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Charakteristika vysledkov

| Evidentné &islo: APVT-51-029902 |

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

Ciel'om projektu bol vyvoj kompozitnych MgB, a Bi-2223 supravodicov pouzitelnych pre vinutia s pracovnou teplotou v oblasti 15-
40K.

Podarilo sa nam vyriesit’ vel'a zakladnych problémov spojenych s novym MgB, materialom vo forme drdtov a pasok pomocou
dvoch metodik nazyvanych PIT (powder-in-tube) ex-situ a in-situ postup. Experimentalne sme odskusali vybrané kovové materialy
pri priamom styku s MgB, alebo Mg + B vlaknami (Fe, zliatiny Fe, Cu, Ni, Nb, Ta, Ti, ...). Najperspektivnejsie z hl'adiska
chemickej reakcie a aj dobrej elektrickej a tepelnej vodivosti sa ukazali Nb, Ta a Ti, ktorych pouzitie vSak zvySuje cenu
kompozitného drotu oproti lacnému Fe, ktoré silne reaguje s MgB, vlaknami a je tiez odporové a magnetické, o znacne komplikuje
jeho vyuzitie v supravodivom vinuti. Pomocou prisad mikro metrovych kovovych castic (W, Hf, Ti,..) sa podarilo zvysit’ transportné
prudy v ex-situ drotoch a pridanim nanorozmerovych uhlikatych prisad (SiC, C, uhlikove nano-tuby) sme vyrazne zvysili horné
kritické magnetické pole, ¢o viedlo k 1-2 rddovému zvySeniu pradovych hustét v magnetickom poli s indukciou 10T. Ukazali sme,
ze uhlikaté prisady sa pocas kone¢ného zihania rozkladaju a dochadza k substitici boru v MgB, mriezke uhlikom. Detailne sme
Studovali anizotropiu kritickych pridov v plochych MgB, vlaknach spdsobenu textirou zavedenou valcovanim. Ukéazalo sa, ze
textura MgB, zavisi od tvarnenia ako aj pouzitého obalu (mechanickej pevnosti a hladkosti rozhrania). ZvySovanie horného
kritického pol'a (dopovanim) vedie k znizovaniu anizotropie a zvySovanie pracovnej teploty (medzi 4.2K a 22K) k jej
exponencialnemu vzrastu, o ma vel’ky vlyv na celkovy prud supravodivého vinutia.

Navinuli sme supravodivy magnet z Bi-2223/Ag pasky, ktory bol detailne testovany v podmienkach chladenia tekutymi plynmi
(N, a He) a tiez pri chladeni jednostupniovym kryochladicom (15-20K). Dobra tepelna stabilita a vysoké prudové hustoty umoznili
generovat’ j.s. magnetické pole 1,7-3T pri teplote 15K (chladeni kryochladi¢om). Tieto sl'ubné vysledky budu vyuzité aj pre buduce
supravodivé vinutia s MgB,.

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

The aim of this project was the development of MgB, and Bi-2223 composite superconductors applicable for windings working at
temperatures 15 — 40K.

Large number of basic problems connected to MgB, wires and tapes prepared by two PIT (powder-in-tube) ex-situ a in-situ
processes have been solved. Experimental tests of variable metallic materials (Fe, Fe-alloys, Cu, Ni, Nb, Ta, Ti, ...) in a direct
contact with MgB, or Mg + B filaments have been done. The most proper inert metals having sufficient thermal and electrical
conductivity are Nb, Ta and Ti, which are more expensive in comparison to Fe, but Fe is chemically reacting with filaments and its
resistivirty and magnetic property are worsening the application in winding. Transport current density of ex-situ wires were
improved by micron-size metallic particles addition and upper critical field was substantially increased by nono-size carbon
containing particles (SiC, C, carbon nano-tubes), which allowed by 1-2 orders of magnitude higher current densities in the external
magnetic field 10T. We have proved that carbon containing particles are decomposed during the final heat treatment and carbon is
substituting boron in the MgB; cell. Detailed studies of critical current anisotropy of flat MgB, filaments have shown its origin in
the texture introduced by rolling. The texture of MgB, is influenced by the applied deformation and sheath material (mechanical
strength and interface roughness). The increase of upper critical field (by doping) leads to lowered anisotropy and higher working
temperature to its exponential increase, which strongly influence the total coil current.

Superconducting magnet wound of Bi-2223/Ag tape has been done and in details tested in cooling conditions by liquid gases (N,
and He) as well as cooled by one-stage cryocooler (15-20K). DC magnetic fields between 1,7T and 3T have been reached due to
very good thermal stability and high current density. Mentioned promising results will be used also for future MgB, superconducting
windings.

Podpis riesitel’a:



