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STU je vyskumne orientovanou univerzitou.
PocCas svojej existencie vyznamne prispela
k rozvijaniu vedeckého poznania, Sirenia
a vyuzivania vedeckych poznatkov v pro-

spech ludstva.

Na univerzite sa pestuje vyskum vo vSetkych oblastiach, v kto-
rych sa uskuto¢niuje vysokoskolské vzdelavanie, teda v oblasti
architektury, stavebnictva, geodézie a kartografie, chemickych
technoldgii, potravinarstva, strojnych zariadeni a technoldégi,
elektrotechniky, elektroniky, informatiky, informacnych a komu-
nikacnych technoldgii, ako aj aplikovanej fyziky, matematiky,

ekonomickych &i spoloCenskych vied.

Veda
a vyskum
na STU

Science and

research Slovak University of Technology is research
at the STU _ _ _ o ,

oriented university. During its existence,
the university significantly contributed to
development of scientific knowledge, en-
richment and utilisation of scientific know-

ledge for the benefit of mankind.

The university pursues research in all the areas in which university
education is provided, thus in the areas of architecture, civil en-
gineering, geodesy, cartography, chemical technologies, food
processing, machinery, electrical engineering, electronics, infor-
matics, information and communication technologies and applied

physics, mathematics, economics, social science as well.




Vyskumné aktivity univerzity sa financne zabezpecuju najmé
grantovymi projektami VEGA, KEGA a APVV. Univerzita sa tak-
tiez zapéja do eurdpskych programov spoluprace vo vede
a technike, vyhladava a ziskava nové finan¢né zdroje z pro-
gramov EU, najma zo 7. rdmcového programu Eurépskej Unie

a programu Horizont 2020.

STU vidi velky potencial v rozSirovani komunikacnych ciest
podporujucich transfer poznatkov ziskanych na univerzite pre
prax. Cielom je, aby mySlienky zrodené na univerzite nasli
vhodnu cestu komercionalizacie a ekonomického zhodnotenia,
a zaroven aby prispeli aj k rozvoju podnikatel'ského prostredia
sofistikovanych ¢innosti, a tym prispeli i k zvySeniu prestize

Slovenska.

http://www.stuba.sk/sk/vyskume/aktuality-z-vedy-a-
vyskumu.html?page_id=642

................................................................................................................................... HORIZON 2020

LE PROGRAMME DE RECHERCHE ET

D'INNOVATION DE L'UNION EUROPEENNE

Research activities of the university are financially secured
mainly by grant projects VEGA, APVT and state science and
research programmes. The university also takes opportunity to
join European science and technology cooperation program-
mes, searches for and gains additional financial resources from
EU programmes, primarily from the Sixth Framework Program-

me of EU and Programme Horizon 2020.

Slovak University of Technology recognizes great potential in
extension of communication networks supporting transfer of
know-how gained at the university to practice. The objective is
to find appropriate way of commercialisation and economic va-
lorisation for the ideas born at the university and let these ideas
to contribute to development of entrepreneurial environment of
sophisticated activities, thereby contribute to increase of pre-

stige of Slovakia at the same time.

http.//www.stuba.sk/english/science-and-research/science-
and-research-at-stu.html?page_id=8189




Oblasti vyskumu

Strojarstvo

Metalurgické a montanne vedy

Informatické vedy, automatizécia a telekomunikacie
Inzinierstvo a technolégie

Priority vyskumu

Vizia MTF STU

Cielom Materidlovotechnologickej fakulty STU v Bratislave so
sidlomv Trnave je, v kontexte s viziou STU, byt’ vyskumne orien-
tovanou a medzinarodne uznavanou fakultou v ramci fakult
podobného zamerania vo svetovom meradle t.j. fakult, ktoré
rozvijaju moderné trendy vo vyskume a priemyselnej vyrobe,
s dérazom na progresivne materidly, sofistikované vyrobné
technoldgie a priemyselné inzinierstvo, automatizaciu a infor-

matizaciu vyrobnych a technologickych procesov ako aj kva-

Veda
a vyskum
na MTF STU

litu, bezpe€nost’, environmentalne a manazérske aspekty prie-

myselnej produkcie.

Science
and Research
at the STU MTF

Research area

Mechanical Engineering
Metallurgy and Materials

Information Sciences, Automation
and Telecommunication

Engineering and Technology

Research priorities

STU MTF Vision

The STU Faculty of Materials Science and Technology in Trnava,
in compliance with the STU vision, intends to be a research
oriented and internationally renowned faculty within the similar
faculties framework, i.e. faculties developing modern trends in
research and industrial production with focus on progressive
materials, sophisticated production technologies and industrial
management, automation and IT implementation of production
and technological processes such as quality, safety, environ-

mental and managerial aspects of industrial production.




Poslanie MTF STU

V sulade s definovanym poslanim Slovenskej technickej uni-

verzity chce Materidlovotechnologicka fakulta STU ako univer-

zitna fakulta aktivne prispievat’ k jeho naplneniu - s prioritou na

materialové vedy a vyrobné technoldgie - v akreditovanych ob-

lastiach vyucby, vedy a vyskumu v ramci stanovenych kompetencit:

e ponukat’ a realizovat’ univerzitny systém vzdelavania vo vSet-
kych stupnoch v akreditovanych Studijnych programoch,

e Sirit’, prehlbovat’ a rozvijat’ poznanie nastrojmi vedy a vyskumu,

e zabezpecit’ prenos vysledkov vedy a vyskumu do procesu
vzdelavania,

e zabezpecit’ transfer vysledkov vedy a vyskumu do podnika-
tel'skej praxe,

e chréanit’ vysledky svojho vyskumu,

e zallenit’ sa do univerzitného systému celozivotného vzdelavania,

e podielat’ sa na dlhodobo udrzatelnom rozvoji spolo¢nosti
v8etkymi svojimi aktivitami, ale hlavne rozvijanim harmonickej

osobnosti Studenta v kontexte idealov humanizmu a demokracie.

Mission at the STU MTF

In compliance with the defined mission of the Slovak University
of Technology, the STU Faculty of Materials Science and Tech-
nology as a university faculty intends to contribute actively to
meet the requirements of the mission - with the priority laid on
materials science and production Technologies - in accredited
fields of education, research and development within the
stipulat competences:

e offer and provide/execute university system of education in

all stages in accredited study programmes

disseminate, improve and develop knowledge by research
and development tools,

e ensure transfer of research results into educational process,
e ensure transfer of research results into entrepreneurial practice,
e protect its research results,

e integrate into the system of university life-long learning,

e participate in sustainable development of society with all its
activities, mainly by the development of student harmonic per-

sonality in the context of humanism and democracy ideals.

Generalne a strategické ciele pre vyskum

1.Publikovat’ vysledky vyskumu a tvorivej ¢innosti v medzina-
rodnom prostredi, najma v renomovanych medzinarodnych
vedeckych ¢asopisoch.

2.Posilnit’ postavenie MTF STU v projektoch medzinarodnej
spoluprace.

3.Budovat’ vyskumnu infradtruktiru (pristrojovu) vratane kvali-
fikovanej obsluhy.

4. Posilnit’ spolupracu s praxou od sukromnych priemyselnych
podnikov az po verejné institdcie a autority.

5.Zamerat’ vysledky vyskumu a slobodného badania aj na vy-
stupy vo forme patentov.

6.Posilnit’ orientaciu na iné ako dotacné zdroje zo Statneho roz-
poctu, najma na zdroje zo zahrani€ia, z grantovych agentdr na

projekty, z podnikatelskej Cinnosti

Zdroj: http://www.mtf.stuba.sk/english/faculty/vision-and-mis-
sion.html?page_id=10371

General and strategic goals for research

1. Publish the research and creativity results internationally,
particularly in renowned international scientific journals.

2. Increase STU MTF status in the projects of international coo-
peration.

3. Build research infrastructure (equipment) including the qua-
lified service.

4. Intensify the cooperation with practice, from private industrial
companies to public institutions and authorities.

5. Focus the research results and free investigation also on the
outcomes,e.g.patents.

6.Improve the orientation on other than grant sources from
state budget, particularly on the sources from abroad, from

grant agencies for projects, from entrepreneurial activity.

Reference: http://www.mtf.stuba.sk/english/faculty/vision-and-
mission.html?page_id=10371




Zameranie vyskumu

Zameranie vyskumnej ¢innosti je orientované na:

Vyskumna €innost’ tvorivych pracovnikov MTF STU sa realizuje
formou:

e projektov zakladného a aplikovaného vyskumu a rozvoja,

e projektov rieSenych v ramci medzinarodnych programov,

e projektov medzinarodnej vedecko-technickej spoluprace,

e zmluvného vyskumu a vyvoja (obchodné zmluvy).

Obsahovo je vedeckovyskumna &innost’ fakulty orientovana

najma na nasledovné oblasti:

e oblast’ materidlového vyskumu s orientaciou na vyskum,
vyvoj a technologické spracovanie hlavnych druhov technic-
kych materialov,

e vyskum a vyvoj novych technolégii priemyselnej vyroby,
orientovanych najmé na technologické spracovanie moder-
nych technickych materialov a ekologicky Cisté produkcie,

oblast’ identifikacie, automatizacie a riadenia procesov, ako

Research goal

The scientific and research activity of MTF STU is carried in the
following forms:

e projects of basic and applied research and development,

e projects solved within international programmes,

e projects of international scientific collaboration,

e projects of contractual research.

The research content is focused on the following areas:

e materials research with a focus on the research, development
and technological processing of the basic and new kinds of
technical materials,

e research, development and optimisation of new technologies
of industrial production oriented particularly on the techno-
logical processing of modern technical materials and ecolo-
gically clean processes and products and the numerical

simulation of technological processes,

aj informacného zabezpecenia technologickych, vyrobnych
a organiza¢nych systémov,

e oblast’ vyskumu a verifikacie principov manazérskeho riade-
nia a jeho organizacné Struktury,

e oblast’ riadenia kvality a certifikacie procesov a vyrobkov,

e oblast’ bezpecnosti a spolahlivosti technologickych zariadeni

a systémov s dérazom na metdédy analyzy a syntézy systémov.

Zdroj: "Dlhodoby zamer MTF STU na obdobie 2012-2017"
(http://www.mtf.stuba.sk/sk/rozvoji.html?page_id=11333)

e process identification, automation and conirol, as well as
information support for technological, production and orga-
nisation systems,

e research and verification of managerial control principles and
their organisation structures,

e quality control and certification of processes and products,

e safety and reliability of technological equipment and systems,

while emphasising the analysis methods and systems synthesis.

Reference: http.//www.mitf.stuba.sk/english/faculty/vision-and-
mission.html?page_id=10371
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Ustav materiglov (UMAT)

Ustav zabezpeguje vyuébu materialovo a fyzikalne orientova-
nych predmetov na MTF. Na bakalarskom stupni $tudia garan-
tuje Studijny program Materialové inzinierstvo, na inzinierskom
a doktorandskom stupni garantuje Studijné programy Materia-
lové inZinierstvo, Spracovanie a aplikacia nekovov, ako aj Sur-
face Engineering of Advanced Materials.

Vyskumna a expertizna ¢innost’ Ustavu je zamerana na krysta-
lizaciu kovov a zliatin, nastrojové materialy a zliatiny na baze niklu,
praskovu metalurgiu, bio-kompatibilné materialy, nehrdzaveju-
ce ocele, ocele pre energeticky priemysel, zvaritelnost’ oceli,
magnetické materialy, tepelné spracovanie a povrchové Upravy
materialov, komplexné kovové zliatiny, inzinierstvo hranic zfn,
ako aj keramické a plastické materialy.

Ustav momentalne disponuje viacerymi laboratériami, v ktorych

sU dostupné viaceré moderné experimentalne zariadenia

Vyskumna
charakteristika
ustavov MTF

(napr. vysokorozliSsovaci transmisny elektronovy mikroskop

Philips CM300, rtg. difraktometer Philips PW 1710, Diferencialny

Research

characteristics . . ,
of Faculty Institute of Materials Science (UMAT)

Institutes

The Institute is responsible for materials and physics oriented
courses at FMST SUT. For the bachelor degree, the Institute
guarantees the study program Materials Engineering; for the
engineering and doctoral degrees it guarantees the study pro-
grams Materials Engineering, Processing and Application of Non-

-metals as well as Surface Engineering of Advanced Materials.

The research and expertise activities of the Institute are aimed
at crystallization of metals and alloys, tool material and nickel-
based alloys, powder metallurgy, bio-compatible materials,
Stainless steels, steels for power plants, weldability of steels,
magnetic materials, thermal treatments and surface modifica-
tion of materials, complex metallic alloys, grain boundary en-
gineering as well as ceramic and polymer materials.

At present, the Institute possesses with several laboratories
equipped with a number of modern experimental techniques (for
example: high resolution transmission electron microscopy Phi-

lips CM300, X-ray diffractometer Philips PW 1710, differential



skenovaci Kalorimeter Perkin Elmer). Vo vyskumnej aj pedago-
gickej oblasti Uzko spolupracuje s domacimi aj zahrani¢nymi
subjektmi. Je sucast’ou Sirokej siete spolupracujucich zahra-
ni¢nych pracovisk z akademickej ako aj komerénej sféry, ktoré
vytvaraju moznosti pre vymenu Studentov a pracovnikov Usta-
vu, €o prispieva k ich dynamickejSiemu odbornému rastu.
Medzi najvyznamnejSie akademické spolupracujluce organiza-
cie Ustavu patria Leibniz Institute for Solid State and Materials
Research Dresden (Nemecko), Institute Jozef Stefan, Ljubljana
(Slovinsko), Vienna University of Technology (Rakusko), Re-
search Center Dresden-Rossendorf (Nemecko), Ustav fyziky
material(l AV CR, Brno (Ceska republika), Faculty of Mechani-
cal Engineering, University of Ljubljana (Slovinsko), a viaceré
slovenskeé univerzity a Ustavy SAV. Zo zahrani¢nych vyrobnych
partnerov su najznamejsi partneri Bekaert SA, Bohter - Edel-
stahl a Branson div. Emerson.

V oblasti spoluprace s priemyselnou praxou ma ustav dlho-
dobé kontakty s regionalnymi podnikmi ako INA SKALICA,

spol. s r.o. Skalica; VUJE, a.s. Jaslovské Bohunice; ZF Sachs

scanning calorimeter Perkin Elmer). In areas of research and
education, the Institute has established intensive cooperation with
local and foreign institutes. It became a part of a network of fo-
reign academic and commercial institutes which gives an oppor-
tunity for extensive exchange of students and academic staff
members of the Institute, contributing to dynamic and sustainable
professional growth. The most prestigious academic institutes
which could be mentioned are the Leibnitz Institute of Solid State
and Materials Research Dresden (Germany), the Institute JoZef
Stefan, Ljubljana (Slovenia), Vienna University of Technology (Aust-
ria), the Research Center Dresden-Rossendorf (Germany), the In-
stitute of Physics of Materials, the Academy of Sciences of the
Czech Republic, Brno (Czech Republic), the Faculty of Mechani-
cal Engineering, University of Ljubljana (Slovenia), University of
Rennes (France), Faculty of Physics, University of Bucharest (Ro-
mania) and other Slovak universities and institutes of the Slovak
Academy of Sciences. From the list of industrial partners the most
recognized are Bekaert SA (Belgium), Béhler - Edelstahl and

Branson div. Emerson.

Slovakia, a.s., Trnava; Zlievaren, a.s., Trnava; HKS Forge s.r.o
Trnava; MANZ, a.s. Nové Mesto nad Vahom; SONY Slovakia,
Nitra; Samsung Electronics Slovakia, Galanta, Voderady;
Faurecia Trnava; PSA Peugeot Citroen, Trnava; Noble International,
spol. s r.0. Senica; TRW Steering System Slovakia spol. s r.o.,
Nové Mesto nad Vahom; Hella Lighting Slovakia, KoCovce;
Kinex-KLF, a.s., Kysucké Nové Mesto; PSL, a.s. Povazska
Bystrica; EMO, a.s. Mochovce; Johns Manville, a.s. Trnava;
Sauer Danfoss, a.s., Povazska Bystrica; ZOS a.s., Trnava; PFS, a.s.,
Brezova pod Bradlom; Kompozitum Topol¢any; Fremach,

Trnava; Slovalco, a.s. Ziar nad Hronom; IMS Kupa, a.s. Novaky.

The Institute has a long term tradition of cooperation with regional
industrial partners such as: INA Skalica, Ltd., Skalica, VUJE corp.,
Jaslovské Bohunice, ZF Sachs Slovakia, corp., Trnava, Zlievarer;,
corp., Tmava, HKS Forge Ltd. Trnava, MANZ, corp. Nové Mesto nad
Vahom,; SONY Slovakia, Nitra, Samsung Electronics Slovakia,
Galanta, Voderady; Faurecia Trnava; PSA Peugeot Citroen, Trnava;
Noble International, Ltd. Senica; TRW Steering System Slovakia
Ltd., Nové Mesto nad Vahom; Hella Lighting Slovakia, KoCovce;
Kinex-KLF, corp., Kysucké Nové Mesto, PSL, corp. PovaZska
Bystrica; EMO, corp. Mochovce, Johns Manville, corp. Trnava; Sauer
Danfoss, corp., PovaZska Bystrica; ZOS corp., Trnava; PFS, corp.,
Brezova pod Bradlom; Kompozitum Topolcany; Fremach, Trnava;

Slovalco, corp. Ziar nad Hronom; IMS Kupa, corp. Novaky.



Ustav vyrobnych technol6gii (UVTE)

Vyskum na Ustave je orientovany na strojarske technologie
s prihliadnutim na vyskum a vyvoj v oblasti high-tech techno-
I6gii. Z technologickych odvetvi sa Ustav vyrobnych technolégif
zameriava na Styri zakladné oblasti, ako sU: obrabanie, tvarnenie,
zlievarenstvo a zvéaranie. Klu€ové smery vedecko-vyskumne;j
ginnosti UVTE st zamerané tak, aby sa podporil rozvoj jedno-
tlivych vednych a Studijnych odborov a aby sa zabezpedili
ulohy na Useku odborného rastu pracovnikov. Pozornost’ je ve-
novana predovsetkym aktualnym a perspektivnym otazkam
sUvisiacim so strojarskymi technolégiami v podmienkach SR,
pricom sa zohladnuju medzinarodné trendy ako aj integracné
procesy do EU. Uroveri vedecko-vyskumnej prace a jej ugin-
nost’ je determinovana predovsetkym originalitou vedeckej
orientacie ucitelov a vedecko-technickych pracovnikov, mate-
rialno-technickym zabezpecenim zékladnych pracovisk a rie-
Senim vedecky a spoloCensky najzavaznejsSich otazok spolo-

Censkej praxe. Z tohto pohladu UVTE orientuje svoju pedago-

Institute of Production Technologies (UVTE)

The research of the Institute of production technologies is
oriented to the industrial technologies with respect to research
and development in the sphere of high-tech technologies. The
main fields of the industrial technologies at the Institute of pro-
duction technologies are: machining, forming, foundry and welding.
Key directions of scientific research activity at the Institute of
production technologies are focused on the support of the de-
velopment of individual science and educational branches. It
is safeguarded to the responsibilities for the special growth of
workers. The attention is devoted first to the actual and pro-
spective questions related to industrial technologies in condi-
tions of SR, at which are made provisions for international
trends as well as the integration processes to EU. The mark of
scientific research work and activity is determined by originality
of the scientific orientation of the teachers and scientific re-
search workers, the material supply of the main workstations

and the solution of scientific and socially best-known questions

gicku a vedecko-vyskumnu cinnost’ v mnohych aspektoch
trans-regionalne, spolupracuje a rozSiruje spolupracu s viace-
rymi renomovanymi vedecko-vyskumnymi instituciami v zahra-
ni¢i. Medzinarodna spolupraca vo vyskume sa realizuje hlavne
vymenou informacif, vysledkov, poznatkov pri vychove dokto-

randov (staze, Studijné pobyty, workshopy).

Vyskumné smery zékladnych pracovisk su dlhodobo determi-
nované a pokryvaju produkené a technologické aspekty vyuzi-
tia vSetkych zdrojov a rieSenia aktualnych otazok v danych
odboroch. Z hladiska aktualnych globalnych problémov je za-
meranie projektov orientované najviac do vyrobnych technolé-

gif v spolupréaci s priemyselnou praxou.

TaZiskové oblasti vedecko-vyskumnej &innosti st:

* Vlyroba a kontrola suciastok s tvarovo zlozitymi a presnymi
plochami

* Numericka simulacia a optimalizacia vyroby v ploSnom a obje-

movom tvarneni kovovych materidlov - predikcia tvarnitelnosti

of social work. The Institute of production technologies is orien-
ted to the trans-regional pedagogic and scientific activity in
many aspects, cooperates with and is enlarging the co-opera-
tion with the more renowned scientific research institutes ab-
road. International co-operation in research is implemented
mainly with the exchange of information, results, knowledge for
education of PhD students (fellowships, educational visits,

workshops).

The scientific directions of our main workstations are determi-
ned for the long term and cover the production and technolo-
gical aspects of exploitation of all resources and solutions of
actual questions in given branches. The layout of projects is
oriented mostly to the production technologies in co-operation

with industrial practices on the basis of actual global problems.

The central goals scientific research are:
e Production and control of components with complex forms

and strict surface



» Uprava povrchu antikoréznych oceli plazmovym vybojov
v elektrolyte

* Umelecké odliatky

o Klasické a $pecidlne metddy spajania, delenia kovovych
a nekovovych materialov

 Tribolégia a povrchové inzinierstvo

Vsetky vyznamné a originalne vysledky vyskumnej ¢innosti na
Ustave sa prezentuju na seminaroch a konferenciach doma
a v zahranici, su publikované v renomovanych karentovanych
resp. v nekarentovanych vedeckych ¢asopisoch a v odbornych
Casopisoch.

Vysledky vyskumnej ¢innosti sa prenasaju aj do vychovno-
vzdelavacieho procesu v ramci predmetov ako aj rieSenim za-
verec¢nych prac bakalarskeho, inzinierskeho $tudia a dizer-

tacnych préac.

e Numerical simulation and optimization of production in sur-
face and volume forming of metallic materials - prediction of
formability

e Modification of surfaces of stainless steel with plasma dis-
charge in electrolytes

e Art casting

e Classical and special methods of joining and cutting metallic
and non-metallic materials

e Tribology and surface engineering

All important and original results are presented at our institute,
at seminars and conferences at home and abroad, and are pu-
blished in reviewed or non-reviewed scientific journals and in
professional journals.

The results from the research activities are transferred to the
educational process within specific subjects and also for the

solution of bachelor, diploma and PhD works.



Ustav priemyselného inZinierstva
a manazmentu (UPIM)

Vedeckovyskumné &innost’ na UPIM sa realizuje formou:

¢ vedeckych a vedecko-pedagogickych projektov rieSenych
v ramci vyberu a naslednej podpory projektov grantovymi
agenturami VEGA a KEGA,

* projektov rieSenych v ramci medzinarodnych programov,

¢ projektov medzinarodnej vedecko-technickej spoluprace,

e projektov aplikovaného vyskumu a vyvoja,

e projektov zmluvného vyskumu a vyvoja.

Oblasti vyskumu:
* Progresivne pristupy v oblasti organiza¢ného riadenia
¢ Finan¢ny manazment

* Podnikova kultura

e Poznatkovy manazment

Multikultdrny manazment

Spolo¢enska zodpovednost’ podnikov

Institute of Industrial Engineering
and Management (UPIM)

Concept and Focus of the Research Activities:

° Research and pedagogical projects within VEGA & KEGA
grant agencies.

