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KTO JE
MTF STU

Slovenska technicka univerzita v Bratislave,
ktorej sicastou je Materialovotechnologicka
fakulta so sidlom v Trnave, dlhoroéne patri
medzi popredné vyskumné univerzity

na Slovensku. Potvrdzujd to aj svetové rebritky
univerzit - QS World University Rankings®,
Times Higher Education World University
Rankings a Academic Ranking of World
Universities, alebo The Best Global
Universities ranking

ACADEMIC
RANKING OF
WORLD
%~ UNIVERSITIES

&R

pCADE
o
Saygyan®

ABOUT
STUMTF

The Slovak University of Technology in Bratislava,
comprising the Faculty of Materials Science
and Technology based in Trnava, belongs to
the prestigious research universities in Slovakia,
as confirmed by the QS World University
Rankings®, Times Higher Education World
University Rankings and Academic Ranking

of World Universities or The Best Global
Universities ranking.



VYSKUMNA
CINNOST
MTF STU

Cielom Materialovotechnologickej fakulty STU
v Bratislave so sidlom v Trnave je, v kontexte
s viziou STU, byt vyskumne orientovanou a
medziniarodne uznavanou fakultou v ramci
fakalt podobného zamerania vo svetovom
meradle t.j. fakdlt, ktoré rozvijaja moderné
trendy vo vyskume a priemyselnej vyrobe,

s dérazom na progresivne materialy, sofistiko-
vané vyrobné technolégie a priemyselné
inZinierstvo, automatiziciu a informatizéciu
vyrobnych a technologickych procesov ako aj
kvalitu, bezpeénost, environmentélne a mana-
Zérske aspekty priemyselnej produkcie.

RESEARCH
ACTIVITY
OF STUMTF

As part of the Slovak University of Technology
in Bratislava, Faculty of Materials Science and
Technology based in Trnava endeavours to be
a research-oriented and internationally
recognized faculty developing modern trends
in research and industrial production, with
emphasis on advanced materials, sophisticated
production technologies and industrial
engineering, automation and computerization
of manufacturing and technological processes,
as well as quality, safety, environmental and
managerial aspects of industrial production.



ZAMERANIE
YYSKUMN EJ
CINNOSTI MTF STU

Vyskumna &innost MTF STU sa realizuje
formou:

 projektov zékladného a aplikovaného
vyskumu s podporou domécich grantovych
agentur,

* dopytovo orientovanych projektov,

* projektov rieSenych v ramci medzinarodnych
programov a zahraniénych grantovych
schém,

* projektov medzinarodnej vedecko-technickej
spolupréace,

¢ zmluvného vyskumu a vyvoja.

Obsahovo je vedeckovyskumna &innost fakulty
orientovana najma na nasledovné oblasti:

* materidlovy vyskum s orientéciou
na vyskum, vyvoj a technologické
spracovanie materialov,

* vyskum a vyvoj novych technolégii
priemyselnej vyroby, orientovanych najma
na technologické spracovanie modernych
technickych materialov a ekologicky &isté
produkcie,

* priemyselna informatika a automatizécia,

riadenie procesov a informaéné zabezpecenie

technologickych a vyrobnych systémov,
vyskum v oblasti priemyselného inZinierstva

a manazmentu priemyselnych podnikov,

bezpeénost a spolahlivost technologickych

zariadeni a systémov s dérazom na metddy
analyzy a syntézy systémov.



FOCUS
OF THE STU MTF
RESEARCH ACTIVITY

Research activity of STU MTF takes the forms of:

 Projects of the base and applied research
supported by the domestic grant agencies,

¢ Demand-oriented projects,

* Projects within the international programmes
and international grant schemes,

 Projects of international scientific
and technical collaboration,

e Contractual research and development.

The Faculty research activities are focused on

the following areas:

e Materials research with emphasis on the ma-
terials research, development and treatment,

* Research and development of new technologies
of industrial production, oriented mainly on
technological treatment of modern engineering
materials and ecologically clean production,

e Industrial informatics and automation, process
control and information security for the
technology and manufacturing systems,

* Research into Industrial engineering and
management of industrial enterprises

e Safety and reliability of technology equipment
and systems, with emphasis on the methods
of systems analysis and synthesis.




OBLASTI
A PRIORITY
VYSKUMNEJ
CINNOSTI

Akreditovanymi oblastami vyskumu MTF STU
su:
* metalurgické a monténne vedy
* strojarstvo
¢ informatické vedy, automatizicia
a telekomunikacie
e inZinierstvo a technolédgie.

MSVVaS SR udelilo Materialovotechnologickej
fakulte Slovenskej technickej univerzity v Bra-
tislave prévo uskutotiiovat habilitaéné

konanie a konanie na vymenivanie
profesorov v nasledovnych odboroch:

Odbor

* strojarske technoldgie a materialy

* automatizacia

* materialy

* vyrobna technika

* priemyselné inZinierstvo

* bezpeénost a ochrana zdravia pri praci

V sidlade s definovanym poslanim Slovenskej
technickej univerzity chce Materialovotechnolo-
gicka fakulta STU ako univerzitna fakulta ak-
tivne prispievat k jeho naplneniu - s prioritou na
materialové vedy a vyrobné technolégie - v akre-
ditovanych oblastiach vyjugby, vedy a vjskumu

v ramci stanovenych kompetencii:

* realizovat univerzitny systém vzdelavania
vo v3etkych stupfioch v akreditovanych
Studijnych programoch,

e irit, prehlbovat a rozvijat poznanie
nastrojmi vedy a vyskumu,

* zabezpetit prenos vysledkov vedy a vyskumu
do procesu vzdelavania,

* zabezpetit transfer vysledkov vedy
a vyskumu do podnikatelskej praxe,

e chrénit vysledky svojho vyskumu.




FIELDS AND
PRIORITIES

OF THE STU MTF
RESEARCH ACTIVITY

Accredited research fields of STU MTF are:
* Metallurgy and Montane Sciences
* Mechanical Engineering
¢ Information Science and Telecommunications
¢ Engineering and Technologies.

The Slovak Republic Ministry of Education,
Science, Research and Sport conferred the STU
Faculty of Materials Science and Technology
the right to conduct the habilitation and
inauguration procedures in the following
fields:

Field

* Machine Technologies and Materials

e Automation

* Materials

¢ Production Technology

¢ Industrial Engineering

¢ Occupational Safety and Health Protection

The Faculty of Materials Science and Technology
strives to actively contribute to the defined
mission of the Slovak University of Technology
by prioritising materials science and pro-
duction technologies in the accredited areas
of education, science and research within the
following objectives:

* Implement the university education system
at all levels in accredited study programmes,

* Disseminate, promote and develop knowledge
through the science and research tools,

e Ensure the transfer of science and research
results into the education process,

e Ensure the transfer of science and research
results into entrepreneurial practice,

* Protect the results of the Faculty research.




1 VYSKUMNA
INFRASTRUKTURA

Vlyskumna infrastruktira je povazovana za fun-
damentélny element vedeckého napredovania
a technologického vyvoja. Zahfiia Siroké spek-
trum sofistikovanych a modernych zariadeni,
pristrojov, zdrojov alebo sdvisiacich sluzieb,
vyuzivanych vyskumnymi disciplinami rézneho
zamerania na uskutoé¢iiovanie vyskumu mimo-
riadnej vedeckej hodnoty a uznania. Podnecuje
pestovanie vednej kultiry otvaranim moZznosti
pre vzdelavanie, udrZanie si a prilakanie vyso-
kokvalifikovanych expertov, ale i budovanie
silnych timov globalneho vyznamu.

Vyskumna infrastruktira je kli€ova pre rozvoj
inovativne orientovaného priemyslu. Systém
podpory $tatnych a verejnych vyskumnych inf-
raStruktdr — s vynimkou nérodnych projektov,
ktoré st z pohladu vy3ky zdrojov doplnkové —
je zaloZeny na satazi prostrednictvom vyziev
na predkladanie dopytovo-orientovanych pro-
jektov.

Kvalitna a moderna vyskumna infrastruktara je
zakladnym a nevyhnutnym predpokladom pre
realizéciu excelentného vyskumu, ktorého vy-
sledky maja vysoky vyvojovy a inovaény poten-
cial.

Zdroj:
https://www.opvai.sk/media/57423/narodny-plan-rozvoja-inf-
rastruktary.pdf

1 RESEARCH
INFRASTRUCTURE

Research infrastructure is considered as a fun-
damental element of scientific advancement
and technological development. It includes

a wide range of sophisticated and advanced
facilities, devices, resources and related services,
used by the research disciplines of varying focus
on conducting the research of outstanding
scientific value and recognition. It encourages
the cultivation of science culture by providing
the opportunities for education, retaining and
attracting highly qualified experts, as well as
building strong teams of global importance.

Research infrastructure is crucial for the devel-
opment of innovative industry. The system of
support for the state and public research infra-
structures - with the exception of national
projects that are complementary in terms

of resources - is based on competition through
the calls for demand-oriented projects.

High-quality and modern research infrastruc-
ture is an essential and inevitable prerequisite
for the implementation of excellent research
bringing the results of a high developmental
and innovation potential.

Source:
https://www.opvai.sk/media/57423/narodny-pldan-rozvoja-infra-
Struktdry.pdf



GRANTOVA USPESNOST
MTF STU

ZA POSLEDNYCH

10 ROKOV (OD R. 2010)

SUCCESS RATE

OF THE STU MTF

GRANTS WITHIN THE PAST
10 YEARS (SINCE 2010)

Grantové schémy Typy rieSenych projektov na MTF Financie (€)
Grant Schemes Types of projects solved at MTF Finances (€)
Néarodné grantovéa schéma VEGA 4143 617
National Grant Scheme KEGA

APVV
Iné domacie projekty Vyskumné / Research 291194
Other domestic projects

Nevyskumné / Non research
Zahraniéné projekty H2020 332523
International projects Iné vyskumné / Other research

Nevyskumné / Non research
Projects for practice Vyskumné / Research 1172 995

Nevyskumné / Non research

Projektovy névrh s nazvom “Vedecko-vyskumné
centrum excelentnosti SlovaklON pre mate-
rialovy a interdisciplinarny vyskum” bol pod-
poreny vyskou 10 miliénov eur v septembri
2019 z prostriedkov eurépskych $trukturalnych
fondov na nérodnej Grovni. Projekt prispeje

k udrzatelnosti excelentného vyskumného a ino-
vaéného prostredia, zvy3i konkurencieschopnost
centra SlovaklON a Slovenskej technickej uni-
verzity medzindrodnom vyskumnom priestore.
Ide o velky vyskumny grant a dalsi krok v dsili
internacionalizovat slovensky vyskum.

Project proposal titled “SlovaklON Research
Centre of Excellence for Material and In-
terdisciplinary Research” was supported by
€ 10 m by the European Structural Funds on
national level. The Project will contribute to the
sustainability of the excellent and innovation
environment as well as it will enhance the inter-
national competitiveness of the SlovaklON
Centre and the Slovak University of Technology.
It is a significant and large research grant and
a further step in the internationalisation
efforts of the Slovak research.




1.1 UNIVERZITNY
VEDECKY PARK

Sedem univerzitnych vedeckych parkov na Slo-
vensku predstavuje vyskumné pracoviské naj-
lepsich slovenskych univerzit a SAV, vktorych
sa realizuje $pi¢kovy aplikovany vyskum a pre-
nos poznatkov z akademickej sféry do hospo-
darskej a spologenskej praxe prostrednictvom
transferu technologif (licencie, spin-off, alebo
iné formy spracovania poznatkov). Ide o kom-
plexné celky, ktoré sa zameriavajd na systema-
ticky rozvoj dzemia klG€ovych vedeckych
in3titdcii; integrujd vyskumnd infrastruktdru
do va&ieho celku a disponujd sietou unikat-
nych modernych vyskumnych pristrojov, labo-
ratérii a pracovisk; vytvéaraja priestor pre
akceleraciu idei a inkubéciu inovativnych fi-
riem prostrednictvom realizicie aplikovaného
vyskumu; disponuja velmi kvalitnym, efektiv-
nym vedeckym manazmentom, ktory vychadza
z dobrych skdsenosti v renomovanych vedec-
kych parkoch a ktory zabezpeZuje kvalitné ria-
denie a udrzatelnost univerzitného vedeckého
parku. Maximalna vy3ka podpory v pripade
UVP mohla dosiahnut 40 mil. EUR.

Na MTF STU vznikol prvy univerzitny
vedecky park na Slovensku v roku 2015.

Univerzitny vedecky park je priméarne zame-
rany na oblast materilového inZinierstva v ob-
lasti i6novych a plazmowych technolégii a
automatizicie a informatizacie priemyselnych
procesov. Univerzitny vedecky park je umiest-
neny v areéli Campusu Bottova na Ma-
teridlovotechnologickej fakulte
Slovenskej technickej uni-
verzity so sidlom
v Trnave.

1. Vedecké pracovisko materiidlového vy-
skumu - SlovaklON:
e Laboratérium technolégii i6nového zvizku
e Laboratérium plazmatickej modifikacie
a depozicie
e Laboratérium analyz pomocou i6novych
zvazkov
e Laboratérium poéitatového modelovania.

2. Vedecké pracovisko automatizicie a in-
formatizacie vjrobnych procesov a systé-
mov s laboratériami:
e Laboratérium riadiacich systémov
e Laboraté6rium ICIM
e Laboratérium integracie informa&nych

a riadiacich systémov.

Okrem vystavby novych objektov a obstarani
unikatnych technolégii pre materialovy vy-
skum a pre vyskum v oblasti automatizacie

a informatizacie vyrobnych procesov a systé-
mov s laboratériami sa podporuja dalsie akti-
vity:

3. Aplikovany vyskum v rdamci uvedenych
vedeckych pracovisk

4. Podpora moderného transferu techno-
légii do praxe v podobe transferu know-how,
inovacii a poznatkov z akademického prostre-

dia do praxe, start-up, spin-off.




1.1 UNIVERSITY
SCIENCE PARK

Seven university science parks (USP) in Slovakia
represent the research workplaces of the best
Slovak universities and the Slovak Academy of
Sciences where the top-quality applied research
and knowledge transfer from the academic
sphere into the economic and social practice
through technology transfer (licenses, spin-offs,
or other forms of knowledge processing) take
place. USPs are complex units focusing on the
systematic development of key scientific insti-
tutions via the integration of the research
infrastructure into a larger unit and having

a network of unique, modern research devices,
laboratories and workplaces. They provide
space for the acceleration of ideas and incuba-
tion of innovative companies via the imple-
mentation of applied research, and dispose

a high quality and efficient scientific manage-
ment based on best practice in renowned
science parks, thus ensuring high quality man-
agement and sustainability of the University
Science Parks. The maximum amount of sup-
port for a USP can reach € 40 mil.

The first University Science Park in Slovakia
established at STU MTF in 2015

The STU MTF University Science Park is
primarily oriented on the fields of Materials
Engineering, the lon and Plasma Technologies
and Automation, and Informatisation of Indus-
trial Processes. The University Science Park

is located on the Campus of Bottova at the
Slovak University of Technology Faculty

of Materials Science and Technology in Trnava.

1. Scientific Centre of Materials Research
- SlovakION:
e Laboratory of lon Beam Technologies
e Laboratory of Plasmatic Modification
and Deposition
e Laboratory of lon Beam Analyses
e Laboratory of Computational Modeling.

2. Scientific Centre of Automation and In-
formatisation of Production Processes and
Systems with the following laboratories:
e Laboratory of Control Systems
e Laboratory of ICIM
e Laboratory of the Information and Control
Systems Integration.

In addition to the construction of new buildings
and the acquisition of unique technologies for
the above-mentioned research fields, the fol-
lowing research areas are supported:

3. Applied research within the above-men-
tioned scientific centres

4. Support of the modern technology
transfer into practice in the form of the
know-how, innovation and knowledge transfer
from the academic environment into practice,
and support for the start-up and spin-off activ-
ities.



1.2 CENTRA
EXCELENTNOSTI

V ramci budovania vyskumnej infrastruktary
predstavovali centré excelentnosti prvy krok k
budovaniu integrovanejsej vyskumnej infra-
Struktiry pre akademické institicie, zamerané
predovietkym na materialovy vyskum, nano-
technolégie, ochranu Zivotného prostredia,
biomedicinu a biotechnolégie a pédohospodar-
sky vyskum. Zarovefi sa v nich zaéali vytvérat
spolupréce medzi jednotlivymi partnermi,
ktoré sa vyuZivali aj v ostatnych projektoch.
Bol to prvy nevyhnutny krok k tomu, aby sa
infrastruktdra vyskumnych organizacii dosté-
vala na droveii porovnatelnd s ostatnymi
statmi EU.

Slovenska technicka univerzita
v Bratislave ma vybudované centra
excelentnosti:
e Centrum excelentnosti SMART technolégii,
systémov a sluzieb
e Centrum excelentnosti pre priemyselnd
biotechnolégiu
e Centrum excelentnosti integrovanej
protipovodiiovej ochrany Gzemia
e Centrum excelentnosti sidelnej infrastruk-
tary znalostnej ekonomiky SPECTRA
* Narodné centrum pre vyskum a aplikécie
obnovitelnych zdrojov energie
e Centrum excelentnosti 5-osového obrabania
— MTF STU
e Centrum excelentnosti pre diagnostiku
materialov — MTF STU
e Centrum spoluprace pre transfer inovativnych
technolégii z vyskumu do praxe — CESPETIT
* Kompetenéné centrum inteligentnych
technolégii pre elektronizciu a informati-
zéciu systémov a sluZieb - KC INTELINSYS
* Medzinérodné centrum excelentnosti pre
vyskum inteligentnych a bezpe&nych infor-
maénych a komunikaénych technolégii
a systémov

Zdroj:
https://www.stuba.sk/sk/pracoviska/univerzitny-vedecky-park-
stu/centra-excelentnosti.html?page_id=3427

1.2 CENTRES
OF EXCELLENCE

Centres of Excellence represented the first step
towards building a more integrated research
infrastructure for academic institutions,
focusing mainly on materials research,
nanotechnology, environmental protection,
biomedicine and biotechnology, and agricul-
tural research. Simultaneously, they started
cooperation with the partners involved also
in other projects. It was the first inevitable
step to elevate the research organizations’
infrastructure to a level comparable to other
EU countries.

Slovak University of Technology
in Bratislava disposes the following
Centres of Excellence:

e Centre of Excellence of SMART Technologies,
Systems and Services

e Centre of Excellence of Industrial Biotech-
nology

e Centre of Excellence of Integrated Flood
Protection Systems

e Centre of Excellence for the Settlement
Infrastructure Development of the
Knowledge-Based Economy (SPECTRA)

* National Centre of Excellence of Research
and Application of Renewable Energy Sources

e Centre of Excellence of 5-axis Machining —
STU MTF

e Centre of Excellence of Materials Diagnostics
- STU MTF

e Centre of co-operation for the Innovative
Technologies Transfer from Research into
Practice (CESPETIT)

e Competence Centre of Intelligent Technologies
for Electronization and Informatization of
Systems and Services (KC INTELINSYS)

¢ International Centre of Excellence for the
Research of Intelligent and Safe Information
and Communication Technologies
and Systems.

Source:
https;//www.stuba.sk/sk/pracoviska/univerzitny-vedecky-park-
stu/centra-excelentnosti.htm|?page_id=3427



CENTRUM EXCELENTNOSTI
5-0SOVEHO OBRABANIA

Jednym z hlavnych trendov CE 5-osového obra-
bania (5-axis machining) je déraz na uplatne-
nie najprogresivnejsich high-technologi:

* viacosové obrabanie (multi-axis machining),
najmi 5-osové frézovanie (5-axis milling)
pre vyrobu tvarovo zloZitych pléch (FFS -
Free Form Surfaces),

* komplexné obréabanie (complex machining),
ststredujdce viaceré metédy obrabania ako
je frézovanie, ststruzenie (turning), vitanie
(drilling) do jedného technologického celku,

e tzv. HSM and HSC technologies, HSM —
High Speed Machining a HSC — High Speed
Cutting, pre ekonomické obrabanie zalozené
na vysledkoch zékladného vyskumu a teérie
rezania (theory of cutting) materialov,

* tzv. multienergetické metédy obrébania,
zamerané na vyuzivanie nielen mechanickej
energie na oddelovanie materialu pri obré-
bani, ale tieZ energii najma lasera a ultraz-
vuku pre obrabanie najmd tzv. tazkoobrobi-
telnych materiélov,

* v kombinacii s CA (Computer Aided)
Technologies as CAD - CADesign, CAM -
CAManufacturing, CNC — Computer Numerical
Control, CAE - CAEngineering and CAlns -
CAlnspection.

Hlavnym zamerom vybudovania Centra excelent-
nosti bola podpora rozhodujdcich technolégii
5-osového obrabania - pre vyrobu tvarovych
pléch 5-osovymi technolégiami (frézovanie,
sustruzenie, ultrazvukové obrabanie, laserové,
obréabanie pomocou robotov). Tato koncentré-
cia najmodernej$ich HSC, multi-axis a multi-
energetickych technolégii je jedineZna

na Slovensku vabec (nielen na

univerzitach ale i v porov-
nani s praxou).

CENTRE OF EXCELLENCE
OF 5-AXIS MACHINING

The key trend in the CE of 5-axis Machining is

emphasis on application of high technologies:

* Multi-axis machining, mainly 5-axis milling
for the free-form surfaces manufacturing,

e Complex machining combining multiple
machining methods such as milling, turning
and drilling in a single technology unit,

¢ So called HSM and HSC technologies (High
Speed Machining and High Speed Cutting)
for economic machining based on the results
of the base research and theory of materials
cutting,

¢ So called multi-energy methods of machining,
utilising mechanical energy to remove material
during machining, as well as the energy of
laser and ultrasound to machine so called
hard-to-machine materials,

e Combining computer-aided technologies such
as design, manufacturing, computer numerical
control, engineering and inspection.

The aim of the Centre of Excellence is to support
the decisive technologies of 5-axis machining
for the production of free form surfaces by
5-axis technologies (milling, turning, ultrasonic
machining, laser, robotic machining). Such
concentration of the state-of-the-art HSC
along with the multi-axis and multi-energy
technologies is rather unique in Slovakia,
when compared to both, universities and
industrial practice. This has significantly
enhanced the research quality and quality
of education (especially of PhD students)
and become the prerequisite for involving
the Centre of Excellence in the international
research projects. The equipment of the
5-axis CNC milling centres (of
various types of construc-
tion) enhances the
- research into

13



Tento fakt vyznamne zvy3li vyskumni kvalitu

i kvalitu vzdelévania (najma doktorandského) a
predpoklad na zapojenie Centra excelentnosti
do medzinarodnych vyskumnych projektov. Za-
riadenia 5-0sého CNC frézovacich centier (rz-
nych druhov konitrukcif) rozsiruje a umoziiuje
vyskum v oblasti navrhu a vyroby komplikova-
nejsich volnych tvarovych pléch tzv. COMPLI-
CATED-FFS, CNC ststruh s protivretenom
roziruje vyskumu do oblasti tzv. komplexnych
tvarovo zlozitych pléch COMPLEX-FFS a CNC
Ultrasonic obrabaci stroj a laserovy 5-osovy
obrabaci stroj umoziiuje realizovat vyskum do
oblasti tzv. tazkoobrobitelnych a pritom tva-
rovo zlozitych pléch. V centre excelentnosti
realizujeme:

* vyskum v3etkych spdsobov a stratégii
5-osového obrabania nastavovanim,
preruSovaného a kontinudlneho CNC
frézovania tvarovych pléch,

e vyskum HSC CNC frézovania a sdstruzenia
komplexnych tvarovych pléch,

* vyskum CNC ultrazvukového a laserového
obrabania tzv. tazkoobrobitelnych materialov,

* vyskum vyuZzivania CA technolégii v retazci
CAD/CAM/CNC/CAQ.

Kontakt:  prof. Dr. Ing. Jozef Peterka
e-mail:  jozef.peterka@stuba.sk,
tel.: +421905 930 245

CENTRUM EXCELENTNOSTI
PRE DIAGNOSTIKU MATERIALOV

Centrum pre vyjvoj a aplikaciu progresiv-
nych diagnostickych metéd v procesoch
spracovania kovovych a nekovovych
materiilov

Centrum excelentnosti so zameranim na vyvoj
a aplikaciu progresivnych diagnostickych
metéd v procesoch spracovania kovovych a ne-
kovovych materialov vzniklo v ramci opatrenia
2.1 operaéného programu vyskum a vyvoj ,Zvy-
Sovanie kvality vyskumnych pracovisk a pod-
pora excelentného vyskumu s dérazom na
oblasti so strategickym vyznamom pre dalsi
rozvoj hospodarstva a spolo¢nosti”. Cielom
bolo vybudovanie moderného dynamického

the design and manufacture of free-form sur-
faces (so called Complicated FFs); a CNC lathe
with a counter-spindle extends the research the
free-form surfaces (so called Complex FFs);

and a CNC Ultrasonic machine tool and a laser
5-axis machine tool allow the research into
so-called difficult-to-machine and simulta-
neously free-form surfaces.

The Centre of Excellence of 5-axis Machining
carries out the research into
* All methods and strategies of 5-axis
machining by setting intermittent and
continuous CNC milling of free-form surfaces
* HSC CNC milling and turning of surfaces
of complex shapes
* CNC ultrasonic and laser machining
of difficult-to-machine materials
e Utilisation of CA technology
in the CAD/CAM/CNC/CAQ chain.

cE@an

Contact:  prof. Dr. Ing. Jozef Peterka

e-mail:  jozef.peterka@stuba.sk,
tel.: +421 905 930 245
CENTRE OF EXCELLENCE

OF MATERIALS DIAGNOSTICS

Centre of Excellence for the Development
and Application of Progressive Diagnostic
Methods in Processing the Metal and
Non-metalic Materials

The Center of Excellence with the focus on de-
velopment and application of progressive diag-
nostic methods for the metal and non-metallic
materials treatment was developed under the
Measure 2.1 of the Operational Program of
Research and Development "Improving the
Quality of Research Institutions and Promoting
Excellent Research with Emphasis on Areas

of Strategic Importance for the Further Devel-
opment of Economy and Society". The aim was



centra excelentnych analytickych metéd vyuzi-
vajlcich si€asné najmodernejsie poznatky z in-
terakcie elektrénového a laserového zvizku s
hmotou a 3pitkovych detekénych systémov s
vysokou citlivostou, modernych mechanickych
postupov a sledovania elektrickych a neelek-
trickych veli¢in zameranych na hodnotenie
$pecifickych vlastnosti hlavne progresivnych
kovovych a nekovovych materialov priprave-
nych najmodernejsimi technologickymi po-
stupmi. Oakavania, Ze prispeje k skvalitneniu
vyskumnej infrastruktdry v trnavskom regiéne
s priamou viizbou na Slovensko (MTF koo-
peruje s desiatkami vyrobnych spoloénosti po
celom Slovensku a s viacerymi vzdelévacimi

a vyskumnymi institGciami) aj eurépsky a azij-
sky vyskumny priestor (spolupraca s POSTECH
- Pohang University of Science and Technology
- Juzna Kérea, IFW a FZD v Drazdanoch SRN,
Bekaert v Zwevegeme - Belgicko), ako aj

k skvalitneniu vzdelavacieho procesu a popula-
rizacii vedy a techniky medzi laickou verejnos-
tou sa v plnej miere potvrdili. Projekt bol
vyhodnoteny Vyskumnou agentdrou ako
splneny vo v3etkych dopadovych
charakteristikach.

excelentnosti je
zacielené na podporu
koncentracie najlepich (ex-
celentnych) pracovnikov fakulty do
monotematického centra zaloZzenom na
aplikacii najmodernejsich experimentalnych
postupov charakterizujicich Specifické vlast-
nosti materialov s prihliadnutim na Studijny

to build a modern dynamic centre of excellent
analytical methods using the current state-of-
the-art knowledge of the electron and laser
beam interaction with mass, and high-sensitiv-
ity detection systems, advanced mechanical
and electrical and non-electrical quantities

to assess the specific properties of mainly
progressive metal and non-metallic materials
prepared by the state-of-the-art technology.
The expectations that the Centre might contribute
to the research infrastructure improvement in
the Trnava region with a direct link to Slovakia
(MTF cooperates with dozens of manufacturing
companies and several educational and research
institutions across Slovakia), as well as in the
European and Asian Research Areas (collabora-
tion with POSTECH, Pohang University of Science
and Technology, South Korea; IFW and FZD

in Dresden, Germany; Bekaert in Zwevegem,
Belgium), along with the improvement of the
educational process and popularization of
science and technology in the general public
have been fully met. The Project was evalu-
ated by the Research Agency as being
fulfilled in all impact character-

The Center
of Excellence
supports the concentra-
tion of the best (excellent) fac-
ulty staff in @ monothematic centre
based on the application of the state-of-
the-art experimental procedures characterising
the specific properties of materials, while taking
into account the study programme of Materials

15



program Materialy a vedny odbor Fyzikélna
metalurgia. Aktivity si zamerané aj na pritiah-
nutie stredoskolskej mladeze k $tadiu technic-
kych materialovo orientovanych odborov (uz

v sifasnosti existuje regionalny projekt garan-
tovany MTF a financovany mestom Trnava na
podporu tychto aktivit), spristupiiovanie mo-
dernej pristrojovej techniky vytvoreného
centra vietkym zdujemcom z radov odbornej
verejnosti, organizovaniu seminarov a letnych
skdl a propagacii materialového vyskumu a jeho
Gspesnych predstavitelov v medidlnom prostredi.

Centrum je vybavené touto modernou pristro-
jovou technikou:

* Riadkovaci vysokorozliSovaci mikroskop
JEOL JSM7600 s termélnou FEG katédou
doplneny o stbor kooperujicich detekénych
systémov EDS, WDS a EBSD s prislusnymi
zariadeniami na pripravu vzoriek pomocou
i6nového mletia.

e Laserovy konfokalny mikroskop s dvomi
nezavislymi laserovymi zvazkami pre vlnové
dlzky 400 a 600 nm.

* Univerzalny skaSobny stroj pre hodnotenie
mechanickych vlastnosti kovovych a nekovo-
vych materialov

* Testovacie zariadenie na sledovanie dynamiky
procesov porusovania

e Aparatdra pre merania striedavej kondukti-
vity nekovovych materialov pri zvy3enych
teplotach

* Spektralny analyzator umozZiiujdci meranie
impedaénych a modularnych spektier neko-
vovych materialov a kompozitov

* Rotaény viskozimeter

¢ Vulkanograf

* Multifunkény rtg. difraktometer Malvern
PanAnalytical — Empyrean

* Stibor termoanalytickych pristrojov
NETZSCH STA, DSC, TGA, dilatometria,
Laserovy flashovy analyzétor a sibor
termodynamickych databaz a SW

¢ Kordzna komora a SCC zariadenie

o Multifunkéna laboratérna pec LAC

* Povlakovacie zariadenie PLATIT PI80+DLC

Kontakt: prof. Ing. Lubomir ﬁaplovié, PhD.
e-mail:  lubomir.caplovic@stuba.sk,
tel.: +421 918 646 043

and scientific field of Physical Metallurgy. The Centre
also endeavours to attract secondary school students
to study the technology and material-oriented fields
(within the current regional project promoting
such activities, guaranteed by the MTF and fi-
nanced by the City of Trnava), thus making the
modern instrumentation Centre available to all
interested professionals via organizing seminars
and summer schools and promoting materials re-
search and its successful leaders in the media.

The Centre is equipped with the following mod-
ern instrumentation:
 JEOL JSM7600 high-resolution thermal FEG

cathode-ray microscope complemented by a

set of the cooperating EDS, WDS and EBSD

detection systems with the appropriate ion
milling sample preparation devices,

Laser confocal microscope with two independent

laser beams for 400 and 600 nm wavelengths,

Universal testing machine to evaluate

mechanical properties of the metal and

non-metallic materials,

Testing device for monitoring the dynamics

of distortion processes,

e Apparatus for measuring the alternating
conductivity of non-metallic materials
at elevated temperatures,

e Spectrum analyzer for measuring the
impedance and modular spectra of
non-metallic materials and composites

* Rotary viscometer

Vulcanograf

Multifunctional X-ray Malvern PanAnalytical

diffractometer - Empyrean

e Set of thermoanalytical instruments
of NETZSCH STA, DSC, TGA, dilatometry,
Laser flash analyzer and a set of thermody-
namic databases and SW

e Corrosion chamber and SCC equipment

 Multifunctional LAC furnace

e PLATIT PI80 + DLC Coating Device

Contact:  prof. Ing. Lubomir Caplovi¢, PhD.
e-mail:  lubomir.caplovic@stuba.sk,
tel.: +421918 646 043



1.3 VYSKUMNA
CHARAKTERISTIKA
USTAVOV MTF STU

Vyskumné aktivity na Ustave materialov sd
spojené prevazne s hodnotenim vlastnosti ma-
teriadlov pomocou fyzikalnych a fyzikalno-ana-
lytickych postupov. Jedna sa predovietkym

o vyuZitie mikroskopickych a difrakénych tech-
nik, optickych emisnych a absorpénych spektier
v oblasti UV, IC a viditelného spektra elektro-
magnetického Ziarenia, vypoctovej termodyna-
miky doplnenej o termické analyzy, mechanickych
a technologickych skasok kovovych a nekovo-
vych materiélov a vodivostné merania nekovo-
vych materiélov. Na dstave sa v sG€asnosti
riesi Sest projektov VEGA a jeden projekt
APVV. Ich zameranie je rozne, ale
zodpovedé poznatkovej il

baze jednotlivych

riesitelov.

| —

1.3 RESEARCH
CHARACTERISTICS
OF THE STU MTF
INSTITUTES

Research activities in the Institute of Materials
are mainly related to the assessment of material
properties using the physical and physico-analyti-
cal processes. These comprise mainly the ustilisa-
tion of microscopic and diffraction techniques,
optical emission and absorption spectra in the area
of the UV, IR and visible spectrum of electromag-
netic radiation, computational thermodynamics
supplemented by thermal analyzes, as well as
mechanical and technological tests of the
metal and non-metallic materials and
conductivity measurements of
_ non-metallic materials. At
present, six VEGA pro-
jects and one
APW



Medzi vyznamné vedecko-vyskumné projekty
patria ,Stadium vplyvu teploty a doby kryo-
génneho spracovania na mikro$truktdru a
vlastnosti Cr-V nastrojovej ocele” — zodpo-
vedny riesitel prof. Juréi, ,Navrh a priprava
spojov vysokoteplotnych supravodivych pasok
bezolovnatymi spajkami a charakterizacia

ich vlastnosti" — zodpovedna rieitelka Dr.
Pekaréikova, ,Diagnostika Specialnych skiel

s optimalizovanou i6novou vodivostou” — zod-
povedny riesitel Dr. Bo3ak, ,Vplyv mikro3truk-
tdry a fazového zloZenia na kor6znu odolnost
zliatin pre Ziarové pokovovanie” — zodpovedny
rieSitel doc. Kusy, ,Materialovy dizajn vysoko-
entropickych zliatin a ich charakterizacia” —
zodpovedny riesitel Dr. Priputen, ,Fyzikilne
vlastnosti neusporiadanych $truktdr ovplyvne-
nych pésobenim urychlenych iénov"” — zodpo-
vedny riesitel prof. Kubliha . Okrem toho je
Cast pracovnikov Gstavu aktivna pri rieseni
zahrani¢ného vyskumného projektu pre fy.
Bekaert s cielom pripravy 3pecialnych
povlakov na tahané dréty. Schvaleny, a od 1. 7.
2016 je financovany aj projekt APVV ,Vyskum
modifikécie fazovych rozhrani v systéme po-
vlak/podlozka na zvy3enie adhézie tvrdych
povlakov" — zodpovedny riesitel prof. Caplovit.

Samozrejme, vjskumné aktivity Ustavu materia-
lov nadvézujd na v minulosti rieSené projekty
na povodnych katedrach. Tu treba spomenut
vyskum, dnes uz emeritnych profesorov lvana
a Dasu Hriviiakovcov a Marcela Zitfianského.
Profesor Hriviiak, ako nestor zvarania na
Slovensku sa podielal na vyskume zvératel-
nosti vysokopevnych oceli. Pre 3vaj&iarske
Zeleznice vypracoval so spolupracovnikmi
spravu o moznostiach zvérania vysokopevnych
kolajnic s perlitickou a bainitickou Struktdrou.
Profesorka Hriviidkova Studovala Struktaru

a vlastnosti jednoosovych feromagnetik na
baze kovov vzécnych zemin pripravenych

v domacich podmienkach. Okrem toho sa
podielala na Stadiu kinetiky precipitacie

faz na hraniciach zfn nestabilizovanych auste-
nitickych oceli. Profesor Zitfansky okrem vy-
voja riadenej krystalizicie na vyrobu lopatiek
pradovych motorov vypracoval technolégiu
pripravy kibovych néhrad z biokompatibilnych
titanovych zliatin.

project are being dealt with in the Institute. Their
focus varies, corresponding to the knowledge base of
individual researchers. Significant scientific and
research projects comprise: "Study of effect of
the sub-zero treatment temperature on the
microstructure and properties of the Cr-V tool
steel" - principal investigator Prof. Juréi; “Design
and preparation of joints for high-temperature
superconducting tapes for lead-free solders and
characterization of their properties” - principal
investigator dr. Pekaréikovd; "Diagnostics of special
glasses with optimised ion conductivity"- princi-
pal investigator dr. Bosdk; “Effect of micro-
structure and phase composition on corrosion
resistance of alloys for hot plating” - principal
investigator doc. Kusy; "Material design of high-
entropy alloys and their characterization" - princi-
pal investigator dr. Priputen; "Physical properties
of unaligned structures affected by accelerated
ions" - principal investigator Prof. Kubliha. In
addition, part of the Institute staff is involved in
a foreign research project of preparing special
coatings for drawn wires for the Bekaert Com-
pany. Approved, and funded since 1 July 2016, is
the APVV project of "Research on the phase inter-
face modification in the coating/substrate system
to increase adhesion of hard coatings" - princi-
pal investigator Prof. Caplovit.

The research activities of the Institute of Materials
naturally fasten on the projects investigated by the
researchers in the former related departments,
e.g. the research of now Professors Emeriti lvan
and Désa Hriviiéks and Marcel Zitiiansky. Pro-
fessor Hrivridk, the welding nestor of Slovakia,
led the research into weldability of high-strength
steels. For the Swiss railways, he and his team
elaborated a report on the options of welding
high-strength rails of pearlitic and bainitic
structures. Professor Hriviidkova studied the
structure and properties of uniaxial rare-earth
ferromagnets prepared under domestic conditions.
In addition, she participated in the study of kin-
etics of phase precipitation at grain boundaries
of unstabilized austenitic steels. Besides the
development of unidirectional crystallisation
for the jet engines blades, Professor Zitfiansky
elaborated a technology for the preparation of
joint replacements made of biocompatible ti-
tanium alloys.



Dalsie vyskumné aktivity boli orientované do
Stadia Struktdry a vlastnosti rychlo stuhnutych
préaskov z nastrojovych oceli a boridovanie
oceli (prof. Grgag), $truktra a zvaratelnost
polymérov (doc. Martinec), vjvoj bezolovnantych
spéajok pre elektrotechnicky priemysel (prof.
Ozvold), $tadium vlastnosti keramickych mate-
ridlov na baze ZrO2, YBaCuO a superiénovych
fluoritovjch kompozitov a skiel (prof. Kaluzny
a Dr. Trnovcova), multikomponentné $pecislne
sklé pre optoelektroniku, nelinearnu optiku a
vlaknovi optiku (doc. Labas a doc. Kubliha),
Stadium komplexnych kovovych zliatin a ich
termodynamickej stability (prof. Janovec)

a Stadium vlastnosti vysokoteplotnych supra-
vodivych materialov (Ing. Skarba).

Ustav materialov spolupracoval, a aj v sti¢as-
nosti spolupracuje, pri vyskumnych projektoch
s rdznymi vyznamnymi vedeckymi intitdciami
na Slovensku (Ustav materialov a mechaniky
strojov SAV, Ustav materislového vyskumu
SAV, Fyzikalny astav SAV, Elektrotechnicky
Gstav SAV, Vyskumny dstav zvéara&sky-priemy-
selny institat, Vyskumny dstav jadrovych elek-
trarni), ale aj v zahrani¢i (Jozef Stefan
Institute Ljubljana, Slovinsko; IFW Dresden a
HZDR Dresden, SRN; Politechnika Slaska Gli-
wice, Polsko; University of Rennes, Institute of
Chemical Sciences of Rennes, Franciizsko;
Ustav fotoniky a elektroniky, AV CR, Praha,
Ceska republika; Technische Universitdt Wien,
Rakiisko). Z vyskumného hladiska je tstav roz-
deleny na 5 unikatnych oddeleni. Oddelenie
Struktdrnych analyz s veddcou prof. Ing. Ma-
riou Domankovou, PhD., Oddelenie tepelného
spracovania, povrchovych Gprav a mechanic-
kych skasok s vedicim doc. Ing. Marianom Ha-
zlingerom, CSc., Oddelenie fyzikalnych merani,
modelovania a numerickych simulécii s vedd-
cim Ing. Maridnom Drienovskym, PhD., Oddele-
nie charakterizacie a spracovania nekovovych
materialov s veddcim doc. Ing. Vladimirom La-
basom, PhD., Oddelenie progresivnych mate-
ridlov s veddcim RNDr. Pavlom Priputenom
PhD., Oddelenie korézie a koréznych procesov
s vedicim RNDr. Maridnom Palcutom, PhD.

a Oddelenim povlakovania s vedicim prof. Ing.
Lubomirom Caploviéom, PhD.

Other research activities were focused on the
study of structure and properties of fast solidi-
fied powders for tool steels and boridation of
steels (Prof. Grga¢); structure and weldability of
polymers (doc. Martinec); development of lead-
free solders for the electrotechnical industry
(Prof. Ozvold); study of properties of the ZrO2-
and YBaCuO-based ceramic materials and
superionic fluorite composites and glasses
(Prof. Kaluzny and Dr. Trnovcovd); multicom-
ponent special glasses for optoelectronics, non-
linear optics and fibre optics (doc. Labas and
Prof. Kubliha); study of complex metal alloys
and their thermodynamic stability (Prof. Jano-
vec); and study of properties of high tempera-
ture superconducting materials (Ing. Skarba).

In the field of research, the Institute of Materials
has cooperated with various major scientific in-
stitutions in Slovakia (the Slovak Academy of
Sciences (SAV) Institute of Materials and Ma-
chine Mechanics, SAV Institute of Materials Re-
search, SAV Institute of Physics, SAV Institute
of Electrotechnical Sciences, Research Institute
of Welding - Industrial Institute, Research Insti-
tute of Nuclear Power Plants), as well as abroad
(Jozef Stefan Institute in Ljubljana, Slovenia;
IFW Dresden and HZDR Dresden, Germany; Pol-
itechnika Slaska Gliwice, Poland; University of
Rennes, Institute of Chemical Sciences of Rennes,
France; Institute of Photonics and Electronics,
Czech Academy of Sciences, Prague, Czech Re-
public; Technische Universitdt Wien, Austria).
From the research point of view, the Institute is
divided into five unique departments. Department
of Structural Analyzes headed by Prof. Ing. Mdria
Domdnkovd, PhD.; Department of Heat Treatment,
Surface Finishing and Mechanical Tests headed
by doc. Ing. Maridn Hazlinger, CSc.; Department
of Physical Measurements, Modeling and Numeri-
cal Simulations headed by Ing. Maridn Drienovsky,
PhD.; Department of Characterization and Pro-
cessing of Non-metallic Materials headed by
doc. Ing. Vladimir Labas, PhD.; Department of
Progressive Materials headed by RNDr. Pavel
Priputen PhD.; Department of Corrosion and
Corrosion Processes headed by RNDr. Maridn
Palcut, PhD.; and Department of Coating
headed by Prof. Ing. Lubomir Caplovi¢, PhD.



USTAV VYROBNYCH TECHNOLOGIi

Viyskum a vyvoj na dstave pokryva celd 3irku
strojarskych vyrobnych technolégii s dérazom
na oblast progresivnych, high-tech technolé-
gii. Pozornost je venovana aktualnym a pers-
pektivnym otézkam rozvoja vyrobnych
technolégii, metrolégie, montaze, automatiza-
cie a robotizécie vyrobnych procesov. Medzi
taziskové oblasti vyskumnej a vyjvojovej
¢innosti patri:

* vyskum 3pecialnych metéd metalurgického
spajania tazko zvaritelnych a povrchovo
upravenych materialoy,

* vyskum spajkovatelnosti kovovych
a keramickych materiélov,

* vyskum elektrolyticko-plazmovej Gpravy povrchov,

* vyskum kinematickych a dynamickych
charakteristik procesov 5-osového obrébania,

e vyskum fyzikalno-technologickej podstaty
laserového mikroobrabania,

* vyskum procesov zaloZenych na inkremen-
talnom plastickom pretvoreni materialu,

e vyskum termomechanickych podmienok
plastickej deformacie na zmeny Struktdry
materialu v procesoch objemového tvarnenia
a trieskového obrabania,

* vyskum metdd optimalizacie navrhovania
montéznych procesov a systémov,

e vyskum v oblasti navrhovania a prevadzky
inteligentnych vyrobnych systémov,

* vyskum metéd reverzného inZinierstva,

* vyskum a vyvoj technolégie vyroby komplex-
nych tvarovych plach zlievarenskych
a tvarniacich nastrojov a nastrojov
na spracovanie plastov,

* vyskum a vyvoj odlievanych frézovacich
nastrojov z rychloreznych oceli,

* vyskum a vyvoj vyroby umeleckych odliatkov,

* vyskum a vyvoj metodik bezkontaktného
merania komplexnych tvarovych saéiastok.

