l I Agentura na podporu vyskumu a vyvoja
Mytna 23, P.0.BOX 346, 814 99 Bratislava
v

Formular ZK
Zavere€na karta projektu
Nazov projektu Evidenc¢né cislo projektu LPP-0246-07
Kompaktizacia a vlastnosti praskovych mikrokompozitnych materialov
Zodpovedny rieSitel doc. Ing. Eva Dudrova, CSc.
Prijemca Ustav materialového vyskumu SAV, Watsonova 47, 040 01 Kosice

Nazov pracoviska, na ktorom bol projekt rieSeny
1. Ustav materialového vyskumu SAV, Watsonova 47, 040 01 KoSice
2.

3.
4.
5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1.
2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré st
vysledkami projektu

1.
2.
3.

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. MISKOVA, A. - KABATOVA, M. - DUDROVA, E.: Vlastnosti a lisovatelnost kompozitnych
povlakovanych Fe/SiO2 praskov. Chemické listy, 105, 2011, s.s500-s502

2. MISKOVA, A. - DUDROVA, E. — KABATOVA, M. - HARVANOVA, J.: Properties and
compressibility of Fe/SiO2 composite coated powders Powder Metallurgy Progress, v tladi

3. MISKOVA, A. - BRUNCKOVA, H. - DUDROVA, E. :Compressibility and microstructure of
coated composite Fe/SiO2 powders Acta Metallurgica Slovaca Conference, 2010, no. 1,
s.604-607

4. MISKOVA, A. - DUDROVA, E. - KABATOVA, M. - BURES, R.: Properties and
compressibility of composite coated Fe/SiO2 powders. Euro PM 2011. Barcelona



5. MISKOVA, A. - DUDROVA, E. - BRUNCKOVA, H. - FABEROVA, M. - BURES,R.:
Compressibility of Fe/SiO2 coated composite powders. Vol. 1 In: PM 2010. Powder
Metallurgy World Congress and Exhibition. Florencia, 10.-14.10.2010. Shrewsbury : EPMA
2010, s.471-476

Uplatnenie vysledkov projektu
Ziskali sa pdvodné poznatky, budu vyuzité pri rieSeni projektu APVV-0222-10
CHARAKTERISTIKA VYSLEDKOV

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

RieSeny projekt mal charakter zakladného vyskumu v oblasti pripravy a kompaktizacie
(lisovanie a spekanie) kompozitnych praskov typu Fe/SiO2 a Fe/FePO4. Vyskum bol
doplneny meraniami elektrickych, magnetickych a mechanickych vlastnosti kompaktov.
Hlavné vysledky v sulade s ciefmi projektu su nasledovné: Sol-gel metédou boli pripravené
kompozitné prasky Fe/SiO2 (1,15, 0,97-0,98 a 2,5 hm.% povlaku). Precipitatnou metédou
boli pripravené prasky Fe/FePO4 (hm.% povlaku 0,5, 1, 7,5 a 15%). Aplikované parametre
zarucuju reprodukovatelnost s odchylkou <1% pre Fe/SiO2 a <3% pre Fe/FePO4. Pouzili sa
2 varianty tvaru a 3 varianty velkosti Fe Castic, 2 typy spojiv (Silane a sédno-kremicité sklo).
Vytvoreny povlak bol rovnomerny a sudrzny bez defektov typu popraskania alebo
nesudrznosti. Pridavkom 1% Silane sa dosiahne relativna hustota nad 95%. Procesy
zhustovania boli identifikované, objasnené a kvantifikované na zéklade interakcie
geometrickych a plastickych vlastnosti kompozitnych praskov. Boli korelované vztahy medzi
geometriou Castic, parametrami kompaktizacie, mikrostruktirou a vlastnostami kompaktov.
Meraniami elektrického odporu bol pre Fe/SiO2 identifikovany limitny lisovaci tlak 600 MPa,
pricom prasok Fe/PO4 sa zhustuje bez poruSenia povlaku az do 800 MPa. Optimalny je
variant kompozitného materialu Fe/SiO2 na baze praskov sférického tvaru velkosti 100-
160um alebo 45-63um po kalcinovani pri 400°C a pridavkom 1hm.% Silane ako spojiva.
Aplikacny potencial kompozitného materialu Fe/SiO2 je v oblastiach nizSich a strednych
frekvencii.

Suahrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The project was the nature of basic research in the field of preparation and compaction
(pressing and sintering) of composite Fe/SiO2 and Fe/FePO4 powders. The investigation was
complemented by the measurement of electrical, magnetic and mechanical properties of
compacts. The main results in line with the project objectives are as follows: The composite
powders Fe/SiO2 (with 1.15, 0.97-0.98 and 2.5 wt. % of coating) were prepared by sol-gel
method, the Fe/FePO4 powders (with 0.5, 1, 7.5 and 15 wt. % of coating) were prepared by
and precipitation method. Applied parameters guarantee reproducibility with deviation <1% for
Fe/SiO2 and <3% for Fe/FePO4 powders. 2 variants of the shape and 3 variants of the size of
the iron powder particles and 2 types of binders (Silane and sodium-silicate glass) were used.
Both prepared electro insulating layers were uniform and consistent. Silane addition (1 wt. %)
results in relative density higher than 95%. The densification processes were identified,
explained and quantified by interactions of geometry and plasticity of composite particles. The
relations between the particle geometry, compacting parameters, microstructure and
properties of compacts were correlated. Based on electrical resistance measurement the
pressure higher than 600MPa has been identified as limited value for defect less compaction
of Fe/SiO2 powder, while the Fe/FePO4 powder can be compacted without damaging the
coating up to 800 MPa. The optimal variant is the Fe/SiO2 composite material based on
spherical iron particles with the size of 100-160um or 45-63um calcinated at 400° C with an
addition of 1wt.% of Silane as a binder. The application potential of the Fe/SiO2 composite
material is in the low and medium frequencies.
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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.

V Kosiciach 19. 09. 2011 V Kosiciach 19. 09. 2011

" podpis zodpovedného riesitela podpis &tatutameho zastupcu prijemeu
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