¢ International programmes and projects,

* Research and development projects in all fields of science
and technology within the Slovak Research and Development
Agency’s programmes.

e Contractual research and development projects funded by

business and industry

Areas of research:

e Progressive approaches in the area of the Organizational
Management

e Financial Management

e Corporate Culture

* Knowledge Management

* Rodova diverzita v priemyselnych podnikoch a instituciach

Riadenie ludskych zdrojov

¢ Informacny manazment

* Rozvoj manazérskych zru¢nosti
¢ Projektovy manazment

* Ergondmia

e Zeleny manazment

* Lean Management

Oblasti expertiz:

¢ |Inovacny manazment

e Interkulturny manazment

o [udské zdroje

* Podnikova kultura

* Rozvoj manazérskych kompetencii

* Rodova diverzita

e Multicultural Management

e Corporate Social Responsibility

e Gender Diversity in Industrial Enterprises and Research Institutions
° Human Resources Management

e Information Quality

e Development of Managerial Competences

e Project Management

e Ergonomics

e Green Management

e Lean Management

Areas of expertise:

¢ Innovation Management

e Intercultural Management

° Human Resources

e Corporate Culture

e Development of Manager Competencies

e Gender Diversity



Medzinarodné projekty Ustavu:

Medzinarodny vysehradsky fond: ,Festival vedy ako platforma
pre posilnenie spoluprace medzi univerzitami V4 krajinami*.
Hlavnym zamerom projektu bolo vytvorit’ zaklad pre aktivnu ve-
decku spolupracu medzi krajinami V4 prostrednictvom vymeny
osvedcenych postupov a prenosu vedomosti. Projekt bol prile-
zitost’ou pre prepojenie akademickych a podnikatel'skych insti-
tdcii z krajin V4 oblasti vyskumu, vzdelavania a medzinarodnej
mobility vysokos$kolskych ucitelov a studentov.

Projekt ALTECS: ,Vymena vedomosti v ramci alternativneho hos-
podarskeho systému na podporu udrzatelného regionalneho roz-
voja“ sa realizoval v ramci programu cezhrani¢nej spoluprace
Slovenska republika - Rakusko v spolupraci s institiciami ako:
Ekonomicka univerzita Vieden, Rakuske Spolkové ministerstvo
polnohospodarstva, lesného a vodného hospodarstva a zivotné-
ho prostredia, Hospodarska komora Vieden a Trnavska regio-
nalna komora SOPK a Materidlovotechnologicka fakulta so sid-
lom v Trnave, Slovenska technicka univerzita Bratislava. Dolezitou

sucast’ou projektu ALTECS bola trojtyzdriiova letna univerzita.

International projects:

International Visegrad Fund: Festival of Science as a Platform
for Intensifying Cooperation between V4 Region Universities -
The main project feature was to establish a basis for active V4
scientific cooperation using best practice exchange and know-
ledge transfer. It was an opportunity for linking academic from
V4 countries that ensures collaboration in research, education
and increased international mobility of university teachers and
students. It also contributes to the popularisation of science for
professionals and public.

European Territorial Co-operation (ETC) Slovak Republic —
Austria, ALTECS Project: Knowledge exchange in the frame-
work of alternative economic systems for the promotion of sus-
tainable regional development - The objective of the project
was to set the steps for a sustainable regional development
based on knowledge exchange between companies and stu-
dents. In order to advance ecological, economic, and social
sustainability, regional know-how founded on the important pil-

lars science and economy and generated among the involved

South East Europe Programme: ,AUTOCLUSTERS" - projekt
spdjal univerzity, vyskumné a vyvojové institicie, podporné in-
Stitucie z krajin EU-15, s cielom pripravit’ a vytvorit’ prvi auto-
mobilovu siet’ v juhovychodnej Eurdpe. Dal&im ciefom bol tzv.
clustering a ¢innosti orientované na zlepsovanie inovacnych
kapacit a procesov v regione a zlepsenie technoldgii a know-

how - v ramci automobilové priemyslu

target groups in the context of a summer university was done
within the particular goal of the project.

South East Europe Programme: ,AUTOCLUSTERS “project was
strictly oriented on the activities which were improving the in-
novation capacities in the region and improve technology and
know-how transfer - improving the innovation circle. The project
summarized the earned experienced know-how on methodo-
logy to help in other regions and different industries in second

level clustering focused on innovation



Ustav bezpe&nosti, environmentu
a kvality (UBEK)

Laboratérne testovanie:

¢ testovanie horlavosti a vybusnosti latok, pripravkov a odpadov
v réznych skupenskych stavoch,

¢ posudzovanie vlastnosti v procese starnutia protipoziarnych
naterov a nastrekov,

° monitorovanie vybranych faktorov v pracovnom prostredi,
posudzovanie hlu¢nosti a osvetlenia na pracoviskéch,

¢ analyza kvalita pitnej vody,

¢ stanovenie biodegradability reznych kvapalin,

e stanovenie organickych polutantov analytickymi metédami

Vypracovavanie dokumentacie:

e charakterizacia nebezpelenstva a posudenie rizik vybranych
latok, pripravkov a odpadov ako aj technolégii v zavislosti na
potrebach partnera,

e spracovanie protokolu o ur€eni vonkajsich vplyvov a doku-

mentacie o ochrane pred vybuchom,

Institute of Safety, Environment
and Quality (UBEK)

Laboratory testing:

e testing of combustibility and explosiveness of substances,
product and wastes in different states,

e appraisal of fire-fighting foam and spray properties in the
aging process,

° monitoring of chosen factors in the work environment,
appraisal of noise and lighting at the workplace,

e analysis of drinking water quality,

e determination of biodegradability of cutting fluids,

e determination of organic pollutants using analytical methods

Document elaboration:

e danger characterization and risk appraisal of selected sub-
Stances, products, wastes and technologies in dependence
on the partner requisites,

e elaboration of protocol for identification of the external effects,

elaboration of documentation on explosion protection,

® spracovanie havarijného planovania podla zéakona ¢. 261/ 2002
Z.z. o prevencii zavaznych priemyselnych havarii,

¢ odhad a analyza rizika vzniku poziaru v priemysle,

e zavadzanie systému OHSAS 180001 (interné audity, priprava
na certifikacny audit)

Vyskumné Studie:

e Studium limitnych podmienok iniciacie procesu horenia pra-
Skovych materialov,

e dopad poziaru a jeho likvidacie na zivotné prostredie,

* environmentélna zat'az z pouzitia penotvornych hasiacich
latok, posudenie biologickej odburatelnosti vybranych penidiel,

* poziarne nebezpecenstvo PVC kablov a ich ochrana,

¢ vybudovanie znalostnej databazy a expertného systému pre
posudzovanie rizik nebezpecnych latok a pripravkov, odpa-
dov, technoldgii a inych nebezpecnych ¢innosti,

* modelovanie dopadov priemyselnych havarii na zivotné pro-
stredie, vyuzitie pocitacovych modelov na modelovanie Uniku
latok, porovnavanie réznych druhov modelovacich programov

v oblasti rozptylu latok do okolia,

e elaboration of emergency plans in accordance with legislation,
e risk assessment and risk analysis of fires in industry,
e implementation of occupational health and safety assessment

series (OHSAS), (internal audits, preparation for certification audits)

Research studies:
e study of limiting conditions of the initiation of burning process

of powder materials,

impact of fires and its liquidation to the environment,

e environmental cost of the usage of foam extinguishing agents,
appraisal of biological degradability of selected foaming agents,

e fire danger of PVC cables and their protection,

e creation of a knowledge database and expert system for the

risk appraisal of dangerous substances, products, wastes

and technologies and other dangerous processes,

modelling of impacts of industrial accidents to the environment,
e usage of PC models of material escape modelling, compari-
son of different types of modelling programs in the field of

dispersion of the materials to the environment,



Studium zdravotnych a bezpecnostnych aspektov vnutorného
prostredia budov,
° vyvoj a vyuzitie malého hydroenergetického zdroja v kombi-

nacii so solarnymi zariadeniami pre strojarenské technolégie,

zriadenie technicko-poradenského laboratéria pre vyuzitie

a naslednu propagaciu solarnej energie,

stanovenie charakteristik kvantifikacie emisii a indikatorov

kvality ovzdusia v podmienkach eurdpskej legislativy,

vyuzitie inovativnych progresivnych oxidacnych metdd pri

odstranovani organickych polutantov z odpadovych véd

strojarskeho priemyslu s vyuzitim odpadov z vyroby a spra-

covania kovov ako katalyzatorov,

® progresivne, environmentalne vhodné metddy zhodnocova-
nia a zneskodrovania materialov strojarenského priemysiu,

° vyskum a vyvoj technolégii utilizacie fytomasy pre produkciu

kvapalnych paliv z obnovitelnych zdrojov,

botanicka zéahrada ako nastroj pre zvysovanie environmen-

téalneho povedomia ob¢anov

study of health and safety aspects of occupational indoor

environment,

progress and utilization of small hydro-energetic source in

combination with solar equipments for branch of engineering,

establishment of technical-consulting laboratory for utilizing

and consequent propagation of solar energy,

determination of characteristics of emission quantification
and indicators of atmosphere quality in conditions of Euro-

pean legislation,

The exploitation of advanced oxidation processes in removal
of organic pollutants from wastewaters by the use of wastes

from production and treatment of metals as catalysts,

advanced environmentally suitable methods for utilization and

removal of wastes from the machine industry,

research and development of the utilization of phytomass

technologies for liquid fuel production from renewable resources,

botanical garden as an instrument for escalation of environ-

mental consciousness of citizens

Poradenské &innost’, 8kolenia a kurzy:

¢ Skolenia a kurzy zamerané na bezpecnost’ a ochranu zdravia
pri praci, bezpecnostné vzdelavanie v zmysle medzinarod-
nych standardov, koordinacie vyskumu pre konkrétne apli-
kacné ciele a potreby zvysenia bezpecnosti priemyselnych
regionov

* poradenstvo pri zavadzani systému riadenia BOZP podla OHSAS
18001, poradenska Cinnost’ v oblasti havarijného planovania,

e poradenstvo pri zavadzani alternativnych zdrojov energie.

Consulting, training and courses:

e training and courses focused on the health and safety at work,
safety education on international standards, research coor-
dination for specific application targets and requirements for
the increase of the safety of industrial regions,

e guidance for implementation of occupational health and
safety assessment series (OHSAS), consulting in the field of
emergency planning,

e consulting in utilization of renewable sources of energy,



Ustav aplikovanej informatiky,
automatiz4cie a mechatroniky (UIAM)

Vyskum na Ustave aplikovanej informatiky, automatizacie a me-
chatroniky (UIAM) Slovenskej Technickej Univerzity je oriento-
vany do oblasti informatizacie a automatizacie riadiacich procesov
na vSetkych Urovniach riadenia priemyselnej vyroby a reflektuje
moderné trendy riadenia procesov podla pyramidového modelu.
Zakladna stratégia riadenia vyskumu UIAM vychadza striktne
z poziadaviek eurdopskej legislativy na harmonizaciu procesov
pre vyvoj a prevadzkovanie hierarchickych systémov riadenia
ako aj na poziadavky vertikalnej integracie informacnych sys-
témov riadenia.
Orientécia vyskumu UIAM je dané snahou o naplinenie global-
nych cielov rozvoja ludskej civilizécie:
e prostriedkami automatizacie v maximalnej miere prispievat’ k zni-
zovaniu spotreby energie, o ma priamy dosah na vyvoj ekologie,
e déslednym rozpracovanim v8eobecnych poziadaviek formu-

lovanych v medzinarodnych Standardoch realizovat’ vyvoj

Institute of Applied Informatics,
Automation and Mechatronic (UIAM)

The research at the Institute of Applied Informatics, Automation
and Mathematics (UIAM) of the Slovak University of Techno-
logy is focused on the areas of Automation and ICT implemen-
tation of the control processes at all levels of control in enter-
prise. It reflects modern trends in controlling of the processes
according to the pyramid model of control. The basic strategy
of the research management at the UIAM is strictly based on
the requirements of the European legislation on harmonising
the processes for hierarchical control systems development
and operation, as well as on the requirements for vertical inte-
gration of information control systems.
The research orientation of the UIAM stems from the effort of
meeling the global objectives of human civilisation development:
* By applying the automation in the highest possible level con-
tributing to reducing the energy consumption and its direct

impact on the ecology development,

bezpecnostne kritickych riadiacich systémov, ¢o ma vplyv
na zvySovanie bezpecnosti a ochrany zdravia,

* vyuzitim modelovania a testovania zlozitych softvérovych
produktov zvySovat’ efektivnost’ vyvoja, prevadzkovania

a udrziavania hierarchickych systémov riadenia procesov.

Na zéklade tychto principov je vyskum UIAM orientovany do

nasledujucich oblasti:

1. Vyskum a vyvoj v stlade s poZiadavkami ,fabriky buddcnosti‘:

* vyvoj inteligentnych metdd riadenia a implementacia umele;
inteligencie do riadenia,

o vyuzitie prostriedkov virtualnej reality a pocitaCovej simulécie,

* simulacia a optimalizacia procesov a systémov,

* Big Data a ziskavanie znalosti z vyrobnych databaz v hierar-
chickom riadeni procesov,

* vyvoj metodik a dokumentacnych postupov v ramci Zivotného cyklu
vyrobku a technoldgii zachovavajlcich principy tzv. dobrych prakiik,

¢ horizontalna a vertikalna integracia informacnych a riadiacich

systémov (koncept Mll),

e By the consistent elaborating the general requirements for-
mulated in the international standards, carrying out the safety
critical control systems development having an impact on
improving the safety and health protection,

e By modelling and testing complex software products, enhan-
cing the efficiency of development, operation and maintaining

the hierarchical systems for process control.

On the basis of these principles, the research at the UIAM is

focused on the following areas:

1. Research and development in accordance with the require-

ments of the Factory of the Future:

e Development of intelligent methods of control and implemen-
tation of artificial intelligence to the control,

e Application of virtual reality and computer simulation technology,

e Simulation and optimisation of processes and systems,

e Big Data and knowledge discovery from production databa-
ses in the hierarchical process control,

e Development of methodologies and documentation proce-



¢ vyvoj metodik pre testovanie softvéru riadiacich systémov,
¢ identifikacia a optimalizacia parametrov riadenia, ktoré maju vplyv
na zvySovanie bezpecnosti riadenia priemyselnych procesov,

* vyvoj v oblasti bezpecnostne kritickych riadiacich systémov.

2.Podpora transferu zakladného vyskumu do praxe:

e zakladny vyskum v oblasti tedrie riadenia spojitych a diskrét-
nych nelinearnych dynamickych systémov,

* vyvoj algoritmov riadenia na zaklade tedrie dynamickych systémov,

¢ riadenie dynamickych systémov s rychlou spatnou vazbou,

e vyuzitie tedrie grafov v navrhu zlozitych siet'ovych Struktur.

Vedecky profil UIAM je v sulade s trendmi, ktoré boli vytyCené

konceptom Industry 4.0.

Ustav aplikovanej informatiky, automatizacie a mechatroniky

buduje v ramci projektu Univerzitny vedecky park (2013-2015)

pracovisko Automatizacie a Informatizacie Vyrobnych Proce-

sov a Systémov (AIVPS) ako flexibilny systém automatizova-

ného riadenia technologickych a vyrobnych systémov.

Zamerom novo pripravovaného pracoviska je vybudovanie

dures in the life cycle of the product and development of
technologies respecting the so-called good practice principles,

e Horizontal and vertical integration of information and control
systems (the MII concept),

e Development of methodologies for testing the control systems
software,

e |dentification and optimisation of parameters of control with an
impact on improving the safety in industrial process control.

e Development in the field of safety-critical control systems.

2. Support for the transfer of the basic research into practice:

e Basic research in the field of theory for the control of continuous
and discrete nonlinear dynamical systems,

e Development of control algorithms based on the dynamical
systems theory,

e Dynamical systems with high-speed feedback control,

e Utilising the graph theory in the complex network structures.

The scientific profile of the UIAM is consistent with the trends

defined by the Industry 4.0 concept. The Institute of Applied

a etablovanie silného regionalneho centra excelentnosti zame-
raného predovSetkym na automobilovy a elektrotechnicky
priemysel, ktory je v naSom regione silne zastupeny (VW,
Peugeot-Citroen, ZF, Samsung, Foxconn a podobne). Vybudo-
vané pracovisko AIVPS bude vyrazne posilfiovat’ transfer ino-

véacii do priemyselnych subjektov.

Informatics, Automation and Mathematics builds the Scientific
centre of Automation and ICT Implementation in Production
Processes (AIVPS) as a flexible system of automated control
of technology and production systems within the University
science park project (2013-2015).

The aim of the newly prepared scientific centre is to build and
establish a strong regional centre of excellence, primarily fo-
cused on automotive and electronics industries widely repre-
sented in this region (VW, Peugeot-Citroen, ZF, Samsung, Foxconn
etc.). The AIVPS centre is about to significantly support the

transfer of innovations into the industrial entities.



Ustav vyskumu progresivnych
technolégii (UVPT)

Ustav vyskumu progresivnych technolégif (Materi4lovotechno-
logicka fakulta v Trnave, Slovenské technické univerzita v Bra-
tislave) je zamerany predovsetkym na materialové inZinierstvo
v oblasti ibnovych a plazmovych technoldgii, automatizaciu
a zavadzanie informacnych a komunikacnych technoldgii
v priemyselnych procesoch alebo v oblasti vyskumu vbébec,
napr.: nanotechnoldgie a nanostruktury, senzorika, Specificky
hardvérovy a softvérovy vyvoj, bioinZinierstvo a zdravie, poci-
taCové videnie a spracovanie obrazov, big data, humanoidy,
simulacia a modelovanie.

Oblast’” materialového vyskumu bude zahffiat’ teoretické mode-
lovanie pomocou ab-initio metdd bud' na velmi presnej Urovni pri
malych systémoch (atdémov, molekul), alebo s vyuzitim DFT metéd
v pripade materialov a povrchov. Oblast’ automatizacie, informac-
nych a komunikacnych technolégii bude tiez poskytovat’ priestor

pre vyskum a vyvoj v Sirokom spektre hardvéru, komunikacii a

Advanced Technologies Research
Institute (UVPT)

Advanced Technologies Research Institute (Faculty of Mate-
rials Science and Technology in Trnava, Slovak University of
Technology in Bratislava) is primarily focused on Materials En-
gineering in the field of ion and plasma Technologies, Automa-
tion and ICT implementation in industrial processes or research
field at all, e.g.: nanotechnology and nanostructures, sensorics,
specific hardware & software development, bioengineering
and health, vision and image processing, big data, humanoids,
simulation and modeling.

The area of Materials research will include theoretical modeling
using ab-initio methods, either at very accurate level treating
small systems at the molecular scale, or DFT methods concer-
ning bulk materials and surfaces. The area of Automation and
ICT implementation will also provide space for research and de-
velopment in a wide range of hardware, communication and ma-

nagement of autorated software tools, knowledge based systems,

riadeni automatizovanych softvérovych nastrojov, vedomostnych
systémov, archivacii a distribucii znalosti nadradenych systémov.
V ramci vyskumného centra su zriadené dve nové budovy pre
Ucely vyskumu, nachadzajuce sa na akademickej pode:

1. Vedecké centrum materiélového vyskumu s laboratériami za-
meranimi na: technolégie idGnového luca, plazmatické modifi-
kacie a depozicie, analytické metddy, pocitatové modelovanie.
2.Vedecké centrum automatizécie a zavadzania informa&nych
a komunikagnych technolégif vo vyrobnych procesoch a suvi-
siace laboratéria, zahffiajdce: riadiace systémy, ICIM, integra-
ciu informacnych a riadiacich systémov, umelu inteligenciu,

bioinZinierstvo, medicinu/zdravie, chémiu atd'.

Dal3ie aktivity centra st :

Aplikovany vyskum vo vyssie uvedenych vyskumnych centrach

a vyskumnych odboroch, napr.:

¢ kvantova chémia, benchmarking, materidlové technoldgie,
nanotechnolégie a nanovedy, jadrové Stiepenie, jadrova

fuzia, vodikové a palivové Clanky, radioaktivne odpady,

archiving and distribution of knowledge to higher-level systems.
The Research centre comprises of two new buildings for the
purposes of research, located on the campus. Research centres:
1. Scientific centre of materials research with laboratories
focused on: ion beam technologies, plasmatic modification and
deposition, analytical methods, computational modelling.

2. Scientific centre of automation and ICT implementation in
production processes and related laboratories, comprised of
the: control systems, ICIM, information integration and control
systems, artificial intelligence, bioengineering, medicine/health,

chemistry etc.

The further activities of the centre are:

Applied research in the above-mentioned research centres

and the research fields, e.g.:

e Quantum Chemistry, Benchmarking, Materials Technology,
Nanotechnology and Nanosciences, Nuclear Fission, Nuclear
Fusion, Hydrogen and Fuel Cells, Radioactive Waste, Climate

change and Carbon cycle research, Radiation protection



zmena klimy a vyskum uhlikového cyklu, radiacna ochrana

° umelé inteligencia, strojové ucenie, interakcia ¢lovek - robot,
robotika atd'.

° automatizacia a inzinierstvo riadenia v priemysle

* bioinzinierstvo a medicina

* big data, business intelligence, data mining, ziskavanie znalosti

* pocitacové videnie a spracovanie obrazu

* mikroelektronika a vyvoj hardvéru, mikroCipy

¢ technoldgia senzorov, pneumatické systémy a pohony, riadiace
a kontrolné systémy, priemyselné komunikacné technolégie

* vyvoj softvéru (GIS, telemetrické systémy, Distribuované ria-
diace systémy)

¢ Interdisciplinarne technické vedy

e verifikdcia a testovanie SW

° matematické modely a reprezentacie (systémy s rychlou
spatnou vazbou)

Podpora pre prenos pokrokovych technolégii do praxe, trans-

fer know-how, inovacii a znalosti z akademického prostredia

do praxe a poskytovanie podpory pre start-up a spin-off aktivity.

e Artificial Intelligence, Machine Learning, Human-robot Inte-
raction, Robotics etc.

e Automation and Control Engineering

* Bioengineering and Health

¢ Big aata, Business intelligence, Data mining, Knowledge discovery

e Vision and Image Processing

e Microelectronics and Hardware Development, Microchips

e Sensor Technology, Pneumatics, Drives, Controlling and Control
Systems, Industrial Communication Technologies

e Software Development (GIS, Telemetric Systems, Distributed

Control Systems)

e Interdisciplinary Technical Sciences

e Verifications and SW Testing

° Mathematical Models and Representations (Systems with
quick feedback)

Support to transfer the advanced technologies into practice,

transfer of know-how, innovations and knowledge from the aca-

demic environment into practice and providing support for

start-up and spin-off activities.



Univerzitny vedecky park

je primarne zamerany na oblast’ materialového inzinierstva
v oblasti idnovych a plazmovych technolégii a automatizacie
a informatizéacie priemyselnych procesov. Univerzitny vedecky
park je umiestneny v areali Campusu Bottova.

V ramci tohto projektu MTF STU vybuduje dva nové objekty

a vybavi ich najmodernejSimi technoldgiami na svetovej drovni.

1. Vedecké pracovisko materidlového vyskumu s laboratériami:
Laboratérium technoldgii ionového luca

Laboratérium plazmatickej modifikacie a depozicie
Laboratérium analytickych metéd

Laboratérium pocitatového modelovania.

2. Vedecké pracovisko automatizécie a informatizcie vyrob-
nych procesov a systémov s laboratériami:

Laboratérium riadiacich systémov

Univerzitny Laboratérium ICIM

VedeCk)'/ park Laboratérium integracie informaénych a riadiacich systémov.

The University
Research Park The University Research Park

is primarily focused on Materials Engineering in the field of ion
and plasma technologies, automation and ICT implementation
in industrial processes. The project comprises of two new build-

ings for the purposes of research, located on the Bottova campus.

1. Scientific centre of materials research with laboratories, com-
prised of the:

Laboratory of ion beam technologies

Laboratory of plasmatic modification and deposition
Laboratory of analytical methods

Laboratory of computational modelling.

2. Scientific centre of automation and ICT implementation in pro-
duction processes and related laboratories, comprised of the:
Laboratory of control systems

Laboratory of ICIM

Laboratory of information integration and control systems.




Okrem vystavby novych objektov a obstarani unikatnych tech- 3. Aplikovany vyskum v rédmci uvedenych vedeckych pracovisk
nolégii pre materialovy vyskum a pre vyskum v oblasti autom- 4. Podpora moderného transferu technolégii do praxe v po-
atizacie a informatizacie vyrobnych procesov a systémov s la-  dobe transferu know-how, inovacii a poznatkov z akademické-

boratériami su naplanované d'alSie aktivity a to: ho prostredia do praxe, start-up, spin-off.

