umoznili ziskanie aplikaénych projektov zo Strukturalnych fondov
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Ciele projektu boli spinené v celom rozsahu.

Za najlepsi vysledok v ramci projektu povazujeme dosiahnutie rekordného trojnasobného zvySenia kritickej prudove;j
hustoty v YBCO masivnych supravodiCov eliminaciou oxidaénych trhlin vysokotlakou oxidaciou. Vysledok bol
podmieneny na8imi origindlnymi poznatkami z vyskumu procesu oxidacie a tvorby trhlin v YBCO masivnych
supravodiCoch, ktoré umoznili navrh parametrov vysokotlakej oxidacie pri vy3Sich teplotach na potlacenie vzniku
oxidagnych trhlin. Dosiahnuty vysledok ukazuje cestu vyroby masivnych YBCO supravodiov s podstatne vySSimi
uzitkovymi vlastnostami (dvoj az trojnasobné zachytené magnetické pole) resp. az radovo nizSej hmotnosti a tym aj
cene vstupnych materialov potrebnych k vyrobe.

Okrem toho velmi hodnotné su vysledky §tadia masivnych monokrystalickych YBCO supravodi€ov s chemickymi
nanorozmerovymi piningovymi centrami vytvorenymi substiticiami medi (Zn,Li,Fe,Co,Ni,Al,Ag,Mn). Bol posudeny efekt
uchytavania magnetickych tokociar piningovymi centrami vytvorenymi tymito substituciami. Dokazali sme ako prvi
tvorbu piningovych centier substiticiou medi atémami hlinika resp. manganu v masivnych YBCO supravodi¢och.
Aplikovanim vhodného tepelno-chemického spracovanie sme dosiahli vyrazni zmenu piningového chovania
s predpokladom tvorby zhlukov atémov. Uskutolnili sme relaxacné merania afenomenologicky posudili ucinok
vytvorenych defektov v Sirokej teplotnej oblasti. V pripade substiticie striecbrom sme nasli vyraznd makoskopicku
nehomogenitu striebra v monokrystalickom supravodici, vysvetlili fyzikdlnometalurgicky pévod tejto nehomogenity
vznikajucej pri krystalizacii v désledku nizkeho rozdelovacieho koeficientu striebra medzi tuhd a kvapalnua fazu.
Vysledky sme ziskali vramci Sirokej medzinarodnej spoluprace, boli publikované v CC publikaciach, v vyZiadanych
aoralnych prispevkoch na medzinarodnych konferenciach avyznamne prispeli k ziskaniu prostriedkov zo
Strukturalnych fondov na aplikacny vyskum a vybavenie Laboratérie materialovej fyziky unikatnymi zariadeniami.

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

The aims of the project were completely fulfilled. The most valuable result of the project is increasing in critical current
density of YBCO bulk superconductors by up to 3 times obtained through the elimination of oxygenation cracks by
employing a high pressure high temperature oxygenation process. This result was conditioned with our original
knowledge from the research of oxygenation processes and associated cracking in the YBCO bulk superconductors,
which allowed us to propose the parameters of the high pressure oxygenation at elevated temperatures suppressing
formation of oxygenation cracks. The obtained outcomes show the way how to produce YBCO bulk superconductors
with essentially higher parameters (the trapped field higher by up to 2 - 3 times) or by up to 10-times lower weight of the
product and consequently much lower cost of the raw materials needed for the bulk production.

Besides, very valuable are results from the study of single-grain YBCO bulk superconductors with nanosize pining
centres created by cupper substitutions in the crystal lattice (Zn,Li,Fe,Co,Ni,Al,Ag,Mn). The effect of magnetic flux line
pinning through this pinning centres was assessed. As the first, we have proved that the pining centres in YBCO bulk
superconductors can be formed also by cupper substitution wit aluminium and manganese. Through the application of
suitable thermo-chemical treatment we obtained strong change in the pinning behaviour with an assumption of
substituent clustering. We realized relaxation measurements and considered a phenomenology of created defects in
a broad temperature range. In the case of silver substituent, we find macroscopic inhomogeneity in silver distribution in
the single-grain superconductor and proposed explanation of this inhomogeneity created during solidification as the
consequence of low silver partition coefficient between solid and liquid phases. The results were obtained in a broad
international cooperation, wer published in CC publications, in invited and oral contributions at international conferences
and they significantly contributed to successful applications for support of applied research and experimental equipments
through EU Structural Funds.
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