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Uplatnenie vysledkov projektu

Vzhladom na charakter projektu (ur€eny pre zakladny vyskum) predpokladame, Ze
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navrhu a vyrobe réznych zariadeni a systémov hlavne v oblasti vysokofrekvencnej techniky,
automobilovej mechatroniky a elektromagnetickej kompatibility.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Optimalizacia (s ohladom na konkrétnu aplikaciu) elektromagnetickych vlastnosti NiZn
spinelovych feritov malym pridavkom iného iénu (Y, La, Eu, Gd, Tb, Ho, Eu, Ce, Dy, Er, In,
Nd) a vhodnej metddy syntézy (inovovana prekurzorova a keramicka metéda), ukazala na
signifikantné zmeny skimanych Strukturalnych a magnetickych viastnosti. Bol detegovany
metamagnetizmus s systéme MnMg (prechod z antiferomagnetického na ferimagneticky
stav pod vplyvom teploty pri pésobeni zvoleného externého magnetického pola). Pripravili
sme kompozitné materidly na baze réznych plniv (spinelové a hexagonalne ferity a rozne
alotropné formy uhlika) a polymérnej matrice (PVC, kauCukové matrice) s cielom zlepSenia
ich elektromagnetickych materialovych parametrov (permeabilita, permitivita),
elektromagnetickych absorp&nych viastnosti (odrazové straty) a fyzikalno-mechanickych
vlastnosti (pevnost’ v tahu, taznost, tvrdost’). Maly pridavok elektricky vodivého plniva (vo
forme réznych alotropnych foriem uhlika) do magnetického (feritového) plniva viedlo k
zlepSeniu fyzikalno-mechanickych vlastnosti kompozitov a tieZ k posunu maxima absorpcie
elektromagnetického Ziarenia do oblasti frekvencii nad 3 GHz. Navrhol, realizoval a
verifikoval sa opticky vlaknovy senzor na baze Braggovskej mriezky (uréeného na
priestorové snimanie vektora magnetickej indukcie) s velkou citlivostou a dynamickym
rozsahom. Modernizovalo sa existujuce pracovisko pre meranie magnetickych a
elektromagnetickych absorp&nych viastnosti pripravenych materialov (roz$irenie
frekvenéného rozsahu merania komplexnej permeability a permitivity vzoriek materialov nad
3 GHz) a inovovalo satechnologické zariadenie na optimalnu homogenizaciu vstupnych
surovin vyuzivanych pri priprave vyvijanych materialov (modernizacia mlecieho zariadenia s
moznostou regulacie ¢asu homogenizacie a rychlosti po¢tu otacok za jednotku ¢asu a
inovacia vyhrevného zariadenia s moznostou dlh§ej homogenizacie vychodiskového
roztoku pri kon$tantnej teplote). Vedecké ciele projektu boli spinené v plnom rozsahu.

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

Optimization (with respect to the specific application) of electromagnetic properties of NiZn
spinel ferrites by small addition of another ion (Y, La, Eu, Gd, Tb, Ho, Eu, Ce, Dy, Er, In, Nd)
and suitable synthesis method (innovated precursor and ceramic method), showed
significant changes in the investigated structural and magnetic properties. A metamagnetism
was detected in the MnMg system (transition from antiferromagnetic to ferromagnetic state
under the influence of temperature under the action of the selected external magnetic field).
We have prepared composite materials based on various fillers (spinel and hexagonal
ferrites and various allotropic forms of carbon) and polymer matrix (PVC, rubber matrices) in
order to improve their electromagnetic material parameters (permeability, permittivity),
electromagnetic absorption properties (return losses) and physical-mechanical properties
(tensile strength, elongation at break, hardness). The small addition of electrically
conductive filler (in the form of various allotropic forms of carbon) to the magnetic (ferrite)
filler led to improved physical-mechanical properties of composites and also to a shift of the
maximum absorption of electromagnetic radiation in the frequency range above 3 GHz. An
optical fiber sensor based on the Bragg grating (designed for spatial sensing of the magnetic
induction vector) with high sensitivity and dynamic range was designed, implemented and
verified. The existing workplace for measuring magnetic and electromagnetic absorption
properties of prepared materials was modernized (extension of frequency range of complex
permeability and permittivity measurement of material samples above 3 GHz) and
technological equipment for optimal homogenization of input raw materials used in
preparation of developed materials was modernized (modernization of grinding equipment
with regulation of homogenization time and speed per unit time, and innovation of the
heating device with the possibility of longer homogenization of the starting solution at a
constant temperature). The scientific objectives of the project were fully met.
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