Besides creating the two new workplaces and purchasing unique 3. Applied research in the above-mentioned research centres

technologies for materials research and research in the field of 4. Support to transfer the advanced technologies into practice,
automation and ICT implementation in production processes and  transfer of know-how, innovations and knowledge from the
the related laboratories, the further planned activities are: academic environment into practice and providing support for

start-up and spin-off activities.
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Vedecké pracovisko materidlového vyskumu
- Slovakion

1. Ciele pracoviska

Cielom centra materialového vyskumu — Slovakion je integracia
najlepsich tzv. , high-end* i6bnovych technolégii do vyskumne;
kapacity STU. Cinnost’ centra bude rovnomerne vyuzita nielen
na Ucely doméaceho a externého vyskumu, ale aj na Uc¢ely pomerne
Sirokej Skaly sluzieb zameranych na podporu vyskumu, vyvoja
a technologického transferu novych materidlov, nano$truktur,
modifikovanych povrchov prostrednictvom plazmovych a iénovych
technolodgii do vyrobnych procesov.

Centrum materialového vyskumu - Slovakion bude vykonavat’
z&kladny a aplikovany vyskum v oblasti materialového inzinier-
Vedecké stva ako aj modifikaciu a analyzu pevnych povrchov pomocou
pracovisko technik iénového ltc¢a. Vplyv ibnového bombardovania na tvorbu
materiélového a modifikaciu vlastnosti tenkych vrstiev sa bude pritom $tu-

vyskumu dovat’ experimentalne a prostrednictvom poditacovych simul&cii.

- Slovakion

Research

Centre _ Research Centre of Materials Research
of Materials - Slovakion
Research

- Slovakion

1. Aims of the Research Centre

Aim of Centre of Materials Research - Slovakion is the integra-
tion of high-end ion technologies into the STU research facility.

The activities of the centre will be equally utilised for the

puropses of both in-house and external research and in a wide
scale of services oriented on the support in research, develop-
ment and technology transfer of new materials, nanostructures,
surface functions using plasma and ion technologies into pro-
duction processes.

Centre of Materials Research - Slovakion will carry out basic
and applied research in the areas of materials science as well
as modification and analysis of solid surfaces using ion beams.
The effect of ion bombardment on the generation and modifi-
cation of thin films is studied experimentally and by using com-

puter simulation. In addition to the relationships between structure



Okrem §tudia vzt'ahov medzi Struktdrou a vlastnost’ami sa bude
vyskum zameriavat’ na rézne mozné aplikacie. Velmi délezita
sUcast’ vyskumu a vyvoja je pouzitie nizkoenergetickych idnov
a pouzitie impulznej plazmy pre tvorbu metastabilnych faz,
$pecifickych textur, nanostruktur, tenkych filmov s velkou mernou
hmotnost'ou, ¢i filmov charakteristickych svojou mimoriadne
dobrou prilnavost'ou.

Uzka spolupraca s priemyselnymi a ostatnymi partnermi sa bude
sustred'ovat’ okrem technologického transferu modernych iéno-

vych technoldgif aj na vyvoj Spickovych zariadeni v danej oblasti.

2. I6nové technolégie

I6nové technoldgie umozniuju vyuzivat' vysoko urychlené iony

and properties, the research will be focused on various possi-
ble applications. An important component of the research and
development of new thin film systems is the use of low-energy
ions and the use of pulsed plasma for generating metastable
phases, high film densities, extraordinary adhesion of films,
nanostructures or special textures. A closed cooperation and
interaction with industrial partners is focused on the technology
transfer of modern ion technologies and the development of

high-tech equipment in the field.

2. lon Technologies

lon technologies make use of charged atoms, accelerated to

high velocities ranging from about 500 km/s to 50.000 km/s,

s rychlost’ami v rozsahu medzi 500 km/s a 50 000 km/s, ¢o zod-
poveda kinetickym energiam zhruba medzi 10 keV a 100 MeV.
Centrum materialového vyskumu - Slovakion bude pouzivat’
Siroku paletu zariadeni pre iénovu implantaciu s maximalnymi

urychlovacimi napatiami 6 MV, 500 kV, 40 kV a 20 kV.

2.1 Interakcia i6nového 1t¢a s povrchom latky

Interakcia ibnového lu¢a s povrchom latky vedie k rade zak-
ladnych javov. V désledku kolizie urychleného iénu s atémom
v materiali méze dojst’ spatnému rozptylu idbnu s generovanim
pomalého alebo rychleho odrazeného atému. Dalej méze urych-
leny ion iniciovat’ jadrovu reakciu, ktora emituje Castice alebo

y- ziarenie. Okrem toho moéze dojst’ k interakcii ionu s elektronmi

which corresponds to kinetic energies of roughly 10 keV to 100
MeV. Centre of Materials Research - Slovakion will use a wide
pool of ion implanting machines with maximum acceleration

voltages of 6 MV, 500 kV, 40 kV and 20 Kv.

2.1 lon beam surface interaction

lon irradiation of materials results in a number of basic phe-
nomena. When a fast ion hits an atom of the material, it may be
backscattered with a small probably, or generate a fast recoil
atom. Further, the ion may initiate a nuclear reaction which
emits particle or gamma radiation, or, by the interaction with

inner-shell electrons, characteristic X-rays may be emitted.




na vnutornych obalkach elektrénového obalu, v dosledku ¢oho
sa zase emituje charakteristické rontgenové ziarenie.
Detekcia a spektroskopia tychto primarnych alebo sekundarnych
Castic Ci ziareni mbze byt' vyuzitd na analyzu chemického
zlozenia povrchovych vrstiev. Priebehom néslednych interakcif
iénu s atébmami a elektronmi v materidli sa urychleny iéon spo-
mali az sa nakoniec zastavi. Tieto ,zastavené iony* predstavuju
pre material implantat a pri dostato€ne vysokej koncentracii im-
plantovanych Castic vznika moznost’ ovplyvnovat’ chemické
zlozenie daného materialu.

Kolizie urychlenych iénov s atdmami ter¢ika mézu vyprodukovat’
energeticky podmienene kaskadové procesy medzi atdbmami na
povrchu ter€ika. Po termalizacii atbmov zucastnenych sa kaska-
dovych procesoch mézu zostat’ v materidli trvalé zmeny ako su
napr. neusporiadané Struktury v pevnych latkach, porusené
vazby v polyméroch alebo v biologickych bunkéach. Nakoniec
mozu spatne odrazené atémy opustit’ povrch, v dé-sledku ¢oho
je dotknuty povrch kontinualne radiacne poSkodzovany. Povrchy

mozu byt Struktirované prostrednictvom zaostreného lu¢a alebo

The detection and spectroscopy of these primary or secondary
particles or radiation may be utilized for compositional analysis
of the subsurface layer. By successive interaction with the
atoms and the electrons of the material, the ions are slowed
down and finally come to rest. This introduces foreign atoms
and may, at sufficiently high concentration of the implants,
change the chemical composition of the material.

The collisions of the ions with the target atoms may generate
numerous recoil atoms, which in turn act in a way similar to the
ion and excite further generations of recoil atoms. After ther-
malization of these cascades, a structural modification of the
material may remain, as, e.g., crystalline disorder in a solid,
broken bonds in polymers or biological cells. Finally, recoil
atoms may leave the surface (“sputtering”) so that the latter is
eroded under continous irradiation. Thus, by using either a fo-
cused beam or a broad beam with standard lithography tech-
niques, the surface can be structured.

The physics of all these phenomena is wellestablished so that

ion technologies can be applied in a very controlled way.

luca SirsSieho priemeru Standardnymi litografickymi technikami.

Fyzikélna podstata vSetkych javov tykajucich sa iénovych tech-
nolégii je dnes chapana na tak dobrej Urovni, Ze ibnové tech-
noldgie mézu byt’ v praxi aplikované spésobom, ktory je velmi

dobre kontrolovatelny.

2.2 I6nové implantacia

l6énova implantacia je metdda vyuzivajica urychlené iony vhodna
na vnesenie cudzich atbmov (vo forme idnov) do zékladného ma-
teridlu alebo na vytvorenie Strukturnych poruch v zakladnom ma-
teriali. Tymto sposobom mézeme cielene menit’ zakladné viastnosti
materialov. V principe je mozné implantovat’ v8etky chemické
prvky vratane radioaktivnych izotopov. Materidl, do ktorého chce-
me iony implantovat’, tzv. substrat méze byt’ z kovu, zliatiny, polo-
vodica, keramiky &i plastu. Implantacia radioaktivnych izotopov
a nasledna dvojdimenzionalna detekcia kanalovanych a emito-
vanych elektronov umoznuje presné stanovenie umiestnenia

necistot v mriezke monokrystalovych materialoch.

2.2 lon implantation

lon implantation is a method to impact impurity atoms by ac-
celerated ions into a base material or to generate defects in
the material. In this way, the properties of the base material can
be modified. In principle all chemical elements can be im-
planted (radioactive isotopes included). Substrate materials in-
clude metals, alloys, semiconductors, ceramics and polymers.
Implantation of radioactive isotopes and the subsequent 2D-

-detection of the emitted channeled electrons, enables the ac-
curate determination of the lattice location of impurities in single

crystalline materials.



2.3 l6nova implantacia ponorenim do plazmy

Pre praktické ucely je produktivita vysokoenergetickej ibnovej
implantacie ¢asto obmedzena, najma pri pozadovanych vyso-
kych i6bnovych tokoch na vacsie plochy. Okrem toho sa pri troj-
rozmernych suciastkach vyzaduje mechanicka manipulacia.
Tieto problémy mézu byt prekonané priamou implantaciou
iénov ponorenim do plazmy. Na vzorku sa privedie impulzné
predpéatie, ¢im su idny extrahované s velkého objemu nizko-
tlakej plazmy urychlené smerom k povrchu. V porovnani' s vysoko-

-energetickou ibnovou implantaciou ma tato technika nevyhodu

2.3 Plasma immersion ion implantation Plll

For practical purposes, the productivity of beam-line ion im-
plantation is often limited in particular when high ion fluences
on larger areas are required. In addition, the treatment of three-
dimensional items requires mechanical manipulation. These
problems can be overcome by direct plasma-based ion im-
plantation. By applying a pulsed bias voltage to the sample,
ions are extracted from a large volume low-pressure plasma
and accelerated towards the surface. Compared to beam-line
implantation, the technique compromises with respect to beam

contamination, and delivers a broader energy distribution of the ions.

v znecisteni ibnového IU¢a, na druhej strane ju mozno realizo-
vat’ v $irSom spektre energif iénov.

Oblast’ aplikaci:

e |6nova litografia: mikros$trukturovanie fotocitlivych materiélov,
vzorky nanometrickej mierky pre procesnu diagnostiku, proto-
typy a opravy nanostruktur

e Biomaterialy: nanoporézne biomateridly, tribologické ochranné
vrstvy, antibakterialne povrchy, biokompatibilné povrchy, bar-
iérové vrstvy

e Vrstvy z velmi tvrdych materidlov ako je kubicky nitrid boéru

a nitrid titanu

Fields of application:

e lon lithography: Deep micro-structuring of photo-sensitive
Materials, Nanoscale samples for process diagnostics, Proto-
typing and repair of nanostructures

e Biomaterials: Nanoporous biomaterials, Tribological protective
layers, Antibacterial surfaces, Biocompatible surfaces, Barrier
layers

e Super hard material layers - Cubic boron nitride and Titanium
nitride

e Nitration Stainless steel and Aluminium

e Surface protection of titanium and TiAl

e Alloys: High temperature oxidation protection of TiAl, Protec-




e Nitridacia austenitickych oceli a hlinika

e Povrchové ochrana titanu a zliatin na baze TiAl: ochrana voci
oxidacii TiAl zliatin pri vysokych teplotach, ochrana proti skre-
hnutiu Ti, ochranné povlaky pre TiAl zliatiny

¢ Nanostrukturovanie: nanoporézne povrchové Struktiry kovov,

nanopordzny polymérovy membranovy filter

Depozicia za asistencie i6bnového lG&a IBAD
Moderné procesy depozicie tenkych vrstiev pomocou iénového
lG¢a hraju doélezitu ulohu pri vylepSovani a modifikacii viastnosti

tenkych vrstiev ako su prilnavost’, tvrdost’, hustota, morfolégia po-

tion against embrittlement of Ti, Protective coatings for TiAl
e Nanostructuring: Nanoporous surface structures of metals,

Nanoporous polymer membrane filter

lon Beam Assisted Deposition

Modern thin film deposition processes using ion assistance play
an important role in the improvement of film adhesion, film den-
sity, phase formation, low temperature deposition, film stress, tex-
ture, film morphology, hardness and many other film properties.
The basic equipment for plasma and ion beam assisted depo-
sition processes of the Centre of Materials Research - Slovakion
is focused on:

e Reactive and non-reactive lon Beam Assisted Deposition
(IBAD) instrumentation with different possible low energy ion
sources;

e Universal magnetron sputtering application

vrchu, dalej pri vzniku faz, textdr alebo nizkoteplotnych depoziciach.
Zakladné vybavenie pre depozi¢né procesy za asistencie
i6nového luc¢a a plazmy v centre materialového vyskumu -
- Slovakion pozostava zo zariadeni pre:

e reaktivne a nereaktivne nanasanie za asistencie iénového
li¢a (IBAD) s rodznymi nizkoenergetickymi iéGnovymi zdrojmi,

e univerzalneho systémového zariadenia pre aplikacie pro-
cesov magnetronového naprasovania s moznost'ou reaktivneho
duédlneho magnetrénového naprasovania alebo radiofrekvenéného
magnetronového naprasovania a moznost'ou in - situ diagnos-

tiky plazmy a diagnostiky hrubky tenkych vrstiev,

systems with possible reactive pulsed dual magnetron sputter-
ing or biased RF magnetron sputter processes and the possi-
bility of in-situ plasma diagnostics and thin layers diagnostics.
e Combination of plasma immersion ion implantation and dep-
osition processes (Plasma Based lon Implantation and Depo-
sition - PBIl &D) with ion energies up to 40keV.

The main advantage of metal plasma based ion implantation
and deposition (Metal Plasma Based lon Implantation and Depo-
sition MePBIIID) compared to conventional thin film deposition
technologies is the athermal energy deposition by the accelera-
ted ions, causing an atomic mixing of the interface zone. Thus,
excellent adhesion is achieved even at room temperature.
Analogous to ion beam assisted deposition, textured thin films
are obtained for MePIlID. By varying the pulse voltage and the
pulse length different film orientations can be achieved. Despite
a columnar growth mode with column diameters between 50 and

500 nm, compact, dense and pore-free thin films are obtained.



e zariadeni umoznujucich kombinaciu procesov iénovej im-
plantacie ponorenim do plazmy a depozi¢nych procesov s ion-
mi o energiach do 40 kV.

Hlavnou vyhodou kombinovaného procesu iénovej implantacie
ponorenim do kovovej plazmy a depozicie (MePBIID) v porov-
nani s konvenénymi technolégiami depozicie tenkych filmov je
atermalna energeticka depozicia urychlenymi iénmi, ktoréa spo-
sobuje zmieSanie atémov pritomnych v zénovom rozhrani.
Tymto spdsobom sa pripravuju napr. vrstvy vynikajucej pril-
navosti aj pri izbovych teplotach.

Analogicky k depozicii za asistencie ibnového luca je mozné
ziskat’ texturované tenké vrstvy technikou MePBIID. Zmenou
impulzného napétia a impulznej dizky sa mézu dosiahnut’
pozadované prednostné orientacie v danych vrstvach.
Naprasené tenké vrstvy su kompaktné, bez pritomnosti pérov
aj napriek ich kolumnarnemu rastu a priemeru kolumnarneho

zrna v rozmedzi 50 az 500 nm.

2.4. Basic principle of IBA

A high-energy ion beam (typically at energies between 1 MeV
and 100 MeV) is directed to the surface to be analyzed.
Through the interaction with the target atoms, the ions may be
backscattered, generate energetic recoil atoms or characteristic
X-rays, or may also trigger nuclear reactions. Using suitable de-
tectors, the energy spectroscopy of the emitted particles or pho-
tons provides information on the species of the target atom. In
addition, the incident ions as well as emitted particles loose en-

ergy on their passage through the material. Then, again energy

2.4 Zé&kladny princip IBA

Pri analyze tohto typu je na skumany povrch usmerneny
vysokoenergeticky idbnovy IU¢ s energiami typickymi v rozmedzi
1-100 MeV. V dobsledku interakcie idnov s atbmami bombar-
dovaného materialu méze dojst’ bud' k spatnému odrazu iénov,
ku generovaniu odrazenych atémov, k emitacii charakteristické-
ho réntgenového ziarenia alebo interakcia méze vyvolat’ spu-
stenie jadrovej reakcie. Za pomoci vhodnych detektorov energi-
ovej spektroskopie mézeme ziskat’ z emitovanych Castic alebo
foténov informécie o druhu skimanych atémov. Okrem toho,
dopadajuce i6ny ako aj emitujuce Castice stracaju Cast’ ener-
gie pri prechode cez material. Potom je mozné opat’ prostred-
nictvom energiovej spektroskopie stanovit' hibku, v ktore;]
k danej interakcii dolo, &im ziskame hibkové profily s priebe-

hom chemického zlozenia.

spectroscopy may be used to identify the depth at which the

interaction took place, so that depth profiles can be obtained.

Compositional analysis

The elemental composition of thin films and surface-near layers
can be determined quantitatively without the need for standards.
In general, IBA results are free from any maitrix effects. IBA is
non-destructive in the sense that the sample is not eroded - nev-
ertheless, there may be analyzing beam effects which influence

the results in sensitive materials and which can be minimized by




Analyza chemického zloZenia

Chemické zlozenia tenkych vrstiev a vrstiev nachadzajucich sa
v tesnej blizkosti pod povrchom mézu byt’ stanovené kvanti-
tativnou analyzou bez nutnosti pouzitia Standardov. Vo vSeo-
becnosti je zname, ze vysledky IBA nie su ovplyvnené pritom-
nost’ou substratu. IBA je nedestruktivna metdda v tom zmysle,
ze vzorka nie je naruSena, avSak moézu tu byt’ vplyvy analyzu-
juceho lu¢a, ktoré ovplyviuju vysledky vo velmi citlivych ma-
teridloch, ktoré mézu byt’ minimalizované ur€itymi experimen-
talnymi prostriedkami. Typické detekéné limity lezia zhruba
medzi 100 a 10 000 ppm (v zavislosti od danej metddy) a su
dostacujuce pre mnoho aplikacii. Zariadenia so Standardnym
nastavenim umoznuju analyzovat’ plochy s priemerom niekol-
kych milimetrov. Pouzitim mikrolu¢ového médu je mozné zmensit’
analyzovanu plochu z niekolkych mikrometrov az do priemerov
mensich ako 100 nm.

IBA mbze byt’ aplikovana na detekciu najlahsich prvkov, najma

izotopov vodika, hélia a litia. Vysledkom su hibkové profily chemic-

certain experimental means. Typical detection limits between
roughly 100 and 10.000 ppm (depending on the specific method)
are sufficient for many applications. Standard setups employ
beam spots sizes in the mm range. Microbeam devices deliver
beam diameters of a few micrometer (standard) down to well
below 100 nm.

IBA can be applied to the lightest elements, in particular isotopes
of hydrogen, helium, and lithium. IBA delivers quantitative depth
profiles of the elemental composition, without eroding the sample
surface. Correspondingly, any distortion of the depth profiles by
the analyzing procedure is minimized. The depth resolution of
IBA is mostly limited to between several nanometres and about
one micrometer, depending on the specific IBA process. How-
ever, special devices enhance the depth resolution near the sur-
face down to one atomic distance. What IBA cannot deliver any
information on the chemical binding state is generally not pro-
vided. IBA is not generically suited for structural analysis. How-

ever, in connection with the channeling effect, specific structural

kého zlozenia bez erdzie povrchu vzorky, Cize jeho posSkodenia.
Prislusne, mame pri tychto metédach minimalne skreslenie
hibkovych profilov. Vertikélne rozligenie IBA je v zavislosti od kon-
krétnej IBA metddy vacsinou obmedzené medzi niekolkymi mano-
metrami a priblizne jednym mikrometrom. Avsak je tu moznost’
zvysit’ vertikélne rozliSenie v oblastiach blizkych k povrchu prostred-
nictvom Specialneho zariadenia na Uroven jednej atbmovej vzdi-
alenosti.Prostrednictvom tychto technik vSak vacsinou nie je
mozné ziskat’ informécie o stave chemickej vazby. IBA nie je dru-
hovo vhodna ani na $truktirnu analyzu. Avsak v suvislosti s tu-
nelovym efektom je mozné skumat’ Specifické Struktirne zalezitosti,

ako mriezkové poruchy alebo stanovenie poléh cudzich atémov.

Medzi techniky IBA patria:

¢ RBS (Rutherford backscattering spectrometry)

e ERDA (Elastic Recoil Detection Analysis)

¢ NRA (NuclearReaction Analysis)

e PIXE a PIGE (Particle-Induced X-ray Emission) a (Particle-

-Induced y-ray Emission)

issues like lattice damage or lattice positions of foreign atoms

may be investigated.

IBA Methods:

e RBS (Rutherford backscattering spectrometry)

e ERDA (Elastic Recoil Detection Analysis)

e NRA (NuclearReaction Analysis)

e PIXE and PIGE (Particle-Induced X-ray Emission) and

(Particle-Induced y-ray Emission)

Goals:

e Chemical and structural analysis of thin films, layers and sur-
faces

e Non-destructive analysis of the art and cultural

heritage objects

e |n-situ analysis of atomic transport processes

/ in-situ ion beam analysis

e Depth profiling of any element



NajCastejSie aplikacie IBA:

e chemicka a Struktirna analyza tenkych filmov, vrstiev a povrchov,
e nedestruktivna analyza umeleckych diela a objektov kultur-
neho dediCstva,

e in — situ analyza difuznych procesov,

* hibkové rozlozenie akéhokolvek prvku (hibkovy profil).

Vybavenie a technoldgie:
Indukéne viazany radiofrekvencny vyboj vytvara prevazne
plazmu tvorenu iébnmi plynov. Pouzitie vzacnych plynov umozniuje

implantaciu kovovych iénov a / alebo naslednu depoziciu kovovych

Equipment and technology:

Inductively coupled RF discharge produces mainly plasma of
gaseous ions. Use of noble gases allows metal ion implantation
and/or subsequent metal deposition assisted by noble gas ion
implantation. Use of oxygen or nitrogen allows formation of
oxide and nitride films with high adhesion by high energy ion
assistance.

Magnetrons above the PBIl (Plasma Based lon Implantation)

sample holder provide a high deposition rate of metal, oxide

vrstiev za asistencie ibnov vzacnych plynov. Pouzitie iénov kys-
lika a dusika umozniuje tvorbu oxidickych a nitridickych filmov.
Magnetrony umiestnené nad drziakom vzorky pri technike PBII
poskytuju vysoké depozitné rychlosti kovovych, oxidickych
alebo nitridickych vrstiev. Na zacCiatku depozicie by mali
magnetrény pracovat’ v rezime HPIMS, ked' sa vytvara husta
plazma potrebna k tvorbe vrstvy zo zmieSanym rozhranim na
dosiahnutie dobrej prilnavosti za asistencie PBII. Potom by mali
prejst’ do bezného modu s vysokou rychlost’ou naprasovania.

Zdroj: Science-Research-Innovation: University Scientific Park
Cambo. ©vlado001/123RF Stock Photo Peter Joehnk. 2013

or nitride films. At the start of deposition magnetrons should
work in HPIMSM (High Power Impuls Magnetron Sputtering)
mode generating a dense plasma needed for the creation of
an mixed interface layer by PBIl ion assistance for good film
adhesion. After that the magnetrons should work in normal

mean-power high duty cycle mode with high deposition rate.

Reference. Science-Research-Innovation: University Scientific
Park Cambo. ©vlado001/123RF Stock Photo Peter Joehnk.
2013
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Vedecké pracovisko Automatizacie
a informatizacie vyrobnych procesov
a systémov

Vybudovanie vedeckého pracoviska Automatizacie a Informa-
tizécie Vyrobnych Procesov a Systémov (AIVPS) ako flexibil-
ného systému automatizovaného riadenia technologickych
a vyrobnych systémov, ktory umozni optimalizaciu existujucich
a vyvoj novych algoritmov riadenia procesov, optimalizaciu roz-
hrani Clovek - stroj, ako aj optimalizaciu samotnych technolo-
gickych a vyrobnych procesov v zavislosti na reédlnych potre-

bach podnikatelskej praxe.

