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V ¢om vidite uplatnenie
vysledkov projektu:

Vysledok projektu tvori subor originalnych poznatkov o mechanizme procesov,
prebiehajucich pri kordzii Sirokej Skaly konstrukénych keramickych materialov v tavenine
hlinika, Zeleza, flinaku resp. v roztoku NaCl, ktory by v buducnosti mohol byt vhodnou
pomockou pre konstruktérov z priemyselnej praxe.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Keramika na baze nitridu kremicitého a oxidu hlinitého pripravené spekanim v pritomnosti kvapalnej fazy
boli podrobené statickym a kvazidynamickym koréznym testom v roztavenych kovoch (zZelezo, hlinik),
v eutektickej tavenine podobnej kryolitu (FliNaK), vodnom roztoku NaCl a destilovanej vode. Vysledky testov
ukazali, ze v pripade nitridovej keramiky dochadza k ataku predovsSetkym reakciou majoritnej fazy (nitridu
kremiCitého) s koréznym médiom, kym v pripade oxidu hlinittho su atakované predovSetkym fazy na
hranickach zfn. Termodynamicka analyza predpokladanych reakcii potvrdila experimentalne vysledky. Na
zaklade tychto vysledkov boli navrhnuté nové zlozenia keramickych materialov. Nitrid kremicity bol
nahradeny B-SiAIONom (tuhym roztokom Si;N, s Al,O3) a oxid hlinity s oxidovymi fazami na hranicach zfn
pripraveny spekanim v kvapalnej faze bol nahradeny oxidom hlinitym spekanym bez pritomnosti kvapalnej
fazy a teda bez oxidovych faz na hraniciach zfn. V oboch novonavrhnutych materialoch do$lo k podstatnej
zmene koréznej odolnosti, predovSetkym v roztavenych kovoch. Vysledky projektu su spracovaneé nielen vo
viacerych publikaciach, ale je spracovana aj uzivatefska databaza vysledkov koréznych testov, ktora je
vyznamnou poméckou pre konstruktérov strojnych zariadeni v metalurgii Zeleznych a neZeleznych kovov
ako aj pre strojné zariadenia vystravené vzduSnej a morskej vihkosti. Na zaklade uvedeného je mozné
konStatovat, Ze v8etky stanovené ciele projektu boli v plnej miere splnené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

Silicon nitride and aluminum oxide based ceramics prepared by liquid phase sintering were subjected to the
static and quasi-dynamic corrosion tests in molten metals (iron, aluminum), eutectic melt similar to the
cryolite (FLiNaK) as well as to the water solution of sodium chloride and distilled water. The corrosion tests
showed that in the nitride ceramics the corrosion attack proceeds predominantly through the reaction of the
corrosive media and the ceramic matrix (silicon nitride), while in the oxide ceramics the grain boundary
phases are corroded predominantly. The thermodynamic analysis of the proposed reactions confirmed the
experimentally obtained results. Based on these results the new compositions of the ceramic materials were
proposed. Silicon nitride based ceramics were replaced by B-SiAION (solid solution of SizN4 and Al,O3) and
the liquid phase sintered alumina, which contained other oxide phases on the grain boundaries was replaced
by solid state sintered alumina, where the undesirable oxide grain boundary phases were eliminated. Both
newly designed materials exposed improvement in the corrosion resistance, mainly in the molten metals.
The results of the project are summarized not only in scientific papers in related international journals and
proceedings, but they are also summarized in the user friendly elaborated database, which is a notable tool
for the engineers working especially in the field of metallurgy of ferrous and non-ferrous materials. Moreover,
the database allows to the engineers to select the appropriate ceramic material for the design of the
engineering parts working in the harsh corrosive environment or sea humidity. Based on this brief summary
we can conclude that all the aims of the project were successfully fulfilled.
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