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Export projektov

1/0608/12
Analyza radiacného poskodenia materidlov pre termonuklearne fuzne reaktory
Analyza radia¢ného poskodenia materidlov pre termonukledrne fuzne reaktory

doc. Ing. Martin Kusy, PhD.

01.01.2012

31.12.2015

VEGA

KMI UMAT MTF

Jednym z naroénych kritérii ktoré musia spifiat materialy pre konstrukciu
termonuklearnych fuznych reaktorov je odolnost voci pésobeniu radiacie. Kolizie
vysokoenergetickych ¢astic s obalom reaktora vedu ku vzniku defektov v
mikrostrukture konstrukénych materidlov. Porovnanie mikrostruktury steny reaktora
pred a po simulovanom radiacnom poskodeni je nevyhnutné pre posudenie
pouzitelnosti danych konstrukénych materidlov.Komplexna analyzy defektov bude
uskutocnovana kombinaciou makroskopickych, mikroskopickych a spektroskopickych
technik,ktoré odhalia zmeny mikrostruktury a chemického zloZenia materialov na
povrchu ako aj vo vnutri vzoriek. Na analyzu Struktury bude pouzita najma
vysokorozliSovacia transmisna elektronova mikroskopi, vysokorozliSovacia riadkovacia
elektrénova mikroskopia a laserovy konfikalny mikroskop. Udaje o $truktire budu
doplnené mechanickymi skiskami a skimanim kordznych vlastnosti.
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1/0410/12

Diagnostika Specialnych skiel uréenych pre aplikacie v infraCervenej oblastitspektra
pomocou fyzikdlnych metdd

Diagnostika Specialnych skiel urc¢enych pre aplikacie v infracervenej oblastitspektra
pomocou fyzikdlnych metdd

doc. Ing. Marian Kubliha, PhD.

01.01.2012

VEGA

KF UMAT MTF

Projekt je zamerany na Studium Specialnych skielaj dopovanych prvkami vzacnych
zemin uréenych pre aplikacie v optonike, vldknovej optike a dozimetrii. Na
novopripravenych sklach zo skupiny chalkogenidovych skiel a skiel na baze oxidov
tazkych kovov sa v ramci jeho rieSenia hladaju korelaéné vztahy medzi zloZzenim a
technolégiou ich pripravy na jednej strane a dosiahnutou struktdrou a fyzikalnymi
vlastnostami uréujicimi  vhodnost pre praktické aplikacie na strane druhe;j.
Rozoberaju sa tiez mozZnosti vyuZitia merania fyzikalnych parametrov na stanovenie
dolezZitych charakteristik skiel ako je napriklad teplotna stabilita skiel, vyskyt
krystalickej fazy v ich objeme, objemova homogenity a pod. Analyzy budu
uskutoc¢riované najma na zaklade experimentdlnych prac doplnenych modelovanim.
The project is oriented on special glasses and galsses doped by rare-earth elements
intended for application in optonics, fiber optics and dosimetry.In the frame of the
project we will investigate correlation between the glasses composition and theri
preparation technology as well as correlation between acheived glasses structure
and physical properties determining glasses suitability for practical applications. New



prepared glasses from the group of chalcogenide glasses and glasses based on heavy
metal oxides will be analyzed. Possibilities of using of measured physical parameters
for determination of important characteristics of glasses such as thermal stability, the
presece of crystalline phase in glasses volume, bulk homogeneity and so on will be
analyzed too. Analyses will be carried out mainly on the basis of experimental work,
supplemented by modeling.
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SK-CZ-0195-11

Charakteristika Specialnych skiel s vyuzitim fyzikalnych metéd

Charakteristika Specidlnych skiel s vyuZzitim fyzikalnych metdéd

Characterization of special glasses via physical methods

doc. Ing. Marian Kubliha, PhD.