Laboratéria centra:

LABORATORIUM RIADIACICH SYSTEMOV

gickych procesov. Zahffia zber a spracovanie informacif z te-

chnologického procesu, ako aj algoritmy riadenia prostred-

Research Centre of Automation
and Implementation of Production
Process and Systems

The scientific workplace of Automation and ICT Implementation
of Production Processes and Systems (AIVPS), as a flexible
system of automated technological control and production sys-
tems will enable the optimisation of the technological and pro-
duction processes depending on the real needs of the

entrepreneurial practice.

Laboratories of the Centre:

LABORATORY OF CONTROL SYSTEMS

The laboratory of control systems represents the lowest manage-
ment level of production and technological processes. It includes
the collection and processing of technological process information,
as well as the control of algorithms through programmable logic con-

trollers and industrial controllers which are able to communicate with



nictvom programovatelnych logickych automatov alebo prie-
myselnych regulatorov schopnych komunikovat’ s nadradenym
systémom vy&3Sej Urovne. Laboratérium bude obsahovat’ Casti
zdielané medzi jednotlivymi pracoviskami (vnatorné rozvody
elektrickej energie vratane istenia, eternetové rozvody vratane
prislusnych aktivnych a pasivnych prvkov, rozvody datovych
zbernic, pripravené signélové rozvody a pripojenie externych

zdrojov signalu) a pracovné stanice. Pracoviska laboratéria:

A. Vyskumné pracoviska komplexnych procesov (CCP)
Pracovisko bude obsahovat’ nizsie opisané modely a komponenty:
e Hybridny vyrobny systém

Fyzicky model hybridného vyrobného systému spajajuci prvky

the master system at a higher level. Departments of the laboratory:

A. Research workplace of complex processes

The workplace will comprise the following models and compo-
nents:

e Hybrid production system

The physical model of a hybrid production system will combine
the elements of process and factory automation, allowing the

simulation of complex operations and processes.

procesnej a factory automatizacie, ktory umozni simulaciu kom-
plexnych operéacii a procesov, aké sa vyskytuju v podnikoch
potravinarskeho, chemického a farmaceutického priemyslu.

e Model spojenych nadob

Vybava bude pozostavat’ z piatich identickych laboratérnych
modelov, ktoré budu sluzit’ na simuléciu technologickych pro-
cesov z oblasti procesnej automatizacie a vykonavanie suvi-
siacich experimentov.

e Podporné vybava laboratéria LRS

Vybava bude pozostavat' z piatich identickych laboratérnych
stendov, ktoré budu sluzit’ na pripravu experimentov, programova
nie riadiacich systémov, vyhodnocovanie vysledkov experimen

tov a d'alSie podruzné Cinnosti spojené s prevadzkou laboratéria.

e Model of communicating vessels

The equipment will consist of five identical laboratory models
that will be used for simulation of technological processes in
the field of process automation implementation and related ex-
periments.

e Supportive laboratory equipment LCS

The equipment will consist of five identical laboratory stands
which will be used for preparing the experiments, programming

control systems and evaluating the results of experiments.




B. Vyskumné pracoviské vyvoja a projektovania riadiacich sys-
témov (PRS)

Systém obsahujuci softvérové prostriedky pre pocitacom pod-
porovany navrh a tvorbu dokumentacie automatizovanych ria-
diacich systémov. Sucast’ou budu hardvérové komponenty
a pracovné panely pre simulaciu a testovanie navrhnutych a
projektovanych riesSeni, ako aj server so vstupno-vystupnymi
kartami, ktory bude pomocou softvérového vybavenia umoz-
novat’ simuléaciu réznych technologickych procesov. Reélne
signaly zo simulovanych procesov budu prostrednictvom pre-
pojovacieho rozvadzaca privedené na vstupy a vystupy real-
nych riadiacich prostriedkov. Dal$ia &ast' pracoviska bude
predstavovat’ decentralizovany systém riadenia (DCS), zlozeny
z priemyselnych riadiacich systémov, inzinierskych, operator-

skych, udrziavacich systémov a d'alSich subsystémov a modulov.

C. Vyskumné pracovisko pre simulaciu technologickych pro-

cesov (STP)

B. Research workplace of development and design of control

systems

The system will contain software tools for computer-aided de-
sign and production documentation of automated control sys-
tems. Another part of the workplace will serve as a decentralised

control system.

C. Research workplace of simulation of technological processes
The workplace will comprise the software and models for:

e Multidomain simulation and model-oriented design for dyna-
mic and embedded systems based on the interactive environ-
ment in collaboration with libraries and a customisable set of
basic building blocks.

e Utilisation of commonly used algorithms in solving standard
and large optimisation tasks based on the use of linear pro-
gramming functions, quadratic programming, binary integer
programming, nonlinear optimisation, nonlinear least squares,

non-linear system of equations and multi-objective optimisation.

Pracovisko obsahuje softvérové vybavenie a modely, sliziace na:
e Multidoménovu simulaciu a modelovo-orientovany navrh
v oblasti dynamickych a embedded systémov na zéklade inte-
raktivneho prostredia v spolupraci s prispdsobitelnou mnozi-
nou kniznic zékladnych blokov.

e Vyuzitie bezne pozivanych algoritmov pri rieSeni Standard-
nych ako aj rozsiahlych optimalizagnych uloh na zaklade vy-
uzitia funkcii linearneho programovania, kvadratického progra-
movania, binarneho celociselného programovania, nelinearnej
optimalizacie, nelinearnych najmensich Stvorcov, systému ne-
linearnych rovnic ¢i multikriterialnej optimalizacie.

¢ Vyhladavanie globélnych rieSeni pri problémoch obsahuju-
cich viacnasobné extrémy.

e Navrh, implementéaciu, vizualizaciu a simulaciu neurénovych
sietl tam, kde by bolo pouzitie formalnej analyzy zlozité, alebo
nemozné, napriklad pri rozpoznavani vzorov, alebo identifikacii
a riadeni nelinearnych systémov.

¢ RieSenie a manipuléciu so symbolickymi matematickymi vyrazmi

a vykonavanie vypoctov variabilnej presnosti. V suvislosti s prepo-

e Improved search for global solutions for problems containing
multiple extremes.

e Design, implementation, visualisation and simulation of neu-
ral networks, where the use of a formal analysis would be diffi-
cult or impossible, such as pattern recognition or identification
and control of nonlinear systems.

° Addressing and manipulating symbolic math expressions
and performing calculations of variable accuracy. Together
with module 1, it will allow tasks to be solved involving differen-
tiation, integration, simplification, transformation and equations.
e Modelling and simulating of physical systems including me-
chanical, electrical, hydraulic and other physical domains.

e Simulation of three-dimensional mechanical systems such as
robots, suspension vehicles, construction equipment and air-

craft chassis.



jenim na modul €. 1 umozniuje riesit’ Ulohy zahffiajuce diferencia-
Ciu, integraciu, zjednodusSovanie, transformaciu a rieSenie rovnic.
* Modelovanie a simulaciu fyzikalnych systémov zahffiajucich
mechanické, elektrické, hydraulické a dalsie fyzikalne domény.
e Simul&ciu trojdimenzionalnych mechanickych systémov ako
su roboty, zavesenie napravy vozidiel, stavebné zariadenia,

podvozky lietadiel.

LABORATORIUM iCIM

Vybudované Specializované laboratérium bude pokryvat’ tech-
nologicku a vizualiza¢nu Uroven riadenia podniku. Laboraté-
rium a jeho pracoviska budu prepojené nielen navzajom, ale
aj s nadradenym systémom a urovnou riadenia podniku. Takto
vytvorené laboratérium bude vytvarat’ priestor pre vyskum a vy-
voj v Sirokej oblasti hardvérovych, komunikacnych a softvéro-
vych prostriedkov automatizovaného riadenia, znalostnych sys-
témov, archivacie a distriblcie poznatkov na nadradené

systémy.

LABORATORY OF iCIM

The specialised laboratory will cover technology and the visua-
lisation level of corporate governance. The laboratory and its
offices will be connected not only with each other but also with
the master system and the level of corporate governance. The
laboratory designed in this way will provide space for research
and development in a wide range of hardware, communication
and management of automated software tools, knowledge-
based systems, archiving and distribution of knowledge to hig-

her-level systems.

Sucast’ou laboratéria budu nasledovné vyskumné pracoviska:

A. Vyskumné pracoviska distribuovanych systémov riadenia
vyrobnych a technologickych procesov (DSC)

Pracovisko bude obsahovat’ nizsie opisané modely a komponenty.
* Modulérny vyrobny systém

Fyzicky model modularneho vyrobného systému, ktory umozni
simulaciu komplexnych operacii a procesov, aké sa vyskytuju
v podnikoch automobilového, strojarskeho a elektrotechnic-
kého priemyslu. Ciastkové technolégie obsiahnuté v ramci mo-
delu su sucast’ou v8etkych priemyselnych odvetvi a preto vy-
uzitie tohto zariadenia sa neobmedzi len na konkrétny priemysel,
ale umozni riesit’ akékolvek Ulohy spojené s factory automatiza-

ciou, ako aj s nimi suvisiacimi informacnymi technoldgiami.

The laboratory will comprise of the following research workplaces:

A. Research workplace of distributed control systems of pro-
duction and technological processes

The workplace will contain the following models and components:
e Modular production system

The physical model of a modular production system will allow
the simulation of complex operations and processes, which
occur in the enterprises of automotive, engineering and elec-
trical industries and will solve any tasks related to factory auto-

mation, as well as the related information technology.




e CNC vyrobny systém

Fyzicky model CNC vyrobného systému spajajuci CNC sustruh
a CNC frézku, ktoré budu obsluhované priemyselnymi robotmi
so Siestimi stupfiami volnosti. Model musi umoznovat’ pripoje-
nie na dalSie modely pracoviska, aby bolo mozné zostavit’
komplexné pracovisko predstavujuce kompletnd vyrobu.
V réamci predmetného modelu bude mozné simulovat’, vyvijat’
a skumat’ plne automatizované vyrobné procesy z oblasti stro-
jarskeho priemyslu a s nimi suvisiace informacné a komuni-

kacné technoldgie.

¢ Podporné vybava laboratéria LiCIM

Vybava bude pozostavat’ zo Siestich identickych laboratérnych
stendov, ktoré budu sluzit’ na pripravu experimentov, progra-
movanie riadiacich systémov, vyhodnocovanie vysledkov ex-
perimentov a dalSie podruzné Cinnosti spojené s prevadzkou

laboratdria.

e CNC production system

The physical model of CNC production system combining CNC
lathe and CNC milling machine will be operated by industrial
robots. The model will simulate, develop and explore fully au-
tomated production processes in the engineering industry and
related information and communication technologies.

e Supportive equipment of laboratory

The equipment will consist of six identical laboratory stands
used for the preparation of experiments, programming of the
control systems, evaluation of the experiments’ results and
other associated activities relating to the laboratory perfor-

mance.

B. Research workplace of logic and sequence control

The workplace will comprise the following models and components:
e System for logic and sequence control,

e System of frequency converters and induction motors,

e Optical system for optical detection and control of dimensio-

nal and shape accuracy,

B. Vyskumné pracovisko logického a sekvenéného riadenia
(LOGIC)

Pracovisko bude obsahovat’ nizSie opisané modely a komponenty.
e systém pre logické a sekvencéné riadenie,

e systém menicov frekvencie a asynchrénnych motorov,

e systém pre optické rozpoznavanie a opticku kontrolu rozme-
rovej a tvarovej presnosti,

e systém pre pohyb autonémneho vozika v priestore,

e systém riadenia robotov.

LABORATORIUM INTEGRACIE INFORMACNYCH A RIADIA-
CICH SYSTEMOV

Laboratérium bude tvorit’ integrovany informacny systém pod-
nikovej Urovne riadenia, vratane potrebného hardvérovéeho vy-
bavenia (server, operacny systém, zalozny diskovy systém
a klientské PC ). Jeho jadro budu tvorit’ nasledujuce systémy:
e Systém pre planovanie a riadenie vyroby (ERP)

e Systém pre spravu dokumentov (ECM)

e Nastroj pre Business Intelligence (Bl)

e System for the autonomous carriage movement in space,

e system of robot control.

LABORATORY OF THE INFORMATION AND CONTROL
SYSTEMS INTEGRATION

The laboratory will serve as an integrated information system
at the enterprise management level. Its core will comprise the
following systems:

e System for production planning and control (ERP)

e System documents administration (ECM)

Tool for business intelligence (Bl)

Tool for knowledge discovery (KDD)

Tool for process mining (PM)

e Simulator of production processes and logistic systems with
the optimisation option
e System of database management/control

e [aboratory equipment



e Nastroj na ziskavanie znalosti (KDD)

e Nastroj pre proces mining (PM)

e Simulator vyrobnych a obsluznych procesov a logistickych
systémov s moznost’'ou ich optimalizacie (SIMUL_VOP)

e Systém riadenia bazy dat (SRBD)

e Podporna vybava laboratéria

Nedelitelnou sucast’ou bude aj implementéacia, ktorej cielom
bude zabezpecit’ vzajomnu spolupracu a prepojenie jednotli-
vych modulov laboratéria. Musi zabezpecit’ integraciu medzi
ERP a ECM systémom. Nad ERP musi byt’ nasadené BI, ktoré

bude monitorovat’ zékladné podnikové KPI.

A project component is the implementation providing mutual
collaboration and inter-connection of individual laboratory mo-

dules and integration between the ERP and ECM systems.
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Centrum excelentnosti
pre 5-osové obrabanie

Vytvorenie centra a zabezpecenie jeho dlhodobej udrzatelnosti
sleduje vybudovanie nového Centra excelentnosti podporuju-
ceho rozhodujuce technoldgie 5-osového obréabania, ktoré
bude zamerané na vyskum spésobov a stratégii 5-osového
obrabania, HSC CNC frézovania a sustruzenia komplexnych
tvarovych pléch, CNC ultrazvukového a laserového obréabania
tzv. taZzkoobrobitelnych materidlov, vyuZivanie CA technologit
v retazci CAD/CAM/CNC/CAQ.

Rozsirenie strojovej zakladne ,Centra excelentnosti 5-osového
obrabania“ o obrabacie stroje a roboty pre obrabanie na Pra-
covisku CNC HSC HIGH-Technolégii obrébania a vybudovanie
pristrojovej zakladne - Pracoviska MERANIA A KONTROLY

,Centra excelentnosti 5-osového obrébania“ pre podporu Pra-
Centrum

excelentnosti

pre 5-osové
obrébanie obrabania na dvoch réznych konstrukciach 5-osovych obraba-

coviska CNC HSC HIGH-Technoldgii obrabania umozriuje rea-

lizovat’ vyskum v oblastiach: spdsoby a stratégie 5-osového

Excellence

Centre
of 5-axis Excellence Centre of 5-axis machining

machining

The establishment of the new Excellence Centre and its sus-
tainability will support the advanced technologies of 5-axis ma-
chining, their research, HSC CNC milling and turning of free-form
surfaces, CNC ultrasonic and laser machining of so-called
hard-to-machine materials, and utilising CA technologies within
CAD/CAM/CNC/CAQ. The project aim is to enhance the ma-
chinery pool of the Excellence Centre of 5-axis machining,

through the addition of machine tools and robots in the work-

place of CNC HSC HIGH- -Technologies of machining.

Another goal is to build a basic device pool in the workplace for
measurement and control within the Excellence Centre of 5-axis
machining, in order to support and implement the common re-
search with CNC HSC HIGH-Technologies of Machining in the
following fields: methods and strategies of 5-axis machining on
5-axis machine tools of two different constructions, CNC laser
machining, CNC grinding of free-form tools, 3D scanning of free-

form parts, 3D control of forms and shapes of free-form tools,




cich strojov (STOL a KOLISKA), CNC obrabanie pomocou
LASERA, CNC brusenie reznych nastrojov zlozitych tvarov, 3D
skenovanie zlozitych tvarov suciastok, 3D kontrola tvarov a roz-
merov zlozitych reznych nastrojov, exakiné merania kvality rez-
nych kvapalin - meranie anorganického a organického uhlika,
meranie reznych sil pri frézovani i sustruzeni (¢i uz na strane
obrobku alebo nastroja), likvidacia baktérii ozonizatorom,

vyvazovanie reznych nastrojov.

Pracoviskd Centra excelentnosti pre 5-osové obrabanie:
PRACOVISKO CNC HSC HIGH-TECHNOLOGI| PRE 5-OSOVE
OBRABANIE

Stroje Centra excelentnosti pre 5-osové obrabanie:

exact measurements of the cutting fluids’ quality, measuring the
inorganic and organic carbon, measuring the cutting forces in
milling and turning (both in workpiece and tool), liquidating the

bacteria by Ozoniser, and finally balancing the cutting tools.

Excellence Centre of 5-axis machining workplaces:
WORKPLACE OF CNC HSC HIGH-TECHNOLOGIES FOR
5-AXIS MACHINING:

Machines of the Excellence Centre of 5-axis machining:

e DMG HSC 105 Linear

* DMG Ultrasonic20

* DMG CTX ALPHA 500

e CNC HSC 5-osova frézovacka s prislusenstvom, konstrukcia
koliska (DMU 85 mono BLOCK)

e CNC 5-osovy HSC laserovy obrabaci stroj s prislusenstvom
(LASERTEC 80 SHAPE)

e CNC multi-osova nastrojarska bruska s prislusenstvom
(REINECKER WZS 60)

e CNC multi-osovy robot pre obrabanie laserom s prislusenstvom

e CNC multi-osovy robot pre obrabanie frézovanim s prislusenstvom

e CNC multi-osovy robot pre obrabanie a manipulaciu s obrob-

kom s prislu§enstvom

e DMG HSC 105 Linear

e DMG Ultrasonic20

e DMG CTX ALPHA 500

e CNC HSC 5-axis milling machine, cradle construction
(DMU 85 mono BLOCK)

e CNC 5-axis HSC laser machine tool with accessories
(LASERTEC 80 SHAPE)

e CNC multi-axis tool grinder with accessories (REINECKER WZS 60)

e CNC multi- axis robot for laser machining with accessories

e CNC multi-axis robot for milling with accessories

e CNC multi- axis robot for machining and handling the work-

place with accessories




Pristroje a zariadenia Centra excelentnosti pre 5-osové obrabanie:
* Meraci pristroj ZOLLER GENIUS 3

e 3D scaner ATOS SO 4M

e Vyvazovaci pristroj HAIMER Tool Dynamic

e Rotac¢ny dynamometer KISTLER

e Stacionarny dynamometer KISTLER

e TOC Analyzator

e Ozonizéator

Equipment and devices of the Excellence Centre of 5-axis
machining:

o ZOLLER GENIUS 3 measuring instrument

ATOS SO 4M3D scanner

HAIMER Tool Dynamic balancing instrument

KISTLER rotational dynamometer

KISTLER stationary dynamometer
e TOC Analyser

e Ozoniser

PRACOVISKO CAD/CAM HIGH-TECHNOLOGI! PRE 5-OSOVE
OBRABANIE

Softvéry pracoviska:

e CAD softvér PowerSHAPE

e CAM softvér PowerMILL

* CAD/CAM softvér ArtCAM

e CAD/CAQ softvér CopyCAD

Moznosti vyuZzitia Centra excelentnosti 5-osového obréabania

pre podnikatel'sku prax:

V oblasti vyskumu:

e Vyskum vSetkych spdsobov stratégii 5-osového obrabania
nastavovanim prerusovaného a kontinualneho CNC frézova-
nia tvarovych pléch

e Vyskum HSC CNC frézovania a sustruzenia

e Vyskum CNC ultrazvukového a 5-osového obrébania

e Vyskum obrébania tzv. t'azkoobrobitelnych materialov

e Vyskum CNC laserového obrabania

¢ Vyskum vyuzivania CA technoldgii v retazci CAD/CAM/CNC/CAQ

CAD/CAM HIGH-TECHNOLOGY WORKPLACE FOR 5-AXIS
MACHINING

Software of the workplace:

e PowerSHAPE CAD software

e PowerMILL CAM software

* ArtCAM CAD/CAM software

e CopyCAD CAD/CAQ software

Utilisation of the Excellence Centre of 5-axis machining for

entrepreneurial practice:

In the field of research:

e Research into all strategies of 5-axis machining by setting up
discontinuous and continuous CNC milling of shape surfaces

e Research into HSC CNC milling and turning

e Research into CNC ultrasonic and 5-axis machining

e Research into machining of hard-to-machine materials

e Research into CNC laser machining

e Research into utilisation of CA technologies in CAD/CAM/CNC/CAQ

e Research into tool wear in machining



e \Vyskum opotrebovania nastrojov pri obrabani

e Vyskum parametrov procesu rezania

e Vyskum parametrov a vlastnosti reznych kvapalin
e Vyskum v oblasti reznych kvapalin, tzv. MQL, DRY machining
V oblasti vzdelavania:

e Vzdelavanie v oblasti NC programovania

e Vzdelavanie v oblasti CAD/CAM systémov

e Vzdelavanie v oblasti reverse engineering

¢ Organizovanie workshopov, konferencii a seminarov

V oblasti poradenstva:

e Poradenstvo v oblasti CAD/CAM systémov

e Poradenstvo v oblasti ekologického pristupu v obrabani
¢ Poradenstvo v oblasti procesnych médii

e Poradenstvo v oblasti optimalizacie vyrobného procesu
V oblasti vyroby:

e \lyroba nultej série

e \yroba prototypov, foriem, umeleckych predmetov

* Meranie a vyhodnocovanie

Kontrola rozmerov a tvaru optickou metdédou

e Research into parameters of cutting process

e Research into parameters and properties of cutting fluids

e Research in the field of cutting fluids, so called MQL, DRY machining

In the field of education:

e Education in the field of NC programming

e Education in the field of CAD/CAM systems

e Education in the field of reverse engineering

e Organising workshops, conferences and seminars

In the field of consultancy:

e Consultancy in the field of CAD/CAM systems

e Consultancy in the field of developing an environmental-
-friendly approach to machining

e Consultancy in the field of process media

e Consultancy in the field of the production process optimisation

In the field of production:

e Production of zero series

e Production of prototypes, forms, artistic objects

e Measuring and evaluation

e Inspection of parameters and shape by using optical methods

e Generovanie, testovanie a Uprava NC drah

¢ Reverse engineering - 3D skenovanie

e Navrh, vyroba a optimalizacia 3D modelov.

V oblasti sluzieb:

e Kontrola Uplnosti a kvality prevedenia 3D modelu suciastky
v CAD PowerSHAPE

e Generovanie NC programov z 3D modelov pre riadiace systémy
Heidenhain iTNC 530, Heidenhain TURNPLU, Siemens 840D

e Kontrola a simulacia dodanych NC programov

e Kontrola a tvorba 3D pléch z naskenovanych dat

e Generating, testing and adjusting the NC trajectories

* Reverse engineering — 3D scanning

e Design, manufacturing and optimisation of 3D models.

In the field of services:

e Inspection of complexity and quality of 3D model part in CAD
PowerSHAPE

e Generating NC programs from 3D models for control systems
of Heidenhain iTNC 530, Heidenhain TURNPLU, Siemens 840D

e Inspection and simulation of the delivered NC programs

e Inspection and formation of 3D surfaces from the scanned data



Vyskumnéd spolupréaca centra excelentnosti s vyznamnymi part-

nermi vyskumu a vyvoja:

Delcam PLC — U.K. Small Heath Business Park, Birmingham
Hlavnym cielom projektu je vyskum CAM-CNC post-procesorov
a ich experimentélne overenie na CNC HSC strojoch v Centre

excelentnosti pat'osového obrébania na STU.

Technical University of Cluj -0 Napoca, Romania, Faculty of
Machine Building

Hlavnym cielom vyskumného projektu je vyvinut’ teoretické kon-
cepty CAD-CAM-CNC pre vyrobu $pecialnych globoidnych va-
Ciek a experimentalne overit’ tieto koncepty v Centre Excelentnosti.
Vedecke ciele:

a) Vyskum vplyvu pat’-osovych CAM stratégii na dosiahnutie
rozmerovej presnosti a drsnosti na CNC obrabanych po-
vrchoch - globoidné vacky.

b) Transfer tychto vysledkov vyskumu do rozvoja Studijnych

programov na oboch univerzitach.

Research co-operation of the Excellence Centre with important

partners in the field of research and development:

Delcam PLC — U.K. Small Heath Business Park, Birmingham
The main purpose of the project is the research of CAM-CNC
post-processors and their experimental verification on CNC HSC

machines in Excellence Centre of five-axis machining at STU.

Technical University of Cluj— Napoca, Romania, Faculty of Ma-
chine Building

The main purpose of the research project is to develop theoretical
concepts of CAD-CAM-CNC for special globoid cams manufacture,
and to experimentally verify these concepts in the Excellence Centre.
Scientific goals:

a) Research into the impact of Five-Axis CAM strategies on ac-
hieving dimensional accuracy and roughness of CNC machi-
ned surfaces — the globoid cams.

b) The transfer of the research results into the design of study

programmes at both universities.

Kecskemét College, Hungaria, Faculty of Mechanical Enginee-
ring and Automation

Hlavnym cielom vyskumného projektu je vyvinut’ teoretické
koncepty monitorovania 5-osového HSM obrabania a experi-
mentélne overit’ tieto koncepty v Centre Excelentnosti.
Podrobné ciele:

a) Vyskum stratégii vysokorychlostného monitorovania pri
5-osovom vysokorychlostnom obrabani.

b) Transfer tychto vysledkov vyskumu do rozvoja Studijnych

programov na oboch univerzitach.

Kecskemét College, Hungary, Faculty of Mechanical Enginee-
ring and Automation

The main purpose of the research project is to develop theore-
tical concepts of monitoring the HSM of 5-axis machining and
to experimentally verify these concepts in the Excellence Centre.
Partial goals of the project:

a) Research into the strategies of high speed monitoring of high
speed machining in 5-axis machining.

b) Transfer of the achieved research results into the design of

study programmes at both universities.
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Centrum excelentnosti pre vyvoj

a aplik&ciu progresivnych diagnostickych
metédd v procesoch spracovania
kovovych a nekovovych materialov

Hlavné zameranie projektu je vybudovanie centra excelentnosti
S0 zameranim na vyvoj a aplikaciu progresivnych diagnostick-
ych metdd v procesoch spracovania kovovych a nekovovych
materialov v ramci opatrenia 2.1 operacného programu vyskum
a vyvoj ,ZvySovanie kvality vyskumnych pracovisk a podpora
excelentného vyskumu s dérazom na oblasti so strategickym
vyznamom pre d'al§i rozvoj hospodarstva a spolocnosti*.

V tomto vyzname je hlavny zamer ziskaného projektu vybu-
dovat’ vyskumnu infrastruktiru v sulade s Inovaénou politikou
druhej generéacie t.j. na regionalnej drovni a v sulade s prioritou
¢. 1 Inovacnej stratégie SR: ,Vysoko kvalitna infrastruktira
a efektivny systém pre rozvoj inovéacii“. Takto navrhované cen-
trum excelentnosti podpori naplfanie cielov Stratégie kon-

kurencieschopnosti Slovenska do roku 2010, ¢o je nevyhnutny

Excellence centre for the development
and application of progressive diagnos-
tic methods in the processes of metal
and non-metal material distribution

The main focus of the project is the establishment of a centre of
excellence with emphasis on the development and application
of progressive diagnostic methods in the processes of metal and
non-metal material distribution within the framework of measu-
rement number 2.1 of the operation program for research and
development entitled “Increasing the quality of the workplace
and support of excellent research, with a focus on the strategic
areas important for next developments of economy and society”.
Therefore the main aim of the project, which has been approved,
is to build a research infrastructure in accordance with the Inno-
vation policy of the second generation, meaning at the regional
level and in accordance with priority No1 of Innovation strategy
of the Slovak Republic: , Infrastructure with a high quality and an

effective system for innovation development”. In this way the pro-



prechod na inovacnu politiku tretej generacie, ktorej tlohou je,

aby sa inovacie stali integralnou suc¢ast’ou vSetkych politik.

Ide hlavne o vybudovania moderného dynamického centra ex-
celentnych analytickych metdd vyuzivajucich suc¢asné najmo-
dernejSie poznatky z interakcie elektronového a laserového
zvazku s hmotou a $pickovych detekénych systémov s vyso-
kou citlivost’ou, modernych mechanickych postupov a sledo-
vania elektrickych a neelektrickych veli¢in zameranych na ho-
dnotenie $pecifickych vlastnosti hlavne progresivnych kovo-
vych a nekovovych materidlov pripravenych najmodernejSimi
technologickymi postupmi. O¢akavame, Ze projekt prispeje
k skvalitneniu vyskumnej infradtruktary v trnavskom regione
s priamou vazbou na Slovensko (MTF kooperuje s desiatkami
vyrobnych spolo¢nosti po celom Slovensku a s viacerymi
vzdelavacimi a vyskumnymi instittciami) aj eurépsky a azijsky
vyskumny priestor (spolupraca s POSTECH - Pohang Univer-
sity of Science and Technology - Juzna Kérea, IFW a FZD

v Dréazd'anoch SRN, Bekaert v Zwevegeme - Belgicko), ako aj

posed centre of excellence will support realization of the strategy
of competitiveness in the Slovak Republic into 2010, which is an
important transfer into innovation policy of the third generation,
with the task of integrating innovations into all policies.

We plan to create a modern dynamic centre of excellence. The
centre will focus on analytical methods for applying the most
contemporary knowledge on the interaction of electronic and
laser fusing with masses of various types. It will also focus on
advanced detection systems with high sensitivity, modern me-
chanical processes, and observation of electrical and non-elec-
trical variables oriented to the evaluation of specific properties,
especially progressive metal and non-metal materials prepared
by the most modern technological processes. We expect that

the project will help to improve the research infrastructure in the

Trnava region, and provide a direct connection to the rest of Slo-
vakia (the Faculty of Materials Science and Technology coope-
rates with dozens of production companies throughout all of
Slovakia and with other education and research institutes). The

project will also connect the Faculty to European and Asian



k skvalitneniu vzdelavacieho procesu a popularizacii vedy

a techniky medzi laickou verejnost’ou.

Obsahovo je projekt zacieleny na podporu koncentracie na-
jlep8ich (excelentnych) pracovnikov fakulty do monotematick-
ého centra zalozenom na aplikacii najmodernejSich experi-
mentalnych postupov charakterizujucich Specifické vlastnosti
materialov s prihliadnutim na $tudijny program Materialy
a vedny odbor Fyzikalna metalurgia. Aktivity st zamerané aj na
pritiahnutie stredoskolskej mladeze k $tudiu technickych ma-
teridlovo orientovanych odborov (uz v sucasnosti existuje
regionalny projekt garantovany MTF a financovany mestom
Trnava na podporu tychto aktivit), spristupfiovanie moderne;j
pristrojovej techniky vytvoreného centra vSetkym zaujemcom
z radov odbornej verejnosti, organizovaniu seminarov a letnych
8kél a propagacii materialového vyskumu a jeho Uspesnych

predstavitelov v medialnom prostredi.

re-research arenas (we cooperate with POSTECH - Pohang Uni-
versity of Science and Technology, South Korea, IFW and FZD
in Dresden, Germany, Bekaert in Zwevegem, Belgium). Finally the
project will improve the quality by education and popularise
science and technology among unspecialized people.

The content of the project has the aim of supporting a concent-
ration of the best faculty employees in a monothematic centre
based on the application of the most modern experimental pro-
cesses associated with specific material properties, consistent
with the objectives of the Materials study program and the study
field of Physical Metallurgy. The activities are focused on the at-
traction of secondary school students who will potentially study
the fields of technical materials. There is already in existence a
regional project to support these activities based on a grant to
MTF donated by the town Trnava. The project will also provide
access for all interested specialists to modern technical equip-
ment in the created centre, as well as the organisation of semi-
nars and summer schools and expansion of materials research

and its successful representation in the media.

Centrum je vybavené touto modernou pristrojovou technikou:

Riadkovaci vysokorozliSovaci mikroskop s terméalnou FEG
katédou doplneny o subor kooperujucich detekénych systé-
mov EDS, WDS a EBSD s prislu§nymi zariadeniami na pripravu
vzoriek pomocou ibnového mietia.

Laserovy konfokalny mikroskop s dvomi nezavislymi lasero-
vymi zvazkami pre vinové dizky 400 a 600 nm.

Univerzalny skusobny stroj pre hodnotenie mechanickych
vlastnosti kovovych a nekovovych materialov

Testovacie zariadenie na sledovanie dynamiky procesov
porusovania

Aparatlra pre merania striedavej konduktivity nekovovych
materialov pri zvySenych teplotach

Spektralny analyzator umoznujuci meranie impedacnych
a modularnych spektier nekovovych materialov a kompozitov

Rotacny viskozimeter

Vulkanograf

Zdroj: www.mtf.stuba.sk/sk/rozvoji-a-strukturalnych-fondoch-
eu/centra-excelentnosti-1.html?page_id=9737

The centre is equipped with the following modern lfechnical
equipment:

A High Resolution Scanning Microscope with thermal FEG
cathode supported by the compatible detection systems EDS,
WDS and EBSD along with particular equipment for preparation
of samples by ion milling.

Laser Confocal Microscope with two independent beams for
the wavelengths 400 and 600 nm.

Universal Testing Machine for evaluation of mechanical pro-
perties of metal and non-metal materials

Testing equipment for observation of the dynamic of infrin-
gement processes

Equipment for measurement of alternating conductivity of
non-metal materials by increasing temperatures

Spectral Analysis Equipment which allows measurement of impe-
dance and modular spectra by non-metal materials and composites

Rotation Viscometer

Vulcanization Measurement Equipment

Reference: www.mitf.stuba.sk/sk/rozvoji-a-strukturalnych-fon-
doch-eu/centra-excelentnosti-1.html?page_id=9737
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Centrum pre vyvoj a aplikaciu progre-
sivnych diagnostickych metéd v proce-
soch spracovania kovovych

a nekovovych materialov

ITMS projektu 26220120014
Doba rie$enia 05/2009 - 04/2011
Pracovisko rieSenia Ustav materiélov
Operac¢ny program OPVaV - 2008/2.1/01-SORO
Anotécia

Projekt je zamerany na vybudovanie moderného dynamického
centra excelentnych analytickych metdd, ktoré vyuzivaju su-
¢asné najmodernejsie poznatky interakcie elektrénového a la-
serového zvazku s hmotou, $pickové detekéné systémy s vyso-
kou citlivost'ou, moderné mechanické postupy a sledovania
elektrickych a neelektrickych veli¢in. Zameriava sa na hodno-
tenie Specifickych vlastnosti progresivnych kovovych a neko-
vovych materidlov, ktoré sa pripravuju najjnodernejsimi techno-

logickymi postupmi. Ciele projektu sleduju vybudovanie mo-

Projekty EU

EU Projects

Centre of development and application
of progressive diagnostic methods

for processing metal and non-metallic

materials

ITMS of project 26220120014
Duration of project 05/2009 - 04/2011
Workplace Institute of Materials
Operational programme OPVaV - 2008/2.1/01-SORO
Annotation

The project is aimed at building a modern dynamic Centre of
excellent analytical methods utilising the current advanced
knowledge on the interaction of electron and laser beam with
substance, top detection systems of high sensitivity, modern
mechanical procedures and monitoring the electric and on-
electric quantities. It is focused on evaluating the specific pro-
perties of progressive metallic and non-metallic materials
prepared by the advanced technological procedures. The pro-

ject goals comprise the building of a modern diagnostic centre




derného diagnostického centra hodnotenia vlastnosti kovovych
a nekovovych materialov, vypracovanie novych postupov me-
todiky zameriavajuce sa na vyuzitie modernych analytickych
pristrojov, na zist'ovanie struktdrnych, mechanickych a elek-

trickych vlastnosti materialov v procese ich vyroby.

Centrum excelentnosti pre vyvoj

a aplikaciu diagnostickych metéd

pri spracovani kovovych a nekovovych
materidlov - APRODIMET

ITMS projektu 26220120048
Doba riesenia 01,/201 0-12/2011
Pracovisko rieSenia Ustav materialov

Opera¢ny program OPVaV - 2009/2.1/02-SORO
Anotécia
Hlavné zameranie projektu sleduje rozsirenie pristrojového vy-

bavenia moderného dynamického centra excelentnych a ana-

for evaluating/assessing the properties of metallic and non-me-
tallic materials, elaborating new procedures and methods for
utilising advanced analytical devices, and identifying structural,
mechanical and electric properties of materials in the manu-

facturing process.

Center for Development and Application
of Advanced Diagnostic Methods

in Processing of Metallic

and Non-metallic Materials

ITMS of project 26220120048
Duration of project 01/2010- 12/2011
Workplace Institute of Materials
Operational programme OPVaV - 2009/2. 1/02-SORO
Annotation

Project is focused on enhancing the equipment of a modern

dynamic centre of excellent and analytical methods. It will utilise

lytickych metdd vyuzivajucich sucasné najmodernejsie poznatky
z interakcie rtg. Ziarenia s hmotou, modernych postupov mera-
nia a hodnotenia mechanickych, termofyzikalnych a koréznych
vlastnosti progresivnych kovovych a nekovovych materidlov
a $pickovych termodynamickych detekénych systémov s vy-
sokou citlivost'ou, modernych postupov spracovania povrcho-
vych vrstiev a hodnotenia efektu interakcie réznych fyzikalno-
-chemickych uc¢inkov na ich Zivotnost’ a exploatacné vlastnosti.
Realizaciou projektu sa vytvorilo pat’ ucelenych laboratérnych
celkov: Laboratérium tepelnych tokov, Laboratérium termofy-
zikélnych merani, Laboratérium koréznych skusok, Laborato-
rium Struktdrnych analyz a Laboratérium povlakovania a tepelného

spracovania.

the latest knowledge of X-ray interaction with materials, along
with advanced procedures of measuring and assessing me-
chanical, thermo-physical and corrosive properties of progres-
sive metal and non-metallic materials, top thermodynamic
detection systems of extra sensitivity and advanced procedu-
res of processing the surface layers. The centre will provide
the assessment of various physical-chemical effects on the life
and exploitation properties of metal and non-metallic materials.
The project implementation gave rise to five complex laboratory
units: Laboratory of heat flows, Laboratory of thermo-physical
measurements, Laboratory of corrosion tests, Laboratory of

structural analyses and Laboratory of coating and heat treatment.



Centrum excelentnosti 5-osového
obrabania

ITMS projektu
Doba rieSenia
Pracovisko rie$enia
Operac¢ny program

26220120013

05/2009 - 04/2010

Ustav vyrobnych technolégif
OPVaV - 2008/2.1/01-SORO

Anotécia

Vytvorenie centra a zabezpecenie jeho dlhodobej udrzatelnosti
sleduje vybudovanie nového Centra excelentnosti podporuju-
ceho rozhodujuce technolégie 5-osového obrabania, ktoré
bude zamerané na vyskum spdsobov a stratégii 5-osového ob-
rabania, HSC CNC frézovania a sUstruzenia komplexnych tva-
rovych pléch, CNC ultrazvukového a laserového obrabania tzv.
tazkoobrobitelnych materidlov, vyuzivanie CA technolégii v re-

tazci CAD/CAM/CNC/CAQ.

Excellence Centre of 5-axis

machining

ITMS of project 26220120013
Duration of project 05/2009 - 04/2010
Workplace Institute of Production Technologies
Operational programme OPVaV - 2008/2.1/01-SORO
Annotation

Establishment of the new Excellence Centre and its sustaina-
bility will support the advanced technologies of 5- axis machi-
ning, their research, HSC CNC milling and turning of free-form
surfaces, CNC ultrasonic and laser machining of so-called
hard-to-machine materials, and utilising CA technologies within

CAD/CAM/CNC/CAQ.

Centrum excelentnosti 5-osového
obrabania - experimentalna baza
pre high-tech vyskum

ITMS projektu
Doba rieSenia
Pracovisko rieSenia
Operacny program

26220120045
01/2010-12/2012

Ustav vyrobnych technolégif
OPVaV - 2009/2.1/02-SORO

Anotécia

Rozsirenie strojovej zékladne ,Centra excelentnosti 5-osového
obrabania“ o obrabacie stroje a roboty pre obrabanie na Pra-
covisku CNC HSC HIGH-Technolégii obrabania a vybudovanie
pristrojovej zékladne - Pracoviska MERANIA A KONTROLY
,Centra excelentnosti 5-osového obréabania“ pre podporu Pra-
coviska CNC HSC HIGH-Technoldgii obrabania umoZzriuje rea-
lizovat’ vyskum v oblastiach:

spbdsoby a stratégie 5-osového obrabania na dvoch réznych
konstrukciach 5-osovych obrébacich strojov (STOL a KOLISKA),

CNC obrabanie pomocou LASERA, CNC brusenie reznych na-

Excellence Centre of 5-axis machining
- experimental basis of high-tech research

ITMS of project 26220120045
Duration of project 01/2010 - 12/2012
Workplace Institute of Production Technologies

Operational programme OPVaV - 2009/2.1/02-SORO
Annotation

The project’s aim is to enhance the machinery pool of the
Excellence Centre of 5-axis machining by the machine tools
and robots in the workplace of CNC HSC HIGH - Technologies
of machining. Another task is to build a basic device pool of
the Workplace for measurement and control within the Excel-
lence Centre of 5-axis machining, in order to support and im-
plement the common research with CNC HSC HIGH -
Technologies of Machining in the following fields:

methods and strategies of 5-axis machining on 5- axis machine
tools of two different constructions, CNC laser machining, CNC

grinding of free form tools, 3D scanning of free form parts, 3D



strojov zlozitych tvarov, 3D skenovanie zlozitych tvarov sucias-
tok, 3D kontrola tvarov a rozmerov zlozitych reznych néastrojov,
exaktné merania kvality reznych kvapalin - meranie anorganic-
kého a organického uhlika, meranie reznych sil pri frézovani
i sustruzeni (¢i uz na strane obrobku alebo néastroja), likvidacia

baktérii Ozonizatorom, vyvazovanie reznych néastrojov.

Zlepsenie a modernizacia vzdelavacej
technickej a informa¢no-komunikacnej
infradtruktary pracovisk STU

ITMS projektu 26250120019
Doba riegenia 07/2009 - 09/2011
Pracovisko rieSenia STU (FA, MTF, STU exter. campus Gabé&fkovo)
Operacny program OPVaV - 2008/5.1/02-SORO

Anotécia
Hlavnym cielom projektu je skvalitnenie vzdelavania na pracovi-

skéach STU ako pilierov regionalneho rozvoja a medzinarodnej spo-

control of forms and shapes of free form tools, exact measure-
ments of the cutting fluids’ quality, measuring the inorganic and
organic carbon, measuring the cutting forces in milling and tur-
ning (both in workpiece and tool), liquidating the bacteria by

Ozoniser, and finally balancing the cutting tools.

Improvement and modernisation of the
educational technical, information and
communication infrastructure of the
STU workplaces

ITMS of project 26250120019
Duration of project 07/2009 - 09/2011
Workplace  STU (FA, MTF, STU external campus Gabcikovo)

Operational programme OPVaV - 2008/5.1/02-SORO

Annotation
The project’s aim is to improve education in the STU workplaces via

modernisation of their technical and ICT infrastructure, so that they

luprace modernizaciou technickej a IKT infrastruktdry. Projekt sleduje
zlepSenie technickych podmienok pre realizaciu vzdelavacieho
procesu rekonstrukciou budov vybranych pracovisk STU a moder-
nizéciou ich vnutorného vybavenia. Je zamerany na skvalitnenie pod-
mienok na realizaciu vzdelavacieho procesu zavadzanim novych a

modernizaciou existujucich IKT sieti, zariadeni a pristrojovej techniky.

Centrum poznatkovej organizécie
dusevného vlastnictva

ITMS projektu

Doba rie$enia
Pracovisko riedenia
Operational programme

26220220054

01/2010 - 06/2012

Odbor poznatkového manaZzmentu
OPVaV - 2008/2.2/01-SORO

Anotécia
Projekt vybudovania Centra poznatkovej organizacie dusev-
ného vlastnictva je zamerany na podporu intelektualneho ka-

pitélu vedeckého potencialu fakulty a vychadza z dlhodobého

become the pillars of regional development and international co-ope-
ration. The project focuses on improving technical pre-requisites of
the educational process implementation and refurbishment of selec-
ted STU workplaces via the introduction of new ICT networks, equip-

ment and devices as well as modernisation of the existing ones.

Centre of knowledge management
of intellectual property

ITMS of project 26220220054
Duration of project 01/2010- 06/2012
Workplace Division of knowledge management
Operational programme OPVaV - 2008/2.2/01-SORO
Annotation

The aim of the project is building a Centre of knowledge
management of intellectual property supporting the intellectual
potential of the Faculty based on the intention to increase the

degree of responsibility for the knowledge and technology




zameru zvySovat’ mieru zodpovednosti za prenos poznatkov a
technolégii. Cielom projektu bolo ziskat’ pristup k unikatnym
databazam, poskytnut’ komplex servisnych a navigacnych slu-
zieb v oblasti patentovej dokumentécie, overit’ ziskané data vo
verifikatnom procese a posilnit’ vedomostnu uroven z oblasti
du$evného vlastnictva. Vytvorenie centra s funkcionalitami vir-
tualnej kniznice a digitalneho archivu, komplexnej starostlivosti
prav duSevného vlastnictva a expertného vedeckého a vyuc-
bového pracoviska sa priblizuje k vysledkom globalizagnych

trendov pre znalostnu fakultu ako centra knowledge society.

transfer. The Centre will provide access to unique databases
and a complex of navigation services in the field of patent do-
cumentation. It will also verify the acquired data by the verifi-
cation process and reinforce the awareness of intellectual
property. Along with the functions of a virtual library and digital
archive, the centre will provide complex care of rights of intel-
lectual properties, expert research and education workplace
for intellectual property. The project will contribute to the glo-
balisation trends regarding the knowledge faculty as a know-

ledge society centre.

Laboratérium pruznych vyrobnych
systémov s robotizovanou obsluhou
pre prostredie bezvykresovej vyroby

ITMS projektu
Doba riesenia
Pracovisko rieSenia

26220220055

02/2010 - 04/2012

Ustav vyrobnych systémov
a aplikovanej mechaniky

Operacny program OPVaV - 2008/2.2/01-SORO

Anotécia

Cielom predlozeného projektu je vybudovanie pruzného vyrob-
ného systému s robotizovanou obsluhou, ktora umozni bezvy-
kresovu vyrobu. To znamena, ze vyrobok bude namodelovany
na PC vo vhodnom 3D CAD programe, nasledne bude vyge-
nerovany riadiaci program potrebny pre vyrobu danej sucCiastky
a tento program bude spusteny v pruznom vyrobnom systéme,
ktory danu suciastku fyzicky vyrobi. Takymto spésobom bude
mozné vyhotovit’ vSetky potrebné suciastky pre konkrétny vy-

robok, ktory sa méze vo finalnej faze zmontovat’. Vsetky vyro-

Laboratory of flexible manufacturing
systems with robotized manipulation
supported by drawing-free production

ITMS of project 26220220055
Duration of project 02/2010- 04/2012
Workplace Institute of Production Systems

and Applied Mechanics
Operational programme OPVaV - 2008/2.2/01-SORO
Annotation

The aim of the project is to build an elastic production system
with robotic regulation which will enable design-free produc-
tion. The product will be modeled with a PC in an appropriate
3D CAD program, and then the regulation program will be
generated for an elastic production system, which will produce
a component. It will provide the possibility to produce the ne-
cessary components for a particular product. All produced
components will be controlled during production, so the likeli-

hood of failure of finished products will be decreased.



bené suciastky budu pocas vyroby podrobené kontrolnym
operaciam, v désledku €oho bude vo finalnej montazi podstatne
znizena nepodarkovost’ hotovych vyrobkov. Na tomto prototy-
povom zariadeni bude mozné skumat’ vplyv réznych vyrob-
nych stratégii pri vyrobe na vyrobné naklady, ¢as potrebny pre
vyrobu pozadovaného mnozstva vyrobkov a na d'alSie délezité
parametre efektivity samotnej vyroby. Dalej bude mozné sku-
mat’ a prezentovat’ vyhody bezvykresovej vyroby a dopad
takéhoto spdsobu vyroby na efektivnost’ celého procesu v pred-
vyrobnej aj vo vyrobnej etape. VSetky ziskané poznatky bude-
me prezentovat’ na domacej aj medzinarodnej Urovni prostred-
nictvom vedeckych a odbornych ¢asopisov ako aj vedeckych
konferencii a sympazii. Planujeme oslovit’ aj zastupcov doma-
cej priemyselnej vyroby, ktorym chceme predviest’ tento pro-
totyp, demonstrovat’ jeho moznosti a poziadat’ ich o spolu-
pracu v ramci inych projektovych vyziev tak, aby sa ziskané
vysledky teoretického aj praktického vyskumu mohli preniest’
do priemyselnej vyroby, kde urcite najdu vyuzitie pri snahach

o zachovanie konkurencieschopnosti Slovenského priemysiu.

This prototype device will help to observe the influence of dif-
ferent production strategies on production costs, time neces-
sary to produce a certain product amount, and other important
efficiency parameters of the production. The advantages of the
design-free production and influence on efficiency of the whole
process will be observed and assessed in both pre-production
and production phases.

The acquired knowledge will be presented in the domestic and
international forums and scientific journals. We intend to ad-
dress the representatives of the domestic industrial production,
demonstrate them the prototype and propose collaboration wit-
hin various projects, so that to transfer the acquired results into
industrial production and help retaining competitiveness of the

Slovak industry.

Hybridny elektricky zdroj pre technicko-
poradenské laboratérium vyuZzitia

a propagacie obnovitelnych zdrojov
energie

ITMS projektu
Doba riesenia
Pracovisko rieSenia

26220220056

10/2010 - 03/2012

Ustav bezpe&nostného

a environmentalneho inZinierstva

Operacny program OPVaV - 2008/2.2/01-SORO

Anotécia

Zhotovenie prototypu hybridného zdroja na baze OZE (hydro-
potencial, sine¢na energia, bioplyn a bioetanol z biomasy) pre
dlhodobé testovanie a propagaciu. Prostrednictvom navrhova-
nych intervencii sa umozni zvysit’ prestiz vyskumu, ¢o sucasne
povedie k zvy$eniu zaujmu talentov o badanie, resp. vyssiu za-
mestnanost’ v tejto sfére. Prinosom budu nové tvorivé napady
flexibilne reagujuce na potreby malych a strednych podnikov

a ich uzsia spolupraca. Vyslednym efektom bude vy$sia kon-

Hybrid power supply for technical
consultancy laboratory of utilization
and promotion of renewable

energy sources

ITMS of project 26220220056
Duration of project 10/2010 - 03/2012
Workplace Institute of Safety and Environmental Engineering

Operational programme OPVaV - 2008/2.2/01-SORO
Annotation

The project goal is to build a prototype of a hybrid source-
based RES construction (hydro-potential, solar, biogas and bi-
oethanol) for long term testing and promotion. The proposed
interventions will increase the prestige of research, which will also
raise the interest in the quest for talents and higher employment
in this field. The benefit will be new creative ideas and flexible
responses to the needs of small enterprises and their closer
cooperation. The resulting effect will be more competitive research

teams within the national research, raised interest in small and



kurencieschopnost’ vedeckych timov v ramci narodného vy-
skumu, vyssi zaujem malych a strednych podnikov o realizaciu
vyskumu zameraného na inovativnost’ vo verejnych vyskum-
nych institdciach, vysokych skolach a inych vyskumnych cen-
trach. Slovenské vyskumné timy budu tiez konkurencieschopné
na medzinarodnej Urovni, €o prinesie pre slovensky vyskum rozvoj
vacsej kooperacie s medzinarodnym prostredim a vyssiu uspes-

nost’ slovenskych Ziadatelov v 7. ramcovom programe EU a v

daldich iniciativach EU.

medium enterprises to conduct research focused on innovation
in public research institutions, universities and other research
centres. Slovak research teams will also compete at the inter-
national level, bringing greater cooperation of the Slovak re-
search teams with the international environment and better
achievements of the Slovak applicants in the 7th Framework

Program of EU and other EU initiatives.

Poznatkovo riadeny systém nastrojov
sledovania uplatnenia absolventov
Vv praxi v procese integracie do EU

26110230024

04/2010 - 09/2012

Odbor poznatkového manazmentu
OPV - 2009/1.2/01-SORO

ITMS projektu
Doba rieSenia
Pracovisko rieSenia
Operac¢ny program

Anotécia

Cielom projektu je podpora zvysSovania kvality a flexibility tvorby
nastrojov pre sledovanie uplatnenia absolventov v praxi. Vy-
chadzal z dlhodobého zéameru zvySovat’ mieru zodpovednosti
za adaptaciu vysokych $kél na aktualne a perspektivne potreby
vedomostnej spolo¢nosti s cielom pripravit’ absolventa pre
potreby trhu prace. Hlavnym definicnym ohrani¢enim projektu
su oblasti: sledovanie uplatnenia absolventov prijatim vplyv-
nych mechanizmov v institdcii, tvorba nastrojov pripravy absol-
ventov na trh prace, zviditelnenie absolventa MTF v hospo-

darskej praxi.

Knowledge Management system of tools
for monitoring the graduates’ employa-
bility in the process of EU integration

ITMS of project 26110230024
Duration of project 04/2010 - 09/2012
Workplace Division of Knowledge Management
Operational programme OPV - 2009/1.2/01-SORO
Annotation

Project is aimed at supporting the quality and flexibility of de-
veloping the tools for monitoring graduates’ employability. It is
based on the long-time intention to increase the universities’
accountability for their adaptation to current and perspective
needs of knowledge society with the aim to prepare the gra-
duates for the needs of labour market. The project is determi-
ned for the following fields: monitoring the graduates’ employa-
bility via efficient mechanisms, developing the tools of prepa-
ring the graduates for the labour market needs, marketing the

MTF graduates in the economic practice.



Rozvoj pedagogickych spdsobilosti
doktorandov MTF STU

ITMS projektu
Doba rieSenia
Pracovisko rieSenia

26110230023

04/2010 - 12/2012

Ustav inZinierskej pedagogiky
a humanitnych vied

OPV -2009/1.2/01-SORO

Operalny program
Anotécia

Strategicky ciel projektu je rozvoj ludského potenciélu vo vy-
skume a inovacii najméa prostrednictvom postgradualneho $tu-
dia a odbornej pripravy vyskumnych pracovnikov a prepéajanie
ginnosti univerzit, vyskumnych stredisk a podnikov do sieti. Cie-
[om projektu je rozvinut’ pedagogické spdsobilosti a podporit’
akademicky rast doktorandov. Nosnymi aktivitami projektu su:
Kompletna pedagogicka a psychologicka priprava doktoran-
dov na ich pedagogicku &innost’ na VS a rozvoj pedagogic-
kych sposobilosti doktorandov MTF STU. Dalej je to priprava a

realizacia modularneho kurzu ,Praktikum vysokoSkolskej pe-

Developing the pedagogical
competencies of the STU MTF
PhD students

ITMS of project 26110230023
Duration of project 04/2010 - 12/2012
Workplace Institute of Engineering Pedagogy and Humanities
Operational programme OPV - 2009/1.2/01-SORO

Annotation

Strategic aim of the project is the development of the human
potential in the research and innovation via postgraduate study
and specialised preparation of researchers while networking
the activities of universities, research centres and enterprises.
The project goal is to develop pedagogical competences and
support academic development of PhD students. Fundamental
activities are complete pedagogical and psychological training
of the STU MTF PhD students for their pedagogical activities
in tertiary education institutions. Another objective is the pre-

paration and implementation of the modular course “Practicum

dagogiky pre doktorandov” — cielom aktivity je na zéklade ana-
lyzy fungujucich modelov pedagogickej a psychologickej pri-
pravy doktorandov domécich a zahraniénych VS pripravit’
a realizovat’ kurz ,Praktikum vysokoskolskej pedagogiky pre
doktorandov“. S rozvojom pedagogickych spdsobilosti suvisi

i priprava a realizacia ,Nadstavbového modularneho kurzu®.

ZvySovanie energetickej bezpe&nosti SR

26220220077

7/2010 - 12/2013

Ustav materiélov + VUJE, a.s.
OPVaV - 2009/2.2/03-SORO

ITMS projektu
Doba riesenia
Pracovisko rieSenia
Operacny program

Anotacia

V poslednom obdobi sa stava energeticka bezpecnost’ a rast
nakladov na energiu délezitou sucast’'ou kazdodenného zivota.
Slovenska republika je krajina s vysokou energetickou naro¢-

nost’'ou a je zaroven takmer absolutne zavisla na dovoze ener-

of university pedagogy for STU MTF PhD students “. Develop-
ment of pedagogical competencies is connected with prepa-

ration and implementation of “Capstone modular course”.

Increasing the power security

of the Slovak Republic

ITMS of project 26220220077
Duration of project 07/2010 - 12/2013
Workplace Institute of Materials + VUJE, a.s.

Operational programme OPVaV - 2009/2.2/03-SORO

Annotation

Power safety and increased power costs have become an im-
portant part of everyday life. Slovak Republic is a country of high
power dependence on foreign import. The rise of power costs
may dramatically decrease the output of the whole economy.
For households, it would mean expenses for basic vital needs.

Each state desires to achieve sustainable economic develop-




getickych zdrojov. Preto vysoky rast cien energie méze spdsobit’
aj znizovanie vykonnosti celej ekonomiky. V pripade domacnosti
rast cien energie znamena ich vysSie vydavky na zabezpece-
nie zékladnych Zivotnych potrieb. Cielom kazdého §tatu je trvalo
udrzatelny ekonomicky rast, pri€om zabezpecenie tohto eko-
nomického rastu je podmienené bezpenost’ou dodavky ener-
gie, pri optimalnych nakladoch a primeranej ochrane zivotného
prostredia. Z uvedeného dévodu VUJE, a.s. ako unikatna orga-
nizacia svojho druhu pdsobiaca v oblasti vyskumu a vyvoja ener-
getickych problémov, predklada projekt priemyselného vyskumu,
ktory riesi komplexnym sposobom oblast’ energetickej bezpet-
nosti SR. Projekt umozni realizovat’ vyskum medzinarodnej kva-
lity v oblasti energetickej bezpecnosti, zvysi sa produkcia kvalitnych
publikacnych vystupov ako aj realizacia spoluprace s praxou.
Vyraznym spdsobom sa zvysi aj kvalita vzdelavania na tretom
stupni vysoko$kolského Studia. Projekt v ramci svojich aktivit
prispeje aj k rozvoju Trnavského regionu s dosahom na celé
Uzemie SR, zaloZzeného na vyuzivani novych vedomosti. Vybu-

dovana infrastruktura, ako aj realizacia samotného vyskumu

ment via providing power supply at optimum costs and appro-
priate environment protection. Therefore, VUJE, a.s., a unique
organisation performing in the field of power issues, submits
an industrial research project, in order to solve the field of the
SR power security in a complex way. The project will enable
high-quality research in the field of power security while increa-
sing the quality of publication output, challenging co-operation
with practice and improving PhD training. It will contribute to
the development of the Trnava region and potentially the whole
SR. The built infrastructure along with the project output will
markedly intensify the involvement in international research
projects, activities and initiatives. The project will have a long-
time multiplication effects in the fields of education, employa-
bility and innovations, while supporting collaboration between

entrepreneurial subjects and academic partners.

a jeho vysledky umoznia vyraznej$im spésobom zapgjat’ sa do
medzinarodnych projektov, aktivit a iniciativ. Projekt bude mat
dlhodobé multiplikacné efekty v oblasti vzdelavania, zames-
tnanosti a inovacii. Realizovanymi vysledkami, ako aj nasledne
vystupmi projektu, bude posilnena spolupraca medzi podnika-

telskym subjektom a partnerom z akademicke;j sféry.

Priemyselny vyskum silenblokov pre
nadmerné zat'aZenie pri extrémnych
teplotach v oblasti priemyselného
vyuzitia

ITMS projektu
Doba rieSenia
Pracovisko rieSenia

26220220137

11/2011 - 10/2015

Ustav vyrobnych technolégif
+ MIKON, s.r.o.

Operalny program OPVaV - 2009/2.2/05-SORO

Industrial research into silent blocks for
excessive load in extreme temperatu-
res in the field of industrial application

ITMS of project 26220220137
Duration of project 11/2011 - 10/2015
Workplace Institute of Production Technologies

+ MIKON, s.r.o.
Operational programme OPVaV - 2009/2.2/05-SORO
Annotation

Project will acquire the knowledge of the influence of high and
low temperatures, wide ranges of temperature changes in time,
vibrations and pressure changes, as well as specific chemical
effects on the silent blocks properties, with the aim of devising
technological procedures for manufacturing the silent blocks
suitable for industrial application in the conditions of excessive
load an extreme temperatures. In industrial applications, silent
blocks are exposed to various environmental impacts that af-

fect their service life. The demands of customers for reliable



Anotécia

Cielom projektu ,Priemyselny vyskum silenblokov pre nad-
merné zat'azenie pri extrémnych teplotach v oblasti priemysel-
ného vyuzitia“ je ziskanie poznatkov o vplyve vysokych a niz-
kych teplét, velkych rozsahov zmien teplét v Case, vibraci
a zmien tlakov a $pecifickych chemickych vplyvoch na vlast-
nosti silenblokov, za U¢elom vytvorenia technologickych postu-
pov pre pripravu silenblokov vhodnych pre priemyselné pouzitie
v podmienkach nadmernej zat'aze a pri extrémnych teplotach.
Silenbloky sa pri priemyselnom poziti stretavaju s réznymi vplyvmi
prostredia, ktoré maju vplyv na ich funk&nost’ a zivotnost’.
Naroky odberatelov na zachovanie funkénosti pri pdsobeni
vplyvov ako vysoka alebo nizka teplota, tlak, vibracie, chemické
latky (voda, brzdna kvapalina, olej) neustale stupaju. Ziadatel
je pre zachovanie konkurencieschopnosti nateny inovovat’ vy-
robné postupy v sulade s narastajucimi poziadavkami zakaz-
nikov. Za tymto u¢elom je nevyhnutné realizovat’ priemyselny
vyskum, ktorého vysledkom bude technologicky postup umoz-

fujuci zaradit’ nové vyrobky do praxe.

performance in the conditions of high or low temperature, pre-
ssure, vibration, chemicals (water, brake fluid, oil) keep increasing.
To retain competitiveness, the submitting organisation is forced
to innovate production procedures in compliance with the in-
creasing demands of customers. This will result in industrial re-
search aimed at designing the technological procedure enabling
the launch of the new products in practice. MIKON, spol. s r.o.
company initiated the partnership and decided to blend their
knowledge of industrial an trade practice with the research ca-
pacity and technical equipment of the Slovak University of
Technology.

The Company will be responsible for simulations and optimi-
sation of simulation tools and analysis of the data acquired. The
submitting organisation will carry out experiments (preparation
of samples and their analysis). Involved will be also experts
from other specialised university workplaces, as well as PhD
students and other students primarily oriented on research with
the aim of effectively combining the research and educational

processes.

Spolo¢nosti MIKON, spol. s r.o. sa rozhodla spojit’ znalost’ prie-
myselnej a obchodnej praxe, s vyskumnymi kapacitami a tech-
nickym vybavenim Slovenskej technickej univerzity a iniciovala
vznik partnerstva. Zodpovednost'ou partnera projektu bude
realizacia simul&cii a optimalizacia simulacnych nastrojov, ana-
lyza ziskanych déat. Zodpovednost'ou ziadatela bude najméa
realizacia experimentov (priprava vzoriek a ich analyza). PocCita
sa aj so spolupréacou s odbornikmi z inych $pecializovanych
vysoko$kolskych pracovisk a ucast'ou doktorandov a Studen-
tov primarne s cielom efektivneho skombinovania vyskumného
a vzdelavacieho procesu). Pocas projektu budu testované
fyzikalno-mechanickych vlastnosti tychto komponentov.

Bude analyzovany vplyv fyzikalnych podmienok na pozado-
vanu funkénost’ komponentov aj finalizovaného vyrobku. Pod-
mienky budu zodpovedat’ realnym podmienkam zamyslaného
pouzitia. Paralelne, prostrednictvom simulacnych softvérovych
nastrojov budu prebiehat’ simulacie tychto javov. Vysledky si-
mulacii a reélne zistené hodnoty budu komparované s cielom

zdokonalenia procesu simulécii.

The project will analyse the effect of physical conditions on the
required service of components and final product. The condi-
tions will correspond to real application. Parallel simulation of
the abovementioned processes will be carried out by using si-
mulation software tools. Results of simulations as well as real
acquired values will be compared with the aim of improving the

simulation process.



ll. etapa komplexnej modernizacie vzde-
lavacej hmotnej a informa&no-komuni-
kacnej infradtruktary pracovisk STU

ITMS projektu
Doba rieSenia
Pracovisko rieSenia

26250120045

06/2010 - 12/2012

STU (FA, MTF, SVF,
FCHPT, UZ Gabé&ikovo)
OPVaV - 2009/5.1/03-SORO

Operacny program
Anotécia

Hlavnym cielom projektu je skvalitnenie vzdelavania na praco-
viskach STU ako pilierov regionalneho rozvoja realizaciou v |I.
etape modernizacie hmotnej a IKT infradtruktary. Projekt sle-
duje budovanie novej hmotnej infrastruktury STU za uc¢elom
skvalitnenia podmienok na realizaciu dostojného a moderného
vzdelavania. Pokracuje v skvalitfiovani podmienok na realiza-
ciu déstojného a moderného vzdelavania rekonstrukciou a mo-

dernizaciou hmotnej infrastruktary STU.

Stage Il of the complex modernisation
of educational tangible hmotnej,
information and communication
infrastructure of the STU workplaces

ITMS of project 26250120045
Duration of project 06/2010 - 12/2012
Workplace STU (FA, MTF, SVF, FCHPT, UZ Gabcikovo)
Operational programme OPVaV - 2009/5. 1/03-SORO
Annotation

The project aim is the improvement of education in the STU
workplaces so that they become the pillars of regional deve-
lopment in the stage Il of the tangible and ICT infrastructure
modernisation. The new STU tangible infrastructure will im-

prove the conditions of worthy and modern education.

Zavedenie vnutorného systému
zabezpecCovania kvality vzdelavania

ITMS projektu
Doba riesenia
Pracovisko rie$enia

26110230042

01/2012 - 12/2013

Ustav aplikovanej informatiky,
automatizécie a matematiky
OPV - 2010/1.2/02-SORO

Operagny program
Anotécia

Cielom projektu je navrhnut’ a overit’ systém objektivneho hod-
notenia kvality, efektivnosti a ucelnosti vzdelavania s cielom
dosiahnut’ neustélu adaptaciu VS na aktuélne a perspektivne
potreby vedomostnej spolo¢nosti. Na zaklade realizacie pro-
jektu bude mozné zaviest’ systém priameho merania kvality vy-
sokoskolského vzdelavania, ¢im sa vytvori priestor na skvalitnenie
vystupov prace vzdelavacej indtitucie a na prispésobenie vzde-
lavacieho systému potrebam spolo¢nosti. Cielom projektu je:
e navrhnut’ a overit’ systém priameho merania kvality vysoko-
Skolského vzdelavania v Studijnych programoch bakalarskeho

Studia na MTF STU;

Implementation of the internal system
of quality assurance in education

ITMS of project 26110230042
Duration of project 01/2012 - 12/2013
Workplace Institute of Applied Informatics,

Automnation and Mathematics
Operational programme OPV - 2010/1.2/02-SORO
Annotation

The aim of the project is to design and verify the system of ob-
jective quality assessment and effective and purposeful edu-
cation in order to achieve continual adaptation of tertiary
education institutions to current and future needs of knowledge
society. It will enable the introduction of the system of direct
quality measurement of tertiary education, while improving the
outputs and approximating the educational system to the so-
ciety needs. The project objectives are:

e to design and verify the system of objective quality assessment

of education in the bachelor study programmes in STU MTF;



e navrhnut’ a overit’ opatrenia smerujuce k odstraneniu infor-
macnej nerovnosti v Studijnych programoch bakalarskeho stu-
dia na MTF STU;

e navrhnut’ a overit’ opatrenia na zvysSenie kvality vysoko$kol-
ského vzdelavania v Studijnych programoch bakalarskeho $tu-
dia na MTF STU;

e navrhnut’ a overit’ hodnotenie vysledkov opatreni v Studij-

nych programoch bakalarskeho $tudia na MTF STU.

Racionalizacia a skvalitnenie Studijného
programu Priemyselné manazérstvo

s cieflom podpory kariérového
poradenstva

ITMS projektu
Doba rieSenia
Pracovisko rieSenia

26110230055

01/2012 - 12/2013

Ustav priemyselného manazérstva
a kvality

Operacny program OPV - 2010/1.2/02-SORO

e {0 design and verify the measures aimed at eliminating the
information disproportion in the bachelor study programmes
in STU MTF;

e {o design and verify the measures for increasing the educa-
tion quality in the bachelor study programmes in STU MTF;

e to design and verify the evaluation of measures in the bache-

lor study programmes in STU MTF.

Rationalisation and improvement

of the of Industrial Management study
programme to support career
consultancy

ITMS of project 26110230055
Duration of project 01/2012- 12/2013
Workplace Institute of Industrial Management and Quality

Operational programme OPV - 2010/1.2/02-SORO

Anotécia

Cielom projektu je skvalitnenie $tudijného programu Priemy-
selné manazérstvo s vyuzitim modernych metdd vzdelavania
a IKT s nadvaznost’'ou na kariérové poradenstvo. Na zéklade
,Zasad manazérstva kvality vzdelavania na STU v Bratislave®,
ako aj poziadaviek praxe na absolventov Studijného programu
Priemyselné manazérstvo, realizovat’ také zmeny, ktoré by
zlepsili: uplatnenie absolventov sa na trhu prace (¢im by
priamo podporili prenos najnovsich poznatkov do praxe), pri-
pravenost’ absolventov na tvorbu a realizaciu inovacii v pra-
covnych postupoch, produktoch a sluzbach. Su¢asne by bolo
mozné reagovat’ na poziadavky spojené s implementaciou eu-
ropskeho kvalifikatného ramca, vytvorili by sa predpoklady pre
kontinualne monitorovanie dosahovanych vysledkov vo vzde-
lavacom procese a tym by sa umoznilo flexibilne inovovat’ ako

jeho obsah, tak aj uplathované metddy.

Cielom projektu su:

e navrh a overenie systému priameho merania kvality vysoko-

Annotation
The project aim is the improvement of the Industrial Manage-
ment study programme by using modern methods of education
and ICT regarding the career consultancy. Based on “The re-
gulations of Quality Management education in STU Bratislava”
and the practice demands for the graduates of Industrial Ma-
nagement study programme, we will introduce the changes
aimed at the improvement of the graduates’ employability and
their preparedness innovations in work procedures, products
and services. This will correspond with the implementation of
the European Qualifications Framework, thus making prerequi-
sites for continual monitoring the results achieved in the edu-
cational process via the innovations of its contents and

methods applied.

The project goal is:
e to design and verify the system of direct quality measure-
ment of university education within the Industrial Management

study programme;




Skolského vzdelavania v Studijnom programe Priemyselné ma-
nazérstvo;

e navrh a overenie opatreni na zvysenie kvality vysoko$kolského
vzdelavania v Studijnom programe Priemyselné manazérstvo;

e navrh a overenie opatreni k odstraneniu informacnej nerov-
nosti vo vzt'ahu vysokej §koly k verejnosti tykajucej sa VS vzde-

lavania v SP Priemyselné manazérstvo.

Centrum pre vyskum a vyvoj v oblasti
elektronovolicovych a progresivnych
oblukovych technoldgii zvarania,
navarania a povrchového spracovania-
-WeldCenter

ITMS projektu
Doba riesenia
Pracovisko rieSenia

26210120017

10/2012 - 03/2014
Vyskumné pracovisko
progresivnych technolégif

Opera&ny program OPVaV -2011/1.1/01-SORO

e o design and verify the measures of increasing the quality of uni-
versity education within the Industrial Management study programme;
e {0 design and verify the measures aimed at eliminating the
information disproportion within the Industrial Management

programme.

Centre for research and development
in the field of the electron-beam and
progressive arc technologies of welding,
cladding and surface-finishing

(WeldCenter)

ITMS of project 26210120017
Duration of project 10/2012 - 03/2014
Workplace Research Centre of Progressive Technologies

Operational programme OPVaV -2011/1.1/01-SORO

Annotation

Specific project objectives are focused on modernising and

Anotécia

Specifické ciele projektu st zamerané na modernizaciu a skvalit-
fovanie technickej infrastruktury vyskumu a vyvoja. Cielom je vy-
budovat’ High-Tech pracovisko na vyskum progresivnych technoldgif
zvarania, povrchového vytvrdzovania, pretavovania a vytvarania
$pecialnych vrstiev prostrednictvom elektrénového Uga. Dalsim
cielom je vybudovat’ $pickové pracovisko uréené na komplexny
vyskum technologickych procesov zvarania a navarania s vyuzitim
rozhodujucich metdd zvérania elektrickym a plazmovym oblukom

vo v&etkych polohach zvarania a v lubovolnej trajektérii zvaru (navaru).

