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Rektor Trenéianske;j univerzity:, ROBIME
VEDU PRAKTICKOU PRE BEZNY ZIVOT*
Systematicka podpora vedy a vyskumu je
predpokladom pre trvalo udrzatelny ekono-
micky rast. Ten by mal byt zaloZzeny na naj-
novSich poznatkoch, ktoré by vSak boli pre
spolocnost’ bezcenné, ak by neboli pretrans-
formované do praxe. Klidovy je pritom prave
inovacny potencial univerzit.

Naslovenskejakademickej pode zacali vznikat’
prvé Specializované centra transferu techno-
logii v roku 2009. Ide o Specializované praco-
viska, zamerané na zhodnocovanie a prenos
poznatkov a vyskumu z vedeckej do komercnej
sféry, aby spoloénost'mala realnu moznost'vy-
uzitv praxi duSevné vlastnictvo vedcov.

Trencianska univerzita Alexandra Dubceka

Trencianska univerzita Alexandra Dubéeka v Trencine
Alexander Dubcek University of Trencin

Rector of University of Trencin: WE
MAKE SCIENCE PRACTICAL FOR
ORDINARY LIFE*

Systematic support of science and research
is a prerequisite for sustainable economic
growth. Growth that should be based on the
latest knowledge, knowledge that would have
heen worthless to society if it were not trans-
lated into practice. The key is the innovative
potential of universities.

The first specialized centers for technology
transfer were being established in Slovak
campuses since 2009. These are specialized
centers focusing on the enhancement and
transfer of knowledge and scientific research
into the commercial sphere, so that the socie-
tyhasareal opportunity touse theintellectual
property of scholars in practice.



v Trenéine sa v minulom roku iispesne ucha-
dzala o finanéné prostriedky z Eurépskeho so-
cialneho fondu a Statneho rozpoctu a zahdjila
vytvorenie centra transferu technologii CEN-
TRATECH. Kratko pred ukoncenim projektu
sumarizuje uspechy a vyzvy rektor univerzity
doc. Ing. Jozef Habanik, PhD.

Go bolo podnetom, Ze ste sa rozhodli
takéto Specializované centrum
vybudovat'na Vasej univerzite?

Este pred Siestimi rokmi som sa na margo
programového vyhlaseniavlady v oblasti vyso-
koSkolského vzdeldvania raz vyjadril, Ze prave
vysoké Skoly je potrebné napriklad aj cez sys-
tém viaczdrojového financovania doslova tla-
Citk tomu, aby saich poznatky dostavali do re-
alnej hospodarskej praxe. Vysokeé Skoly nie sii
chudobné, prave naopak. Disponujti znacnym
bohatstvom vo forme informacii a poznatkov,
zrealizovanych vyskumov a ich vysledkov,
avSak len ich pretransformovanim do praxe
naberajii na skutocnej hodnote. Ak niekto
vymysli nie€o prevratné a dokaze to uviest’
do praxe, aZ vtedy ma jeho patent cenu. Ak to
zostavaibavo vedcovej hlave, ¢i len na papieri
jeho diplomovej, alebo dizertacnej prace, ma
to pre spoloénost’ nulovii ekonomickii hod-
notu. Chronickym problémom akademickej
sféry je prave presun poznatkov vyskumu
do priemyslu a sluZieh a jeho komercializacia.
VyZaduje si to manazérsky pristup, vytvorenie
$pecialnych podmienok a persondlne kapaci-
ty. To bol hlavny impulz, preco sme sa rozhodli
vybudovat'Centratech.

Co vlastne ten Centratech je? Ako
realne funguje? Co je jeho viziou

a poslanim?

Samozrejme, hoci planujeme vytvorit aj fyzic-
ké pracovisko, v sucasnosti je to platforma,
sliziaca na vytvorenie optimalnych podmie-
nok pre manaZovanie a realizaciu prenosu
vysledkov a inych odbornych aktivit z praco-
visk Trencianskej univerzity do praxe. Si to
manazérske pristupy na akademickej pdde.
Za tymto centrom stoji patnasttlenna pro-
jektova skupina, ktora v fiom uz rok pracuje
na plneni projektovych cielov. Jednym z nich
a to tym najhlavnej$im je v prvom rade zvysit’
odhornt kvalifikdciu, zruénosti, konkuren-
cieschopnost’ a kompetencny profil vedec-
ko-vyskumnych zamestnancov a doktorandov

In the previous year, Alexander Dubéek Uni-
versity of Tren€in successfully applied for
grants from European Social Fund and the
state budget and commenced creation of tech-
nology transfer center CENTRATECH. Shortly
before the end of the project, university’s rec-
tor doc. Ing. Jozef Habdnik, PhD summarizes
related successes and challenges.

What was the impetus that led to
decision to build such a specialized
center at your university?

Already six years ago, | once commented on
the government program in higher education
that universities must be, for instance also
through a system of multi-source financing,
literally pushed to share their knowledge
with real economic practice. Universities are
not poor, the opposite is true. Universities
possess a considerable wealth in the form of
information and knowledge, realized research
and its outcomes, but only by transforming all
these into practice, universities gain the true
value. If someone invents something revolu-
tionary and is able to put it into practice, only
then has this patent some value. If it remains
only in the scientist’s head or on the paper of
her diploma or dissertation work, there is zero
economic value for society. A chronic problem
inacademiais exactly the transfer of research
findings into the industry and services and
its commercialization. This requires manage-
ment approach, creation of special conditions
and also human resources. This was the main
impulse why we decided to build Centratech.

What exactly is Centratech? How does it
work in real life? What is its vision and
mission?

Of course, although we plan to create a phys-
ical workplace, Centratech is now a platform
used to establish optimal conditions for
managing and implementing the transfer
of results and other professional activities
from offices of University of Trenéin into the
practice. These are management approaches
on campus. This center is backed by a project
team counting fifteen members, who already
work for ayear to fulfill project objectives. One
of the objectives, even the principal one, is to
increase professional qualification, skills,
competitiveness and competence profile of
scientific and research staff and doctoral

Trenéianska univerzita Alexandra Dubceka v Trenéine
Alexander Dubcek University of Trencin




TnUAD. Nase pracoviska sanam podarilo vyba-
vit'technikou a vedeckymi pristrojmi, vyrazne
rozSirit'infrastruktiru novymi informaénymi
a komunikacénymi technologiami. Hlavna stra-
tégia univerzity je zaroveii hlavnou viziou toh-
to projektu a tou je prepajanie vzdelania s pra-
xou. Mdme mimoriadne Sikovnych Studentov
a transfer technoldgii je prilezitost' udrzat’
kontakt a spolupracu aj po skonceniich $tidia
nanasej univerzite.

Na vytvorenie centra pre transfer
technolagii ste ziskali finanéné
prostriedky z eurofondov. Aké si jeho
doterajsie vystupy?

V prvej etape projektu absolvovali zamest-
nanci a doktorandi odborné kurzy anglického
jazyka, ktoré boli zamerané jednak na prezen-
taciu vedeckych vysledkov, odbornu diskusiu,
na osvojenie odbornej terminoldgie a jazyko-
vych zruénosti, potrebnych pre publikaéna
tinnost’ale tiezim rozSiruji oblastmoznej apli-
kacie vyskumu do praxe. Od septembra 2015
prebiehajii odborné Skolenia. Vzdelavanie je
planované aj pre pouZitie vysokovykonnych
analytickych a simulaénych softvérov. Kvli
tomu sme zriadili odborné pracovisko - uceb-
fu, zloZzenii z vykonnych pracovnych stanic,
dostupnii pre pracovnikov a doktorandov. Vy-
pracovali sme prirucku a procesny manual pre
oblast'riadenia a komercializacie duSevného
vlastnictva a technoldgii v prostredi Fakulty
priemyselnych technoldgii a Centra excelent-
nosti pre keramiku sklo a silikatové materialy,
ktoré je sucastou Centra kompetencie pre
vyskum skla Vitrum Laugaricio. Vytvorili sme
tiez reprezentativny ponukové kataldgy koo-
peraénych moznosti a aplikovaného vyskumu
nasej univerzity a webstranku projektu (www.
centratech.tnuni.sk), ktora zabezpecuje pre
priemyselny sektor jednoduchii cestu k novym
technoldgiam. Taktiez sme zakiipili podporna
techniku a zorganizovali, resp. spoluorganizo-
vali viaceré konferencie. Zrealizovali sme nie-

Trencianska univerzita Alexandra Dubéeka v Trencine
Alexander Dubcek University of Trencin

students of TnUAD. For our workplaces, we
managed to arrange equipment and scien-
tific instruments, and we greatly enhanced
the infrastructure with new information and
communication technology. The main strategy
of the university is also the main vision of this
project and that is connecting education with
practice. We have extremely skilled students
and technology transfer is an opportunity to
maintain contact and cooperation after the
end of their studies at our university.

You gained financial sources from

EU funds for creation of technology
transfer center. What are its outputs to
date?

In the first phase of the project, employees
and PhD students attended specialized Eng-
lish courses, which were aimed at presenta-
tion of scientific results, expert discussion,
to learn technical terminology and language
skills necessary for publishing activities, but
which also broaden the possible applications
of research into practice. From September
2015 thereis an ongoing professional training.
During education the use of high-performance
analysis and simulation software is planned.
Because of this, we have established a spe-
cialized workplace - classroom, comprising
powerful workstations available to employees
and PhD students. We have developed a manu-
aland a process guide for the area of manage-
ment and commercialization of intellectual
property and technologies in the Faculty of
Industrial Technologies and Centre of Excel-
lence for ceramics, glass and silicate materi-
als, which is part of the Competency Center
for Glass Research Vitrum Laugaricio. We
also created a prestigious catalog of coopera-
tion possibilities and applied research of our
university and a project website (www.cen-
tratech.tnuni.sk) that provides a simple path
to new technologies for the industrial sector.
We also purchased necessary equipment and



kolko zahraniénych ciest s cielom ziskavania
priemyselnych partnerov v Rusku, Taliansku,
USA, Cesku, Bulharsku a Pol'sku. Na to vSet-
ko sii samozrejme potrebné nemalé financie
atie sme ziskali vd'aka Operacnému programu
vzdelavanie a Ministerstvu Skolstva, vedy, vy-
skumu a Sportu.

Cezhranicna a domaca kooperacia je
tiez sucastou projektu. Akym sposobom
spolupracuje Gentratech so zahrani¢im?
V ramci cezhraniénej kooperacie je cielom
vymena skiisenosti pri implementacii vysled-
kov vyskumu a vyvoja do praxe a vzdelavanie
na zaklade uz vybudovanych medzinarodnych
partnerstiev, najma realizaciou odbornych
workshopov, seminarov a medzinarodnych
konferencii, samozrejme aj exkurzii a vymen-
nych zahranicénych stazi. Vdaka fungovaniu
Centratechu sme organizatormi Styroch kon-
ferencii, Siestich odbornych seminarov, pia-
tich workshopov, Styroch odbornych exkurzii
amnohych dalSich aktivit.

UZ v iivode ste spominali ochranu
duSevného viastnictva. Ako moze
vyskumnikom Vasej univerzity

v tomto smere pomdct’prave centrum
Centratech?

Ochrana dusevného vlastnictva je nevyhnut-
na pre planovanie neskorSej komercionali-
zacie vedeckych vystupov. My v nej vedcom
a vyskumnikom pomahame prostrednictvom
podpornych administrativnych aj pravnych
¢innosti pri patentovani na slovenskej a eu-
ropskej trovni, pripadne prihlasovani prie-
myselnych vzorov. Mame tiez rozbehnutu
spolupracu s priemyselnymi a vyskumnymi
institiiciami na Slovensku a v zahraniéi. To
najdolezitejSie je, Ze robime vedu praktickou.
Mame vytvorené partnerstva s vyrobnymi
podnikmi pre vyvoj a inovécie. Je to taka win-
win situdcia, kedy nas vyskum a vyvoj priamo
pomaha podnikom v technologickom pokroku.
Berieme do tvahy v prvom rade potreby trhu.
Za naSich viacerych partnerov spomeniem
napriklad podniky ako MIKON, GOMS, Conti-
nental Matador, Enex trade, Sklarne RONA,
Vyskumny tistav chemickych vlakien, VUIE, Le-
oni amnoho dalSich. Nasi priemyselni partneri
mozu vyuzitvyskumné, vyvojové alaboratdrne
kapacity Trencianskej univerzity Alexandra
Dubéekav Trenéine.

organized or co-organized several conferenc-
es. We made several trips abroad in order to
meet industrial partners in Russia, Italy, USA,
Czech Republic, Bulgaria and Poland. Natural-
ly,not so small finances are necessary to make
all this possible, and we gained them through
the Operational programme Education and the
Ministry of Education, Science, Research and
Sport.

Part of the project is international as
well as domestic cooperation. How

does Centratech cooperate with other
countries?

The aim of cross-border cooperation is know-
how exchange during the application of
research and development into practice. In
addition, educational activities are organized
by cooperation parties such as specialized
workshops, seminars and international con-
ferences as well as excursions and interna-
tional internships. Thanks to Centratech, we
host four conferences, six expert seminars,
five workshops, four field trips and many oth-
eractivities.

At the very beginning you mentioned

the protection of intellectual property.
How can Centratech help your research
teams in this area?

Intellectual property protection is essential
when planning commercialization of scientific
outputs. We support scientists and research-
ers with administration and legal activities
during patenting process on national and
European level or during registration of in-
dustrial designs. We also collaborate with in-
dustrial and research institutions in Slovakia
and abroad. The most important fact is that
we make science more practical. We have built
partnerships with manufacturing companies
for joint development and innovation. It is a
win-win situation where our research and de-
velopment directly helps businesses to pro-
gress in technology. We take into account pri-
marily the needs of the market. For example, |
will mention a number of industrial partners
such as MIKON, GOMS, Continental Matador,
Enex trade, RONA, Research Institute of chem-
ical fibers, VUJE, Leoni and many others. Our
industrial partners can benefit from research,
development and laboratory capacities at Al-
exander Dubcek University of Trencin.

Trenéianska univerzita Alexandra Dubceka v Trenéine
Alexander Dubcek University of Trencin
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Poslanim Trencianskej univerzity Alexandra
Dubéeka v Trenc€ine, ktora je sticastou europ-
skeho priestoru vysokoSkolského vzdeldva-
nia a spolocného eurdpskeho vyskumného
priestoru, je rozvijat’ harmonickii osobnost;
vedomosti, midrost, dobro a tvorivost'v ¢lo-
veku a prispievat’k rozvoju vzdelanosti, vedy,
kultiry a zdravia pre blaho celej spoloénosti,
a tym prispievat’k rozvoju novej ekonomiky
a vedomostnej spolocnosti. Trencianska uni-
verzita Alexandra Dubdeka v Trenéine, ako
univerzitna vysoka Skola, ma v ramci svojho
poslania, ktoré je v stlade so zakonom o VS,
Bolonskym procesom a medzinarodnymi Stan-
dardmi, byt'v oblasti vzdelavania vyznamnym
centrom vzdelanosti s nasledovnymi rozvojo-
vymi ciel'mi:

* udrziavat'a rozvijat'svoju identitu vedeckej
avzdelavacej ustanovizne v stistave vysoko-
Skolského vzdelania doma a v zahraniéi;

« vytvarat podmienky pre kvalitné vzdelava-
nie v technickych, ekonomickych, social-
nych a zdravotnickych Studijnych odboroch;

« pripravovat'svojich absolventov tak, aby re-
prezentovali nielen najvyssi stupeii osobnej
a profesionalnej kvality, ale i ludskosti a hu-
manizmu;

* prispievat’ k vedeckému a kultirnemu
rozvoju a hospodarskej prosperite spo-
loénosti.

Univerzita poskytuje vysokoSkolské vzde-
lavanie univerzitného typu na 4 fakultach:
socialno-ekonomickych vztahov, Specialnej
techniky, zdravotnictva, priemyselnych
technoldgii: na celo-univerzitnej Katedre
politoldgie a spoloénom celouniverzitnom
pracovisku Vitrum Laugaricio. Kvalitné
vzdelavanie poskytujeme formou 3K a to
Kvalitné Studijné programy, Kvalitni uéitelia
aKvalitné prostredie.