01.01.2012

31.12.2013

SR - Cesko

KF UMAT MTF

Projekt je zamerany na podporu dlhodobej spoluprace medzi slovenskymi a ¢eskym
partnerom v oblasti Studia Specidlnych skiel. Najma v pripade $pecidlnych skiel na
béaze chalkogenidov a exidov tazkych kovov pre optoelektronické aplikdcie sa vyzaduje
vel'mi nizky obsah necist6t a defektov (napr. obsah OH skupin zvycajne neprekracuje
0.0001 mol%). Pri ich analyze sa popri klasickych metddach pouzivaju aj vysokocitlivé
metddy merania vybranych fyzikalnych veli¢in. V rdmci riesenia projektu bude
partnermi v Ceskej republike uskutoénenad priprava $pecidlnych skiel a analyza ich
optickych vlastnosti. Riesitelia zo Slovenskej republiky budd uskutoériovat analyzu
elektrickych a dielektrickych vlastnosti so zameranim na stanovenie kvality
pripravenych skiel, ich homogenity, mnoZstva a typu defektov a pod. Skiimané skld su
ur¢ené pre oblast fotoniky vo forme vldkien pre prenos energie laserov a optickych
signalov (pasivne a aktivne aplikacie) aj pre generovanie Ziarenia, ¢i jeho Upravy. Pri
aktivnom prvku sa najcastejSie vyuziva 4f-4f Ziarivy prechod po dotacii prvkami
vzacnych zemin.
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Chemical sputtering: Computational modelling of interactions in the
carbon-containing films exposed to molecular ions and hydrogen EURATOM CU
Chemickad erézia: PocitaCové modelovanie interakcii vo filmoch na baze uhlika
vystavenych molekulovym iénom a vodiku

Chemical sputtering: Computational modelling of interactions in the
carbon-containing films exposed to molecular ions and hydrogen EURATOM CU

prof. RNDr. Miroslav Urban, DrSc.

01.01.2010

Euratom

UMAT MTF

Tvorba malych uhlovodikovych molekul, ich chémia, vznik malych nasytenych
uhlovodikov vplyvom impaktu s elektronom. Interakéné energie molekul a idbnov na
baze dusika a vodika s uhlikovymi filmami. Vypocty ionizacnych potencidlov malych
uhlovodikov, CxHy (CxHyDz) a ich idnov, ich vlastnosti a termodynamicka stabilita.
Formation of small hydrocarbons, their chemistry and cracking pattern, upon the
electron (e-) impact and/or the thermodynamics of the formation of saturated lower
hydrocarbons. Interaction energies of the hydrogen, nitrogen and molecular ions with



compounds representing and model for interactions with hydrogenated carbon films.
Calculations of ionization potentials of small hydrocarbons, CxHy (CxHyDz) and their
ions, their properties and thermodynamic stability.
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APVV-0059-10

Interakcie v bio a nanosystémoch

interakcie v bio a nanosystémoch

Interactions in bio and nanosystems

prof. RNDr. Miroslav Urban, DrSc.

01.05.2011

31.10.2014

VSeobecnd vyzva

UMAT MTF

V nanostrukturach, v zdanlivo vzdialenych oblastiach biofyzikadlnych a materialovych
vied su podstatné mechanizmy vazieb od chemickych, vodikovych aZ po slabé
medzimolekulové interakcie. V nedavnych pracach sme ziskali benchmark hodnoty
vlastnosti molekul a ich interakcii metédou Coupled Cluster CCSD(T), ktrod zahrnuje
podstatnu Cast elektronovej korelacie a poskytuje spolahlivé predpovede vlastnosti
molekul. Nase inovdcie dovolili CC vypocty molekul s 80 ¢i viac korelovanymi
elektréonmi a bazou 1500 atémovych funkcii. Realne aplikacie vyZzaduju vlastnosti
velkych molekul a klastrov, nedostupné presnym metdédam. PouZijeme aj pocitacovo
menej naro¢né DFT a semiempirické metddy. Kontrola presnosti pribliznych metdd
pocitacovej chémie pomocou relativistickych CC referencnych dat pre mensie
modelové systémy je pilierom projektu. Medzimolekulové interakcie vyuzijeme v "in
silico drug design", pri "docking a scoring" analyze, popise interakcie ligand-aktivne
miesto proteinu. Budeme skimat aktivity inhibitorov Aurora kinazy v tumorovych
bunkdch, molekuly s angiostatickou aktivitou, mechanizmus blokovania receptora
vaskularneho endotelového rastového faktora 2. Ziskame referencné data pre
interakcie kovovych prvkov s ligandami v stvise s tvorbou SAMS, s katalyzou na
povrchoch a dutindch. Navrhneme modely nanocastic zlata z hladiska materialovych
vied aj drug design. Budeme skimat materialy na baze interakcii retazcov molekdl
HCNB.

