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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Vysledky projektu zasadnym sposobom obohacuju zdkladny vyskum o poznatky tykajuce sa
formovania nanoStruktarnych keramickych materidlov finanéne menej nadro¢nou metodikou ako aj
o poznatky o Struktiurnej podstate lomovo-mechanickych vlastnosti tychto materidlov. Uplatnenie
vysledkov vidime v tych oblastiach priemyslu, ktoré vyuzivaju tento typ materialu (strojarensky
a automobilovy priemysel) atam, kde by sa dal nahradit’ material s hor$imi vlastnostami za
material skiimany v tomto projekte.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Hlavnym cielom projektu bol vyvoj a charakterizacia nanomateridlu SizN4+SiC pripraveny netradi¢nou
metddou, vznikom SiC cCastic in-situ v procese spekania karbotermickou redukciou SiO, uhlikom, ¢o je
finanéne menej naroény spdsob pripravy takéhoto druhu kompozitného materialu. Uspesne sa ndam podarilo
zvladnut’ pripravu hutnych kompozitnych materidlov dvoma ré6znymi metédami: metédou horuceho lisovania
a metodou GPS (gas pressure sintering, spekanie pod vysokym pretlakom inertného dusika). Pri oboch
metodach pripravy boli optimalizované postupy pripravy tychto kompozitov. Material pripraveny metddou
hortceho lisovania bol podrobne ocharakterizovany a v porovnani s referenénym materidlom ako aj
s materidlom pripravenym pridavkom amorfného SiNC prasku, vykazuje vyrazne zlepSenie mechanickych
vlastnosti pri izbovych teplotach ako aj pri teplotdch v rozsahu 1200°C — 1400°C. Materidl sa ukazuje byt
vhodnou a financne menej naro¢nou alternativou pri vyrobe keramickych nastrojov urcenych pre obrébanie
tvrdych kovov v strojarenskom ako aj v automobilovom priemysle. Material pripraveny metédou GPS sa
vyznacuje jemnejSou mikrostrukturou v porovnani s materidlom pripravenym horacim lisovanim a z hl'adiska
sériove] vyroby suciastok z tohto materidlu je to financne zaujimavejSia alternativa pripravy. Novo vyvinuté
materialy boli komplexne charakterizované ¢o sa tyka ich mikroStruktiry a hlavne mechanickych vlastnosti
s cielom ponuknut' konStruktérom databazu vlastnosti tychto materidlov. Za prinos rieSenia projektu
povazujeme aj vyvoj novych metodik charakterizacie mikrostruktiry a mechanickych vlastnosti krehkych
materidlov s vel'mi jemnou S$truktirou. V neposlednom rade sa nam podarilo posilnit medzinarodna
spolupracu v oblasti nanomateridlov a nanotechnolégii, uspesne vychovat’ PhD Studentov v danej alebo vel'mi
blizkej problematike a vygenerovat’ nové projekty na zaklade rieSeného APVT projektu.

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

The aim of the project is to develop and characterize SizN4+SiC nanomaterials prepared by in-situ
carbothermal reduction of SiO,. This method present relatively cheap way of production of such kind of
composite material. Two different processing route (hot pressing and gas pressure sintering) was successfully
developed to produce these composites. Both technological processes were optimized in order to prepare
materials with desired resultant properties. Hot pressed material were characterized and compared with
reference material prepared from amorphous SiNC powder. Hot pressed material exhibits remarkably better
room temperature and high temperature properties in the range from 1200 to 1400°C. This material looks
suitable and less financial demanding alternation for the production of ceramic tools for machining of hard
metals used in engineering and automotive industry. Gas pressure sintering material has finer microstructure in
comparison to HP material and from point of view of mass production of components seems to be finally more
interesting. The developed materials were characterized to offer for designers the database of their mechanical
properties. We considered that the contribution of project is in the development of new technique for
characterization of the microstructure and the mechanical properties of brittle materials with very fine
microstructure, too. We significantly enhanced the international cooperation in the field of nanomaterials and
nanotechnology and educated PhD. students in related area. New Slovak and international projects have been
generated based on this APVT project.
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