Trentianska univerzita Alexandra Dubéceka
v Trencine ma ambiciu stat’ sa permanentne
inovujticou vzdelavacou institiciou, ktord je
naklonena zmenam v obsahovom kontexte
kultdrnych a motivaénych zmien s akcentom
na indikatory vystupu a kvality merané schop-
nostou absolventa a jeho uplatnenia sa na in-

The mission of Alexander Dubéek University
of Tren€in, which is a part of the European
Higher Education Area and the European
Research Area, is to develop a harmonious
personality, knowledge, wisdom, goodness
and creativity in a man and to contribute
to the development of education, science,
culture and health for the welfare of the
whole society and thereby contribute to the
development of a new economy and society.
Alexander Dubéek University of Trenéin, as
a university, has in its mission, which is in
accordance with the Law on Higher Educa-
tion, the Bologna process and international
standards, to be an important center of
education with the following development
objectives:

+ maintain and develop its identity as a scien-
tific and educational institution in the sys-
tem of higher education athome and abroad:

* create conditions for quality education
in technical, economic, social and health
fields of study;

* prepare its graduates to represent not
only the highest grade of personal and
professional quality, but also humanity
and humanism;

« contribute to the scientific and cultural de-
velopment and economic prosperity of the
society.

The University provides higher education of
university type atits 4 faculties: The Faculty
of Social and Economic Relations, The Faculty
of Special Technology, The Faculty of Health
Care, The Faculty of Industrial Technologies,
the university-wide Department of Political
Science and joint university-wide workplace
Vitrum Laugaricio. We provide quality edu-
cation through 3Q: Quality curricula, Quality
teachers and Quality environment.

Alexander Dubéek University of Trencin
aspires to be a continuously innovating edu-
cational institution, which is inclined to the
changes in the context of cultural and moti-
vational changes with an emphasis on out-
put and quality indicators measured by the
ability of graduates and their application in

Trencianska univerzita Alexandra Dubéeka v Trencine
Alexander Dubcek University of Trencin
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tegrovanom trhu prace a samozrejme realnym
vyuzitim vyskumného ainovacného potencialu.

Vedaavyskumatransfer ziskanych poznatkov
z tejto oblasti do vzdelavania je velmi dolezi-
tym aspektom nasho neustaleho zdokonalova-
niasa.V programovych obdobiach 2007-2015
sme tispesSne uzatvorili niekolko vedeckovy-
skumnych projektov a v budiicnosti chceme
vtomto trende pokracovat

Spojenie vedy, vzdelavania a praxe je v sti¢as-
nosti nevyhnutnostou v kazdej vzdeldvacej
institicii, ktora ma ambiciu uskutociiovat’
transfer poznatkov do hospodarskej sféry. Je
to spojena nadoba, prepojenost’ akcii, jedna
bez druhej nemozu napredovat:

Tieto vyzvy podnietili implementéciu projek-
tov zo Strukturalnych fondov Eurdpskej tinie,
ktorych vysledkom bol vznik a fungovanie uni-
katnych vedeckych centier:

* Gentrum kompetencie pre vyskum skla VIT-
RUM LAUGARICIO (VILA)

* Centrum excelentnosti pre keramiku, sklo
asilikatové materialy (CEKSIM),

* Centrum hyperbarickej oxygenoterapie
(HBO),

« Vlyskumno - vzdelavacie centrum obnovitel:
nych zdrojov energie (VUCOZ),

+ Bielokarpatska sklarska vyskumno - vyvojo-
vaavzdelavacia zakladiia (KASKLO),

* Centrum transferu technoldgii Trencianskej
univerzity Alexandra Dubéeka v Trentine
(Centratech).

* Pracovisko 3D Fakulty Specidlnej techniky
Trencianskej univerzity Alexandra Dubéeka
vTrencine (3D).

the integrated labour market and the real
use of research and innovation potential.

Science and research and the transfer of
knowledge gained in this field to education
are a very important aspect of our continu-
ous improvement. In the programming peri-
od 2007 - 2015, we successfully concluded
a number of research projects and we want
to continue this trend in the future.

Linking science, education and practice is
now a necessity in every educational institu-
tion that aspires to transfer knowledge into
the economy. These areas are interconnec-
ted; one cannot advance without the other.

These challenges have prompted the imple-
mentation of projects from EU structural
funds, which resulted in the establishment
and operation of unique scientific centers:

* Center of Competence for glass research
VITRUM LAUGARICIO (VILA)

* Center of Excellence for ceramics, glass
and silicate materials (CEKSIM),

* Center of Hyperbaric Oxygen Therapy
(HBO),

* Research and educational center of re-
newable energy sources (VUCOZ),

* White Carpathian glass research-develop-
ment and educational base (KASKLO),

* Technology Transfer Center of Alexander
Dubéek University of Trenéin (Centra-
tech).

Trenéianska univerzita Alexandra Dubceka v Trenéine
Alexander Dubcek University of Trencin




CENTRUM KOMPETENCIE SKLA VITRUM LAUGARICIO (VILA)
GLASS COMPETENGE CENTER VITRUM LAUGARICIO (VILA)

Centrum kompetencie skla Vitrum Laugaricio
(VILA) je spolocnym pracoviskom TnUAD, Usta-
vu anorganickej chémie SAV Bratislava, Fakul-
ty chemickej a potravinarskej technologie STU
Bratislava a sklarne RONA, a.s. Lednické Rovne
lokalizovanym v priestoroch TnUAD. Predsta-
vuje jediné slovenské pracovisko zamerané
nazakladny a aplikovany vyskumv oblasti skla,
od roku 2012 je nositelom Centra excelentnosti
pre keramiku, sklo a silikatové materialy ;CEK-
SIM), ktoré je spoloénym pracoviskom UACH
SAV BA, TnUAD a UACH SAV KE. VILA ma nepre-
rus$ent kontinuitu s trenéianskym Vyskumnym
a vyvojovym dstavom sklarskym (VVUS),
na ktorom pracovisko vzniklo ako Spolocné
laboratdrium pre zakladny vyskum skla Centra
chemického vyskumu SAV a VVUS uz v aprili
1983. Z tohto pohladu ma pracovisko uz viac
ako Stvrtstorocnu tradiciu oblasti zakladného
aaplikovaného sklarskeho vyskumu.

V siicasnosti je pracovisko vybudované kom-
plexne, disponuje Sirokou Skalou Spickovych
pristrojov medzinarodného rozmeru, ako kom-
pletné laboratdrium materialového vyskumu,
ktoré zabezpecuje cely proces vyvoja, pripra-
vy acharakterizacie materialov nielen v oblas-
ti bezprostredného objektového zamerania
centra, teda skla a keramiky, ale materialov
vSeobecne, €i uz kovov, polymérov alebo inych
typov materialov. Spojenim spolupracujiicich
partnerov vzniklo na Slovensku unikatne vy-
skumno-vyvojové centrum, ktoré zabezpecuje
vSestranne prospesnii kooperaciu akadémie,
univerzit aj priemyselnej sféry. Jeho prinosom
ako vzdelavacej institicie je hlavne to, Ze je
zdrojom Studentov. VILA TnUAD totiZ pravi-
delne poniika miesto vybranym doktorandom
TnUAD, ktorych v ramci svojej vyskumnej
prace vedie k rieSeniu Specializovanych tloh
tykajiicich sa vyskumu a vyvoja nekovovych
anorganickych materialov, predovSetkym
skla a pokro€ilych keramickych materialov
akompozitov.

Do fungovania VILA TnUAD sa v ramci projek-
tovych aktivit zapajajii univerzitné pracovis-
ka nielen z vysokych 3kél na Slovensku, ale aj
v Gesku, Nemecku alebo Velkej Britanii. VILA

Glass competence Center Vitrum Laugaricio
(VILA) is a joint department of TnUAD, Institu-
te of Inorganic Chemistry of Slovak Science
Academy Bratislava, Faculty of Chemical and
Food Technology STU Bratislava and glasswor-
ks RONA a.s. Lednické Rovne. The Center is
localized on premises of TnUAD and is the only
Slovak institution focused onbasic and applied
research of glass. Since 2012 it comprises the
Center of Excellence for ceramics, glass and si-
licate materials (CEKSIM), CEKSIM being a joint
department of the Institute of Inorganic Che-
mistry of Slovak Science Academy Bratislava,
TnUAD and the Institute of Inorganic Chemistry
of Slovak Science Academy KoSice. VILA con-
tinues the tradition of Tren€in Research and
Development Glass Institute (VVUS), where
the department was established as The joint
laboratory for fundamental research of Glass
Center of Chemical Research of Slovak Science
Academy and VVUS already in April 1983. From
this perspective, the department has more
than a quarter-century tradition of basic and
applied glass research.

Currently, the workplace is built complexly, has
awide range of high-tech apparati at its dispo-
sal. It is a complete laboratory for materials
research, and provides the entire process of
development, preparation and characteriza-
tion of materials not only in the immediate sub-
ject of its studies, namely glass and ceramic
materials, but all material in general - metals,
polymers or other types of materials. By coo-
peration of partners, a unique research and
development center, which provides mutually
benefitting cooperation of academy, universi-
ties and industrial sector was established in
Slovakia. The importance of it, as an educatio-
nal institution, is mainly that it is a source of
students. VILA TnUAD regularly offers a place
for selected doctorals of TnUAD, which in the
course of its research work leads to finding
solutions of specialized tasks related to resear-
ch and development of non-metallic inorganic
materials, especially glass and advanced cera-
mics and composites.

VILAThUAD cooperatesinvarious projects with




TnUAD v ramci svojich aktivit rieSi vedecko-vy-
skumné ulohy na baze vymeny skisenosti,
vysledkov a aplikacie do vzdelavace;j Einnosti
apre priemyselnych partnerov.

VILA TnUAD predstavuje jediné slovenskeé pra-
covisko zamerané na zakladny a aplikovany
vyskum v oblasti skla a su¢asne aj na univer-
zitne vzdelavanie vratané doktorandského
Stidia v tejto oblasti. Studijny program Anor-
ganické technologie a materidly (anglicky
nazov Inorganic Technology and Materials) sa
poskytuje v tretom stupni vysokoSkolského
Stadia (PhD.).

v
Wi 5

university departments not only from Slovakia,
but also from the Czech Republic, Germany
and the UK. VILA TnUAD conducts scientific
research based on the exchange of experience,
results and application into educational activi-
tiesand industrial partners.

It represents the only Slovak workplace focu-
sed on basic and applied research in the field
of glass, and at the same time, on higher edu-
cation including doctoral studies in this field.
University program Inorganic Technology and
Materials is provided in the third higher educa-
tion degree (PhD.).

Kordznavrstvaaprodukty kordzie analyzované na povrchu vapenato-hlinitokremicitanovom skle po kordzii vo vodnom

roztoku chloridu sodného.

The corrosion layer and corrosion products analysed on the surface of calcium aluminosilicate glass after corrosionin

aqueous sodium chloride solutions.

Opticky emisny spektrometer
s indukéne viazanou plazmou
Vista MPX(Varian)

Optical emission spectometer
with induketively coupled plas-
ma Vista MPX (Varian)




CENTRUM EXCELENTNOSTI PRE KERAMIKU, SKLO A SILIKATOVE MATERIALY (CEKSIM)
CENTER OF EXCELLENCE FOR CERAMICS, GLASS AND SILICATE MATERIALS (CEKSIM)
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Elekronovy mikroskop (JEOL
JSM-7600 F/EDS/WDS/EBSD)
Scanning electron microscope
(JEOL JSM -7600 F/EDS/WDS/
EBSD)

Vybudovanie centra vyznamne prispelo k vy-
tvoreniu podmienok na realnu prevadzku
centra medzinarodného rozmeru s orienta-
ciou navyskum chémie materialov. Aby takéto
centrum malo eurdpske parametre, bola nevy-
hnutna investicia nielen do pristrojov, ale aj
do najmodernejSich informacnych technolo-
gii, ktoré umoznia spracovanie, zalohovanie
a ochranu ziskanych tidajov v realnom ¢ase,
ktoré budu dostupné pre vSetkych élenov kon-
zorcia, zabezpecenie pristupu do svetovych
databaz, ako aj zefektivnenie komunikacie
¢lenov konzorcia.

Zamerom projektu je podporovat’koncentraciu
najlepSich (excelentnych) vyskumno-vzde-
lavacich kolektivov do monotematickych
centier s definovanymi zamermi na realizaciu
vyskumnych aktivit v danom vednom odbore.
Spojenie timov do Centra excelentnosti pre
keramiku, sklo a silikatové materialy nie je sa-
moticelné, predpoklada vyznamny synergicky
efekt spoluprace. Synergia by malaviestnielen
k vy$Sej kvalite vyskumu, ale predovSetkym
k vyskumu a vyvoju novych materidlov v ob-
lastiach, ktoré st v medzinarodnom meradle
prioritizované.

V ramci projektu bolo na pode Trencianskej
univerzity Alexandra Dubéeka v Trencine slav-
nostne otvorené jedno z najlepSie vybavenych
centier materialového vyskumu na Slovensku.
Vedecko-vyskumné pracovisko ,Centrum ex-
celentnosti pre keramiku sklo a silikatové ma-
terialy“ bolo vybudované vdaka podpore z Eu-
ropskeho fondu regionalneho rozvoja v ramci
operacného programu Vyskum a vyvoj. Cen-
trum je spolo¢nym pracoviskom Trenianskej
univerzity Alexandra Dubéeka v Tren¢ine, Usta-
vu anorganickej chémie Slovenskej akadémie
vied v Bratislave a Ustavu materialového vy-
skumu Slovenskej akadémie vied v KoSiciach.

Vybudované laboratoria elektronovej mik-
roskopie, rontgenovej difrakcie, termickej ana-
Iyzy, keramografické a pecné laboratoria a la-
boratdrium spektrometrie sliziana excelentny
vyskum v oblasti keramiky, skla a silikatovych
materialov, ako aj na Skolenie doktorandov.

Development of the center has significantly
contributed to creation of conditions for
real operation of internationally recognized
center focusing on research in materials che-
mistry. Building such center with European
parameters required investments. It was ne-
cessary to invest not only in the equipment,
but also in the most advanced information
technologies that enable real time data pro-
cessing, backup and protection and make it
available to all members of the consortium,
provide access to global databases and stre-
amline communication among members.

The aim of the project is to promote the con-
centration of the best research and training
teams into monothematic centers with clear
focus on the performance of research acti-
vities in a given field of expertise. Merging
teams into the Center of Excellence for cera-
mics, glass and silicate materials has a rea-
son, significant cooperation synergies are
expected. Synergie should lead to improved
quality of research, but above all to the re-
search and development of new materials in
fields, that have international priority.

One of the best-equipped centers of material
research in Slovakia has been inaugurated
at Alexander Dubéek University of Trenéin
as a part of the project. Scientific-research
institute ,Center of Excellence for ceramics,
glass and silicate materials” was built with
the support of European Regional Develop-
ment Fund under the Operational Programme
Researchand Development. The centerisa jo-
intworkplace of Alexander Dub&ek University
of Tren&in, Institute of Inorganic Chemistry
of Slovak Academy of Sciences in Bratislava
and Institute of Materials Research of Slovak
Academy of Sciences in KoSice.

Newly built laboratories for electron micro-
scopy, X-ray diffraction, thermal analysis,
ceramographic and furnace laboratories and
spectroscopy laboratory serve for excellent
research in the field of ceramics, glass and
silicate materials and the training of PhD stu-
dents.