The bonding characteristics, including chemical and hydrogen bonds up to weak
intermolecular interactions are essential in apparently remote areas like biophysics
and material sciences. Recently, we obtained benchmark data for properties of
molecules and their interactions, using the Coupled Cluster CCSD(T) method capable
of recovering a substantial part of the electron correlation. It provides reliable
predictions of molecular properties. Our innovations allow CC molecular calculations
with more than 80 correlated electrons and basis sets with up to 1500 functions. Real
applications require properties of large molecules and clusters, inaccessible to
rigorous methods. We will use computationally less demanding DFT and
semiempirical methods, too. The accurancy control of appropriate methods using
relativistic CC data for smaller model systems is essential in this project.
Intermolecular interactions will be exploited "in silico" drug design, "docking and
scoring" analysis, description of the ligand-active site of the protein. Activity of
"Aurora" kinase inhibitions in tumor cells, molecules with angiostatic activity,
blocking the vascular endothelial growth factor receptor-2 will be investigated.
Reference data for metal ligand interactions related to the SAMS formation and
catalysis at surfaces and cavities will be obtained. We will suggest model
Au-nanoparticles in relation to material sciences and drug design. Polymer
interactions based on HCNB clusters will be studied.
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APVV-0434-10

KrysStalizacia a vlastnosti novych peritektickych zliatin na baze TiAl

KryStalizacia a vlastnoti novych peritektickych zliatin na baze TiAl

Solidification and properties of novel peritectic TiAl-based alloys

Ing. Svetozar Demian

01.05.2011

Vseobecna vyzva

UMAT MTF

Peritektické zliatiny na baze TiAl su perspektivnymi materidlmi na presné odlievanie
lahkych konstrukénych suciastok pre letecké a automobilové motory, priemyselné
plynové turbiny a jadrové reaktory novej generdcie. Zamerom projektu SOPERIT je
posunut poznanie vo vznikajucom sektore odlievania zliatin na baze TiAl. Ciefom je
objasnit zdkonitost formovania mikrostruktiry a segregacie v priebehu krystalizacie a
fazovych transformacii v tuhom stave v novych peritektickych zliatinach na baze TiAl.
Pozornost je sustredena na pochopenie vplyvu krystalizaénych parametrov a
legovania na primarnu krystalizacnu fazu, proces krystalizacie, fdzové rovnovahy,
prechod kolumnarnej struktlry na rovnoosu (CET), vytvaranie textlry a nukleacnu
aktivitu peritektickej fazy, ¢im sa vytvoria nové moznosti pre vyvoj zliatin a
technoldgii. V ramci projektu budu navrhnuté nové peritektické zliatiny s
jemnozrnnou Struktuirou a budud charakterizované ich vybrané vlastnosti (chemické,
fyzikadlne a mechanické). Jemnozrnna mikrostruktura sa dosiahne pomocou vhodného
legovania, ktoré ovplyvni nukleaciu peritektickej fazy a fazové transformacie v tuhom
stave. Vysledky ndro¢nych experimentov CET poskytnu informdcie o mechanizme
nukledcie rovnoosych zfn, segregdcii a potrebné vstupné udaje pre modelovanie CET.
Paralelne s tymito vyskumnymi aktivitami sa vyvinie laboratdérna technoldgia
presného odlievania na plazmovom taveni vo vodou chladenom krystalizatore a
gravitacnom odlievani do keramickych foriem.

Peritectic alloys based on TiAl are excellent candidates for near net shape casting of
light-weight structural components for aircraft and automotive engines, industrial gas
turbines and new generation of nuclear reactors. To advance the knowledge in
emerging casting technology sector of TiAl-based alloys, the SOPERIT project aims to
investigate microstructure formation and segregation during solidification and solid
phase transformations of novel peritectic TiAl-based alloys. The attention is directed
to understand the effect of solidification parameters and alloying on primary
solidification phase, solidification path,phase equilibria, the columnar-to-equiaxed
transition (CET, texture formation and nucleation activity of peritectic phase which
will open up new opportunities for alloy and process design. The novel peritectic
alloys with fine grain structure will be designed and their microstructure and
properties (chemical, physical and mechanical) will be characterised. Fine grain
structure will be achieved through appropriate alloying affecting nucleation of
peritectic phase and solid phase transformations. Unique CET experiments will
provide knowledge about mechanisms of nucleation of exquiaxed grains, associated
segregation and necessary input data for CET modelling. Parallel to these research
activities, laboratory near net shape casting technique based on plasma melting in
water cooled crystallizer and gravity casting into ceramic moulds will be developed.
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Priprava a charakterizacia kompozitov s polymérovou matricou-elastomér,
reaktoplast
Priprava a charakterizacia kompozitov s polymérovou matricou-elastomér,
reaktoplast

Mgr. Ondrej Bo3ak, PhD.