Vyskumné aktivity dstavu sa realizované pro-
strednictvom domécich a zahrani¢nych granto-
vych vyskumnych projektov.

K najvyznamnejsim, v sG€asnosti rieSsenym pro-
jektom, patria projekty podporované Agenta-
rou na podporu vyskumu a vyvoja — Vyskum
novych spajkovacich zliatin pre beztavivové
spajkovanie s vyuzitim ld¢ovych technoldgii
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INSTITUTE OF PRODUCTION TECHNOLOGIES

Research and development in the Institute covers
the whole range of engineering production tech-
nologies with an emphasis on the area of progress-
ive high technologies. Special attention is paid
to the current and promising issues of development
of production technologies, metrology, assem-
bly, automation and robotization of production
processes. The key research and development
areas cover:

e Special methods of metallurgical joining of

hard-to- weld and surface-treated materials;

e Solderabiliy of metal and ceramic materials;

e Electrolyte-plasma surface treatment;

* Processes based on incremental plastic
deformation of the material, kinematic and
dynamic characteristics of the 5-axis
machining processes;

Physical and technological nature of laser
micro-machining;

Processes based on the incremental and
plastic transformation of material;

Impact of thermomechanical conditions of
plastic deformation on the material
structure changes in the bulk forming and
chip machining processes;

Optimisation methods of the design of
assembly processes and systems;

Design and operation of intelligent
manufacturing systems;

Reverse engineering methods;

R&D of technology for production of complex
shaped surfaces of the foundry, forming and
plastic processing tools;

R&D of cast milling tools made

of high-speed steels;

R&D of the production of artistic castings;
R&D of methods non-contact measurement
methods of complex shaped parts.

The research projects of the Institute are funded
by the domestic and foreign grants. The current
major projects include the ones supported by the
Research and Development Agency: Research
into new soldering alloys for flux-free soldering
using beam technologies and ultrasound (prin-
cipal investigator: Prof. Roman Koleridk, PhD.);
Research into the weld joint properties of the
duplex and superduplex steels (principal inves-



a ultrazvuku (hlavny riesitel: prof. Ing. Roman
Kolefiak, PhD.), Vyskum vlastnosti zvarovych
spojov duplexnych a superduplexnych oceli
(hlavny riesitel: prof. Ing. Koloman Ulrich, PhD.),
dalej projekty podporované Vedeckou granto-
vou agentirou MSVVa$ SR - Vyugitie moder-
nych metdd optického 3D skenovania na
analyzu deformécii zvarkov (hlavny riegitel:
prof. Ing. Milan Marének, PhD.), Skiimanie
vplyvu vybranych charakteristik procesu
obréabania s vyuZitim Hi-technolégii
obrébania na vyslednd kvalitu
obrabanych pléch a bez-
problémovid mon-
taz (hlavny
riesi-

tel:
doc. Ing.
Peter Pokorny,
PhD.), Stanovenie za-
konitosti tvorby 3truktiry a
vlastnosti rychloreznych oceli pri
pretavovani a odlievani vo vakuu
(hlavny riesitel: prof. Ing. Alexander Caus,
DrSc.), Vyskum, vyvoj a aplikicia metéd kvanti-
tativnej analyzy Struktdry materialu pre opti-
malizaciu technologického procesu
vstrekovania plastov (hlavny riesitel: prof. Ing.
Maro$ Martinkovi¢, PhD.) a iné.

tigator Prof. Ing. Koloman Ulrich, PhD.); as well
as other projects supported by the Slovak Repub-
lic Ministry of Education, Science, Research and
Sports, Scientific Grant Agency: Using modern
methods of optical 3D scanning for the weld
deformation analysis (principal investigator:
Prof. Milan Marének, PhD.); Investigating the
effect of selected characteristics of machining
process using hi-tech machining technologies
on the final quality of machined surfaces
and problem-free assembly (principal
investigator: doc. Ing. Peter Po-
korny, PhD.); Determin-
ing the patterns of
structure and

erties of
high-speed
steels during remelt-
ing and casting in vacuum
(principal investigator: Prof. Ing.
Alexander Caus, PhD.); Research, devel-
opment and application of the quantitative
analysis methods of material structure to opti-
mise the technological process of injection
moulding (principal investigator: Prof. Ing.
Maro§ Martinkovi¢, PhD.); etc.
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Na medzinarodnej drovni si rieSené projekty
v ramci bilateralnej spoluprice Slovenskej re-
publiky s Portugalskou republikou a Cinskou
ludovou republikou s ndzvami Vyzvy v spajani
Ti zliatin (partner projektu: Univerzita v Co-
imbre) a Vyvoj novej multikomponentnej en-
vrironmentalnej bezolovnatej spéajky pre
nizkonakladové elektronické zariadenia (part-
ner projektu: Beijing University of Techno-
logy). Hlavnou riesitelkou obidvoch projektov
je doc. Ing. Erika Hoddlova, PhD. V spolupraci
so $panielskymi univerzitnymi, vyskumnymi

a vyrobnymi partnermi je na Gstave rieSeny eu-
répsky multilatelarny projekt aplikovaného vy-
skumu Manunet — Innovative methods of sheet
metal forming tools surfaces improvement -
R&D (hlavny riesitel a koordinator projektu:
prof. Ing. Peter Sugar, CSc.). Vyznamnym pr-
vkom vyskumu a vyvoja na dstave je orientéacia
na riesenie projektov aplikovaného vyskumu

v spolupréci s priemyselnou praxou. Z viace-
rych je moZné spomendt projekt, zamerany na
optimalizaciu technologickych procesov tvar-
nenia pri vyrobe rar s tvarovo Elenitym vnator-
nym povrchom pre energeticky priemysel,
rieSeny v spolupréci s Vyskumno-vyvojovym
centrom Zeleziarni v Podbrezovej alebo koo-
peraéné projekty s firmami Volkswagen Slova-
kia, Sony Slovakia, Eiben Vlkanova, HKS
Trnava, zamerané na vyvoj technoldgie spéja-
nia samonosnych karosérii automobilu VW
Touareg, postdenie technolégii spajkovania a
bezolovnatych spajok, optimalizaciu technolo-
gickych podmienok kovotlagenia austenitic-
kych koréziivzdornych oceli a optimalizaciu
vyroby hriadela prie¢nym klinovym valcova-
nim.

Vysledky vedecko-vyskumnej prace si pravi-
delne publikované vo vedeckych &asopisoch

a prezentované na vedeckych seminaroch a
konferenciach doma a v zahrani&i. Najkvalit-
nejsie vedecké vysledky boli publikované v ka-
rentovanych vedeckych asopisoch Materials
and Design (IF: 3.501), Journal of Alloys and
Compounds (IF: 2,999), Diamond and Related
Materials (IF: 1.919), Wear, (IF: 1.913), ISUJ In-
ternational (IF: 1,140), Archives of Metallurgy
and Materials (IF: 1.090) a dalgich. V ramci vy-
skumnej a vyvojovej &innosti sa pracovnici
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The international projects within the bilateral
cooperation of the Slovak Republic with the
Portuguese Republic and the People's Republic
of China comprise Challenges in Joining Ti Alloys
(project partner: University of Coimbra) and De-
velopment of a new multi-component environ-
mental lead-free solder for low-cost electronic
devices (Beijing University of Technology). The
principal investigator of both projects is doc.
Ing. Erika Hoddlovd, PhD. Collaborating with
the Spanish university and the research and
production partners, the Institute is involved in
the European multi-lateral project of applied
research “Manunet”, Innovative methods of the
sheet metal forming tools surface improvement
- R&D (principal investigator and project coor-
dinator: Prof. Ing. Peter Sugdr, CSc.). Important
element of the Institute research and devel-
opment is the orientation on the applied research
projects in cooperation with industrial practice,
e.g. the project aimed at optimizing the tech-
nological processes of forming in the produc-
tion of tubes with segmented inner surface for
the power industry, in cooperation with the
Research and Development Centre of Zeleziarne
in Podbrezovd, or the cooperative projects with
Volkswagen Slovakia, Sony Slovakia, Eiben
Vlkanové and HKS Trnava, focused on the
development of the technology of joining the
self-supporting bodies of the VW Touareg auto-
mobile, assessing the technologies of soldering
and lead-free solders, optimization of tech-
nological conditions of the austenitic stainless
steels metal-printing and optimization of the
shaft production by cross-wedge rolling.

The results of scientific research are regularly
published in scientific journals and presented
at the seminars and conferences at home and
abroad. The preeminent scientific results have
been published in the Current Contents scien-
tific journals of Materials and Design (IF: 3,501),
Journal of Alloys and Compounds (IF: 2,999),
Diamond and Related Materials (IF: 1,919),
Wear, (IF: 1,913), ISl International (IF: 1,140),
Archives of Metallurgy and Materials (IF: 1.090)
and others. In the framework of research and
development activities, the Institute staff has
participated in the development of new tech-
nologies, such as Induction heating soldering



Gstavu podielali na vyvoji novych technolégii,
ako napr. Spajkovanie s indukénym ohrevom
(prof. Ing. Milan Turfia, CSc. v spolupréci s
prof. RNDr. Milanom OZvoldom, PhD., doc.
RNDr. Mariou Behtilovou, CSc.), O¢kovanie a
modifikécia rychloreznych oceli pre odlievané
rezné nastroje (prof. Ing. Alexander Caus, DrSc.),
Uprava kovového povrchu plazmovym vybojom
v elektrolyte (doc. Ing. Stefan Podhorsky, PhD.),
Viyroba umeleckych odliatkov do recyklovanych
sadrovych zmesi (Ing. Eugen Belica, PhD.),
Tvorba 3D CAD modelov z fotografii metédou
FKM (doc. Ing. Ladislav Morovi¢, PhD.) a dal-
Sie. Viaceré vystupy tvorivej ¢innosti pracovni-
kov dstavu vyastili do podania prihlasky
Gzitkového vzoru alebo patentovej prihlasky.

USTAV VYSKUMU PROGRESIVNYCH
TECHNOLOGI

Ustav vyskumu progresivnych technolégii je
zamerany predovietkym na materialové inZzi-
nierstvo v oblasti i6novych a plazmovych tech-
noldgii, automatiziciu a zavédzanie informaénych
a komunikaénych technolégii v priemyselnych
procesoch alebo v oblasti vyskumu vébec, napr.:
nanotechnolégie a nano3truktiry, senzorika,
$pecificky hardvérovy a softvérovy vyvoj, poéi-
tacové videnie a spracovanie obrazov, big data,
humanoidy, simulacia a modelovanie. Oblast
materialového vyskumu zahfiia teoretické mo-
delovanie pomocou ab-initio metdd bud' na
velmi presnej Grovni pri malych systémoch
(atémov, molekal), alebo s vyuzitim DFT metéd
v pripade materialov a povrchov. Oblast auto-
matizacie, informaénych a komunikagnych
technolégii tieZ poskytuje priestor pre vyskum
a vyvoj v Sirokom spektre hardvéru, komunika-
cii a riadeni automatizovanych softvérovych
nastrojov, vedomostnych systémov, archivacii
a distribucii znalosti nadradenych systémov.
Aplikovany vyskum je zamerany napr. na oblasti:
e kvantova chémia, benchmarking,

materialové technolégie a nanotechnolégie
* umeld inteligencia, strojové ulenie,

interakcia ¢lovek - robot v spolupraci

s UIAM MTF.

* automatizacia a inZinierstvo riadenia v priemysle

Ustav sa vysokou mierou zasadzuje do projek-

(Prof. Ing. Milan Turfia, CSc. in cooperation
with Prof. RNDr. Milan Ozvold, PhD. and Doc.
RNDr. Maria Behiilovd, CSc.); Inoculation and
modification of high-speed steels for cast cut-
ting tools (Prof. Alexander Caus, DrSc.), Metal
surface finishing by plasma discharge in elec-
trolyte (doc. Ing. Stefan Podhorsky, PhD.), Pro-
duction of artistic castings into recycled gypsum
mixtures (Ing. Eugen Belica, PhD.), FKM method
application for Designing 3D CAD models from
photographs (doc. Ing. Ladislav Morovi¢, PhD.),
and others. Some of the Institute research out-
put has resulted in the filing of a utility model
application or patent application.

ADVANCED TECHNOLOGY RESEARCH
INSTITUTE

The Advanced Technology Research Institute is
focused mainly on materials engineering in the
field of the ion and plasma technologies, auto-
mation and implementation of the information
and communication technologies in industrial
processes or generally in the field of research,
e.g.: nanotechnologies and nanostructures, sen-
sors, specific hardware and software development,
computer vision and image processing, big data,
humanoids, simulation and modeling. The field
of materials research involves theoretical mo-
deling using ab-initio methods, either at a very
precise level for small systems (atoms, molecules),
or using the DFT methods for materials and
surfaces. The areas of automation, information
and communication technologies also provide
space for research and development in a wide
range of hardware, communication and control
of automated software tools, knowledge systems,
archiving and knowledge distribution of parent
systems. Applied research is focused on the fol-
lowing areas:

* Quantum chemistry, benchmarking, material
technology and nanotechnology;

e Artificial intelligence, machine learning,
human-robot interaction in cooperation with
the MTF Institute of Informatics, Automation
and Mechatronics.

e Automation and control engineering in industry

The Institute is exceedingly involved in the H2020
project activities, the major tool promoting the
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tovej &innosti v ramci H2020 ako hlavného
nastroja na podporu vyskumu, vyvoja a inova-
cii Eurdpskej komisie na roky 2014 az 2020.
Vdaka iniciative tstavu ziskala Slovenska tech-
nicka univerzita v Bratislave (STU) financova-
nie z Eurépskej komisie (EK) pre strategicky
rozvojovy vyskumny projekt SlovaklON.
Projekt komisia hodnotila v ramci schémy
TEAMING, ktora je jednou zo schém v klico-
vom programe Eurépskej tnie pre vyskum

a inovacie Horizont 2020.

Schéma TEAMING je zamerana na rozvoj
kapacit vyskumu v oblasti mate-
ridlov a technolégii.
Vyskum materialov v
oblasti iénovych
a plazmo-

vych
technolégii
prinasa nové moz-
nosti v materidlovom
inZinierstve a v nanotechnolé-
giach, najma moZnosti modifikacii
vlastnosti materialov, povrchov a ich roz-
hrani. Hladanym vysledkom budi vhodnejsie
nové technologické postupy a vlastnosti produk-
tov, ktoré sa doteraj$imi spdsobmi nedaju do-
siahnut. Tieto techno-

Légie st pre Slovensko zaujimavé aj z pohladu
kla€ového automobilového priemyslu. Konzor-
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research, development and innovation of the
European Commission for the years 2014 to
2020. Thanks to the initiative of the Institute,
the Slovak University of Technology in Bratislava
received funding from the European Commis-
sion for SlovakION, the strategic development
research project. The project was evaluated by
the Commission under the TEAMING scheme,
which is one of the schemes within the European
Union's key programs for the Horizon 2020
research and innovation.

The TEAMING scheme aims at developing
the research capacities in materials
and technology. Materials
research in the field
of ion and
plasma

nologies
opens new ptions
in materials engineering
and nanotechnology, particu-
larly the possibility of modifying the
materials properties, surfaces and their in-
terfaces. The result will bring more suitable
new technological processes and product char-
acteristics, which cannot be achieved by com-
mon methods. Such technologies are also
interesting for Slovakia, mainly regarding its
key automotive industry. The Consortium in-



cium, ktoré projekt rie3i, ma sedem partnerov.
STU je hlavnym koordinatorom celého pro-
jektu. Cielom centra materiélového vyskumu —
Slovaklon je integracia najlepsich tzv. ,, high-
end" i6novych technolégii do vyskumnej kapa-
city STU. Cinnost centra bude rovnomerne
vyuzita nielen na Géely doméceho a externého
vyskumu, ale aj na Géely pomerne 3irokej skaly
sluzieb zameranych na podporu vyskumu, vy-
voja a technologického transferu novych mate-
rialov, nanostruktdr, modifikovanych povrchov
prostrednictvom plazmovych a iénovych
technolégii do vyrobnych procesov.

Centrum materialového vyskumu - Slovaklon
vykonéva zakladny a aplikovany vyskum v ob-
lasti materialového inZinierstva ako aj modifika-
ciu a analyzu pevnych povrchov pomocou
technik iénového La&a. Vplyv i6nového bom-
bardovania na tvorbu a modifikaciu vlastnosti
tenkych vrstiev sa pritom skima experimen-
talne a prostrednictvom poéitacovych simula-
cii. Okrem 3tddia vztahov medzi Struktarou

a vlastnostami sa vyskum zameriava na rézne
mozné aplikacie. Velmi ddlezitd sacast vy-
skumu a vyvoja je pouzitie nizkoenergetickych
i6nov a pouzitie impulznej plazmy pre tvorbu
metastabilnych faz, Specifickych textur, nano-
Struktdr, tenkych filmov s velkou mernou
hmotnostou, &i filmov charakteristickych
svojou mimoriadne dobrou prilnavostou.
Uzka spolupréca s priemyselnymi a ostatnymi
partnermi sa sastreduje okrem technologic-
kého transferu modernych i6novych technolé-
gif aj na vyvoj Spitkovych zariadeni v danej
oblasti. 16nové technolégie umoziuja vyuzivat
vysoko urychlené iény s rychlostami v rozsahu
medzi 500 km/s a 50 000 km/s, ¢o zodpoveda
kinetickym energidm zhruba medzi 10 keV

a 100 MeV.

Centrum materialového vyskumu — Slovakion
pouZiva 3irokd paletu zariadeni pre i6novd im-
plantaciu s maximéalnymi urychlovacimi napa-
tiami 6 MV, 500 kV, 40 kV a 20 kV. Interakcia
i6nového laca s povrchom latky vedie k rade
zakladnych javov. V désledku kolizie urychle-
ného i6nu s atémom v materiali méze djst
spatnému rozptylu i6nu s generovanim poma-
Lého alebo rjchleho odrazeného atému. Dalej

volved in the project comprises seven partners
with STU being the principle coordinator of the
whole project. The aim of Slovaklon, the Ma-
terials Research Centre, is to integrate the best
high-end ion technologies into the STU re-
search pool. The activities of the Centre will be
equally utilised for both domestic and external
research, as well as a relatively wide range of
services aimed at promoting the research, de-
velopment and technological transfer of new
materials, nanostructures and modified sur-
faces through plasma and ion technologies into
production processes.

Slovaklon, the Centre of Materials Research
conducts the base and applied research in the
field of materials engineering, as well as modifi-
cation and analysis of solid surfaces using the
ion beam techniques. The effect of ion bom-
bardment on the formation and modification of
properties of thin films is being investigated
both experimentally and by means of computer
simulations. In addition to studying the rela-
tionships between structure and properties, the
research focuses on various possible applica-
tions. A very important part of research and de-
velopment is the application of low-energy ions
and the use of impulse plasma for the forma-
tion of metastable phases, specific textures,
nanostructures, high density thin films, or the
films characterized by their extremely good ad-
hesion. Besides the technology transfer of mod-
ern ion technologies, close cooperation with
the industrial and other partners is focused on
the development of the state-of-the-art equip-
ment in the field. lon technologies make it
possible to use highly accelerated ions at the
velocities ranging between 500 km/s and
50,000 km/s, which corresponds to the kinetic
energies of between 10 keV and 100 MeV.

Slovaklon, the Centre of Materials Research
uses a wide variety of ion implantation devices
with the maximum acceleration voltages of 6
MV, 500 kV, 40 kV and 20 kV. Interaction of the
ion beam with the surface of the substance
generates a number of basic phenomena. Colli-
sion of the accelerated ion with the atom in the
material may initiate the ion back scattering
thus generating a slow or fast reflected atom.
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médZe urychleny i6n iniciovat jadrovd reakciu,
ktora emituje €astice alebo Y- Ziarenie. Okrem
toho méze déjst k interakcii i6nu s elektrénmi
na vnatornych obélkach elektrénového obalu,
v dosledku €oho sa zase emituje charakteris-
tické rontgenové Ziarenie. Detekcia a spektro-
skopia tychto priméarnych alebo sekundarnych
Castic & Ziareni mdze byt vyuzita na analyzu
chemického zloZenia povrchovych vrstiev. Prie-
behom néslednych interakcii i6nu s atémami

a elektrénmi v materiéli sa urychleny ién spo-
mali aZ sa nakoniec zastavi. Tieto ,zastavené
i6ny" predstavuji pre material implantat

a pri dostato¢ne vysokej koncentrécii implan-
tovanych €astic vznikd moZnost ovplyviiovat
chemické zlozenie daného materialu. Kolizie
urychlenych i6nov s atémami teréika mdzu vy-
produkovat energeticky podmienene kaskadové
procesy medzi atémami na povrchu teréika.

Po termalizécii atémov zd¢astnenych sa kaska-
dovych procesoch méZzu zostat v materiali
trvalé zmeny ako sa napr. neusporiadané
Struktdry v pevnych latkach, porusené vazby

v polyméroch alebo v biologickych bunkach.
Nakoniec mdZu spatne odrazené atémy opustit
povrch, v désledku €oho je dotknuty povrch
kontinualne radiaéne poskodzovany. Povrchy
mdzu byt Struktdrované prostrednictvom za-
ostreného laca alebo Laéa SirSieho priemeru
Standardnymi litografickymi technikami.
Fyzikalna podstata v3etkych javov tykajucich
sa i6novych technoldgii je dnes chapana na tak
dobrej Grovni, Ze i6nové technolégie mézu byt

v praxi aplikované spésobom, ktory je velmi
dobre kontrolovatelny. l6nova implantacia je
metdda vyuZzivajdca urychlené i6ny vhodna na
vnesenie cudzich atémov (vo forme i6nov) do za-
kladného materialu alebo na vytvorenie Struk-
tarnych poriach v zékladnom materili. Tymto
spdsobom mdZeme cielene menit zikladné vlast-
nosti materialov. V principe je mozné implanto-
vat vietky chemické prvky vratane radioaktivnych
izotopov. Material, do ktorého chceme iény im-
plantovat, tzv. substrat méze byt z kovu, zliatiny,
polovodi¢a, keramiky & plastu. Implantécia radi-
oaktivnych izotopov a nasledna dvojdimenzio-
nalna detekcia kanalovanych a emitovanych
elektrénov umoziiuje presné stanovenie umiest-
nenia nedistdt v mriezke monokrystélovych ma-
terialoch. Pre praktické acely je produktivita
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The accelerated ion can also initiate a nuclear
reaction emitting particles or y-radiation. In
addition, the ion may interact with the elec-
trons on the inner envelopes of the electron
sheath, which in turn emits typical X-rays. The
detection and spectroscopy of these primary or
secondary particles or radiation can be used to
analyze the chemical composition of surface
layers. Subsequent interactions of the ion with
atoms and electrons in the material slow down
the accelerated ion until it eventually stops.
The “stopped ions” represent an implant for the
material; a sufficiently high concentration of
implanted particles may then influence chemi-
cal composition of the material. Collisions of
an accelerated ion with target atoms can gen-
erate the energy-conditioned cascading pro-
cesses between the atoms on the target surface.
After thermalisation of the atoms involved in
the cascade processes, permanent changes
(such as disordered structures in solids or
broken bonds in polymers or in biological cells)
may take place in the material. The backscat-
tered atoms can then leave the surface, thus
letting the affected surface be continuously
damaged by radiation. The surfaces may be
structured via a focused beam or a beam of a
wider diameter by standard lithographic tech-
niques. Physical nature of all the phenomena
related to ion technologies is now understood
to such a good standard that the ion technologies
can be applied in practice in a way that is very
well controllable. lon implantation is a method
using the accelerated ions suitable for intro-
duction of foreign atoms (in the form of ions)
into the base material, or to create structural
defects in the base material. In this way, we can
purposefully alter the basic properties of materials.
In principle, it is possible to implant all chemi-
cal elements, including radioactive isotopes. The
material to be implantedby ions, so called sub-
strate, may be of metal, alloy, semiconductor,
ceramics or plastics. Implantation of radio-
active isotopes and subsequent two-dimen-
sional detection of the channeled and emitted
electrons allow precise determination of the
impurities location in the lattice of monocrys-
talline materials. For practical purposes, effi-
ciency of the high energy ion implantation is
frequently limited, especially with the desired



vysokoenergetickej i6novej implantécie €asto
obmedzena, najma pri pozadovanych vysokych
iénovych tokoch na vaésie plochy. Okrem toho sa
pri trojrozmernych siciastkach vyZzaduje mecha-
nicka manipulcia. Tieto problémy mézu byt
prekonané priamou implantaciou i6nov ponore-
nim do plazmy. Na vzorku sa privedie impulzné
predpatie, &im sa i6ny extrahované s velkého ob-
jemu nizkotlakej plazmy urychlené smerom k
povrchu. V porovnani s vysoko-energetickou i6-
novou implantaciou mé tato technika nevyhodu
v znetisteni i6nového Li¢a, na druhej strane ju
mozno realizovat v $irSom spektre energii i6nov.

Oblast aplikaci:

* |6nova litografia: mikro3truktirovanie
fotocitlivych materiélov, vzorky nanometric-
kej mierky pre procesnd diagnostiku,
prototypy a opravy nanostruktdr

* Biomaterialy: nanoporézne biomaterialy,
tribologické ochranné vrstvy, antibakterilne
povrchy, biokompatibilné povrchy, bariérové
vrstvy

* Vrstvy z velmi tvrdych materialov ako je
kubicky nitrid béru a nitrid titdnu

* Nitridacia austenitickych oceli a hlinika

* Povrchova ochrana titanu a zliatin na béaze
TiAL: ochrana vo&i oxidacii TiAl zliatin pri
vysokych teplotach, ochrana proti skrehnutiu
Ti, ochranné povlaky pre TiAl zliatiny

* Nanostruktidrovanie: nanopordzne povrchové
Struktary kovov, nanoporézny polymérovy
membréanovy filter

Depozicia za asistencie i6nového laéa IBAD -
Moderné procesy depozicie tenkych vrstiev po-
mocou iénového Laca hraja délezitda alohu pri
vylep3Sovani a modifikacii vlastnosti tenkych
vrstiev ako sa prilnavost, tvrdost, hustota,
morfolégia povrchu, dalej pri vzniku faz, textir
alebo nizkoteplotnych depozicidch. Hlavnou
vyhodou kombinovaného procesu i6novej im-
plantacie ponorenim do kovovej plazmy a de-
pozicie (MePBIID) v porovnani s konvenénymi
technolégiami depozicie tenkych filmov je
atermélna energeticka depozicia urychlenymi
i6nmi, ktora spdsobuje zmiesanie atémov pri-
tomnych v zénovom rozhrani. Tymto spésobom
sa pripravujd napr. vrstvy vynikajicej prilna-
vosti aj pri izbovych teplotach. Analogicky

k depozicii za asistencie i6nového la¢a je mozné

high ion fluxes over larger areas. In addition,
three-dimensional components require mech-
anical handling. The problems can be overcome
by direct implantation of ions, i.e. their immer-
sion in plasma. Impulse bias applied to the
sample causes that the ions extracted from a
large volume of low pressure plasma are accel-
erated towards the surface. Compared to the
high-energy ion implantation, disadvantage of
this technique is contamination of the ion
beam; on the other hand, the technology can be
deployed in a wider spectrum of ion energies.

Application areas:

e lon Lithography: microstructuring of photo-
sensitive materials, nanometric scale
samples for process diagnostics,
nanostructure prototypes and repairs;

* Biomaterials: nanoporous biomaterials,
tribological protective layers, antibacterial
surfaces;

e Nitriding of austenitic steels and aluminium;

e Surface protection of the titanium and
TiAl-based alloys: protection from oxidation
of TiAl alloys at high temperatures, protec-
tion against Ti embrittlement, protective
coatings for TiAl alloys;

e Nanostructuring: nanoporous metal surface
structures, nanoporous polymer membrane
filter.

lon-beam assisted deposition (IBAD). Modern
ion-beam thin film deposition processes play
an important role in enhancing and modifying
thin-film properties such as adhesion, hardness,
density, surface morphology, as well as in form-
ing the phases, textures or low-temperature de-
position. The main advantage of the combined
metal plasma immersion and deposition (MeP-
BIID) process compared to the conventional
thin film deposition technologies is the ather-
mal accelerated ion deposition, which causes
the mixing of the atoms present in the zone in-
terface. In this way, e.g. the layers of excellent
adhesion can be prepared even at room tem-
perature. Analogically to the ion beam assisted
deposition, textured thin films can be obtained
by the MePBIID technique. By varying the pulse
voltage and pulse length, the desired preferred
orientations in the layers can be achieved. De-
spite their cumulative growth and columinal
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ziskat texttrované tenké vrstvy technikou MePBIID.
Zmenou impulzného napitia a impulznej dlzky
sa mdzu dosiahnut pozadované prednostné
orientécie v danych vrstvach. Naprasené tenké
vrstvy st kompaktné, bez pritomnosti pérov aj
napriek ich kolumnérnemu rastu a priemeru
kolumnarneho zrna v rozmedzi 50 az 500 nm.
Zakladny princip IBA - pri analyze tohto typu
je na skimany povrch usmerneny vysokoener-
geticky i6novy LGE s energiami typickymi v roz-
medzi 1-100 MeV. V désledku interakcie i6nov
s atdmami bombardovaného materialu méze dojst
bud'k spatnému odrazu iénov, ku generovaniu
odrazenych atémov, k emitacii charakteristického
rontgenového Ziarenia alebo interakcia méze vy-
volat spustenie jadrovej reakcie. Za pomoci
vhodnych detektorov energiovej spektroskopie
mbZzeme ziskat z emitovanych ¢astic alebo fo-
ténov informacie o druhu skimanych atémov.
Okrem toho, dopadajtce i6ny ako aj emitujice
Castice stracaju Cast energie pri prechode cez
material. Potom je moZné opat prostrednictvom
energiovej spektroskopie stanovit hibku, v ktorej
k danej interakcii doslo, &m ziskame hibkové
profily s priebehom chemického zlozenia.
Chemické zloZenia tenkych vrstiev a vrstiev na-
chadzajlcich sa v tesnej blizkosti pod povrchom
mdZu byt stanovené kvantitativnou analyzou
bez nutnosti pouZitia Standardov. Vo vieobec-
nosti je zname, Ze vysledky IBA nie sa ovplyv-
nené pritomnostou substratu. IBA je nedestruktivna
metdda v tom zmysle, Ze vzorka nie je naru-
Send, avsak mdzu tu byt vplyvy analyzujiceho
Laéa, ktoré ovplyviiuja vysledky vo velmi citli-
vych materialoch, ktoré mézu byt minimalizo-
vané uritymi experimentalnymi prostriedkami.
Typické detekéné limity lezia zhruba medzi
100 a 10 000 ppm (v zavislosti od danej me-
tédy) a st dostacujiice pre mnoho aplikécii.
Zariadenia so $tandardnym nastavenim umoz-
fiuja analyzovat plochy s priemerom niekol-
kych milimetrov. Pouzitim mikrozvazkového
médu je mozné zmensit analyzovani plochu

z niekolkych mikrometrov aZ do priemerov
men3ich ako 100 nm. IBA méZe byt aplikovana
na detekciu najlahsich prvkov, najma izotopov
vodika, hélia a litia. Vyjsledkom sa hibkové
profily chemického zloZenia bez erézie povrchu
vzorky, &ze jeho poskodenia. Prislusne, mame
pri tychto metédach minimalne skreslenie
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grain diameter in the range of 50-500 nm, the
sputtered thin layers are compact, without the
presence of pores. The basic principle of IBA:
when analyzing this type, a high-energy ion
beam with energies in the range of 1-100 MeV
is directed to the investigated surface. As a re-
sult of the interaction of the ions with the
atoms of the bombarded material, the ions can
either be ejected back, the reflected atoms can
be generated, the typical X-rays can be emitted,
or the interaction can trigger a nuclear reaction.
Suitable detectors of energy spectroscopy can
be used to obtain information from he emitted
particles or photons on the type of the atoms
under investigation. In addition, incident ions
as well as emitting particles lose some energy
when passing through the material. It is then
possible, again by means of energy spectro-
scopy, to determine the depth at which the in-
teraction took place, thus obtaining depth
profiles with the course of the chemical com-
position.

Chemical composition of the thin layers and
the layers located in close proximity to the sur-
face can be determined by quantitative analy-
sis without the need for standards. It is
generally known that the results of IBA are not
affected by the presence of substrate. IBA is

a non-destructive method as the sample is not
distorted. Yet the analysing beam may affect
the results in very sensitive materials. The af-
fect can be minimized by certain experimental
means. Typical detection limits lie between
100 and 10,000 ppm (depending on the
method) and are sufficient for many applica-
tions. Devices with standard settings allow
analysing the areas several millimeters in di-
ameter. Using the microstrip mode, it is poss-
ible to reduce the analyzed area from several
micrometers up to diameters less than 100 nm.
IBA can be applied to detect the lightest
elements, especially isotopes of hydrogen,
helium and lithium. The resulting depth pro-
files of the chemical composition are without
erosion of the sample surface, i.e. its damage.
Correspondingly, these methods enable the
minimum distortion of the depth profiles.
Depending on a particular IBA method, vertical
resolution of IBA is usually limited from several
manometers to approximately one micrometer.



hlbkovych profilov. Vertikalne rozlisenie IBA
je v zavislosti od konkrétnej IBA metddy vacsi-
nou obmedzené medzi niekolkymi manome-
trami a priblizne jednym mikrometrom. Avsak
je tu moznost zvysit vertikilne rozlisenie v ob-
lastiach blizkych k povrchu prostrednictvom
$pecialneho zariadenia na droven jednej at6-
movej vzdialenosti. Prostrednictvom tychto
technik viak vaésinou nie je mozné ziskat in-
formécie o stave chemickej vazby. IBA nie je
druhovo vhodné ani na Struktdrnu analyzu.
Avsak v sivislosti s tunelovym efektom je
mozné skamat Specifické Struktirne zalezi-
tosti, ako mriezkové poruchy alebo stanovenie
poldh cudzich atémov.

USTAV APLIKOVANEJ INFORMATIKY,
AUTOMATIZACIE A MECHATRONIKY

Vyskum na dstave je orientovany do oblasti
informatizacie a automatizacie riadiacich pro-
cesov na vietkych drovniach riadenia priemy-
selnej vyroby a reflektuje moderné trendy
riadenia procesov podla pyramidového mo-
delu. Zakladna stratégia riadenia vyskumu
UIAM vychédza striktne z poZiadaviek eurdp-
skej legislativy na harmoniziciu procesov pre
vyvoj a prevadzkovanie hierarchickych systé-
mov riadenia, ako aj na poZiadavky vertikalnej
integracie informaénych systémov riadenia.
Orientacia vyskumu UIAM je dané snahou

o naplnenie globalnych cielov rozvoja ludskej
civilizacie:

* prostriedkami automatizicie v maximélnej
miere prispievat k zniZovaniu spotreby
energie, Zo ma priamy dosah na vyvoj ekoldgie,
déslednym rozpracovanim vieobecnych
poziadaviek formulovanych v medzinarodnych
Standardoch realizovat vyvoj bezpe¢nostne
kritickych riadiacich systémov, €¢o ma vplyv
na zvySovanie bezpenosti a ochrany zdravia,
vyuzitim modelovania a testovania zloZitych
softvérovych produktov zvy3ovat efektivnost
vyvoja, prevadzkovania a udrziavania hierar-
chickych systémov riadenia procesov.

Na zaklade tychto principov je vyskum UIAM
orientovany do nasledujdcich oblasti:
¢ analyza, modelovanie, simulécia a optimali-
zacia vyrobnych systémov a procesov,

However, there is the possibility to increase
vertical resolution in the areas close to the
surface by means of a special device to the
level of one atomic distance. However, these
techniques usually cannot be used to obtain
information on the state of the chemical bond.
IBA is also not suitable for structural analysis.
However, specific structural issues such as
lattice defects or foreign atom positions can
be investigated in the context of the tunnel
effect.

INSTITUTE OF APPLIED INFORMATICS,
AUTOMATION AND MECHATRONICS

The Institute research is oriented to the area
of informatisation and automation of control
processes at all levels of industrial production
management, while reflecting the modern
trends of the pyramid model process manage-
ment. The fundamental research management
strategy of the Institute is based strictly on the
European legislation requirements for the pro-
cesses harmonisation of the development and
operation of hierarchical management systems,
as well as for the vertical integration of man-
agement information systems. Focus of the
Institute research is defined by the pursuit

of global goals of human civilization
development via:

e Contributing to the reduction of energy
consumption by means of automation, which
has a direct impact on the development
of ecology;

Developing safety-critical control systems
via thorough elaboration of the general
requirements expressed in international
standards, which has an impact on
improving safety and health protection;
Increasing the efficiency of developing,
operating and maintaining hierarchical
process management systems by modeling
and testing complex software products.

Based on these principles, the Institure research
is oriented towards the following areas:
e Analysis, modeling, simulation and optimiza-
tion of production systems and processes;
¢ Big Data and knowledge acquisition for
process control;
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* Big Data a ziskavanie znalosti pre riadenie
procesov,

* vyvoj integrovanych systémov riadenia
priemyselnych procesov,

* umeld inteligencia a strojové uéenie,

* implementacia inteligentnych met6d riadenia
a metdd analyzy a spracovania ddajov,

* vyskum a vyvoj v oblasti modelovania, simu-
lacie a analyzy technologickych procesov
a mechanickych a mechatronickych systémov,

* riadenie robotickych systémov,

* riadiace systémy pre bezpeZnostno-kritické
procesy v priemysle,

* aplikacie automatizacie (v automobilovom
priemysle, v energetike, v strojarstve,
zdravotnictve a pod.).

Vedecky profil Gstavu je v sdlade s trendmi,
ktoré boli vytycené konceptom Industry 4.0.
Ustav prevadzkuje vjskumné pracovisko Auto-
matizacie a Informatizacie Vyrobnych Procesov
a Systémov (AIVPS) ako flexibilny systém au-
tomatizovaného riadenia technologickych a vy-
robnych systémov. Zdmerom pracoviska je
etablovanie silného regionalneho centra exce-
lentnosti zameraného predovsetkym na auto-
mobilovy a strojérsky priemysel, ktory je v
nasom regiéne silne zasttipeny (VW Slovakia,
PSA Peugeot-Citroén, ZF Sachs, Boge Elastme-
tall Slovakia a podobne). Vybudované vyskumné
pracovisko bude vyrazne posilfiovat transfer
inovacii do priemyselnych subjektov.

Vlyznamné vyskumné projekty realizované na
Gstave boli najma: Metodika preukazania ja-
drovej a radialnej bezpeénosti kontajnerov na
prepravu vyhoreného paliva pomocou experi-
mentélne ziskanych tdajov (APVV-0308-07),
Projekt OPVaV: univerzitny vedecky park —Zast
pracoviska automatizacie (blizsie v kapitole
Campus Bottova), Projekt OPVaV: Vyskum
monitorovania a vyhodnocovania nestandard-
nych stavov v okoli jadrovej elektrarne, Projekt
Slovenskej inovaZnej a energetickej agentdry
pri MH SR: Vyvoj SW rieSenia pre inovativny
meraci systém-EMAS a Vyvoj autonémneho
meracieho a archivaéného systému (AMAS) pre
meranie produktivity vyrobnych a montaznych
liniek.
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e Development of integrated industrial process
control systems;

e Artificial intelligence and machine learning;

¢ Implementation of intelligent control methods
and the methods of data analysis and
processing;

¢ Research and development in the field
of modeling, simulation and analysis
of technological processes and mechanical
and mechatronic systems;

e Control of robotic systems;

e Control systems for safety-critical processes
in industry;

e Automation applications (in the automotive
industry, power engineering, mechanical
engineering, healthcare, etc.).

Scientific profile of the Institute is in line with
the trends identified by the Industry 4.0 concept.
The Institute operates the Research Centre of
Automation and Informatisation of Production
Processes and Systems as a flexible system of
automated control of technological and produc-
tion systems. Its aim is to establish a strong re-
gional Center of Excellence focused mainly on
the automotive and engineering industry, which
is strongly represented in this region by VW Slova-
kia, PSA Peugeot Citroén, ZF Sachs, Boge Elast-
metall Slovakia and so on. The established research
center will significantly foster the innovation
transfer to industrial entities.

Major research projects dealt with in the Insti-
tute have been: Methodology for demonstrating
the nuclear and radiation safety of spent fuel
transport containers using the experimentally
acquired data (APVV-0308-07); OPVaV project:
University Science Park - part Automation
Centre (for more details see Campus Bottova),
OPVaV project: Research of monitoring and
evaluation of non-standard conditions in the
vicinity of nuclear power plant; Project of the
Slovak Innovation and Energy Agency at the
Slovak Republic Ministry of Economy: Devel-
opment of SW solution for EMAS, an innovative
measuring system, and Development of AMAS,
an autonomous measuring and archiving sys-
tem for measuring productivity of the produc-
tion and assembly lines.



Z projektov Excelentné timy mladych vyskum-
nikov to boli projekty Navrh a analyza techno-
Légii tvorby kombinovanych spojov
progresivnych materialov s podporou numeric-
kej simulacie a projekty Mlady vyskumnik
(STU): Analyza dynamickych vlastnosti vlnovo-
dov pre aplikaciu mechatronickych principov

v ultrazvukom podporovanom obrabani a Sys-
tém rozpoznavania a vyhodnocovania EKG
signélu a jeho vzorov pouZzitim metddy
SVM. Pri rieeni viacerych vedecko-
vyskumnych projektov spolu-
pracuje Gstav v ramci
bilateralnych
zmlav

s viace-
rymi zahranié-
nymi univerzitami,
ako napr. TU Ilmenau Ne-
mecko s prof. P. Husarom. Z Bel-
gicka spolupracujeme s University of ~
Sint Lieven, KAHO Gent s prof. W. Verschel-
dem. Dalej spolupracujeme s chorvatskou Uni-
versity of Zagreb s prof. N. Vréekom, a tiez

s prof. Johanydkom z madarskej Kecskemét
College.

Dalsie projekty:
* Vedecka spoluprica na systéme riadenia
projektov PROMAN-W a Validacia vybranych

Excellent Teams of Young Researchers have
sheltered the project of Numerical simulation-
aided design and analysis of technologies of
the progressive materials combined joints fab-
rication. The Young STU researcher projects
also include: Analysis of dynamic properties of
waveguides for application of mechatronic
principles in ultrasound-aided machining, Sysy-
tem of discrimination and evaluation of the ECG
signal and its patterns using the SVM (Sup-
port Vector Machine) method. In sev-
eral research projects, the
Institute cooperates with
foreign univer-
sities within

work of bilat-
eral agreements: TU
llmenau, Germany (Prof. P.
x Husdr), University of Sint Lieven,
Belgium, KAHO Gent (Prof. W. Ver-
scheld), Croatian University of Zagreb (Prof. N.
Vréek), and also Kecskemét College in Hungary
(Prof. Johanydk).

Other projects:

e Scientific cooperation on the PROMAN-W
project management system, and Validation
of selected PROMAN-W project management
system algorithms with the Forschungszen-
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algoritmov systému riadenia projektov
PROMAN-W s Forschungszentrum
Rosendorf, SRN.

* IPID - International promovieren
in Deutschland: Autonome Mikrosysteme
fiir die Biosensorik s Technische Universitét
Ilmenau, SRN

* Projekt H2020-WIDESPREAD-2014-1
(Number of agreement 664526): Slovak
Centre of Excellence in lon Beam and Plasma
Technologies for Materials Engineering and
Nanotechnology SlovaklON, kde UIAM
participuje v spolupraci s UVPT.

* Projekt pre VW Slovakia, a.s.: Big Data —
predictive analysis for Quality Assurance

* Projekt pre ZF Sachs, a.s.: Navrh a realizicia
systému pre optimaliziciu vyuZzitelnosti
pretahovacich tffiov so vztahom k prediktiv-
nej Gdrzbe.

* Projekty zamerané na oblast pevnostnych
analyz a hodnotenie Strukturalnej integrity
kontajnerov pre transport a skladovanie
radioaktivneho odpadu.

* Névrh a spréva riadiaceho systému pre
in3pekény stend vyhoreného jadrového paliva.
Realizované pre VUIE, a.s.

* Névrh a sprava riadiaceho systému kondicio-
novacej komory pre Boge Elastmetall
Slovakia.

Z vyskumného hladiska je dstav rozdeleny na 4
katedry: katedra priemyselnej automatizicie,
katedra informaénych a riadiacich systémov,
katedra aplikovanej mechaniky a mechatroniky
a katedra aplikovanej matematiky.

USTAV PRIEMYSELNEHO INZINIERSTVA
A MANAZMENTU

Ustav priemyselného inZinierstva a manaz-
mentu dosahuje vyznamné Gspechy aj vo ve-
decko-vyskumnej éinnosti, ktora sa realizuje
formou projektov podporovanych grantovymi
agentdrami VEGA a KEGA, projektov rieSenych
v rdmci medzinarodnych programov a medzi-
narodnej vedecko-technickej spolupréce, pro-
jektov aplikovaného vyskumu a vyvoja a
projektov zmluvného vyskumu a vyvoja:

* ManaZment kvality informécii v projektovom

riadeni v priemyselnych podnikoch v SR
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trum Rosendorf, Germany;
¢ IPID - International Promotion in Germany:
Autonomous Microsystems for Biosensors
with Technische Universitdt Ilmenau, Germany;
H2020-WIDESPREAD-2014-1 Project
(Number of agreement 664526): Slovak
Center of Excellence in lon Beam and Plasma
Technologies for Materials Engineering and
Nanotechnology, SlovaklON, where the Insti-
tute co-operates with UVPT;
Project for VW Slovakia, a. s.: Big Data -
predictive analysis for Quality Assurance;
Project for ZF Sachs, a.s: Design and imple-
mentation of a system for optimizing the
usability of stretch mandrels related to
predictive maintenance;
Projects focused on strength analyzes and
assessment of structural integrity
of containers for transport and storage
of radioactive waste;
Design and administration of a management
system for spent nuclear fuel inspection
stand for VUJE, a.s. (Research Institute
of Nuclear Plants);
¢ Design and administration of the condition-

ing system for Boge Elastmetall Slovakia.

The Institute research is divided into four depart-
ments: Department of Industrial Automation, De-
partment of Information and Control Systems,
Department of Applied Mechanics and Mecha-
tronics and Department of Applied Mathematics.

INSTITUTE OF INDUSTRIAL ENGINEERING
AND MANAGEMENT

The Institute of Industrial Engineering and
Management has also won significant achiev-
ements in the scientific and research activities
carried out in the form of projects supported by
the VEGA and KEGA grant agencies, projects
under international programs and international
scientific and technical co-operation, applied
research and development projects and contrac-
tual research and development projects:
e Information quality management in project
management in industrial enterprises
in Slovakia;
¢ |dentification of the key parameters for
sustainable business performance in multi-



¢ |dentifikacia klaZovych parametrov udrza-
telnej vykonnosti priemyselnych podnikov
v podmienkach multikultdrneho prostredia
* Transformacia ergonomického programu do
Struktdry manazérstva podniku integraciou
a vyuzitim modulov QMS, EMS, HSMS
Perspektivy rozvoja manazérstva kvality
stvislosti s poziadavkami trhu Slovenskej
republiky
Kld€ové manazérske kompetencie v ramci
pecifickych funkénych oblasti manazmentu
a vhodné spdsoby ich rozvoja
Kontrola vyspelosti procesov projektového
manazmentu ako nastroj zvySovania konku-
rencieschopnosti strojarskych priemyselnych
podnikov
Vychodiska hodnotenia a vhodné metédy pre

prax pri vyu€ovani manazérskych predmetov.

Podstata a vjznam priemyselného a dudev-
ného vlastnictva podniku, jeho tvorba,
udrZiavanie, ochrana, ohodnocovanie
a hlavny prinos pre maximalizaciu hodnoty
podniku
Analyza st&asnych trendov projektového
manaZmentu vo svete, vyskum sG&asného
stavu na Slovensku a navrh prehibenia jeho
vyuZitia v podmienkach Slovenska
Elektronicka platforma na zefektivnenie
spolupréace medzi vysokymi Skolami a prie-
myselnymi podnikmi v oblasti vzdeldvania
* Pracovné kompetencie v kontexte rozvoja
priemyslu 4.0
* Vplyv koexistencie réznych generacii
zamestnancov na udrzatelnd vykonnost
organizacii
* Néavrh kombinaéného a rekombinaéného
postupu indexovania faktorov pracovného
komfortu v strojarskych prevadzkach

Obsahovo je vedeckovyskumné &innost UPIM
orientovana najma na tieto oblasti: progre-
sivne pristupy v oblasti riadenia organizicif,
manazment ludskych zdrojov, rozvoj manazér-
skych kompetendii, digitélny podnik a virtualna
realita, projektovy manazment, Age manazment,
logistika, vyroba, marketing, manaZzérstvo kva-
lity, operaéné analyza, ergonémia, ergono-
mické rieSenia pracovisk, inovacie, spolo¢enska
zodpovednost spoloénosti. V posledne meno-
vanej oblasti riesil prof. Ing. Peter Sakal, CSc.

cultural environments;

Transformation of the ergonomic program into
the company management structure by inte-
grating and utilising the QMS, EMS, HSMS
modules;

Prospects for the development of quality
management in relation to the market
requirements of the Slovak Republic;

Key managerial competencies within specific
functional areas of management and
appropriate ways of their development;
Checking the maturity of project management
processes as a tool of increasing the competi-
tiveness of engineering industrial enterprises;
Fundamentals of assessment and appropriate
methods for practice in teaching managerial
subjects;

Nature and importance of industrial and
intellectual property of enterprise, its devel-
opment, maintenance, protection, valuation
and its main contribution to maximizing the
value of enterprise;

Analysis of the current world-wide trends in
project management, research of the current
situation in Slovakia and a proposal tostreng-
then its application in the Slovak conditions;
An electronic platform for streamlining
cooperation between universities and
industry in the field of education;

Work competencies in the context

of industrial development 4.0

Impact of the coexistence of different
generations of employees on the sustainable
performance of organizations

Proposal of a combination and recombina-
tion procedure of the comfort factors
indexing in engineering operations.

The Institute scientific and research activities
are conducted in the following areas: progress-
ive approaches in organization management,
human resources management, development of
managerial competencies, digital enterprise and
virtual reality, project management, age man-
agement, logistics, production, marketing,
quality management, operational analysis,
ergonomics, ergonomic workplace solutions,
innovations and corporate social responsibility.
Prof. Ing. Peter Sakal, CSc. and his team dealt
with an APVV project “Concept of HCS Model

33



a jeho tim projekt APVV Koncept HCS modelu
3E vs. koncept Corporate Social Responsibility
(CSR). Oblast spologensky zodpovedného pod-
nikania a udrzatelného rozvoja sa témy, ktoré
v si¢asnosti rezonujd v nasej spolo¢nosti. Dé-
kazom je aj ziskanie 1. miesta vo verejnom hla-
sovani v "Ankete spolecenské odpovédnosti",
ktoré sa konalo v roku 2013 pod zastitou Insti-
tutu spolecenské odpovednosti v Ostrave.

V ramci medzinarodnych projektov sa UPIM
zapéja do rieSenia strategickych

oblasti zadefinovanych v stra-
tégii EU H2020 ako sa
otazky mobility,
loT, Smart
Cities,
0

&
vyziev pre
spoloénost re-
prezentovanych rodo-
vou rovnopravnostou,
udrzatelnym rozvojom, inova-
ciami, cyklickou ekonomikou, multikul-
turalitou, demografickymi zmenami a pod..
Ustav priemyselného inZinierstva a manaz-
mentu sa vdaka svojej silnej orientécii na bu-
dovanie sieti a spoluprace stal respektovanym
partnerom a ¢lenom konzorcii medzinarodnych
projektov H2020:
* A participatory open technology platform
improving urbic planning through games
and simulation (URBICGAMES)

3y

3E vs. Corporate Social Responsibility (CSR)".
Socially responsible entrepreneurship and sus-
tainable development are the topics currently
resonating in the society, as witnessed by the
first place in the public vote in the "Social Re-
sponsibility Survey" conducted in 2013 under
the auspices of the Institute of Social Responsi-
bility in Ostrava, Czech Republic. The inter-
national projects of the Institute address the
strategic areas defined in the EU H2020
strategy such as mobility issues, loT,
Smart Cities, or challenges for
society represented by
gender equality,
sustainable
devel-

to
its strong
networking and
cooperation focus, the

Institute of Industrial Engin-

eering and Management has be-

come a respected partner and a member
of the international projects H2020 consortia:

e A participatory open technology platform
improving urban planning through games
and simulation (URBICGAMES).

e Advanced tools in mobility smart planning
for hubs enhancement and raising efficiency
(AtMoSphere);

e Open policies enhancing new networking
empowerment for sustainable strategies



* Advanced tools in mobility smart planning
for hubs enhancement and raising efficiency
(AtMoSphere)

* Open policies enhancing new networking
empowerment for sustainable strategies
(OPENNESS)

* Research and Innovation Sustainability for
Europe in Slovakia (RISE SK)

* WINning young ICT entrepreneurs (ICT-WIN)

* CooperAtive Research for Logistics in Smart
Cities (CSA)

Okrem projektov H2020 sa UPIM zameriava aj
na projekty ERASMUS+, kde v sti€asnosti riesi
dva projekty:
* Innovat — Social Innovation for Youth
Entrepreneurship
* YounGo
* Enhance skills and competences to boost
material innovations and eco innovations in
automotive industry
V oblasti vyskumu sa UPIM zameriava aj na
podporu mladych talentov. KaZzdoro&ne venuje
velkd pozornost organizovaniu SVOC (Student-
skej vedecko odbornej ¢innosti). Uz po nie-
kolko rokov sa Gspe3ni G&astnici Gstavného
kola umiestiiuji na podobnych akciach organi-
zovanych Zvolenskou technickou univerzitou
a Univerzitou Tomése Bati v Zline a na medzi-
narodnych konferenciach SVK.

USTAV INTEGROVANEJ BEZPECNOSTI

Katedra bezpe¢nostného inZinierstva sa vo vy-
znamnej miere zaobera analyzou a riadenim
rizik v technickej i huménnej oblasti. Praco-
visko vyuZiva analytické metédy na hodnotenie
bezpeénosti pracovného prostredia a technolo-
gickych procesov z hladiska ohrozenia a rizik.
Na zéklade vysledkov posddenia odporiéa
opatrenia, ktoré si potrebné nielen na zvy3e-
nie Urovne bezpeZnosti, ale aj na dosiahnutie
akceptovatelného stavu pracovného a environ-
mentélneho prostredia.

V ramci priemyselnej bezpetnosti sa katedra
intenzivne zaobera $tidiom poZiarnotechnic-
kych a bezpegnostnych charakteristik prachov.
V ramci experimentalnych prac je mozné merat
miminalne teploty vznietenia prachov v rozvire-

(OPENNESS);
* Research and Innovation Sustainability
for Europe in Slovakia (RISE SK);
e WINning young ICT entrepreneurs (ICT-WIN);
e CooperAtive Research for Logistics in Smart
Cities (CSA).

Besides the H2020, the Institute focuses on the
ERASMUS+ projects, currently dealing with:
¢ Innovat - Social Innovation for Youth
Entrepreneurship;
¢ YounGo;
e Enhancing skills and competences to boost
material innovations and eco innovations in
automotive industry.

Within the research field, the Institute also
supports young talents. Every year, great
attention is paid to the organization of the
Student Research Conference. For several years,
successful participants of the Institutional
round have attended similar events organised
by the Technical University of Zvolen and Tomas
Bata University in Zlin, as well as in other inter-
national Student Research Conferences.

INSTITUTE OF INTEGRATED SAFETY

The Department of Safety Engineering is mainly
involved in the risk analysis and management
in both, technical and human fields. The De-
partment utilises analytical methods to assess
safety of working environment and technologi-
cal processes in terms of hazards and risks.
Based on the results of the assessment, it then
recommends the measures necessary to increase
safety levels and also to achieve acceptable
working environment.

Within the framework of industrial safety, the
Department intensively studies the fire-tech-
nical and safety characteristics of dusts. It is
experimentally possible to measure the mini-
mum dust ignition temperatures in the turbid
and settled states as well as explosion parameters
of the turbid dust in the KV 150-M2 explosion
chamber, such as the explosion constant, the
lower explosion limit and the maximum explosion
pressure. Flamability parameters of the turbid
dusts are determined in a Hartmann tube. The
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nom a usadenom stave a vybuchové parametre
rozvirenych prachov vo vybuchovej komore KV
150-M2, ako je vybuchové kon3tanta, dolné
medza vybusnosti a maximalny vybuchovy tlak.
Parametre zépalnosti rozvirenych prachov sa
stanovuje v Hartmannovej trubici. Tieto merania
je mozné na katedre bezpe¢nostného inZinier-
stva vykonavat podla poziadaviek normovanych
postupov, ako aj podla 3pecifickych poZiada-
viek zodpovedajicim podmienkam praxe.

Pracovnici Katedry environ-
mentélneho inZinierstva

sa zaoberaju ana-

lyzou zlo-
ziek

Zi-
votného
prostredia
(napr. fyzikalno-che-
mickd analyza pitnych,
povrchovych, pozemnych a odpa- 3
dovych vdd, stanovenie agrochemickych
vlastnosti pdd, stanovenie zékladnych ukazo-
vatelov biomasy) a ich pripadnej kontaminacie
(napr. stanovenie vybranych zneistujicich latok
vo vodach). Vo vyskume sa dalej zaoberajti znizo-
vanim kontaminécie zloZiek Zivotného prostredia
rdznymi, najma sorpénymi (priprava a testovanie
modifikovanych prirodnych adsorbentov) a pro-
gresfvnymi oxidaénymi procesmi (tzv. AOP, napr.
UV fotolyza, ozonizécia, sonifikécia a ich kombi-
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measurements can be performed at the Depart-
ment of Safety Engineering according to the
requirements of standardized procedures, as
well as to specific requirements corresponding
to the conditions of practice.

Staff of the Department of Environmental
Engineering deal with the analysis of environ-
mental components (e.g. physico-chemical
analysis of the drinkable, surface, undrground
and waste waters, determination of
agrochemical properties of
soils and determination
of basic biomass
indicators)
and

their
possible con-
tamination (e.g. de-
termination of selected
pollutants in waters). The research
also addresses the reduction of environ-
mental contamination by various, in particular
sorption (preparation and testing of modified
natural adsorbents) and progressive oxidation
processes (AOPs), e.g. UV photolysis, ozoniza-
tion, sonication and combinations thereof, in-
cluding preparation and testing of alternative
process catalysts, especially on the basis of red
sludge and limestone). Department staff can
provide quantitative and qualitative analytical



nacia vratane pripravy a testovania alternativ-
nych katalyzatorov procesu, najma na baze erve-
ného kalu a LtZenca). Pracovnici katedry dokazu
poskytnt sluzby pri kvantitativnom a kvalita-
tivnom analytickom stanoveni nebezpeZnych
Latok (napr. pary a prchavé latky s teplotou varu
do 400 °C na plynovom chromatografe s detek-
torom hmot- nostného zachytu), analyze mate-
rialov a miery ich degradacie (na vysokocitlivom
infracervenom spektrofotometri v klasickom
usporiadani, technikou ATR, t.j. zosilnenim od-
razu od povrchu na diamantovom Gladi ATR,
alebo mapovanim pod infragervenym mikrosko-
pom) & v oblasti obnovitelnych zdrojov energif.

Vyskumna €innost v oblasti poZiarneho inZinier-
stva, je zamerana predov3etkym na vyskum po-
Ziarneho rizika materialov s dérazom na aplikaciu
pre potreby zistovania pri¢in vzniku poZiarov a
postdenia rizika poZiaru a vybuchu vo vyrobnych
priestoroch. Ustav disponuje kénickym kalorime-
trom od Fire Testing Technology a bezpeZnostnym
kalorimetrom SEDEX pracujicim na principe ARC
kalorimetrie. Tieto zariadenia v si€asnosti patria
medzi absoldtnu svetova 3picku v oblasti vy-
skumu spréavania sa materialov za podmienok
poziaru. Kénicky kalorimeter umoZziiuje meranie
rychlosti uvoliiovania tepla, celkového mnoZzstva
uvolneného tepla, vyhrevnosti, rychlosti tvorby
oxidu uholnatého, celkového mnoZstva uvolne-
ného oxidu uholnatého, vytazku oxidu uholna-
tého, rychlosti tvorby dymu, celkového mnozstva
uvolneného dymu a rychlosti tvorby dymu z ma-
terialu zatazeného tepelnym Ziarenim s husto-
tou tepelného toku od O do 100 kW m-2.
Uvedené podmienky umoZiuji simulovat vietky
fazy rozvoja poziaru. Rychlost uvoliiovania tepla
pocas procesu horenia je zaloZena na poznatku,
Ze pri horeni va&siny organickych polymérov sa
na jeden gram spotrebovaného kyslika uvolni
13,1+ 0,7 kJ tepla. Specifikom tstavu je modifi-
kacia kénického kalorimetra tak, aby umoznil vy-
skum kvapalnych vzoriek. Podla v si€asnosti
dostupnych informacii bol Ustav integrovanej
bezpeénosti druhym pracoviskom na svete na
ktorom bola realizované a vyska3ana takato mo-
difikacia. Vyskumna aktivita v oblasti horlavych
kvapalin je zamerana predovsetkym na predikciu
spravania sa kvapalin poas poZiaru vo velkoka-
pacitnych nadrziach z ddajov ziskanych meranim

determination of hazardous substances (e.g. va-
pours and volatiles with the boiling point up to
400 ° C using a gas chromatograph with a
mass capture detector), analysis of materials
and their degradation rate (using a high-sensi-
tivity infrared spectrophotometer in a conven-
tional arrangement, ATR technique, i.e. by
increasing reflection from the surface on dia-
mond Gladi ATR, or by mapping under an infrared
microscope), or in the field of renewable energy
sources.

The research activity in the field of fire engin-
eering is focused mainly on the research of fire
risk of materials with emphasis on application
for the purposes of detecting the causes of fires
and assessing the fire and explosion risks in
production areas. The Institute owns a conical
calorimeter of the Fire Testing Technology and
SEDEX, a safety calorimeter working on the
principle of ARC calorimetry. These devices cur-
rently represent the world's top in the materials
behavior research under fire conditions. The
conical calorimeter allows the measurement of
heat release rate, total heat release, calorific
value, carbon monoxide generation rate, total
carbon monoxide release, carbon monoxide
yield, smoke generation rate, total smoke release
rate and smoke generation rate from heat-
laden material flow from O to 100 kW m-2.
These conditions make it possible to simulate
all phases of fire development. The rate of heat
release during the combustion process is based
on the knowledge that 13.1 + 0.7 kJ of heat is
released per gram of the oxygen consumed by
burning most of the organic polymers.

The Institute has modified the conical calor-
imeter to allow the research into liquid samples.
According to currently available information,
the Institute of Integrated Security is the sec-
ond workplace in the world where such a modi-
fication has been implemented and tested.
Research activities in the field of flammable
liquids are primarily aimed at predicting fire
behaviour in large capacity tanks from the data
obtained by measuring a sample in a vessel of
several centimeters in diameter. Possibilities of
such prediction were tested on the samples of
petrol and ETBE. The results were published in
the scientific journals: Journal of Thermal
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vzorky v nadobe s priemerom niekolko centime-
trov. Moznosti uvedenej predikcie boli vyskdsané
na vzorkach benzinu a ETBE. Vysledky boli pu-
blikované vo vedeckych Zasopisoch Journal of
Thermal Analysis and Calorimetry a Procedia
Engineering. KlG&ovou ¢astou vyskumu poZziar-
neho rizika materialov je vytvaranie modelov,
ktoré umoznia predikovat vysledky velkorozme-
rovych skagok (ktoré si ¢asovo a finanéne mimo-
riadne naroéné) z vysledkov laboratérnych
skaisok (najmi z vysledkov stanovenych kénic-
kym kalorimetrom). Vysledky vjskumu prinesa
znizenie nakladov skasok pre vyrobcov zo Slo-
venskej republiky, ale aj z ostatnych &lenskych
Statov Eurdpskej Gnie, &im prispeju k zvySeniu
ich konkurencieschopnosti najma vo&i vyrobcom
z Ciny a USA. Problém konkurencieschopnosti
wrobcov z EU voti vyrobcom z Ciny a USA sa
stava &oraz viac aktualny najmé po nadobudnuti
platnosti dohody CETA a po predpokladanom
podpisani a nadobudnuti platnosti dohody TTIP.

Dalsi vyskum je zamerany na moznosti vyuzitia
vysledkov ziskanych na kénickom kalorimetri na
predikciu dynamiky rozvoja poZziaru v etape flas-
hover. Etapa flashover predstavuje najdélezite;j-
Sou fazu rozvoja poZziaru, nakolko predstavuje
prechod medzi lokilnym a plne rozvinutym po-
Ziarom. Bezpeénostny kalorimeter SEDEX umoz-
fiuje vyskum sklonu materialov k samovzniete-
niu. Samovznietenie je proces, pri ktorom sa
teplo potrebné na zapélenie Latky vytvori che-
mickymi alebo fyzikalnymi zmenami v latke sa-
motnej alebo ako nasledok interakcie latky

s okolitymi faktormi. Bezpe¢nostny kalorimeter
sa vyuZiva predovietkym na vyskum sklonu k sa-
movznieteniu kvapalnych latok s obsahom dvoji-
tych alebo trojitych véazieb nanesenych na poréz-
nom nositi. Standardny bezpeenostny kalorime-
ter SEDEX umoziiuje meranie exotermickych
reakcii prebiehajicich v latke za variabilnych
teplotnych podmienok. Toto zariadenie bolo na
Gstave modifikované tak, aby umoznilo vyskum
vplyvu nie len za réznych teplotnych podmienok,
ale aj za variabilnych podmienok pristupu vzdu-
chu na proces samovznietenia. Okrem vyskum-
nych G&elov a vyucby sa bezpe¢nostny kalorime-
ter SEDEX v sti&asnosti vyuZziva aj pri spracovani
expertiz a odbornych posudkov v oblasti zistova-
nia pri¢in vzniku poZiarov.
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Analysis and Calorimetry and Procedia Engineer-
ing. A key component of the fire risk research of
materials is design of the models predicting the
results of large-scale tests (which are extremely
time-consuming and costly) from the laboratory
test results (especially those obtained from a
conical calorimeter). The research results will
bring a reduction of testing costs for manufac-
turers from the Slovak Republic, and also from
other Member States of the European Union,
thus contributing to their increased competitive-
ness especially regarding the producers from
China and the USA. The issue of competitiveness
is becoming increasingly topical, especially after
the entry of CETA (Comprehensive and Economic
Trade Agreement) into force and the envisaged
signature and entry of the TTIP Agreement into
force.

Further research is focused on the options of
utilising the results obtained by a conical cal-
orimeter to predict the dynamics of fire devel-
opment in the flashover stage. Flashover phase
is considered the most important phase of the
fire development, as it represents the transition
between a local and fully developed fire. The
SEDEX safety calorimeter allows the research
into the propensity of materials towards self-
ignition. Self-ignition is a process in which the
heat required to ignite a substance is generated
by chemical or physical changes in the substance
itself or as a result of the interaction of the
substance with surrounding factors. The safety
calorimeter is primarily used to investigate the
propensity to auto-ignition of the liquid sub-
stances containing the double or triple bonds
deposited on a porous support. The SEDEX stan-
dard safety calorimeter allows the measurement
of exothermic reactions taking place in a sub-
stance under variable temperature conditions.
The device has been modified at the Institute to
allow the research into the impact of different
temperature conditions as well as under vari-
able air access conditions on the autoignition
process. In addition to research and education
purposes, the SEDEX safety calorimeter is cur-
rently also used to process the expertise and
expert opinions in the field of detecting the
causes of fires.
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1.4 LABORATORIA
A ZARIADENIA
USTAVOV

1.4 LABORATORIES
AND DEVICES
IN THE INSTITUTES

Laboratérium koréznych skisok
(kontaktna osoba:

Mgr. Marian Palcut, PhD.,

doc. Ing. Martin Kusy, PhD.,

email: marian.palcut@stuba.sk;
martin.kusy@stuba.sk)

Laboratérium korézie umoziiuje sledovanie a
vyhodnocovanie koréznej odolnosti materialov.
Laborat6rium je vybavené kondenzaénou ko-
morou CO-FO-ME-GRA, potenciostatom IPS a
zariadenim CORTEST uréenym na sledovanie
korézie materidlov pod napatim.

Kondenzagna komora CO-FO-ME-GRA umoz-
fiuje realizaciu zrychlenych kordznych skasok
vo vlhkom a slanom prostredi s neutrdlnym
pH, tzv. neutral salt spray test. Zariadenie
umoziiuje realizaciu zrychlenych koréznych
testov v stlade s normami ISO 11503, ISO
1456, 1SO 3768, 1SO 3769, 1SO 3770, ISO
4541, 1SO 6270, ISO 7253. Zariadenie tiez
spliia poziadavky vybranych DIN a ASTM no-
riem, napr. ASTM B117, ASTM B287, ASTM
B368 a DIN 40046, DIN 50021, DIN 50907,
DIN 50958 a inych. Postidenie priebehu koréz-
neho testu prebieha vizualnou in3pekciou. Vy-
hodnotenie celkového testu je mozné
postdenim plochy korézneho napadnutia
alebo prostrednictvom hmotnostného Gbytku s
vyuZitim presnych laboratérnych vah Mettler
Toledo.

V laboratériu sa nachadza aj potenciostat/gal-
vanostat PGU 10 V-1A-IMP-S, ktory umoZiiuje
realizéciu elektrochemickych skasok korézie
podla normy STN EN ISO 17475. Pristroje v la-
boratériu umoziiuju sledovanie elektrochemic-
kych parametrov kovovych materiloy, t. j.,
potenciodynamickych, potenciostatickych a
galvanostatickych zavislosti, z ktorych mozno
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Laboratory of Corrosion Tests
(contact persons:

Mgr. Maridn Palcut, PhD.,

doc. Ing. Martin Kusy, PhD.,
email: marian.palcut@stuba.sk;
martin.kusy@stuba.sk)

The Corrosion Laboratory allows monitoring
and evaluation of materials corrosion resis-
tance. The Laboratory is equipped with a CO-
FO-ME-GRA condensation chamber, an IPS
potentiostat and a CORTEST device designed to
monitor corrosion of materials under sstress.

The CO-FO-ME-GRA condensation chamber en-
ables accelerated corrosion tests to be carried
out in a humid and saline environment with

a neutral pH, so called neutral salt spray test.
The device enables the accelerated corrosion
tests in compliance with the ISO 11503, ISO
1456, 1SO 3768, 1SO 3769, ISO 3770, I1SO 4541,
I1SO 6270 and ISO 7253 Standards. The device
also meets the requirements of the selected DIN
and ASTM Standards, e.g. ASTM B117, ASTM
B287, ASTM B368 and DIN 40046, DIN 50021,
DIN 50907, DIN 50958 and others. Assessment
of the corrosion test is performed by visual
inspection. Evaluation of the overall test is
possible by assessing the surface of corrosion
attack or by weighing the mass loss using pre-
cise laboratory balances of Mettler Toledo.

The Laboratory also comprises a PGU 10 V-1A-
IMP-S potentiostat/galvanostat which enables
electrochemical corrosion tests according to the
STN EN ISO 17475 Standard. The Laboratory
devices enable monitoring the electro-chemical
parameters of metal materials, i.e., potentio-
dynamic, potentio-static and galvano-static
dependencies which are used to determine cor-
rosion rate and identify the activity/passivity



stanovit rychlost korézie a identifikovat ob-
lasti aktivity a pasivity. K dispozicii je tiez
elektrochemicka impedanéna spektrometria
umoziiujica stanovit kapacitu elektrickej dvoj-
vrstvy. Koréznu odolnost moZno monitorovat
aj volumetricky — sledovanim vyvoja vodika
uvoliiujdceho sa pri korézii malo uslachtilych
kovov (Mg, Al) vo vodnom prostredi. Pri expe-
rimentoch je moZné regulovat teplotu a che-
mické zloZenie elektrolytu. Laboratérium je
vybavené prietokovym termostatom, pH-me-
trom, konduktometrom a zariadenim na pri-
pravu deionizovanej vody. K dispozicii je aj
zdroj jednosmerného pradu pre realizaciu jed-
noduchych elektrochemickych povrchovych
Gprav, napr. niklovania.

Zariadenie CORTEST umoZiiuje realizovat skd-
sky kordézneho praskania pod napatim v koréz-
nom prostredi tekutin v intervale teplét od
izbovej po 300 °C za stG&asného pésobenia v3e-
stranného tlaku do maximalne 20 MPa. Pocas
testu je skisobné teleso s kruhovym alebo ob-
diznikovym telesom zatazované tahom v re-
7ime SST (slow strain rate test) alebo v rezime
kontantného napitia alebo pred(zenia. Zaria-
denie tieZ umoziiuje cyklické zatazenie v ob-
lasti tahu s réznym tvarom priebehu
zatazujicej sily.

Laboratérium povlakovania
(kontaktna osoba:

prof. Ing. Lubomir ﬁaplovié, PhD.,
email: lubomir.caplovic@stuba.sk)

Laboratérium povlakovania Ustavu materialov
MTF sa zaobera pripravou a hodnotenim vlast-
nosti réznych typov vysokotvrdych PVD povla-
kov. V laboratériu je in3talované povlakovacie
zariadenie PLATIT n80+DLC, ktoré umoziiuje
depoziciu klasickych povlakov na béze TiN,
TiCN, TiAIN, ALTiN, CrN, ALCrN, CrTiN, dalej
gradientnych povlakov, nanokompozitnych po-
vlakov TiALSiN a ALCrSiN, multivrstiev a DLC
povlakov, v zavislosti na pouzitych katédach
(AL, Ti, Cr a AU/Si) a parametroch povlakovania.
Zariadenie je moZné vyuZivat na depoziciu, nie-
len laboratérnych vzoriek, ale aj nastrojov s
maximéalnym priemerom 300 mm a dizkou
400 mm. Maximéalna hmotnost vsadzky je 50

areas. Electrochemical impedance spectrometry
is also available to determine capacity of an
electric bilayer. Corrosion resistance can be
also determined volumetrically by monitoring
the evolution of hydrogen released during the
corrosion of low-noble metals (Mg, Al) in the
aquatic environment. In the course of experi-
ments, it is possible to control the temperature
and chemical composition of the electrolyte.
The Laboratory is equipped with a flow thermo-
stat, pH meter, conductometer and the equip-
ment for preparation of deionized water.

A direct current source is also available to
carry out simple electrochemical surface treat-
ments, e.g. nickel plating.

The CORTEST device allows carrying out stress
corrosion cracking tests in a corrosive environ-
ment of fluids in the range from the room tem-
perature to 300 ° C, while applying a versatile
pressure up to the maximum of 20 MPa. During
the test, a circular or rectangular specimen

is subjected to slow strain rate test (SST) mode
or the mode of constant stress or elongation.
The device also allows cyclic loading in the ten-
sile region with a different shape of the load
force course.

Laboratory of Coating

(contact person:

prof. Ing. Lubomir Caplovi¢, PhD.,
email: lubomir.caplovic@stuba.sk)

The Laboratory of Coating in the MTF Institute
of Materials deals with the preparation and
evaluation of the properties of various types

of high-hard PVD coatings. PLATIT n80 + DLC
coating equipment installed in the Laboratory
allows coating of the conventional TiN, TiCN,
TiAIN, ALTiN, CrN, ALCrN or CrTiN-based coat-
ings, as well as gradient coatings, nanocom-
posite TiAlSiN and AlCrSiN-coatings, multilayers
and DLC coatings, depending on the cathodes
used (AL, Ti, Cr and AL/ Si) and the coating par-
ameters. The device can be used for deposition
of both, laboratory samples as well as tools
with diameter of 300 mm and a length of 400
mm in maximum. The maximum charge weight
is 50 kg. The tools made of HSS and WC/Co
substrates are coated in the temperature range
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kg. Povlakovanie substratov a nastrojov z HSS a
WC/Co sa realizuje v rozsahu tepldt 450 °C az
480 °C. Zariadenie navySe umoziiuje plazmové
Cistenie povrchov substratov pred depoziciou
vratane aktivacie povrchu. Sti¢astou laboratéria
sG aj zariadenia slaZiace na &istenie a pripravu
povrchov substratov a nastrojov pred samotnym
procesom povlakovania, a to pieskovacia kabina
Powerplus Tools SBC 420 (~ 6 bar), ultrazvu-
kova &istitka Elmasonic P a odmastovacia vaia
Bio-Circle GT Compact. Aplikovany vyskum la-
boratéria povlakovania je zamerany na sledova-
nie vplyvu depozi¢nych parametrov na chemické,
fyzikalne a mechanické vlastnosti nanokompo-
zitnych povlakov TiALSiN a ALCrSiN. Laboraté-
rium spolupracuje so spolo¢nostami
zaoberajicimi sa vyrobou reznych nastrojov a
depoziciou povlakov — Staton, s.r.o. v Turanoch a
Liss, a.s. v Roznove pod Radhostém.

Laboratérium pre vyvoj a vyskum pokroéi-
lych kovovych materiilov a kompozitov
(kontaktna osoba:

RNDr. Pavol Priputen, PhD.;

e-mail: pavol.priputen@stuba.sk)

Laboratérium slaZzi na pripravu pokro€ilych ko-
vovych materiélov, ako si napriklad vysokoen-
tropické zliatiny, komplexné kovové zliatiny, &
rozne druhy novych zliatin. Materiély sa pri-
pravuja oblakovym alebo indukénym tavenim v
ochrannej argénovej atmosfére. Stiéastou labo-
ratdria je aj zariadenie na zatavovanie pripra-
venych materialov do kremenného skla v
ochrannej argénovej atmosfére, vdaka Zomu
méZu byt tieto materialy dalej tepelne spraco-
vané az do 1200 °C. V laboratériu sa nachadza
aj pracovisko venujice sa priprave modifikova-
nych vysokoteplotnych supravodivych pasok
pomocou elektrolytického pokovovania

(medou alebo striebrom) a nanasania vysoko-
kapacitnych vrstiev, ako aj spajkovaniu vysoko-
teplotnych supravodivych pasok konvenénym a
indukénym spajkovanim.

Laboratérium tepelného spracovania
a mechanickyjch skiasok

(kontaktna osoba:

doc. Ing. Marién Hazlinger, CSc.,

email: marian.hazlinger@stuba.sk)
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from 450 °C to 480 °C. In addition, the device
allows plasma cleaning of substrate surfaces
prior to deposition, including surface activa-
tion. The Laboratory also includes the equip-
ment for cleaning and preparing the substrates
and tools'surface prior to the coating process,
namely the Powerplus Tools SBC 420 (~ 6 bar)
sand booth, the Elmasonic P ultrasonic cleaner
and the Bio-Circle GT Compact degreasing
bath. The applied research of the Laboratory of
Coating is focused on monitoring the influence
of deposition parameters on the chemical,
physical and mechanical properties of nano-
composite TiAlSiN and ALCrSiN coatings.

The Laboratory cooperates with the companies
Staton, s.r.o. in Turany and Liss, a. s. in RoZnov
pod Radhostém engaged in the production

of cutting tools and coating deposition.

Laboratory for the Reserach

and Development of Advanced Metal
Materials and Composites

(contact person:

RNDr. Pavol Priputen, PhD.;

e-mail: pavol.priputen@stuba.sk)

The laboratory serves for the preparation of
advanced metal materials such as high entropy
alloys, complex metal alloys or various kinds
of new alloys. The materials are prepared by
the arc or induction melting in a protective
argon atmosphere. The Laboratory comprises
also equipment for sealing the prepared ma-
terials into quartz glass in protective argon
atmosphere, thanks to which the materials can
be further heat treated up to 1200 °C. In the
Laboratory, there is also a workplace dedicated
to the preparation of modified high-tempera-
ture superconducting tapes by electrolytic
plating (by copper or silver), application of
high capacity layers, as well as soldering of
high-temperature superconducting tapes by
conventional and inductive soldering.

Laboratory of Heat Treatment
and Mechanical Tests

(contact person:

doc. Ing. Maridn Hazlinger, CSc.,
email: marian.hazlinger@stuba.sk)



Laboratérium majoritne umoZiiuje vykonava-
nie réznych typov mechanickych skasok mate-
rialov v oblasti skasky tahom (zatazenie do
250 kN) v silade s normou STN EN 1SO 6892,
skasky razovej hazevnatosti podla Charpyho

v stlade s normou STN EN ISO 148 pri izbovej
teplote a aj pri znizenych (do -60 °C) alebo
zvyZenych (do 200 °C) teplotach, skasky
tvrdosti podla Vickersa (HV 0,01 az HV 10)

v stlade s normou STN EN ISO 6507, podla
Rockwella v siilade s normou STN EN ISO
6508 a podla Brinella (HBW 750/5 a HBW

s guldtkou priemeru 2,5 mm pre rézne mate-
rialy) v stlade s normou STN EN 1SO 6506,
skisky v tlaku, ohybe, dvojitom strihu (zataze-
nie do 400 kN). Zariadenia st v kalibraénom
stave. Z hladiska tepelného spracovania st

k dispozicii pece do 1200 °C so vzduchovou at-
mosférou, pec do 1600 °C so vzduchovou at-
mosférou a pece s riadenou atmosférou.

Laboratérium termofyzikilnych merani
a vypoctov

(kontaktna osoba:

Ing. Marian Drienovsky, PhD.,

email: marian.drienovsky@stuba.sk)

Laboratérium termofyzikalnych merani a vy-
pottov je orientované na meranie a analyzu
termofyzikalnych vlastnosti materialov, ako je
merna tepeln kapacita, d(zkové teplotna roz-
taznost, teploty fazovych premien, dizkové a
tepelné efekty fazovych premien a procesov a
moznost predikcie fazovych rovnovah a kine-
tiky procesov v zavislosti od zloZenia a vonkaj-
Sich podmienok.
a) Simultanny termoanalyzator NETZSCH STA
409CD
Simultanna diferenéna termicka a termogra-
vimetrickd analyza v teplotnom rozsahu od
20 °C do 1600 °C v inertnej alebo oxidaZnej
atmosfére, urenie teploty fazovych pre-
mien, tepelné kapacity, entalpie fazovych
premien, zmeny hmotnosti, oxidacia a te-
ploty rozkladu.
b) Dilatometer NETZSCH DIL 402 C
Dlzkové zmeny v zavislosti od teploty v te-
plotnom intervale od -160 °C do 1400 °C v
inertnej atmosfére, uréenie koeficientu
dlzkovej teplotnej roztaznosti, zavislost hus-

The Laboratory allows various types of mech-
anical testing of materials in the field of ten-
sile testing (load up to 250 kN) in compliance
with STN EN ISO 6892, Charpy impact tests in
compliance with STN EN ISO 148 at room tem-
perature and at reduced (up to -60 ° C) or elev-
ated (up to 200 ° C) temperatures, Vickers
hardness tests (HV 0.01 to HV 10) according
to STN EN ISO 6507, Rockwell hardness tests
according to STN EN ISO 6508 and Brinell
hardness tests (HBW 750/5 and HBW with

a ball of 2.5 mm in diameter for different ma-
terials) in compliance with STN EN ISO 6506,
the compression, bending and double shear
(load up to 400 kN) tests. The devices are in
calibration state. In terms of heat treatment,
available are the furnaces up to 1200 °C with
air atmosphere, a furnace up to 1600 ° C with
air atmosphere and furnaces with controlled
atmosphere.

Laboratory of Thermo-physical
Meassurements and Calculations
(contact person:

Ing. Maridén Drienovsky, PhD.,

email: marian.drienovsky@stuba.sk)

The Laboratory of Thermophysical Measurements
and Calculations is focused on measuring and
analyzing thermophysical properties of materials
such as specific heat capacity, linear thermal
expansion, phase transformations temperatures,
length and thermal effects of phase transforma-
tions and processes, and the possibility of pre-
dicting phase equilibria and kinetic process,
depending on composition and environmental
conditions.
a) NETZSCH STA 409CD
simultaneous thermoanalyzer; simultaneous
differential thermal and thermogravimetric
analysis in the temperature range from 20 °C
to 1600 °C in an inert or oxidizing atmos-
phere, determination of phase transforma-
tion temperature, thermal capacity, phase
transformations enthalpy, mass changes, oxi-
dation and decomposition temperatures.

b) NETZSCH DIL 402 C Dilatometer;
longitudinal changes depending on tempera-
ture variations in the temperature range from -
160 °C to 1400 °C in an inert atmosphere,
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toty od teploty, teploty fazovych premien,
teplota méknutia plastov.

c) Diferenény skenovaci kalorimeter PerkinElmer,
Uréenie tepldt a entalpii fazovych premien a
tepelnej kapacity v teplotnom intervale -70
°C az 600 °C v inertnej atmosfére, moZznost
rychleho ohrevu a ochladzovania.

d) Databazové softvéry (DICTRA, ThermoCalc,
JMatPro)

Vypoclet termodynamickych rovnovah stabil-
nych a metastabilnych systémov a kinetiky
fazovych transformacii. Modelovanie sprava-
nia sa materialov pri réznych spésoboch
spracovania a potas pouzivania (vplyv ¢asu,
teploty a prostredia).

Laboratérium spracovania a analyz neko-
vovych materialov pozostava z dvoch praco-
visk: Laboratérium merania nizkych
elektrickych vodivosti a Laboratérium reolégie
(kontaktna osoba:

prof. Ing. Marian Kubliha, PhD.,

email: marian.kubliha@stuba.sk)

Prvé laboratérium umoziiuje sledovanie elek-
trickych a dielektrickych vlastnosti najma izo-
lantov a polovodi¢ov v tuhom stave. Je
vybavené aparatdrou Novocontrol CONCEPT
90 s rozsirenim o Quatro Cryosystém. Apara-
tdra umoziiuje meranie teplotne stimulova-
nych depolarizaénych pridov od teplét - 160
°C pri nabijacom napati do 250 V a tiez mera-
nie nizkych elektrickych vodivosti v jednosmer-
nom elektrickom poli so zaru€enou citlivostou
merania elektrického pradu 10 + 16 A do 400
°C. Tento systém je Standardom pre charakteri-
zaciu polarizaénych javov najma v polymérnych
Struktdrach a sklach a tieZ transportnych javov
pri keramikach , sklach, polovodi¢och a mate-
ridlov na baze polymérnych latok.

Pre modulérnu a impedanénd spektroskopiu
materialov slazi spektralny analyzator s prislu-
$enstvom (Solartron 1260, rozsah impedancie
1Q az 100 MQ, frekvenény interval 10 pHz az
32 MHz). Je schopny merat $iroké spektrum
elektrickych a dielektrickych parametrov
vzorky (konduktivity, rezistivity, impedancie,
komplexnej permitivity) pri réznych frekven-
ciach elektrického pridu.

Druhé pracovisko umoziiuje merat reologické
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determination of coefficient of linear ther-
mal expansion, density vs. Temperature ratio,
temperature of phase transformations and
plasticization temperature of plastics.

¢) PerkinElmer differential scanning calorimeter;
determination of temperatures and enthalpy
of phase transformations and heat capacity
in the temperature range -70 °C to 600 °C in
an inert atmosphere; the possibility of rapid
heating and cooling.

d) Database software (DICTRA, ThermoCalc,
IMatPro);
calculation of thermodynamic equilibria of
the stable and metastable systems and phase
transformation kinetics; Modeling the behav-
iour of materials under various processing
methods and in the use (effect of time, tem-
perature and environment).

Laboratory of Processing and Analyses of
Non-metallic Materials consists of two work-
places: Laboratory of measuring low electric
conductivities and Laboratory of Rheology
(contact person:

prof. Ing. Marién Kubliha, PhD.,

email: marian.kubliha@stuba.sk)

The former Laboratory allows monitoring the
electrical and dielectric properties of solid state
insulators and semiconductors. It is equipped
with the Novocontrol CONCEPT 90 device, fitted
with a Quatro Cryosystem. The device enables
measurement of temperature-stimulated depo-
larization currents from temperatures of - 160 °
C at charging voltage up to 250 V and also the
measurement of low electrical conductivity in
the DC electric field, with guaranteed sensitiv-
ity of current measurement in the range of 10 *
16 A to 400 °C. The system is a standard for
characterization of polarizing phenomena, es-
pecially in polymer structures and glasses, as
well as transport phenomena in ceramics, glass,
semiconductors and polymer-based materials.
For the modular and impedance spectroscopy of
materials, there is a spectral analyzer with ac-
cessories (Solartron 1260, impedance range 1 Q
to 100 MQ, frequency range 10 uHz to 32 MHz).
It can measure a wide spectrum of electrical and
dielectric parameters of a sample (conductivity,
resistivity, impedance, complex permittivity) at



vlastnosti, stanovovat tokové vlastnosti ter-
moplastov, merat vulkaniza&né krivky kau€u-
kov v réznych teplotnych a frekvenénych
meracich rezimoch. K dispozicii je rotagny reo-
meter Reometer Bohlin Gemini Il a reometer
MonTech D-MDR 3000.

Zariadenia Ustavu materialov

Ustav materialov mé vybudované excelentné
pracoviska na pripravu a analyzu materialov.
Vaesinu prostriedkov na nakup novych a jedi-
ne&nych analytickych pristrojov a zariadeni zi-
skal zo $trukturalnych fondov EU v operaénom
programe Veda a Vyskum. Vybudované Cen-
trum excelentnosti pre vyvoj a aplikaciu pro-
gresivnych diagnostickych metéd v procesoch
spracovania kovovych a nekovovych materialov
— APRODIMET je zamerané na aplikaciu analy-
tickych metéd vyuZivajicich najnovsie po-
znatky z interakcie elektrénového a laserového
zvizku s hmotou a 3pickovych detekénych sys-
témov s vysokou citlivostou, modernych me-
chanickych postupov a sledovania elektrickych
a neelektrickych veli¢in.

Metddy st zamerané na hodnotenie $pecific-
kych vlastnosti, prevazne progresivnych kovo-
vych a nekovovych materialov. Centrum
prispieva ku skvalitneniu vyskumnej infra-
Struktdry nielen v trnavskom regidne, ale aj ku
skvalitneniu vzdelavacieho procesu a populari-
zacii vedy a techniky medzi laickou verejnos-
tou. Tvoria ho nasledovné laboratéria:
Laboratérium termofyzikalnych merani a vy-
pottov je neoddelitelnou siéastou vedeckého
pristupu k ndvrhu, analyze a optimalizacii
technologickych procesov vyroby a spracovania
progresivnych materidlov vyuzivanim technik
fyzikdlneho a potitatového modelovania a nu-
merickej simuldcie spravania sa materialov,
doplnenej o experimentalne stanovené termo-
fyzikalne vlastnosti. Na rozdiel od realnych ex-
perimentov, po&itacova simulacia umoziuje
detailnejsie skimat dany jav a sledovat pod-
statne vy33i polet fyzikalnych veli&in vo vza-
jomnych savislostiach.

Na zéklade kvalitativneho a kvantitativneho
vyhodnotenia vysledkov je moZné predikovat
spravanie sa materialov pri réznych zataZe-

different frequencies of electric current.

The other Laboratory is used to measure rheo-
logical properties, determine flow properties of
thermoplastics and measure vulcanization
curves of rubbers at various temperature and
frequency measurement regimes. The Bohlin
Gemini Il rheometer and the MonTech D-MDR
3000 rheometer are both available.

Devices in the Institute of Materials

The Institute of Materials has built Centres of
Excellence for preparation and analysis of ma-
terials. Most of the funding for the purchase of
new and unique analytical instruments and
equipment was obtained from the EU Structural
Funds within the Science and Research Operational
Program. The APRODIMET Center of Excellence
was built for the purposes of Application of PRO-
gressive Dlagnostic METhods in the processing of
metal and non-metallic materials. It focuses on
the application of analytical methods using the
latest knowledge of the electron and laser beam
interaction with the state-of-the-art high sensi-
tivity detection systems and non-electrical
quantities.

The methods used comprise the evaluation of
specific properties of progressive metal and
non-metallic materials. The Centre contributes
to the improvement of both, the research infra-
structure in the Trnava region and the educational
process as well as popularisation of science and
technology in the general public. It comprisess
the Laboratory of Thermophysical Measure-
ments and Calculations, which is an integral
part of the scientific approach to the design,
analysis and optimisation of technological pro-
cesses for the production and processing of pro-
gressive materials using the physical and
computer modeling techniques and numerical
simulation of material behaviour, supplemented
with experimentally determined thermophysical
properties. Unlike real experiments, computer
simulation makes it possible to study the given
phenomenon in more detail and to observe a
significantly higher number of physical quan-
tities in relation to each other.

Based on the qualitative and quantitative
evaluation of the results, we can predict the

45



niach a okrajovych podmienkach, simulujdcich
vyrobny proces, uréit determinujice faktory,
ovplyviiujice skiimany proces a identifikovat
priciny neZiaducich javov. Na vypocty teplot-
nych poli a deformécii metédami koneénych
prvkov (MKP) st potrebné realne termofyzi-
kélne data v Sirokom teplotnom intervale.
Tieto mozno zmerat pomocou simulténnej ter-
moanalyzy (kombinécia termogravimetrie, di-
ferenZnej termickej analyza a diferengnej
skenovacej kalorimetrie, pripadne
hmotnostnej spektroskopie
reaktivnych plynnych
produktov termic-
kého roz-

kladu).
Teplotna roz-
taznost sa meria po-
mocou dilatometra
pracujicom v teplotnom intervale
-160 °C az 2000 °C. Teplotna difuzivita

zasa pomocou laserového impulzného analy-
zatora. Meranie teplotne stimulovanych depo-
larizagnych pradov od teplét - 160 °C pri
nabijacom napéti do 250V, a tiez meranie niz-
kych elektrickych vodivosti v jednosmernom
elektrickom poli umoZiiuje aparatdra na mera-
nie elektrickych vlastnosti. Maximalna teplota
merania so zaru€enou citlivostou merania vel-
kosti elektrického priadu 10 + 16 A dosahuje
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behaviour of materials under different loads
and the boundary conditions simulating the
production process and identify the deter-
minants affecting the investigated process
and identify the causes of undesirable phenom-
ena. Real thermophysical data over a wide
temperature range are needed to calculate the
temperature fields and deformations by the
finite element method (FEM). They can be
measured by simultaneous thermoanalysis
(combination of thermogravimetry,
differential thermal analysis
and differential scan-
ning calorimetry,
or mass
spec-

tro-

scopy of
reactive gaseous
thermal decomposition
products).
Thermal expansivity is measured
using a dilatometer operating at a tem-
perature range of -160 °C to 2000 °C, while
thermal diffusivity,
in turn, is measured using a laser pulse ana-
lyzer. Measurement of the temperature-stimu-
lated depolarization currents from the
temperatures of - 160 °C at a charging voltage
of up to 250V, as well as the measurement
of low electrical conductivities in the DC
electric field is carried out by the apparatus




pri pouzitej meracej bunke 400 °C. Tento sys-
tém predstavuje dva Standardy pre charakteri-
zaciu polarizaénych javov, najma v
polymérnych Struktdrach a sklach, a tiez trans-
portnych javov pri keramikach, sklach, polovo-
di€och a materialov na baze polymérnych
Latok.

Pre modulérnu a impedanénd spektroskopiu
materialov a rozhrani slizi spektralny analyza-
tor s prislusenstvom. Je schopny merat $iroké
spektrum elektrickych a dielektrickych parame-
trov vzorky (konduktivitu, rezistivitu, impe-
danciu, komplexnd permitivitu) pri réznych
frekvenciach elektrického pradu. Laboratérium
je vybavené nasledovnymi experimentalnymi
zariadeniami a prislusnym simulaénym SW:

e Simulténny termoanalyzitor s hmotnostnym
spektrometrom pre teploty 20 az 2000 °C,
NETZSCH STA 409 CD/7/403/5/G,

* Vysokoteplotny dilatometer pracujdci
v rozsahu -160 az 2000 °C, NETZSCH DIL
402 C/7/G+C75

e Laserovy flashovy analyzator na uréenie
teplotnej difuzivity v intervale teplét 20 az
2000 °C, NETZSCH LFA 427/7/G,

* Aparatira na meranie elektrickych vlastnosti
so zameranim sa na linearne ohrevy a teplotné
vydrze TSDC Systém CONCEPT 90 s rozsirenim
o0 Quatro Cryosystém,

e Spektralny analyzator SOLATRON
s prislusenstvom,

* Software pre simulaZné analyzy deforma&nych
procesov v materidloch DEFORM,

* Software pre modelovanie a simulaciu tepelnych
a napatovo-deformaénych stavov materialov
v procesoch tepelného spracovania a zvérania
SYSWELD,

* Software na vypocet materidlovych vlastnosti
multikomponentnych zliatin s termodyna-
mickymi databazami JMatPro,

* Databéazy termodymanickych dat - mineraly
a karbidy, roztoky a isté latky, ocele/liatiny
Fe, zliatiny Al a lahké zliatiny, keramické
systémy.

Laboratérium koréznych skasok je vybavené
nadstandardnou laboratérnou technikou na
zistovanie Grovne kor6znych procesov v kovoch
a ich degradacie. Je zamerané najma na ve-
decko-vyskumné &innosti v oblastiach ochrany

measuring the electrical properties. The maxi-
mum measurement temperature with guaranteed
sensitivity of the electric current measurement
10 = 16 A achieves 400 °C for a used measuring
cell. The system represents two standards for
the characterization of polarizing phenomena,
particularly in polymer structures and glasses,
as well as transport phenomena in ceramics,
glasses, semiconductors and polymer-based ma-
terials.

Spectrum analyzer with accessories, used

for the modular and impedance spectroscopy
of materials and interfaces, is able to measure
a wide spectrum of electrical and dielectric
parameters of a sample (conductivity, resistiv-
ity, impedance, complex permittivity) at differ-
ent frequencies of electric current.

The Laboratory is fitted with the following
experimental equipment and appropriate
simulation software:

e NETZSCH STA 409 CD /7/403/5/G, a simulta-
neous thermoanalyzer with a mass spectrom-
eter for the temperatures from 20 to 2000 °C;
NETZSCH DIL 402 C/7/G + C75, a high-tem-
perature dilatometer operating in the range
-160 to 2000 °C;

NETZSCH LFA 427/7/G, a laser flash analyzer
for determination of temperature diffusivity
in the temperature range from 20 to 2000 °C;
TSDC System CONCEPT 90 with Quatro
Cryosystem extension, an apparatus for
measuring electrical properties with a focus
on linear heating and thermal resistance;
SOLATRON spectrum analyzer with accessories;
DEFORM Software for simulation analyses of
deformation processes in materials;
SYSWELD Software for modeling and simu-
lating the thermal and stress-strain states of
materials in the heat treatment and welding
processes;

JMatPro Software for calculation of material
properties of multicomponent alloys with
thermodynamic databases;

Thermodynamic databases - minerals and
carbides, solutions and pure materials,
steels/Fe alloys, Al alloys and light alloys,
ceramic systems.

The Laboratory of Corrosion Tests is equipped
with the top laboratory technology to deter-
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kovovych materialov voéi korézii a povrcho-
vych dprav kovov. Pristrojové vybavenie umoz-
fiuje navrhnat rieSenia na zlepsenie stavu
technickych zariadenti, renovaéné postupy, pro-
jekty protikoréznej ochrany stéiastok i celych
konstrukénych celkov. Moderné unikatne zaria-
denia umoziiuji meranie elektrochemickych
charakteristik, ktorymi sa zistuje okamzita
rychlost korézie kovov, nachylnost na atmosfé-
rickd, jamkovd alebo medzikrystalovi koréziu
a schopnost pasivécie v réznych pracovnych
prostrediach a mnoho dal3ich koréznych vlast-
nosti materidlov umoziujicich spravny vyber
materialu a pracovného prostredia z hladiska
korézie.

* Zariadenie na potenciostatické skasky PGU 10V,

* Hmlovéa komora na testovanie odolnosti

proti korézii CorrosionBox 4OOE,
e Zariadenie na korézne skasky pod napatim
CORTEST.

Laboratérium $truktdrnych analyz je vybavené
najmodernejsimi mikroskopmi (elektrénové,
svetelné a laserové). Rastrovaci vysokorozliZo-
vaci elektrénovy mikroskop s detektormi EDX,
WDX a EBSD dokaZe identifikovat chemické
zloZenie a kry3talografické charakteristiky v
mikroobjemoch analyzovanych materialov.
Technika ,gentle beam” umoZiiuje pozorovat aj
nevodivé vzorky. Mikroskop je prednostne ur-
€eny na analyzu povrchovych vrstiev kovovych
a nekovovych materialov v redlnom stave (degra-
décia, fraktografia), ale aj na materialografic-
kych vybrusoch. Laserovy konfokéalny mikroskop
umoZziiuje vizualizovat do 3D zobrazenia po-
vrchové vrstvy a kvantifikovat vyskové nerov-
nosti s rozliSenim az 20 nm.

Dva laserové zdroje umoziiuja analyzovat po-
vrch vzoriek aj vo fluorescenénom svetle, éim
je mozné detegovat aj organické latky. Pristroj
slazi na analyzu degradovanych povrchov v dé-
sledku abrazivneho, adhézneho, kavitaéného,
tnavového a korézneho opotrebovania, ako aj
na stanovenie drsnosti po aplikacii technolo-
gickych operacii. RTG difraktometer je zame-
rany prednostne na vyskum vplyvu vonkajsich
parametrov a technologickych postupov na
kvalitativne a kvantitativne charakteristiky
Struktdrnych zloZiek s dérazom na hodnotenie
vnatornych a vonkajsich deformécii krystélovej
mriezky, a to tak vplyvom redistribicie atémov,

48

mine the level of corrosion processes in metals
and their degradation. It focuses mainly on the
scientific and research activities in the areas of
the metal materials protection from corrosion
and metal surface treatment. The instrumenta-
tion enables to design solutions to improve
the condition of technical equipment, renova-
tion procedures and corrosion protection
of components and whole assemblies. Modern
unique devices allow measurement of electro-
chemical characteristics enabling the detection
of instantaneous corrosion rate of metals, their
susceptibility to the atmospheric, pitting or
intergranular corrosion and the ability to
passivate in various work environments,
as well as many other corrosion properties
of materials allowing the correct selection
of material and work environment in terms
of corrosion.

* PGU 10V potentiostatic test equipment,

e CorrosionBox 400E mist chamber

© CORTEST stress corrosion testing equipment.
The Laboratory of Structural Analyses is equipped
with the state-of-the-art microscopes (the elec-
tron, light and laser ones). Scanning high-resol-
ution electron microscope with the EDX, WDX
and EBSD detectors can identify chemical com-
position and crystallographic characteristics in
micro-volumes of the analysed materials. The
“gentle beam” technique allows even non-con-
ductive samples to be observed. The microscope
is preferably intended for analysis of surface
layers of the metal and non-metallic materials
in the real state (degradation, fractography), as
well as in materiallographic sections. The laser
confocal microscope allows 3D visualization of
the surface layer and quantification of thev-
height irregularities up to 20 nm.

Two laser sources allow analysing the surface
of the samples in fluorescent light, thus en-
abling to detect organic substances. The apara-
tus is used to analyse degraded surfaces which
are due to the abrasive, adhesive, cavitation,
fatigue and corrosion wear, as well as to deter-
mine the roughness after application of tech-
nological operations. The X-ray diffractometer
is primarily used to investigate the impact of
external parameters and technological processes
on the qualitative and quantitative character-
istics of structural components, while empha-



ako aj v désledku tepelnych, tepelno-deformac-
nych, koréznych, tribologickych a fyzikalno-che-
mickych aG&inkov vonkajsieho prostredia. Jedna
sa predov3etkym o urovanie drovni zvySkovych
napiti v hibkovom profile tepelne spracova-
nych dielcoy, $truktdrne spresnenia novych a
modifikovanych faz s prihliadnutim na v sacas-
nosti rieSené projekty UMAT, stanovenie vel-
kosti oblasti koherentného rozptylu, textdrne
analyzy deformovanych a liatych systémov. St-
¢astou bude vysokoteplotna komora na in situ
analyzu materialovych komplexov. Difraktome-
ter je vybaveny 3pickovymi detekénymi systé-
mami, ktoré zvysuju citlivost, rozlisitelnost

a rychlost merania. St¢astou st databazy dif-
rakénych a krystalografickych dat. Zoznam
vietkych analytickych pristrojov a pomocnych

* VysokorozliSovaci rastrovaci elektrénovy
mikroskop JEOL 7600F s analyzatormi EDX,
WDX a EBSD,

* Transmisny elektrénovy mikroskop Philips
CM 300 s LaB6 a digitalnou kamerou
GATAN SC 200 Orius,

* Laserovy konfokalny mikroskop ZEISS LSM
700,

* Multifunkény RTG difraktometer
PanAnalytical EMPYREAN pre fazové
analyzy v teplotnom intervale 20 az 1100 °C,

* Gulovy planétovy mikromlyn FRITSCH,
model PULVERISETTE 7,

e Ultrazvukovy vyrezava¢ diskov Gatan,

e Zariadenie na pripravu vzoriek pre EBSD
(Cross Section Polisher — CP) JEOL SM-
09010_CP.

Laboratérium povlakovania, tepelného spraco-
vania a mechanickych ska3ok je koncipované
tak, aby bolo moZné vytvorit vhodné experi-
mentéalne materiély so $pecifickou Struktdrou
povrchovych vrstiev a tiez definovanou Strukti-
rou v jadre. Ide predov3etkym o povlaky vytvo-
rené procesmi PVD, ale aj klasickymi metédami
cementacie, nitrocementacie, karbonitridacie
a nitridécie. Stastou laboratéria je aj zariade-
nie na skid3anie mechanickych vlastnosti kovo-
vych a nekovovych materialov podla platnych
noriem (STN EN ISO 7500-1, DIN 51220, DIN
51221, STN EN 6892, DIN 51223, DIN 51227,
ASTM E-4, VDE 0113, I1SO 5893) a ostatnych

sising the evaluation of internal and external
deformations of crystal lattice, which are both
due to the atom redistribution and the thermal,
tribological and physico-chemical effects of the
external environment, such as determination of
residual stress levels in the depth profile of heat
treated parts, structural refinement of new and
modified phases with regard to the currently
solved UMAT projects, determination of coher-
ent scattering area size, and texture analyses
of the deformed and cast systems. A high-tem-
perature chamber for in situ analysis of material
complexes will be also included. The diffrac-
tometer is equipped with the state-of-the-art
detection systems that increase the measure-
ment sensitivity, resolution and rate. Data-
bases of the diffraction and crystallographic
data are included. A list of all analytical
devices and auxiliary equipment is given
below:

e JEOL 7600F high resolution scanning
electron microscope with EDX, WDX and
EBSD analyzers;

e Philips CM 300 transmission electron
microscope with LaB6 and GATAN SC 200
Orius digital camera;

e ZEISS LSM 700 laser confocal microscope;

¢ PanAnalytical EMPYREAN, a multifunctional
X-ray diffractometer for phase analyses in
the temperature range from 20 to 1100 °C;

* FRITSCH spherical micrometer, PULVER
ISETTE 7 model;

e Gatan ultrasonic disc cutter;

e JEOL SM-09010_CP sample preparation equip-
ment for EBSD (Cross Section Polisher - CP).

The Laboratory of Coating, Heat Treatment
and Mechanical Testing is designed to provide
suitable experimental materials with a specific
structure of surface layers and a defined struc-
ture in the core. These are mainly the coatings
fabricated by both, PVD processes as well as by
classical methods of cementation, nitrocemen-
tation, carbonitriding and nitriding. The Lab-
oratory comprises also a device for testing
mechanical properties of the metal and non-
metallic materials according to the valid STN
EN ISO 7500-1, DIN 51220, DIN 51221, STN EN
6892, DIN 51223, DIN 51227, ASTM E-4, VDE
0113, ISO 5893 Standards and other inter-
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medzinarodnych Standardov. Maximélna zata-
Zovacia sila je 250 kN. Sa&astou pristroja je aj
teplotna komora do 1000 °C. InStrumentované
razové kyvadlové kladivo umoziiuje merat ra-
zovU energiu zo zavislosti sily a priehybu skad-
Sobného telesa podla STN EN ISO 14556
a rovnako aj v stlade s normou STN EN ISO
148-1. Maximalna rézova energia tohto zariade-
nia je 300 J. Na meranie je moZné pouzit in-
Strumentovany a neinstrumentovany brit.
Vlysokorychlostna snimacia kamera zaznamenéva
priebeh deformécie na vonkajej strane skdsob-
nej vzorky. Vzorky mozno testovat v intervale od
- 70 az do + 270 (+500) °C. Typové oznatenie
jednotlivych zariadeni je uvedené nizsie:
* Povlakovacie zariadenie Platit PI 80 + DLC na
vytvaranie povlakov TiN, ALTiN, CrN, ALCrN, atd.,
* Multifunkénd laboratérna pec LAC uréend
na nitridaciu, cementéciu a nitrocementaciu,
e Skasobny stroj LABORTECH LabTest 5.250
Spl,
* |Indtrumentované rézové kyvadlové kladivo
CHK-300.
* Obluakova taviaca pec pre malé mnozstva
materialov
* IndukZné taviaca pec

USTAV VYROBNYCH TECHNOLOGIi

Centrum pre vyjskum a vyvoj v oblasti
elektrénovolii¢ovych a progresivnych ob-
Likovych technolégii zvarania, navérania
a povrchového spracovania- WeldCenter
(kontaktna osoba:

prof. Ing. Milan Marének, CSc.,

email: milan.maronek@stuba.sk)

Centrum pre vyskum a vyvoj v oblasti progre-
sivnych technolégii zvarania, navérania a po-
vrchového spracovania je zamerané na vyskum
Sucastou centra je $pickové pracovisko uréené
na komplexny vyskum technologickych proce-
sov s vyuzitim najmodernejsich metéd elektré-
novoliéového zvarania, laserového zvarania,
zvarania elektrickym a plazmovym oblikom vo
vetkych polohéch a v lubovolnej trajektérii
zvaru, resp. navaru.

Centrum je zamerané na:

* zvéranie a navéranie konvenénych i novych
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national standards. The maximum loading
force is 250 kN. The device also includes a tem-
perature chamber up to 1000 °C. An instru-
mented impact pendulum hammer is used to
measure the impact energy versus the force and
deflection of the specimen according to STN EN
ISO 14556 and in accordance with STN EN ISO
148-1. The maximum impact energy of this de-
vice is 300 J. Both, the instrumented and non-
instrumented brits can be used for the
measurement. The high-speed imaging camera
records the deformation pattern on the outside
of the test sample. Samples can be tested at -
70 to + 270 (+500) °C. The type designation
of individual devices is listed below:
e Platit PI 80 + DLC coating equipment for
coating TiN, ALTiN, CrN, ALCrN, etc.
e LAC, a multifunctional laboratory furnace
for nitriding, cementation and nitrocementing
* LABORTECH LabTest 5.250 Sp]1 testing
machine
e CHK-300, an instrumented impact pendulum
hammer
e Arc melting furnace for small quantities of
materials
¢ Induction melting furnace

INSTITUTE OF PRODUCTION
TECHNOLOGIES

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

(contact person:

prof. Ing. Milan Marének, CSc.,

email: milan.maronek@stuba.sk)

Centre for the research and development in the
field of progressive technologies of welding,
cladding and surface finishing is focuses on

the research. The Centre also comprises the
workplace — Weld Center — determined for the
complex research on technological processes
utilising the most advanced methods of elec-
tron beam welding, laser welding, electric and
plasma arc welding in all positions and random
weld or weld deposit trajectory.



konstrukénych materialov,

* vytvaranie Specialnych povrchovych vrstiev

* povrchové textdrovanie konstrukénych
materiélov,

* progresivne met4dy spajkovania,

* monitorovanie rychlych technologickych
dejov,

* monitorovanie a analyza zvaracich parame-
trov oblakovych technolégii zvarania.

Komplexné elektrénovoliové pracovisko je vy-
bavené dvomi elektrénovymi kanénmi s vyko-
nom lic¢a 30 kW a vakuovou komorou s
rozmermi 1500 x 1500 x 2500 mm. Robotizo-
vané pracovisko zvéarania laserom disponuje za-
riadenim umoZiiujicim zvaranie a rezanie.
Pracovisko oblakovych a plazmovych technolé-
gif disponuje zariadeniami na zvaranie MIG,
MAG, TIG, CMT, TOP TIG a zvaranie plazmovym
obldkom. TaktieZ je vybavené vysokorychlost-
nou kamerou s laserovou osvetlovacou jednot-
kou a nezavislym meranim parametrov
zvarania.

Spomenuté vybavenie umoZiuje navrhovat a
optimalizovat parametre zvarania oceli i zlia-
tin neZeleznych kovov, detegovat priciny
vzniku chyb zvarovych spojov pri konkrétnych
parametroch zvérania, merat vykonové para-
metre novych pridavnych materialov a uréovat
vplyv réznych parametrov zvérania na vysledné
geometrické, mechanické a Struktirne charak-
teristiky vyhotovenych zvarovych spojov.

Laboratérium technolégie zvarania
(kontaktna osoba:

doc. Dr. Ing. Pavel Kovéacocy,

email: pavel.kovacocy@stuba.sk)

Oddelenie analyzy zvarovych spojov- Laboraté-
rium je zamerané na analyzu zvarovych spojov
z hladiska NDT a makro a mikro$truktarnu
analyzu. Pracovisko disponuje zariadeniami na
vizuélnu, kapilarnu, magneticko - praskovi a
ultrazvukovid kontrolu zvarovych spojov ako aj
zariadeniami na pripravu vzoriek na makro

a mikro$truktarnu analyzu s vyuZitim optickej
kontroly. Laboratérium slizi tak pre pedago-
gické GZely ako aj pre riesenie vedecko-vy-
skumnych projektov.

Oddelenie zvarania materialov- Pracovisko ur-

The WeldCenter is focused on:

¢ welding and hard-surfacing conventional
and new construction materials,

¢ forming special surface layers,

e surface texturing of construction materials,

e progressive methods of soldering,

* monitoring of fast technological actions,

* monitoring and analysis of welding
parameters of arc welding technologies.

This complex electron beam workplace is
equipped with two electron beam cannons
with the beam power of 30 kW and a vaccuum
chamber with dimensions of 1500 x 1500 x
2500 mm. Robotised workplace of laser weld-
ing has also a device for welding and cutting
at its disposal. The workplace of arc and
plasma welding technologies comprises the
devices for MIG, MAG, TIG, CMT, and TOP TIG
welding and also for plasma welding. It is also
equipped with a high-speed camera with a laser
light unit and independent measurement of
welding parameters.

The aforementioned equiopment allows to
design and optimise the parameters of welding
steels and non-ferrous alloys, detect the rea-
sons of welded joints defects by specific weld-
ing parameters, measure the power parameters
of new additive materials and determine the
impact of various welding parameters on

final geometric, mechanical, and structural
characteristics of made welded joints.

Laboratory of Welding Technology
(contact person:

doc. Dr. Ing. Pavel Kovdcocy,

email: pavel.kovacocy@stuba.sk)

The Section of Welded Joints Analysis — the
laboratory is focused on the analysis of welded
joints from the point of non-destructive testing
and on macro and microstructural analyses.
The workplace also comprises the devices for
visual, capillary, magnetic particle and ultra-
sonic control of welded joints as well as the
devices for preparing the samples for macro
and microstructural analyses via optical con-
trol. The laboratory is used for pedagogical
purposes and for research and development
projects as well.
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€ené na vyskum a realizaciu prac v oblasti zva-

rania, navarania a spajkovania plameiiom, zva-

rania a navérania elektrickym oblikom (ROZ,

MIG/MAG, TIG), tepelného delenia (rezanie ky-

slikom a plazmovym obliikom) a pripravy ma-

terialov.

Zariadenia:

* zvéracie zariadenia pre ROZ, MIG/MAG a TIG
zvaranie,

* univerzalne a poloautomatizované zvaracie
zariadenia na zvaranie, navaranie

® a renovaciu,

* zariadenia na zvaranie plamefiom a tepelné
delenie materialov,

* plynové hospodarstvo,

¢ weldmonitor,

* bezdotykovy a dotykovy teplomer,

Zabezpetujeme certifikované skolenia zvaracov
a vy33ieho zvaraéského personédlu v ramci STN
EN ISO 9606-1a STN 050705.

Laboratérium technolégie tvarnenia
(kontaktna osoba:

doc. Ing. Jozef Bilik, PhD.,

email: jozef.bilik@stuba.sk)

Laboratérium sliZi na realizaciu vedecko-vy-
skumnej &innosti v oblasti objemového a plo3-
ného tvarnenia kovov a v oblasti spracovania
plastov najma v sdvislosti s rieSenim projektov.
V laboratériu sa realizujd aj prace v rdmci pod-
nikatelskej ¢innosti a spoluprace s praxou.

V ramci spoluprace s praxou ide najma o rie3e-
nie vyroby mensieho po¢tu mensich vytvarkov
plosnym a objemovym tvarnenim pripadne rie-
Senie prototypovej vyroby a navrh technolégie
vyroby.

Oddelenie tvarnenia kovov - Laboratérium je
vybavené z hladiska tvarnenia kovovych mate-
ridlov vietkymi zékladnymi tvarniacimi strojmi
a zariadeniami ako aj zdkladnou pristrojovou

a meracou technikou. Laboratérium je v tejto
oblasti vybavené vystrednikovymi lismi, tabulo-
vymi noZnicami, ohrafiovacim lisom, zakruZovaé-
kou plechov, vretenovym lisom, hydraulickym
lisom, pneumaticko-hydraulickym bucharom,
noznicami na profily, ohybaZkou na plechy. Labo-
ratérium je tieZ vybavené skasobnymi zariade-
niami na realizaciu zékladnych a technologickych
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The Section of Materials Welding — the work-
place is focused on research and implementa-
tion of operations in the field of welding,
cladding, and flame soldering (or brazing),
electric arc welding and cladding (ROZ,
MIG/MAG, TIG), thermal separation (cutting
by oxygen and plasma arc), and preparation
of materials.
Devices:
¢ welding device for ROZ, MIG/MAG and TIG
welding,
e universal and semi-automated welding
devices for welding and cladding,
e and restoration,
e devices for flame welding and thermal
separation of materials,
* gas economy,
e weldmonitor,
e contactless andcontact thermometer.

We provide certified courses for welders and
higher welding personnel within STN EN ISO
9606-1 and STN 050705.

Laboratory of Forming Technology
(contact person:

doc. Ing. Jozef Bilik, PhD.,

email: jozef.bilik@stuba.sk)

The laboratory is focuseed on research and
development in the field of volume and planar
forming of metals and in the field of processing
plastics particularly with projects investiga-
tion. The laboratory also provides operations
within Faculty entrepreneurial activities and in
cooperation with practice which is mainly rep-
resented by manufacturing a lower number of
of smaller workpieces via volume or planar
forming, or proposing a prototype production
and production technology.

The Section of Forming Metals — the laboratory
is equipped with all basic forming machines
and devices as well as with the basic tool and
measurement technology. The laboratory com-
prises eccentric presses, table shears, press
brake, sheet curling machine, spindle press,
hydaulic press, pneumatic-hydraulic hammer,
profile shears, and sheet bending machine. The
laboratory is also equipped with testing devices
for basic and technological formability tests, i.
e. with the shredder and two testing devices for



skagok tvarnitelnosti a to trhackou ako aj
dvomi pristrojmi na realizaciu Erichsenovej
skasky pre stanovenie hlbokotaznosti plechov
do hrabky 2 mm.

Oddelenie spracovania plastov - V oblasti
spracovania plastov je laboratérium vybavené
vstrekovacim lisom Babyplast a vstrekovacim
lisom Allrounder 370 S. Vybavené je tieZ pri-
strojovou technikou na stanovenie reologickych
vlastnosti termoplastou pomocou vysokotlako-
vého kapilérneho reometra a stanovenie vulka-
niza&nych kriviek gumy pomocou reometra. Na
urenie pevnostnych charakteristik je laboraté-
rium vybavené trhackou. St¢astou laboratéria je
aj pracovisko vybavené vypottovou technikou

s nainstalovanym simulaénym softwérom Mol-
dex 3D a kon3trukénym softwérom CATIA.

Laboratérium strojarskej metrolégie
(kontaktna osoba:

doc. Ing. Augustin Gérog, PhD.,

email: augustin.gorog@stuba.sk)
Laboratérium strojarskej metrolégie

je zamerané na:

* Pedagogicku &innost — ziskavanie teoretickych
poznatkov a praktickych zruénosti (realizacia
praktickych merani) pri uréovani rozmerovych
a geometrickych parametrov vyrobkov.

* Vyskumn &innost — riesenie projektov
zameranych na vyskum v oblasti merania
rozmerovych a geometrickych parametrov
vyrobkov a metrologické zabezpecenie
vyskumnych projektov v oblasti strojarstva.
Zabezpe€ovanie meranf pri realizcii
dizertaénych préc.

Laboratérium zabezpeZuje pedagogickd a vy-
skumn &nnost v oblasti:

* Meranie rozmerovych a geometrickych para-
metrov vyrobkov na konvenénych meradlach.

* Meranie kontdr a drsnosti povrchu
na profilomere.

* Meranie geometrickych parametrov
(kruhovitost, valcovitost, sastrednost,
priamost, polarnu rovinnost, ...)
na kruhomere.

* Dotykové a bezdotykové meranie
na suradnicovom meracom stroji.

Laboratérium disponuje nasledovnymi zariade-

Erichsen test to determine the sheet deep-draw
up to the thicknesss of 2 mm.

Section of Plastics Processing — regarding the
field of plastics processing, the laboratory is
equipped with Babyplast and Allrounder 370 S
injection presses. It also has the technology for
the determination of the rheological properties
of thermoplastics via high-pressure capillary
rheometer and the determination of rubber
vulcanisation curves via rheometer. For the
determination of strength characteristics, the
laboratory has the shredder at its disposal.

The laboratory comprises also the workplace
equipped with computers with Moldex 3D
simulation software and CATIA construction
software.

Laboratory of Mechnical Engineering

Metrology

(contact person:

doc. Ing. Augustin Gérég, PhD.,

email: augustin.gorog@stuba.sk)

Laboratory of Machine Metrology is focused on:
* pedagogical activities — acquisition of theor-

etical knowledge and practical skills (imple-

mentation of practical measurements)

in determining the dimension and geometric

product parmeters,

research activities — investigation of projects

focused on the research in the field of measure-

ment of dimension and geometric productse

parameters and metrological assistance within

research project investigation in the field of

machine engineering; provision of measure-

ment within dissertation theses elaboration,

The laboratory provides pedagogical and research
activities in the field:

* measurement of dimension and geometric
product parameters with conventional
measuring tools,

* measurement of contours and surface
roughness with a profilometer,

* measurement of geometric parameters
(roundness, cylindricality, concentricity,
straighness, polar flatness, etc.) with
a roundess measuring tester.

e contact and contactless measurement
on coordinate measuring machine.

53



niami:

* Konven&né meradla — bezné dielenské
meradla (mikrometrické a posuvné meradla,
odchylkomery, koncové a iné mierky,
dizkomery, meracie mikroskopy, ...)
Profilomer Surfcom 5000 - pristroj
na meranie kontur a drsnosti povrchu
stiiastok. Pristroj ma laserinterferometricky
princip snimania
Kruhomer Rondcom 60A — pristroj na meranie
geometrickych parametrov rotaénych
sttiastok (kruhovitost, valcovitost,
ststrednost, priamost, polarnu rovinnost, ...)
s CNC riadenym otoZnym stolom s automa-
tickym centrovanim.

Sdradnicovy meraci stroj Prismo Ultra —
pristroj na meranie rozmerovych a geome-
trickych charakteristik si¢iastok. Zariadenie
umoziiuje merat dotykovo aj bezdotykovo,
disponuje oto&nym stolom, pevnou meracou
hlavou, oto&nou meracou hlavou, kamerovym
senzorom a laserovym senzorom

Laboratérium poéitaéovej podpory |
(kontaktna osoba:

Ing. Marcel Kuruc, PhD.,

email: marcel.kuruc@stuba.sk)

Laboratérium poéitacovej podpory | je vyba-
vené vykonnymi poéitaovymi stanicami v in-
Stalovanymi softvérmi z oblasti
CAD/CAM/CAQ/CAA. Potitatom podporované
navrhovanie sa realizuje v prostredi softvéru
Autodesk PowerShape. Poéitatom podporo-
vané vyroba sa realizuje v prostredi softvéru
Autodesk PowerMill a Featurecam. Softvér je
uréeny na generovanie drah 3-osového, 5-oso-
vého frézovania a multiosového sdstruZenia.
Viyhodou je moZnost generovania dréh pre
priemyselnych robotov a zariadeni pre aditivnu
vyrobu. Laboratérium je dalej vybavené softvé-
rom Calypso, ktory sa pouZiva pri programo-
vani dréh merania charakteristik na
stradnicovych meracich strojoch.

Laboratérium aditivnych technolégii

a analyzy procesov obrabania a tvarnenia
(kontaktna osoba:

Prof. Ing. Peter §ugér, PhD.,

email: peter.sugar@stuba.sk;
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The laboratory has the following devices at its
disposal:

e conventional measuring tools — common
workshop measuring tools (micrometric and
caliper measuring tool, dial indicators, end
and other meters, line scales, measuring
microscopes, etc.),

Profilomer Surfcom 5000 - a tool for measur-
ing contours and roughness of partsesurface;
the tool provides an interferometric sensoring,
Rondcom 60A roundness tester — a tool for
measuring geometric parameters of rotation
parts (roundness, cylindricality, concentricity,
straighness, polar flatness, etc.) with a CNC
controlled rotation table with automatic
centering,

Prismo Ultra coordinate measuring machine
— a tool for measuring dimensions and geometric
partse characteristics; the tool provides contact
as well as contactless measurements, it has
a rotation table, fixed and also rotation measur-
ing heads, and camera and laser sensors.

Laboratory of Computer-aided Production
(contact person:

Ing. Marcel Kuruc, PhD.,

email: marcel.kuruc@stuba.sk)

The laboratory of computer —aided manufactur-
ing is equipped with powerful computer stations
with CAD/CAM/CAQ/CAA software. Computer-
aided design is carried out in Autodesk Power-
Shape software, and computer-aided production
is executed in Autodesk PowerMill and Feature-
cam software. The software is determined to
generate the trajectories of 3-axes and 5-axes
milling as well as multi-axes turning. The ad-
vantage is represented by the possibility to
generate the trajectories for industrial robots
and devices for an additive production. The
laboratory has also Calypso software at its
disposal; this software is used in programming
the trajectories of characteristics measurement
on coordinate measuring machines.

Laboratérium aditivnych technolégii

a analyzy procesov obrédbania a tvdrnenia
(contact person:

Prof. Ing. Peter Sugér, PhD.,

email: peter.sugar@stuba.sk;



doc. Ing. Ladislav Morovi¢, PhD.,
email:ladislav.morovic@stuba.sk)

Pracovisko aditivnych technolégii sa v stcas-
nosti zameriava na vyskum vyrobnej met6dy
Fused Deposition Modeling (FDM), hlavne pre
termoplasty akrylonitril-butadién-styrén
(ABS) a polymér kyseliny mlie¢nej (PLA). Expe-
rimenty sd zamerané hlavne na vyskum vplyvu
parametrov aditivnej vyroby (hribka vrstiev
modelu, orientacia modelu, stavebna struktira
vyplne modelu, atd.) na kvalitativne vlastnosti
vyrabanych saéiastok a na vyskum moznosti
vyuZitia aditivnych technolégii v réznych od-
vetviach vedy a techniky (strojarstvo, priemy-
selny dizajn, medicina, atd.). Pracovisko slazi
aj na nasledné spracovanie a Gpravu st&iastok
po aditivnej vyrobe (,post-processing” operacie).

Pracovisko analyz povrchovych vrstiev a defor-
mainych stavov materialu poskytuje moznosti
experimentalneho Stadia deformaénych javov
kovovych materidlov metédou analyzy defor-
maénych sieti, hodnotenie mechanizmov tvore-
nia a tvarovania triesky v procesoch obréabania,
mechanizmov opotrebovéavania obrabacich

a tvarniacich néastrojov a analyz morfolégie

a mikrogeometrie povrchov po konvenénych,
ale aj progresivnych spésoboch obrébania

a tvarnenia. Vyskumna skupina tohto praco-
viska sa prioritne zameriava na experimentalne
analyzy laserom textdrovanych povrchov, z po-
hladu ich vplyvu na tribologické a trvanli-
vostné charakteristiky tlaénych nastrojov,
pouzivanych pri vyrobe tenkostennych plecho-
vych vytvarkov. Pozornost je tiez venovana
analyzam povrchov $pecialnych kovovych zlia-
tin, keramickych a kompozitnych materialov po
procesoch laserového mikroobréabania,

s cielom hodnotenia ich mikrogeometrickej
obréabatelnosti.

Spoloéné laboratérium spajkovania
(spolu s UMAT)

(kontaktna osoba:

Ing. Miroslav Sahul, PhD.,

email: miroslav.sahul@stuba.sk)

Spolo¢né ,Laboratérium spajkovania” Ustavu
materialov a Ustavu vyrobnych technolégii

doc. Ing. Ladislav Morovié, PhD.,
email:ladislav.morovic@stuba.sk)

Currently, the workplace of additive technologies
deals with the research on Fused Deposition Mo-
deling (FDM) production method, particularly for
thermoplastics such as acrylonitrile-butadiene-
styrene (ABS) and polymer lactic acid (PLA).
The experiments are focused mainly on the research
of additive production parameters impact (thick-
ness of model layers, model orientation, construc-
ting structure of a model filling, etc.), then on
qualitative properties of manufactured parts
and on the research of additive technologies
possibilities in various fields of science and
technology (machine technology, industrial de-
sign, medicine, etc.). The workplace provides
also subsequent processing and modification of
parts after additive production — post-process-
ing operations.

The workplace of surface layers analyses and
material deformation stages provides the possibil-
ities of an experimental study of metal materialse
deformation phenomena via the method of de-
formation networks analysis, then the assess-
ment of mechanisms of building and forming
the chip in machining processes, wear meach-
anisms of machining and forming tools as well
as the analyses of morphology and microgeom-
etry of surfaces after conventional or progress-
ive ways of maching and forming. The research
group of the workplace is primarily oriented on
the experimental analyses of laser textured sur-
faces from the point of their impact on tribo-
logic and durability chracteristics of pressure
tools utilised in the production of thin-walled
sheet workpieces. The attention is also paid to
the analyses of special metal alloys surfaces,
ceramic and composite materials after laser
micromachining processes with focus on their
microgeometric machinability assessment.

Joint Laboratory of Brazing and Soldering
(with Institute of Materials)

(contact person:

Ing. Miroslav Sahul, PhD.,

email: miroslav.sahul@stuba.sk)

Joint Laboratory of Brazing and Soldering of the
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MTF STU so sidlom v Trnave sa zaobera pripra-
vou spajok potrebnych pre metalurgické spajanie
roznych typov kovovych materialov. V laboratériu
je mozné tavenim vysokotistych kovov v elektric-
kej indukénej alebo odporovej peci v ochrannej
atmosfére vysoko &istého inertného plynu (Ar
alebo N) pripravovat rézne spajkovacie zliatiny
prevazne na baze Sn. Okrem toho bol realizo-
vany vyvoj a priprava spajky na baze Al - Zn
pre spajkovanie Mg zliatin. Je mozné realizovat
spajkovanie ultrazvukom pomocou generatora
UZP 2. Vybavenie Laboratéria spajkovania po-
zostava z dvoch elektrickych indukénych peci,
z ktorych jedna je prispdsobena na tavenie ma-
teridlu v &istej atmosfére ochranného plynu.
Nachédzaja sa tu dve priemyselné elektrické od-
porové pece, z ktorych jedna je prispdsobend na
tavenie, resp. zihanie vzoriek v ochrannej at-
mosfére inertného plynu (max. teplota ohrevu
1200 °C). V laboratériu je k dispozicif vikuova
komora s vyhrevnou grafitovou platfiou, v ktorej
je mozné sledovat roztekavost a kontaktny uhol
roztavenych zliatin v zavislosti od ich teploty.
Zaroveii je v laboratériu instalované zariadenie
na vysokofrekvenény indukény ohrev, ktorym je
mozné realizovat navaranie kovovych praskov
na ocelovy substrat.
Zariadenia Laboratéria spajkovania:
e Zariadenie pre snimanie teploty zliatiny
v Ease (termicka analyza)
e Ultrazvukovy generator UZP 2
* Vysokofrekven&ny generator Rajmont HFR
15 (vykon 15 kW, nominalna frekvencia 50 -
500 kHz)
e Precizna viha Radwag
e Ultrazvukova kompaktna ¢isticka UCE
* Infrateplomer Testo 845
e 2 x elektrickéd indukéna pec
* 2 x priemyselna elektrickd odporova pec
e Zariadenie na radiaény ohrev
* Vakuova komora
* Spéjkovacia stanica DIG 20 A 84

Laboratérium projektovania vyrobnych
systémov

(kontaktna osoba:

Ing. Miriam Matasova, PhD.,

email: miriam.matusova@stuba.sk)

V laboratérii projektovania vyrobnych systémov
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STU MTF Institute of Materials and Institute of
Production Technologies deals with the prepara-
tion of solders necessary for metallurgic joining
of various metal materials. In the laboratory, via
smelting highly clean metals in an electric in-
duction or resistance furnaces in a protective
atmosphere of an inertious gas (Ar or N), it is
possible to prepare various soldering alloys mainly
based on Sn. Further on, the development and
preparation of Al-Zn based solder for soldering
Mg alloys was carried out. It is also possible to
execute ultrasonic soldering by UZP 2 Generator.
The laboratory equipment consists of two elec-
tric induction furnaces, of which one is adjusted
for smelting materials in a clean atmosphere of a
protective gas. There are also two industrial
electric resistance furnaces, of which one is ad-
justed for smelting, i.e. annealing of samples in
a protective atmosphere of an innertious gas
(maximum heating temperature 1200 °C). The
labooratory has also a vaccum chamber with
a heating graphite plate, where it is possible to
monitor the diffluence and a contact angle of
smelted alloys in dependance on their tempera-
ture at its disposal. There is also an installed de-
vice for high frequency induction heating which
makes cladding of metal powders on steel sub-
strate possible.
The devices of the Laboratory:

e device for sensoring the alloy temperature in

time (thermal analysis)
e UZP 2 Ultrasonic Generator
* Rajmont HFR 15 High Frequency Generator
(power 15 kW, nominal frequency 50 - 500 kHz)

* Radwag precise scales

e UCE ultrasonic compact cleaner

e Testo 845 Infrathermometer

e 2 x electric induction furnace

e 2 x industrial elektric resistance furnace

e device for radiation heating

* vaccuum chamber

* DIG 20 A 84 Soldering Station

Laboratory of Production Systems Design
(contact person:

Ing. Miriam Matdsovd, PhD.,

email: miriam.matusova@stuba.sk)

In this laboratory it is possible to provide sem-
inars to introduce pneumatics and electropneu-



je mozné realizovat seminare pre obozndmenie
sa s tvodom do pneumatiky a elektropneuma-
tiky, riesit planovanie udrzby a vyhladavanie
chyb v pneumatickych mechanizmoch a projek-
tovat konstrukciu pneumatickych riadiacich
systémov. Teoretické ulohy je mozné odsimulo-
vat v softvéri Fluidsim, ktory je si&astou labora-
téria. Zaroveii je mozné v laboratériu planovat

a optimalizovat vyrobu, logistiku a sluzby pre
rozne firmy v softvéri Witness, ktory zéroven
slazi ako podporny néstroj pri vybere rieSenia
skiimaného projektu. Prinos simulacie spotiva
vo flexibilite moznosti spracovania simulacie
nie len po grafickej stranke ale aj 3tatistickej
pri rieSeni konkrétnych dloh optimalizacie procesu.
Studenti vypracovévajd v rimci predmetov
programu VZS semestrélne zadania kde riesia
celkovy vyrobny systém s materialovymi, ener-
getickymi, informagnymi a personalnymi viz-
bami tak, aby bol schopny inovacie, teda
pruznej zmeny na vstupné poziadavky. Pri na-
vrhovani vyrobného systému sa berd do Gvahy
rozne faktory, akymi st napriklad definovanie
vyrobku a jeho asti, velkost, akost a hmotnost
jednotlivych &asti, technologicky postup, mon-
tazny postup, volba vhodnych strojov a zaria-
deni a iné mozné vonkajsie vplyvy, ktoré
dokéazu ovplyvnit projekt vyrobného systému.

Laboratérium CAD systémov, robotiky
a virtualnej reality

(kontaktna osoba:

Ing. Radovan Holubek, PhD.,

email: radovan.holubek@stuba.sk;

Ing. Daynier Rolando Delgado Sobrino, PhD.,
email: daynier_sobrino@stuba.sk)

Laboratérium je zamerané na taziskové peda-

gogické a vedeckovyskumné &innosti, a to v ob-

lastiach ako sd:

Névrh a tvorba CAD modelov a zostav,

* Projektovanie pruznych vyrobno - montaznych
systémov za G¢elom simulacii

* Programovanie priemyselnych robotov
On-line/ Offline OLP — angulérny robot
ABB IRB120

e Vlirtualna realita vo vyrobnych systémoch

* Dobot Magician- Edukativny priemyselny
robot

matics, plan the maintenance, search for de-
fects in pneumatic mecha, and project the con-
struction of pneumatic control systems.
Theoreticla tasks can be simulated in incorpor-
ated Fluidsim Software. At the same time, it is
possible to plan and optimise the production,
logistics and services for different companies in
Witness Software which is a supportive tool in
selecting the project investigated. The simula-
tions contribute in processing flexibility not
only in terms of graphics but also in statistics,
particularly in investigating the specific tasks
of optimisation process.

Within the Production devices and systems
study programme, the students elaborate se-
mestral assignments in which they investigate
the overall production system with its mterial,
energetic, information, and personnel relations
so that i tis possible to be innovated, i.e. react
flexibly on changed input requirements. By de-
signing the production system the students
have to consider various factors such as prod-
uct and its parts definition, size, quality and
weight of individual parts, technological proce-
dure, assembly procedure, selection of suitable
machines and devices and other possible exter-
nal influences that could have impact their
production system project.

Laboratry of CAD Systems, Robotics
and Virtual Reality

(contact person:

Ing. Radovan Holubek, PhD.,

email: radovan.holubek@stuba.sk;

Ing. Daynier Rolando Delgado Sobrino, PhD.,
email: daynier_sobrino@stuba.sk)

The laboratory is focused on core pedagogic
and research activities in the fields:
e design and formation of CAD models and
sets
e projecting flexible assembly systems for
simulations
e programming of industrial robots On-line/
Offline OLP — ABB IRB120 Angular Robot
e virtual reality in production systems
* Dobot Magician — Education Industrial
Robot

In the laboratory, tehre are 12 efficient PC sets
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V laboratériu sa nachédza 12 vykonnych PC zo-
stav s 27" monitormi a nasledovnymi softvérmi:
* AutoCAD - tvorba 2D konstrukénych navrhov,
* CATIA — modelovanie 3D konstrukénych
navrhov jednotlivych saéiastok ako aj tvorba
zlozitych zostav a 3D CAD model vyuzitelnych
pre rozne G&ely konstruovania,
RobotStudio - softvér vyuzivany na tvorbu
OLP simulécii réznych robotickych simulécii
s moznostou integracie 3D CAD modelov,
Online / Offline programovanie realneho
priemyselného robota ABB IRB 120, ktory sa
nachéadza v laboratériu,
Tecnomatix — Process Simulate — tvorba da-
tabéz simulagnych objektov vyrobnych sys-
témov, navrh a projektovanie réznych simu-
lacii Sirokého spektra vyrobnych systémov,
navrh a optimalizacia vyrobnych procesov
s vyuzitim roznej vyrobnej techniky a robotiky,
ako aj tvorba simulécif vyuZivanych pre prax,
Tecnomatix — Plant Simulation — projekto-
vanie vyrobnych zavodov, ako aj optimalizicia
analyza procesov so zameranim
na materialovy tok,
Virtualna realita — vyuZitie virtualnych
okuliarov HTC VIVE 2ks, ktoré st kompati-
bilne vyuzitelné pre softvéry RobotStudio,
Process Simulate za G¢elom ¢o najrealistic-
kejSej vizualizacie vyrobnych procesov, elimi-
nacia koliznych stavov vo faze navrhu a pod.

Laboratérium pneumatiky,
elektropneumatiky a programového
riadenia vjrobnych systémov
(kontaktna osoba:

doc. Ing. Peter Kostal,PhD.,

email: peter.kostal@stuba.sk)

Laboratérium disponuje 2 panelmi na vyuZbu
pneumatickych a elektropneumatickych obvodov
a dalSie dva panely na vyjucbu v oblasti riadenych
elektrickych pohonov (krokovy motor, servomotor).
Tieto elektrické pohony je mozné riadit vlastnym
kontrolérom pohonu, pomocou PLC, alebo z ria-
diaceho PC cez priemyselné vstupno-vystupné
zariadenie. V laboratériu sa nachadzaja aj dve
montéZno — demontazne bunky riadené pomo-
cou PLC. Na potitacoch je instalovany softvér
SW Fluidsim uréeny na navrh a simulaciu pneu-
matickych a elektropneumatickych riadiacich ob-
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with 27“monitors and following software:

* AutoCAD - cretion of 2D construction designs,
 CATIA — modelling of 3D construction designs
of individual parts as well as formation of
complex sets and 3D CAD model usable for
different construction purposes
RobotStudio — Software used for designing
OLP various robotic simulations with poss-
ible 3D CAD models integration, Online /
Offline programming of real ABB IRB 120
Industrial Robot located in the laboratory,
Tecnomatix — Process Simulate — prepara-
tion of databases of production systems
simulation objects, design and projecting
various simulations of a wide range of pro-
ducctions ystems, design and optimisation
of production processes using various pro-
duction technology and robotics as well as
preparation of simulations for practice
Tecnomatix — Plant Simulation — projecting
production plants as well as optimisation
analysis of processes with focus on material
flow

Virtual reality — utilisation of HTC VIVE
virtual glasses (2 pcs) compatibly usable for
RobotStudio and Process Simulate Software
in order to provide the most realistic visual-
isation of production processes, elimination
of collisions in the stage of the design, etc.

Laboratory of Pneumatics,
Electropneumatics and Program Control
of Production Systems

(contact person:

doc. Ing. Peter Kostdl,PhD.,

email: peter.kostal@stuba.sk)

The laboratory has two panels for training

in pneumatic and electropneumatic circuits

at its disposal, in addition, there are two other
panels for training in the field of controlled
electric driving mechanisms (stepping motor,
servomotor). These electric mechanisms can

be controlled by own mechanism controller, via
PLC or from the controlling PC via an industrial
inpu-output device. In the laboratory, there are
also two PLC controlled assembly-disassembly
cells. PCs have Fluidism SW installed allowing
thus for the design and simulations of pneu-
matic and electropneumatic control circuits.



vodov. Pontikame zakladné kurzy pneumatiky,
elektropneumatiky a riadenia elektrickych poho-
nov, ako aj zékladné kurzy na ovlddanie PLC.

Laboratérium vyrobnej logistiky
(kontaktna osoba:

Ing. Daynier Rolando Delgado Sobrino, PhD.,
email: daynier_sobrino@stuba.sk)

Laboratérium sa zameriava na kla¢ové
aspekty vyrobnej logistiky (nademe
zasob, tok materiélu,
rozmiestnenie
strojov/pracovisk

vo fabrike,
skla-

do-
vacie
systémy a di-
stribicia vo vyrobe
ako tieZ optimalizécia
tychto a inych logistickych
problémov).

Laboratérium predovietkym zdéraziiuje tému
logistickych technolégii, napriklad skenovacich
a identifikaénych zariadeni a ich on-line pripoje-
nie k potitaovym programom tak, aby v redlnom
Case bolo mozné reagovat a posilnit rozhodova-
cie procesy. Pre tieto acely laboratérium dispo-
nuje vyznamnym po¢tom modernych skenovacich
a identifikagnych zariadeni ako tiez mobilnych
potitacov, ktoré si schopné generovat &itatelné

We can provide basic courses in pneumatics,
electropneumatics and in PLC control as well.

Laboratory of Production Logistics
(contact person:

Ing. Daynier Rolando Delgado Sobrino, PhD.,
email: daynier_sobrino@stuba.sk)

The laboratory deals with the key aspect of pro-

duction logistics (inventory management,
material flow, arrangement of ma-

chines/workplaces in the plant,

storing systems and

distribution in

production,

[ and

optimisa-
tion of these
3 and other logistic
issues).
The laboratory emphasises the
subject matter of logistic technologies,
e.g. scanning and identification devices and
their online connection to PC programs so that
they can react in real time and imrpove thus
the decision making process. For these pur-
poses, the laboratory has a significant number
of scanning and identification devices as well
as notebooks able to generate legible and ana-
lysable files for some of the software types in-
stalled (Excel, Plant Simulation, Witness, etc.).
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a analyzovatelné sabory pre niektoré z instalo-
vanych softvérov (Excel, Plant Simulation, Wit-
ness, atd.). Na tieto Géely s zékladné principy
fungovania skenovacich a identifikanych zaria-
deni, &arovy kéd, RFID, QR kéd, atd. podrobne
vysvetlené na zaciatku kazdého tréningu/kurzu.
Existuju aj iné programy pouZivané v laboraté-
riu, ktoré umoziiuja realizovat integralnejsiu

a kompletnejsiu analyzu logistiky vyrobného
zavodu, systému alebo procesu, a v3etky z nich
st pouzivané v spojeni so simulaénymi softvérmi
s cielom dosiahnut realistickej3ie simulacie
realnych Zivotnych situacii vo vyrobe, niektoré
z nich st RobotStudio, CATIA V5, Process
Simulate, atd.

Zariadenia Ustavu vyrobnych technolégii

Nosnym pilierom laboratérnej infrastruktdry
pracoviska je Centrum excelentnosti 5-osového
obrabania, vybavené modernou vyrobnou a me-
racou technikou pre oblast navrhu, vyroby a kon-
troly komplexnych tvarovych pléch obrabanim.
Okrem viacerych, 5-osovych vysokorychlostnych
obrabacich strojov, je pracovisko vybavené su-
radnicovym meracim strojom, 3D meracim sys-
témom na principe potitacovej tomografie,
meracimi systémami na 3D optické skenovanie,
pristrojmi na experimentalny vyskum dynamic-
kych charakteristik rezného procesu a vyskum
vlastnosti reznych kvapalin.

Dalsim vjznamnym pracoviskom dstavu je $pe-
cializované laboratérium zvérania, vybavené
experimentalnou technikou pre oblast La¢o-
vych a oblikovych technolégii zvarania, nava-
rania a povrchovej Gpravy materialu.

K dispozicii je robotizované pracovisko na zva-
ranie diskovym laserom, zariadenie na zvaranie
elektrénovym laéom a experimentalne praco-
visko na komplexny vyskum technologickych
procesov zvarania a navarania elektrickym
(MIG/MAG, CMT, TIG, TOPTIG), plazmovym a
mikroplazmovym oblikom vo v3etkych polo-
héch zvarania a v lubovolnej trajektorii zvaru
(navaru), ktorého sti¢astou je zariadenie na
monitorovanie parametrov zvarania v redlnom
¢ase a sledovanie procesov pomocou vysokory-
chlostnej kamery.
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The basic principles of scanning and identifica-
tion devices operation (bar code, RFID, QR
code, etc.) are explained in deatil in the begin-
ning of each training/course.

There are also other programs used, they allow
execute more integral and complex logistic
analysis of a production plant, system or pro-
cess, and all of them are used together withh
simulation software (RobotStudio, CATIA V5,
Process Simulate, etc.) with focus to obtain
more realistic simulations of real life situ-
ations in the production

Devices of the Institute
of Production Technologies

The basic pillar of laboratory infrastructure

is represented by the Centre of Excellence of
5-Axis Machining equipped with a modern pro-
duction and measuring technology for the field
of design, production, and control of complex
surfaces by machining. Besides several 5-axis
high-speed machining devices, the workplace is
also equipped with the coordinate measuring
machine, 3D measuring system based on com-
puter tomography, measuring systems for 3D
optical scanning, tools for experimental re-
search of cutting process dynamic character-
istics, and research of cutting liquids
properties.

Another significant workplace of the Institute
is represented by the specific laboratory of
welding equipped with an experimental tech-
nology for the field of arc and beam welding
technologies, for cladding, and material surface
finishing. There is a robotised workplace for
welding by a disc laser, a devicefor welding by
an electron beam and an experimental work-
place for complex research on technological
processes of welding and cladding by electric
(MIG/MAG, CMT, TIG, TOPTIG), plasma, and
microplasma arcs in all welding positions and
in random trajectory of the weld (or weld de-
posit) with incoroporated device for monitoring
the welding parameters in real time, and moni-
toring the processes via a high speed camera.

The Institute of Production Technologies has
also a specialised workplace focused on plasma



Ustav vyrobnych technolégii disponuje tie
$pecializovanym pracoviskom, zameranym na
technolégiu plazmového lestenia kovovych po-
vrchov v elektrolyte. Podla dostupnych infor-
mécii je pracovisko laboratéria jediné na
Slovensku (ale aj v ramci okolitych krajin),
ktoré disponuje touto progresivnou technolé-
giou. Laboratérium je dalej vybavené techno-
logickym zariadenim pre elektrochemické
Gpravy povrchu, o umoZiiuje priamo na praco-
visku realizovat elektrochemické lestenie vzo-
riek ako aj chemickd pasivaciu povrchu.

K modernym laboratérnym pracoviskam dstavu
sa radia aj laboratéria na vyskum technolégie
vstrekovania plastov, metrologické laboraté-
rium, vybavené vysokopresnym sdradnicovym
meracim strojom a Sirokou skalou pristrojov na
definovanie geometrickej $pecifikacie vyrobkov
a mikrogeometrickych charakteristik povrchu.
Pre potreby vyuéby, vjskumu a vyvoja v oblasti
zlievarenskych technolégii je na dstave k dis-
pozicii pracovisko zlievarne a pracovisko na vy-
skum vlastnosti zlievarenskych formovacich
zmesi.

USTAV VYSKUMU PROGRESIVNYCH
TECHNOLOGI

Laboratérium analytickych metéd
(kontaktna osoba:

Ing. Jozef Dobrovodsky, CSc.,

email: jozef.dobrovodsky@stuba.sk)

Laboratérium nanalytickych metéd poskytuje
analyzu materidlov pomocou iénového zvazku
(IBA): metédy RBS, PIXE, ERDA a NRA,Ruther-
ford Backscattering Spectrcometry (RBS), Par-
ticle Induced X-ray Emission (PIXE), Elastic
Recoil Detection Analysis (ERDA), Nuclear
reaction analysis (NRA)

Laboratérium plazmatickej
modifikicie a depozicie
(kontaktna osoba:

Mgr. Juraj Halanda,
email:juraj.halanda@stuba.sk)

Zariadenia pre aplikicie procesov magnetréno-
vého naprasovania s moznostou reaktivneho

polishing of metal surfaces in electrolyte at its
disposal. As far as known, it is the only and
unique workplace of the kind in Slovakia (and
neighbouring countries as well) with such

a progressive technology. The laboratory is also
eqipped with the techhological device for elec-
trochemical surface modifications which makes
the electrochemical sample polishing possible
as well as it allows the chemical surface pass-
ivation.

Further modern workplaces are as follows: the
laboratories for research on plastics injection
moulding, metrologic laboratory equipped with
a highly precise coordinate measuring machine,
and a wide range of tools for defining the geo-
metric specifications of products and microgeo-
metric surface characteristics.

For the purposes of training, research and de-
velopment in the field of foundry technologies,
the Institute has also a foundry workplace as
well as the workplace for the research on the
properties of foundry formation mixtures.

ADVANCED PROGRESSIVE TECHNOLOGIES
INSTITUTE

Laboratory of analytical methods
(contact person:

Ing. Jozef Dobrovodsky, CSc.,

email: jozef.dobrovodsky@stuba.sk)

Laboratory of analytical methods provides an
analysis of materials via ion beam application
(IBA): RBS, PIXE, ERDA, and NRA methods — Ru-
therford Backscattering Spectrometry (RBS),
Particle Induced X-ray Emission (PIXE), Elastic
Recoil Detection Analysis (ERDA), and Nuclear
reaction analysis (NRA).

Laboratory of plasma modification
and deposition

(contact person:

Mgr. Juraj Halanda,
email:juraj.halanda@stuba.sk)

The laboratory provides the devices for process
application of magnetron sputtering, either
reactive dual or radiofrequency magnetron
sputtering with the possibility of diagnostics
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duélneho magnetrénového naprasovania alebo
radiofrekvenéného magnetrénového napraso-
vania a moznostou diagnostiky plazmy a diag-
nostiky hrabky tenkych vrstiev.

Zariadenia umoziiujice kombinaciu procesov
i6novej implantécie ponorenim do plazmy a de-
poziénych procesov s i6nmi o energiach do 40 kV.

Zariadenia Ustavu vjskumu progresivnych
technolégii

Vedecké centrum materialového vyskumu s la-
boratériami disponuje zariadeniami na oblasti
technolégie i6nového lica, plazmatické modi-
fikacie a depozicie, analytické metédy, po&ita-
¢ové modelovanie. Zakladné vybavenie pre
depoziéné procesy za asistencie i6nového lica
a plazmy v centre materialového vyskumu —
Slovaklon pozostava zo zariadeni pre:

* reaktivne a nereaktivne nanasanie za asisten-
cie i6nového Laéa (IBAD) s réznymi nizkoe-
nergetickymi i6novymi zdrojmi,

* univerzalneho systémového zariadenia pre
aplikacie procesov magnetrénového napra-
Sovania s moznostou reaktivneho duélneho
magnetrénového napradovania alebo radio-
frekvenéného magnetrénového naprasovania
a moznostou diagnostiky plazmy a diagnos-
tiky hrabky tenkych vrstiev,

* zariadeni umoZiiujicich kombinaciu procesov
i6novej implantécie ponorenim do plazmy
a depozi¢nych procesov s i6nmi o energiach
do 40 kV.

Indukéne viazany radiofrekvenény vyboj vy-
tvara prevazne plazmu tvorend iénmi plynov.
Pouzitie vzacnych plynov umoziiuje implanta-
ciu kovovych i6nov a / alebo naslednii depozi-
ciu kovovych vrstiev za asistencie i6nov
vzacnych plynov. Pouzitie i6nov kyslika a du-
sika umoZiiuje tvorbu oxidickych a nitridickych
filmov. Magnetrény umiestnené nad drziakom
vzorky pri technike PBII poskytuji vysoké de-
pozi¢né rychlosti kovovych, oxidickych alebo
nitridickych vrstiev. Na za&iatku depozicie by
mali magnetrény pracovat v rezime HPIMS,
ked sa vytvara husté plazma potrebnd k tvorbe
vrstvy zo zmieSanym rozhranim na dosiahnutie
dobrej prilnavosti za asistencie PBIIl. Potom by
mali prejst do bezného médu s vysokou rychlos-
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of plasma and thin layers thickness.

The devices allow the combination of ion
implantation processes via immersing into
plasma and deposition processes with ion
up to 40 kV.

Devices of the Advanced Progressive
Technologies Institute

The scientific centre of materials research
(Slovaklon) with laboratories has at its
disposal the devices in the field of ion beam,
plasma modification and deposition, analytical
methods, and computer modelling. The basic
equipment for deposition processes by means
of a ion beam and plasma in the Centre of ma-
terials research (Slovaklon) consists of the fol-
lowing devices for:

e reactive and non-reactive ion beam assisted
deposition (IBAD) with various low energy
ion sources,

e universal system devices for applying the
processes of dual magnetron reactive sput-
tering either or radio frequency magnetron
sputtering with the possibility of diagnostics
of plasma and thin layers thickness,

e devices allowing the combination of ion
implantation processes via immersing into
plasma and deposition processes with ion up
to 40 kV.

An inductive bound radio frequency discharge
creates prevailingly plasma made of gases ions.
The use of rare gases allows the implementa-
tion of metal ions and for subsequent deposi-
tion of metal layers via rare gasese ions
assistance. The use of oxygen and nitrogen ions
allows the formation of oxidic and nitridic
films. By PBII technology, the magnetrons
located above the sample holder provide high
deposition speeds of metal, oxidic, or nitridic
layers. In the beginning of deposition, the mag-
netrons should operate in HPIMS regime, when
a thick plasma essential for the formation of
the layer with mixed interface to achieve

a good PBIl assisted adherence is formed.
Subsequently, they should enter the common
mode with high speed of sputtering.

The devices obtained in Stage 1:



tou naprasovania. Zariadenia ziskané v l.etape:
* 6 MV urychlovaci systém s vysokym pradom
zvazku pre analyzu pomocou iénového zvazku
(IBA) a i6novi implantéciu — uréeny $pecialne
pre vyskum v oblastiach ako: fyzika tuhych
Latok, modifikacia materidlov pomocou iéno-
vého zvézku, atémova fyzika, analyza materia-
lov pomocou iénového zvizku (IBA), astrofy-
zika, ekolégia. Zahffia kombinaciu takych
funkcii, ktoré bezne dostupné zariadenia
tohto typu nemaji. Medzi tieto
funkcie patria minimalne:
Gplny rozsah hmot-
nosti prvkov,
Siroky

dosiahnutel-
nych energii, velmi
vysoké hmotnostné roz-
lisenie, spdsobilost pouzitia
viacnésobne nabitych i6nov, ultra
vysoké vakuum, moZnost pouzitia oblasti
i6nov s nizkou energiou, kompletny sortiment
i6novych zdrojov.

Viacuaéelovy 500 kV vzduchom izolovany
urychlovaci systém pre i6novid implantéciu.
Zariadenie pre technolégiu i6novej implan-
tacie je pouzitelné na dotovanie materiélov,
ochranu vo&i opotrebeniu, zvy3enie tvrdosti,
antikor6znu ochranu, nanostruktdrovanie,

* 6 MV acceleration system with high stream
of beams for ion beam assisted (IBA)
analysis and ion implantation — determined
particularly for the research in the following
fields: physics of solids, ion beam modifica-
tion of materials, atomic physics, a ion beam
assisted (IBA) analysis of materials, astro-
physics, and ecology. It combines the func-
tions not commonly available with such a

device, e. g. complete range of weights of

elements, wide scope of accessible
energies, very high weight
distinction, capability
of using multi
charged

ultra high

vacuum, possibility

of using the field with low
energy ions, and a full range of
ion sources.

e Multi-purpose 500 kV air isolated acceler-
ation system for ion implementation. The
device for ion implementation technology is
applicable for doping materials, material
wear protection, hardness increase, anti-cor-
rosion protection, nano-structuring, nano-
layers, nano-porosity, and modification of
electric, magnetic, physical or chemical sur-
face properties.
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nanovrstvy, nanopérovitost, modifikovanie
elektrickych, magnetickych, fyzikalnych
alebo chemickych vlastnosti povrchov.

PlIl pre trojrozmerné substraty. Zariadenie
pre i6nova implantéciu ponorenim do plazmy
pre trojrozmerné substraty rozmerov max.
200 mm x 200 mm x 200 mm je vybavené
procesnym modulom (komora z nehrdzave-
jlicej ocele), load lock modulom s prislugen-
stvom, systémom plynového hospodaérstva
a riadiacim systémom. Plynn4 plazma je
excitovana z ICP zdroja (frekvenéna oblast:
13,56 MHz, vykon: 1 kW), max. vystupné
napatie 40 kV.

PIIl pre rovinné substraty. Zariadenie pre
i6novud implantéciu ponorenim do plazmy
(Pl Plasma Immersion lon Implantation)
pre rovinné substraty priemeru max. 200 mm
je vybavené procesnym modulom (hlinikova
komora), load lock modulom s prisluenstvom,
systémom plynového hospodarstva a riadia-
cim systémom. Plynna plazma je excitovana
z ICP (inductively coupled plasma) zdroja

s dvoma anténami (frekvenéna oblast: 13,56
MHz, vykon: T kW), max. vystupné napitie
20kV.

Magnetrénovy systém s pulznou dualnou
MS separaciou s vykonom 2,5kW. Jedné sa
o reaktivny jednosmerny impulzovy napra-
Sovaci systém.

Zariadenie pre povlakovanie kovovych
targetov reaktivnym i nereaktivnym
spbsobom , predov3etkym oxidov a nitridov,
pre optiku, elektroniku (GaN, InN), fotovol-
taiku (ITO, AZO, Ti02) a pre technolégiu
displejov (ITO, AZO) a vietkych vhodnych
materialov pre reaktivne jednosmerné
impulzové naprasovanie (napr. Si wafer,
sklo, kovy, plasty a iné).

Magnetrénovy systém s pulznou dualnou
MS separaciou s vykonom 5kW . Ide o radi-
ofrekvenZny naprasovaci systém s predpatim.
Reaktivny jednosmerny impulzovy rozpraso-
vaci systém z réznych materialov ter&ikov
ako st reaktivne kovové oxidy a kovy je
uréeny pre povlakovanie targetov reaktivnym
spbsobom. Je vhodny pre stG&asné napraso-
vanie kovovych oxidov a izolujicich mate-
ridlov prostrednictvom radiofrekvenéného
rozprasovania, resp. kovov prostrednictvom
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e Plll for 3D substrates. Device for ion implan-
tation via immersing into plasma for 3D
substrates with dimensions max. 200 mm x
200 mm x 200 mm is equipped by the pro-
cess module (anticorrosion steel chamber),
load lock module with accessories, system
of gas economy, and control system. The gas
plasma is excited from ICP (inductively
coupled plasma) source (frequency area:
13.56 MHz, power: 1 kW), maximum output
voltage is 40 kV.
Plll for planar substrates. The device PIIl -
Plasma Immersion lon Implantation for
planar substrates with a diameter max200
mm is equipped by a process module
(aluminium chamber), load lock module
with accessories, system of gas economy,
and control system. The gas plasma is ex-
cited from ICP (inductively coupled plasma)
source with two aerials (frequency area:
13.56 MHz, power: 1 kW), maximum output
voltage is 20 kV.
Magnetron system with pulse dual MS
separation with power/vykon 2.5 kW. It is
a reactive one direction impulse magnetron
sputtering system.
Device for coating of metal targets either by
reactive or non-reactive way, especially the
oxide and nitrides for optics, electronics
(GaN, InN), photovoltaic (ITO, AZO, and
Ti02), and for the display technology (ITO,
AZ0) as well as for all suitable materials for
reactive one direction impulse magnetron
sputtering (e.g. Siwafer, glass, metals,
plastics, etc.).
Magnetron system with pulse dual MS
separation with power of 5 kW. It is a radio
frequency sputtering system with bias
voltage. Reactive one direction impulse
sputtering system of various target such
as reactive metal oxides and metals is
determined for coating the targets by
a reactive way. It is suitable for simulta-
neous sputtering of metals oxides and
insulation materials via radio frequency
sputtering, or metals via one direction
sputtering for materials with high refractive
index and for composites.
e Langmuir probe — a probe based on an electro-
static principle providing plasma diagnostics.



jednosmerného napraSovania pre materialy
s vysokym indexom lomu a kompozity.

* Langmuirova sonda — sonda na elektrosta-
tickom principe, sliZiaca na diagnostiku
plazmy, vybavena prislusnym softvérom.

e Elipsometer — zariadenie na zistovanie
hrabky tenkych vrstiev zo zmeny stavu pola-
rizacie svetla po odraze od vySetrovanej
vzorky

USTAV APLIKOVANEJ INFORMATIKY,
AUTOMATIZACIE A MECHATRONIKY

Laboratérium riadiacich systémov

Vyskumné pracoviska komplexnych
procesov

(kontaktna osoba:

doc. Ing. Peter Schreiber, CSc.,

email: peter.schreiber@stuba.sk,

Ing. Jana Flochova, PhD.,

email: jana.flochova@stuba.sk,

Ing. Dmitrii Borkin,

email: dmitrii.borkin@stuba.sk)

Vyskumné pracovisko vyjvoja a projekto-
vania riadiacich systémov

(kontaktna osoba:

doc. Ing. German MichalZonok, CSc.,

email: german.michalconok@stuba.sk,

Ing. Dusan, Horvath, PhD.,

email: dusan.horvath@stuba.sk)

Vyskumné pracovisko pre modelovanie a
simuléaciu technologickych procesov
(kontaktna osoba:

doc. Mgr. Rébert Vrabel, PhD.,

email: robert.vrabel@stuba.sk),

Ing. Martin Juhés, PhD.,

email: martin.juhas@stuba.sk

Distribuovany riadiaci systém PCS7
(kontaktna osoba:

doc. Ing. German MichalZonok, CSc.,
email: german.michalconok@stuba.sk)

Toto laboratérium predstavuje spodnd Groveri
riadenia vyrobnych a technologickych procesov.
Zahfiia zber a spracovanie informacii z technolo-

It is equipped with appropriate software.

e Ellipsometer — a device for measuring the
thickness of thin layers from the changing
stage of light polarisation after reflection
from the measured sample.

INSTITUTE OF APPLIED INFORMATICS,
AUTOMATION AND MECHATRONICS

Laboratory of Control Systems

Research workplaces for complex
processes

(contact person:

doc. Ing. Peter Schreiber, CSc.,

email: peter.schreiber@stuba.sk,
Ing. Jana Flochovd, PhD.,

email: jana.flochova@stuba.sk,

Ing. Dmitrii Borkin,

email: dmitrii.borkin@stuba.sk)

Research workplace for development
and design of control systems
(contact person:

doc. Ing. German Michal&onok, CSc.,
email: german.michalconok@stuba.sk,
Ing. Dusan, Horvéth, PhD.,

email: dusan.horvath@stuba.sk)

Research workplace for development

and simulation of technological processes
(contact person:

doc. Mgr. Rébert Vrdbel, PhD.,

email: robert.vrabel@stuba.sk),

Ing. Martin Juhds, PhD.,

email: martin.juhas@stuba.sk

PCS7 Distributed Control System
(contact person:

doc. Ing. German Michal&onok, CSc.,
email: german.michalconok@stuba.sk)

This laboratory represents the lower level in
the production and technological processes
control. It involves collecting and processing
information from the technological process as
well as the control algorithms utilising pro-
grammable logic controllers or industrial regu-
lators able to communicate with superior
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gického procesu, ako aj algoritmy riadenia pro-
strednictvom programovatelnych logickych au-
tomatov alebo priemyselnych regulatorov
schopnych komunikovat s nadradenym systé-
mom vy$3ej Grovne. Laboratérium obsahuje €asti
zdielané medzi jednotlivymi pracoviskami (vnti-
torné rozvody elektrickej energie vratane istenia,
eternetové rozvody vratane prislusnych aktiv-
nych a pasivnych prvkov, rozvody datovych zber-
nic, pripravené signalové rozvody a pripojenie
externych zdrojov signalu) a pracovné stanice.

Pre modelovanie, riadenie a optimalizaciu sys-
témov a procesov, kedy matematicky model
objektu riadenia neexistuje, pripadne sa neda
alebo ho nevieme zostavit, ponikame riesenie
prostrednictvom progresivnych metéd modelo-
vania, riadenia a optimalizicie. Do dvahy pri-
chéadza fuzzy modelovanie a riadenie, vyuZitie
neurénovych sieti a optimalizaéné gene-
tické algoritmy. V pripade moZnosti vyjadre-
nia poznatkov o procese v explicitnej forme je
mozné vyuzit poznatkové a expertné systémy.

Laboratérium pozostava z nasledovnych praco-

visk:

a) Vyjskumné pracoviski komplexnych
procesov

Pracovisko obsahuje niZ3ie opisané modely a

komponenty:

- Hybridny vjrobny systém

Fyzicky model hybridného vyrobného systému

spajajuci prvky procesnej a priemyselnd auto-

matizacie, ktory umoziiuje simulaciu komplex-

nych operacii a procesov, aké sa vyskytuja v

podnikoch potravinarskeho, chemického a far-

maceutického priemyslu.

- Spojity vyrobny systém

Vlybava pozostava z piatich identickych laboratér-

nych modelov, ktoré sliZia na simuléciu techno-

logickyich procesov z oblasti procesnej automa-

tizacie a vykonéavanie sdvisiacich experimentov.

b) Vyskumné pracovisko vyvoja

a projektovania riadiacich systémov
Systém obsahuje softvérové prostriedky pre
potita¢om podporovany névrh a tvorbu doku-
mentacie automatizovanych riadiacich systémov.
Stcastou st hardvérové komponenty a pracovné
panely pre simulaciu a testovanie navrhnutych
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system of higher level. The laboratory contains
the parts shared among individual workplaces
(internal electricity distribution including cir-
cuit-breakers, Ethernet wiring including cor-
responding active and passive components,
data bus network, signal distribution systems,
and connection of external signal sources), and
working stations.

For modelling, controlling and optimising the
systems and processes where the mathematical
model object of control does not exist, or event-
ually it cannot be set or the way of setting it is
unknown, we offer the solution via progressive
methods of modelling, controling and optimis-
ing using fuzzy modelling and control, utilisa-
tion of neural networks and optimisation
genetic algorithms. In case of knowing the
processes explicitly, i tis possible to use knowl-
edge and expert systems.

The laboratory comprises the following work-
places:

a) Research workplaces for complex pro-
cesses

The workstation includes the models and com-
ponents described below:

- Hybrid production system
Physical model of hybrid production system
connecting elements of process and industrial
automation. The model enables simulating
complex operations and processes occurring
in food, chemical and pharmaceuticla enter-
prises.

- Model of communicating vessels

The equipment consists of five identical labora-
tory model sused to simulate technological
processes from the field of process automation
and to perform the field related experiments.

b) Research workplaces for development
and design of control systems

The system contains software tools for com-
puter aided design and production documenta-
tion of automated control systems. Hardware
components and work panels for simulating
and testing the designed and projected sol-
utions, as well as server with input/output
cards enabling simulation of various tech-
nological processes are also a part of the work-



a projektovanych rieSeni, ako aj server so vstup-
no-vystupnymi kartami, ktory pomocou softvé-
rového vybavenia umoziiuje simulaciu réznych
technologickych procesov. Reélne signaly zo si-
mulovanych procesov si prostrednictvom pre-
pojovacieho rozvadzaca privedené na vstupy a
vystupy realnych riadiacich prostriedkov.
Dalsia €ast pracoviska predstavuje decentrali-
zovany systém riadenia (DCS), zlozeny z prie-
myselnych riadiacich systémov, inZinierskych,
operatorskych, udrziavacich systémov a dal3ich
subsystémov a modulov uvedenych niZ3ie.

c) Vyjskumné pracovisko pre modelovanie

a simulaciu technologickych procesov
Pracovisko obsahuje softvérové vybavenie a
modely, sliZiace na:

* Multidoménovi simuldciu a modelovo-orien-
tovany néavrh v oblasti dynamickych a prepo-
jenych systémov na zéklade interaktivneho
prostredia v spolupréci s prispdsobitelnou
mnozinou kniznic zékladnych blokov.
VyuZitie bezne poZivanych algoritmov pri
rieSeni $tandardnych ako aj rozsiahlych
optimalizaénych dloh na zaklade vyuzitia
funkcii linedrneho programovania, kvadra-
tického programovania, bindrneho celoéisel-
ného programovania, nelinearnej optimali-
zacie, nelineérnych najmensich $tvorcov,
systému nelinearnych rovnic, & multikrite-
rialnej optimalizacie.
¢ Vlyhladavanie globalnych rieseni pri problé-
moch obsahujtcich viacnasobné extrémy.
Névrh, implementéciu, vizualizaciu a simu-
laciu neurénovych sieti tam, kde by bolo
pouzitie formalnej analyzy zloZité, alebo
nemozné, napriklad pri rozpoznévani vzorov,
alebo identifikécii a riadeni nelinearnych
systémov.

Riesenie a manipuliciu so symbolickymi
matematickymi vyrazmi a vykonavanie vypo¢-
tov variabilnej presnosti. V sdvislosti s pre-
pojenim na modul &. 1 umoZiiuje riesit dlohy
zahffajice diferenciaciu, integraciu, zjedno-
dusovanie, transformaciu a rieSenie rovnic.
Modelovanie a simulaciu fyzikalnych systé-
mov zahfiiajicich mechanické, elektrické,
hydraulické a dalsie fyzikilne domény.
* Simuléciu trojdimenzionalnych mechanickych
systémov ako si roboty, zavesenie napravy

place. Real control tool inputs and outputs are
supplied with real signals of simulated pro-
cesses obtained using a terminal block.
Decentralised control system (DCS), another
part of the workplace, is composed of industrial
control systems, engineering, human-machine,
maintenance systems and of other sub-systems
and modules listed below.

D)

Research workplace for modelling and

simulation of technological processes
The workplace includes software tools and
models serving for:

multi-domain simulation and model-oriented
design in the field of dynamical and inter-
connected systems - utilising the interactive
environment and adjustable set of basic
block libraries

using the commonly used algorithms in
solving both standard and large-scale
optimisation tasks - utilising functions for
linear programming, quadratic programming,
binary integer programming, non-linear opti-
misation, non-linear least squares, system
of non-linear equations, or multi-criteria
optimisation..

searching global solutions for multiple
extreme problems

designing, implementing, visualising

and simulating neural networks if teh use
of formal analysisi is considrede difficult,
or impossible, e. g. pattern recognition,
non-linear system identification,

and control

solving and handling the symbolic math-
ematical expressions and performing
variable precision calculations. Connected
to the module No. 1, it allows solving tasks
involving differentiation, integration,
simplification, transformation, and solving
equations

modelling and and simulating physical
systems involving mechanical, electrical,
hydraulic, and other physical domains
simulating three-dimensional mechanical
systems such as robots, axle suspension
system of vehicles, construction equipment,
and plane bogies.

Research activities in the field of mathematical
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vozidiel, stavebné zariadenia, podvozky
lietadiel.

Vyskumné aktivity v oblasti matematického
modelovania a numerickej simulécie dynamic-
kych systémov st zamerané na riesenie linear-
nych a nelinearnych dloh v oblasti teérie
riadenia s vyuzitim modernych, sofistikovanych
nastrojov teérie diferencialnych rovnic, teérie
dynamickych systémov a numerickej analyzy.
Sucastou vyskumného pracoviska je aj trojica
robotov, na ktorych sa simulujd nestandardné
kolizne a havarijné stavy robotickych pracovisk
ako aj optimalizacia ich riadenia.

d) Distribuovany riadiaci systém PCS7
Systém obsahuje softvérové prostriedky pre po-
¢itatom podporovany navrh a tvorbu dokumen-
tacie automatizovanych riadiacich systémov.
Stcastou st hardvérové komponenty a pracovné
panely pre simuléciu a testovanie navrhnutych a
projektovanych rieseni, ako aj server so vstupno-
vystupnymi kartami, ktory pomocou softvéro-
vého vybavenia umozZiuje simulaciu réznych
technologickych procesov. Redlne signaly zo
simulovanych procesov st prostrednictvom
prepojovacieho rozvadzaca privedené na vstupy
a vystupy redlnych riadiacich prostriedkov.

Dalsia €ast pracoviska predstavuje decentrali-
zovany systém riadenia (DCS) zlozeny z prie-
myselnych riadiacich systémoyv, inZinierskych,
operétorskych, udrziavacich systémov a dal3ich
subsystémov a modulov. Systém bude uréeny
pre vyskum a vyvoj homogénnych i heterogén-
nych dloh automatizacie a riadenia pre vietky
priemyselné odvetvia pomocou réznych tech-
nologickych i softvérovych pristupov (zame-
rané najmé na spojité procesy).

Laboratérium iCIM

Vyiskumné pracoviskd distribuovanych sys-
témov riadenia vyrobnych a technologic-
kych procesov

(kontaktna osoba:

prof. Ing. Pavel Vazan, PhD.,

email: pavel.vazan@stuba.sk,

Ing. Martin Németh, PhD.,

email: martin.nemeth@stuba.sk)
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modelling and numerical simulation of dynamic
systems are focused on solving linear and non-
linear tasks in the field of control theory using
modern, sophisticated tools of differential
equations theory, theory of dynamic systems
and numerical analysis.

The equippment of the research workplace is
complemented by three robots on which non-
standard collisions and accidents of robotic
workplaces are simulated as well as the opti-
misation o f their control.

b) PCS7 Distributed Control System

The system contains software means for
computer-aided design and development

of autmated control systems documentation.
The system comprises also hardware com-
ponents and working panels for simulating
and testing the designed and projected sol-
utions as well as it contains a server with
input-output cards which due to its software
tools allows simulating of different
technological processes.

Real signals from simulated proceses are are
brought to inputs and outputs of real control
means by a connecting distributor.

Another part of the workplace is represented
by a decentralised control system (DCS)
composed of industrial controlsystems, engin-
eering, human-machine, maintenance systems
and of other subsystems and moduels. The
system will be determined for the research
and development of homogenous and hetero-
genous tasks of automation and control for
all industrial fields using various technological
and software approaches (focused mainly on
joint processes.

Laboratory iCIM

The research workplaces for distributed
systems for control of production

and technology processes

(contact person:

prof. Ing. Pavel Vazan, PhD.,

email: pavel.vazan@stuba.sk,

Ing. Martin Németh, PhD.,

email: martin.nemeth@stuba.sk)



Vyskumné pracovisko logického

a sekvenéného riadenia (LOGIC)
(kontaktna osoba:

doc. Ing. German MichalZonok, CSc.,
email: german.michalconok@stuba.sk,
Ing. Andrea Némethova, PhD.,

email: andrea.nemethova@stuba.sk)

Vlybudované 3pecializované laboratérium po-
kryva technologicki a vizualizaénd Grovefi ria-
denia podniku. Laboratérium a jeho pracoviska
st prepojené nielen navzdjom, ale aj s nadra-
denym systémom a droviiou riadenia podniku.
Takto vytvorené laborat6rium vytvara priestor
pre vyskum a vyvoj v Sirokej oblasti hardvéro-
vych, komunikaénych a softvérovych prostried-
kov automatizovaného riadenia, znalostnych
systémov, archivicie a distribdcie poznatkov
na nadradené systémy.

