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Uplatnenie vysledkov projektu

Projekt mal charakter zakladného vyskumu s vyuzitim teoretickych aj experimentalnych
pristupov a exaktnych, prevazne fyzikalnych, nastrojov poznavania. Predmetom vyskumu boli
hlavne Struktirne komplexné zliatinové systémy na baze hlinika, zinku a vynimoc¢ne aj inych
prvkov. Vedecké vysledky projektu spadaju do oblasti materialovych vied a mézu sluzit’ ako
poznatkova baza pre nadvazny zakladny aj aplikovany vyskum. V dlhodobom horizonte
mozno oCakavat, ze Cast' z nich sa stane odrazovym mostikom pre inovacie v chemickom
(napr. proces reformingu metanolu), petrochemickom (napr. selektivha hydrogenacia
acetylénu), strojarskom (napr. vodikové spalovacie motory, povrchova ochrana extrémne
namahanych sudiastok v plynovych turbinach) priemysle, ale aj elektronike, kde sa hladaju
aplikacie pre Struktirne komplexné fazy s vynimoénymi elektrickymi, magnetickymi alebo
optickymi vlastnostami.

CHARAKTERISTIKA VYSLEDKOV

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

Pomocou ab-initio vypoctov boli predikované Struktirne detaily a povrchové energie
dvojnasobnych, trojnasobnych a pseudopatnasobnych nizkoindexovych povrchov v zlu€enine
B20-AlPd. Atdmova Struktura skumanych povrchov bola su¢asne optimalizovana pomocou
relaxacie medziatomovych sil. || Bolo ukazang, Ze kvazikrystalicky aproximant Al11Ir4 sa
sklada z nestandardnej verzie pseudo-Mackayovho ikosaedralneho klastra s vnutornym
klastrom typu Al10Ir a/alebo AI9Ir. || V nerovnovaznej Struktare zliatiny Al73.8Pd11.9Co014.3
bola najdena korelacia medzi lokalnymi zmenami chemického zloZenia v ramci oblasti
zodpovedajucich rodine epsilon a typom fazénového dlazdicovania. V podmienkach
kontinualneho ohrevu boli zaznamenané zmeny v podiele faz €16 a €28, o potvrdilo ich
vysoku senzitivitu na vonkajSie podnety. || Pocas dlhodobého Zihania zliatiny AI5S5Ni30Pd15
pri 600°C bola identifikovana hexagonalna faza a dve izoStrukturne kubické fazy. Bolo
preukazané, Ze vyskyt tychto ultradisperznych faz, ich chemické zloZenie aj dizka
mriezkovych parametrov sa menia s dobou Zihania. || Experimentalne bolo ukazang, Ze tzv.
,oblasti vnutorne dvojatenej fazy Y-Al13Co4", spominané v odbornej literature, sa v
skuto€nosti skladaju z dvoch faz, monoklinickej Y1-Al13Co4 a ortorombickej Y2-Al13Co4, z
ktorych len prva je termodynamicky stabilna. Metastabilna faza Y2-Al13Co4 vznika z fazy Y1-
Al13Co4 v dbsledku vnutornych napati, ktoré spravidla sprevadzaju fazové premeny v
pevnom stave. Bol navrhnuty modifikovany fazovy diagram Al-Co. || VSetky hlavné vedecké
ciele Specifikované v navrhu projektu boli splnené, pri¢om rieSitelia projektu dosiahli viacero
vedecky hodnotnych, originalnych vysledkov.

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

Structure details and surface energies of two-, three-, and quasifive-fold low-index surfaces
were predicted by means of ab-initio calculations for the B20-AIPd compound. The atomic
structures of investigated surfaces were also optimized by the relaxation of interatomic forces.
| There was shown that the quasicrystalline approximant Al11Ir4 contains a nonstandard
version of the“pseudo-Mackay” icosahedral cluster, with inner Al10Ir and/or AI9Ir clusters. ||

In the non-equilibrium Al73.8Pd11.9Co014.3 alloy, the correlation was found between local
changes in metal composition of areas corresponding to the epsilon family and types of
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phason tiling. Under continuous heating, changes in portions of phases €16 a €28 were
observed, confirming a high sensitivity of these phases to external factors. || The hexagonal
and two cubic ultradispersive phases were identified in the AI55Ni30Pd15 alloy on long-term
annealing at 600°C. The occurrence, the metal composition, and the length of lattice
parameters of these phases were found to be dependent on the annealing time. || There was
shown by experiment that so-called “internally twined areas of the Y-Al13Co4 phase”,
reported in the literature, consists of two phases in fact, the monoclinic Y1-Al13Co4 and the
orthorhombic Y2-Al13Co4. The former phase was considered as thermodynamically stable,
the latter phase as metastable, forming from the former one due to internal stresses
accompanying phase transformations in solid state as a rule. It was proposed a modified
version of the Al-Co phase diagram. || All the main scientific goals specified in the project
proposal were fulfilled; the researchers involved accomplished several scientifically valuable
original results.
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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
prof. Ing. Jozef Janovec, DrSc. prof. Dr. Ing. Jozef Peterka

V Trnave 20. 01. 2016 V Trnave 22. 01. 2016

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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