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Uplatnenie vysledkov projektu
Pre navrhy a konstrukcie supravodivych vinuti s MgB2 supravodiCov.
CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Vysledky dosiahnuté v tomto projekte naplnili stanovené ciele. Podarilo sa pripravit tenko-
vlaknité kompozitné MgB2 supravodiCe s vysokymi prudovymi hustotami (10000 A/cm2 v poli
9,5-10T pri 4,2K a v poli 4T pri 20K). PouZitie Ti-bariéry a vonkaj$ej vystuze z nerezovej ocele
umoznilo homogénne tvarnenie Mg-B vlakien tahanim za studena az do rozmeru okolo 16
mikrometrov, ¢o sa doteraz nepodarilo inym timom. Ti-bariéra plni navy$e aj Cistiacu funkciu,
pretoZe absorbuje z MgB2 viakna kremik z rozpadnutého SiC pouzitého ako dopand do
MbB2 na zvySenie horného kritického pola. Namerané Ic(¢) charakteristiky ukazuju najvyssie
hodnoty nevratného prediZenia cirr = 0,9 % pri 4.2K, ktoré su viac ako dvojnasobné v
porovhani s hodnotami komerénych MgB2 drétov od Americkej firmy HyperTech. Okrem toho
pouZzitie nemagnetickych materialov a dobra mechanicka vystuz umozriuje aj intenzivne
skrucanie vlakien bez zna¢nej degradacie transportnych vlastnosti, ¢o uschopnuje vyuzitie
takéhoto supravodi€a aj pre striedavé aplikacie. Jedinou nevyhodou je inter-difuzia medzi Ti
a Cu veduca k zhorSeniu tepelnej stabilizacie vodica.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Results obtained by this project filled up the estimated aims. Fine-filamentary composite
MgB2 superconductors with high current densities (10000 A/cm2 in external field 9,5 -10T at
4,2K and in 4T at 20K) have been successfully prepared. Utilization of Ti-barrier and stainless
steel outer reinforcement has allowed uniform deformation of Mg-B filaments by cold drawing
up to the size of 16 micrometers, which has not been reached yet by any other team. Ti-
barrier plays also the role of purification by absorbing the silicon from decomposed SiC added
into MgB2 for upper critical field improvement. Measured Ic(¢) characteristics show the
highest values of irreversible strain cirr = 0,9 % at 4.2K, which are more than doubled in
comparison to the values of commercial MgB2 wires manufactured by American company
HyperTech. Instead of that, utilization of non-magnetic components and good mechanical
reinforcement allow to apply intensive twisting of filaments without considerable degradation
of transport properties, which allows using this superconductor also for alternating current
applications. There is only one disadvantage, which is inter-diffusion between Ti and Cu
worsening the thermal stability of conductor.
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