Pracovisko pondka:

¢ analyzu pyramidovych systémov riadenia,

* navrh modelu vyrobného procesu automati-
zovaného riadenia v jednotlivych drovniach
pyramidového modelu,

* navrh a integraciu vybranych subsystémov
riadenia do samotného systému riadenia,

* analyzu, navrh a aplikaciu bezpe¢nostne —
kritickych subsystémov do procesu riadenia
podla platnych noriem,

e eliminaciu moznych porich v prevadzke
bezpeénostne — kritickych technologickych
procesov ako st&ast navrhu hardvéru a soft-
véru riadenia bezpe¢nostne — kritickych
procesov,

* optimalizaciu navrhu a integracie bezped-
nostne — kritickych subsystémov riadenia.

Stcastou laboratéria st nasledovné vyskumné
pracoviska:

a) Vyskumné pracoviska distribuovanych
systémov riadenia vjrobnych a technologic-
kych procesov (DSC)

Pracovisko obsahuje niZ3ie opisané modely a
komponenty.

- Modularny vyrobny systém

Fyzicky model modulérneho vyrobného systému,
ktory umoziuje simuldciu komplexnych opera-
cii a procesov, aké sa vyskytuja v podnikoch auto-
mobilového, strojarskeho a elektrotechnického
priemyslu. Ciastkové technolégie obsiahnuté v

Research workplace of logical
and sequential control (LOGIC)
(contact person:

doc. Ing. German Michal€onok, CSc.,
email: german.michalconok@stuba.sk,
Ing. Andrea Némethovd, PhD.,

email: andrea.nemethova@stuba.sk)

The laboratory is specialised for technology
and visualisation control level. The laboratory
and its workplaces are linked not only to each
other, but they are also connected to the
higher-level system and to the enterprise con-
trol level. Laboratory equipped in this way en-
ables research and development of a wide
variety of hardware, communication and soft-
ware resources of automated control, knowl-
edge systems, knowledge archiving and its
distribution to higher-level systems.
The workplace offers:
¢ analysing the pyramidal control systems
¢ designing a model of ana automated control
production process in iits ndividual levels of
a pyramidal model
¢ designing and integrating of selected control
subsystems into the superior control system
¢ analysing, designing, and applying security
critical subsystems into the control process
in compliance with standards in force
e eliminating of possible defects in the
operation of security-critical technological
processes as a part of hardware and software
design of security-critical processes control
* optimising the design and integrating the
security-critical subsystems of control.

The laboratory comprises the following re-
search workplaces:

a) Research workplaces for distributed
systems for control of production

and technology processes (DSC)

The workplace includes the models and com-
ponents listed below:

- Modular production system
Physical model of a modular production system
enabling simulating complex operations and
processes occurring in automotive, engineering
and electronics industry enterprises. Sub-tech-
nologies found in the model are used in all in-
dustrial sectors, and therefore, the use of this
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réamci modelu su stéastou vietkych priemysel-
nych odvetvi, a preto vyuZitie tohto zariadenia
sa neobmedzuje len na konkrétny priemysel, ale
umoziiuje riesit akékolvek Glohy spojené s prie-
myselnou automatizaciou, ako aj s nimi sdvisia-
cimi informa&nymi technolégiami.

- CNC vyrobny systém

Fyzicky model CNC vyrobného systému spéja-
jaci CNC sastruh a CNC frézku, ktoré sd obslu-
hované priemyselnymi robotmi so $iestimi
stupfiami volnosti. Model umoZiiuje pripojenie
na dalSie modely pracoviska, aby bolo mozné
zostavit komplexné pracovisko predstavujice
kompletnd vyrobu. V ramci predmetného mo-
delu je mozné simulovat, vyvijat a skamat plne
automatizované vyrobné procesy z oblasti stro-
jarskeho priemyslu a s nimi stvisiace infor-
maéné a komunikaéné technolégie.

b) V{skumné pracovisko logického
a sekvenéného riadenia (LOGIC)
Pracovisko obsahuje nizsie opisané modely
a komponenty.
* systém pre logické a sekvenéné riadenie,
* systém menicov frekvencie a asynchrénnych
motoroy,
* systém pre optické rozpoznavanie a optickd
kontrolu rozmerovej a tvarovej presnosti,
® systém pre pohyb autonémneho vozika
v priestore,
* systém riadenia robotov.

Laboratérium Big Data a integracie infor-
maénych a riadiacich systémov

(kontaktna osoba:

prof. Ing. Pavol Tanuska, PhD.,

email: pavol.tanuska@stuba.sk,

doc. Ing. Michal Kebisek, PhD.,

email: michal.kebisek@stuba.sk)

Laboratérium tvori integrovany informaény
systém podnikovej Grovne riadenia. Jadro tvo-
ria systémy pre pldnovanie a riadenie vyroby,
spravu dokumentov, néstroje pre Business
Intelligence, simulator procesov a obsluz-
nych procesov s moznostou ich optimalizacie.
Sicastou je aj implementécia vzajomnej spolu-
préace a prepojenia jednotlivych modulov labo-
ratéria. Laboratérium vytvara priestor pre
vyskum a vyvoj v oblasti integracie informac-

70

device is not limited to a particular industry.
However, it allows the users to address any
tasks connected to industrial automation, as
well as to related information technologies.

- CNC production system
Physical model of a CNC production system
combining a CNC lathe and a CNC twin miller,
operated by industrial robots with six degrees
of freedom. The model enables connecting to
other models of the workplace following the
purpose of constructing a complex workplace
representing complete production. The model
can be used for simulating, developing and ex-
ploring fully automated production processes
from the field of engineering industry as well as
information and communication technologies
related to the processes.

b) Research workplace for logical
and sequential control (LOGIC)
The workplace includes the models and com-
ponents listed below:
e system for logical and sequential control
e system of frequency converters and
asynchronous motors
e system for optical recognition and visual
check of dimension and shape accuracy
e system for autonomous carriage movement
in the area
e system for controlling the robot.

Laboratory of Big Data and Integration
of Information and Control Systems
(contact person:

prof. Ing. Pavol Tanuska, PhD.,

email: pavol.tanuska@stuba.sk,

doc. Ing. Michal Kebisek, PhD.,

email: michal.kebisek@stuba.sk)

The laboratory includes integrated information
system of the corporate level equipped with the
systems for production planning and control,
administration of documents, tools for Busi-
ness Intelligence, simulator of processes and
service processes with the possibility of their
optimisation. Implementation aiming at ensur-
ing the mutual cooperation and interconnec-
tion of individual laboratory modules is the
integral part of the laboratory. The laboratory
provides the possibilities for research and de-



nych a riadiacich systémoy, simulacie a opti-
malizicie systémov ako aj v oblasti Big Data
a prediktivnych analyz.

V laboratériu sa realizuje vyskum a riesia sa
problémy pre prax, ktoré sdvisia so zberom,
spracovanim a analyzou extrémneho objemu
Struktdrovanych a nestruktdrovanych dat za
Gcelom riadenia zloZzitych systémov. Vykona-
vaju sa analyzy dat s cielom ziskat nové,
potencialne vyuZzitelné znalosti,

ktoré je mozné vyuZit na roz-

nych drovniach hierar- 3

chického riadenia,
ako napr.
pred-

-

ikcia ha-
varijnych
stavov riadeného pro-
cesu v redlnom &ase, plano-
vanie preventivnej adrzby,
identifikacia a optimalizécia relevant-
nych parametrov riadenia procesov a po-
dobne.

Zaoberame sa tvorbou datovych dloZisk pre
ukladanie a archivovanie Struktdrovanych

a nestruktdrovanych produkénych dat z jedno-
tlivych hierarchickych drovni. Navrhom platfo-
riem zaloZenych na Data mining-u, uréenych
na analyzu dostupnych produkénych dat za

P

velopment in the field of integrating the in-
formation and control systems, simulations and
optimisation of systems as well as in the field
of Big Data, and predictive analyses.

In the laboratory we carry out the research and
investigate professional issues for practice, par-
ticularly those related to collecting, processing,
and analysing of an extreme volume of struc-
tured and unstructured data for the pur-
»_ poses of control of complex systems.
a_NVe also execute data analyses
to obtain new potential
knowledge to be
used in vari-
ous

levels of
hierarchical
control, such as pre-
diction of emergency con-
ditions of the controlled process in
real time, planning of preventive main-
tenance, identification and optimisation of
relevant parameters of processes control, etc.

We also deal with forming the data repository
to store and archive structured and unstruc-
tured data from individual hierarchical levels,
designing the paltforms based on Data mining
determined for analysing available production
data to find and recognize the patterns in data,
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G¢elom nachédzania a rozpoznania vzorov v dé-
tach, ktoré mézu mat vplyv na ziskanie novych
poznatkov o analyzovanom procese za ti¢elom
predikcie havarijnych stavov, optimalizicie
procesu, zniZenia prevadzkovych nékladov

a podobne.

Laboratérium informaénych technolégii
(kontaktna osoba:

Ing. Bohuslava Juhasova, PhD.,

email: bohuslava.juhasova@stuba.sk)

Laboratérium je zamerané na podporu vyvoja
informaénych systémov, podporuje tiez moderné
spdsoby modelovania, riadenia a optimalizaciu
procesov pomocou znalostnych pristupov, fuzzy
riadiacich systémov, genetickych algoritmov
a neurénovych sieti, ako aj poita¢om pod-
porovaného modelovania signalov a dynamic-
kych systémov a podporuje pracu s vybranymi
metédami modelovania a moZnosti ich aplikacie
pri analyze a syntéze regulaénych obvodov. Je tu
mozné vyuzivat sluzby operaénych systémov pri
navrhu a realizacii programowych systémov ria-
denia procesov, aplikaciu grafickych systémov

v automatizacii priemyselnych procesov. Vybave-
nie laboratéria tieZ umoZiiuje skamat realizaciu
komunikaénych datovych sieti v réznych oblas-
tiach pouZitia, planovat a projektovat ucelené
komunikaéné Struktdry.

Laboratérium numerickych simulacii

Vyskumné pracovisko terméalnych analyz
(kontaktna osoba:

doc. RNDr. Maria Behdlova, CSc.,

email: maria.behulova@stuba.sk,

Ing. Stefan Hajdu, PhD.,

email: stefan.hajdu@stuba.sk)

Vyskumné pracovisko pevnostnych a dy-
namickych analyz

(kontaktna osoba:

doc. Ing. Milan Nad, PhD.,

email: milan.nad@stuba.sk,

Ing. Rastislav buriE, PhD.,

email: rastislav.duris@stuba.sk)

Laboratérium numerickych simulacii pozostéva
z dvoch vzéjomne prepojenych vyskumnych

72

which can thus have impact on acquiring new
kowledge about the analysed process and
increase the ability to predict emergency
conditions, optimisation of theprocess,

or decrease of operational costs, etc.

Laboratory of Information Technologies
(contact person:

Ing. Bohuslava Juhdsovd, PhD.,

email: bohuslava.juhasova@stuba.sk)

The laboratory is focused on the support of informa-
tion systems development as well as on the modern
ways of modelling, controlling, and optimising
processes via knowledge approaches, fuzzy con-
trol systems, genetic algorithms and neural
networks as well as via computer-aided modell-
ing of signals and dynamic systems while suppor-
ting selected methods of modelling and possibilities
of their application in the analyses and syntheses
of regulation circuits. For designing and imple-
menting the program systems of control processes,
it is possible to utilise the services of operational
systems as well as utilise the application of graph-
ical systems for automation of indutrial pro-
cesses. The laboratory equipment also allows
researching the implementation of communica-
tion data networks in different uses, plan, or
project compact communication structures.

Laboratory of Numerical Simulations

Research workplace for thermal analyses
(contact person:

doc. RNDr. Méria Behiilové, CSc.,

email: maria.behulova@stuba.sk,

Ing. Stefan Hajdu, PhD.,

email: stefan.hajdu@stuba.sk)

Research workplace for strength
and dynamics analyses

(contact person:

doc. Ing. Milan Nad, PhD.,

email: milan.nad@stuba.sk,

Ing. Rastislav Duris, PhD.,

email: rastislav.duris@stuba.sk)

The laboratory of numerical simulations includes
two mutually connected research workplaces: the
Research workplace for strength and dynamic



pracovisk, a to Vyskumného pracoviska pevnost-
nych a dynamickych analyz a Vyskumného praco-
viska termalnych analyz. Laboratérium je uréené
na realizaciu numerickych analyz a potitacovych
simulécii mechanickych a mechatronickych sd-
stav a technologickych procesov vyroby a spraco-
vania materiélov, zahfiajtcich riesenie
pevnostnych, dynamickych, tepelnych, fluidnych
a elektro-magnetickych dloh, ako aj zlozitych
kontaktnych a multifyzikalnych problémov. V la-
boratériu st instalované programové systémy
ANSYS (modularny programovy systém pre rie-
Senie multifyzikalnych inZinierskych problémov
metédou koneénych prvkov), DEFORM (progra-
movy systém pre numerickd simulaciu procesov
tvarnenia a tepelného spracovania), SYSWELD
(softvér pre modelovanie a simulaciu procesov
tepelného spracovania a zvarania so zahrnutim
fazovyich transformécii), MSC Marc (kone¢no-pr-
vkovy programovy systém pre rieSenie vysoko
nelinearnych tloh), MSC Adams (dynamické si-
mulacie virtualnych prototypov mechanickych
stistav), Dynast (simulacia a animacia spravania
sa dynamickych stistav), JMatPro (softvér pre
vypocet materidlovych vlastnosti multikompo-
nentnych zliatin), Wolfram Matematica

a Matlab.

Vlybavenie laboratéria umozZiiuje realizovat

i experimetalne merania napati a deformacif,
tenzometrickou metédou (systém QuantumX
firmy HBM), teplotnych poli termo¢lankami
termokamerou Flir, merania v oblasti vibracii
a hluku (systémom PULSE firmy Bruel&Kjaer).
Pracovisko pontka vypoctové prace v oblasti
navrhu, analyzy a optimalizacie konvenénych

a nekonvenénych priemyselnych ohrevov kovo-
vych a nekovovych materialov pre procesy
tepelného spracovania, tvarnenia, zvarania a
zlievania véitane $pecialnych vysokofrekveni-
nych elektrickych a indukénych ohrevov, ohre-
vov laserovym a plazmovym La¢om, ako aj
ohrevov v podmienkach elektromagnetickej le-
vitacie. Dalej sa uz niekolko rokov riesia dlohy,
vykonava konzultaénd a posudzovatelska &in-
nost pre viacero vyjznamnych priemyselnych
podnikov najmé z oblasti strojérstva, energe-
tiky, vyroby a spracovania kovovych, nekovo-
vych a kompozitnych materidlov, vyskumu,
ako aj mediciny.

analyses and the Research workplace for thermal
analyses. The laboratory is focusedon the imple-
mentation of numerical analyses and computer
simulations of mechanical and mechatronic sys-
tems and technological processes of production
and materials processing including investigation
of strength, dynamic, thermal, fluid, and electro-
magnetic tasks as well as dealing with complex
contact and multi-physical issues. In the labora-
tory, there are the following program systems in-
stalled: ANSYS (modular programovy systém pre
rieSenie multifyzikdlnych inZinierskych problémov
metédou koneénych prvkov), DEFORM (program
system for numerical simulation of forming and
thermal processing processes), SYSWELD (soft-
ware for modelling and simulation of processes
of thermal processing and welding including
phase transformations), MSC Marc (final-el-
ement/konecno-prvkovy program system for solv-
ing high non-linear taksks), MSC Adams (dynamic
simulations of virtual prototypes of mechanical
systems), Dynast (simulation and animation of
dynamic systems behaviour), JMatPro (software
for calculation of material properties of multi-
component alloys), Wolfram Matematica, and
Matlab.

Vybavenie laboratéria umoziiuje realizovat i ex-
perimetdlne merania napéti a deformdcii, ten-
zometrickou metédou (systém QuantumX firmy
HBM), teplotnyich poli termoéldnkami termo-
kamerou Flir, merania v oblasti vibrdcii a hluku
(systémom PULSE firmy Bruel&Kjaer).

The laboratory equipment offers calculation
operations in the field of design, analysis and
optimisation of conventional industrial heat-
ings of metal and non-metal materials for the
processes of thermal processing, forming, weld-
ing, and founding including specialised high-
frequency electric and induction heatings,
heatings by laser or plasma beams as well as
heatings in the conditions of electro-magnetic
levitation. In the laboratory we have been pro-
viding various tasks investigation, consultation
and review services for several significant indu-
trial plants, particularly in the field of machine
engineering, power engineering, production and
processing of metal, non-metal and composite
materials, research and medicine.
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USTAV PRIEMYSELNEHO INZINIERSTVA
A MANAZMENTU

Laboratérium efektivnej komunikacie
(kontaktna osoba:

Ing. Peter Szabé, PhD.,

email: peter.szabo@stuba.sk)

Laboratérium je vybudované na rozvoj osobnost-
nych charakteristik zamestnancov a Studentov

s cielom planovania rozvoja komunikaénych
zru€nosti. Efektivna komunikacia v organizacii
je jednym zo zakladnych predpokladov jej fun-
govania, jej vyznam na pracovisku spoéiva
najma v tom, Ze spoluvytvéra vztahy medzi
jednotlivymi zamestnancami a studentmi.
Komunikacia je hlavnym néstrojom hodnotenia
ludi, ich motivacie a usmerfiovani, preto by sa
manazéri mali usilovat o zvlddnutie zasad
efektivnej komunikacie, zdokonalovanie svo-
jich komunikaénych zru€nosti a o zvladnutie
efektivnych komunikaénych technik.

Laboratérium pontka moznost (priestor) pre
zlep3enie a realizaciu aktivit v nasledovnych
oblastiach:
* zvy3enie trovne komunikaénych zruénosti
zamestnancov,
* korekcia nedokonalosti vo verbalnej
a neverbélnej komunikacii,
* zvy3enie sebavedomia v réznych komunikaé-
nych situaciéch,
¢ vzdelavacie aktivity zamestnancov,
* vyuZitie priestorov na pracovné porady a ro-
kovania so zastupcami priemyselnej praxe.

Laboratérium analyzy price - Ergono-
mické laboratérium

(kontaktna osoba:

Ing. Petra Markové, PhD.,

email: petra.markova@stuba.sk)

Ergonomické laboratérium pri UPIM, STU Bra-
tislava MTF so sidlom v Trnave, situované

v budove TO2 2.205 vytvéra priestor pre mo-
delovanie a hodnotenie vztahov v subsystéme
Elovek - stroj na fyzickych i virtualnych mode-
loch variantov analyzovanych pracovisk a pra-
covnych situacii. Aktivity realizovatelné

v ergonomickom laboratériu:
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AND MANAGEMENT

Laboratory of efficient communication
(contact person:

Ing. Peter Szabé, PhD.,

email: peter.szabo@stuba.sk)

The laboratory is built to develop personality
characteristics of employees and students with
the aim at planning their communication skills
development. Effective communication within
the organisation is one of the essentials of its
successful operation as it forms mutual rela-
tionships of individual employees and students.
Communication is thebasic tool of assessing
people, their motivation and controlling, there-
fore, the managers should manage the prin-
ciples of effective communication, improve
their communication skills, and manage effi-
cient communication techniques.

The laboratory provides the possibility (space)
for improving and implementation of the activ-
ities in the following fields:

improvement of employeese comunication
skills level,

correction of imperfections in verbal and
non-verbal communication,

improvement of selfconfidence in different
communication situations,

educational activities for employees,
utilisation of premises for meetings and
negotiations with the representatives

of industrial practice.

Laboratory of Work Analysis - Ergonomic
laboratory

(contact person:

Ing. Petra Markovd, PhD.,

email: petra.markova@stuba.sk)

The ergonomic laboratory of the Institute of
Industrial Engineering and Mangement is situ-
ated in room no. TO2 2.205 and provides the
space for modelling and evaluating the relations
in the human-machine subsystem on physical
and virual models of analysed workplaces and
work situations. The activities applicable in the
Ergonomic laboratory are as listed below:



* Pedagogické aktivity — v laboratériu je
mozné realizovat laborat6rne cvicenia

z predmetov: Ergonémia, Zaklady priemysel-
ného inZinierstva — €ast Ergonémia, Analyza,
meranie a racionalizacia prace. Vyuka

v laboratériu je obmedzené na mensiu
kapacitu Studentov kvéli moznosti realizovat
praktické cvi¢enia s vybavenim laboratéria.
Zaroven laboratérium vytvéara priestor pre
vzdelavanie a poskytovanie skoleni pre
zaujemcov z praxe, menovite ergonémoyv,
podnikovych manaZzérov, konstruktérov,
priemyselnych dizajnérov, bezpe¢nostnych
technikov, Specialistov pre verejné zdravot-
nictvo a oblast preventivneho pracovného
lekarstva.

Vyskumné aktivity — v laboratériu je mozné
realizovat zékladny a aplikovany vyskum pre
G&ely vyskumnych projektov, podnikatelskej
&innosti a pre rieSenie bakalarskych a diplo-
movych prac pre podniky prioritne z oblasti
mikroergondémie. V sG&asnosti je laboraté-
rium pripravené pre antropometrické mera-
nia a demonstraciu meracej techniky potreb-
nej k meraniu ukazovatelov zaruéujicich
bezpeénost a ochranu zdravia pri praci,

a tieZ na demonstraciu merania fyzickej
vykonnosti organizmu.Zariadenie pre fyzickda
simulaciu montaznych prac spolu s techni-
kou pre dynamometriu pouzivame na ukazky
moznosti ergonomickej racionalizacie pri
zistovani a odstrafovani rizikovych faktorov
znizujicich efektivnost ludskej préace. Potita
sa aj s vyskumnymi aktivitami zameranymi
na skvalitiovanie fyzickej simulacie a metéd
vyhodnocovania pohybovych aktivit spolu

s meranim sil vynakladanych prstami a dla-
fiami rak pri simulovanej pracovnej aktivite.
Po dokupeni prislusnej techniky sa tu planuje
vyuZivat aj vyhodnocovanie videozéznamov
pri analyzach vyskytu rizikovych faktorov
ako v laboratérnych tak aj v podmienkach
prevadzok priemyselnych podnikov.

Charakteristika laboratéria: Laboratérium
priemyselného inZinierstva ,Digitalny podnik”
sa nachédza v potiatoénej faze vybudovania,

a postupne bude s dobudované, tak aby splitalo
funkciu laboratéria v oblasti priemyselného
inZinierstva. V si¢asnosti je umiestnené v prie-

¢ pedagogical activities — in the laboratory it
is possible to carry out laboratory exercises
from the following subjects:Ergonomics,
Basics of Industrial Engineering — part of
Ergonomics, and Analysis, Measurement and
Rationalisation of Work.The training in the
laboratory is limited to a lower capacity of
students so that the practical exercises with
the laboratory equipment is effective. At the
same time, the laboratory provides space for
trainings and courses for practice, e.g. for er-
gonomists, plant managers, constructors, in-
dustrial designers, safety technicians,experts
in public health and preventive occupational
medicine.

Research activities — in the laboratory it is
possible to carry out base and applied research
for the purposes of research projects, entre-
preneurial practice and for the research within
bachelor and master theses elaborated for the
enterprises primarily in the field of microergo-
nomics. Currently, the laboratory is prepared
for antropometric measurements and demon-
stration of measuring tools necessary for mea-
suring indicators ensuring occupational health
and safety as well as for the demonstration
of measuring the physical capacity of an or-
ganism. The device for physical simulation of
assembly operations together with the tech-
nology for dynamometry is used to show the
possibilities of ergonomic rationalisation in
detecting and eliminating the risk factors de-
creasing the effectiveness of human work. We
also plan to carry out research activities fo-
cused on improving the physical simulations
and evaluation methods of movements to-
gether with measuring the power given out
by the fingers and palms in the simulated
work activity. After purchasing a correspond-
ing technology, we plan to evaluate the
video-recordings for the analysis of risk fac-
tors occurence in laboratory conditions and
in the conditions of industrial plants as well.

Characteristics of the laboratory: the labora-
tory of industrial engineering “Digital Enter-
prise” is now in the in the stage of being built,
and it is planned to be gradually accomplished
so that it meets the requirements of a functional
laboratory in the field of industrial management.
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storoch Laboratéria analyzy prace v miestnosti
TO2 2.205. Je vybavené softvérovym balikom
Technomatix Manufacturing Academic Bundle,
konkrétne modulmi Process Simulate a Plant
Simulation, Jack a Jill — Ergonémia simula-
ciou. V laboratériu je mozné vyucovat pred-
mety Sp Priemyselné inZinierstvo. Studenti
mdZu v ramci svojich schopnosti vyuZivat labo-
ratérium prostrednictvom rieSenia zavere&nych
préc, resp. prac podobného alebo pribuzného
charakteru v technickyich smeroch SP Priemy-
selné inZinierstvo, resp. podobného alebo pri-
buzného odboru. Laboratérium vytvéra
potenciél pre rozvoj spolupréce so spoloZnos-
tami z automobilového priemyslu a inymi spo-
lo¢nostami (napr. poskytovatelom vzdelavania
a pod.) v oblasti Digitalneho podniku.

IT laboratérium MS Project Professional
(kontaktna osoba:

Ing. Jana Samékov4, PhD.,

email: jana.samakova@stuba.sk)

IT laborat6rium MS Project Professional vzniklo
v ramci projektu: ,Centrum pre rozvoj kompe-
tencii v oblasti premysleného inZinierstva a manaz-
mentu”. Laboratérium je orientované na poci-
tacovd podporu projektového riadenia, Statis-
tickd analyzu a riadenie podnikovych procesov.

V IT laboratériu, ktoré je umiestnené v miest-
nosti TO2 2.128, je umiestnenych 18 po&itacov,
interaktivna tabula a skenovacie zariadenie.

V laboratériu je nainstalovany softvér na skeno-
vanie dokumentov, prieskumov a testov, softvér
na tvorbu testov a ankiet pre mapovanie odbor-
nych vedomosti (Test Elements) a softvér na
tvorbu a spracovanie online testov a ankiet pre
potreby identifikacie a analyzy potrieb priemy-
selnych podnikov (Test Elements Online). Test
Elements je centralnym systémom, ktory inte-
gruje viacero modulov do jedného celku: vytvé-
ranie, generovanie a vyhodnocovanie testov.

V ramci vyucby predmetu ,Projektovy manaz-
ment” a na podporu projektového riadenia sa
vyuziva Microsoft Project, ktory je v si€asnosti
najvyuzivanejsim prostriedkom pre riadenie,
planovanie a sledovanie projektov. Pontka
efektivne nastroje pre riadenie projektov a je
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Currently, it is situated in the premises of the
Laboratory of Work Analysis in room no. T02
2.205. It is equipped with Technomatix Manufac-
turing Academic Bundle software package, with
Process Simulate and Plant Simulation, Jack and
Jill - Ergonomics by Simulation modules in par-
ticular. In the laboratory it is possible to teach
subjects within Industrial Management study pro-
gramme. Students can utilise the laboratory for
their research within their bachelor and master
theses, or within similar research of other tech-
nical study programmes. The laboratory provides
the potential for cooperation with automotive
and other companies (e. g. eduaction oriented) in
the field of “Digital Enterprise”.

IT laboratory MS Project Professional
(contact person:

Ing. Jana Samdkovd, PhD.,

email: jana.samakova@stuba.sk)

IT laboratory MS Project Professional originated
within the “Centre for Competence Development
in Industrial Engineering and Management”
project. The laboratory is oriented on com-
puter-aided project management, statistical
analysis and management of plant processes.

In this IT laboratory which is situated in the room
no. TO2 2.128, there are 18 computers, an inter-
active board and a scanning device with the soft-
ware installed for scanning documents, surveys
and tests, further there is software for prepara-
tion of tests and questionnaires for mapping spe-
cific knowledge (Test Elements), and software
for preparation and processing online tests and
questionnaires to identify and analyse the needs
of industrial plants (Test Elements Online). Test
Elements is a central system integrating sev-
eral modules into one package: preparation,
generation and evaluation of tests.

Within teaching teh subject of Project Manage-
ment and for its support we utilise Microsoft
Project which is currently the most used tool
for managing, planning and monitoring pro-
jects. It offers efficient tools for project man-
agement and is focused on the determination
of a detail plan for future, it can upgrade the
information in the courcse of the project and



zamerany na vymedzenie podrobného planu do
buddcnosti, aktualizuje informacie v priebehu
projektu a porovnéva ich s pévodnym planom.
Na Statistickd analyzu sa v IT laboratériu na-
chédza aplikagny softvér pre 3tatistické spraco-
vanie tidajov (IBM SPSS Statistics Premium),
ktory je mozné vyuzit napr. na pokrotila analyzu
a prezentaciu (idajov, matematicko-$tatistické
spracovanie experimentalnych tdajov, tvorbu re-
portov a vystupov do informaéného sys-

tému. Aplikaény softvér pre analyzu

dét a sieti (IBM SPSS Modeler
Professional) je mozné
vyuzit napr. pri
identifikacii

zékaz- &

nikov na- L .
chylnych

k odchodu ku konku- . '
rencii, identifikacii riziko- ’

vych Ziadatelov o dver

a pod. Aplikaény softvér na internetovy

zber, spracovanie a vizualizaciu dat (IBM
Data Collection) sltZi na podporu systematic-
kého procesu zberu a spracovania dat.

e

|

Na riadenie podnikovych procesov (ERP) je

v laboratériu nainstalovany aplikaény softvér
na navrh podnikovych procesov, optimalizaciu
podnikovych procesov, aplikaény softvér na
tvorbu manazérskych reportov a iné softvéry.

SPSS I

compares it with the original plan. For the stat-
istical analysis in the IT laboratotry there is
application software for statistical data pro-
cessing (IBM SPSS Statistics Premium) which
can be utilised e.g. for advanced analysis and
presentation of data, matematical-statistical
experimental data processing, preparation of
reports and outputs into information system. The
application software for data and networks
analysis (IBM SPSS Modeler Professional)
can be used e.g. for identification of

— customers susceptible to leave

for the competitor, identi-

. fication of risk ap-
(\guls" plicants for

a loan

credit,
etc. The appli-
cation software for
the Internet collecting, pro-
cessing and visualising data (IBM
SPSS Data Collection) can be used for
the support of systematic collecting and pro-
cessing of data.

For management of plant processes we have in
the laboratory the application software (ERP)
installed to help design and optimise plant
processes. In addition, there are several other
kinds of application software installed, e.g.
software for preparation of managerial reports.
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Zariadenia Ustavu priemyselného
inZinierstva a manaZmentu

Materialne vybavenie UPIM pozostava z pri-
strojového vybavenia jednotlivych laboratérii
a software potrebnych k realizovaniu vyskum-
nych aktivit.

Ergonomické laboratérium pri UPIM, STU Brati-
slava MTF so sidlom v Trnave, situované v budove
TO2 2.205 vytvara priestor pre modelovanie

a hodnotenie vztahov v subsystéme &lovek - stroj
na fyzickych i virtudlnych modeloch variantov
analyzovanych pracovisk a pracovnych situacii.

V IT laboratériu je umiestnenych 18 poéitacov,
interaktivna tabula a skenovacie zariadenie.

V laboratériu je nainstalovany softvér na skeno-
vanie dokumentov, prieskumov a testov, softvér
na tvorbu testov a ankiet pre mapovanie odbor-
nych vedomosti (Test Elements) a softvér na
tvorbu a spracovanie online testov a ankiet pre
potreby identifikacie a analyzy potrieb priemy-
selnych podnikov (Test Elements Online). Test
Elements je centralnym systémom, ktory inte-
gruje viacero modulov do jedného celku: vytvé-
ranie, generovanie a vyhodnocovanie testov.

USTAV INTEGROVANEJ BEZPECNOSTI

Laboratérium zistovania priéin
poziarov a havarii

(kontaktna osoba:

prof. Ing. Karol Balog, PhD.,
email: karol.balog@stuba.sk;

doc. Ing. Jozef Martinka, PhD.,
email: jozef.martinka@stuba.sk)

Laboratérium zistovania pri€in vzniku poZiarov
je vybavené technickym vybavenim, ktoré umoz-
fiuje overenie (potvrdenie alebo zamietnutie)
hypotéz o vzniku poziaru. Laboratérium vyuZziva
najmodernej3i pristup zistovania pri¢in vzniku
poziarov, ktory je zaloZeny na predpoklade, ze
najpravdepodobnejsia hypotéza o vzniku poziaru
je ta, ktord na zaklade znamych faktov nie je
mozné zamietnut. Laboratérium umoZziuje pre
overenie hypotézy vzniku poZiaru stanovit pa-
rametre materialov a vyrobkov charakterizu-
jace uvolnené teplo, Sirenie plameiia, toxicitu
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Devices of the Institute of Industrial
Engineering and Management

Material equipment of the Institute includes
the equipment of the individual laboratories
and several kinds of software necessary for
research activities.

Ergonomic laboratory of the Institute, situated
in room no. TO2 2.205 provides the space for
modelling and evaluating relationships in a
human-machine subsystem on physical and
virtual models of analysed workplaces and
work situations.

The IT laboratory provides 18 PCs, an inter-
active board and a scanning device with
installed software for scanning documents,
surveys and tests, software for preparation

of tests and questionnaires mapping specific
knowledge (Test Elements), software for prep-
aration and processing online tests and ques-
tionnaires to identify and analyse the needs of
industrial plants (Test Elements Online). Test
Elements is a central system integrating sev-
eral modules into one package: preparation,
generation and evaluation of tests.

INSTITUTE OF INTEGRATED SAFETY

Laboratory of analysing causes of fires
and accidents zistovania priéin poZiarov
a havérii

(contact person:

prof. Ing. Karol Balog, PhD.,

email: karol.balog@stuba.sk;

doc. Ing. Jozef Martinka, PhD.,

email: jozef.martinka@stuba.sk)

The laboratory of analysing reasons/causes

of ires is equipped with technology providing
the verification (confirmation or rejection) of
hypotheses on fire occurrence. The laboratory
utilises the most modern approach of analysing
the causes of fire based on the most probable
hypothesis is the one which based on known
facts cannot be rejected. Regarding the hypoth-
esis verification of fire occurrence, the labora-
tory allows determining the parameters

of materials and products characterising



splodin horenia a viditelnost v priestore zasiah-
nutom poZziarom.

Laboratérium protivjbuchovej prevencie
(kontaktna osoba:

doc. Ing. Richard Kuracina, PhD.,

email: richard.kuracina@stuba.sk)

V laboratériu je mozné stanovovat nasledovné
poziarnotechnické a vybuchové charakteristiky
vietkych druhov prachov:
* minimalna teplota vznietenia prachovych
vzoriek v usadenom stave
¢ teplota vznietenia prachovych vzoriek
v rozvirenom stave

Viybuchové charakteristiky

* dolna medza vybusnosti DMV zvirenych
prachov

* maximalny vybuchovy tlak pmax

* maximana rychlost narastu tlaku dp/dtmax

* vybuchova konstanta Kst

e Zapalnost rozvirenych prachov podla normy
EN 50281-2-1 v modifikovanej Hartmannovej
trubici.

Na zaklade vysledkov merani je mozné zatrie-
dit zariadenie s vyskytom prachu a navrhnat
mozZnosti protivybuchovej prevencie.

Laboratérium pripravy vzoriek
(kontaktna osoba:

doc. Ing. Richard Kuracina, PhD.,
email: richard.kuracina@stuba.sk)

Laboratérium ma k dispozicii zariadenia umoz-
fiujace pripravu skasobnych vzoriek pre Stan-
dardizované skisobné metddy ako aj pre
posudzovanie materialov, vyrobkov a technolo-
gickych procesov simulujicich podmienky ich
vyuZzivania a prevadzkovania.

Laboratérium termickej analyzy
(kontaktna osoba:

prof. Ing. Karol Balog, PhD.,

email: karol. balog@stuba.sk)

Laboratérium vyuZziva na posudzovanie teploge-
neraénych procesov bezpe¢nostny kalorimeter
SEDEX, horizontalny a vertikalny termoreaktor
pracujdci v riadenej oxidaZnej atmosfére.

the released heat, spred of fire, toxicity of fire
exhausts, and visibility in the fire area.

Laboratory of explosion prevention
(contact person:

doc. Ing. Richard Kuracina, PhD.,
email: richard.kuracina@stuba.sk)

In the laboratory it is possible to determine

the following fire-technical and explosive

characteristics of all kinds of dust:

* minimum temperature of dust samples
ignition in deposited state

e temperature of ignition of dust samples
in stirred state

Explosion characteristics

e minimum explosion limit of DMV stirred
dusts of

 maximum explosion pressure (pmax)

* maximum speed of pressure increase
(dp/dtmax)

* explosion constant (Kst)

e ignitability of stirred dusts according to EN
50281-2-1 Standard in modified Hartmann tube

Regarding the measurment results i tis possible
to classify the device with dust occurrence and
propose the possibilities of explosion prevention.

Laboratory of sample preparation
(contact person:

doc. Ing. Richard Kuracina, PhD.,
email: richard.kuracina@stuba.sk)

The laboratory includes the devices allowing
the preparation of samples for standardised
testing methods as well as the evaluation of
materials, products and technological pro-
cesses simulating the conditions of their use
and operation.

Laboratory of thermal analysis

(contact person:

prof. Ing. Karol Balog, PhD.,

email: karol. balog@stuba.sk)

The laboratory utilises SEDEX safety calor-
imeter for selfheating propensity, and horizon-
tal and vertical thermoreactor operating in
controlled oxide atmosphere.
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Laboratérium bezpeénosti materialov
a vjrobkov

(kontaktna osoba:

prof. Ing. Karol Balog, PhD.,
email: karol. balog@stuba.sk;
doc. Ing. Jozef Martinka, PhD.,
email: jozef.martinka@stuba.sk;
Ing. Peter Rantuch, PhD.,

email: peter.rantuch@stuba.sk,
Ing. Pavol Cekan, PhD.,

email: pavol.cekan@stuba.sk)

Laboratérium bezpe¢nosti materialov a vyrob-
kov umoZiiuje stanovenie poZiarnotechnickych
charakteristik materialov a vyrobkov a zéklad-
nych technicko-bezpe¢nostnych parametrov
najma elektrickych zariadeni. Laboratérium je
uréené najma na testovanie novych vyrobkov
pred ich uvedenim na trh za Géelom overenia,
& vyrobok spliia legislativne poziadavky.
Cinnost laboratéria je zameran aj na §tidium
pdsobenia akustického tlaku v pracovnom a Zi-
votnom prostredi na Eloveka a okolité objekty
ako aj postdenie rizik a moznych désledkov z
nich. V rdmci bezpetnosti a ochrany zdravia pri
préci je &innost zamerana na postdenie ekviva-
lentnych hladin akustického tlaku, normalizo-
vanych hladin akustického tlaku a nasledne
navrhom vhodnej protihlukovej prevencie
podla NV SR ¢. 115/2006 Z. z. a podla Vyhla-
$ky SR ¢. 549/2007 Z. z.. Z hladiska protihlu-
kovej prevencie sa laboratérium zameriava na
$tadium akustickych parametrov materialov,
ako aj na poradenski &innost v oblasti ndvrhu
protihlukovych opatreni.

Laboratérium bezpeénostného
inZinierstva

(kontaktna osoba:

doc. Ing. Richard Kuracina, PhD.,
email: richard.kuracina@stuba.sk;
Ing. Zuzana Szabové, PhD.,
email:zuzana.szabova@stuba.sk)

Vlybavenie laboratéria umoZziiuje posudzovat
parametre pracovného prostredia, najma mi-
kroklimatické zataZenie pracovného prostredia.
Vlyznamné sd aktivity v oblasti kvality pracov-
ného prostredia z hladiska znetistenia pracho-
vymi €asticami. Je mozné stanovovat
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Laboratory of material and product safety
(contact person:

prof. Ing. Karol Balog, PhD.,

email: karol. balog@stuba.sk;

doc. Ing. Jozef Martinka, PhD.,

email: jozef.martinka@stuba.sk;

Ing. Peter Rantuch, PhD.,

email: peter.rantuch@stuba.sk,

Ing. Pavol Cekan, PhD.,

email: pavol.cekan@stuba.sk)

The laboratory allows determining the fire-tech-
nical characteristics of materials and products as
well as the basic technical safety parameters,
those of electric devices in particular. The lab-
oratory is determined mainly for testing new
products before their launching on the market
to verify whether the product meets the legis-
lative requirements.

The laboratory activities are focused on the study
of acoustic pressure on human and sorrounding
objects in working environment as well as on
evaluation of risks and possible consequences.
Regarding the occupational health and safety,
the activity is oriented on the evaluation of
equivalent leveles of acoustic pressure, stam-
dardised leveles of acoustic pressure and sub-
sequent proposal of noise prevention according
to the Government Regulation of the Slovak Re-
public no. 115/2006 Coll., and in compliance
with the Regulation of SR No. 549/2007 Coll.
From the point of noise prevention, the labora-
tory studies the acoustic parameters of materials.
The laboratory also provides consutlation ser-
vices in the field of noise prevention proposals.

Laboratory of safety engineering
(contact person:

doc. Ing. Richard Kuracina, PhD.,
email: richard.kuracina@stuba.sk;
Ing. Zuzana Szabovd, PhD.,
email:zuzana.szabova@stuba.sk)

The laboratory equipment allows determining
the parameters of working environment, es-
pecially its micro-climate. The laboratory can
evaluate the working environment quality in
terms of dust partcicles air pollution, as it is
possible to determine the concentration of
stirred dust particles up to their size of 250



koncentraciu rozvirenych prachovych €astic do
velkosti 250 g.m-3. Laboratérium vyuziva
dalej termokamery na posudzovanie tepelného
rezimu pracovného prostredia ako aj pri sledo-
vani procesov tepelnej degradacie materialov,
samovznietenia a procesov plameiiového a bez-
plamefového procesu horenia.

Chemické laboratérium
(kontaktna osoba:

Ing. Anna Michalikova, Csc.,

email: anna.michalikova@stuba.sk)

Laboratérium je $pecializované na zékladnd
Gpravu vzoriek (napr. laboratérne vahy, analy-
tické vahy, susiarne, muflova pec, digestor).

V laboratériu je mozné zostavit experimen-
talne aparatury, nachadzaju sa tu viaceré zaria-
denia na destildciu a extrakciu vzoriek,
Kjehdahlova aparatura pre destilaéné stanove-
nie celkového dusika a pod. V laboratériu sa
zarovei realizuje Stddium progresivnych oxi-
daénych procesov (AOP) a ich kombinacii, na-
chadza sa tu napr. ozonizator Sander Ozonizer
S 500 s vykonom O — 500 mg o0zénu za hodinu
a vzduchovym &erpadlom, sklenené UV reak-
tory Photochemical reactors LTD s objemom
200 a 500 ml s 120 alebo 400 W tlakovou or-
tutovou lampou &i zariadenie pre sonifikaciu
vzoriek

Laboratérium analytickych metéd
(kontaktna osoba:

prof. Ing. Maro3 Soldan, PhD.,

email: maros.soldan@stuba.sk)

Laboratérium je 3pecializované na stanovenie
organickych latok, a to na pristroji MS GC AGI-
LENT 5975C s Triple-Axis HED-EM detektorom
a vysokocitlivom FT IR spektrofotometri Va-
rian 660 MidIR v prevedeni dudlneho prevede-
nia detektorov MCT/DTGS + Varian 610 single
detector Microscope Mapping — jednodetektorovy
s Fouierovou transformaciou signalu, diamantové
Gladi ATR. V laboratériu sa charakterizuji napr.
oleje, & polyméry a schopnost degradacie ty-
chto materialov. Na plynovom chromatografe
je mozné stanovit vybrané plyny a prchavé kva-
paliny s teplotou varu do 400 °C.

g.m-3. The laboratory also utilises thermocam-
eras for the evaluation of thermal regime in the
working environment as well as for the moni-
toring of materials thermal degradation pro-
cesses, self-ignition, and processes of flame and
flameless combustion process.

Chemical laboratory

(contact person:

Ing. Anna Michalikové, Csc.,

email: anna.michalikova@stuba.sk)

The laboratory specialises in basic modifica-
tion of samples (e.g. using laboratory scales,
analytical scales, driers, muffle furnace, diges-
tor, etc). In the laboratory it is posible to as-
semble experimental apparata, there are also
several devices for distillation and extraction of
samples, Kjehdahl apparatus for total nitrogen
determination via distillation, etc. In the lab-
oratory we study progressive oxide processes
(AOP) and their combinations, we have e. g.
Sander Ozonizer S 5 with power O — 500 mg of
ozone per hour equipped with an air pump,
glass UV Photochemical reactors LTD with vol-
ume 200 and 500 ml or with 400 W high-
pressure mercury lamp, and the device for the
sonification of samples.