01.01.2012

31.12.2013

SR - Cesko

KF UMAT MTF

Projekt je orientovany na vzajomnu spolupracu pri priprave a Studiu novo vyvijanych
materidlov na baze kaucukovych zmesi a tiez kompozitov na baze polymérovych latok
plnenych neorientovanymi aj orientovanymi vldknami a nanordrkami. Partnerské
pracoviska z Ceskej republiky st v rémci riedenia projektu schopné pripravy
skimanych materidlov a tiez diagnostiky zaujimavych pre bezné technické aplikacie.
Slovenska strana tvorena dvoma partnermi je orientovana na diagnostické metddy v
oblasti interakcie elektromagnetického pola s materialom, pripadne v oblasti
charakterizacie tepelno-mechanického spravania aj za zvysenych teplot.
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NV Bekaert SA

Research and development of advanced materials, processing and automation
technologies for direct manufacturing and application

Research and development of advanced materials, processing and automation
technologies for direct manufacturing and application

Research and development of advanced materials, processing and automation
technologies for direct manufacturing and application

doc. Ing. Martin Kusy, PhD.

01.09.2011

31.08.2014

-- Iny medzinarodny --

UMAT MTF

The subject of the research will be  Research of advanced materials, processing and
automation technologies for direct manufacturing and application.
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SK-FR-0040-11

Skla a keramiky pre fotoniku pripravené konvenénymi metddami a sol-gel metddou
Skla a keramiky pre fotoniku pripravené konvenénymi metddami a sol-gel metddou
Conventional and sol-gel derived glasses/ ceramics for photonics

doc. RNDr. Vladimir Labas, PhD.

01.01.2012

SR - Francuzsko

UMAT MTF

Projekt je zamerany na podporu spoluprdce medzi slovenskym a francizskym
partnerom v oblasti pripravy a testovania fyzikalnych vlastnosti Specidlnych skiel. Po
odbornej stranke sa jedna o studium pricin trvalych (nevratnych) zmien v Struktare



Anotacia v angliCtine

skiel. Zmeny v Strukture sa obycajne prejavuju vznikom vakancii, novych zloziek a faz,
ktoré mozno pozorovat roznych spésobom. V pripade uvedenych nekrystalickych
latok sa Struktirne zmeny nemézu odrazit v pozorovatelnej zmene fyzikalnych
vlastnosti (optickych a elektrickych). Projekt umozZni pokracovat v doterajsej
spoluprdci pri vySetrovani charakteru procesov prebiehajucich v nekrystalickych
Strukturach pomocou réznych experimentdlnych metodik zaloZzenych na baze IR a
UV-VIS spektrometrie, dielektrickej spektrometrie a termickej analyzy. Cielom
projektu je hladanie moznych koreldcii medzi vysledkami uvedenych metéd a
navrhovanie modelov pre opis nevratnych procesov v nekrystalickych Struktirach.
The proposed project is oriented to support the previous co-operation between
Slovak and French partners in the area of preparation and testing of the chosen
physical properties of special glasses suitable to photonic applications. From the
scientific point of view the project deals with study reasons of permanent
(irreversible) changes in glasses structure. Structure changes usually manifest by the
creation of vacancies and new phases. It can be observed by various techniques. In
case of mentioned non-crystalline materials structure changes can be reflected in
observable changes of physical properties (optical and electrical). The project will
provide the possibility to continue the co-operation at investigation of the special
characters of processes in non-crystalline structures by means of several experimental
techniques based on IR and UV VIS spectroscopy, dielectric spectoscopy and
thermo-kinetic analyses. the main aim of the project is the finding of potential
correlations among results of mentioned methods and designing models for
description of irreversible processes in non-crystalline structures.
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1/0868/12

Struktura, vlastnosti a procesy na povrchoch a rozhraniach materilov z prvych
principov.

Struktura, vlastnosti a procesy na povrchoch a rozhraniach materialov z prvych
principov.

Structure, properties and processes at surfaces and interfaces of materials from first
pinciples calculations.

RNDr. Andrej Antusek, PhD.

