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Uplatnenie vysledkov projektu

Vysledky projektu boli zaClenené do vzdelavacieho procesu Studentov vysokych Skél na
vSetkych stupnioch Studia a tvorili zaklad pre vstup do medzinarodného konzorcia pri priprave
projektu v ramci 7. ramcového programu. Po ukon&eni projektu budu vyuzité pri vyvoji
technoldgie plazmového tavenia a odlievania presnych odliatkov zo zliatin na baze TiAl. Je
realny predpoklad preniest ich do praxe vo forme rozvinutej technolégie odlievania.

CHARAKTERISTIKA VYSLEDKOV

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

Vybudovali sme spoloé¢né pracovisko UMMS SAV a MTF STU v Trnave a vybavili sme ho
zrenovovanymi experimentalnymi zariadenia na metalurgicku pripravu vysokoreaktivnych a
tazkotavitefnych intermetalickych zliatin. Zrealizovali sme konstrukény navrh nového
usporiadania plazmovej pece s horizontalnym a vertikalnym krystalizatorom. Definovali sme
vplyv rézneho typu kompaktovania vstupnych surovin na Strukturu, chemické zloZenie,
homogenitu a obsah kyslika plazmovo tavenych ingotov na baze TiAl. Stanovili sme
optimalne parametre plazmového tavenia ako je prikon plazmy, pocet prechodov plazmoveého
horaka, teplotu taveniny a rychlost’ pretavovania, ktoré su potrebné na dosiahnutie
pozadovaného chemického zlozenia a homogenity ingotov. Navrhli sme postup vyroby
tavnych elektréd z Cistych vstupnych surovin na oblukové tavenie. Plazmovym tavenim sme
pripravili ingoty ternarnej zliatiny Ti-xAl-8Ta, v ktorych sme menili obsah Al v rozsahu od 44,0
do 47,5 at.%. Stanovili sme vplyv rychlosti ochladzovania na fazové transformacie v tuhom
stave s dérazom na rozsah masivnych transformacii. V zliatinach Ti-46Al-8Nb a Ti-46Al-8Ta
(at.%) sme urcili vplyv keramickych foriem na kontaminaciu v priebehu usmernenej
kryStalizacie, stanovili sme primarnu krysStalizacnu fazu, popisali sme fazové transformacie v
priebehu krystalizacie a ochladzovania a urcili sme teploty fazovych premien. Identifikovali
sme novu intermetalicku fazu, urcili sme jej chemické zloZenie, krystalovu Struktiru a zmerali
mrieZzkové parametre. Navrhli sme novy fazovy diagram pre zliatiny Ti-xAl-8Ta (at.%).
Definovali sme mechanické vlastnosti pri izbovej a vysokych teplotach. Stanovili sme kinetiku
a mechanizmus creepovej deformacie a objasnili mechanizmus lomu. Navrhli sme zloZenie a
spbsob pripravy ochrannych vrstiev a ur€ili sme ich vplyv na mechanické vlastnosti.

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

New common workplace of UMMS SAV and MTF STU in Trnava equipped with refurbished
experimental equipments for metallurgical processing of highly reactive and refractory alloys
has been established. Engineering design of new arrangement of plasma furnace with a
horizontal and vertical cold hearth has been implemented. The effect of compaction routes of
initial metals on structure, chemical composition, homogeneity and oxygen content of plasma
melted TiAl-based ingots has been defined. Optimal parameters of plasma melting such as
input power and number of passes of plasma torch, temperature of the melt and melting rate
for achieving required chemical composition and homogeneity of ingots were determined.
New processing route for preparation of consumable electrodes for vacuum arc remelting has
been developed. The plasma melted ingots of ternary Ti-xAl-8Ta alloys, with Al content varied
between 44.0 and 47.5 at.%, were prepared. The effect of cooling rate on solid phase
transformations with an attention given to the extend of massive transformations was defined.
For Ti-46AI-8Nb a Ti-46Al-8Ta (at.%) alloys, the effect of ceramic moulds on contamination
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during directional solidification was determined, the primary solidification phase, solidification
path, solid phase transformations and phase transformation temperatures were defined. A
new intermetallic phase was identified and its chemical composition, crystal structure and
lattice parameters were determined. A new phase diagram for Ti-xAl-8Ta (at.%) systems was
calculated. Mechanical properties at room and high temperatures were measured. The
kinetics, mechanisms of creep deformation and fracture mechanisms were explained.
Chemical composition and processing routes for protective layers were suggested. The effect
of the layers on mechanical properties was determined.
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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
Ing. Juraj Lapin, DrSc. Dr. Ing. FrantiSek Simancik

V Bratislave 28. 01. 2011 V Bratislave 28. 01. 2011

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemeu
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