Laboratory of analytical methods
(contact person:

prof. Ing. Maros Soldén, PhD.,

email: maros.soldan@stuba.sk)

The laboratory specialises in the determination
of organic materials by MS GC AGILENT 5975C
device with Triple-Axis HED-EM detector and a
highly sensitive FT IR Varian 660 MidIR Spec-
trophotometer with dual detectors MCT/DTGS +
Varian 610, Microscope Mapping single detec-
tor with Fouier transformation signal process-
ing, and Diamond GladiATR. In the laboratory
we can characterise e. g.oils or polymers and
the degradation ability of these materials. Via
gas chromatograph we can determine selected
gases and evaporable liquids with boiling tem-
perature up to 400 °C.
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Laboratérium environmentalnej analyzy
(kontaktna osoba:

Ing. Lenka Blinovéa, PhD.,
email:lenka.blinova@stuba.sk)

Laboratérium je 3pecializované na stanovenie
zloZenia, vlastnosti a kontaminécie véd, pad a
dnovych sedimentov. Jedné sa o vybrané fyzi-
kalno-chemické analytické skasky vratane vzor-
kovacich prac podla prislusnych noriem a zavaz-
nych metdd. Laboratérne skasky a analyzy sa ty-
kajii materialov: vody (pitné, povrchové, pod-
zemné, mineralne, stolové a lie¢ivé, bazénové,
odpadové), kaly, pady, zeminy a horniny, vy-
brané priemyselné vyrobky a chemické latky,
biomasa. V laboratériu sa vyuzivaji najma
analytické metédy realizované na pristrojoch —
spektrofotometri Thermospectronic Genesys 8,
fotometeri pre stanovenie nutrientov HANNA
HI 83215, fotometri MERCK s reaktorom pre
stanovenie chemickej spotreby kyslika, viace-
rych stolovych a prenosnych konduktometrov
a pH metrov, vratane i6novoselektivnych elek-
tréd, prenosny refraktometer, polarimeter, mi-
kroskop s videovystupom a. i.

Laboratérium environmentalnych
procesov

(kontaktna osoba:

RNDr. Maros Sirotiak, PhD.,

email: maros.sirotiak@stuba.sk)

Laboratérium je 3pecializované na pripravu a
testovanie modifikovanych prirodnych adsor-
bentov pre sorpciu priemyselnych kontaminan-
tov z vod (zmenou 3truktdry alebo povrchov),
sledovanie a simulaciu procesov prebiehaju-
cich v Zivotnom prostredi (najma sorpéno/de-
sorpénych procesov, napr. patanie a eliciu
kontaminantov prirodnymi materialmi, pédou,
dnovym sedimentom, biomasou, &astoZne py-
rolyzovanou biomasou), ako aj $ttdium vplyvu
poziarov na zlozky Zivotného prostredia (hlavne
na pddu). V laboratériu sa nachadzaju rézne
laboratérne pristroje vyuzivané pre vy33ie uve-
dené procesy (napr. rota¢né, horizontalne &
termostatizované trepacky; odstredivka).

82

Laboratory of environmental analysis
(contact person:

Ing. Lenka Blinovd, PhD.,
email:lenka.blinova@stuba.sk)

The laboratory is specialised for determination
of composition, properties and contamination
of waters, soils, and bottom sediments. They
are ohysical-chemical analytical tests including
sampling operations according to correspond-
ing standards and binding methods. Labora-
tory tests and analyses relate to the following:
waters (fresh/drinking, surface, ground, mineral,
table and healing, swimming-pool, and waste
water), muds, solis, earths and minerals, se-
lected industrial products and chemicals, and
biomass. In the laboratory we utilise mainly
analytical methods carried out by the following
devices: Thermospectronic Genesys 8 Spectro-
photometer, HANNA HI 83215 photometer for
nutrients determination, MERCK photometer
with reactor for the determination of chemical
oxygen consumption, several fixed and mobile
conductometers and pH meters including ion
selective electrodes, mobile refractometer,
video microscope, etc.

Laboratory of environmental processes
(contact person:

RNDr. Maros Sirotiak, PhD.,

email: maros.sirotiak@stuba.sk)

The laboratory specialises in the preparing and
testing modified natural adsorbents for the
sorbtion of industrial contaminats from waters
(due to the change of structure of surface),
monitoring and simulating of environmental
processes (mainly sorbtion/desorbtion pro-
cesses, e.g. binding and elution of contami-
nants with natural materials, soils, bottom
sediments, biomass, or partially pyrolysed bio-
mass) as well as in studying of fire impact on
environment components (on soli in particular).
In teh laboratory we have various tools utilised
for theaforementioned processes (rotation,
horizontal, e.g. incubated and refrigerated floor
shaker or centrifuge).



Laboratérium spalovacich procesov
(kontaktna osoba:

Ing. Hana Kobeti¢ova, PhD.,

e-mail: hana.kobeticova@stuba.sk)

Laboratérium je zamerané na testovanie horla-
vosti materiélov a stanovenie ich poZiarno-
technickych charakteristik pre potreby vyjucby
a technickej praxe. Laboratérium je vybavené
pristrojmi na stanovenie minimalnej teploty
vznietenia rozvireného a usadeného prachu,
meranie teploty vzplanutia horlavych kvapalin
a horlavych plastov (Setchkinova odporova
pec). Laboratérium je dalej technicky vybavené
analyzatorom spalin (TESTO 350XL). Toto za-
riadenie umoziiuje merat 02, CO, NO, NO2
(presné meranie NOx), SO2 a H2S.

Zariadenia
Ustavu integrovanej bezpeénosti

Ustav integrovanej bezpeénosti disponuje za-
riadeniami, ktoré s vhodné pre hodnotenie
pracovného prostredia. lde o zariadenie ako je
digitalny zvukomer SL-300 uréené pre monito-
rovanie a meranie hlukového zatazenia pracov-
ného (vnitorného) prostredia ako aj vonkajsieho
prostredia, zariadenie pre monitorovanie sve-
telnych podmienok v pracovnom prostredi Lux-
meter LX-1180.

Pracovné podmienky z hladiska mikroklimatic-
kého zataZenia pracovného prostredia , naprik-
lad neZiaddce pradenie vzduchu sa monitoruje
anemometrom Kimo VT 200 pre meranie ry-
chlosti priadenia vzduchu .

Pre stanovenie nebezpeZnych vlastnosti pra-
chov v pracovnom prostredi dstav pristrojmi
pre meranie velkosti podielov prachu na za-
klade velkosti Zastic. Je to sitovacie zariadenie
so sirokou sadou prislusenstva pomocou ktorej
je mozné stanovit percentuéalne podiely zloZiek
prachu v rdmci velkosti €astic. K dispozicii je
dalej zariadenia Grimm 1.108 pre meranie vel-
kosti &astic a ich po€tu v rozvirenom stave pra-
cujiici na laserovom principe. Specifickym
zariadenim je vybuchovéa komora KV 150-M2
na stanovenie vybuchovych charakteristik prie-
myselnych prachov (maximélne mnozstvo vy-
busnej Llatky pouzitelnej vo vybuchovej komore
je stanovené na TNT ekvivalent 150 g.)

Laboratory of combustion proceses
(contact person:

Ing. Hana Kobeti¢ovd, PhD.,

e-mail: hana.kobeticova@stuba.sk)

The laboratory focuses on testing the combusti-
bility of materials and determination of tehir
fire-technical characteristics for the needs of
education and technical practice. The labora-
tory is equipped with the tools for determining
the minimum ignition temperatures of stirred
and deposited dusts. Measurement of inflam-
mation temperatures of combustible liquids
and combustible plastics (Setchkin furnace). In
the laboratury we also have an analyser of ex-
hausts (TESTO 350XL) allowing measurements
of 02, CO, NO, NO2 (presné meranie NOx), SO2
and H2S.

Devices
of the Institute of Integrated Safety

The Institute of Integrated Safety has several
devices suitable for the evaluation of working
environment at is disposal, e. g. SL-300 Digital
Sound-level meter determined for monitoring
and measuring the sound load of working (in-
ternal) as well as for external environments, or
LX-T180 Luxmeter — the device for monitoring
the light conditions of the working environ-
ment.

Themicroclimate load of the working environ-
ment, e.g. unwanted air flow can be monitored
and measured by Kimo VT Anemometer by
measuring the speed of air flow.

To state the dangerous properties of dusts in
the working environment, the Institute has sev-
eral devices for measuring the dust share based
on the dust particlese size at its disposal, e.g.
a grain-size device with an amount of com-
ponents allowing to state the dust percentage
according to their particlese size, or Grimm 1.108
device operating on laser principle for measuring
the particles size and their amount in stirred state.
KV 150-M2 Explosion Chamber is a very specific
device for measuring explosion characteristics
of industrial dusts (maximum amount of ex-
plosive material applicable in the explosion
chamber is stated for TNT equivalent of 150 g).
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Na zaklade zistenych poznatkov o poZiarnobez-
peénostnych parametrov priemyselnych pra-
chov sa posudzuje bezpeénost pracovného
prostredia a zaraduje sa pracovné prostredie
do bezpetnostnych tried.

Dalej disponujeme zariadenim pre stanovenie
podmienok samovznietenia kvapalnych latok.
V pristroji je mozné dlhodobo sledovat sprava-
nie sa latok pri pésobeni zvy3senej teploty vo
vybranom nosnom materiali. Vysledky tychto
merani st dalej vhodné pre stanovenie podmie-
nok samovznietenia latok v pracovnom prostredi
a v priemysle. Na ziklade ziskanych poznatkov
je mozné navrhndt napravné opatrenia.

V siigasnosti Ustav integrovanej bezpeénosti

MTF STU mé k dispozicii nasledovné technické

vybavenie:

1. Kénicky kalorimeter od spoloénosti FTT (UK),
ktory umoziiuje vyskum termického rozkladu
a procesu horenia organickych latok pri ply-
nulo nastavitelnej hustote externého tepel-
ného toku od O do 100 kW m-2. Toto zaria-

denie po doplneni technickym vybavenim na

riadenie koncentracie kyslika v zéne termického
bude najddlezitejsim technickym zariadenim.

2. ARC bezpetnostny kalorimeter SEDEX (CH),
ktory umoziiuj vyskum tepelnych efektov
chemickych reakcii (vyuziva sa najma pri vy-
skume sklonu latok k samovznieteniu a ich
vzajomnej znasanlivosti).

3. Zariadenia na stanovenie minimalnej te-
ploty vznietenia usadeného (od 20 do 450
°C) a rozvireného (od 20 do 800 °C) prachu
(podla STN EN 50281-2-1:2002). Uvedené
zariadenia umoziiujd stanovenie minimélnej
teploty horidceho povrchu, ktory spdsobi

vznietenie usadeného alebo rozvireného pra-

chu.

4. Teplovzdu3né pec podla I1SO 871:2010 na
stanovenie teploty vzplanutia a vznietenia
plastov od 20 do 850 °C.

5. Zariadenie na stanovenie bodu vzplanutia
horlavych kvapalin podla Penského-Mar-
tensa.

6. FT IR spektrofotometer Varian 660 MidIR
Dual MCT/DTGS Bundle - vysokocitlivy inf-
ralerveny spektrometer v prevedeni duél-
neho usporiadania detektorov MCT/DTGS,
Varian 610 Single Detector Microscope
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Regarding the knowledge of fire-safety par-
ameters of industrial dusts, we can evaluate
the safety of the working environment and clas-
sify it into safety classes.

The Institute also includes the device for stat-
ing the conditions for spontaneous ignition of
liquid materials. In this device it is possible to
monitor a selected material carrier behaviour
by an increasing temperature for a long-term
period. These measurement results are suitable
for stating the conditions of spontaneous igni-
tion in the working environment and in indus-
try, and hence propose appropriate correction
measures.

Currently, the Institute of Integrated Safety in-
cludes the following devices:

—
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. Conical calorimeter made by FTT Company

(UK), which allows the research of thermal
decomposition and process of organic ma-
terials burning by a continuously adjustable
density of external thermal flow from O to
100 kW m-2. After complementing the device
with technology for controlling the oxygen
concentration in the area of thermal decom-
position, the device will be the most impor-
tant one at the Institute.

ARC safety calorimeter — SEDEX (CH), which
allows researching the thermal effects of
chemical reactions (used mainly for the re-
search of materials susceptible to sponta-
neous ignition and their mutual
compatibility.

. Devices for stating the minimum tempera-

ture of ignition of deposited (from 20 to 450
°C) and stirred (from 20 to 800 °C) dust (ac-
cording to STN EN 50281-2-1:2002 Stan-
dard). These devcies allow stating the
minimum temperature of the hot surface
which can cause the ignition of deposited or
stirred dust.

Hot-air furnace according to I1SO 871:2010
Standard to state the temperature of inflam-
mation and ignition of plastics from 20 to
850 °C.

. Device for stating the point of inflammation

of flammable liquids according to Pensky-
Martens Method.

. FT IR Spectrophotometer Varian 660 MidIR

Dual MCT/DTGS Bundle — highly sensitive in-



Mapping bundle FT IR jednodetektorovy s
Fourierovou transformaciou signélu, Dia-
mantové ATR GladiATR. Vyhodnocovacim
zariadenim je PC s programovym vybavenim
Resolution Pro s kniZnicou Sadtler Canadian
Forensics. Stastou zostavy s zariadenia na
pripravu tuhych vzoriek (napr. Heavy Duty
Wig-L-Bug — mlynéek, forma pre 13 mm ta-
blety lisovanim, manuélny hydraulicky lis
do 25 ton) ako aj kyvety pre kvapalné vzorky
(napr. Demountable Liquid Cell Holder — ky-
veta na kvapalné vzorky s menitelnou optic-
kou drahou 1- 10 mm). Pristroj umoziiuje
stanovenie jednak priehladnych vzoriek v
kvapalnom skupenstve, alebo stanovenie tu-
hych vzoriek metédou ATR resp. s vyuzitim
FT IR mikroskopu.

7. Plynovy chromatograf GCMS Agilent 5975C

s Triple-Axis HED-EM detektorom umoziiuje
stanovit kvantitativny resp. kvalitativny
obsah Latok ak st odparitelné do 400 °C.
Obsahuje Inertny i6novy zdroj programova-
telny az do 300 °C — lep3ia odozva aktiv-
nych latok, detektorom je Triple-Axis
HED-EM, nosnym plynom je hélium. Skeno-
vacia rychlost je 12500 amu za sekundu.
Pristroj disponuje softvérom pre identifika-
ciu zloziek nachadzajtcich sa vo vzorke na
zaklade porovnania nameranych hmotnost-
nych spektier s kniznicami.

. Optické analytické pristroje — univerzalny
spektrofotometer Thermospectronic Genesys
8 s rozsahom vlnovych dizok 190 - 1100 nm
pre kyvetu s optickou drdhou do 5 cm, spek-
trofotometer Zuzi 4111 RS pre kyvetu
s optickou drédhou do 1 cm, fotometer pre
stanovenie nutrientov HANNA HI 83215, fo-
tometer MERCK s reaktorom pre stanovenie
chemickej spotreby kyslika, prenosné refrak-
tometre (napr. KRUSS DR301-95), polarime-
ter (KRUSS 1000), mikroskop s
videovystupom a. i.

. Elektrochemické analytické pristroje - viaceré
stolové a prenosné konduktometre a pH metre,
vratane oximetrov a potenciometrov s vyba-
vou iénovoselektivnych elektréd pre stanove-
nie zakladnych fyzikalno-chemickych ukazova-
telov a koncentrécii rozpustnych latok.

10. Aparatira podla Penského-Martensa na

meranie bodu vzplanutia a horenia horla-

frared spectrometer with dual MCT/DTGS de-
tectors, Varian 610 Single Detector Micro-
scope Mapping bundle FT IR is a single
detector microscope with Fourier signal
transformation, and Diamond ATR GladiATR.
As an evaluation device there is a PC with
Resolution Pro and Sadtler Canadian Foren-
sics library. The other components of the set
are represented by the devices for solid
samples preparation (e. g. Heavy Duty Wig-L-
Bug — mill, mould for 13 mm pills by com-
pression moulding, manual hydraulic press
up to 25 tons) as well as cuvettes for liquid
samples (e. g. Demountable Liguid Cell
Holder — cuvette for liquid samples with
changable optical trajectory of 1- 10 mm).
The devices allow stating a comprehensive
overview of liquid samples, or an oveview of
solid samples by ATR method or by FT IR
microscope.

7. Gas chromatograph — GCMS Agilent 5975C

with Triple-Axis HED-EM detector allowing
the determination of quantitative or quali-
tative content of materials if they are vapor-
able up to 400 °C. It contains an inert ion
source programmable up to 300 °C - better
reaction of active matarials, detector is Tri-
ple-Axis HED-EM, and carrier gas is helium.
The scanning speed is 12500 amu per sec-
ond. The tool includes software for identify-
ing the components in the sample based on
the comparison of measured mass spectral
libraries.

. Optical analytical tools — universal spectro-

photometer — Thermospectronic Genesys 8
with the range of wave length from 190 nm
to 1100 nm for a cuvette with an optical tra-
jectory up to 5 cm, Zuzi 4111 RS Spectropho-
tometer for a cuvette with an optical
trajectory up to 1 cm, photometer for deter-
ming Nutrients — HANNA HI 83215, MERCK
Photometer with a reactor for determining
the chemical consumption of oxygen, mobile
refractometers (e. g. KRUSS DR301-95), polar-
imeter (KRUSS 1000), video-microscope, etc.

. Electro-chemical analytical tools — multiple

desk/fixed and mobile conductometers and
pH meters including oximeters and potenti-
ometers equipped with ion-selective elec-
trodes for determining the basic
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vych kvapalin (STN EN ISO 2719).

11. GRIMM 1.108 — laserovy aerosélovy spektro-
meter a prachovy monitor je kompaktné pre-
nosné zariadenie vyrobené pre analyzu
Castic rozptylenych vo vzduchu, meranie
pottu €astic a ich distribdciu. Pristroj obsa-
huje integrovany gravimetricky filter, ktory
zachytéava vietky Zastice ziskané po optic-
kom merani. Principom merania je rozptyl
svetla polovodi¢ového lasera ako zdroja
svetla na jednotlivych &asticiach. Dokaze de-
tegovat Castice v rozsahu od 0,3 pm do 20
pm. Prevadzkova teplota je v rozsahu od O
°C do 40 °C. Pri poufziti izokinetickej sondy
je moZné prevadzat meranie vo ventilaénych
systémoch, alebo odlu¢ovacich systémoch.

12. VYBUCHOVA KOMORA KV 150-M2 - umoi-
fiuje meranie a analyzu vybuchovych para-
metrov rozvirenych potravinarskych,
priemyselnych a inych horlavych prachov.
Daju sa tu ziskat informacie ako je dolna
hranica vybusnosti rozvirenych prachov, ma-
ximalna hodnota tlaku dosiahnuté pri vybu-
chu rozvireného prachu a rychlost narastu
vybuchového tlaku.

13. DIGITALNY ZVUKOMER SL-300 - uréeny
pre monitorovanie hluku v pracovnom a #-
votnom prostredi. VyuZiva meraci rozsah od
30 dB do 130 dB. Umoziiuje meranie v va-
hovymi filtrami A, C. S vyuZitim vhodného
doplnkového softvérového vybavenia je
mozné namerané vysledky pouZit pre mate-
matické modelovanie Sirenia hluku v rdmci
aginnej Akustickej diagnostiky a moZnej
predikcie rizik.

14. TESTO 380 — umoZiiuje meranie a monito-
rovanie mikroklimatickych podmienok pro-
stredia. Spolu so sondou pre stanovenie
NOx a COx je mozné ho vyuzit aj pre mera-
nie v miestach pre odvod spalin v réznych
spalovacich zariadeniach.

15. Elektricky radia¢ny panel slizi na experi-
mentalne skasky stanovenia inicidcie mate-
ridlu v zavislosti od velkosti tepelného toku.
Sleduje sa €as do iniciacie materialu v zavi-
slosti od réznych parametrov, ako sa hriabka
testovaného materialu, velkost tepelného
toku a vzdialenost od iniciaéného zdroja.
Jedna sa o nenormovani metédu. Elektricky
radiaény panel je napajany z elektrickej
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physical-chemical indicators and concentra-
tion of soluble materials.

10. Pensky Martens Apparatus — for measuring

the inflammation point and combustion of
combustible liquids. (STN EN ISO 2719).

11. GRIMM 1.108 - laser aerosole spectrometer

and dust monitor is a compact mobile device
for analysing the particles diffused in the air,
measurement of number of these particles
and their distribution. Thedevice contains an
integrated gravimetric filter catching all par-
ticles obtained after optical measurement.
The measurment is based on the light dif-
fusion of a semiconductor laser as a light
source on individual particles. It can detect
the particles in the range from 0.3 pm to 20
pm. The operational temperature is in the
range from 0 °C to 40 °C. By using an isoki-
netic probe it is also possible to carry out
measurements in ventilation systems or sep-
arating systems.

12. EXPLOSION CHAMBER - KV 150-M2 -

allows measuring and analysing explosion
parameters of stirred food, industrial and
other combustible dusts. We can provide in-
formation on minimum explosion limit of
stirred dusts, maximum pressure value
achieved stirred dust explosion and speed of
explosion pressure growth.

13. DIGITAL SOUND LEVEL METER SL-300 - de-

termined for monitoring noise in the working
and natural environments. It utilises the
measuring range from 30 dB to 130 dB. It
allows measuring by scales filters A and C.
With a corresponding software equipment it
is possible to use it also for mathematical
modelling of noise spread within efficent
acoustic diagnostics as well as in risks.

14. TESTO 380 - allows measuring and moni-

toring microclimate conditions in the en-
vironment. Together with the probe for NOx
a COx determination can be utilised also for
measurements in exhaust places for various
combustion devices.

15. Electric radiation panel — serves for experi-

mental tests to determine material initiation
in dependance on the size of heat flow. The
panel monitors the time of material initi-
ation in dependance on various parameters
such as thickness of tested material, size of



siete 400 V. Elektricky vykon Ziari¢a sa da
regulovat pomocou troch ochrannych isti-
Cov, kde kazdy jeden isti¢ zopina jednu fazu.
Na kazdd fazu je napojend jedna sekcia, v
ktorej sa nachadza 5 kusov 3piral. Pomocou
tychto isti¢ov regulujeme vykon Ziari¢a na 5
kW, 10 kW a 15 kW.

16. LUXMETER LX-1180 - jedna sa o meraci
pristroj, ktory slizi k presnému zisteniu in-
tenzity osvetlenia a dopadu svetla na uréit
plochu. Pre rézne zdroje svetla mozno zvolit
vyhodnocovaci filter za Géelom merania sku-
toZnej intenzity osvetlenia. Meraci rozsah je
mozné nastavit az do 400 000 Lx. Presnost
tohto meracieho pristroja je + 3 %.

17. KIMO ANEMOMETER VT 200 - je profesio-
nalny pristroj, ktory disponuje dvoma ka-
nalmi pre meranie prietoku vzduchu,
rychlosti pradenia vzduchu a odporové me-
ranie teploty. K pristroju moZno tiez pripojit
kuzel pre meranie pradenia vzduchu v kli-
matizéciach. Na grafickom displeji sa zobra-
zuje rychlost pridenia vzduchu a prietok
vzduchu. Pristroj zaznamenava minimélnu,
maximalnu hodnotu a strednd hodnotu, je
vybaveny funkciu HOLD a dobre &itatelnym
displejom.

the heat flow, or distance from the initiation
source. It is a non-standardised method. The
electric radiation panel is powered by 400 V.
The electric power of the emitter can be
regulated via three protection breakers
where each of them turns on one phase. To
each of these phases, one section with five
coils is connected. Due to these breakers we
can regulate the power of the emitter to 5
kW, 10 kW or 15 kW.

16. LUXMETER LX-1180 - is a measuring tool

for precise determination of lighting inten-
sity and light incidence on specific area. For
various light sources it is possible to select
an evaluation filter to measure actual light-
ing intensity. The measuring range can be set
up to 400 000 Lx. The accuracy of the
measuring tool is + 3 %.

17. KIMO ANEMOMETER VT 200 - is a profes-

sional tool including two channels for
measuring the rate of air flow, speed of air
flow and resistant measurment of tempera-
ture. The tool can be joined to a cone for
measuring theair flow in air conditioners.
The graphical display shows the speed of air
flow and the rate of air flow. The tool also
records minimum, maximum and medium
values, is equipped with HOLD function and
a legible display.
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https://www.mtf.stuba.sk/sk/vede-a-vyskume/ce-a-laboratoria-vyskumu.html?page_id=13292

https://www.mtf.stuba.sk/english/research/laboratories-and-devices-in-the-institutes.html?page_id=14595
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2. PONUKA
SPOLUPRACE
S PRAXOU

Pre vyskumnd univerzitu je neodmyslitelna
intenzivna spolupraca s praxou. Tato &innost
vyrazne obohacuje vzdelavaciu aj vyskumna
¢innost, pretoze reflektuje na aktualnu potrebu
poskytovania mnohokrat unikatnych rieseni
akatnych technickych problémov, urychluje
transfer poznatkov a prinasa aj finan¢né pro-
striedky. Je prispevkom fakulty k napliianiu
Lisabonskej stratégie. Do tejto vyznamnej
&innosti sa popri erudovanych a uznavanych
$pickovych pracovnikov univerzity velkou mie-
rou zapajaja aj Studenti, hlavne doktorandi,
ktori maju takto moznost priameho napojenia
vyskumnych tém z priemyslu na svoje projekty.
Formy spolupréce fakulty a praxe majd rézny
charakter: sa to dlohy z praxe rieSené na
zaklade priamej zmluvy alebo objednavky,
vyskumné a inovacné projekty riesené spolu

s partnermi z priemyselnej sféry, zapajanie
malych a strednych podnikov do riesenia
medzinarodnych projektov, praxe a staze
Studentov v podnikoch doma aj v zahra-
nii, podpora vzniku malych firiem
vychéadzajdc ich z prostredia
fakulty a dal3ie.

2. OPTIONS
OF CO-OPERATION
WITH PRACTICE

e

<

An intensive cooperation with practice is a must
for any research university type higher institu-
tion. Such activity significantly enhances the
education as well as the research as it reflects
the current need of providing unique solutions
of urgent technical issues, accelerates knowl-
edge transfer, and last but not least brings fi-
nancial means. It is also contributory in terms
of meeting the Lisbon Strategy requirements.
The cooperation is carried out not only by
knowledable and respected university experts
but by students, particularly doctoral students
who can thus directly connect their research
topics with industrial practice. The Faculty and
practice cooperation can be of a diverse form:
tasks from practice investigated on the basis of
contract or order, research and innovation pro-
jects investigated together with partners from
industrial practice, involvement of small and
medium.sized companies into international
projects, studentse practice or internship in na-
tional or foreign companies, support of small
companies originating at the Faculty, etc.
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2.1 DLHODOBY
ZAMER MTF STU

V OBLASTI
STRATEGICKYCH
CIELOV SPOLUPRACE
S PRAXOU

VyuZzivanim najnov3ich vedeckych poznatkov,
inZinierskych skidsenosti a praktickych technic-
kych zru€nosti pri poskytovani sluzieb subjek-
tom hospodarskej a spolocenskej praxe
prispievat k inovaciam a tym aj k zlepSovaniu
kvality Zivota ludi. Vybudovat z fakulty atrak-
tivneho a reSpektovaného partnera pre priemy-
selné podniky, verejnd spravu a samospravu.

Strategické ciele:

1. Posilnenie spoluprace s priemyselnymi
podnikmi v oblasti vedy, vyskumu a vzdela-
vania formou rieSenia spoloénych projektov
alebo formou zmluvného vyskumu.

2. Posilnenie transferu technolégii do praxe
a komercializacie vysledkov vyskumu.

3. Podpora aktivit, ktoré budi smerovat
k vytvaraniu Start-up a Spin-off firiem
na pdde fakulty.

4. Zvy3enie poltu vyskumnych a inZinierskych
projektov financovanych subjektmi
hospodarskej a spolocenskej praxe formou
podnikatelskej ¢innosti.

Kliéové opatrenia na dosiahnutie

strategickych cielov:

1. Aktualizovat a aktivne budovat nové
kontakty na spoluprécu s relevantnymi
priemyselnymi partnermi.

2. Aktualizovat a propagovat ponuku expertiz
vyskumnych pracovisk a high-tech laboraté-
rif fakulty.

3. Vytvarat spoloéné vyskumné pracoviska
a laboratéria s podnikmi a s akademickymi
a vyskumnymi pracoviskami.

4. Zalozit Priemyselnd radu MTF a vyuzit jej
poslanie.
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2.1 LONG-TERM
STRATEGIC AIM
OF STU MTF

IN THE FIELD

OF CO-OPERATION
WITH PRACTICE

The utilisation of advanced scientific knowledge,
engineering experience and practical technical
skills in providing services to the subjects of in-
dustrial or social practice the STU MTF would
like to contribute to innovations and hence to
the life quality improvement. In addition, the
Faculty would like to be an attractive and re-
spected partner for industrial companies, pub-
lic administration, and local government.

Strategic aims:

1. Improvement of cooperation with industrial
companies in the field of science, research nd
education in the form of common projects or
contractual research.

2. Improvement of technologies transfer into
practice and commercialisation or research
results.

3. Support of activities leading to Start-ups
and Spin-offs at the Faculty premises.

4. Increase of the number of research and en-
gineering projects financed by economic and
social practice in the form of entrepreneurial
activities.

Key measures to achieve strategic aims:

1. Upgrade and actively look for new contact
for co-operation with relevant industrial
partners.

2. Upgrade and promote the offer of research
workplaces expertise or Faculty high-tech
laboratories.

3. Build common research workplaces and lab-
oratories together with companies and aca-
demic or research workplaces.

4. Found the STU MTF Industrial Council and
utilise its mission.



. Budovat vlastnd in3titucionalnu podporu
pre transfer technolégii do praxe a komer-
cializaciu vysledkov vyskumu.

. Budovat vlastnu institucionalnu podporu
k vytvaraniu Start-up a Spin-off firiem na
pode fakulty.

. Navrhndt a implementovat stimuly pre
podnikatelskd &innost nadvazujicu na
hlavnd &nnost fakulty.

. Aktualizovat a propagovat ponuku
odbornych znalosti a moZnosti jednotlivych
pracovisk fakulty.

6.

. Build own institutional support for transfer-

ring technologies into practice and the com-
mercialisation of research results.

Build own institutional support for Start-ups
and Spin-offs at the Faculty premises.

7. Propose and implement the incentives cor-

responding with the main Faculty activities
for entrepreneurial activities.

. Upgrade and promote the offer of expertise

and possibilities of the Faculty individual
workplaces.
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2.2 PONUKA
SPOLUPRACE
USTAVOV MTF STU
S PRAXOU

Oblast spoluprace s praxou: Velmi vyznamnud
dlohu pre Ustav materialov ma spolupréca

s praxou. Reprezentuje spdsob dodatoZného
financovania vietkych &innosti dstavuy, a to
poéniic pedagogickym procesom (riesenie
konkrétnych aloh formou bakalarskych

a diplomovych prac), aZ po aplika¢ni
vyskumna ¢innost (expertizy a odborné
posudky v pripade réznych defektov

v materialoch, hodnotenie kvality produkcie,
poradna &innost a vyskumno-vyvojova &in-
nost). Ustav materialov vhodne vyuZiva insta-
lovand infrastruktdru na $truktdrne analyzy,
hodnotenie mechanickych vlastnosti, elektric-
kych a optickych vlastnosti Sirokého spektra
kovovych a nekovovych materialov pre priemy-
selné podniky nielen v trnavskom kraji, ale
prakticky na celom Slovensku a blizkom zahra-
ni¢i. Medzi najvyznamnejsie spolupracujiice
firmy patria v prvom rade ZF Slovakia, Boge
Elastmetal Slovakia, JOHNS MANVILLE Slova-
kia, EG Technologicky in3titat a Zlievareii

v Trnave, Schaeffler SKALICA v Skalici, PSL

a CCN Casting v Povazskej Bystrici, KINEX

v Bytéi a Kysuckom Novom Meste, Bekaert
Sladkovi¢ovo, Hlohovec a Zwevegem, MIBA
Steeltec Vréble, Semikron Vrbové, Hella Nové
Mesto nad Vahom. Ustav materialov ma dlho-
dobu exkluzivnu zmluvu so svetovym produ-
centom metalografickych zariadeni a spotrebného
tovaru americkd firmu BUEHLER na prezenta-
ciu produktov v Centre excelentnosti s obchod-
nym zastdpenim firmou MITAR s.r.o.
Bratislava. V ramci CE pontka rézne 3kolenia
a kurzy metalografie pre technickych pracovni-
kov v priemyselnych podnikoch a vyskumnych
institaciach.
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2.2 OPTIONS OF
CO-OPERATION OF
STU MTF INSTITUTES
WITH PRACTICE

Fields of co-operation with practice: The co-
operation with practice is of high significance for
the Institute. It constitutes an additional finances
for the Institutees activities: e.g. pedagogy (inves-
tigation of specific tasks via bachelor or master
theses) or applied research (expertise in various
materials deffects, evaluation of production
quality, constultation services, or research and de-
velopment activities). The Institute of Materials
utilises the installed infrastructure for structural
analyses, evaluation of mechanical, electrical and
optical properties of a wide range of metal and
non-metal materials for industrial plants not only
in Trnava Region but in the regions of the Slovak
Republic as well as in close foreign countries.

The main co-operating companies are as follows:
ZF Slovakia, Boge Elastmetal Slovakia, JOHNS
MANVILLE Slovakia, a. s., EG Technological Insti-
tute and Foundry in Trnava, Schaeffler SKALICA
in Skalica, PSL and CCN Casting in Povazskd
Bystrica, KINEX Bytéa and Kysucké Nové Mesto,
Bekaert Sladkovicovo, Hlohovec and Zwevegem,
MIBA Steeltec Vrdble, Semikron Vrbové, and Hella
Nové Mesto nad Vahom. The Instutite of Ma-
terials has a long-term exclusive contract with
world producer of metalographic devices and
consumer products — BUEHLER, a US Company
for their products presentation in the Cemtre of
Excellence, represented by MITAR Company, s. r. o.
in Bratislava. Within the Centre of Excellence the
Institute offers various trainings and courses in
metalography for technicians in industrial plants
and research institutions.



Oblasti expertiz

Fields of expertise

* expertizy a odborné posudky v pripade
réznych defektov v materialoch,

Struktidrne analyzy materialov

progresivne diagnostické metddy v procesoch
spracovania kovovych a nekovovych materiélov
zistovanie Grovne kordznych procesov

v kovoch a ich degradacie.

hodnotenie mechanickych vlastnosti

(Rm, Re, A, Z, KV, KU, HV, HBW, HRA, HRB,
HRCQ), elektrickych a optickych vlastnosti
Sirokého spektra kovovych a nekovovych
materialov pre priemyselné podniky
stanovenie pri¢in poskodenia saéiastok
exploatovanych v technickej praxi (zlomené
hriadele, poskodené povrchy a pod.
stanovenie podielu zvy3kového austenitu

v materiali

stanovenie vnatornych napati s vyuZitim
RTG difrakénej analyzy

pozorovanie a vyhodnocovanie povrchu
materialu s vyuZitim laserovej konfokalnej
mikroskopie

* vyhodnotenie fézového zloZenia v materialoch

* offering expertise in various materials
deffects

* providing of structural analyses of materials

e utilising progressive diagnostic methods in
processing metal and non-metal materials

e detecting of corrosion process level in metals
and their degradation

« evaluating mechanical (Rm, Re, A, Z, KV, KU,
HV, HBW, HRA, HRB, HRC), electrical and
optical properties of a wide range of metal
and non-metal materials for industrial
plants

e stating reasons of damaged components
exploated in technical practice (e.g. broken
shafts, damaged surfaces, etc.)

e stating the share of residual austenite
in materials

e stating internal stresses viaRTG difraction
analysis

* monitoring and evaluating material surface
using laser confocal microscopy

¢ evaluating phase compositionn in materials
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USTAV VYROBNYCH TECHNOLOGIi

Oblast spoluprace s praxou:

V snahe prepéjat akademické vzdelavanie

s praxou Ustav aktivne spolupracuje s vyznam-
nymi priemyselnymi podnikmi na Slovensku

s cielom pruzne formovat profil absolventa

v sdlade s aktualnymi poZiadavkami modernej
vyrobnej praxe. Spolupracuje na zadavani

a vypracovavani tém kvalifikaénych prac,
organizovani odbornych exkurzii a podniko-
vych praxi. K vyznamnym partnerom dstavu

v tejto oblasti patri spolo€nost INA Skalica,
spol. s r. 0., v spoluprici s ktorou sa v roku
2016 uskutoinil pilotny projekt prednasok

a exkurzii pre vybranych Studentov druhého
ro¢nika inZinierskeho stupiia s ndzvom Kon-
Strukcia a technoldgia v praxi, zabezpegova-
nych odbornikmi z praxe. Vyznamnymi
prvkami v oblasti vzdelavania na dstave je ak-
tivne zapojenie do medzinarodnych vymen-
nych vzdelavacich programov, umoZiiujicich
rozvoj odbornych a jazykovych kompetencii
Studentov a utitelov formou kratkodobych
Studijnych a prednéaskovych pobytov na eu-
répskych univerzitnych pracoviskich (program
ERASMUS +, CEEPUS) a rozvoj samostatnej
tvorivej &innosti Studentov bakalarskeho a in-
Zinierskeho stupia vzdelavania formou vypra-
covavania studentskych vedeckych prac,
kazdoro&ne prezentovanych na sStudentskej ve-
deckej konferencii.

V oblasti spoluprace s domacimi a zahrani¢-
nymi akademickymi pracoviskami a praxou
ma Gstav iroké portfélio partnerov. Uzka
spolupréca existuje so vietkymi slovenskymi
a Ceskymi technickymi univerzitami, ale tiez
s univerzitami v Polsku, Madarsku, Ru-
munsku, Nemecku, §panielsku, Portugalsku,
Rakdsku, Bielorusku a Cine. Vyskumna spolu-
préaca sa dlhodobo rozvija aj s vyskumnymi
pracoviskami, ako st napr. Medzinarodné lase-
rové centrum v Bratislave, Ustav materialov
a mechaniky strojov SAV v Bratislave a Fyzi-
kélno-technicky dstav Narodnej akadémie
vied Bieloruska. Partnerstvo so subjektmi z
oblasti vyrobnej praxe je zaloZené na spolo¢-
nych aktivitach tak v oblasti vzdelavania, ako
aj v oblasti vyskumu, vyvoja a expertnej &in-
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INSTITUTE OF PRODUCTION TECHNOLOGIES

Fields of co-operation with practice:
Regarding connecting academic education and
practice the Institute actively co-operates
with significant industrial plants in Slovakia
so that the graduate profile can be flexibly
updated in compliance with current needs of
modern industrial practice. We co-operate in
assigning and elaborating the theses, organ-
ising specialised excursions and industrial in-
ternships. INA Skalica, s. r. 0. is one of the
most important partners in the field together
with which in 2016 we carried out a pilot pro-
ject of lectures and excursions for selected
second year students of master study titled as
Construction and technology in practice.
Another valued components of co-operation
are represented by our active involvement
into international educational exchange pro-
grammes allowing thus development of sub-
ject-specific and language competences of
students and teachers via short-term study
and lecture stays at European university
workplaces (program ERASMUS +, CEEPUS
programmes) as well as by the development of
students creative activities within elaboration
of specific scientific assignments presented
annualy at the Student Research

Conference.

The Institutees portfolio of co-operation with
domestic and forein academic workplaces is
quite wide. The Institute co-operates with all
Slovak and Czech technical universities, and
also with the universities in Poland, Hungary,
Romania, Gremany, Stipain, Portugal, Austria,
Belarus, and China. Regarding the research
co-operation, the Institute in a long-term is in
contact with numerous research workplaces,
e.g. International Laser Centre in Bratis-
lava, Institute of Materials and Machine
Mechanics of the Slovak Academy of Sciences
in Bratislava and Department of Physical and
Technical Sciences within the National acad-
emy of Sciences in Belarus. The partnership
within the industrial practice is based on
common activities in the field of education as
well as in the field of research and expertise.
In education the attention is paid mainly to



nosti. V oblasti vzdelévania sa pozornost si-
streduje najma na spoluprécu pri vytvarani
vhodnych podmienok na dspesné uplatnenie
absolventov fakulty v priemyselnej praxi.

V oblasti vyskumu je pozornost ststredovand
na vyuzitie synergického efektu prepojenim
vyskumnych moZnosti pracoviska s moznos-
tami a potrebami praxe pri vyvoji a imple-
mentacii novych vyrobkov a technolégii.

K vyznamnym priemyselnym partnerom pat-
ria: Zlievarei AR, Povazské Bystrica; INA Ska-
lica, spol. s r. 0., Skalica; Fronius Slovensko,
spol. s r. 0., Trnava; HKS Forge, spol. s r. 0.,
Trnava; MATADOR Automotive Vrable, a. s.;
Slovenské elektrarne, a. s., zdvod Atémové
elektrarne Jaslovské Bohunice; ZOS Trnava, a.
s.; PSA Peugeot Citroén Slovakia, Trnava; Ze-
leziarne Podbrezovi, a. s.; ZF SACHS Slovakia,
a. s. Trnava; Bekaert Hlohovec, a. s.; SECO
Tools SK, spol. s r. 0., Trnava; Eiben, spol. s r.
0., Vlkanova; TRUMPF Slovakia, spol. s r. o.,
Kogice; PRVA ZVARACSKA, a. s., Bratislava;
DMG Mori Czech, spol. s r. 0., Brno; ABB, spol.
s r. 0., Bratislava; FESTO, spol. s r.0. ; SMC
spol. s .r.o.; Skartek, spol. s r. 0., Trnava; Carl
Zeiss Slovakia, spol. s r. 0., Bratislava a dal3i.
Tradi¢nou sa stala spolupraca dstavu so za-
stupcami praxe pri organizovani odbornych
seminérov pre Studentov a $ir$iu odbornd ve-
rejnost. St to najma seminare, spojené s prak-
tickymi ukazkami novych technolégii

a zariadeni z oblasti zvérania, organizované

s firmou ESAB Slovakia, dalej vedecké semi-
nére s nazvom High — Tech Technolégie - zdroj
inovécif EU, organizované v spolupréci s fir-
mou PRVA ZVARACSKA, firmou TRUMPF Slo-
vakia, Medzinarodnym laserovym centrom,
Strojnickou fakultou a Fakultou elektrotech-
niky a informatiky STU v Bratislave a nako-
niec seminare a odborné prezentacie z oblasti
multiosového vysokorychlostného obrabania
a novych trendov v oblasti reznych nastrojov,
organizované s firmami DMG Mori, Sandvik

a Seco.

the co-operation in preparing suitable con-
ditions for successful employability of the
Faculty gradutes in the industrial practice.

In research the focus is on the synergic effect
of connecting the workplace research possibil-
ities with the possibilites and needs of prac-
tice especially in the development and
implementation of new products and tech-
nologies. The significant partners from the in-
dustrial practise are as follows: Zlievareri AR
(Foundry AR), Povazskd Bystrica; INA Skalica,
s. . 0., Skalica; Fronius Slovensko, s. r. o.,
Trnava; HKS Forge, s. r. 0., Trnava; MATADOR
Automotive Vréble, a. s.; Slovenské elektrérne
(Slovak Power Plants), a. s., zdvod Atémové
elektrdrne (Nuclear Power Plant) Jaslovské
Bohunice; ZOS Trnava, a. s.; PSA Peugeot Cit-
roén Slovakia, Trnava; Zeleziarne (Iron and
Steel Works) Podbrezovd, a. s.; ZF SACHS Slo-
vakia, a. s. Trnava; Bekaert Hlohovec, a. s.;
SECO Tools SK, s. r. 0., Trnava; Eiben, s. r. 0.,
Vlkanovéa; TRUMPF Slovakia, s. r. o., KoSice;
PRVA ZVARACSKA (First Welding Company),
a. s., Bratislava; DMG Mori Czech, s. r. o.,
Brno; ABB, s. r. o., Bratislava; FESTO, s. r.o. ;
SMC s. r.o.; Skartek, s. r. 0., Trnava; Carl Zeiss
Slovakia, s. r. 0., Bratislava, etc. The Institute
also traditionally co-operates with represen-
tatives of practice in organising specialised
joint seminars for students and wide expert
public, particularly seminars connected with
practical shows of new technologies and de-
vices in the field of welding together with
ESAB Slovakia Company, then seminars titled
as High-Tech Technologies — Source of Innova-
tions of EU together with PRVA ZVARACSKA
(First Welding Company), TRUMPF Slovakia
Company, International Laser Centre, STU
Faculty of Mechanical Engineering and STU
Faculty of Electrical Engineering and Informa-
tion Technology. In addition, we organise sem-
inars and expert presentations in the field of
multi-axis high-speed machining and sem-
inars on new trends in the field of cutting
tools organised by companies DMG

Mori, Sandvik, and Seco.
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Vizie rozvoja do budiicnosti:

V silade s aktualnymi svetovymi trendmi
rozvoja vyrobnych technolégif a vieobecnymi
snahami zvy3ovat inovaény potenciél a exce-
lentnost vo vyskume a vyvoji sa Ustav vyrob-
nych technolégii v dalSom obdobi zameria na
vytvaranie predpokladov na efektivnu vzdela-
vaciu, vyskumni a vyvojova &innost v silnom
prepojeni na priemyselnd prax a zahrani¢ie
tak, aby boli dosiahnuté ciele postupného
etablovania sa v $irSom eurépskom vyskum-
nom priestore. K prioritnym oblastiam zdujmu
budd patrit: navrhovanie, vyroba a kontrola
sttiastok s tvarovo zloZitymi a presnymi
plochami, aplikovanim modernych vysokory-
chlostnych a vysokovykonovych technolégii
obrabania; progresivne technolégie obrabania,
s prechodom na procesy mikro a nanoobréaba-
nia; aditivne technolégie vyroby st&iastok

so zameranim na biomedicinske aplikacie;
spracovanie plastov; vyskum plasticity
materialov; vyskum vysokoenergetickych
La€ovych technolégii zvérania; vyskum proce-
sov spajkovania kovovych a nekovovych mate-
rialov; tribolégia a povrchové inZinierstvo

a v neposlednom rade otazky virtudlneho
projektovania vyrobnych a montaznych systé-
mov a implementécie vybranych komponentov
konceptu Industry 4.0 do riadenia vyrobnych
a technologickych procesov. V tomto duchu
bude ddraz kladeny na rozvoj a dalSiu moder-
nizaciu laboratérnej infrastruktdry pre oblast
technolégie tvarnenia, zlievarenstva a po-
vrchového inZinierstva.