01.01.2012

31.12.2015

VEGA

KF UMAT MTF

Projekt je zamerany na DFT vypocty Struktiry povrchov a rozhrani relevantnych pre
materidlové vedy a chémiu. Metdédami teoretickej a pocitacovej chémie popiSeme
termodynamické vlastnosti a rast tenkych vrstiev s aplikaciou pre pokrocilé
technoldgie spajok. Predchadzajuce skudsenosti s medzimolekulovymi interakciami
vyuZijeme na modelovanie interakcii. Pre mensie modelové systémy pouZijeme
presné relativistické CCSD(T) metddy ako bechmarky na overenie DFT vysledkov.
Tieto vypocty zaloZzené na vinovej funkcii budu pouZité pre vyber vhodnych DFT
funkcionalov.

The project is focused on density functional calculations of surface and interface
structures relevant for materials science and chemistry. By methods of theoretical
and computational chemistry we will address grow of thin layer and consequently
thermodynamic properties of such structures with possible applications in brazing and
joining technology. Using our previous experience with intermolecular interactions,
we will model interactions of molecules with surfaces, with focus on understanding of



bonding mechanism. For smaller model systems we will use accurate relativistic
CCSD(T) calculations as benchmarks to verify DFT results. Wavefunction calculations
may be useful for selection of a proper DFT fuctional.
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1/0339/11

Studium fazovych rovnovah v progresivnych materialovych systémoch s vyuZitim
riadeného experimentu a vypoctovej termodynamiky.

Studium fazovych rovnovah v progresivnych materialovych systémoch s vyuzitim
riadeného exerimentu a vypoctovej termodynamiky.

Study of phase equilibria in advanced materials using aimed experiments and
computational thermodynamics.

Ing. Roman Ci¢ka, PhD.

01.01.2011

31.12.2013

VEGA

UMAT MTF

Cielom projektu je prispiet k termodynamickému popisu, k tvorbe a optimalizacii
termodynamickych databdz niektorych perspektivnych materialovych systémov pre
bezolovnaté spajky, progresivne ocele a komplexné kovové zliatiny. V experimentalnej
Casti bude analyzované chemické a fazové zloZzenie vzoriek skimanych systémov,
budd merané ich termodynamické vlastnosti a realizovana termicka analyza ich
fazovych prechodov. Tieto Udaje budd spracované a porovnavané s vysledkami
vypoctov fazovych rovnovah s vyuzitim metody CALPHAD a databazového programu
Thermocalc. Na zaklade toho bude optimalizovany termodynamicky popis faz v
skimanych systémoch a upresnené hodnoty interakénych parametrov ich zlozZiek.
Tieto vysledky umoZnia exaktnejsi postup pri planovani vyskumu novych zliatin v
tychto systémoch, zameraného na zlepSenie vlastnosti sucasnych materialov.

The aim of the projectisto contribute to thermodynamic description, creation
and assessment of thermodynamic databases of selected materials systems for
PB-free solders, advanced steels and complex metallic alloys. In experimental part the
chemical and phase compositions of samples in investigated systems will be
determined, their thermodynamic properties will be measured and phase transitions
will be characterized. These data will be analysed and compared to results of
computations of phase equilibria, using CALPHAD method and software
Thermocalc.Based on this procedure, the thermodynamic description of phases in
investigated systems will be optimized, and values of interaction parameters of
components will be refined. These results should be useful for planning further
research of new alloys in these systems, aimed to improve the properties of existing
materials.
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1/0639/12
Stadium kordznej odolnosti vysokolegovanych oceli po dlhodobej expozicii.
Stadium kordznej odolnosti vysokolegovanych oceli po dlhodobej expozicii.

doc. Ing. Vladimir Magula, PhD.
01.01.2012

31.12.2014

VEGA

KMI UMAT MTF



Anotacia v slovencine

Problematika kordzneho scitlivenia austenitickych koréziivzdornych oceli v teplotnom
intervale 500-800 st.Celzia je Casto Studovany jav. Avsak problematika
nizkoteplotného scitlivenia (NTS),ktoré sa moze realizovat v austenitickych
koroziiodInych oceliach vplyvom dlhodobej prevadzky (desiatky rokov), nie je este
rozpracovand. NTS bolo pozorované v niektorych komponentoch jadrovych elektrarni,
ktoré boli dlhodobo prevadzkované pri teplotach 280-300 st. Celzia. Ciefom projektu
bude prave studium kinetiky precipitacie poc¢as dlhodobej nizkoteplotnej expozicie a
jej vplyvu na korézu odolnost experimentalnych oceli.
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Stadium krystalovej $truktiry a termodynamickych vlastnosti komplexnych kovovych
zliatin na baze hlinika respektive zinku

Stadium krystalovej $truktiry a termodynamickych vlastnosti komplexnych kovovych
zliatin na baze hlinika respektive zinku

Study of crystal structure and thermodynamic properties of aluminium-base and
zinc-base complex metallic alloys

prof. Ing. Jozef Janovec, DrSc.

