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V ¢om vidite uplatnenie
vysledkov projektu:

Vyvoj nového typu keramického materialu pripraveného energeticky menej naro€nym
spbsobom.
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Tri rozdielne pristupy boli uspeSne pouzit¢é na pripravu hutnych vzoriek na bazi SiC a Si;N; s pridavkom
oxikarbidového skla odvodeného z polymérov: i) modelovy systém SC30 a SNA30 s relativne vysokym mnoZstvom
(30 hm.%) pyrolyzovaného Si(Al)OC; ii) systém SN15 so znizenym obsahom SiAlOC skla na 15 hm.% pouzitim iba
zosietovaného SiAlOC prekurzoru, ktory bol pyrolyzovany in situ tzn. pocas ohrevu v Ziarovom lise, tento proces
pripravy keramického materialu je unikatny a umoziuje skibit’ pyrolyzu lacného prekurzoru so spekanim materialu
a tym znizit’ vyrobné naklady.; iii) v poslednom systéme SNY bolo mnozstvo pyrolyzovaného SiAlOC d’alej zniZzené na
7 0bj.% (cca 5 hm.%), av§ak bolo nutné pridat’ 3 obj.% prisad spekania na baze oxidov vzacnych zemin (Y = La,0;,
Yb,0; a Lu,O;). Hutné vzorky boli pripravené Zziarovym lisovanim pri 1780 °C v priebehu 5 minat. Vysledné
mechanické vlastnosti predovsetkym tvrdost ale aj lomova hiizevnatost’ vSetkych pripravenych materialov prekracuji
vlastnosti komercne vyrabané Si;N, keramiky. V pripade vzoriek SN15 a SNLu st vlastnosti vyrazne lepSie a patria
medzi najvyssie dosiahnuté hodnoty publikované v literatire. Tieto materidly mézu néjst’ uplatnenie napriklad ako
keramické rezné nastroje s predlzenou Zzivotnostou. Vysledky testov kompresného creepu pri 1400 °C ukazali, ze
vzorky SC30, SN30, SN15cl aj SNY maji velmi nizku rychlost’ deformacie a tym padom vysoku odolnost’ voci
vysokoteplotnému teceniu (creep). Vzorky vykazuji vyznamne lepSiu odolnost’ voci creepu nez SizN, material
pripraveny s pridavkom beznych oxidovych prisad (Y,0Osand Al,O;). Odolnost’ tychto vzoriek voci creepu bola d’alej
zvySena zavedenim naslednej krystalizacie tychto vzoriek pri teplote 1420-1500 °C, ¢im sa podpori precipitacia
nanocastic SiC, ktoré zabratiuji Smyku Si;Ny zfn pri vysokych teplotich. Optimalizaciou rezimu spekania
a krystalizacie nanodomén sa podarilo markantne zlepsit' vysokoteplotné vlastnosti a doslo k zvySeniu odolnosti voci
creepu oproti povodnej neoptimalizovanej vzorke (SiC + SiOC) o viac ako tri poriadky.

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

Three different approaches were successfully used for densification of SizN, ceramics with addition of polymer derived
SiAlOC glass: i) model system SC30 and SN30 with relatively high amount (30 wt.%) of pyrolysed Si(Al)OC; ii)
system SN15 with decreased content of SiAIOC glass to 15wt.% by using only crosslinked SiAlOC precursor, which
was pyrolysed in situ before the sintering process in hot press device, this process is unique and allows to combine
pyrolysis of the cheap precursor with sintering of the material and decrease cost of production; iii) the amount of
pyrolysed SiAlOC was decreased to 5wt.% in the last system SNY, but it was necessary to add 3 vol.% rare-earth
oxides (Y = La,03, Yb,03 and Lu,03). Dense Si;Ny-based nanocomposite was prepared by hot pressing at 1780 °C only
for 5 min. The resulting mechanical properties (hardness and fracture toughness) of all optimized materials overreach
the properties of commercial Si;N, ceramics. In the case of SN15 and SNLu the properties are significantly higher and
reach the highest values reported in the literature. These materials could find application like cutting tools with
extended lifetime. The compressive creep tests of dense SC30, SN30, SN15 and SNY samples showed a very low creep
rate, it means high resistance against creep. Samples exhibit remarkable higher creep resistance than Si;N, material
prepared with addition of common oxide additives (Y,Oszand Al,O;). The creep resistance of these samples was further
increased by the controlled crystallization of samples in the temperature range 1420-1500 °C, which promotes the
precipitation of nanosized SiC particles and these hinder the grain-boundary sliding. Optimisation of the sintering
regime and crystallisation led to improvement of high temperature properties and the creep resistance was increased for
more than three orders of magnitude in comparison with first non-optimised samples (SiC + SiOC).
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