Strategicke ciele pracoviska:

* vyraznym sposobom prispeje k zlepSeniu
technickej infrastruktiry Spickovych vy-
skumnych pracovisk v ich prioritnej vy-
skumnej oblasti,

vyraznym sposobom zlepSi podmienky
vzdeldvacieho procesu a pripravy novej
generacie vedeckych pracovnikov, ako aj
vysokokvalifikovanych pracovnikov pre
priemyselné odvetvia v oblasti predmetu
vyskumu centra,

lepSia kooperdcia s praxou prispeje k zvysSe-
niu konkurencieschopnosti regionu, vytvori
nové pracovné prilezitosti a zvySi kvalitu lud-
ského potencialu,

prostrednictvomvzniku centra excelentnosti
vytvori priaznivé podmienky na hezprostred-
ni spolupracu vyskumu so spolocenskou
a hospodarskou praxou, ¢o umozni efektivny
prenos vedeckych poznatkov do praxe,

vyraznym spdsobom skvalitni a ulahéi uz
prebiehajtici vyskum bud’pre potreby praxe,
alebouz prebiehajtcich medzinarodnych pro-
jektov,

umoZni vstup vyskumnych timov centra exce-
lentnosti do medzinarodnych sieti a zvysSiich
konkurencieschopnost’pri siitaZi o zdroje 7.
Ramcového programu EU pre vyskum a vyvoj
ako aj dalSich medzinarodnych zdrojov.

Strategic goals of the workplace:

« Significant contribution to improvement
of the technical infrastructure in top rese-
arch institutions in their priority research
areas.

.

Significant improvement of the conditions
in the educational process and training of
a new generation of scientists as well as
highly skilled workforce for industries re-
lated to research areas of the center.

Better cooperation with practice will help
to increase regional competitiveness, cre-
ate new jobs and improve the quality of hu-
man potential.

Development of the Center of Excellence will
create favorable conditions for close coope-
ration hetween research and social and bu-
siness space, enabling efficient application
of scientific knowledge in real life.

Significantly improve and facilitate ongo-
ing research either for the market needs or
for ongoing international projects.

.

Empowering research teams from the
Center of Excellence to join international
networks and enhance their competitive-
ness when applying for resources from 7th
EU Framework Programme for Research
and Development and other international
sources.




CENTRUM HYPERBARICKEJ OXYGENOTERAPIE (HBO)

CENTER FOR HYPERBARIC OXYGEN THERAPY (CENTER FOR HBO)
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Medicinska hyperbaricka komora
Haux STARMED 2200/2.2S s monitoro-
vacim systémom

Medical Hyperbaric Chamber Haux
STARMED 2200 / 2.2s with the moni-
toring system

.r_l:- .

Zariadenie na meranie mikrovaskular-
nej perfuzie Periflux System 5000
Apparatus for measuring micro-
vascular perfusion Periflux 5000
System

Vedecko-vyskumné pracovisko vybudované
v ramei projektu ,Dobudovanie technickej
infraStruktary pre rozvoj vedy a vyskumu
na Trencianskej univerzite Alexandra Dubéeka
prostrednictvom hyperbarickej oxygenotera-
pie” (operaény program Vyskum a vyvoj, Minis-
terstvo Skolstva, vedy, vyskumu a Sportu SR).

Centrum pre hyperbaricki oxygenoterapiu
(dalej ako Centrum pre HBO) je vedeckym pra-
coviskom Fakulty zdravotnictva Trenianskej
univerzity Alexandra Dubceka v Trenéine (dalej
ako TnUAD).

Cielom vyskumu je formulovanie novych postu-
pov v liecebnom pristupe, ktoré budu vyuzivat,
okrem siicasnej Standardnej liecby, najma pri-
nos hyperbarickej oxygenoterapie a budu tak
reprezentovat’ novii formu komplexnej lekar-
skej i oSetrovatelskej starostlivosti. Zaverec-
nym cielom tvorby tychto postupov bude ich
implementdcia do $tandardnej zdravotnickej
starostlivosti v podmienkach Slovenskej re-
publiky.

Vytvorenie uvedenych postupov, ktoré by mali
potvrdit’ predpokladany pozitivny vplyv véas-
nej aplikacie hyperbarického kyslika na prie-
beh a prognozu zle hojacich sa vredov dolnych
koncatin ako aj na priebeh a progndzu CMP,
bude znamenat’ zvrat nielen v individualnom
osude pacientov, ale bude mat’ aj vyznamny
ekonomicky celospolocensky dopad v zmier-
neni finanénych nasledkov rieSenia dlhodobej
praceneschopnosti resp. pripadnej invalidity.

Pristrojoveé vybavenie
Medicinska hyperbaricka komora Haux STAR-
MED 2200/2.2S s monitorovacim systémom

Funkeia a vyuZitie
oxygenoterapia.

Pristrojoveé vybavenie
Zariadenie na meranie mikrovaskularnej perfi-
zie Periflux System 5000

Funkeia a vyuiitie
meranie mikrovaskularnej perfuzie v tkanivach

Scientific research body established under
the project ,Completion of the technical in-
frastructure for the development of science
and research at Alexander Dubcek University
through Hyperbaric Oxygen Therapy* (opera-
tional program Research and Development,
Ministry of Education, Science, Research and
Sports).

Center for Hyperbaric Oxygen Therapy (Cen-
ter for HBO) is the scientific department of
the Faculty of Health, Alexander Dubcek Uni-
versity of Trenéin (“TnUAD”).

The research objective is to develop a new
therapeutic approach, which will, in addition
to the current standard treatment, use the
contribution of hyperbaric oxygen therapy
and will thus represent a new form of compre-
hensive medical and nursing care. The final
aim of development of these procedures will
be their implementation in the standard of
health care in the Slovak Republic.

Development of these procedures, which
should confirm the expected positive impact
of early application of hyperbaric oxygen on
the course and the prognosis of poorly he-
aling ulcers of the lower extremities as well
as the course and prognosis of stroke, will
be a turning point not only in lives of indivi-
dual patients, but will also have a significant
society-wide economic impact in alleviating
financial consequences of long-term sick le-
aves, or possible disabilities.

Instrumentation
Medical Hyperbaric Chamber Haux STARMED
2200/ 2.2s with the monitoring system

Function and usage
Oxygen Therapy

Instrumentation
Apparatus for measuring microvascular per-
fusion Periflux 5000 System

Function and usage
measurement of microvascular perfusion




pomocou kontaktného laser-dopplerovského
principu a TcPO, principu s aplikéciami v ciev-
nej diagnostike, diabetoldgii, pri lieche popale-
ninovych stavovainych.

Pristrojové vybavenie
Systém na zobrazovanie mikrocirkulacie v real-
nom c¢ase PeriCam PSI System

Funkeia a vyuiitie

systém pre laser-dopplerovské zobrazovanie
avyskum v mikrocirkulacii v realnom ¢ase, sni-
manie prekrvenia koze a povrchovych tkaniv
svysokym rozliSenim, zachytava obrazy krvnej
perfuzie rychlostou aZz minimalne 100 obra-
zov/s, ¢im umoziiuje sledovat'nielen priestoro-
vé rozloZenie perfuzie ale aj jeho dynamiku.

Pristrojové vybavenie
Ultrazvukovy pristroj s farebnym dopplerom
Z.ONEUltra

Funkeia a vyuiitie

komplexné vyuZitie pristroja pri vyskume
makrocirkulacnych zmien a zmien prekrvenia
v tkanivach, klinické aplikacie: abdomino-
vaskularne (renalne stendzy, vySetrenia aorty
atd’), vaskularne ( periférne, hibkovo), abdo-
mindlne, hrudné, pre zobrazenie povrchovych
Struktir.

Pristrojové vybavenie
Konfokalny endomikroskopicky systém PENTAX

in tissues using the contact laser-Doppler
principle and the TcPO, principle with appli-
cationsinvascular diagnosis, diabetology, in
the treatment of burns and other conditions.

Instrumentation
System for displaying microcirculation in
real time PeriCam PSI System

Function and usage

a system for laser-Doppler imaging and rese-
arch of microcirculation in real-time, sensing
of blood perfusion of the skin and superficial
tissues in high resolution, captures images of
blood perfusion min at 100 images per second,
which allows to observe not only the spatial dis-
tribution of perfusion, but also its dynamics.

Instrumentation
Ultrasonic device with colour Doppler Z.ONE
Ultra

Function and usage

comprehensive use of the device in the research
of macro-circulation changes and changes of
blood perfusion tissues, clinical applications:
abdominal-vascular (renal stenosis, aortic exa-
minations etc.), vascular (peripheral, deep), ab-
dominal, thoracic, to display surface structures.

Instrumentation
Confocal endomicroscopy system PENTAX

Ultrazvukovy pristroj s farebnym
dopplerom Z.ONE Ultra
Ultrasonic device with colour
Doppler Z.ONE Ultra

Konfokalny endomikroskopicky
systém PENTAX

Confocal endomicroscopy system
PENTAX




CENTRUM HYPERBARICKEJ OXYGENOTERAPIE (HBO)

CENTER FOR HYPERBARIC OXYGEN THERAPY (CENTER FOR HBO)

Inkubator C02
Carbon Dioxide Incubator

Dewarova nadoba- valcova
Dewar flask - cylindrical

HRM analyzator
Rotor- Gene Q5 plex
HRM analyzer
Rotor- Gene Q5 plex

Funkeia a vyuiitie

spojenie endoskopie s konfokalnou mikrosko-
piou poskytuje skenované laserové obrazy
s vysokym rozliSenim, ktoré st porovnatelné
s konvenénou histologiou.

Pristrojové vybavenie
Inkubdtor CO,

Funkeia a vyuiitie

Inkubdtor je vhodny na kultivaciu buniek pri
typickych podmienkach 37°C. Inkubator umoz
fiuje nastavenie presnych podmienok pH pri do-
drziavani definovanej atmosféry CO,. Ohrevny
systém CO, inkubdtora taktieZ umoZiiuje hort-
covzdusnu sterilizaciu pri teplote 187,5°C.

Pristrojové vybavenie
Dewarova nadoba-valcova

Funkcia a vyuiitie
Chladenie vzoriek, uchovavanie vzoriek v teku-
tom dusiku, kysliku alebo v suchom l'ade.

Pristrojové vybavenie
HRM analyzator Rotor - Gene Q5 plex

Funkeia a vyuiitie

Polymerazova retazova reakcia v realnom ¢ase
(RealTime PCR), Vysoko-rozliSovacia analyza
kriviek topenia (HRM), Pristroj poskytuje kom-
pletné zazemie pre metodologicky Siroki pale-
tu molekulovo-hiologickych vySetreni v biome-
dicinskom vyskume i diagnostike.

Pristrojoveé vybavenie
Fluorescencny mikroskop Olympus BX 43

Funkeia a vyuiitie

Mikroskopické pozorovania hiologickych pre-
paratov s fluorescenénymi sondami a moleku-
lami.

Pristrojoveé vybavenie
Elisa analyzator Gemini s prisluSenstvom

Funkeia a vyuiitie
spracovanie mikrotitracnych dosticiek meto-
dou ELISA, vyuZitie v aplikovanom vyskume

Function and usage

joining endoscopy with confocal microsco-
py provides laser scanned images of high
resolution, comparable to conventional his-
tology.

Instrumentation
Carbon Dioxide Incubator

Function and usage

suitable for culturing cells under typical con-
ditions of 37°C. The incubator allows precise
adjustment of pH conditions respecting defi-
ned atmospheric CO,. Heating system of the
CO, incubator also allows hot air sterilization
at187.5°C.

Instrumentation
Dewar flask - cylindrical

Function and usage
Cooling of samples, sample storage in liquid
nitrogen, oxygen, or dry ice.

Instrumentation
HRM analyzer Rotor - Gene Q5 plex

Function and usage

polymerase chain reaction in real time (Re-
alTime PCR), High-resolution melting curve
analysis (HRM). Device provides complete
facilities for a wide range of methodological
molecular-biological examinations in hiome-
dical research and diagnostics.

Instrumentation
Fluorescence microscope Olympus BX 43

Function and usage

Microscopic observation of biological speci-
mens using fluorescent probes and molecu-
les.

Instrumentation
Elisa Gemini analyzer with accessories

Function and usage
processing micro-titration plates using
ELISA method. Use in applied research and




a nepriamej imunologickej diagnostike v bio-

medicine.

Pristrojové vybavenie
Laminarny box

Funkeia a vyuiitie

box s laminarnym pradenim riadeny mikropro-
cesorom pre vytvorenie sterilného prostredia
pre manipulaciu s bunkami, so vzorkami DNA
ainymi vzorkami.

Pristrojové vybavenie
Elektroforéza

Funkeia a vyuiitie

systém umoZziiuje horizontalnu, resp. vertikal-
nu separaciu latok v jednosmernom elektric-
kom poli.

Fluorescenény mikroskop Olympus BX 43
Fluorescence microscope Olympus BX 43

indirect immunological diagnostics in bio-
medicine.

Instrumentation
Laminar box

Function and usage

aboxwith laminar flow controlled by a micro-
processor to create sterile environment for
cell manipulation, manipulation with DNA
samples and other samples.

Instrumentation
Electrophoresis

Function and usage
system allows horizontal and vertical sepa-
ration of substances in the DC electric field.

Elisa analyzator Gemini s prisluSenstvom
Elisa Gemini analyzer with accessories

Laminarny box
Laminar box

Elektroforéza
Electrophoresis




VYSKUMNO - VZDELAVACIE CENTRUM OBNOVITELNYCH ZDROJOV ENERGIE (VUCOZ)
RESEARCH AND EDUCATIONAL CENTER OF RENEWABLE ENERGY SOURCES (VUCO2)
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Vyskumno-vzdeldvacie pracovisko vybudova-
né v ramci spolocného projektu Trencianskej
univerzity Alexandra Dubceka v Tren€ine a spo-
loénosti RMCs.r.0. Nova Dubnica ,Vyskum tech-
nologickej zakladne pre navrh aplikacii vyuzi-
vania obnovitelnych zdrojov energie v praxi“
(operacny program Vyskum a vyvoj, Minister-
stvo Skolstva, vedy, vyskumu a Sportu SR).

Vyskumno-vzdeldvacie centrum pozostavaz vy-
skumného laboratdria, pocitacovej miestnosti
pre matematické modelovanie prepojenej so
superpocitaom®, Specializovanej prednasko-
vej a seminarnej miestnosti vybavenej Studij-
nymi pomdckami a experimentalnou stanicou
s laboratornym fyzikdlnym modelom, ktora
umoziiuje nepretrzité dlhodobhé monitorovanie
a vyhodnocovanie prevadzkovych dat energe-

tickych zdrojov.

Spomedzi obnovitelnych zdrojov energie je
¢innost’ centra orientovana najma na solarnu
energiu s vyuzitim fotovoltickych panelov a ter-
moelektrickych generatorov v kombinacii s ve-
ternou energiou ziskavanou prostrednictvom
veternych turbin. Fotovolticky (FV) panel, ter-
moelektricky generdtor (TEG) aveterna turbina
budi modelované matematickymi modelmi
opisujiicimi spravanie sa danych zdrojov pro-

Research and educational center established
under the joint project of Alexander Dubéek
University of Tren¢in and the company RMC
s.r.0. Nova Dubnica named ,Research of tech-
nological base for designing applications for
the use of renewable energy sources in prac-
tice” (Operational program Research and
Development, Ministry of Education, Science,
Research and Sport).

Research and educational center comprises
a research laboratory, a computer room for
mathematical modelling linked to a ,super-
computer”, aspecialized lecture and seminar
room equipped with study aids and an expe-
rimental station with laboratory physical mo-
del that allows continuous long-term monito-
ring and evaluation of operational data from
energy sources.

Of all renewable energy sources, this center
mainly focuses on solar energy using photo-
voltaic panels and thermoelectric generators
in combination with wind energy obtained
from wind turbines. Photovoltaic (PV) panels,
thermoelectric generators (TEG) and wind
turbines will be modeled using mathemati-
cal models describing the behavior of these
sources through their electrical, thermal




strednictvom ich elektrickych, tepelnych a me-
chanickych charakteristik. Behavioralnym
modelovanim budii napodobiiované vSetky
typické priebehy charakteristik obnovitelnych
energetickych zdrojov tak, aby mohli byt'dalej
pouZitelné pre analyzu a simulaciu obvodov pri
vyskume a vzdeldvacom procese vo vSetkych
troch stupiioch vysokoSkolského Stidia. Adi-
tivnou suicastou centra je laboratorny fyzikal-
ny funkény model synergickej kombinacie ob-
novitelnych energetickych zdrojov umoziiujiici
priamu konfrontaciu modelovanych a realnych
charakteristik.

Sirenie poznatkov o obnovitelnych zdrojoch
energie bude realizované v siicinnosti so
Standardizovanym vzdeldvacim procesom
na univerzite a to zaradenim prednaskovych
cyklov a cviceni do akreditovaného Studijné-
ho programu, kratkodobymi kurzami a semi-
narmi, dlhodobymi kurzami i konferenciami.

Vedomosti a praktické skiisenosti ziskané Stu-
dentmivyskumnou pracou v centre, respektive
absolvovanim niektorej zo vzdelavacich aktivit
organizovanej centrom, zlepSia ich schopnost’
koncepéného chapania, rozSiria vedomostny
obzor a sformujii vztah k vyskumu obnovitel:
nych zdrojov energie.

and mechanical characteristics. Behavioral
modeling will emulate all the typical develo-
pments of characteristics of renewable ener-
gy sources in a way, that allows this data to
be used for the analysis and simulation devi-
ces for research and educational process in
all three levels of university studies. Another
part of the center will be an operational phy-
sical model of a synergistic combination of
renewable energy sources permitting direct
confrontation of simulated and real charac-
teristics.

Dissemination of information on renewable
energy sources will be realized in conjunc-
tion with the standardized education pro-
cess at the university by including lecture
courses and seminars into an accredited
degree program, using short courses and
seminars or long-term courses and conferen-
ces.

The knowledge and practical experience gai-
ned by students during research at the center,
or by completing one of the educational activi-
ties organized by the center, will improve their
ability to conceptually understand, to expand
their knowledge horizon and to create a rela-
tionship to renewable energy research.




BIELOKARPATSKA SKLARSKA VYSKUMNO-VYVOJOVA

A VZDELAVACIA ZAKLADNA (KASKLO)

WHITE CARPATHIAN GLASS RESEARCH-DEVELOPMENT

AND EDUCATIONAL BASE (KASKLO)

= VYSOKA SKOLA
6 CHEMICKO-TECHNOLOGICHA
V PRAZE

Vyskumno-vzdelavacie pracovisko vybudova-
né v ramci spolocného projektu Trendianskej
univerzity Alexandra Dubcéeka v Trencine,
Vysokej Skoly chemicko - technologickej Pra-
ha a Strednej umeleckopriemyslovej Skoly
Vala$ské Mezifici ,Bielokarpatska sklarska
vyskumno-vyvojova a vzdelavacia zakladiia®
(Operaény program cezhrani¢nej spoluprace
SR - CR 2007-2013, Ministerstvo podohospo-
darstvaarozvoja vidieka SR).

Vedecko-vyskumné pracovisko vybudované
ako vzdelavacia, vyskumna a vyvojova sklar-
ska zakladiia na izemi Euroregionu Bilé - Biele
Karpaty, tradiénom tzemi sklarskej vyroby.
Pracovisko podporuje vymenu skiisenosti,
transfer technoldgii a zlepSovanie vzajomnej
spoluprace medzi podnikmi, univerzitami
a vyskumnymi strediskami, ¢o umozni udr-
Zanie konkurencieschopnosti a ekologizaciu
sklarskych podnikov.

Hlavna ¢innost'pracoviska:

1. Vybudovanie a prevadzka certifikovaného
laboratoria RTG fluorescencne;j spektrosko-
pie na Trendianskej univerzite Alexandra
Dubéeka: nakup pristroja TIGER S8, tavicky,
lisu a planetarneho mlyna, vyvoj metodik

KASKLO is the research and educational training
center established under the joint project of Ale-
xander Dubéek University of Trenéin, University
of chemistry and technology in Prague and Art
Glass School in Vala§ské Mezifici, ,White-Car-
pathian glassmaking research - development
and educational base.” (Operational Program of
interstate cooperation between Slovak Republic
and Czech Republic 2007-2013, Ministry of Agri-
culture and Rural Development).

Thisscientific research bodywas established
as an education, research and development
glassmaking base in the White Carpathians
Euroregion, the traditional territory of glass-
making. This body supports the exchange of
experience, technology transfer and impro-
vement of mutual cooperation between bu-
sinesses, universities and research centers,
and in this way maintain competitiveness and
ecologisation of glass business.

The main activities of KASKLO:

1. Construction and operation of a certified
X-ray fluorescence spectroscopy laboratory
at Alexander Dubgek University: purchase
of appliance TIGER S8, melting machines,
apress and a planetary mill, the development



merania orientovanych na potreby praxe
podnikov sklarskeho priemyslu v CR i SR.
Laboratdrium je vyuzivane i vo vzdelava-
com proceseinzinierskeho a doktorandské-
ho $tidia.

2. lytvorenie zdielaného vypoctového a infor-
macného centrav GLASS CENTRU na Stred-
nej umelecko priemyslovej Skole sklarskej
a softwaru, inStaldcia a zabezpecenie zdie-
lanej prevadzky.

3. Vypracovanie metodik optimalizacie ener-
getickej zataze vysokoteplotnych procesov
sklenych materidlovavytvorenie prislusné-
ho zdielaného experimentélneho a vyvojo-
vého pracoviska v ramci GLASS CENTRA.

of measurement methodologies based on
practical needs of enterprises in the glass
industry in the Czech Republic and Slovakia.
The laboratory is also used in the educational
process for engineering and doctoral studies.

2.Creation of a shared computing and infor-

mation center in the Glass Center of The
Art Glass School in Vala§ské Mezifici: pur-
chase of hardware and software, installa-
tion and service of a shared workplace.

3. Development of methodologies for optimi-

zing the energy requirements of high-tem-
perature processes of glass materials and
establishment of corresponding shared
experimental and development workplace
within the Glass Center.




PRACOVISKO 3D FAKULTY SPECIALNEJ TECHNIKY TRENCIANSKE) UNIVERZITY
ALEXANDRA DUBCEKA V TRENCINE (3D)

30 WORKPLACE AT THE FACULTY OF SPECIAL TECHNOLOGY AT ALEXANDER
DUBCEK UNIVERSITY IN TRENCIN (3D)

Cinnnst’pracnviska je zamerana na skenovanie
objektov a tla¢ 3D modelov dostupnych v od-
bore strojarstva, architektiry, inZinierstva
a konstrukcii (AEC). Tladiarei 3D systémov
tlaéi rychlo a Iahko biele ale aj farebné fyzikal-
ne modely s vysokym rozliSenim z 3D CAD, BIM
adalSich digitalnych dat.

3D ruény skener poskytuje optimalizovany
a lahko integrovatelny 3D softvér pre digitali-
zaciu, vizualizaciu 3D modelu v redlnom ¢ase,
algoritmy na optimalizaciu povrchu, kompati-
bilitu s Microsoft Windows, softvérovii integ-
raciu pomocou dynamickych kniznic, export
stiborov do Standardnych formatov.

Pristrojové vybavenie:
Tlagiarefi Zprint 650 s technickou $pecifikaciou:

* Farba: viacfarebna (5 tla¢ovych hlav, zahfiia
aj samostatnii ¢iernu)

* RozliSenie: 600 x 540 dpi

+ Automatizécia: pIna (automatické naplnenie
prasku / recyklacia prasku / spojivo v kaze-
tach/ ovladaci panel na tlaciarni)

* Rychlosttlace: 28 mm/hodinu

* Rozmerytlace: 254 x 381x 203 mm

+ Material: vysoko-vykonny kompozit

* Hribka vrstvy:0.089-0.102mm

* Podet trisiek:1520

* Podporované formaty: STL, VRML, PLY, 3DS,
IPR

* Pozadované elektrické napitie: 100-240V,
15-1.5A

* Podporované systémy: Windows® XP Pro-
fessional and Windows Vista® Business/
Ultimate

* Certifikacia: CE, CSA

Pristrojové vybavenie:
Zscaner 800 s technickou Specifikaciou:

* Pouzitie: Reverzné inZinierstvo, navrh, vyro-
ba, digitalne makety, simuldcia

* Rychlost’'skenovania: 25 000 merani/s

« Laser:Triedall (bezpeény pre oci)

* Pocet kamier:3

* Presnost’XY:AZ 40 mikrdnov

* RozliSenie: 0,/mmZ

The activity of the laboratory is focused on
scanning objects and printing 3D models avail-
able in the field of mechanical engineering,
architecture, engineering and construction
(AEC). Printer of the 3D systems prints quickly
and easily white and color physical models in
high resolution of 3D CAD, BIM and other dig-
ital data.

3D handheld scanner provides optimized and
easily integrated 3D software for digitization
and visualization of a 3D model in real-time,
algorithms for surface optimization, compati-
bility with Microsoft Windows, software inte-
gration using dynamic libraries, exporting files
instandard formats..

Instrumentation:
Printer ZPrinter 650 technical specification:

* Color: multicolor (5 print heads, including
one for black color)

* Resolution: 600 x 540 dpi

* Automation: Full (automated powder filling /
powder recycling/ binder in packs / control
panel on the printer)

* Build Speed: 28 mm/hour

* Build Size: 254 x 381x 203 mm

+ Material Options: High performance compos-
ite

* LayerThickness: 0.089-0.102 mm

* Number of Nozzles: 1520

* Supported formats: STL, VRML, PLY, 3DS,
IPR

* Electrical requirements: 100-240V,15-7.5A

* Supported systems: Windows® XP Profes-
sional and Windows Vista® Business/Ulti-
mate

* Certification: CE, CSA

Instrumentation:
Zscaner 800 technical specification:

+ Use: Reverse engineering, design, manufac-
turing, digital models, simulation

+ Sampling Speed: 25000 measurements/s

« Laser:Class Il (Eye safe)

* Number of Cameras: 3

* XY Accuracy: Up to 40 microns




* 1S0:20 ym - 0.1L/1000

* Hibka pola: 30cm

« Softwarovy balik: ZScan

* Rozmery:171x 260 x 216 mm

+ Formaty exportovanych stiborov: DAE, FBX,
MA, 0BJ, PLY, STL, TXT, WRL, X3D, X3DZ, ZPR

* Vyhovuje predpisom: CE

* Prenos dat: FireWire

+ Napdjanie: FireWire

* Kompatibilita notebookov: Procesor Intele,
Core™ 2 Duo, 4GB RAM, grafika NVIDIA Qu-
adroNVS

+ 320M (pre grafickii pamatvyhradené 256 MB),
poZadovany operacni systém Windows Vista®

* Business 64 hit alebo Windows® XP Profes-
sional 64 bit

Vysledky a pripadové Studie:

Tla¢ 3D modelov pre EOD COE Trenéin ( Explosi-
ve Ordnace Disposal Centre of Excelance: 3ks
zapalovacov-1x PD 30, 2x CSMI. Tvorba cad mo-
delu - 3D tlaé 2ks 9M14M - maljutka-tvorba cad
modelu - 3D tlac.

* Resolution:0.1mmZ

* 1S0:20 pm + 0.1L/1000

* Depth of Field: 30 cm

+ Software: ZScan

* Dimensions: 171x260x 216 mm

* Exported file formats: DAE, FBX, MA, OBJ, PLY,
STL, TXT, WRL, X3D, X3DZ, ZPR

* Certification: CE

+ DataTransfer: FireWire

* Power Source: FireWire

+ System Requirements: Intel® Core™ 2 Duo
CPU, 4GB RAM, NVIDIA Quadro NVS

* 320M Video Card (256 MB dedicated memo-
ry), Windows Vista®

* Business 64-bit or Windows® XP Profes-
sional 64-bit

Results and Case studies:

3D models printing for EOD COE Trenéin (Explo-
sive Ordnance Disposal Centre of Excellence:
lighters 3 pcs- 1x PD 30, 2xCSMI. Creation of a
CAD model + 3D print 2pcs 9IM14M - Malyutka -
creating of CAD model + 3D print.




TECHNOLOGY TRANSFER CENTER OF ALEXANDER DUBCEK
UNIVERSITY OF TRENCIN (CENTRATECH)
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CENTRUM TRANSFERU TECHNOLOGII

univ,
wa erz;
\z“% Tty

A Matador

(ontinental %
TN

RONA
MIKON®

CENTRATECH

Centrum transferu technoldgii je vybudované
v ramci projektu ,ZvySovanie kvality a kapacity
ludskych zdrojov v oblasti vyskumu a vyvoja
na TnUAD prostrednictvom vzdelavania, zahra-
nicnej spoluprace a transferu odbornosti do pra-
xe“ (operaény program Vzdelavanie, Minister-
stvo Skolstva, vedy, vyskumu a Sportu SR).

Trencianska univerzita Alexandra Dubéeka
v Trenéine tak vytvdra priestor pre uplatnenie
talentovanych postdoktorandov a absolventov
inZinierskeho Stidia s technickym zameranim.
V ramei vedeckého kariérneho rastu im posky-
tuje odborné Skolenia zamerané na Spickové
laboratdrne pristroje a na ich detailnd funkcio-
nalitu, ktoré boli ziskané v ramci investiénych
projektov a odborné jazykové vzdelavanie v an-
glickom jazyku pre zahranicné vedecké pub-
likovanie i nadvéazovanie spoluprace. Zaroveii
sa na pode Trencianskej univerzity Alexandra
Dubéeka v Trenéine uskuto€iiuji medzinarodné
vedeckeé konferencie so zameranim na transfer
materidlového vyskumu do praxe.

Trencianska univerzita Alexandra Dubéeka
v Trencine podIa svojho strategického zameru
budovania Centra transferu technoldgii TnUAD
rozSirila a nadialej rozSiruje svoj tim o mladych
vysokokvalifikovanych pracovnikov, ktori tak
mozu najst'uplatnenie na spoloénom pracovis-
ku Vitrum Laugaricio a na Fakulte priemysel-
nych technoldgii v Pichove. Vitrum Laugaricio

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Treéin (Centratech)

The Technology Transfer Center was estab-
lished under the project to increase the
quality and capacity of human resources in
research and development at TnUAD throu-
gh education, international cooperation and
transfer of expertise into practice ,(Opera-
tional Program Education, Ministry of Educa-
tion, Science, Research and Sport).

This is how Alexander Dubéek University of
Tren€in creates space for the use talents of
postdocs and graduates of technical engi-
neering studies. In their scientific career
development, we provide vocational training
aimed at high-end laboratory instruments
(obtained under investment projects), their
detailed functionality, and specialized En-
glish language training for foreign scientific
publishing and networking. At the same time,
Alexander Dubéek University of Tren€in, orga-
nizes international scientific conferences fo-
cusing on the transfer of materials research
into practice.

Alexander Dubéek University of Trenéin, in
line with the strategic plan of building the
Technology Transfer Center, has expanded
and continues to expand its team of highly
skilled young workers, who may thus find
application in the joint workplace Vitrum
Laugaricio and at the Faculty of Industrial
Technologies in Pichov. Vitrum Laugaricio



je Spickovo vybavené pracovisko orientujiice
sa na vyskum a aplikovany vyvoj v oblasti skla,
silikatovych materialov a keramiky. Ma Statut
excelentného pracoviska v Eurdpskej tnii.
Fakulta priemyselnych technoldgii v Piichove
patri medzi desiatku najlepSich technickych
fakult na Slovensku. Je vynimo¢na predovSet-
kym priamou vézbou na vyrobnti prax a pripra-
vou odbornikov pre jej potreby. Svojim za-me-
ranim predstavuje unikat v ramci Slovenskej
republiky.

Komplexny proces transferu materialového
know-how, optimalizovanych vyrobnych a pro-
dukénych postupov v oblasti skla, silikatovych
a polymérnych materialov, gumy a keramiky
do vyrobnej sféry bude na Tren¢ianskej uni-
verzite Alexandra Dubéeka v Trenéine zabez-
pecovat’ novovybudované Centrum transferu
technologii TnUAD (CENTRATECH).