01.07.2012

31.12.2015

VSeobecnd vyzva

UMAT MTF

Projekt je zamerany na Studium faz, ich rovnovah a transformacii vplyvom zmeny
teploty a chemického zloZenia v komplexnych kovovych zliatinach na baze hlinika a na
baze zinku, ako aj na Stadium ich krystalovej Struktury. Toto Studium sa uskutocni v
experimentalnej (rtg-difrakcia, DTA, DSC, TEM, elektronova difrakcia, SEM, EDX, WDX,
¢i EBSD) aj teoretickej (CALPHAD, DFT a empirické potencialy) rovine. Vyber zliatin
bude sustredeny na systémy kde jednou zo zloziek bude bud' hlinik alebo zinok a
zvy$né zlozky budd tvorené prechodnymi kovmi. Projekt méZze vyrazne prispiet k
doplneniu a spresneniu fazovych diagramov v oblastiach, ktoré st sporné a
nedostatocne prestudované. Doraz sa bude klast na oblasti, v ktorych sa predpoklada
vyskyt Struktdrne komplexnych a kvazikrystalickych faz. Mozno oc¢akavat aj prispevok
k najdeniu novych kvazikrystalickych a Struktirne komplexnych faz. Teoretické
studium tychto faz povedie k detailnejSiemu popisu ich krystalovej Struktury, ako aj k
hlbsiemu pochopeniu vztahov medzi ich struktirou a fyzikalnymi vlastnostami.

The project is focused on the study of phases, their equilibria, and transformations
due to changes in temperature and chemical composition in aluminium-base and
zinc-base complex metallic alloys, as well as on the determination of their crystal
structure, This study will be carried out using experimenal (X-ray diffraction, DTA,
DSC, TEM, electron diffraction, SEM, EDX, WDX, and EBSD) and theoretical (CALPHAD,
DFT and empirical potentials) tools. Selection of alloys will be focused on systems
where one component is either aluminium or zinc, and the remaining components are
formed by transition metals. The project may significantly contribute to
complementation and clarification of phase diagrams in the areas that are less known
and poorly studied. Emphasis will be placed on areas where structurally complex and
quasicrystalline phases could be supposed. The contribution to finding of new
quasicrystalline and structurally complex phases is expected. Theoretical study of
these phases will lead to more detailed description of their crystal structure, as well
as to a deeper understanding of the relationship between the structure and physical
properties.




Oznacenie
Nazov projektu

Nazov v slovencine

Nazov v angli¢tine
Koordinator

Datum od

Datum do

Program

Pracovisko

Anotdcia v slovencine

1/1035/12

Studium $trukturnej a mechanickej stability novych vysokotvrdych povlakov na
konstrukénych a nastrojovych materialoch.

Studium $truktdrnej a mechanickej stability novych vysokotvrdych povlakov na
konstrukénych a nastrojovych materidloch.

doc. Ing. Lubomir Caplovi¢, PhD.

01.01.2012

VEGA

KMI UMAT MTF

Projekt je zamerany na analyzu vplyvu strukturnych, materidlovych a technologickych
parametrov sucasnych modernych povlakov aplikovanych na konstrukéné a
nastrojové materidly v podmienkach ich planovaného vyuzitia. NajmodernejSimi
analytickymi technikami (HRSEM,HRTEM,EBSD,RTG difrakcia) bude vysetrovany
mechanizmus vytvarania oteruvzdornych typov PVD povlakov na vybranych typoch
materialov a naslednym hodnotenim mechanickych a tribologickych charakteristik
bude podrobne popisany vplyv dynamického a statického zataZenia vrstiev na ich
prevadzkovu spolahlivost. Ciel je najst koreldciu medzi vnitornou stavbou povlakov,
ich interfazovych rozhrani so substratom, Struktdrnych napatovych pomerov vo
vrstvach, sposobom tepelného spracovania pred a po aplikacii PVD a ich
tribologickymi vlastnostami.

