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Uplatnenie vysledkov projektu

Optimalizované parametre pripravy povlakov mozu sluzit ako vstupné data pre aplikovany
vyskum pre komer¢né povlakovacie centra vo viacerych smeroch. Najvyssi potencial
transferu do komercénej praxe maju nové poznatky veduce k vyvoju novych
viackomponentnych systémov s vyrazne vy$Sou oxidaénou odolnostou (v niektorych
pripadoch az do 10000C) so 3pecifickymi dopantmi (Ta, ale aj Cr a Si). Druhym mimoriadne
délezitym prinosom pre technicku prax je ziskanie suboru poznatkov na dosiahnutie
dostato¢nej adhézie tvrdych povlakov na loZiskovych oceliach s velmi nizkymi relativnymi
popustacimi teplotami. Tento problém doteraz nebol ani vo svete Uplne vyrieSeny a ma pre
oblast lozisk mimoriadny potencial. Tretia oblast priamych prinosov pre technicku prax je
preukazana priamou spolupracou s firmou Staton, s.r.o., v oblasti aplikacie najnovse;j
technolégie HiPIMS na vyvoji modernych povlakov s vyrazne zlepSenymi vlastnostami.

CHARAKTERISTIKA VYSLEDKOV

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

Pri vyvoji a optimalizacii postupov pripravy tvrdych teplotne stabilnych nanostrukturnych
vrstiev ternarnych a quarternarnych systémov boli optimalizované podmienky pripravy
povlakov systémov W-C v s reaktivnymi plynmi C2H2, N2, N2+SiH4 z hladiska dosiahnutia
¢o najvysSej tvrdosti a minimalizacie koeficientu trenia a podarilo sa dosiahnut’ zvySenia
tvrdosti az na 28 GPa. Pridanim zmesi reaktivnych plynov N2 + SiH4 do magnetréonovo
naprasovanych a PECVD W-C povlakov sa podarilo zvysit' zaciatok degradacie tvrdosti z cca
3000C na teploty okolo 500°C. Dalej boli reaktivnym magnetrénovym naprasSovanim
pripravované amorfné Si-Cr-N s teplotnou stabilitou az do ~1000°C a tvrdostou zvySenou na
33 GPa.

V pripade quartenarnych systémov boli optimalizované systémy typu Ta-Al-Y-N s kubickou
metastabilnou TaAIN fazou, ktora bola oxidacne stabilna do teploty 860°C. V viaczloZzkovom
systéme Cr-Al-Y-Ta-N viedlo dopovanie Ta v intervale 0 — 10 at% k zvySeniu teploty zaciatku
oxidacie z 8600C nad 900°C.

Prace na aplikacii HIPIMS technoldgie vedené v spolupraci s priemyselnym partnerom
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Staton, s.r.o., viedli k vyvoju systému Ti-C-N s nizkym koeficientom trenia (COF = 0,35), a
dostatocnou adhéziou bez prekrocenia teploty popustania zakladného materialu na drovni
1700C.

Hlavny ciel projektu, vratane jeho zakladnych iastkovych uloh a meratefnych ukazovatelov,
bol spineny.

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

During development and optimization of the deposition conditions of hard, thermally stable
nanostructured coatings from ternary and quartenary systems, the deposition conditions for
the preparation of W-C coatings with C2H2, N2, N2+SiH4 reactive gasses were optimized in
order to achieve the maximum hardness and minimum coefficient of friction. An increase of
hardness up to 28 GPa was achieved. The addition of the mixture of reactive gasses N2 +
SiH4 into magnetron sputtered and PECVD W-C coatings resulted in the increase
temperature of the onset hardness degradation from ~3000C up to ~500°C. Additionally,
amophous Si-Cr-N oatings thermally stable up to ~1000°C and hardness increased up to 33
GPa have been prepared by reactive magnetron sputtering.

In the case of quarternary systems, Ta-Al-Y-N system with a metastable cubic TaAIN phase
has been optimzed. It was stable against oxidation up to 860°C. Codoping by Ta within 0-10
at% in a multicomponent Cr-Al-Y-Ta-N resulted in the increase of the onset temperature of
oxidation from 8600C up to 900°C.

The works on the application of HIPIMS technology carried out in collaboration with an
industrial partner Staton, s.r.o., resulted in the development of Ti-C-N system with low
coefficient of friction (COF = 0,35) and sufficient adhesion without exceeding the tempering
temperature of the base material of around 1700C.

The main aim of the project, including all its partial tasks and deliverables, have been fulfilled.
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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
Franti$ek Lofaj RNDr. Peter Sevc, PhD.

V KoSiciach, 28.1.2014 V KoSiciach 28.1.2014

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemeu
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