Centrumtransferu technoldgii TnUAD ma ambi-
ciu zahezpecovatSiroku Skalu sluzieb v oblasti
vyhladavania, triedenia, riadenia, ako aj zhod-
nocovania inovacného potencialu a ochrany
vysledkov dusevného vlastnictva Trencianskej
univerzity Alexandra Dubéeka v Trenéine. Hlav-
nymi prioritami centra bude pomoc pri vyhla-
davani partnerov ainvestorov z priemyselného
a podnikatel'ského prostredia a prevadzkovani
spin-off spolocnosti. Budovanim komunikacie
medzi akademickou a stikromnou sférou bu-
deme plne schopni nastavovat'podmienky pre
transfer technoldgii a znalosti do praxe, chra-
nit'a spravovat'dusevné vlastnictvo odbornych
pracovnikov Trenéianskej univerzity Alexandra
Dubéeka v Trencine a poskytovat' vedeckovy-
skumnym pracoviskam ale aj firmam profesio-
nalnu podporu a servis vo vSetkych stivisiacich
oblastiach od nadviazania komunikacie, licen-
covania aZ po implementaciu novych technolo-
gickych procesov do vyroby.

has a state of art equipment and focuses on
research and applied development in the
fields of study of glass, silicate materials
and ceramics. It has the status of excellence
of the European Union. Faculty of Industrial
Technologies in Piichov ranks as one of the
top ten engineering faculties in Slovakia. It
is exceptional by creating a direct link with
production and preparation of experts for its
needs. Due to its focus, it presents a unique
achievement in the Slovak Republic.

The complex process of transferring the ma-
terial know-how, optimized manufacturing
and production processes relating to glass,
silicate and polymer materials, rubber and
ceramics into the manufacturing sector will
be the task of a newly built Center for Tech-
nology Transfer (CENTRATECH) at Alexander
Dubéek University of Trenéin.

The Technology Transfer Center TnUAD aspires
to provide a wide range of services in the field
of searching, classifying, management as well
as improvement of the innovation potential
and protection of the intellectual property of
Alexander Dubéek University of Tren€in. The
main priorities of the Center are support in
the search of partners and investors in the in-
dustrial and business environment and opera-
tions of spin-off companies. Due to continuous
communication between academic and private
sector, we will be fully able to set conditions for
the transfer of technology and knowledge into
practice, to protect and manage the intellectu-
al property of professionals at Alexander Dub-
¢ek University of Tren¢in and to provide profes-
sional support and service in all related areas
from establishing communication, licensing,
to implementation of new technological pro-
cesses into production not only for science and
research organizations but also for companies.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Trein (Centratech)




V ramci implementacie projektu .ZvySovanie
kvality a kapacity fudskych zdrojov v oblasti
vyskumu a vyvoja na TnUAD prostrednictvom
vzdeldvania, zahrani¢nej spolupréce a transfe-
ru odbornosti do praxe “ boli nadviazané a roz-
Sirené uz existujiice spoluprace s firmami:

ENEX trade, s.r. 0, Continental Matador Rubber
s. 1. 0., Krivy spol. s r. 0., Vyskumny tistav che-
mickych vlakien a. s., Svit, MIKON spol. s r.o.
Pruské, GOMS s.r. 0., Polnohospodarske druz-
stvo Mestecko, RONA a. s. Lednické Rovne, Vet-
ropack NemSova s.r.o, Johns Manville Slovakia
a.s, Leoni Slovakia.

Tim absolventov - postinZinierov a postdok-
torandov sa aktivne zapaja do rieSenia odbor-
nych iiloh zadanych priamo praxou a priamo
v prevadzke u vybranych priemyselnych part-
nerov. Absolventi doktorandského Stiidia sa
zZliéastiiuji na ilohach spojenych s vyskumom
v prislu$nej vedeckej oblasti daného priemysel-
ného partnera, priom absolventi inZinierskeho
Stidia pri optimalizacii a vylepSovani jednotli-
vych ukazovatelov tieto tilohy priamo vyhladava-
jui, definujti a nasledne optimalizuju. Absolventi
tym optimalne prenasajii vedomosti ziskané
pocas Stiidiado vyrobnej oblasti, kedy napriklad
po odpozorovani inkriminovanej etapy vyrobné-
ho procesu prinest tplne novy pohlad na dani
odbornd tilohu, ktort treba vyriesit.

V ramci kooperacie s firmou ENEX trade,
S.I.0.

* je realizovany vyskum v oblasti spracovania
azhodnocovania vybranych materialov;

+ prebieha hodnotenie Struktiry vybranych
materialov optickymi metodami;

+ prebieha vyskum v oblasti biologického spra-
covania vybranych materialov

+ prebieha vyskum v oblasti termickej analyza
vybranych materialov;

+ spolupraca priniesla témy pre zaverecné pra-
ce kon¢iacich Studentov.

TECHNOLOGY TRANSFER CENTER OF ALEXANDER DUBCEK
UNIVERSITY IN TRENCIN (CENTRATECH)

The cooperation with following companies
was established or extended as a part of pro-
ject implementation ,Improving the quality
and capacity of human resources in research
and development at TnUAD through educa-
tion, international cooperation and transfer
of expertise into practice™:

ENEX trade, s. r. 0, Continental Matador Rub-
bers.r.o., Krivy spol.sr.0., Research Intitute
of Chemical Fibersa.s., Svit, MIKON spol.sr.0.
Pruské, GOMS s. r. 0., PD Mestecko, RONA a.
s. Lednické Rovne, Vetropack NemSova s.r.o,
Johns Manville Slovakia a.s, Leoni Slovakia.

Team of post graduate students is actively
involved in solving expert tasks defined hy
market demand, directly in the operations of
selected industrial partners. PhD students
are involved in research tasks relevant for
the reserach area of the selected industrial
partner. The role of postgraduate engineer-
ing students is to actively look for such ex-
pert tasks, define and optimize them. In this
way, students optimally apply the knowledge
gained during their studies in the produc-
tion facility. Moreover, by observation of the
selected production stages, they may bring
a new perspective on a given expert task to
be solved.

Scope of cooperation with ENEX trade,
S.I.0.

* Research in the area of treatmant and re-
covery of selected materials.

* Evaluation of the selected materials struc-
ture with optical methods.

* Research in the area of biological treat-
ment of selected materials.

* Research in the area of thermal analysis of
selected materials.

* Cooperation provided topics for final stu-
dent projects.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Treéin (Centratech)




V ramei kooperacie so spolo¢nost'ou Gon-
tinental Matador Rubber s. r. 0. sa usku-
tociuje:

« sledovanie vybranych materialov, skusky
a analyzy vybranych parametrov materialov
pouZitych vo vyrobe;

* vyhodnotenie skiiSok vo vyrobnom procese
s cielom jeho optimalizacie;

« analyza vplyvov vybranych faktorov a para-
metrov v stvislosti s kvalitou vyroby.

V ramei kooperacie s firmou Krivy spol. sr.
o. prebiehajii nasledovné odborné ¢innosti:

* navrh a findlna tvorba siiciastok a kompo-
nentov po zohladneni o¢akavanych vlastnos-
ti zadefinovanych zakaznikom:

* navrh materialu, vyhotovenie technickej
dokumentdcie, navrh technologického po-
stupu, zhotovenie na technickom zariadeni
u priemyselného partnera.

V ramei kooperacie s Vyskumnym ista-
vom chemickych vlakien a. s., Svit si re-
alizované v ramei projektu:

« prace v akreditovanom laboratdriu VUCHV
a. s., Svit na tlohach pri analyze odobranych
vzoriek odpadovych vod;

* prace v akreditovanych laboratdriach
VUCHV a.s., Svit nailohach pri analyze odob-
ranych vzoriek textilii.

V ramei kooperacie so spolo¢nostou MI-
KON spol. s r.0. prebiehaju:

* skusky vzoriek zmesi k vyvoju jednotlivych
vyrobkov (fyzikalno-mechanickeé vlastnosti);

« aktivity za cielom zlepSeni kvality vystupov
a optimalizacie sledovanych ekonomickych
parametrov.

Scope of cooperation with Continental
Matador Rubber s. r. 0.:

* Monitoring of selected materials, testing
and analysis of selected material parame-
ters used in production.

* Test evaluation in the production process
aiming at process optimization.

* Analysis of selected factors and parame-
ters and their effects on production quali-

ty.

Scope of cooperation with Krivy spol.
SI.o.:

* Final design and creation of parts and com-
ponents, considering defined expected
characteristics of the customers.

* Design of materials, development of tech-
nical documentation, design of technolog-
ical process, manufacturing of technical
equipment with industrial partners.

Scope of cooperation with Research In-
titute of Chemical Fibers a. s. (VUCHV),
Svit:

* Analysis of waste water samples in accred-
ited laboratory VUCHV a. s., Svit.

* Analysis of textile sampls in accredited
laboratories and VUCHV a. s., Svit

Scope of cooperation with MIKON spol.
ST.0.:

 Sample testing of the mixtures used for
product manufacturing (physical -mechan-
ical characteristics).

* Activities towards improved quality of
outputs and optimization of the monitored
economic parameters.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Trein (Centratech)




V ramci kooperacie so spolo¢nostou
GOMS s. r. 0. prehiehaji nasledovné od-
borné aktivity:

* navrh avyvoj novych strojov a zariaden;

* spolupraca v oblasti optimalizovania uz exis-

tujticich zariadent;

* tvorba 2D a 3D modelov v danom softwaro-

vom rozhrani;
* tvorba technologickych postupov.

Vramei kooperacie s Pol'nohospodarskym
druzstvo Mestecko prebiehaji aktivity:

+ voblastiZivotného prostredia /navrh, ohlaso-

vacie povinnosti, odbery vzoriek atd’/;

+ vediice k optimalizcii vybranych ukazovate-

lov vyrobys;
* vyskum v oblasti ¢istenia vod.

V ramei kooperacie so spolo¢nostou RONA
a.s. Lednicke Rovne sa uskutociiuje:

+ vyskum a optimalizacia uréeného zariadenia
priamo z vyroby;

+ sledovanie vplyvov vybranych parametrov
navyrobu;

+ odber a analyza vzoriek pri neoptimalnej vy-
robe, ndvrh napravnych opatreni;

* identifikacia nehomogenit iiZitkového skla.

Absolventi sa velmi rychlo stotoZnili so svoj-
imi poziciami a v ramei stretnuti projektové-
ho timu si dokazali poradit’aj v ramci svojho
vyskumu za cielom dosiahnutia optimalnych
vysledkov.

Absolventi sa nauili pracovat’ v dynamicky
rozvijajlicich podnikoch s najnovSimi techno-
logiami, spoznali najnovSie trendy a pracu kedy
¢asto plnia tlohy podla kritérii zakaznika a je

TECHNOLOGY TRANSFER CENTER OF ALEXANDER DUBCEK
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Scope of cooperation with GOMS s. 1. 0.:

* Design and development of new machinery
and equipment.

* Cooperation in optimization process of ex-
isting equipment.

« Software design of 2D and 3D models.
* Creation of technological processes.
Scope of cooperation with PD Mestecko:

* Activities in the environmental protection
/ design, reporting requirements, sampling
etc./.

* Activities leading to the optimization of se-
lected production KPI.

* Research in the field of water treatment.

Scope of cooperation with RONA a. s.
Lednicke Rovne:

* Research and optimization of selected
equipment from the production plant;

* Monitoring the effects of selected parame-
ters on production;

» Sampling and analysis of samples in
sub-optimal production, proposals for cor-
rective action;

* Identification of inhomogeneities of utility
glass.

Graduates quickly identified themselves
with their positions and within their pro-
ject team meetings they also managed to
drive their research projects with optimal
results.

Graduates have learned to work in dynami-
cally developing enterprises with the latest
technology, the latest trends, to work on
tasks defined by the customer and to commu-
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dolezita aj komunikacia s viacerymi subjektmi
navysokej tirovni.

Znamkou tispeSného transferu odborne kvalifi-
kovanych ludskych zdrojov do praxe je, Ze zada-
né odborné a aj ludskeé tlohy absolventi zvladli
a Ze vacSina zicastnenych priemyselnych
partnerov ahsolventom po ukonéeni projektu
pontikne pracovnii poziciu.

Vyskumnu infraStruktiru Trencianskej uni-
verzity Alexandra Dubéeka je mozné rozdelit’
do niekolkych funkénych celkov objektovo za-
meranych na:

* nekovoveé anorganické materialy, najma sklo,
keramiku a anorganickeé spojiva,

* nekovoveé organické materialy, najma termo-
plastyaelastoméry,

* kovové materialy

Tieto sti budované budovanych s cielom za-
bezpecit’ komplexny charakter vyskumno-vy-
vojovych aktivit takym spdsobom, aby boli
zabezpecené vSetky potrebné technologické
postupy od spracovania surovin, cez pripravu
materidlov, az po ich kompletnii charakteri-
zaciu z hladiska mikroStruktiry, chemického
afazového zloZenia, ako aj fyzikalnych, mecha-
nickych a spektralnych viastnosti.

Dostupné laboratorne zariadenia a celky,
dostupné na troch relevantnych sicastiach
TnUAD - Centrum kompetencie pre vyskum skla
(VILA), Fakulta priemyselnych technologii so
sidlom v Pichove (FPT) a Fakulta Specialnej
techniky (FST)

nicate professionaly with various stakehold-
ersinvolved in the projects.

The proof of a successful transfer of tech-
nical qualification of human resources into
practice is that graduates have mastered
all their technical and interpersonal tasks
and that most of the participating industrial
partners will offer the graduates a job posi-
tions after the project completion.

Research infrastructure at Alexander
Dubéek University can be divided into sever-
al functional units focused on:

* non-metallic inorganic materials, primarily
glass, ceramic and inorganic binders,

* non-metallic organic materials, primarily
thermoplastics, and elastomers.

* metallic materials

These are build with the goal to ensure the
comprehensive nature of the research and
development activities in away, that assures
the necessary technological methods from
raw materials processing, preparation of ma-
terials to their complete characterization in
terms of microstructure, chemical and phase
composition as well as the physical, mechan-
ical and spectral characteristics.

List of laboratory equipment and units avail-
able at the three relevant parts of TnUAD
(Centre of Competence for glass research
(Villa), Faculty of Industrial Technologies,
based in Piichov (FPT) and the Faculty of Spe-
cial Technology (FST)
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Netzsch STA 449 F1 Jupiter TG/
DTA/DSC simultanny analyzator
Netzsch STA 449 F1 Jupiter TG/
DTA/DSC simultaneous analyser
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LABORATORY FOR PREPARATION OF MATERIALS FROM
INORGANIC NON-METALLIC MATERIALS

Laboratorium je komplexne vybavené zaria-

deniami sliziacimi na pripravu nekovovych
anorganickych materialov, najma oxidovych

skiel a keramiky, pricom pokryva celii Skalu ex-

perimentalnych technik potrebnych na pripravu
Sirokej skupiny oxidovych a neoxidovych pokro-
Cilych keramickych materidlov a priemyselne
vyrabanych skiel. Dostupné experimentalne
techniky a vybavenie umoziiuje vSetky stupne
pripravy tychto materialov, najmé:

+ syntézu keramickych praskov, charakteriza-
ciu praskov (He pyknometer, analyzarozdele-
nia velkosti ¢astic),

* pripravu a charakterizaciu keramickych
suspenzii (ultrazvukovéd sonda, zeta poten-
ciometer, reometer/viskozimeter),

« tvarovanie a konsolidaciu keramickych te-
lies, spekanie keramiky (komorové a riirové
pece do 1800°C, Ziarovy lis do 2000°C),

« tavenie skla,

* kompletne vybavené keramografickeé labora-
torium.

The laboratory is fully equipped to serve the
preparation of inorganic non-metallic materi-
als, primarily of oxide glasses and ceramics,
covering the whole range of experimental
techniques needed to prepare a broad range of
advanced oxide and non-oxide ceramic materi-
als and industrially produced glasses. Availa-
ble experimental techniques and equipment
coverall stages of preparation of these materi-
als, mainly:

* synthesis of ceramic powders, characteriza-
tion of powders (He pycnometer, distribution
analysis of particle size),

preparation and characterization of ceramic
suspensions (ultrasonic homogenizer, zeta
potentiometer, rheometer / viscometer),

shaping and consolidation of the ceram-
ic bodies, sintering of ceramic materials
(chamber and tube furnaces up to 1800°C,
hot-press up to 2000°C),

glass melting,

« fully equipped ceramography laboratory.