Technicka infrastruktdra vyskumu
a vyvoja pre oblast’ kontaktnych
a bezkontaktnych metdéd merania

ITMS projektu
Doba riesenia
Pracovisko rieSenia
Operac¢ny program

26210120020

10/2012 - 03/2014

Ustav vyrobnych technolégif
OPVaV - 2011/1.1/01-SORO

improving the technical infrastructure for research and deve-
lopment. The aim is to build a High-Tech research center for
advanced technologies of welding, surface hardening, remel-
ting and the fromation of special coatings via the electron
beam. Another objective is to build a Centre of Excellence for
comprehensive research of technological processes of welding
and cladding using the methods of electric arc welding and
plasma arc welding welding in all welding positions and for any

trajectory of a weld (cladding).

Technical infrastructure of research
and development for the field of the
contact and contact-free methods
of measurement

ITMS of project 26210120020
Duration of project 10/2012-03/2014
Workplace Institute of Production Technologies
Operational programme OPVaV -2011/1.1/01-SORO



Anotécia

Strategickym cielom projektu je budovanie vedecko - vyskum-
nych pracovisk orientovanych na vyskum progresivnych tech-
noldgii zvarania a zvysenie vyskumného potencialu v oblasti
strojarskej metrolégie s dérazom na moderné spdsoby merania
presnosti strojarskych suciastok a integracia do vedecko-
-vyskumnych sieti. RieSenie projektu bude mat’ pozitivny dopad
na rozvoj vzdelavacieho procesu a pripravy novej generéacie
vedeckych pracovnikov, ako aj vysokokvalifikovanych pracov-
nikov pre high-tech priemyselné odvetvia. Prostrednictvom no-
vych strojov a pristrojov budu vytvorené priaznivé podmienky
na bezprostrednu spolupracu vyskumu s hospodarskou praxou,

¢o umozni efektivny prenos vedeckych poznatkov do praxe.

Annotation

Strategic objective of the project is to build a scientific and re-
search workplaces focused on the research of advanced wel-
ding technologies and the enhancement of the research
potential in the field of mechanical engineering metrology with
the emphasis on modern methods of measuring the precision
of engineering components, as well as integration into scientific
research networks. The project will have a positive impact on
the development of the educational process and training of a
new generation of scientists and top qualified workers for High-
Tech industries. The new machinery and equipment will pro-
vide favourable conditions for direct co-operative research with
economic practice, thus enabling effective transfer of scientific

knowledge into practice.

Vyskum monitorovania
a vyhodnocovania nestandardnych
stavov v okoli jadrovej elektrarne

26220220159
Doba rie$enia 04/2012- 09/2014
Pracovisko rieSenia Ustav aplikovanej informatiky,

automatizacie a matematiky + Qintec, s.r.o. Trnava
Operalny program OPVaV -2011/2.2/07-SORO

ITMS projektu

Anotécia

Cielom projektu je podpora vyskumu a vyvoja v oblasti IKT. Pod-
pori ekonomicky rast technologickym zlepSenim systému monito-
rovania a vyhodnocovania neStandardnych stavov v okoli jadrovych
elektrari a jeho vysledky maju znacny vyznam pre zivotné prostredie.
Projekt je zamerany tiez na posilnenie spoluprace podnikov a uni-
verzit a podporuje trvalo udrzatelny rozvoj v 3 zlozkach: ekono-
mickej - zvy$enie inovativnosti, konkuren- cieschopnosti a pridanej
hodnoty vyskumnych MSP; sociélnej - kvalita Zivota, bezpecnost’
a ochrana zdravia obyvatelov; environmentélnej - energeticka bez-

pecnost’ a ochrana zivotného prostredia.

Research into monitoring and assessing
the non-standard states in the vicinity
of a nuclear power plant

ITMS of project
Duration of project
Workplace

26220220159

04/2012 - 09/2014

Institute of Applied Informatics, Automnation
and Mathematics + Qintec, s.r.o. Trnava
Operational programme OPVaV - 2011/2.2/07-SORO

Annotation

The project aim is to support the research and development of in
the field of ICT. It will support the economic growth via technological
improvement of the system of monitoring and assessing/ evaluating
non-standard states in the vicinity of a nuclear power plant. Its result
may markedly influence environment. Project also supports co-ope-
ration of enterprises and universities and sustainable development
in three fields: economic (increasing innovativeness, competitive-
ness and added value of research into small and medium-sized
companies, social (life quality, safety and health protection); envi-

ronmental (power security and environmental protection).



Komplexna modernizacia vzdelavacej
hmotnej a informacno-komunikaénej inf-
ra&truktdry CAMPUS-u Bottova

ITMS projektu 26250120053
Doba rie$enia 10/2012 - 09/2014
Pracovisko riesenia MTF STU Trnava

Operacny program OPVaV - 2011/5.1/04-SORO
Anotécia

Cielom projektu je zvySenie kvality vzdelavania prostrednic-
tvom investicii do hmotnej infrastruktury. Specifickym cielom
projektu je prispiet’ modernizaciou vnutorného vybavenia vy-
sokej Skoly, v ktorej prebieha vzdelavaci proces za ucelom
zlep$enia podmienok na nové formy ucenia a u¢enia sa (najma
na podporu novych technoldgif pri budovani jazykovych ucebni,
dielni, budovanie IKT u€ebni, vybavenie akademickych kniznic
pocitacmi, budovanie a udrzba IKT sieti). Investicné aktivity
projektu su zamerané na rekon$trukciu objektov vysokej Skoly

(zateplovanie budovy, vymena okien, vymena alebo oprava

A comprehensive modernisation

of material and non-material (information
and communication) educational infra-
structure of Bottova Campus.

ITMS of project 26250120053
Duration of project 10/2012 - 09/2014
Workplace MTF STU Trnava
Operational programme OPVaV - 2011/5.1/04-SORO
Annotation

The main objective of the project is improving the quality of edu-
cation through investments to material infrastructure. More speci-
fically, the project is aiming to ensure modernisation of the material
furnishing and equipment of the university, the main creator and
performer of educational and training process. In accordance with
the main objective, the university will strive to improve conditions
for establishing the new forms of learning and teaching (particularly
utilising new technologies in building foreign language facilities, IT

facilities, workshops and lecture rooms. Furthermore the project

strechy, vymena Ustredného kurenia, oprava stien budovy, sta-
bilizacia budov, oprava omietky na budove, oprava exteriéru
budovy, Upravy interiéru budovy, zabezpecenie bezbariéro-
vosti budov, zabezpelenie poziarne] bezpecnosti budov,
rekonstrukcia socialnych zariadeni a WC, rekonstrukcia teplo-

vodnych, vodovodnych, kanaliza¢nych a elektrickych siet).

Vedomostna fakulta pre hospodarsku
prax

ITMS projektu 26110230113
Doba riesenia 10/2013 - 06/2015
Pracovisko rieSenia OPOM MTF STU Trnava

Operac¢ny program OPV-2012/1.2./05-SORO
Anotécia

Hlavné zameranie projektu je orientované na mechanizmy
tvorby néstrojov a budovania partnerského prostredia vedo-

mostnej fakulty pre hospodarsku prax. Analyza potrieb vychadza

investments and activities include also improving additional com-
puter equipment of an academic library, IT network construction and
maintenance, and overall real property reconstruction. Latter one inc-
ludes the buildings thermal insulation,; windows replacement; coating
repair; building exterior and interior repair; barrier-free accessibility
construction; sanitary facilities reconstruction; water, sewage and

electricity networks reconstruction; fire safety improvement.

Knowledge-based Faculty
for economic practice

ITMS of project 26110230113
Duration of project 10/2013 - 06/2015
Workplace OPOM MTF STU Trnava

Division of Knowledge Management
Operational programme OPV - 2012/1.2./05-SORO
Annotation

The project is focused on developing the tools and mechanisms for bu-



z dlhodobého ciela fakulty zvySovania miery zodpovednosti za
prenos poznatkov a rozvoja vedomostnej spolo¢nosti. lde
o integritu vzdelavania a inovacii prostrednictvom rozvoja inte-
lektualneho kapitalu vedomostného potencialu fakulty. Kvalita
intelektualneho a znalostného potencidlu institdcie, intenzita jej
rozvoja je spojena s manazmentom poznatkov. Transfer po-
znatkov predstavuje reviziu postavenia znalosti v hodnotove;j
hierarchii fakulty. Nastroje pre rozvoj inovativnych foriem trans-
feru vysledkov vyskumu, vyvoja a vzdelavania uréuju pridanu
hodnotu poznatkovych a transformaénych procesov na fakulte.
Projekt mapuje vychodiska pre rozvoj spoluprace s hospodars-
kou praxou, prostredie vplyvu na tuto spolupracu a vytvara na-
stroje na transfer poznatkov najmé do vyucby. Snahou projektu
je podpora zvySovania kvality vzdelavania a rozvoj ludskych
zdrojov v oblasti vyskumu a vyvoja s cielom dosiahnut’ neus-
talu adaptaciu VS na aktualne a perspektivne potreby vedo-

mostnej spolo¢nosti.

ilding a partner environment of a knowledge-based Faculty for economic
practice. Needs analysis is based on the long-term Faculty goals of in-
creasing the degree of responsibility for knowledge transfer, and deve-
lopment of the knowledge-based society. It concerns the integrity of
education and innovations through the development of intellectual capital
and knowledge potential of the Faculty. The quality of the knowledge
and intellectual potential of the institution as well as the intensity of its de-
velopment are both associated with knowledge management. Transfer
of knowledge represents a review of the status of knowledge in the value
hierarchy of the Faculty. Tools for developing the innovative forms of the
research, development and education results transfer determine the
added value of the cognitive and transformation processes at the Facullty.
The project maps the outcomes for the deve- lopment of collaboration
with economic practice and the impact of environment on the collabo-
ration, and simultaneously creates tools for the knowledge transfer into
education. The project seeks to increase the quality of education and
human resources development in the fields of research and develop-
ment, in order to achieve continuous adaptation of higher education in-

stitutions to the current and future needs of the knowledge society.

Centrum pre rozvoj kompetencii
v oblasti priemyselného inzinierstva
a manazmentu

ITMS projektu 26110230115
Doba rieSenia ) 10/2013 - 09/2015
Pracovisko rieSenia Ustav priemyselného inzinierstva

a manazmentu
OPV - 2012/1.2./05-SORO

Operacny program
Anotécia

Centrum pre rozvoja kompetencii v oblasti priemyselného inzi-
nierstva a manazmentu svojim zameranim podpori rozvoj lud-
ského potenciélu vo vyskume a inovacie v oblasti priemyselného
inZinierstva a manazmentu, najma prostrednictvom postgradu-
alneho studia a odbornej pripravy vyskumnych pracovnikov
a odbornikov z priemyselnej praxe ¢im tiez prispeje k prepéja-

niu ¢innosti univerzit, vyskumnych stredisk a podnikov do sieti.

Centre for development of the
competencies in the field of industrial
engineering and management

ITMS of project 26110230115
Duration of project 10/2013 - 09/2015
Workplace Institute of Industrial Engineering and Management
Operational programme OPV - 2012/1.2./05-SORO

Annotation

Centre for development of the competence in the field of indu-
strial engineering and management will support the develop-
ment of human potential in research and innovation in the field
of industrial engineering and management, particularly via
post-graduate studies and training of researchers and practi-
tioners from industrial practice, thus also networking the activi-

ties of universities, research centres and businesses.



Rozvoj ludskych zdrojov v oblasti
vyskumu a vyvoja pre Pracovisko
materidlového vyskumu UVP-CAMBO

26110230116

10/2013 - 06/2015
Vyskumné pracovisko
progresivnych technolégif
OPV - 2013/1.2./07-SORO

ITMS projektu
Doba rieSenia
Pracovisko rie$enia

Operagny program

Anotécia

V oktébri 2013 bolo vyslanych 14 vyskumnych pracovnikov (ve-
deckych pracovnikov a operatorov) do Helmholtz Zentrum Dres-
den Rossendorf na dvojrocny vzdelavacii program, ktory absolvuju
v pracovnych skupinach orientovanych na materialovy vyskum
a rieSenim projektov i Uloh orientovanych na vyuzitie ibnovych
zvézkov. Ich poznatky su teoreticky prehibované odbornymi
prednaskami, on site tréningom na unikatnych zariadeniach tak,
aby po dokonceni vystavby Slovakion boli schopni pokracovat’

vo vedeckej praci na Pracovisku materidlového vyskumu.

Human Resources Development in the
field of research and development for
the UVP-CAMBO

ITMS of project 26110230116
Duration of project 10/2013 - 06/2015
Workplace Research Centre of Progressive Technologies

Operational programme OPV -2013/1.2./07-SORO
Annotation

In October 2013, 14 researchers and operators were sent to Helm-
holtz-Zentrum Dresden Rossendorf to attend a 2-year educational
programme within the working groups oriented on materials re-
search and projects on the utilisation of ion beams. Their knowledge
is being theoretically enhanced by attending specialised lectures
and on-site training to use the unique equipment. The intention is
that they will continue their scientific work in the Workplace of Mate-

rials Research after the construction of Slovakion is accomplished.

Komplexnd modernizacia vzdelavace;
hmotnej a informacno - komunikacnej
infrastruktary CAMPUS-u Bottova |l.

a obnova u¢ebno-vycvikového
zariadenia KoCovce

ITMS projektu
Doba rie&enia
Pracovisko rieenia
Operac¢ny program

26250120070

04/2014 - 10/2015

MTF STU Trnava + SjF STU Bratislava
OPVaV - 2013/5.1/05-SORO

Anotacia

Strategicky ciel projektu je v sulade s aktualnym dihodobym za-
merom STU a jeho plnenie eliminuje najmarkantnejSie nedostatky
vzdelavacej infrastruktury STU, ¢im sa dosiahne zefektivnenie a
skvalitnenie vzdelavacej ¢innosti univerzity, ¢o vyznamne prispeje
k zvy$eniu konkurencieschopnosti a Uspesnosti STU v ramci réz-
nych narodnych a medzinarodnych aktivit. Modernizécia vzdela-
vacej infrastruktury STU umozni postupne prostrednictvom vystupov
v oblasti vzdelavania i vedeckej ¢innosti, stat’ sa jednym z hybnych
sil regionalneho rozvoja v tych krajoch, kde sa na jednotlivych pra-

coviskach STU sustred'uje a poskytuje vzdelavanie — pre tento projekt.

Complex modernisation of the educational,
material, information and communication
infrastructure of the CAMPUS Bottova i,
and reconstruction of the KoCovce
training centre

ITMS of project 26250120070
Duration of project 04/2014 - 10/2015
Workplace MTF STU Trnava + SjF STU Bratislava
Operational programme OPVaV - 2013/5.1/05-SORO
Annotation

The strategic objective of the project is in compliance with the
current long-term STU aim. Its implementation eliminates most of
the obvious shortcomings of the STU educational infrastructure,
thereby achieving the efficiency and improvement of the Uni-
versity educational activities, which will contribute significantly
to improving the STU competitiveness and success within
various national and international activities. Modernisation of
the educational infrastructure along with the outcomes of edu-
cation and scientific activities will gradually help STU become
one of the driving forces of development in the regions where

the individual STU workplaces perform.
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DOMACE PROJEKTY

VEGA 1/0162/11
Vplyv nehomogenit na GZitkové viastnosti pasok na baze vyso-
koteplotnych supravodivych materidlov. (UMAT)

VEGA 1/1035/12
Stadium Struktirnej a mechanickej stability novych vysokotvrdych
povlakov na kondtrukénych a nastrojovych materidloch. (UMAT)

VEGA 1/0143/12
Vplyv expozi¢nych podmienok na vyvoj binarnych a ternarnych
faz v komplexnych kovovych zliatindch na béaze hlintka. (UMAT)

VEGA 1/0511/13
Stadium turbulentného akré&neho procesu v dvojhviezdnych
akréénych systémoch prostrednictvom flickeringu. (UMAT)

VEGA 1/0770/13
Struktdra, viastnosti a procesy na povrchov a rozhrania mate-
rigdlov: pocitatové modelovanie. (UMAT)

VEGA  1/0402/13
KvantifikAcia radia¢ného poSkodenia kompozitnych materialov
termonuklearne flzne reaktory. (UMAT)

VEGA 1/0356/13
Sttdium relaxaénych mechanizmov v kompozitoch so Special-
nymi plnivami na baze uhlika. (UMAT)

NATIONAL PROJECTS

VEGA 1/0162/11
Effects of inhomogeneities on functional properties of high tem-
perature superconducting wires. (UMAT)

VEGA 1/1035/12
Study into structural and mechanical stability of a new extremely
hard coating for the construction and tool materials. (UMAT)

VEGA 1/0143/12

The Influence of exposure conditions on the evolution of binary
and ternary phases in aluminium based complex metallic
alloys. (UMAT)

VEGA 1/0511/13
Study of the turbulent accretion process in accreting binary
systems through flickering activity. (UMAT)

VEGA 1/0402/13
Quantification of radiation damage in composite materials for
thermonuclear fusion reactors. (UMAT)

VEGA 1/0356/13
Studly of relaxation mechanisms in composites with special car-
bon-based filling. (UMAT)



VEGA 1/0735/14
Stadium metalurgicke] podstaty zmien &truktdry a vlastnostf
Cr-V- ledeburitickej ocele kryogénnym spracovanim. (UMAT)

VEGA 1/0068/14
Korézna odolnost’ progresivnych kovovych zliatin na baze zinku,
hlintka a cinu. (UMAT)

VEGA 1/0811/14

Vyuzitie komplexnej termickej analyzy a vypoc&tovej termody-
namiky pri 8tadiu procesov v progresivnych materiélovych sys-
témoch. (UMAT)

VEGA  1/0254/11
Technologické dediénost’ procesu mikroobrabania laserom a
jej vplyv na technologické a Uzitkové vlastnosti materialu. (UVTE)

VEGA  1/2594/12

Vyskum metalurgického spéjania a d'alSich technologickych
procesov spracovania hor¢ikovych a inych lahkych zliatin pro-
gresivnymi a ekologicky vhodnymi technol6giami. (UVTE)

VEGA 1/0615/12
Vplyv parametrov 5-osového brisenia na geometrickd pres-
nost’ stopkovych reznych néastrojov. (UVTE)

VEGA 1/0455/14
Vyskum modifikovanych spéjkovacich zliatin pre beztavivové
spajkovanie kovovych a keramickych materialov. (UVTE)

VEGA 1/0735/14
A study into the metallurgy nature of the structure and property
changes of Cr-V ledeburitic steel by sub-zero treatment. (UMAT)

VEGA 1/0068/14
Corrosion resistance of advanced metal alloys on the basis of
zine, aluminium and tin. (UMAT)

VEGA 1/0811/14
Using complex thermoanalysis and computer thermodynamics
in the study of processes in advanced material systems. (UMAT)

VEGA 1/0254/11

Technological heritability of laser micromachining process and
its influence on technological and exploatation properties of
material. (UVTE)

VEGA 1/2594/12

Research into the metallurgical joining and other technological
processes of processing the magnesium and other light alloys by
progressive and suitable environmeni-friendly technologies. (UVTE)

VEGA 1/0615/12
Effect of the 5 axis grinding parameters on the geometrical pre-
cision of shank cutting tools. (UVTE)

VEGA  1/0455/14
Research into modified soldering alloys for the fluxless solde-
ring of the metal and ceramic materials. (UVTE)

VEGA 1/0470/14
Vyuzitie modernych met6d optického 3D skenovania na ana-
lyzu deformécii zvarkov. (UVTE)

VEGA 1/0477/14

Skdmanie vplyvu vybranych charakteristik procesu obrébania
s vyuzitim HI-technolégii obrabania na vyslednu kvalitu obréa-
banych pléch a bezproblémovid montaz. (VTE)

VEGA 1/0481/14
Vyskum diagnostiky chyb zvarovych spojov pomocou moder-
nych NDT metéd. (UVTE)

VEGA 1/1203/12
Manazment kvality inform&cif v projektovom riadenf v priemy-
selnych podnikoch v SR. (UPMK)

VEGA 1/0787/12

Identifikacia kldCovych parametrov udrzatelnej vykonnosti prie-
myselnych podnikov v podmienkach multikultirneho prostredia.
(UPMK)

VEGA  1/0448/13
Transformacia ergonomického programu do Strukitry manazérstva
podniku integraciou a vyuzitim modulov QMS, EMS, HSMS. (UPMK)

VEGA 1/0285/12
Vyskum moznosti implementécie "inteligencie" do montéznych
procesov. (UVSM)

VEGA  1/0470/14
Utilising advanced methods of optical 3D scanning for the ana-
lysis of weldments. (UVTE)

VEGA 1/0477/14

An investigation of selected machining process characteristics
by using Hl-technologies of machining and their effect on the
resulting quality of machined surfaces and trouble-free loading.
(UVTE)

VEGA 1/0481/14
Research of defect diagnostic of welded joint by using of mo-
dern NDT methods. (UVTE)

VEGA 1/1203/12
Information Quality Management in project management of in-
dustrial companies in SR. (UPIM)

VEGA 1/0787/12
Identification of key parameters of sustainable performance of
industrial companies under the conditions of a multicultural en-
vironment. (UPMK)

VEGA 1/0448/13

Transformation of the ergonomics programme into the com-
pany management structure through integration and utilisation
QMS, EMS, HSMS. (UPMK)




VEGA  1/1041/11

Analyza nerovnovéaznych tepelno-metalurgickych a napét'ovo-
deformadénych procesov vo vyrobnych technolégiach zahffiaja-
cich rychle ochladzovanie a tuhnutie kovovych materidlov. (UVSM)

VEGA  1/0214/11
Stadium vplyvu variabilnych parametrov pruZného mechatro-
nického systému na jeho riadenie. (UIAM)

VEGA 1/0640/14

Stadium vyuZitia progresfvnych oxidaénych metéd pre predize-
nie zivotnosti procesnych kvapalin a pre nasledné urychlenie
biologickej likvid4cie na konci ich zivotného cyklu. (UBEK)

KEGA 001STU-4/2014
Implementécia nedestruktivnych metéd urCenych pre popis fyzikal-
nych vlastnosti progresivnych tenkovrstvovych materiélov. (UMAT)

KEGA 027STU-4/2014
Budovanie virtualneho laboratéria robotiky a manipulaénej
techniky. (UVSM)

KEGA 037STU-4/2012

Zavedenie predmetu "Udrzatelné spologensky zodpovedné
podnikanie" do &tudijného programu Priemyselné manazérstvo
na Il. stupni MTF STU Trnava. (UPMK)

VEGA 1/0285/12
Research into the possibilities of "intelligence" implementation
in the assembly process. (UVSM)

VEGA 1/1041/11

Analysis of non equilibrium thermal, metallurgical and stress
strain processes in production technologies involving rapid
cooling and solidification of metallic materials. (UVSM)

VEGA 1/0214/11
Study of flexible mechatronics system variable parameters inf-
luence on its control. (UIAM)

VEGA  1/0640/14

Studying the use of advance oxidative processes for metalwor-
king fluids lifetime extension and for their following acceleration
of biological disposal at the end of the life cycle. (UBEK)

KEGA 001STU-4/2014

Implementation of non-destructive methods for the description of
the physical characteristics of advanced thin-layered materials.
(UMAT)

KEGA 027STU-4/2014
Building a virtual laboratory of robotics and manipulation tech-
nology. (UVSM)

KEGA 003STU-4/2012
Tvorba interaktivnej multimedialnej u¢ebnice"Mechatronika" pre
stredné odborné Skoly. (UIAM)

KEGA 011STU-4/2012
Identifikacia a vyhodnocovanie tvarov a povrchov materialov
snimanych laserovym konfokalnym mikroskopom. (UIAM)

KEGA 032STU-4/2014

Implementécia principov Blended Learningu do vyucby pro-
gramovania CNC vyrobnych strojov a zariadeni s pokrokovou
kinematickou &truktdrou. (UVTE)

KEGA 047STU-4/2012

Vybudovanie on-line uéebne pre dynamické vzdelévanie §tu-
dentov SS a VS z oblasti navrhu a vyroby tvarovo zloZitych st-
Ciastok. (UVTE)