Oznacenie
Nazov projektu

Nazov v slovencine
Nazov v anglictine

Koordinator

Datum od

Datum do

Program

Pracovisko

Anotacia v slovencine

Anotacia v angliCtine

1/0525/12

Studium vnutorného usporiadania materidlov na baze vulkanizatov kauéukovych
zmesi a kompozitov s polymérnou matricou pomocou fyzikdlnych metéd

Stadium vnitorného usporiadania materidlov na baze vulkanizatov kauc¢ukovych
zmesi a kompozitov s polymérnou matricou pomocou fyzikdlnych metéd

Study of the internal arrangement of materils based on vulcanizate rubber
compounds and composites with  polymer matrix by physical methods.

Mgr. Ondrej Bosak, PhD.

01.01.2012

31.12.2014

VEGA

KF UMAT MTF

Projekt je zamerany na implementdciu merania vybranych parametrov pri Studiu
kompozitov s polymérnou matricou. Pri pouZiti matrice na baze reaktoplastu sa
projekt zameriava na hodnotenie vplyvu pouzitych nanocastic a uhlikovych viakien
(zastUpenie a usporiadanie jednotlivych faz) na vybrané elektrické a dielektrické
veli¢iny. Pri pouZziti matrice na baze elastomérov sa sleduju rozhodujuice procesy
prebiehajlce pri vzniku vulkanizatov kaucukovych zmesi a pri ich
teplotno-mechanickej degradacii. Popisuje korelaéné vztahy medzi zloZzenim
vulkaniza¢ného systému a hodnotami reologickych, elektrickych, dielektrickych
parametrov pri neizometrickom ohreve a kauc¢ukovej zmesi. Zaobera sa tiez
stanovenim délezZitych aplikaénych charakteristik ako odolnost voci
tepelno-mechanickému pdsobeniu a reprodukovatelnost dosiahnutych vlastnosti.
The project is focused on the implementation of selected physical parameters in the
study of polymer-matrix composites. When using a matrix based on thermosetting
the project aims to evalutation of the impact of nanoparticles and carbon fibers
(content and arrangement of different phases) on selected electrical and dielectric
parameters. Using a matrix-based elastomer the project is focused on the study of the
crucial processes emergent in the development of vulcanizate of rubber compounds



and on their thermal-mechanical degradation. Describes correlation relationships
between the composition of vulcanizing system and the values of rheological,
electrical and dielectric parameters in non-isothermal heating of the rubber mixture.
It also deals with determination of important application characteristics such as
resistance to thermo-mechanical action and the reproducibility of properties.

Oznacenie
Nazov projektu

Ndzov v slovencine
Nazov v angli¢tine

Koordinator
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Anotacia v slovencine

Anotacia v angliCtine

1/1000/09

Vlastnosti makkych bezolovnatych spajok a ich reakcie na rozhrani so substratom v
kvapalnom a tuhom stave.

Vlastnosti makkych bezolovnatych spajok a ich reakcie na rozhrani so substratom v
kvapalnom a tuhom stave.

Properties of lead-free solders and their liquid-state and solid-state interfacial
reaction with substrates

prof. RNDr. Milan Ozvold, CSc.

01.01.2009

31.12.2012

VEGA

KMI UMAT MTF

Cielom projektu je ziskat nové zakladné poznatky o najvyznamnejsich vlastnostiach
zliatin, ktoré mozno pouzit ako envirnmentailne vyhovujuce alternativy makkych
spdjok. Praca sa bude tykat fyzikalnych, metalurgickych a mechanickych vlastnosti.
NajdolezitejsSie su teplota tavenia a povrchové napétie. Povrchové napatie
roztavenej spajky je zakladny parameter ovplyvriujlici zmacavost spolu s tavivom.
Zmacdavost spajkovace;j zliatiny a mechanické vlastnosti spojov su ovplyvnené
reakciami na rozhrani a rastom intermetalickych faz medzi spdjkou a kovovym
podkladom. Cielom je stanovit vztah medzi (mikro)struktirou a vlastnostami a
potencidlnou spolahlivostou bezolovnatych spajok.

The aim of this project is to increase the basic knoxledge of the crucial properties of
alloys that can be used as environmentally friendly altternatives to solders. The
work will cover the areas of physical, metallurgical and mechanical properties. The
top properties are melting point temperature and surface tension. The surface
tension of molten solder is a basic parameter affecting wettability together with flux.
The wettability of the solder alloy and mechanical properties of joints are
influenced by the interface reaction and intrmetallic growth between solder and
under bump metallization. The object is to establish (micro)structure-property
relations and potential reliability issue of Pb-free solders.