LABORATORY FOR PHYSICAL MATERIAL PROPERTIES

Svojou ¢cinnostou a rozsahom dostupnych
experimentdlnych zariadeni a metodik sa
zameriava na charakterizaciu nekovovych
anorganickych materidlov, najma keramiky
a skla z pohl'adu ich zakladnych fyzikalnych
vlastnosti. Dostupné metodiky vo viacerych
pripadoch umoziiuji vSeobecné pouzitie aj
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Its main activity considering the range of avail-
able experimental equipment and methodolo-
gies focuses on the characterization of non-me-
tallic inorganic materials, particularly
ceramics and glass based on their basic physi-
cal properties. Available methodologies allow
in many instances general use also for other



pre iné triedy materidlov, ako sii polyméry,
kovy, povlaky a pod. Laboratérium je vyba-
vené experimentalnymi technikami a zaria-
deniami umoZiiujlicimi meranie teplotnej
zavislosti viskozity, hustoty, jednosmernej
elektrickej vodivosti, povrchového napitia,
a teploty liquidus sklotvornych tavenin, me-
ranie komplexnych elektrickych vlastnosti
tavenin, roztokov a tuhych latok, tvrdosti
a lomovej huzevnatosti materialov alebo aj
indexu lomu skiel.

material classes, such as polymers, metals,
coatings, and similar. The laboratoryis equiped
with experimental techniques and facilities al-
lowing measurement of a temperature depend-
ency of viscosity, density, direct-current con-
ductivity, surface tension and liquidus
temperature of the glass forming melt, meas-
urement of complex electrical properties of the
melt, substances and solid materials, hardness
and fracture toughness of the materials, oralso
refractive index of the glass.

LABORATORY FOR MICROSTRUCTURAL ANALYSIS

Dostupnymi experimentalnym metodikami sa
¢innost’laboratdria zameriava na mikrostruk-
tirnu analyzu polykrystalickych nekovovych
anorganickych materialov (pokro&ilé keramic-
ké materialy, sklokeramika). Dostupné metodi-
ky mikroStruktirnej analyzy je mozné pouzit
vSeobecne vo viacerych pripadoch, a umoziiu-
jii vSeobecné pouzitie aj pre iné triedy mate-
rialov, ako st polyméry, kovy, povlaky a pod.
Laboratorium je vybavené vysokorozliSovacim
skenovacim elektronovym mikroskopom vyba-
venym vSetkymi dostupnym analytickymi mo-
dulmi (1xWDS detektorom, 1xSDD detektorom,
IXEBSD detektorom, vratane databazového
softwaru na vyhodnocovanie EBSD spektier),
s rozliSenim 1-2nm pri urychlovacom napiti 15
kV, ionovymi napraSovackami pre pokovenie
nevodivych vzoriek, CP polisherom na leste-
nie povrchu vzoriek fokusovanym idnovym
licom, dvoma optickymi mikroskopmi s po¢i-
tacom riadenym a polohovatelnym stolcekom,
ohrevnym stoléekom pre pracu do maximalnej
teploty 1500°C a dvoma vlaknovymi spektro-
metrami (IC a UV-VIS-NIR) pre mikroskopicku
spektralnu analyzu vybranych miest skiima-
ného materialu, software na obrazovii analyzu,
atomovym silovym mikroskopom. Dostupné
metodiky umoziiujui meranie mikro a submik-
roreliéfu povrchov, objektov mikro a nanomet-
rovych rozsahov s vysokym rozliSenim, sliZia
na vySetrovanie modulov pruznosti v tahu

Its main activity, considering the available ex-
perimental methodologies, focuses on micro-
structural analysis of polycrystallic non-me-
tallic inorganic materials (advanced ceramic
materials, glass-ceramics). Available method-
ologies for microstructural analysis can be
used universally in number of cases, they also
allow universal use of other material classes,
such as polymers, metals, coatings, and simi-
lar. The laboratory is equipped with high-reso-
lution scanning electron microscope compris-
ing all available analytical modules (IxXWDS
detector, 1xSDD detector, 1xEBSD detector, in-
cluding database software for evaluation of
EBSD spectra) with a resolution of 1-2nm at an
accelerating voltage of 15kV, ionic coaters for
electroplating non-conductive specimens, CP
polisher to polish the surface of the specimen
with a focused ion beam, two optical micro-
scopes with computer-controlled and adjusta-
ble stool, heating stool for work to a maximum
temperature of 1500°C and two fiber spec-
trometer (IR and UV-VIS-NIR) for microscopic
spectral analysis of selected areas of the ex-
amined material, image analysis software and
atomic force microscope. Available techniques
allow measurement of micro and submicrore-
lief of surfaces, objects of micro- and nano-
metre ranges with high resolution. They are
used for investigation of the elasticity mod-
ules in elastomeric compounds with various
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Elekronovy mikroskop (JEOL
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Scanning electron microscope
(JEOL JSM -7600 F/EDS/WDS/
EBSD)
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Termostat s moZnostou regula-
cie teploty v rozsahu 90 -110 °C
spresnostou:0,2°C
Thermostat with temperature
controlin the range from90-110
°Cwithaccuracyto:0,2°C

elastomérnych zmesi s roznymi plnivami, ter-
moplastov, na hodnotenie makroStruktury,
hodnotenie mikrocistoty a mikroStruktiry,
urcenie jednotlivych faz roznych typov kovo-
vych a nekovovych materidlov. Okrem toho
umozituji merat’ hribku vrstvy nanesent
na povrchu materialu, uréovanie velkosti zfn
podla prisluSnych noriem pre rdzne druhy ma-
terialov, uréovanie percentualneho obsahu faz
vmikroStrukttre.

fillings, thermoplastics, for evaluation of the
macrostructure, microclarity and microstruc-
ture and determination of different phases of
various metallic and non-metallic materials.
They also allow measurement of the coating
thickness on material surface, determination
of the grain size according to the standards for
different types of materials and determination
of the content ratio of individual phases in the
microstructure.

LABORATORY FOR CHEMICAL AND PHASE ANALYSIS

Laboratorium sa svojou ¢innostou zameriava
na komplexnii chemicku a fazovii analyzu ne-
kovovych anorganickych materidlov (pokroéilé
keramické materialy, sklokeramika, sklo). Do-
stupné metodiky chemicke;j a fazovej analyzy
jemozné pouzit'aj pre iné triedy materialov, ako
sti polyméry, kovy, povlaky, biologické vzorky,
vzorky vody a pod. Chemické analyzy je moz-
né podla pouzitej experimentalnej techniky
pouZit’ pre analyzu tuhych alebo kvapalnych
vzoriek. Laboratdrium je vybavené RTG prasko-
vym difraktometrom s vysokoteplotnou celou
do 1600°C a pozicne citlivym 3D detektorom,
zariadenim na mikrovinny rozklad vzoriek
a zariadeniami pre chemickui analyzu pomocou
atomovej absorpcnej spektroskopie a optickej
emisnej spektroskopie s indukéne viazanou
plazmou, vinovo-disperznym RTG fluores-
centnym spektrometrom pre kvantitativnu
a semikvantitativnu prvkovi analyzu tuhych aj
kvapalnych vzoriek.

Its main activities focus on comprehensive
chemical and phase analysis of non-metallic in-
organic materials ((advanced ceramic materi-
als, glass-ceramics, glass). Available methodol-
ogies for chemical and phase analysis can he
used also for other material classes, such as
polymers, metals, coatings, biological sam-
ples, water samples and similar. Chemical anal-
ysis can be used, depending on the used experi-
mental method, to analyze solid or liquid
samples. The laboratory is equipped with X-ray
powder diffractometer with high-temperature
chamber up to 1600°C and a position-sensitive
3D detector, devices for microwave digestion of
samples and equipment for chemical analysis
with atomic absorption spectroscopy and opti-
cal emission spectroscopy with inductively
coupled plasma, wavelength dispersive X-ray
fluorescence spectrometer for quantitative
and semi-quantitative elemental analysis of sol-
id and liquid samples.

LABORATORY FOR THERMAL ANALYSIS

Svojou naplilou a dostupnymi experimental-

nym metodikami sa zameriava na komplexnii
charakterizaciu nekovovych anorganickych

materidlov pomocou termoanalytickych me-
tod, ako sui termomechanicka analyza, termo-

gravimetria, diferencidlna termicka analyza
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Its main activity, considering the available experi-
mental methodologies, focuses on comprehen-
sive characterization of non-metallic inorganic
materials by thermoanalytical methods like ther-
momechanical analysis, thermogravimetry, dif-
ferential thermal analysis, and differential scan-



a diferencidlna skenovacia kalorimetria. Do-
stupné metodiky termickej analyzy je mozné
pouzit' aj pre iné triedy materidlov, ako su
polyméry, biologické materialy a pod. Labora-
torium je vybavené: simultannym termickym
analyzatorom, ktory vramci jedného pristroja
kombinuje moznost’ merania DTA a TG v roz-
sahu do cca. 2000°C a DSC v rozsahu do cca.
1600°C, termomechanickym analyzatorom
s moznostou prace v kontrolovanej atmo-
sfére a vo vakuu v teplotnom rozsahu do cca.
1650°C, vysokoteplotnym dilatometrom
s maximalnou pracovnou teplotou do 1000°C,
ako aj termomechanickym analyzatorom pre
rutinné analyzy s maximdlnou pracovnou
teplotou do 1200°C. Laboratérium umoziiuje
skimanie termoanalytickych vlastnosti $i-
rokej Skaly materialov a kompozitov vratane
termickej stability latok, termickej degrada-
cie a rozkladu polymérov, anorganickych a or-
ganickych latok, Stidium kinetiky roznych
procesov (kryStalizacia latok, vulkanizacie
elastomérov a pod.), dalej skiimanie tepelnej
vodivosti a degradacie materialov a fazovych
prechodov. Laboratdrium sliZi aj na testova-
nie mechanickych vlastnosti latok za roznych
podmienok, ako je zmena elasticity polymérov
pri definovanom type namahania a deforma-
cie, fluktudcii teplot, miery zosietovania poly-
mérov ovplyviiujiicich viskozitu ich tavenin,
stabilitu polymérov, alfaabetarelaxacieaich
aktivacné energie, postupni zmenu rozmerov
materialu pri zatazeni, kinetiku chemickych
procesov, ako je vytvrdzovanie Zivic, polyme-
rizacie a sietovanie, mechanické straty v ma-
teriali, relaxacie retazcov polymérov.

ning calorimetry. Available thermal analysis
methodologies can be used also for other materi-
al classes such as polymers, biological materials
and similar. The laboratory is equipped with: Si-
multaneous Thermal Analyzer, which combines
the possibility of measuring DTA and TG in the
range up to about 2000°C and DSC up to approx.
1600°C in one device, Thermomechanical Analyz-
er with working possibility in a controlled atmos-
phere and in vacuum at temperatures up to about
1650°C, high temperature dilatometer with
amaximum operating temperature up to 1000°C,
and the Thermomechanical Analyzer for routine
analyzes atamaximumtemprature up to 1200 °C.
Laboratory enables observations of thermo ana-
Iytical properties of awide range of materials and
composites, including the thermal stability of
materials, thermal degradation and decomposi-
tionof polymers, inorganic and organic materials,
kinetics study of different processes (crystalliza-
tion of agents, vulcanization of elastomers and
similar), and also examination of thermal conduc-
tivity and the degradation of materials and phase
changes. The laboratory is also used to test the
mechanical properties of materials under differ-
ent conditions, such as changes in the elasticity
of polymers under a certain type of stress and
deformation, or at fluctuating temperatures, the
degree of crosslinking of polymers affects viscos-
ity of their melts, polymer stability, alpha and
beta relaxation, and their activation energies,
step change of material’s dimensions under load,
kinetics of chemical processes, such as curing
resins, polymerization and cross-linking, the me-
chanical losses in the material, relaxation of poly-
mer chains.

LABORATORY FOR SPECTRAL METHODS

Cinnost laboratdria sa zameriava na charak-
terizaciu spektralnych vlastnosti nekovovych
anorganickych materialovv1C, UV aviditelnej
oblasti spektra, ako aj na meranie ramanov-
skych spektier. Spektralne metddy je mozné
aplikovat'aj u inych tried materidlov, ako sii

Laboratory focuses on determination of spec-
tral characteristics of non-metallic inorganic
materials in IR, UV and visible spectral range,
and the measurement of Raman spectra. Spec-
tral methods can be applied also for other ma-
terial classes such as polymers, metals, tex-
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Fluorescencny spektrometer Flu-
orolog-3-FL21 (Horiba Scienfitic)
Fluorolog - 3 Modular Spectro-
fluometer (Horiba Scienfitic)




polyméry, kovy, textilné vyrobky, biologic-

ké materialy, polnohospodarske produkty,
vzorky vody a pod. Laboratorium je vybavené
Ramanovskym spektrometrom s modulmi
pre vysokoteplotni spektroskopiu pri teplo-
tach do 1000°C a modulom pre diferencialnu
skenovaciu kalorimetriu, modularnym dvojlu-
¢ovym UV-VIS-NIR spektrofotometrom na me-
ranie spektralnych charakteristik materidlov
v ultrafialovej, viditelnej a ¢asti blizkej infra-
cervenej oblasti spektra v intervale vinovych
dlZok 175-3300 nm, modularnym fluorescenc-
nym spektrometrom na meranie ¢asovo-ne-
rozliSenych fluorescencénych spektier (v tzv.
steady-state made) v ultrafialovej, viditelnej
a Casti blizkej infradervenej oblasti spektra
(200-3000 nm) a ¢asovo-rozliSenych (tzv. ti-
me-resolved) merani pre vyhodnocovanie dab
Zivota fluorescencie v ultrafialovej a viditel
nej oblasti spektra. Dostupné spektralne me-
tody umoziiujii merat'transmisné a absorpéné
spektra v UV a VIS oblasti, remisiu hladkych,
nelesklych povrchov, absorbanciu, resp. tran-

smitanciu kvapalnych latok v kyvetach, belost’

vlakien a tkanin, identifikaciu polymérnych
textilnych vystuznych materialov. Laborato-
rium sa zameriava aj na analyzu odpadov pri
vyrobe polymérnych materialov, technologic-
kych a uzitkovych vod a inych environmental-
nych zlozZiek.
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tiles, biological materials, agricultural
products, water samples and similar. The labo-
ratory is equipped with Raman spectrometer
with a module for high spectroscopy at temper-
atures up to 1000°C, and with a module for the
differential scanning calorimetry, a modular
dual-beam UV-VIS-NIR spectrophotometer for
measuring the spectral characteristics of the
materials in the ultraviolet, visible, and of the
near infrared part of the spectra within the
wavelengths ranges between 175-3300 nm,
modular fluorescence spectrometer for meas-
uring time-indiscriminate fluorescence spec-
tra (the so-called steady-state mode) in the ul-
traviolet, visible and near-infrared part of the
spectra (200-3000 nm), and for measuring
time-differentiated (i.e. time-resolved) evalua-
tion of the fluorescence lifetime in the ultravio-
let and visible spectra. Available methods allow
measuring the spectral transmission and ab-
sorption of spectra in the UV and VIS range, re-
mission of smooth, matte surfaces, the meas-
urement of the absorbance and transmittance
of liquidsin cuvettes, measuring the brightness
of fibre textile and fabrics, identification of pol-
ymeric textile reinforcing materials. The [abora-
toryalso focuses on the analysis of waste in the
production of polymeric materials, technology
and industrial waters and other environmental
components.