KEGA 002STU-4/2013
Vybudovanie vyu€bového laboratéria pre rekondtrukciu pozia-
rov v laboratérnej mierke. (UBEI)

KEGA 028STU-4/2013
E-learning vo forme priru¢ky bezpec&nosti a ochrany zdravia pri
zvarani. (UBEI)

KEGA 037STU-4/2012

Implementation of the subject " Corporate Social Responsibility
Entrepreneurship” into the study programme Industrial Mana-
gement in the second degree at MTF STU Trnava. (UPMK)

KEGA 003STU-4/2012
Elaboration of interactive multimedia textbook ‘Mechatronics"
for secondary vocational schools. (UIAM)

KEGA 011STU-4/2012
Identification and evaluation of shapes and surfaces of mate-
rials scanned by laser confocal microscope. (UIAM)

KEGA 032STU-4/2014

The implementation of blended learning principles into tea-
ching the programming of CNC machine tools and devices with
a progressive kinematic structure. (UVTE)

KEGA 0475TU-4/2012

Building an on-line classroom for the dynamic education of se-
condary school and university students in the field of design
and production of free-form parts. (UVTE)

KEGA 002STU-4/2013
Construction of an educational laboratory for fire reconstruction
on a laboratory scale. (UBEI)

KEGA 028STU-4/2013
E learning as a Handbook of Health and Safety in Welding UBEI. (UBEI)



APVV  APVV-0059-10
Interakcie v bio a nanosystémoch. (UMAT)

APVV  APVV-0434-10
Krystalizacia a vlastnosti novych peritektickych zliatin na baze TiAl.
(UMAT)

APVV  APVV-0057-12
Progresivne metddy zist'ovania poziarno-technickych charak-
teristlk materialov v poZiarnom inZinierstve. (UBEK)

APVV  APVV-0076-11

Stadium krystalovej struktary a termodynamickych viastnostt
komplexnych kovovych zliatin na béaze hlinika respektive zinku.
(UMAT)

APVV  APVV-0248-12
Vyskum vlastnosti zvarovych spojov duplexnych a superdu-
plexnych oceli. (UVTE)

APVV  APVV-0023-12
Vyskum novych spéjkovacich zliatin pre beztavivové spéjkova-
nie s vyuzitim li¢ovych technolégif a ultrazvuku. (UVTE)

APVV  APVV-0059-10
Interactions in bio and nanosystems. (UMAT)

APVV  APVV-0434-10
Solidification and properties of novel peritectic TiAl based al-
loys. (UMAT)

APVV  APVV-0057-12
Progressive methods of material fire technical characteristics
determination in fire engineering. (UBEK)

APV  APVV-0076-11
Study of crystal structure and thermodynamic properties of alu-
minium base and zinc base complex metallic alloys. (UMAT)

APV APVWV-0248-12
Research of weld joints properties of duplex and superduplex
steels. (UVTE)

APV APVV-0023-12
Research of new soldering alloys for fluxless soldering with the
application of bearn technologies and ultrasound. (UVTE)

MEDZINARODNE PROJEKTY

EFDA-European Fusion Development Agreement

EURATOM CU

Chemicka erézia: Po&itacové modelovanie interakcii vo filmoch
na baze uhlika vystavenych molekulovym iénom a vodiku.
(UMAT)

NV Bekaert SA
Pokrokové materidly, spracovanie a automatizacné technolégie.
(UMAT)

V4 21310155
Festival vedy ako platforma pre posilnenie spoluprace medzi
univerzitami regiénu V4. (UPIM)

Nadacia Volkswagen Slovakia 075/14_RT

Vzdelanie do praxe: Virtual Commissioning ako technologicky na-
stroj buducnosti pre virtualne uvedenie vyrobnych systémov do
automobilovej prevadzky v ramci koncepcie “Digitalny prodnik'".
(UVSM)

INTERNATIONAL PROJECTS

EFDA-European Fusion Development Agreement

EURATOM CU

Chemical sputtering: Computational modelling of interactions
in the carbon containing films exposed to molecular ions and
hydrogen. (UMAT)

NV Bekaert SA
Advanced materials, processing and automation technologies
(UMAT)

V4 21310155
Festival of Science as a Platform for Intensifying Cooperation
between V4 Region Universities. (UPIM)

Found Volkswagen Slovakia 075/14_RT

Equcation for practice: Virtual Commissioning as a future tech-
nology tool for virtual implementation of production systems into
automobile production within the "Digital Company" concept.
(UVSM)




Popredné centra a laboratéria MTF STU

e Biologické laboratérium

e Centrum excelentnosti 5-osového obrabania

e Centrum excelentnosti pre diagnostiku materialov

e Centrum pre rozvoj kompetencii v oblasti priemyselného
inZinierstva a manazmentu

e Centrum pre vyskum a vyvoj v oblasti elektronovolicovych
a progresivnych oblukovych technolégii zvarania, navarania
a povrchového spracovania-WeldCenter

e Centrum pre vyvoj a aplikaciu progresivnych diagnostickych me-
téd v procesoch spracovania kovovych a nekovovych materiélov

Chemické laboratérium

Fyzikalnochemické laboratérium
Laboratérium RE-CAD-CAM-CAQ
Laboratérium analytickych metod

Laboratérium bezpenostného inzinierstva
Laboratérium CAD

Laboratérium elektrolyticko-plazmovych technolégif
Laboratérium FESTO

Laboratérium formovacich zmesi

Popredné e Laboratérium fyzikalnochemickych merani a vypoctov
centra e Laboratérium hodnotenia kvality zvarovych spojov

a laboratoéria e Laboratérium ICIM
MTF STU

Leading

centres and Leading centres

laboratories and laboratories at the MTF STU
at the MTF STU

e [ aboratory of Biology

e Excellence Centre of 5-axis machining

e Excellence Centre of Diagnostics of Materials

e Centre for development of the competencies in the field of
industrial engineering and management

e Centre for research and development in the field of the electron-
-beam and progressive arc technologies of welding, cladding
and surface-finishing (WeldCenter)

e Centre for the development and application of progressive
diagnostic methods in the processes of metal and non-metal
material distribution

e Chemical Laboratory

e Physical-Chemical Laboratory

e [ aboratory RE-CAD-CAM-CAQ

e [aboratory of Analytical Methods

e [ aboratory of Safety Engineering

e [ aboratory of CAD

e [ aboratory of electrolytic-plasmatic technologies

e FESTO Laboratory

e [ aboratory of molding compounds

e [ aboratory of Physical - Chemical Measurements and Calculations



Laboratérium integracie informacnych a riadiacich systémov
Laboratérium koréznych skusok

Laboratérium mechanického obrabania (SLMO)
Laboratérium mechaniky strojov

Laboratérium merania procesov

Laboratorium montaze

Laboratérium numerickej analyzy

Laboratérium plazmatickej modifikacie a depozicie
Laboratorium pneumatiky

Laboratérium pocitatového modelovania

Laboratérium pocitacovej podpory

Laboratérium pocitacovej podpory manazmentu podniku
Laboratérium pocitacovej podpory projektového riadenia
Laboratérium povlakovania a tepelného spracovania
Laboratérium praskovej metalurgie

Laboratérium pre vyskum a meranie vibra¢nych a akustickych
javov

Laboratérium pre vyvoj a vyskum pokrocilych kovovych
materialov a kompozitov

Laboratérium programovatelnych logickych automatov a prie-
myselnych regulatorov

Laboratdrium pruznych vyrobnych systémov s robotizovanou
obsluhou pre prostredie bezvykresovej vyroby
Laboratérium riadiacich systémov

Laboratory of weld joint quality evaluation

ICIM Laboratory

Laboratory of the Information and Control Systems Integration
Corrosion test laboratory

Machining laboratory

Laboratory of machine mechanics

Laboratory of processes measuring

Laboratory of Assembly

Laboratory of Numerical Analysis

Laboratory of plasmatic Modlification and Deposition
Laboratory of pneumatics

Laboratory of Computer Modelling

Laboratory of CAx technologies

Laboratory of computer aided enterprise management
Laboratory of computer aided project management
Laboratory of Coating and Heat Treatment

Laboratory of Powder Metallurgy

Laboratory of research and measurement of vibration and noise
Laboratory for Development and Research of Advanced
Metallic Materials and Composites

Laboratory of Programmable Logic Controllers and Industrial
Controllers

Laboratory of flexible manufacturing systems with robotized
manipulation supported by drawing-free production

Laboratérium rizikovej analyzy

Laboratérium robotiky

Laboratérium rozvoja manazérskych kompetencii
Laboratérium spéjkovania

Laboratérium spalovacich procesov

Laboratérium strojarskej metrolégie

Laboratérium Strukturnych analyz materialov

Laboratdrium technickych prostriedkov automatického riadenia
Laboratérium technolégie obrabania

Laboratérium technolégie tvarnenia

Laboratorium technoldgie zvarania

Laboratérium technolodgii ionového luca

Laboratérium tepelného spracovania a mechanickych skusok
Laboratérium tepelnych tokov

Laboratérium termofyzikalnych merani a vypoctov
Laboratérium termomechaniky a mechaniky tekutin
Laboratérium vyvoja informaénych a riadiacich systémov
Laboratérium vyuzitia a propagéacie obnovitelnych zdrojov energie
Univerzitny vedecky park

Vedeckeé pracovisko automatizécie a informatizacie vyrobnych
procesov a systémov

Vedecké pracovisko materialového vyskumu

Virtuélne laboratérium pneumatickych a elektropneumatickych
systémov.

Laboratory of Control Systems

Laboratory of Risk Analyse

Laboratory of Robotics

Laboratory of managerial competence development
Laboratory of Soldering

Laborator of combustion processes

Laboratory of engineering metrology

Laboratory of Structural Analysis of Materials

Laboratory of Automatic Control Hardware

Laboratory of machining technology

Laboratory of forming technology

Laboratory of welding technology

Laboratory of ion beam technologies

Laboratory of Heat Treatment and Mechanical Testing
Laboratory of heat flow

Laboratory of Thermophysical Measurements and Calculations
Laboratory of Thermodynamics and Mechanics of Fluids
Laboratory of Information and Control Systems Development
Laboratory of utilization and promotion of renewable energy sources
University Scientific Park

Scientific Centre of Automation and ICT Implementation in
Production Processes

Scientific Centre of Materials Research

Virtual Laboratory of Pneumatics and Electro-pneumatics Systems.
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Zoznam patentov autorov MTF STU

VANIS, Peter a kol.
Obal pre zZiarové izostatické lisovanie kovovych a keramickych
vyrobkov zlozZitych tvarov. 1990.

HRIVNAKOVA, Dasa - HRNCIAR, Viliam - KOVALIK, Stefan -
CAPLOVICOVA, Maria
Bezodpadové technoldgia vyroby permanentnych magnetov
na baze SmCo5. 1990.

MURGAS, Marian
Spdsob premiesavania tekutého kovu pri kontinualnom liatf
bram. 1990.

MURGAS, Marian - POKUSA, Anton - CHAUS, Alexander
Spoésob elektrotroskového liatia s pouZitim praskového poloto-
varu. 1990.

MURGAS, Marian
Spdsob elektrotroskového odlievania antikoréznych oceli. 1990.

Zoznam MURGAS, Marian - POKUSOVA, Marcela
patentov Spésob modifikacie ocele pri elektrotroskovom procese. 1990.

autorov MURGAS, Marian
MTF STU Spodsob elektrotroskového zvarania. 1990.

List of patents

of authors List of the STU MTF author’s patents
STU MTF

VANIS, Peter et al.
A package for the isostatic pressing of the metal and ceramic
products of free-form shapes. 1990.

HRIVNAKOVA, Dasa - HRNCIAR, Viliam - KOVALIK, Stefan -
- CAPLOVICOVA, Maria

Waste-free technology of producing the permanent magnets
based on SmCo5. 1990

MURGAS, Marian
A method of mixing liquid metal in the continual casting
of slabs. 1990.

MURGAS, Marign - POKUSA, Anton - CHAUS, Alexander
A method of electro-slag casting by using a powder semi-pro-
duct. 1990.

MURGAS, Marign
A method of electro-slag casting of stainless steels. 1990.

MURGAS, Marian - POKUSOVA, Marcela
A method of modifying steels in the electro-slag process. 1990.

MURGAS, Marign
A method of electro-slag casting. 1990.



SLUCKIJ, A - LEKACH, S. N. - BESTUZEV, S - TRIBUSEVSKIJ,
V. - MURGAS, Marian - WACHTER, Igor
Modifikéator pre liatinu. 1990.

ORAVEC, C. - BROUSEK, Milo$ - HRIVNAKOVA, Daga
Zariadenie na vytvéranie rot. str. magnetického pola. 1990.

HRNCIAR, Viliam - HRIVNAKOVA, Daga
Ochrana nesypkych magnetickych praskov pred oxidaciou
na vzduchu a ich granulacia. 1990.

SEDLACEK, Miroslav - HOSTIN, Stanislav - KALINA, Frantidek
- SPOUSTA, Jiri
Odvalovaci kapalinova turbina. 2005.

TURNA, Milan - BELKO, Milan - MARONEK, Milan
Oteruvzdorn4 vrstva tvamiaceho nastroja a spdsob jej pripravy. 1989.

DEMIAN, Svetozar - HRNCIAR, Viliam
Magneticky detektor zvarovych spojov vo feromagnetickych
materialoch. 2006.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Hydraulic motor : European patent. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine : Canadian patent. 2004.

SLUCKIJ, A - LEKACH, S. N. - BESTUZEV, S - TRIBUSEVSKIJ,
V. - MURGAS, Marian - WACHTER, Igor
A modifier for cast iron. 1990.

ORAVEC, C. - BROUSEK, Milos - HRIVNAKOVA, Désa
Equipment for generating rotational alternating magnetic field.
1990.

HRNCIAR, Viliam - HRIVNAKOVA, Désa
Protection of non-powdery magnetic powders from oxidation
in the air and their granulation. 1990.

SEDLACEK, Miroslav - HOSTIN, Stanislav - KALINA, Frantidek
- SPOUSTA, Jiri
Rolling fluid turbine. 2005.

TURNA, Milan - BELKO, Milan - MARONEK, Milan
A wear-resistant layer of forming tool and the method of its
fabrication. 1989.

DEMIAN, Svetozar - HRNCIAR, Viliam
Magnetic detector of weld joints in ferromagnetic materials. 2006.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Hydraulic motor : European patent. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine : Indian patent. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine : European patent. 2002.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Hydraulic motor. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Hydraulik makinesi. 2004.

ZITNANSKY, Marcel - DOLEZAL, B. - OLEJNIK, J. - KRCA, J.
Formovacia hmota a spdsob vyroby odlievacich foriem. 1986.

ZITNANSKY, Marcel - DOSKAR, J - BUGANIC, J. - DOLEZAL,
B. - KRCA, J. - KOVANDOVA, K.

Viacvrstvova Skrupinovéa forma pre usmernenie krystalizované
presné odliatky. 1986.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine : Canadian patent. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine : Indian patent. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine : European patent. 2002.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Hydraulic motor. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Rolling fluid machine. 2004.

SEDLACEK, Miroslav - HOSTIN, Stanislav
Hydraulik makinesi. 2004.

ZITNANSKY, Marcel - DOLEZAL, B. - OLEJNIK, J. - KRCA, J.
Forming material and production of casting moulds. 1986.

ZITNANSKY, Marcel - DOSKAR, J - BUGANIC, J. - DOLEZAL,
B. - KRCA, J. - KOVANDOVA, K.

A multi-layer shell form for controlling the crystallised precise
castings. 1986.



PROKSA, Miloslav a kol.
Zliatina pre zhotovenie dlah a fixatnych prvkov. 1988.

TURNA, Milan - SEVC, Peter - VITEK, J. - RYBAN, Dugan
Spo6sob zvarania rdrkovych bimetalov tlakom za studena. 1987.

MARECEK, J. - TURNA, Milan - PULC, Vojtech
Stacionérna sonda rtg Ziarenia. 1986.

KALOFOROV, N - ADAMKA, Jozef
Material na zhotovenie hragiek. 1989.

KALOFORQV, N - ADAMKA, Jozef
Material na vytvarnu prax. 1989.

KALOFOROQV, N.
Material na pripravu polypropylénovych viakien, ktory ufah&uje
jednosmerny dlziaci proces a zlep3uje tvarova stélost’. 1989.

VANIS, Peter - ADAMKA, Jozef - BELKO, Milan
Spdsob vyroby keramickych materidlov so sklo-keramickym
povlakom pre pouZite v medicine. 1987.

KALOFOROQV, N.
Spoésob vyroby pigmentového koncentratu pre farbenie poly-
propylénovych vidkien. 1986.

PROKSA, Miloslav et al.
Alloy for making splinters and fixation elements. 1988.

TURNA, Milan - SEVC, Peter - VITEK, J. - RYBAN, Dusan
A method of cold pressure welding of pipe bimetals. 1987.

MARECEK, J. - TURNA, Milan - PULC, Vojtech
Stationary probe of X-ray radiation. 1986.

KALOFOROV, N - ADAMKA, Jozef
A material for production of toys. 1989.

KALOFOROV, N - ADAMKA, Jozef
A material for artistic practice. 1989.

KALOFOROV, N.

A material for production of polypropylene fibres, facilitating
a unidirectional lengthening process and improving the form
stability. 1989.

VANIS, Peter - ADAMKA, Jozef - BELKO, Milan
A method of producing ceramic materials with a glass-ceramic
coating for medical applications. 1987.

KALOFOROV, N.
A production method of a pigment concentrate for dying
polypropylene fibres. 1986.

PODOLSKY, Michal - MURGAS, Marian - KOVAC, M. - SOJKA,
B. - FULLE, J.

Podavaci mechanizmus drétu s programovanim pritlaénej sily
podavacich elusti. 1988.

PODOLSKY, Michal - MURGAS, Marian
Spdsob vyroby gulového ukon&enia W-ihly do bodovych tla-
Giarni. 1988.

FILIP, Pavol - PROKSA, Miloslav
Spoésob vyroby dlah a fixatnych prvkov zo Zliatiny titanu a niklu.
1988.

BACA, Jozef
Zariadenie na vypletanie tenisovych rakiet. 1989.

DEMIAN, Svetozar - HRNCIAR, Viliam
Krystalizator plazmovej pece. 2010.

KUDELKA, Ivan - HAZLINGER, Marian
Spojka s membranovou pruzinou. 1989.

KUDELKA, Ivan - HAZLINGER, Marian - ZEMAN, Kristian
Kotuc¢ova spojka s membranovou pruzinou. 1989.

PODOLSKY, Michal - MURGAS, Marién - KOVAC, M. - SOJKA,
B. - FULLE, J.

A wire-feeding mechanism with programmable compressive
force of feeding jaws. 1988.

PODOLSKY, Michal - MURGAS, Marign
A method of producing a ball-end of W-pin for dot printers.
1988.

FILIP, Pavol - PROKSA, Miloslav
A method of producing splinters and fixation elements of the
nickel and titanium alloys. 1988.

BACA, Jozef
A device for extricating tennis racquets. 1989.

DEMIAN, Svetozar - HRNCIAR, Viliam
A crystalliser for plasma furnace. 2010.

KUDELKA, Ivan - HAZLINGER, Marian
The clutch with diaphragm spring. 1989.

KUDELKA, Ivan - HAZLINGER, Maridn - ZEMAN, Kristidn
The disc clutch with diaphragm spring. 1989.

MARTINKOVIC, Maro$ - KOLENAK, Roman
Geometry fixator of a lap soldered joint. 2012.



MARTINKOVIC, Maro$ - KOLENAK, Roman
Fixator geometrie preplatavaného spajkovaného spoja. 2012.

ILCIK, Stefan - BOZEK, Pavol - STOLLMANN, Viadimir
Spdsob tazby dreva laserom a laserovéa rezacia hlavica na
tazbu dreva. 2018.

MARTINKOVIC, Maro$§
Z&drzny filter kvapalného kovu. 2002.

BOZEK, Pavol - POKORNY, Peter - KORSHUNOV, A. I. - TRNKA,
Kamil
Segmentova flexibilna skrutka s napinacou maticou. 2013.

MARTINKOVIC, Maro$ - KOLENAK, Roman
Forma na vyrobu skuSobného spéjkovaného spoja. 2012.

BOZEK, Pavol - PIVARCIOVA, Elena - TREBUNA, Peter - HALENAR,
Igor - TOTHOVA, Maria - HARTANSKY, René - PIRNIK, Rastislav
- SIMAK, Vojtech

Systém zvySovania bezpecénosti priechodnosti tunelov. 2014.

ILCIK, Stefan - BOZEK, Pavol - STOLLMANN, Viadimir
Method of the laser wood production and a laser cutting head
to wood extraction. 2013.

MARTINKOVIC, Maros
Retention filter of liquid metal 2002.

BOZEK, Pavol - POKORNY, Peter - KORSHUNOV, A. I. -
TRNKA, Kamil
Segmented flexible screw with turnbuckles. 2013.

MARTINKOVIC, Maros - KOLENAK, Roman
A mould for fabricating a test soldered joint. 2012.

BOZEK, Pavol - PIVARCIOVA, Elena - TREBUNA, Peter - HALE-
NAR, Igor - TOTHOVA, Maria - HARTANSKY, René - PIRNIK,
Rastislav - SIMAK, Vojtech

System of increasing the safety of tunnels. 2014.

BOZEK, Pavol - POKORNY, Peter - PIVARCIOVA, Elena -
NIKITIN, Ju. R. - HALENAR , Igor - SIMAK, Vojtech - PIRNIK,
Rastislav - HORVATH, Dusan

System of autonomous control of robot’s trajectory. 2014.

BOZEK, Pavol - POKORNY, Peter - PIVARCIOVA, Elena - NIKITIN,
Ju. R. - HALENAR, Igor - SIMAK, Vojtech - PIRNIK, Rastislav -
HORVATH, Dugan

Systém autonémnej kontroly trajektérie robota. 2014.

ONDRIGA, Martin - BOZEK, Pavol - HATIAR, Karol - ONDRIGA,
Lubos

Automatické bezkontaktné meranie polohy antropometrickych
bodov. 2013.

BOZEK, Pavol - TANUSKA, Pavol - NAVICKAS, Kastutis -
- ONDRIGA, Lubo$

Systém na automatické meranie a vyhodnocovanie zmeny
homogénnosti materialov v redlnom ¢ase. 2013.

VAZQUEZ VILLALABEITIA, Manuel - KOLESAR, Vladimir
Sensor de temperatura para sistemas microelectromecénicos
y procedimiento de fabricacién. 2014

KOLENAK, Roman - MARTINKOVIC, Marog§
M&kka spéjka na baze bizmut-striebro s pridavkom lantanu. 2015.

ONDRIGA, Martin - BOZEK, Pavol - HATIAR, Karol - ONDRIGA,
Lubos

Automatic contactless measurement of the antropometric
points position. 2013.

BOZEK, Pavol - TANUSKA, Pavol - NAVICKAS, Kastutis -
- ONDRIGA, Lubos

System for automatic measurement and evaluation of the ma-
terial homogeneity changes in real time. 2013.

VAZQUEZ VILLALABEITIA, Manuel - KOLESAR, Viadimir
Sensor de temperatura para sistemas microelectromecanicos
y procedimiento de fabricacién. 2014.

KOLENAK, Roman - MARTINKOVIC, Maro$
Bismuth-silver solder with lanthanum addition. 2015.

Translation of this part by Emilia Mironovova.
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Ustav materidlov
Institute of Materials

Riaditel / Director: prof. Ing. Lubomir Caplovié, PhD.

M: +421 918 646 043

e-mail: lubomir.caplovic@stuba.sk

Zastupca riaditela pre vedu a vyskum / Deputy Director for Science
and Research: prof. Ing. Peter Jurci, PhD.
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e-mail: peter.jurci@stuba.sk

Ustav vyrobnych technolégit
Institute of Production Technologies

Riaditel / Director: prof. Ing. Peter Sugar, PhD.
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‘e-mail: peter.sugar@stuba.sk

Zastupca riaditela pre vedu a vyskum / Deputy Director for Science
and Research: doc. Ing. Erika Hodulova, PhD.

M: +421 903 367 899

e-mail: erika.hodulova@stuba.sk
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Institute of Industrial Engineering
and Management

Riadite! / Director: doc. Ing. Jana Sujanové, PhD.

M: +421 906 068 187

e-mail: jana.sujanova@stuba.sk

Zastupca riaditela pre vedu a vyskum / Deputy Director for Science
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