Oblasti expertiz

* navrhovanie, vyroba a kontrola st¢iastok
s tvarovo zloZitymi a presnymi plochami,
aplikovanim modernych vysokorychlostnych
a vysokovykonovych technolégii obrabania;

* progresivne technolégie obrébania,

s prechodom na procesy mikro a nanoobra-
bania;

e aditivne technolégie vyroby stiastok so
zameranim na priemyselné a biomedicinske
aplikacie;

* spracovanie plastov;

* vyskum plasticity materialov;
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Our vision of future development:

In compliance with current world trends in the
development of production technologies and
general efforts to improve the innovation po-
tential ena excellence in in research and devel-
opment the Institute of Production
Technologies will focus on developing prerequi-
sites for effective educatinal, research and de-
velopment activities strongly connceted to
industrial practice and foreign countries so
that the workplace firmly establishes its posi-
tion in wider European research area. The prio-
rities will be as follows: design, production and
checking the components with complex shaped
and precise surfaces via applying high speed
and high power machine technologies; pro-
gressive machining methods with transition to
micro- and nano-machining processes; additive
technologies of components production with
focus on industrial and biomedicine applica-
tions; processing of plastics; research on the
plasticity of materials; research on high energy
beam welding technologies; research on solder-
ing processes of metal and non-metal ma-
terials; tribology and surface engineering, and
last but not least, virtual designing of produc-
tion and assembly systems and implmentation
of selected components of 4.0 Industry Concept
into the production and technological pro-
cesses control. Considering the aforementioned,
we will also emphasise the development and
further modernisation of the laboratory infra-
structure in the field of forming, casting and
surface engineering technologies.

Fields of expertise

e designing, producing and checking the com-
ponents with complex shaped and precise
surfaces via applying high speed and high
power machine technologies

e utilising progressive machining methods
with transition to micro- and nano-machin-
ing processes

e utilising additive technologies of com-
ponents production with focus on industrial
and biomedicine applications

e processing of plastics

e resesarching the plasticity of materials



* vyskum vysokoenergetickych li€ovych
technolégii zvéarania;

e vyskum oblukovych technolégii zvarania;

* vyskum procesov spajkovania kovovych
a nekovovych materialov;

* tribolégia a povrchové inZinierstvo

e virtualneho projektovania vyrobnych
a montaznych systémov a implementacie
vybranych komponentov konceptu Industry
4.0 do riadenia vyrobnych a technologic
kych procesov

* analytické a skdSobné expertizy
v oblasti technolégie tvarnenia,
zlievarenstva

* researching high energy beam welding tech-
nologies

e researching arc welding technologies

* researching the soldering processes of metal
and non-metal materials

* providing expertise in tribology and surface
engineering

e designing virtual production and assembly
systems and implementing selected com-
ponents of 4.0 Industry Concept into the pro-
duction and technological processes control

* providing analytical and experimenta expertise
in the field of forming and casting technologies
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USTAV VYSKUMU PROGRESIVNYCH
TECHNOLOGII

Oblast spoluprice s praxou: Ustav sa za-
meriava na podporu pre prenos pokrokovych
technolégii do praxe, transfer know-how, ino-
vécii a znalosti z akademického prostredia do
praxe a poskytovanie podpory pre start-up a
spin-off aktivity.

Spolupracujeme s firmami a podnikmi: Mata-
dor, Biont, ZF, ON Semiconductor, Mahle,
Schaeffler, Staton a dalimi

Oblasti expertiz

* Analyzy materiélov pomocou iénovych
zvazkov

* |6nové implantacia a syntéza

* simulacia radiaéného poskodenia materialov
pre jadrovi energetiku

* ab-initio predpoved $truktdry a vlastnosti
materialov

* podpora pre prenos pokrokovych technolégii
do praxe,

e transfer know-how, inovécii a znalosti z aka-
demického prostredia do praxe a poskytova-
nie podpory pre start-up a spin-off aktivity.

VYUZITE SPICKOVYCH
ODBORNIKOV V OBLASTI ANALYZ
POMOCOU IGNOVYCH

ZVAZKOV
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ADVANCED TECHNOLOGIES RESEARCH
INSTITUTE

Fields of co-operation with practice: The
Institute is focused on supporting the transfer
of advanced technologies into practice, transfer
of know-how, innovations and knowledge from
academia into practice and supporting start-
ups and spin-offs.

Teh Institute co-operates with the following
companies: Matador, Biont, ZF, ON Semicon-
ductor, Mahle, Schaeffler, Staton and others.

Fields of expertise

e analysing materials via ion beams

e providing ion implanting and synthesising

e simulating radiation damage of materials
for nuclear power plants

e providing ab-initio forecast of structure and
properties of materials

e supporting transfer of advanced technologies
into practice

e transferring know-how, innovations and
knowledge from academia into practice and
supporting start-ups and spin-offs

UTILISE THE EXPERIENCE

OF OUR EXPERTS IN THE FIELD
OF ION BEAM ASSISTED
ANALYSES



USTAV APLIKOVANEJ INFORMATIKY,
AUTOMATIZACIE A MECHATRONIKY
Oblast spoluprice s praxou: Ustav apliko-
vanej informatiky, automatizacie a mechatro-
niky spolupracuje s firmami, ktoré su etablova-
né v regidne Trnavy a jej okoli ako si VUJE
a.s., JAVYS a.s., SE-ENEL, VW Slovakia, PSA
Peugeot-Citroén, ZF Sachs a.s., Boge Elastme-
tall Slovakia a.s. a podobne.

Vlyber projektov realizovanych pre VUJE a JAVYS:

o Verifikacia Gvodného a vykonavacieho
projektu IIS pre havarijné strediska
JE-Mochovce.

* Névrh architektdry riadiaceho systému pre
in3pekény stend vyhoretého jadrového
paliva SVYP-440.

* Vypracovanie koncepcie riadiaceho
a informaéného systému BSC RAO.

o Verifikicia riadiacich algoritmov in3pekéného
stendu VJP vratane kontroly HW a SW
funkcionalit.

* Névrh a realizacia merania signalov z MSVP
v JE Bohunice pre potreby dal3ich analyz.

Projekty realizované pre SE-ENEL, a.s.:

e |dentifikacia pri¢in nespolahlivosti zzna-
mového zariadenia dvojhodnotovych stavov
na 3. a 4. bloku JE Bohunice.

e Technické pomoc pri automatizovanom
spracovani nameranych tGdajov davkového
prikonu pri monitorovani okolia JE Bohunice
pomocou monitorovacich vozidiel, zobraze-
nie nameranych tGdajov, polohy vozidla
a archivacia Gdajov na riadiacom potita&i.

* Sprava databazy a softvéru pre spracovanie
dat z Teledozimetrického systému EBO ATDS.

* Névrh a realizacia IS pre spravu ochrannych
pomécok

* Projekt GIS-Mon: Navrh a realizicia grafic-
kého IS pre ndhodné meranie radicie
v okoli jadrovej elektrarne. Realizované pre
SE-ENEL, Inc.

Ostatné projekty realizované pre prax:

* Névrh a realizacia meracieho a vyhodnoco-
vacieho pracoviska s vyuzitim laseru Sick
LMS400 pre VW Slovakia a.s. Realizované
pre PIR s.r.o.

INSTITUTE OF APPLIED INFORMATICS,
AUTOMATION AND MECHATRONICS

Fields of co-operation with practice: The
Institute of Applied Informatics, Automation
and Mechatronics co-operates with the follow-
ing companies situated in Trnava Region and
its sorroundings: VUJE a.s. (Research Institute
of Nuclear Power Plants, a.s.), JAVYS a.s. (Nu-
clear and Decommissioning Company, a. s.), SE-
ENEL, VW Slovakia, PSA Peugeot-Citroén, ZF
Sachs a. s., Boge Elastmetall Slovakia a. s., etc.

The selected projects investigated for VUJE and
JAVYS are as listed below:

e Verification of introductory and executive IS
project for emergency workplaces in NPP-
Mochovce

¢ Design of a control system architecture for
an inspection stand of SVYP-440
— decommissioned nuclear fuel

e Elaboration of BSC RAO Control and
Information System Concept

e Verification of control algorithms of VIP
Inspection Stand including checking HW and
SW funcionalities

¢ Design and implementation of signal
measurement from MSVP in NPP Bohunice
for futher analyses needs

Projects investigated for SE-ENEL, a. s.:

e |dentification of unreliability of the record-
ing device of binary states on blocks 3 and 4
in NPP Bohunice

e Technical assistance in automation process-
ing of measured data from batch power by
monitoring the sorroundings of NPP Bohu-
nice via monitoring vehicles, visualisation of
measured data, vehicle position and archi-
ving data on a control computer

e Administration of database and software for
processing data from EBO ATDS Teledosimet-
ric System

¢ Design and implementation of IS for protec-
tive aids administration

* Project GIS-Mon: Design and implementation
of graphical IS for random radiation measure-
ment in the sorroundings of nuclear power plant

Other projects investigated for industrial
practice:
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* Névrh a realizacia informaéného systému
ISTROCOUNT. Realizované v spolupraci
MMS-Softec s.r.o. pre Istropolitana Dearcy,
spol. s r.o..

* Porovnanie poZziadaviek na zabezpecenie
kvality bezpe¢nostnych systémov a prevadz-
kovych riadiacich systémov jadrovych zaria-
deni. Realizované pre Urad jadrového
dozoru SR.

* Névrh a realizécia operatorského systému
pre evidovanie a vyhodnocovanie poétu
zdvihov pretahovacich tfiiov. Realizované
pre ZF SACHS SLOVAKIA Levice

* Névrh algoritmov riadenia a realizécia
riadiaceho systému kondicionovacej komory.
Realizované pre Boge Elastmetall Slovakia
a.s. Trnava

* Big Data — Prediktivne analyzy pre potreby
lakovne. Projekt realizovany v spolupraci
s PredictiveDataScience sro pre VW Slovakia,
a.s.

* Analyza procesnych dat z FDS skrutkovacich
hlav a navrh zniZenia ich poruchovosti.
Projekt realizovany v spolupraci s Predicti-
veDataScience sro pre VW Slovakia, a.s.

Oblasti expertiz

* Moderné metédy modelovania, riadenia
a optimalizacie systémov

* Big Data - Prediktivne analyzy a ziskavanie
znalosti (Data Mining) pre potreby riadenia
a optimalizacie vyrobnych procesov v sdlade
s konceptom Industry 4.0

* Priemyselné siete a loT

e Konzultaéna a poradenska ¢innost- Big Data,
Data Mining, loT, Cloud, integricia systémov
v stlade s trendmi konceptu Industry 4.0

* Modelovanie, simulacia a optimalizacia
vyrobnych procesov a systémov

* Navrh a tvorba datovych tlozisk (Data Lake)
pre ukladanie Struktdrovanych a nestruktu-
rovanych vyrobnych dat obrovskych objemov

* Navrh, implementacia a spréva datovych
Glozisk na béaze technolégie Hadoop

* Névrh, implementacia a sprava relaénych
databéz — SQL Server, Oracle, MySQL

* Navrhy, vypocty, posudzovatelska a konzul-
taéna &innost v oblasti pevnostnych
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¢ Design and implementation of measuring and
evauation workplace using Sick LMS400 laser
forVW Slovakia a. s. (executed for PIR s.r.0.)
¢ Design and implementation of ISTROCOUNT
information system (executed in co-oper-
ation with MMS-Softec s.r.o. for Istropoli-
tana Dearcy, s. r.0.)
Comparison of requirements for quality as-
surance of security systems and operational
control systems of nuclear power plants
(executed for National Regulatory Authority
of the Slovak Republic)
Design and implementation of operator sys-
tem for registration and evaluation of
number of pull broaches strokes (executed
for ZF SACHS SLOVAKIA Levice)
Design of algorithms for control and imple-
mentation of control system of conditioning
chamber (executed for Boge Elastmetall Slo-
vakia a.s. Trnava)
Big Data — Predictive analyses for the needs
of paint shop (executed in co-operation with
PredictiveDataScience s. r. o. for VW Slova-
kia, a.s.)
Analysis of process data from FDS screw
heads and proposal of lowering their failure
rate (executed in co-operation with Predic-
tiveDataScience s. r. o. for VW Slovakia, a.s.)

Fields of expertise

e Using modern methods of modelling, control-
ling and optimising the processes

¢ Big Data — utilising predictive analyses and
Data Mining for the needs of control and op-
timisation of production processes in com-
pliance with 4.0 Industry Concept

e Analysing industrial networks and loT

* Providing consultation services — Big Data,
Data Mining, loT, Cloud, integration of sys-
tems in compliance with 4.0 Industry Con-
cept trends

* Modelling, simulating and optimising pro-
duction processes and systems

¢ Designing and building Data Lakes for archi-
ving structured and unstructured production
data of huge volumes

¢ Designing, implementing and administrating
of Data Lakes using Hadoop technology



a teplotnych analyz

* Vyvoj integrovanych systémov riadenia
priemyselnych procesov s drazom na
funkénost, spolahlivost a bezpe¢nost

« Ulohy spojené s priemyselnou automatiza-
ciou, ako aj s nimi sdvisiacimi informaénymi
technolégiami

* Navrh algoritmov riadenia a realizécia
riadiacich systémov

* Potitacova simulacia a modelovanie techno-
logickych procesov tvarnenia, zvarania,
obrébania a tepelného spracovania

* Potitacova simulacia a modelovanie static-
kych a dynamickych problémov mechaniky
strojov

* Experimetéalne merania napati a deformacii
tenzometrickou metédou (systém QuantumX
firmy HBM), teplotnych poli termo¢lankami,
termokamerou Flir, merania vibracii a hluku
v technickych systémoch

* Kurzy, skolenia a tréningy v oblasti infor-
maénych a komunikaénych technolégii,
automatizicie a mechatroniky

VYUZITE SPICKOVYCH
ODBORNIKOV V OBLASTI
AUTOMATIZACIE

A INFORMACNYCH
TECHNOLOGII

¢ Designing, implementing and administrating
relation databases — SQL Server, Oracle, and
MySQL

¢ Designing, calculating, assessing and con-
sulting activities in the field of strength and
thermal analyses

¢ Developing integrated systems of industrial
prcesses control with focus on functionality,
reliability and security

e Executing tasks related to industrial practice
and corresponding information technologies

¢ Designing control algorithms and imple-
menting control systems

¢ PC simulating and modelling of technologi-
cal processes of forming, welding, machining,
and thermal processing

¢ PC simulating and modelling of static and
dynamic issues of machine mechanics

e Experimetal measuring of stresses and de-
formations by tensometric method (Quan-
tumX system by HBM Company), measuring
of thermal fields by thermal cells, Flir ther-
mal camera, measurement of vibrations and
noise in technological systems

* Providing courses, seminars and trainings in
the field of information and communication
technologies, automation and mechatronics

UTILISE THE EXPERIENCE

OF OUR EXPERTS IN THE FIELD
OF AUTOMATION

AND INFORMATION
TECHNOLOGIES
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USTAV PRIEMYSELNEHO INZINIERSTVA
A MANAZMENTU

Oblast spoluprace s praxou: Ustav priemy-
selného inZinierstva a manaZzmentu realizuje
viaceré aktivity zamerané na prepojenie vychov-
no-vzdelavacieho procesu s priemyselnou praxou
s cielom €o najviac prispdsobit obsah a formy
vzdeldvania si€asnym poZziadavkdam a potrebam
trhu prace. Spolupracu s praxou sa realizuje for-
mou exkurzii, odbornych stéZi a praxe Studentov
v priemyselnych podnikoch, prednaskami odbor-
nikov z praxe, involvovanim odbornikov z praxe
do 3tatnicovych komisii a pod.

Od roku 2015 absolvujd $tudenti 2. roénika inzi-
nierskeho $tidia Studijného programu Priemy-
selné manazérstvo praktické cvicenia z predmetu
Manazment vyroby v spoloZnosti Volkswagen
Slovakia, a. s.. Tato kombinovana formu vyjucby
(prednasky na UPIM a cvicenia priamo vo vyrob-
nom zévode VW Slovakia, a.s. v Bratislave, resp.
Martine) bolo mozné realizovat len vdaka pod-
pore manazmentu spolo¢nosti VW Slovakia, a.s.,
vedenia fakulty a Ustavu priemyselného inzinier-
stva a manazmentu. Najvacsiu zasluhu na dspes-
nej realizacii vsak mal Ing. Marian Kupka, PhD.
ako iniciator my3lienky a odborny garant celého
projektu. Gielom projektu je, aby Studenti na cvi-
Eeniach riesili konkrétne problémy vyrobnej praxe
a overili si tak nadobudnuté teoretické poznatky.
Vysledky analyzy a ich odportéania s prezento-
vané pred vedenim spolognosti, zdstupcami vede-
nia MTF a UPIM, pracovnikmi z vroby ale aj perso-
nalneho Gtvaru. Od roku 2018 je spe3ne realizo-
vand prakticka vyucba v spoloénosti OSRAM, a.s.
Nové Zamky pre Studentov 1.roénika inZinierske-
ho stupiia 3tadia, so zameranim na analyzu, me-
ranie a racionalizaciu prace. Ciel projektu je po-
dobne zamerany na rieSenie konkrétnych problé-
mov vyrobnej praxe a overenie nadobudnutych
teoretickych poznatkov. Vysledky analyzy a ich
odporagania st prezentované pred vedenim spo-
loénosti, zéstupcami vedenia MTF a UPIM, pra-
covnikmi z vyroby ale aj personalneho dtvaru.

Oblasti expertiz
* Procesy: vyrobné, logistické a procesy kvality

stvisiace s implementaciou konceptu Prie-
mysel 4.0
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INSTITUTE OF INDUSTRIAL ENGINEERING
AND MANAGEMENT

Fields of co-operation with practice: The
Institute of Industrial Engineering and Manage-
ment carries out several activities aimed at
connecting educational process and industrial
practice so that it is customised to current job
market requirements and needs. The co-oper-
ation is done via excursions, specialised intern-
ships and practice of students in industrial
plants, lectures given by experts from practice,
or the involvement of experts from practice in
state examinations committees, etc.

Since 2015 the second year students of master
study within the Industrial Management study
programme pass their practical exercises in the
subject of Production Management in VW Slova-
kia, a. s. This combined form of study (lectures at
the Institute and exercises directly in VW Slova-
kia, a. s.Company in Bratislava or Martin) was
possible due to the support of VW Slovakia a. s.
Management, Faculty Management and Institute
of Industrial Engineering and Management and
particularly due to Ing. Marién Kupka, PhD.
whose idea it was and who guaranteed the whole
project aimed mainly at investigating specific
concrete issues of the industrial practice by stu-
dents in order to verify their thoretical knowledge.
The analysed results and reccommendations are
presented for the VW Slovakia a. s. Company
Management, STU MTF and the Institute repre-
sentatives, production operatives, and HR repre-
sentatives. Since 2018 a similar practical training
is carried out in OSRAM, Company, a. s. Nové
Zémky for the first year students of master study
aimed mainly at the analysis, measurement and
rationalisation of work. The project is also oriented
on investigating specific concrete issues of indus-
trial practice and verification of theoretical knowl-
edge and the analysed results and recommenda-
tions are presented similarly as aforementioned.

Fields of expertise

* Processes: analysing production, logistic and
quality processes related to the implementa-
tion of 4.0 Industry Concept

* Human Resources: analysing sustainability,
social responsibility 2.0, ergonomics, health



¢ Ludia: udrzatelnost, spologenska zodpoved-
nost 2.0, ergonémia, zdravia a bezpetnosti
pri préci, spolo¢enské dopady Priemysel 4.0
a definicia potrebnych kvalifikicii na elimina-
ciu tychto vplyvoy, stabilizicie pracovnej sily

¢ Informa&né a komunika&né technolégie: loT
aloS

« Zivotné prostredie: implementacia cyklickej
ekonomiky

* Inicializacia a implementacia ergonomického
programu

* Kurzy, tréningy: Logistika, Riadenie vyroby,
Riadenie ludskych zdrojiov, Ergonémia,
Analyza prace, Podnikovy manazment,
Marketring, Financie, Ekonomicka analyza,
Stratégie, Udrzatelny rozvoj, Projektové
riadenie, ManaZment kvality

VYUZITE SPICKOVYCH
ODBORNIKOV V OBLASTI
PRIEMYSELNEHO
MANAZMENTU

aand occupational saftey, social impact of
4.0 Industry and defining necessary qualifi-
cations to eliminate these impacts and sta-
bilise the work force

¢ Information and Communication Tech-
nologies: applying loT and loS

e Environment: implementing cycle economy

e Initiating and implementing an ergonomic
program

* Providing courses and trainings in: Logistics,
Production Management, Human Resources
Management, Ergonomics, Work Analysis,
Company Management, Marketing, Finances,
Economic Analysis, Strategies, Sustainable
Development, Project Management, Quality
Assurance

UTILISE THE EXPERIENC

OF OUR EXPERTS IN THE FIELD
OF INDUSTRIAL

MANAGEMENT
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USTAV INTEGROVANEJ BEZPECNOSTI

Oblast spoluprace s praxou: Podnikatelska
&innost Gstavu je zamerand predovietkym na
testovanie poZiarnotechnickych vlastnosti
materialov a vyrobkov, analyzu nebezpetenstva
vzniku poZziaru, poradenski a konzultaéni
&innost v oblasti hasiacich latok a technolégii,
rieSenie variabilnych problémov praxe na-
strojmi poZiarneho inZinierstva a posudzovanie
nebezpetnych vlastnosti materialov a vyrob-
kov. Medzi najvyznamnejsie spolupracujice
univerzitné pracoviska patria VSB TU Ostrava -
Fakulta bezpe¢nostniho inZenyrstvi, VUT Brno
- Ustav soudniho inzenyrstvi, The Main School
of Fire Service Warszawa a University of Zie-
lona Géra. Okrem univerzitnych pracovisk spo-
lupracuje Gstav s Prezidiom HaZZ MV SR,
PoZziarnotechnickym a expertiznym tstavom
MV SR v Bratislave, FIRES s.r.0. Batizovce,
Ministerstvom Zivotného prostredia SR, Narod-
nym ingpektoratom prace, Uradom jadrového
dozoru SR, Slovenskymi elektrariiami, a.s.,
Jadrovou a vyradovacou spoloénostou, a.s.,
Promatom d.0.0. a Plastika¥skym klastrem CR.
Ustav integrovanej bezpeénosti organizoval
resp. spoluorganizoval viaceré konferencie

a odborné seminare napr. Environmentélne

a bezpeZnostné aspekty poZziarov a havarii, In-
tegrovana bezpeénost, Nové trendy v hasiacich
latkach a technoldgiach, Energetické zdroje
regionov - stasnost a budicnost.

Oblasti expertiz

e stanovenie horlavosti a vybu3nosti latok,
pripravkov a odpadov v réznych skupenskych
stavoch

* testovanie poziarnotechnickych vlastnosti
materialov a vyrobkov

* samovznietenie a znaSanlivost chemickych
Latok a pripravkov

* stanovenie vybuchovych a poZiarnobezpec-
nostnych charakteristik priemyselnych pra-
chov

* posudzovanie pracovného a vyrobného
prostredia s nebezpeéenstvom vybuchu,
uréenie vonkajsich vplyvov a dokumentécie
o ochrane pred vybuchom,
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INSTITUTE OF INTEGRATED SAFETY

Fields of co-operation with practice: The
entrepreneurial activities of the Institute are focused
mainly on testing the fire technical properties of
materials and products, analysis of the danger of
fire origin, consultation services in the field of ex-
tinguishing materials and technologies, investiga-
tion of various practical issues by fire engineering
tools, and assessing dangerous properties of ma-
terials and products. The most significant co-op-
erating university workplaces are as follows: VSB
TU Ostrava - Faculty of Safety Engineering, VUT
Brno - Institute for Forensic Engineering, The Main
School of Fire Service Warszawa and the Univer-
sity of Zielona Gora. Besides the university work-
places, the Institute also co-operates with: the
Presidium of Fire Fighting and Rescue Corps of the
Ministry of Interior of Slovakia, Fire Technical and
Expertise Institute of the Ministry of Interior of Slo-
vakia in Bratislava, then with FIRES s.r.o. Batizovce,
Ministry of Environment of the Slovak Republic,
National Labour Inspectorate, Nuclear Regulatory
Authority of the Slovak Republic, Slovak Power
Plants, a. s., Nuclear and Decommissioning Com-
pany, a. s., Promatom d.o.o. and Plastics Cluster
of the Czech Republic. The Institute of Integrated
Safety organised or co-organised numerous con-
ferences and specialised seminars, e.g. Environ-
mental and Safety Aspects of Fires and Accidents,
Integrated Safety, New Trends in Extinguishing
Materials and Technologies, Regional Sources of
Energy — Present and Future.

Fields of expertise

e stating the flammability and explosibility of
materials, fixtures and waste in different
state of consistency

e testing fire technical properties of materials
and products

e detecting spontaneous ignition and com-
patibility of chemical materials and fixtures

e stating explosion and fire safety character-
istics of industrial dusts

¢ evaluating working and production environ-
ments in terms of expolosion danger, deter-
mination of external influences and
documentation on protection against explosion

e analysing the danger of fire and accidents origin

e providing consultation services in teh field of



* analyza nebezpetenstva vzniku poZziaru
a havarii,

* poradenska a konzultaéna &innost v oblasti
hasiacich latok a technolégii

* rieenie variabilnych problémov praxe
nastrojmi poziarneho inZinierstva

* environmentélne a bezpe¢nostné aspekty
poziarov a havarii

* bezpeénost technickych systémov a procesov

* vysokoteplotna degradacia materialov

* mikroklimatické zataZenie pracovného
prostredia

* analyza prachovych ¢astic rozptylenych vo
vzduchu, meranie po¢tu &astic a ich distri-
baciu

* poziarnobezpeénostné parametre materialov
a vyrobkov v technologickych podmienkach

¢ identifikacia nebezpeZnych vlastnosti mate-
ridlov, vyrobkov a technologickych procesov

* analyza vzoriek plastov metédou infracerve-
nej spektroskopie

e zakladny rozbor véd a pad

extinguishing materials and technologies

e investigating various practical issues by fire
engineering tools

* researching environmental and safety as-
pects of fires and accidents

* analysing the safety of technical systems
and processes

¢ analysing high temperature degradation of
materials

* assessing microclimate in the working en-
vironment

e analysing dust particles diffused in the air,
measuring thenumber of dust aprticles and
their distribution

* assessing the fire safety parameters of ma-
terials and products in technological conditions

e identifying dangerous properties of ma-
terials, products and technological processes

e analysing the platics ssamples by infrared
spectroscopy method

* providing basic analysis of waters and soils
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DATABAZA PONUKY NA SPOLUPRACU
S PRAXOU

Databéza ponuky na spolupracu s praxou
prezentuje portfélio hodnét, ktoré méze
fakulta ponidknut 3irokej odbornej verejnosti.

http://www.ponukapreprax.mtf.stuba.sk/sk/home

Fakulta sa prioritne zaobera vzdelavanim

a vyskumom a predmetom jej ¢innosti nie je
tvorit zisk, pretoze jej produktom je v prvom
rade vzdelany pre prax pripraveny absolvent.
Avsak nastroje pre rozvoj inovativnych foriem
spoluprace univerzit s hospodarskou praxou
uréuja pridand hodnotu informaénych

a transformaénych procesov na univerzitach.
Identifikacia tychto problémov sa stala
aktuélnou a naliehavou poZiadavkou rie3enia.
Problematika strategickej témy podpory
vyskumu a vyvoja si kladie za ciel zvyj$enie

VyrieSime Va§e‘problémy v praxi
SME TU PRE VAS

JE NA NIELEN TIETO C

spoluprace a komunikacie medzi vyso-
kymi $kolami a prezentacia oblasti
vyskumu a vjvoja pre hospodarsku/pod-
nikatelskid prax. Len takéto univerzity sd
akceptovatelné v praxi, pretoZe integrujd
relevantnd droveii vedeckosti pre zdielanie
so $irsou komunitou. Nemaji strach maxima-
lizovat potencial pre vytvaranie hodnét praxe
a G&elne vytvaraja G&inné prostriedky na
otvorenie a integraciu univerzitnych aktivit

a vztahov s vonkajsim okolim.

Y, ALE | DALSIE INFORMACIE VAM PONUKAME V TEITO

TABAZE PONUKY NA SPOLUPRACU S PRAXOU:

de e kteristiky

HLADAJTE V DATABAZACH >
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DATABASE OF OFFER FOR CO-OPERATION
WITH PRACTICE

Database of offer for co-operation with
practice is represented by the portfolio of
values the Faculty can offer to the expert public.

http://www.ponukapreprax.mtf.stuba.sk/sk/home

The Faculty primarily deals with education and
research, it is not aimed at bringing profit as
an educated graduate prepared for practice is
its main product. Nevertheless, the tools for in-
novative forms of cooperation of universities
and practice determine the added value of in-
formation and transformation processes at uni-
versities. The indentification of these issues
have become an imperative for all universities.
The strategic support of research and development
means the increase of mutual co-operation

We can help you with your troubles
in practice
WE ARE HERE FOR YOU

and communication of universities and
presentation of their research and devel-
opment fields for industrial/ entrepreneur-
ial practice. Only such universities are
acceptable in practice as they are able to inte-
grate the relevant science and knowledge into
the needs of wider community and maximise
their efforts to increase their potential for pre-
paring efficient tools for cooperating within
academia itself and with practice as well.

DATABASE OF OPTIONS OF CO-OPERATION WITH PRACTICE

Are you looking for an expe

Do you want to know how could be our tec

Are you intes

Are you inte

ve your problem?
ologies helpful?
d in what devices we work with?

d to becom STU MTF partner?

ANSWERS NOT ONLY TO THESE QUESTIONS AS WELL AS FURTHER INFORMATION ARE OFFERED IN:

DATABASE OF OPTIONS OF CO-OPERATION WITH PRACTICE

view of 5TU MTF reseearch and d

erview of patents and authorship

erview of projects in

LOOK FOR IN DATABASES >

vities

ficates of STU MTF employees
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3 BIBLIOMETRIKY

Bibliometrické vyskumy poskytujd obraz vyvoja
vedy, vednej discipliny alebo vyskumného pro-
blému, poukazuji na savislosti medzi nimi, ich
dynamiku a pod. Na bibliometrickych meté- 8
dach st zaloZené vyznamné evaluaéné systémy B S
v Eurépe (najma v Nérsku, Finsku, Velkej Brita- s cv. q B
nii), v Austrélii, Kanade, Japonsku a inych kra- ,.g w E P~
&
=

jinach, aplikujd sa napr. aj pri zostavovani

rebri¢kov najvyznamnejsich univerzit. Biblio- b :
metria sa stala vieobecne zndmou ako pod- ‘ .
porny nastroj evaluaénych procesov. S .
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lished thov~ 3 BIBLIOMETRICS

- Lot spps . . .
ence 4 Bibliometric research provide a picture of the
; development of science, scientific discipline or
Sep research subject matter, point out their mutual

relations, dynamics, etc. The bibliometric
methods represent the basis of some significant
European evaluation systems (e. g. in Norway,
Finnland, or Great Britain) as well as in Austra-
lia, Canada, Japan and other countries. They
are applied also in ranking the best universties
overview. Bibliometrics thus became a generally
known supportive tool of evaluation processes.
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1. POCTY PUBLIKACIi - VEDECKYCH
MONOGRAFIi, KARENTOV, PATENTOV,
REGISTROVANE V DATABAZACH

1. NUMBERS OF PUBLICATIONS -
SCIENTIFIC MONOGRAPHS, CURRENT
CONTENTS PAPERS, PATENTS
REGISTERED IN DATABASES

Web of Science™

BIOSIS Citation
Index™

| Science Citation Index-Expanded

Core Collection

Zoological
Record®

| cial Sciences Citation Index

i Arts & Humanities Citation Index
‘urrent Contents Connect® .I Conference Proceedings Citation Index
\

Book Citation Index

SciELO Citation Index 0

Emerging Sources Citatio
Current Chemical Reac

ol)du Citation Index™

VEDECKY SVET NAS POZNA
Vedecké monografie vydané
v zahrani¢nych vydavatelstvach 82

Vedecké prace v zahrani¢nych
karentovanych €asopisoch 537

Vedecké prace v domécich
karentovanych &asopisoch 55

Autorské osvedéenia,
patenty, objavy 104

Préce registrované v databéze
Web of Science 1295

Préce registrované
v databéze Scopus 1703

KCl-Korean

-
Derwent Innovahons
ndex™ Journal Database

Index Chemicus

Russian Scence
Citation Index
l.ﬂ'(aur;rwg

SCIENTIFIC WORLD KNOWS ABOUT US
Scientific monographs published
by foreign publishing houses 82

Scientific papers in foreign
Current Contents journals 537

Scientific papers in domestic
Current Contents journals 55

Authorship certificates,
patents, inventions 104

Papers registered
in Web of Sciencedatabase 1295

Papers registered
in Scopus database 1703
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2.OHLASY V DATABAZACH 2. CITATIONS IN DATABASES -IMPACT

— INDIKATORY VPLYVU INDICATORS
Statistika: kategéria ohlasov Statistics: category of citations
Citacie v zahraniénych publikéciach, Citations in foreign publications
registrované v citaénych indexoch registered in Web of Science citation
Web of Science a databaze SCOPUS 6409 indeces and in SCOPUS database 6409
Citacie v domacich publikaciéch, Citations in domestic publications
registrované v citaénych indexoch registered in Web of Science citation
Web of Science a databaze SCOPUS 208 indeces and in SCOPUS database 208
Citacie v zahraniénych publikaciach Citations in foreign publications
neregistrované v citaénych indexoch 3743 not registerd in citation indeces 3743
Citacie v domacich publikaciach Citations in domestic publications
neregistrované v citaénych indexoch 5159 not registered in citation indeces 5159
Recenzie v domacich publikéciach 5 Reviews in domestic publications 5
Sicet 15524 Summary 15524

REGISTER

Show your research impact

Jom over 1,800,000 researchers on Publons to track your publica
peer reviews, and joumal editing work in a single, easy-1o-

profie

= All your publications, rstantly mported
your bibhiographec reference manager (eg

* Trusted citation metrics, autormanically imported from the e of Scence

Cove Collec ton
bions. Lewn Mo about iegistering for * Your verified peer review and journal editing history, powered by
Pubiions heve parnershaps with thousands of scholary journals

= Downiloadable record summansing your scholasly impact &5 an author

editor and peer reviewer

Register to continue with Publons
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3. IDENTIFIKACIA VEDCOV MTF 3. IDENTIFICATION OF STU MTF SCIENTISTS

Web of Science Web of Science
ID
Home My Researcher Profile Reter a Colleague Interactive Map EndMote
ResearcherlD v st&asnosti nie je len identifika- Currently, researcheres ID is not only an in-
tor autorov ale najnovsie aj webovy nastroj dentificator of authors but also a web tool
vytvoreny pre vedeckd komunitu. Tento néstroj formed for the sciebntific community. This web
primarne zabezpetuje funkcie: tool primarily provides the following functions:
1. prezentacia publikaénej &innosti, 1. presentation of publication activities,
2. sirenie bibliografickych a profesijnych 2. spread of bibliographic and professional
informacii, information,
3. najdenie potencionalnych spolupracovnikov, 3. finding potential collaboration,
4. zaistenie spolahlivych identifikacii autorov. 4. ensuring reliable authorseidentifications.
Palcut, Maridn bW Prafile actions

35 e 443 E 12

I

Author ID sa ziskava automaticky spolu s do- Author’s ID is obtained automatically together
kumentom registrovanym v Scopuse. with the document registered in Scopus.
Searn ao
ORCID ORCID
ORCID identifikator umoZiiuje vedeckym pra- ORCID identificator allows the scientists unam-
covnikom jednoznacne a trvalo identifikovat bigously and constantly identify their publica-
svoju publikaéna &innost v databézach tion activities in databases.
Identifikacia ved ov MTF STU Identification of STU MTF scientists
v Databazach in databases
wos SCOPUS ORCID wos SCOPUS ORCID
129 225 7 129 225 147

m



n2

KONTAKTY

www.mtf.stuba.sk

Dekan .
prof. Ing. Milo$ Cambal, CSc.
e-mail: dekan.mtf@stuba.sk

prof. Ing. Pavol Tanuska, PhD.
pavol.tanuska@stuba.sk

1. prodekan

* strategicky rozvoj

¢ informaéné technolégie
* spolupréca s priemyslom

prof. Ing. Peter Sugar, CSc.

peter.sugar@stuba.sk

prodekan pre vedu a vyskum

* domace projekty

* koordinécia strategickych
rozvojovych projektov

* vedeckd rada

doc. Ing. Maximilidn Strémy, PhD.

maximilian.stremy@stuba.sk

prodekan pre zahrani¢né vztahy

a medzinarodné projekty

¢ koordinécia podévania a rieSenia
medzinarodnych projektov

¢ zahrani¢né vztahy

doc. Ing. Kristina Gerulova, PhD.

kristina.gerulova@stuba.sk

prodekanka pre rozvoj ludskych zdrojov

¢ vzdeldvanie akademickych
zamestnancov

* podpora vyuZitia prav dusevného
vlastnictva

doc. Ing. Roman Cigka, PhD.
roman.cicka@stuba.sk

prodekan pre vzdelavanie

o Stadium v 1., 2. a 3. stupni $tadia
* akreditacia Studijnych programov
* kvalita vzdelavania

CONTACTS

www.mtf.stuba.sk

Dean

the first Vice-dean
e Strategic development
¢ Information technology
e Co-operation with practice

Vice-dean for Science and Research
* Domestic projects
e Coordination of strategic
development projects
e Scientific Board

Vice-dean for International Relations
and Projects
* Coordination of submitting and
dealing with international projects
e International relations

Vice-dean for the Development
of Human Sources
e Education of academic staff
e Support for the intellectual property
rights utilisation

Vice-dean for Education
¢ Bachelor, Master and Phd study
degrees
e Accreditation of study programmes
¢ Quality of Education



USTAVY
A PRACOVISKA
MTF STU

l]stavy
« Ustav materialov
o Ustav vyrobnych technolégii
o Ustav priemyselného inZinierstva
a manaZzmentu
o Ustav integrovanej bezpe¢nosti
o Ustav aplikovanej informatiky,
automatizicie a mechatroniky
o Ustav vyskumu progresivnych technolégii

Pedagogické pracoviska
e Centrum jazykov, humanitnych vied
a akademického Sportu

Odbory
* Odbor komunikaZnych a informaénych
systémov
* Odbor poznatkového manaZzmentu
(Oddelenie vedy a vyskumu, Oddelenie
Akademickej kniznice, Oddelenie
vydavatelstva, Oddelenie Public relations)

Oddelenia

* Oddelenie zahrani¢nych projektov
a zahrani¢nych vztahov

« Studijné oddelenie

* Oddelenie personalistiky a pravnych
zaleZitosti

* Sekretariat dekana

* Oddelenie rozvoja ludskych zdrojov
a inovacii

* Ekonomické oddelenie

* Oddelenie verejného obstarévania

¢ Oddelenie BOZP, PO, CO

* Oddelenie prevadzky

Vyuébové strediska
* \/yucbové stredisko v Dubnici nad Vahom
* \/yucbové stredisko v Brezne
* \/yucbové stredisko v Leviciach

l]Eglové zariadenie
e Studentsky domov a jedalefi M. Uhra

STUMTF
INSTITUTES
AND WORKPLACES

Institutes

e [nstitute of Materials

¢ |nstitute of Production Technologies

¢ |nstitute of Industrial Engineering
and Management

¢ Institute of Integrated Safety

e |nstitute of Applied Informatics,
Automation and Mechatronics

e Advanced Technologies Research Institute

Pedagogical workplaces
e Centre of Languages, Humanities
and Academic Sports

Divisions
¢ Division of Communication and Information
Systems
¢ Division of Knowledge Management
(Section of Science and Reserach, Section
of Academic Library, Section of AlumniPress
Publishing House, Section of Public relations)

Sections

e Section of International Projects
and International Relations

* Registrares Office

e Office of Personnel and Legal Affairs

¢ Deanes Office

¢ Section of Human resources Development
and Innovations

e Section of Economy

e Section of Public Procurement

e Section of Occupational Safety, Fire Safety
and Civil Defence

e Section of Operation

Training Centres

e Training Centre Dubnica nad Vdhom
e Training Centre Brezno

e Training Centre Levice

Faculty Facilities
e Student Hostel and Canteen of Milo3 Uher

3
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Tvorte s nami
mobilitu zajtrajska

Ako budd ludia v budicnosti cestovat a ako sa bude prepravovat
tovar? Aké zdroje budeme pouZivat a kolko ich budeme
potrebovat? Osobnéd a nakladna doprava sa rychlo vyvija a my
davame podnety pre ich inovacie a pokrok. Vyvijame komponenty
a systémy pre interné spalovacie motory, ktorych prevadzka je
Cistejsia a efektivnejSia neZ kedykolvek predtym. Presadzujeme
technoldgie, ktoré postvajd hybridné vozidla a alternativne pohony
do novej dimenzie — pre sikromné, firemné i verejné pouZitie.
Vyzvy st velké. My prinaSame rieSenia.

www.schaeffler.sk

SCHAEFFLER



www.hksforge.sk
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Kovacéna HKS

CoHi<

Clen skupiny Energy Group E&

.

sa uz viac ako 30 rokov radi medzi poprednych vyrobcov zapustko-
vych vykovkov v Eurépe. Nase vyrobky maju na globalnom trhu stabilné
miesto a sU neodmyslitelnou stc¢astou inovativnych aplikécii v automo-

bilovom, stavebnom, dopravnom a vseobecnom strojarskom priemysle.

HKS Forge, sr. o.

Coburgova 84, 917 02 Trnava, Tel.:+421-33-5536355, e-mail: info@hksforge.sk
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JAVYS, a. s.,
NA KAZDOM KROKU BEZPECNE

Sme spolocnost, ktora sa svojimi aktivitami podiela na energetickej
bezpecnosti Slovenska s vyznamnym postavenim v stredoeurépskom
regione. Zodpovedne a kompetentne zabezpecujeme zaverecnu Cast
jadrovej energetiky s dorazom na bezpecnost, kvalitu a ochranu zivotného
prostredia. NasSa spolocnost svojimi aktivitami a podnikatelskymi
zamermi zachovava a zvysuje svoju finanénu prosperitu a ekonomicku
stabilitu.

POSLANIE

e prevadzkovanie, udrziavanie a vyradovanie jadrovych zariadeni

e nakladanie s vyhoretym jadrovym palivom a realizacia preprav
Cerstvého a vyhoretého jadrového paliva

e nakladanie s radioaktivnymi odpadmi a realizacia preprav
radioaktivnych odpadov

Jadrova a vyradovacia spolocnost, a.s.
Tomasikova 22, 821 02 Bratislava
www.javys.sk

7 \
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ZP Vyskumno-vyvojové
centrums.ro.

ZP Vyskumno-vyvojové centrum s.r.o. (ZP VVC s.r.0.) was founded in 2008 with
the mission to professionalize the research and development activities in
Zeleziarne Podbrezova a. s. steel and tube production programme,

as well as other production companies within the ZP GROUP.

Its core R&D activities include:

. Primary and secondary metallurgy of EAF steel
. Refractory materials used for steelmaking
. Materials and coatings for tube production tools
. Computer modelling of key technological processes
. Heat treatment, microstructure and creep analysis of tubes
. Microstructure optimization of hot rolled and cold drawn tubes

Joint research and development activiti ith Slovak technical universities

Kanfillb)
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