LABORATORY FOR PREPARATION OF POLYMERIC

MATERIALS AND COMPOSITES

Napliiou laboratdria je sa dostupnymi expe-
rimentalnymi metodikami zameriavat’ na pri-
pravu elastomérnych a termoplastickych
zmesi roznymi technologickymi postupmi
- jednostupiiovymi alebo viacstupiiovymi,
na roznych zariadeniach (v uzavretej komore,
na otvorenom dvojvalci) pri roznych teplotach
(cca. 50 - 150°C), na pripravu plniv do poly-
mérnych zmesi a tipravu velkosti ich ¢astic.
Laboratdrium umoziiuje tipravu povrchu a te-

The activity of laboratory is, using experimen-
tal techniques available, to focus on prepara-
tion of elastomeric and thermoplastic compo-
sitions with various technological processes:
one-stage or multi-stage, on different devices
(inaclosed chamber, the open two-roll mill) at
different temperatures (approximately 50 -
150°C), on preparation of fillers for polymer
compositions and on adjustments of the parti-
cle size. The laboratory allows surface and
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pelné spracovanie materidlov a kompozitov
s programovym rezimom ndrastu teploty
a vydrze. Laboratdrium je vybavené laborator-
nym dvojvalcom, hydraulickym dvojetazovym
vulkanizaénym lisom, mieSacimi zariadeniami
s regulaciou otacok a teploty, vysekavackou
skiiSobnych telies a roznymi pecami natepelné
spracovanie materialov.

heat treatment of materials and composites
programmed with raising temperature and
endurance. The laboratory is equipped with
laboratory roll mill, hydraulic two-storey vul-
canizing press, mixing devices with speed and
temperature regulation, hand cutter of test-
ing specimens, various furnaces for heat
treatment of materials.

LABORATORY FOR PHYSICAL-CHEMICAL METHODS
OF POLYMERIC MATERIALS AND COMPOSITES

Laboratdrium sa zameriava na stanovenie
fyzikalno-chemickych vlastnosti polymé-
rov, polymérnych materidlov a kompozitov.
Laboratdrium slizi na $tidium povrchovo
aktivnych vlastnosti materidlov - stanove-
nie povrchového napitia a kritickej mice-
larnej koncentracie, emulgacnej tcinnosti,
zmacacej ucinnosti, na Stadium funkénych
vlastnosti - stanovenie pracej uéinnosti,
antiredepozitnej ucinnosti, penivosti a anti-
oxidacnych vlastnosti. Cinnost’laboratdria je
zamerana na izoldcie farbiv a inych organic-
kych latok z prirodnych zdrojov, extrakcie,
farbenie prirodnych a syntetickych vlakien,
potlaé textilii a na modifikaciu biopolymérov,
syntézu novych organickych latok, biopoly-
mérov s dorazom na povrchovo aktivne latky,
zahustovadla, tenzidy a vychytavace volnych
radikalov, pripravu a vyber polysacharidov
a ich derivatov ako vhodnych aditiv do poly-
mérnych zmesi a modifikacie plniv. Dostupné
metodiky sliZia na stanovenie zakladnych
vlastnosti polymérov a surovin potrebnych
na pripravu polymérnych zmesi a na zaklad-
ni charakteristiku polymérov a organickych
zluéenin.

Its main activity focuses on determination of
physical-mechanical characteristics of poly-
mers, polymeric materials and composites. The
laboratory is used to study surface-active
properties of the materials like determination
of surface tension and critical micelle concen-
tration, emulsifying efficiency, wetting force to
study the functional properties- determination
of the washing performance, effectiveness of
anti-redeposition, foamability and antioxida-
tive properties. The laboratory focuses on the
isolation of dyes and other organic substances
from natural sources, extraction, dying of natu-
ral and synthetic fibres, textile printing, modi-
fication of hiopolymers, synthesis of new or-
ganic compounds, biopolymers with emphasis
on surfactants, thickeners, tensids and free
radical scavengers, preparation and selection
of polysaccharides and their derivates as suita-
ble additives for polymers compositions and
filling modification. The available methodolo-
giesareused to determine the basic properties
of the polymers and the raw materials needed
to prepare polymeric compositions, and for ba-
sic characterization of polymers and organic
compositions.
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Vyhodnotenie percentudlneho
obsahu jednotlivych faz Struk-
tury

Determination of the content
ratio of individual phases of
astructure

feriticko- perliticka Struktira
ferritic- pearlitic structure
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Hodnotenie  makroStruktiry
Stereolupou pri roznych zvac-
Seniach

Evaluation of macrostructure
with stereomicroscope at dif-
ferent magnifications

LABORATORY FOR MECHANICAL PROPERTIES OF MATERIALS

Laboratorium  mechanickych  vlastnosti
materidlov umoziiuje realizovat’ testovanie
mechanickych vlastnosti elastomérov, termo-
plastov, reaktoplastov, kovovych materidlov
a kompozitov, ako aj Creep testy roznymi me-

todami. Dostupné metodiky je mozné pouzit’

na stanovenie tahovych vlastnosti, modulu
pruznosti zo skisky tahom, tlakom a ohybom,
tvrdosti polymérnych materialov, kompozitov
a kovov. Laboratorium je vybavené trhacimi
strojmi s maximalnou skiiSobnou kapacitou
vrozsahu od 10-100 kN, creepovymi jednotka-
mi, stistavou tvrdomerov na meranie tvrdosti
kovov a gumy v jednotkach IRHD a SHORE A,
ako aj zariadeniami na meranie statickych
a dynamickych charakteristik technickych
materidlov (Charpyho kladivo - razova skiiSka
v ohyhe). Laboratérium umoziiuje komplexnt
charakterizaciu mechanickych vlastnosti ma-
teridlov, vratane pevnosti, lomovej hiizevna-
tosti, tvrdosti (podla Brinella, Vickersa, Roc-
kvella s roznymi identormi) a mikrotvrdosti
(meranie podla Vickersa- HV1pri zataZenido 1
kg). Sticastou laboratdria je aj zariadenie slii-
Ziace nazistovanie chemického zloZenia kovov
a zliatin, ktoré umoziiuje analyzovat'uhlikové,
nizko a stredne legované ocele, vysokolego-
vané ocele, liatiny, med; horéik, hlinik, zinok,
cin aich zliatiny. Laboratdrium je vybavené aj
metalografickymi nastrojmi a optickymi mik-
roskopmi, ktoré umoziiuji analyzu a dokumen-
taciu mikroStruktur, ako aj rezanie, briisenie
aleStenie materialov sliZiace na pripravu vzo-
riek pre ich neskorsie hodnotenie z pohladu
mikroStruktury.
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Laboratory for mechanical properties of materi-
als allows implementation of mechanical prop-
erties testing of elastomers, thermoplastics,
thermosettings, metal materials and compos-
ites, as well as Creep tests with various method-
ologies. The available methodologies may be
used to determine the tensile properties, modu-
lus of elasticity by tensile testing, compression
and bending, hardness of polymeric materials,
composites and metals. The laboratory is
equipped with a shredder with a maximum test-
ing capacity in the range between 10 to 100 kN,
creep units and hardness assemblies to meas-
ure the hardness of metal and rubber in IRHD
and Shore A units, as well as devices for measur-
ing staticand dynamic characteristics of techni-
cal materials (Charpy hammer - impact bending
test). The laboratory allows comprehensive
characterization of mechanical material proper-
ties, including strength, fracture toughness,
hardness (according to Brinell, Vickers, and
Rockvell with different indenters) and micro-
hardness (measuring Vickers - HV 1at a load of
up to1kg). Laboratoryinstrumentationincludes
equipment used to detect the chemical compo-
sition of metals and alloys, which allows analyz-
ing carbon, low and medium alloy steels, high-al-
loy steel, cast iron, copper, magnesium,
aluminum, zinc, tinand its alloys. The laboratory
is equipped with a metallographic instruments
and optical microscopes, which enable the anal-
ysis and documentation of microstructures as
well as cutting, grinding and polishing of the
materials used in the preparation of samples for
later microstructure.



MIKROSCOPIC TECHNIQUES AND MICROSTRUCTURE

CHARACTERIZATION

Pristrojové vybavenie
Atomovy silovy mikroskop AFM NT-206

Funkeia a vyuiitie

+ Atomic force microscop (AFM) spolu s ria-
diacim programovym zabezpecenim a pro-
striedkami spracovania AFM zobrazeni je
uréeny na meranie mikro a submikroreliéfu
povrchov, objektov mikro a nanometrovych
rozsahov s vysokym rozliSenim.

* Oblastami pouzitia AFM sii fyzika pevnych
materialov, tenkovrstvové technoldgie, nano-
technoldgie, mikro a nanotriboldgia, mikroe-
lektronika, optika, vyskum preciznej mechani-
ky, magnetické nahravanie, vakuova technika
atd: AFM mdZzeme pouzivat'tak vo vedeckych,
ako aj v priemyselnych laboratdriach.

Technicka Specifikacia

* Operacné mody: staticky mod a dynamicky
mad.

* Maximalna snimacia plocha: 20 x 20 x 3 um.

* Pocet snimanych bodov:1024 x1024 bodov.

* Snimaciarychlost10 ym/s.

 Maximalna velkost'snimanej vzorky: 30 x 30
Xx8mm.

* Maximalny mozny posuv v rovine xy: 10 x
10mm.

* Zorné pole videosystému:1x 0,75 mm.

* Pracovné prostredie: vzduch.

* Napajanie: 220v, 50 Hz.

Pristrojové vybavenie
Elektranovy mikroskop (JEOL JSM-7600 F/EDS/
WDS/EBSD)

Funkeia a vyuiitie

* Pristroj na detailnui chemicku a mikroStruk-
tirnu analyzu keramickych kompozitov,
identifikaciu distribticie sekundarnych faz
v kompozitoch, identifikaciu a charakteri-

Instrumentation
Atomic force microscope AFM NT-206

Function and usage

* Atomic force microscopy (AFM) together
with the controlling software and process-
ing tools focuses on measurement of micro
and submicrorelief of surfaces, objects
of micro- and nanometre ranges with high
resolution.

AFM can be applied in following areas: phys-
ics of solid materials, thin film technology,
nanotechnology, micro and nanotribology,
microelectronics, optics, research of preci-
sion mechanics, magnetic recording, vacu-
um technology etc. AFM can be used in both
academic and industrial laboratories.

Technical specification

+ Operation modes: static and dynamic.

* Scanfieldarea: 20x20 x 3 um.

+ Scanning matrix:1024 x 1024 points.

+ Scanrate: 10 ym/s.

 Maximum sample size: 30 x 30 x 8 mm.

* Range of automated movement of measuring
head:10x10 mmin XY plane

* Field of view of embedded video system:
1x0.75mm

+ Operation environment: Open air.

* Power source: 220V, 50 Hz.

Instrumentation
Scanning electron microscope (JEOL JSM-
7600 F/EDS/WDS/EBSD)

Function and usage

* Microscope allows detailed chemical analy-
sis and microstructure analysis of ceramic
composites, Identification of the distri-
bution of secondary phases in ceramic
composites, identification and character-
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Atomovy silovy mikroskop
AFMNT-206
Atomic force microscope
AFMNT-206
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Elektronovy mikroskop
(JEOLJSM-7600 F/EDS/WDS/
EBSD)

Scanning electron microscope
(JEOLJSM-7600 F/EDS/WDS/
EBSD)

zaciu korodovanych povrchov a koréznych
produktov skla a keramickych materialov,
analyzu nehomogenit v skle, charakterizaciu
produktov krystalizacie pri $tiidiu mechaniz-
mov krystalizacie skiel.

* Pri merani dosahuje rozliSenie min. 1-2nm
pri urychlovacom napéti 15kV, 2-4nm pri 1kV.
Zaroveii je vybaveny analytickymi modul-
mi 1XWDS detektorom, 1xSDD detektorom,
IXEBSD detektorom, vratane databazového
softwaru na vyhodnocovanie EBSD spektier.

Technicka Specifikacia

+ Zariadenie ma aktivny a pasivny antivibraé-
ny systém zabudovany v rame mikroskopu.

* VySka otvoru na vkladanie a vymenu vzoriek
je40mm.

+ Stolik na uchytenie drZiaku vzoriek v pra-
covnej komore SEM je eucentricky, motori-
zovany v 5-ich osiach, pricom jeho pohyb je
riadeny pocitacom.

* KonStrukcia mikroskopu umoziiuje instala-
ciu vyhrievacieho aj kryostolika pri zacho-
vani povodnej pozadovanej konfiguracie
mikroskopu.

* Rozsah urychlovacieho napitia je vintervale
0,1-30kV.

+ Rastrovaci elektronovy mikroskop je vyba-
veny dvomi detektormi pre spatne odrazené
elektrony.

« Rastrovaci elektronovy mikroskop je vyba-
veny dvomi detektormi pre sekundarne od-
razené elektrony pre zddraznenie morfoldgie
a detailov povrchu.

+ Na rastrovacom elektronovom mikroskope
je nainstalovany EDS systém s mozZnostou
kvantifikacie pomocou Standardov a uklada-
nie réznych kvantifikaénych sad.

+ EBSD umoziiuje vyhodnotenie orientacie
kryStalovej mriezky zfn vo vybranej oblas-
ti vzorky s moznostou sucasného vyhod-
notenia orientacii viacerych faz a analyzy
textury.

Pristrojové vybavenie
lonova naprasovacka (JEOL JFC-1300 ,AUTO
Sputter Coater*, JEOLJEC-520 Carbon Coater*)

Funkeia a vyuiitie
« Slizi na pokovovanie elektricky nevodivych
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ization of corroded surfaces and corrosion
products of glass and ceramic material,
analysis of inhomogeneities in the glass,
characterization of crystallization prod-
ucts in the study of glasses crystallization
mechanisms.

Image resolution at accelerating voltage is
at least 1-2nm at 15kV, 2-4nm at 1kV. Micro-
scope is equipped with following analytical
modules 1xXWDS detector, 1xSDD detector,
IXEBSD detector including database soft-
ware for evaluation of EBSD spectra.

Technical specification
* Computer-controlled active real time feed-
back vibration isolation system (built-in the
frame of microscope).
* Height of slot for samplesinsertingis 40 mm.
* Microscope is equipped with a comput-
er-controlled 5-axis mechanically eucentric
goniometer stage (including computer eu-
centric rotation) in SEM working chamber.
Microscope construction allows installation
of heating and cryo stage while preserving
the original desired configuration of the mi-
croscope
Accelerating voltage range 0.1- 30 kV.
Scanning electron microscope is equipped
with two detectors for backscattered elec-
trons.
Scanning electron microscope is equipped
with two detectors for secondary electrons
to emphasize the fine surface morphology of
structures.
Installed EDS system with the possibility of
quantification against set standards and
storage of different quantification sets.
EBSD allows evaluation of crystal lattice ori-
entation of the grains in the selected area of
the sample with the possibility of evaluation
of the orientations of several phases and tex-
ture analysis.

Instrumentation
lonic sputter (JEOL JFC-1300 ,AUTO Sputter
Coater*, JEOLJEC-520 ,Carbon Coater®)

Function and usage
« Sputteris used for fine coating of non-con-



vzoriek pre elektronovi mikroskopiu s moz-
nostou nanasania kovovych (Au, Pt, Au/Pd)
alebo uhlikovych povlakov pre EDX a SEM
analyzu.

« Zariadenie je doplnkovym vybavenim k elek-
tronovému mikroskopu a zabezpetuje nevy-
hnutni pripravu nekovovych nevodivych vzo-
riek pre analyzu na elektronovom mikroskope.

Technicka Specifikacia

* Umoziiuje tpravu povrchu nevodivych ma-
terialov napraSovanim zo zdroja vybudenim
plazmou.

* UmozZituje napraSovanie: vrstiev zlata,
striebra, platiny a ich zliatiny, zliatiny zlata
apaladia, uhlika.

* UmoZiiuje nastavenie doby napraSovania.

Pristrojové vybavenie
Metalograficky svetelny mikroskop DMI
5000_2014

Funkeia a vyuiitie

* Svetelny metalograficky mikroskop DMI
5000.

* Metalografické hodnotenie v prevaznej mie-
re kovovych materialov vSetkych typov ale aj
hodnotenie plastov, gumy a pod.

* Prenos obrazu pomocou kamerynaPC pomo-
cou programu LAS 3.8.

Technicka Specifikacia

* Binokular.

* Posuvny stolcek.

* Revolverové otacanie objektivov.

* Planachromatickeé objektivy, trinokular.

ductive samples for electron microscopy,
with possible metallic (Au, Pt, Au/Pt) or
carbon coatings for EDX and SEM analysis.
This device is complementary equipment
tothe scanning electron microscope and is
used for necessary preparation of non-me-
tallic non-conductive specimens for analy-
sis on the SEM.

