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Uplatnenie vysledkov projektu

Magneticky plast zhotoveny v ramci projektu je vdaénym objektom, na ktorom sa laicke;j
verejnosti a zaujemcom o supravodivost daju pritazlivou formou demonstrovat magnetické
javy. Predvedenie ukryvacich schopnosti sme za roky 2015-2016 vykonali pre cca 10 navstev
vratane prezidenta republiky, ministra Skolstva, atd'.

CHARAKTERISTIKA VYSLEDKOV

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

Komplexnym rieSenim problémov zhotovenia plasta neviditelnosti pre magnetické polia sme
dosiahli niekofko originalnych vysledkov.

V oblasti numerického modelovania, potrebného pre navrh plasta, sme vyvinuli metédu, ktora
vypoctu magnetizaCnej sfu¢ky zahrnula aj hysterézu magnetického momentu feromagnetickej
Casti plasta. Priblizny postup, ktory umozriuje porovnat namerané magnetické charakteristiky
kompletného plasta s teoretickou predpovedou, ma potencial pre SirSie vyuzitie pre pripady
kombinacie supravodivych a feromagnetickych materialov.

Rozvinuli sme koncept konstrukcie plasta, kde vnutornu vrstvu tvoria pasky

z vysokoteplotného supravodi¢a navinuté helikoidalne na cylindricky drziak, a vonkajsia
feromagneticka trubka vznikne zmieSanim feritového prasku s vhodnym spojivom

a naslednym odliatim a vytvrdenim. Vyhodou rie$enia je moznost zva¢Sovania rozmerov,
pretoZe navijanie supravodivych pasok na cylindre s va&Simi priemermi nepredstavuje Ziaden
problém, a jedinym obmedzenim v naSom vyskume bolo mnozZstvo potrebného materialu.
Demonstrovali sme funkénost plasta s pracovnym priestorom 240 cm3. MenSi plast

s optimalizovanou konstrukciou bol schopny v magnetickych poliach s amplitidou 1 mT v
rozsahu frekvencii 36 — 144 Hz viac ako 20-nasobne zoslabit’ signal vyvolany kovovym alebo
magnetickym predmetom.

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

Several original results have been reached in a complex research dedicated to the realization
of magnetic invisibility cloak.

In the topic of numerical modeling crucial for the cloak design a new method has been
developed that enables insertion of the magnetic hystresis in ferromagnetic part of the cloak
in the prediction of magnetization loop. Approximate computation allows to compare the
measured magnetic properties of the complete cloak with theoretical prediction. Its application
potential is wider covering variou cases of combining superconducting and ferromagnetic
materials.

Design concept was elaborated for the cloak with the inner part consisting of high-
temperature superconducting tapes laid in helicoidal manner on a cylindrical surface and the
outer ferromagnetic tube is created by mixing a ferrite powder in suitable binder, filling a form
and hardening of the composite. Advantage of this architecture is its scalability to larger
dimensions because the winding of superconducting tapes on cylinders with bigger diameter
does not represent any problem. The only limitation we encountered in this regard was the
amout of tape availabe. We have demonstrated good performance of the cloak with inner
shielded space of 240 cm3. A smaller cloak with optimized properties was able to attenuate
ore than 20-times the magnetic signatures of ferromagentic or metallic objects in magnetic
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fields with 1 mT amplitude and frequency in the 36-144 Hz range.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. Ing. Fedor Gomory DrSc. RNDr. Viadimir Cambel DrSc.

V Bratislave 30. 01.2017 V Bratislave 30. 01.2017
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