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Uplatnenie vysledkov projektu

Vysledky ziskané pocCas rieSenia projektu, ktoré zahffaju pripravu, studium a optimalizovanie
vlastnosti mikro- a nanokompozitnych materialov na baze Fe je mozné priamo aplikovat v
elektrotechnickej praxi v oblasti strednych frekvencii.

CHARAKTERISTIKA VYSLEDKOV

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

Vysledok rieSenia projektu je priprava novych hybridnych kompozitov na baze réznych
feromagnetickych praskov (Fe, FeSi, Vitroperm) a vyvinutej syntetizovanej fenol-
formaldehydovej zivice dopovanej nanoc¢asticami béru, adsorbentmi prchavych latok ZnSO4 a
SiO2. PouZili sa metddy tradi€ného mieSania, chemicka metdéda nanoodlievania, ktorou boli
pripravené kompozitné materialy na baze Fe umiestneného vnutri periodickej porovitej
matrice na baze amorfného SiO2, vakuovo/tlakova impregnacia polyméru a spekanie s
kvapalnou fazou. Vlastnosti zloZiek a kvantitativne parametre mikrostruktury boli Studované
metédami LOM, SEM, EDX, EBSD, TEM, FTIR, TG/DSC, MFM, AFM, NMR. Boli
identifikované vztahy medzi geometriou feromagnetickych €astic, typom a podielom
elektroizolacnej zlozky a technoldgiou pripravy. Potvrdilo sa, Ze dominantny faktor urcujuci
elektrické, magnetické a mechanické vlastnosti je prah perkolacie. Boli preskimané
magnetizacné procesy v mikro- a nanokompozitoch pri premagnetovani v kvazistatickom
reZime aj v striedavych magnetickych poliach s cielom optimalizacie podmienok ich pripravy.
Bol vypracovany prispevok k analyze celkovych premagnetizacnych strat s dérazom na
podiel anomalnych strat. Bola preskumana platnost’ Steinmetzovho zakona pri
premagnetovani kompozitu v kvazistatickom rezime a uverejneny novy prispevok k jeho
fyzikalnej analyze. Pre nanokompozity pozostavajuce z Fe nanocastic zavedenych do
porovitej matrice nanoodlievanim boli objasnené magnetostrukturne korelacie ovplyvriujuce
ich funk&né vlastnosti. Boli pripravené aj nanoCastice Fe/SiO2 so Strukturou jadro/obal a pre
tieto kompozity bol potvrdeny magneticky stav nazyvany superferomagnetizmus.

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

The result of the project is the preparation of new hybrid composites based on various
ferromagnetic powders (Fe, FeSi, Vitroperm) and developed synthesized phenol-
formaldehyde resin doped with boron nanoparticles, adsorbents of volatile substances ZnSO4
and SiO2. Traditional mixing and new methods - chemical method of nanocasting the
composite materials on the basis of Fe placed inside the periodic porous matrix based on
amorphous SiO2, vacuum/pressure impregnation of polymers, and liquid phase sintering
were used. Properties of composite components and quantitative parameters were studied
using LOM, SEM, EDX, EBSD, TEM, FTIR, TG/DSC, MFM, AFM, NMR. Relationships
between the geometry of ferromagnetic particles, the type and proportion of electrical
insulating components and preparation technology were identified. It was confirmed that
dominant factor determining electrical, magnetic and mechanical properties is percolation
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threshold. Magnetization processes in micro- and hanocomposites magnetized in DC and AC
magnetic field were examined in order to optimize preparation conditions. The contribution to
analysis of total magnetic losses with impact on excess losses fraction was elaborated.
Validity of Steinmetz low of composites in DC magnetic field was proved and new contribution
to explanation of its physical analysis was published. For nanocomposites consisting of Fe
nanoparticles introduced into the porous matrix by nanocasting magnetostructural correlations
influencing functional properties were explained. Moreover, core/shell nanoparticles Fe/SiO2
were prepared and a new magnetic state called super ferromagnetism was confirmed.
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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. Eva Dudrova, CSc. RNDr. Pavol Hvizdos, CSc.

V KoSiciach 24. 11. 2014 V KoSiciach 24. 11. 2014

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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