Oznacenie
Nazov projektu

Nazov v slovendine

Nazov v anglictine
Koordinator

Datum od

Datum do

Program

Pracovisko

Anotacia v slovencine

1/0143/12

Vplyv expozi¢nych podmienok na vyvoj bindrnych a terndrnych faz v komplexnych
kovovych zliatindch na baze hlinika.

Vplyv expozi¢nych podmienok na vyvoj binarnych a ternarnych faz v komplexnych
kovovych zliatindch na baze hlinika.

prof. Ing. Jozef Janovec, DrSc.

01.01.2012

31.12.2012

VEGA

UMAT MTF

Navrhovany projekt je zamerany na Studium tepelne aktivovaného vyvoja binarnych a



ternarnych faz v komplexnych kovovych zliatinach na baze hlinika so zamerom
spresnit prislusné fazové diagramy. Zliatiny typu Al-TM-TM (TM=prechodny kov) budu
dlhodobo Zihané pri réznych teplotach a nasledne prudko ochladené, aby sa zachoval
stav zodpovedajuci expozi¢nej teplote. Za Tm budu substituovat Pd, Fe, Co, Cr, Cu,
Mn, pripadne dalSie prechodné prvky. K analyze faz bude pouzita rtg.difrakcia, TEM,
SEM, DTA, EDX, WDX a EBSD, ako aj termodynamické modelovanie. Pozornost bude
venovana doposial nedostatoéne preStudovanym systémom. Na zaklade
experimentalnych vysledkov a dostupnych teoretickych poznatkov budu urcené
termodynamické parametre identifikovanych faz a rozsSirené prislusné
termodynamické databazy. PouZitie progresivnych experimentalnych metod vytvara
predpoklady pre inovacie v metodickej oblasti. RieSenie projektu prispeje k
obohateniu vedeckych poznatkov s moznostou objavu novych faz s origindlnymi
vlastnostami.

Oznacenie
Nazov projektu

Nazov v slovencine
Nazov v angli¢tine

Koordinator
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Pracovisko

Anotdcia v slovencine

Anotacia v anglictine

1/0162/11

Vplyv nehomogenit na Uzitkové vlastnosti pasok na baze vysokoteplotnych
supravodivych materialov

Vplyv nehomogenit na Uzitkové vlastnosti pasok na baze vysokoteplotnych
supravodivych materialov

Effects of inhomogeneities on functional properties of high-temperature
superconducting wires

Mgr. Michal Skarba, PhD.

01.01.2011

31.12.2014

VEGA

UMAT MTF

Nekovové supravodice na baze zmesi oxidov Y, Ba a Cu (YBCO)su jedny z
najrozsirenejsich materialov vykazujucich supravodivé vlastnosti pri relativne
vysokych teplotach. Analyza Struktary mikrometrovych vrstiev supravodicov na
kovovom substrate umozniuje pochopenie vztahu medzi podmienkami pripravy vrstvy
a jej vyslednymi vlastnostami.Pri nanasani vrstvy na kovovu podlozku a dalSom
spracovani vznikaju v tenkych vrstvach YBCO poruchy v ich Strukture. Tieto poruchy
vyznamne ovplyviiuju elektromagnetické vlastnosti supravodicov, predovsetkym
kriticky prud a striedavé straty. Informdcie o poruchdch vo vrstvich YBCO, ziskané
Strukturalnou analyzou, je mozné vyuzit pre znizenie chybovosti procesu vyroby
supravodivych vrstiev. Tieto poznatky su tiez potrebné pri navrhu supravodivych
zariadeni, pretoze mdzu vyznamne ovplyvnit ich prevadzkové charakteristiky.
Hodnotenie Struktury tenkych vrstiev supravodi¢ov bude uskuto¢nované najma
transmisnou elektrénovou mikroskopiou (TEM)s moZnostou vysokorozliSovacich
merani.

Non-metallic superconductors based on mixture of Y, Ba and Cu oxides (YBCO) are
well known materials showing superconductive properties at relatively hogh
temperatures. Structural analysis of micrometer superconductive layers on metallic
substrate enables to understand the ralationship between the parameters of
preparation of layer and its properties. During deposition of layer on meallic substrate
and during further processing, defects in structure of thin layers of YBCO develop.
These defects significantly affect electromagnetic properties of superconductors,
especially critcal current and ac losses. Information about defects in layers of YBCO,
inferred from structural analysis, are useful for decrease imperfections of production
of superconductive layers. It is also necessary for development of superconductive
devices, because they can have significant influence on their working characteristics.
Evaluations of structure of thin superconducitve layers will be performed mainly with



(high-resolution) TEM.




