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Uplatnenie vysledkov projektu

Technoldgia pripravy novych materialov Fe/Zivica s potencidlom pre uplatnenie v
elektrotechnike a Fe(Fe-3Cr-0.5Mo)/CnHn s vybornou oxidickou &istotou po spekani.

CHARAKTERISTIKA VYSLEDKOV

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

Koprecipitatnym a sol-gel postupom boli pripravené prasky Fe/FePO4, Fe/Al203 a Fe/SiO2.
XRD metddou bola urobena fazova analyza povlaku po suseni, kalcinacii a spekani. Prasky
boli lisované a spekané pri 400-1240°C. Pri povlaku >20 hm.% je lisovatelnost kontrolovana
»tuhostou“ povlaku; limitny tlak je 600 MPa, pri povlaku <5 hm.% lisovatelnost’ kontroluje
plasticita matrice; limitny tlak je 800 MPa. Spekanim do 500°C neddjde k zmene Struktary, pri
800°C sa meni morfolégia Fe matrice aj povlaku. Spekanie pri teplote nad 900°C spdsobi
degradaciu kompozitnej Struktary. HIP kompaktizované Fe/SiO2 prasky maiju relativnu
hustotu 97,8-99,7%, 138-156 HV10 a TRS 100-900 MPa. Pri najnizSich hodnotach TRS boli
idenifikované trhliny. Analyza lisovatelnosti elektrochemicky pripravenych praskov Fe/Cu,
Fe/Cu-Ni, Fe/Cu/MWCNT, Fe/PPy, Fe/Cu/PPy, Fe/CnHm ukazala zlepSenie zhustovania
aplikaciou vSetkych povlakov az do 10%; limitny tlak je 800 MPa. Pre Fe/PPy je limitny tlak
~600 MPa, kedy PPy krehne a praska. Nanovrstva aktivheho uhlika v Fe(Fe-3Cr-
0.5Mo)/CnHn zvySuje oxidicku Gistotu spekanych konstrukénych materialov a tym aj ich
mechanické vlastnosti. Vyvinutou technolégiou mokrej homogenizacie bol pripraveny
kompozitny pradok Fe/Zivica s homogénnou distribuciou zivice. Optimalne parametre
kompaktizacie stanovené analyzou lisovatefnosti a kinetiky vytvrdzovania verifikované
vyvinutymi metodikami kvantifikacie mikroStruktury a lomov obrazovou analyzou, stereoldgiou
a fraktografiou su: lisovanie p=800 MPa, vytvrdzovanie T=165°C, t=60 min/vzduch. Limitujuca
je teplota ~170°C, prekro€enie vedie k poruseniu integrity rozhrani Fe/Zivica. Analyza
fyzikalnych viastnosti dokazala, ze technologicky postup vedie k vlastnostiam materialu
vhodného ako magneticky makky kompozit, ktory je izotropny, homogénny, s nizkymi stratami
virivymi pruadmi, s vysokym mernym elektrickym odporom ~500 pQe+m, aplikovatelny pre
striedavu magnetizaciu s frekvenciou >1 kHz, pri tvrdosti HV10 ~60 a pevnosti TRS ~45 MPa.

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

The Fe/FePO4, Fe/Al203 and Fe/SiO2 powders were prepared by coprecipitation and sol-gel
method. Phase analysis of coating after drying, calcination and sintering were done by XRD.
Powders were compacted and sintered at 400-1240°C. For coating >20wt% compressibility is
controlled by coating ,stiffness; limit press is 600MPa, for coating <5wt% the compressibility
is controlled by matrix plasticity; limit press is 800MPa. The microstructure is not changed by
sintering up to 500°C, morphology of Fe matrix and also of coating is changed at 800°C.
Sintering at temperatures >900°C caused a degradation of composite structure. Fe/SiO2
powders compacted by HIP have a relative density of 97.8-99.7%, hardness of 138-156 HV10
and TRS 100-900MPa. At the lowest TRS there were identified cracks. Analysis of
compressibility of electrochemically prepared Fe/Cu, Fe/Cu-Ni, Fe/Cu/MWCNT, Fe/PPy,
Fe/Cu/PPy, Fe/CnHm powders showed an improvement of densification by using all coating
types up to 10%; limit pressure is 800MPa. For Fe/PPy a limit pressure is ~600MPa, when
PPy starts to be brittle and crack. Nanolayer of active carbon in Fe(Fe-3Cr-0.5Mo)/CnHn
increased oxide cleanness of sintered structural materials and thus also their mechanical
properties. Composite Fe/resin powder with homogeneous distribution of resin was prepared
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by developed technology of wet homaogenization. Optimal parameters of compaction
determined by compressibility analysis and curing kinetics verified by developed methods of
microstructure and fracture quantification by image analysis, stereology and fractography are:
pressing p=800MPa, curing T=165°C, t=60min/air. Limit temperature is ~170°C, its overload
conduce to failure of interface integrity of Fe/resin. Analysis of physical properties proved that
the technology leads to the material properties suitable as soft magnetic composite that is
isotropic, homogeneous, with low eddy current losses, with high electric resistivity of
500uQe+m, applied for alternating magnetization with frequency of >1kHz at hardness HV10
~60 and strength TRS ~45 MPa.
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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. Peter Sevc, PhD.
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