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Praca je orientovana na skiimanie vplyvu
technologickych postupov a dielektrika na pripravu
kompaktovanych a kompozitnych materialov na ich
magnetické vlastnosti pri premagnetovani v striedavych
magnetickych poliach v oblasti nizkych frekvencii

v Sirokom rozsahu maximalnych magnetickych indukcii.
Feromagnetickl bazu maju tvorit’ feromagnetika na baze
zeleza a niklu a izola¢né spojivo anorganické materialy.
Cielom je aj porovnat’ magnetické vlastnosti
pripravenych materidlov s konvenénymi pouzivanymi za
podobnych fyzikalnych podmienok.

The work is oriented to the investigation of the influence
of technological procedures and dielectrics at the
preparation of compacted and composite materials on
their magnetic properties at magnetization reversal
process in alternating magnetic fields in the range of low
frequencies in a wide range of maximum magnetic
inductions. The ferromagnetic component will be based
on iron and nickel and the insulating binder are inorganic
materials. The goal is also to compare the magnetic
properties of the prepared materials with conventional
ones used under similar physical conditions.
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Kovové skla vd’aka chybajucemu periodickému usporiadaniu atdbmov na d’aleku vzdialenost’
vykazuju viacero vynimocnych charakterstik, ktorymi prevysuju alebo sa znacne liia od
Standardne pouzivanych krystalickych kovovych zliatin rovnakého zlozenia. Medzi tieto
charakteristiky mézeme zaradit’ vyborne mechanické vlastnosti (takmer teoretické hodnoty medze
pevnosti, extrémna tvrdost’, vyborné elastické vlastnosti, ...), vysoka kordzna odolnost’, ¢i
excelentné magnetické vlastnosti (nizka koercivita a vysokd magneticka saturacia, mala termalna
expanzia pri teplotach niZSich ako Curieho teplota,).

Ciel'om tejto prace bude sledovat’ a pochopit’ vzt'ah medzi zmenami lokélnej atomovej Struktary a
makroskopickymi vlastnost'ami vo vybranych systémov kovovych skiel pod vplyvom vonkajSich
parametrov ako sila (fah/tlak), teplota, ¢i magnetické pole. Tieto zmeny budl Studované in-situ s
vyuzitim modernych rozptylovych a zobrazovacich technik pomocou vysoko-intenzivnych
zdrojov rontgenového Ziarenia narodnych a medzinarodnych laboratorii. Tieto merania budu
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kombinované s dostupnymi Standardnymi laboratérnymi technikami ako SEM, DSC, AFM, TEM
a nielen.

Due to the lack of long-range periodic atomic arrangement, metallic glasses exhibit several
exceptional characteristics that surpass or significantly differ from the commonly used crystalline
metallic alloys of the same composition. These characteristics include excellent mechanical
properties (nearly theoretical strength values, extreme hardness, excellent elastic properties, etc.),
high corrosion resistance, and excellent magnetic properties (low coercivity and high magnetic
saturation, low thermal expansion at temperatures below the Curie temperature).

The aim of this work will be to monitor and understand the relationship between changes in the
local atomic structure and the macroscopic properties in selected metallic glass systems under the
influence of external parameters such as force (tension/compression), temperature, or magnetic
field. These changes will be studied in-situ using modern scattering and imaging techniques
employing high-intensity X-ray sources of large scale national and international facilities. These
measurements will be combined with standard laboratory techniques such as SEM, DSC, AFM,
TEM, and more.
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Predmetom studia budu magneticky makké materidly pripravené z praskovych
feromagnetickych cCastic a dielektrickej nanostrukturovanej keramiky. Geometrické,
Strukturne a technologické charakteristiky feromagnetickych praskovych Castic
budu upravované mechanickymi a mechano-chemickymi metédami. Modifikaciou
tvaru, velkosti, povrchovej morfolégie, chemického a fazového zloZenia castic bude
dosiahnuta velka variabilita technologickych vlastnosti praskov, napr. vyznamna
zmena v lisovatelnosti.

Studiom vyvoja $truktury a analyzy fyzikalnych vlastnosti kompozitov v zavislosti od
parametrov

kompaktovania budu identifikované a popisané mechanizmy tvorby funkénych
vlastnosti so zameranim na objasnenie vplyvu geometrickych charakteristik
feromagnetika na makroskopické vlastnosti magneticky makkych kompozitov.

The subject of the study will be soft magnetic materials prepared from powdered
ferromagnetic particles

and dielectric nanostructured ceramics. Mechanical and mechano-chemical
methods will modify the geometrical, structural and technological characteristics of
ferromagnetic powder particles. By modifying

the shape, size, surface morphology, and chemical and phase composition of the
particles, a large

variability of the technological properties of the powders will be achieved, e.g. a
significant change in the compressibility. By studying the development of the
structure and analysing the physical properties of the composites depending on the
compaction parameters, the mechanisms of the formation of functional

properties will be identified and described, with a focus on clarifying the influence of
the geometric

characteristics of the ferromagnetic on the macroscopic properties of soft magnetic
composites.
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