Technical specification

* Enables surface coating of non-conductive
materials by sputtering from plasma excited
source.

* Allows sputtering of layers: gold, silver,
platinum and their alloys, alloys of gold and
palladium, carbon.

* Variable sputtering time.

Instrumentation
Optical metallographic microscope DMI
50002014

Function and usage

* Optical metallographic microscope DMI
5000.

* Metallographic evaluation of primarily all
types of metallic materials, and evaluation
of plastics, rubber, etc.

* |mage is transferred to a PC using LAS 3.8
software.

Technical specification

* Binocular.

« Sliding stage.

* Motorized 5x objective turret: plan achro-
matic objectives, trinocular.
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Metalograficky svetelny
mikroskop DMI5000_2014
Optical metallographic
microscope DMI 5000_2014
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Fluorescencny mikroskop
Olympus BX43
Fluorescence microscope
Olympus BX43

Mikroskop s prisluSenstvom

na meranie mechanickych pnuti

vsklach (NIKON LV 100 UDM)
Microscope with accessories
for measurement of mechani-
cal strain in glass (NIKON LV
100 UDM)

* ObjektivNPLAN 5x/0.12.

* Objektiv N PLAN EPI 10x/0.25, 20x/0.40,
50x/0.75,100x.

* MedzizvacSenie: 2x.

* Kamera.

* Program na prenos dat z mikroskopu do po-
¢itacaLAS 3.8.

* Halogénové osvetlenie.

Pristrojoveé vybavenie
Fluorescencny mikroskop Olympus BX43

Funkeia a vyuiitie

* Mikroskopické pozorovania biologickych
preparatov s fluorescenénymi sondami a mo-
lekulami. Univerzalny laboratérny mikroskop
s vynikajiicimi vlastnostami - predovSetkym
vysokym optickym vykonom, ergonomickou
a mimoriadne odolnou konStrukciou a Sirokou
ponukou prisluSenstva. Olympus BX4 3 vyhovu-
jelaboratoriam s velmi naroénou prevadzkou.
Opticky systém Olympus UIS2 poskytuje
vynikajiice zobrazenie pri vSetkych pozoro-
vacich metddach - svetlé/temné pole, fazovy
kontrast, polarizované svetlo, fluorescencné
pozorovanie.

Technicka Specifikacia

« Stabilny ergonomicky stativ.

* Binokularna hlavica s nastavcom pre kame-
rovy systém, otocna 0 360°.

+ Osvetlenie LED diddovym svetlom, pravé Koe-
chlerovo osvetlenie.

* Fluorescenéné objektivy 4x, 10x, 40x a 100x
pre olejovii imerziu.

+ Séria hradiacich filtrov pre modré a zelené
svetlo.

+ DlZka excitaéného vineniavrozsahumin. 350
-580 nm.

* Hodnotiaci softvér pre Comet assay.

Pristrojové vybavenie
Mikroskop s prisluSenstvom na meranie me-
chanickych pnutiv sklach (NIKON LV 100 UDM)

Funkeia a vyuiitie

+ Opticky mikroskop s potitatom riadenym
XY stoléekom, vyhrevnym stoléekom s regu-
lacnou jednotkou, farebnou CCD kamerou 5
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* Objective N PLAN 5x/0.12.

* Objective N PLAN EPI 10x/0.25, 20x/0.40,
50x/0.75,100x.

* Interim magnification 2x.

* Camera.

+ Software LAS 3.8 to transfer data from the
microscope into the computer.

* Halogen illumination.

Instrumentation
Fluorescence microscope Olympus BX43

Function and usage

* Microscopic observation of hiological
specimens using fluorescent probes and
molecules. Universal laboratory micro-
scope with outstanding features - particu-
larly high optical performance, ergonomic
and extremely robust design and a wide
range of accessories. Olympus BX43 is
suitable for laboratories with intensive
operations.

Olympus UIS2 optical system provides
superior image in all observation methods -
bright/dark field, phase contrast, polarized
light and fluorescence observation.

Technical specification

« Stable ergonomic design.

* Binocular head with camera stage, Rotat-
able Graduated Stage with 360 degrees
rotation.

LED lamp illumination, Transmitted Koehler
llluminator.

Fluorescence objectives 4x, 10x, 40x a 100x
for oil immersion.

+ Blue and green light baffle filters.

* Excitation wavelength min. 350-580 nm.

* Comet assay Evaluation software.

Instrumentation
Microscope with accessories for measure-

ment of mechanical strain in glass (NIKON LV
100 UDM)

Function and usage:

« Optical microscope with a XY stage con-
trolled by computer, hot-stage microscopy
with thermoregulation, colour CCD camera



Mpix a prisluSenstvom pre obrazovii analyzu
vzoriek.

* Vyuziva sa na meranie a hodnotenie pnuti
v sklenych vyrobkoch, na zakladni mor-
fologicku charakterizaciu sklenych mik-
roguliiek v systémoch s obmedzenou
sklotvornostou, in-situ sledovanie priebehu
krystalizacie v sklach pri zvySenej teplote
anameranie bodovych NIR spektier prilabo-
ratérnej a zvySenej teplote a na hodnotenie
morfologickych zmien pri Stidiu kordzie
skla a keramiky.

Technicka Specifikacia

* Univerzalny mikroskop s maximalnym mnoz-
stvom doplitujiiceho vybavenia pre rdzne
aplikdcie v priemysle a materialnom vysku-
me.

* Vymenny motorizovany XY stolcek 114 x
715mm a s chodom 2 mm/rotaciou, riadeny
softwarom aj joystickom.

* Pocitacom riadeny vyhrievany stoléek
(0d-196°C do 600°C) s moznostou simultan-
neho snimania zaznamu DSC (Diferencnej
Skenovacej Kalorimetrie). Software obsa-
huje aj riadenie a ziznam ¢asovo-teplotnych
rezimov ohrevu/chladenia.

* Farebna kamera NIKON DS Fi2 v kombinacii
so spektrometrom Black Comet (pracujticim
vo viditel'nej oblasti spektra-VIS), NIS Spec-
tral vnatri programového vybavenia na ana-
Iyzu obrazu NIS Elements Advanced Resear-
ch. Systém poskytuje uzivatel'sky komfortné
snimanie a analyzu obrazu i spektier, uklada-
nie do databazy a riadenie motorizovanych
casti. Software NIS Elements AR pokryva
snimanie jednotlivych obrazov i sekvencii,
skladanie a zoSivanie multidimenziondlnych
(x, v, z, ¢as, teplota, vinova dizka) obrazov
do jedného formatu nd2 a dalejich 3D rekon-
Strukciu aanalyzu spektier.

Pristrojové vybavenie
Opticky mikroskop Eclipse MEGOO

Funkeia a vyuiitie

* Vedecky mikroskop s pripojenou CCD kame-
rou avlaknovym spektrometrom.

* Moznost’ pozorovania morfoldgie povrchu

5 Mpix and accessories for image analysis
of samples

* Device is designed for measurement and in-
terpretation of strain in glass products, for
basic morphologic characteristic of glass
microballs in systems with limited glass-
forming ability, in-situ observation of crys-
tallization process in glasses at elevated
temperature, for measurement of NIR spec-
trum at ambient and elevated temperature
and for evaluation of morphological changes
inglassand ceramics.

Technical specification

* Universal microscope with the widest range

of complementary accessories for various

aplications in industry and material re-
search.

Exchangeable motorized scanning XY stage

114x75mm with positionig 2 mm/rotation,

controlled by both software and joystick.

Computer-controlled heated table (from

-196°C to 600°C) with the possibility of si-

multaneous recording of a DSC (Differential

Scanning Calorimetry) record. The software

also includes the management and record-

ing of time-temperature heating / cooling
modes.

* Color camera NIKON DS Fi2 with U3-unit
with resolution 5 MPixel in combination with
spectrometer Black Comet (VIS spectrum) -
the equipment is connected with software
modul NIS Spectral for image analysis NIS
Elements Advanced Research. The system
offers scanning and analysis of images and
spectrum, data loading and control of mo-
torized parts. Software NIS Elements AR
covers scanning of images and sequentions,
multidimensional (xyz, time, temperature,
wavelength) images in nd2 format, 3D recon-
struction and spectrum analysis.

Instrumentation
Optical microscope Eclipse MEGOO

Function and usage

« Scientific microscope with a CCD camera
and afiber spectrometer. Microscope has op-
tional polarized light mode for observation
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Obrazova analyza pomocou op-
tického mikroskopu pri vyhod-
noteni kinetiky ¢irenia taveniny
Image analysis by an optical mi-
croscope during evaluation of
melt refining kinetics

Opticky mikroskop
Eclipse MEGOO
Optical microscope
Eclipse MEGOO
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Opticky emisny spektrometer
s indukéne viazanou plazmou
Vista MPX (Varian)

Optical emission spectrome-
ter with inductively coupled
plasma Vista MPX (Varian)

vzoriek aj v polarizovanom svetle.
 Moznost’sledovania procesov pod mikrosko-
pom v life-time made (napr. sledovanie krys-
talizacie).
* Moznost'pripojenia vysokoteplotného stolceka.

Technicka Specifikacia

* Objektivy5,10,20, 50x.

* Pohyblivy stoléek xyz.

* Moznost prace v polarizovanom svetle, se-
narmontov kompenzator.

* Pripojenie na CCD kameru.

« Software Lucia na obrazovii analyzu.

* Moznost’pripojenia vlaknového spektrometra.

of sample surface morphology. Instrument
provides a possibility to observe real-time
processes (e.g. crystallization) and has an
optional heated table connection.

Technical specification

* 5,10,20,50 x objectives

* Adjustable table xyz.

+ Optional polarized light mode, de Sénarmont
compensator.

* CCD camera connection.

* |mage analysis software Lucia.

« Fiber spectrometer connection option.

SPECTROSCOPIC AND DIFFRACTION TECHNIQUES

Pristrojové vybavenie
Opticky emisny spektrometer sindukéne viaza-
nou plazmou Vista MPX (Varian)

Funkeia a vyuiitie

+ Opticky emisny spektrometer s indukéne
viazanou plazmou je vyuzivany v chemickej
prvkovej analyze pre analyzu kvapalnych roz-
tokov. Prvkova analyza vzoriek:

* Anorganického povodu: kovy, zliatiny, rudy
a horniny, prachy a popol&eky, stavebné ma-
terialy, skla a sklarske suroviny, tazko rozlo-
Zitel'né keramické materialy.

* Organického povodu: vzorky potravin a po-
travinarskych surovin, celuléza a papier.

+ ZmieSaného povodu: pody, sedimenty, kaly.

Technicka Specifikacia

+ Vertikdlne (radialne) orientovana plazma -
moznost’analyzovat’aj vysoko zasolené roz-
toky.

+ Budenie a zhasinanie plazmy je plne automa-
tické a riadené pocitatom.

* Rozsah vinovych dizok 175-785 nm.

+ Simultanna detekcia minoritnych a majorit-
nych prvkov pocas jednej analyzy.

* Minimalizécia spektralnych interferencii vy-
berom alternativnej vinove;j dizky.

« Detekéné limity v pg/L: Al (4), Ca (6,5), Fe

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Treéin (Centratech)

Instrumentation
Optical emission spectrometerwithinductive-
ly coupled plasma Vista MPX (Varian)

Function and usage

Optical emission spectrometer with induc-

tively coupled plasma is used in chemical

elemental analysis for the analysis of liquid
solutions. It is used for elemental analysis of
samples of:

* Inorganic origin: metals, alloys, ores and
rocks, dust and ashes, construction materi-
als, glass and glass materials, ceramic mate-
rials with long degradation.

* Organic origin: samples of foodstuffs and
food ingredients, pulp and paper.

* Mixed origin: soil, sediments, sludges.

Technical specification

« Vertically (radially) oriented plasma - possi-
bility to analyze highly saline solutions.

* Fullyautomated computer controlled plasma
excitationand cooling.

+ Wavelength range 175-785 nm.

+ Simultaneous detection of minority and ma-
jority elements ina single analysis.

+ Minimization of spectral interferences by se-
lection of alternative wavelength.

* Detection limits in pg/L: Al (4), Ca (6,5), Fe



(0,9), K (4), Mg (10), Na (1,5), Ti (1).
* Korekcia spektralneho pozadia.
* Protokoly pre kontrolu kvality.

(0,9),K (4), Mg (10), Na (1,5), Ti (1).
« Spectral background correction.
* Quality control protocols.

Pristrojové vybavenie
Zariadenie na mikrovinny rozklad vzoriek (Ber-
ghof Speedwave 4)

Funkeia a vyuiitie

Mikrovinny rozkladny systém umoziiuje pri-
pravu vzoriek pre chemickii analyzu k atomo-
vej absorpcnej spektroskopii AAS a optickej
emisnej spektroskopii s indukéne viazanou
plazmou ICP OES, a to rozkladom keramickych
materialov a skiel v tlakovych celach za po-
uzitia zmesi kyselin pri definovanom tlaku
ateplote.

Technicka Specifikacia

* Rozsah teplot 80-300°C s presnostou mini-
malne + 1°C pri 200°C.

* Rozsah tlakov 0-150 bar s presnostou mini-
malne = 5 barov.

* Vysokotlakové vlozky pre maximalnu teplotu
300°C a maximalny tlak 190 barov.

* Modul zabezpetujiici kontrolu mikrovinného
ohrevu, t.j. teploty a tlaku.

* Rozkladné nadobky s minimalnym objemom
100 mlvykazujtice mechanickii odolnost’adl-
hodobui stabilitu pri styku s roznymi kyseli-
nami vratane kyseliny fluorovodikovej (HF)
ajej parami.

Pristrojové vybavenie
Fluorescencny spektrometer (Fluorolog 3: FL
3-21Horiba)

Instrumentation
Microwave digestion system (Berghof Speed-
wave 4)

Function and usage

The microwave system is designed for sample
preparation for chemical analysis with the
atomic absorption spectroscopy (AAS) and
optical emission spectroscopy with induc-
tively coupled plasma using the acid pressure
digestion method for decomposition of the
ceramic materials at defined temperature and
pressure.

Technical specification

* Temperature inarange 80-300°C with accu-
racy min. + 1°Cat 200°C.

* Pressureinarange 0-150 bar with accuracy
min. + 5 bar.

* High-pressure inserts for the maximum temper-
ature 300°C and maximum pressure 190 bar.

* Temperature and pressure monitoring sys-
tem.

* Digestion vessels with the minimum volume
0f100 ml are made from the material ensures
a high level of mechanical strength and
chemical resistance to various acids includ-
ing hydrofluoric acid (HF) and its vapors.

Instrumentation
Spectrofluorometer (Fluorolog 3: FL 3-21 Hor-
iba)

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Funkeia a vyuiitie

Moduldrny fluorescenény spektrometer na me-
ranie ¢asovo nerozliSenych fluorescencnych
spektier (200-3000 nm) a Easovo rozliSenych
(tzv. time-resolved) merani pre vyhodnocovanie
dob Zivota fluorescencie v ultrafialovej a viditel*
nej oblasti spektra. Pristroj umoziiuje merania
fluorescencie a fosforescencie kvapalnych aj
tuhych vzoriek, s alternativnym pouzitim roz
nych modulov a zariadeni v zavislosti od typu
vzoriek a vedeckovyskumnej aplikdcie, meranie
pri roznych teplotach s kontinualnym mieSanim
kvapalnej vzorky v kyvete, meranie chemickej
kinetiky, meranie linearne polarizovanych spek-
tier pomocou nezavislej polarizdcie Ziarenia
excitacie a polarizacie emitovaného Ziarenia,
meranie avyhodnocovanie kvantovych vytazkov
luminiscencie kvapalnych aj tuhych vzoriek.

Technicka Specifikacia

* Fluorescenény  spektrometer  Fluoro-
log-3-FL21 (Horiba Scientific) s moznostou
merania ¢asovo nerozliSenych spektier
v spektralnom rozsahu 200-3000 nm; spek-
tralne rozliSenie < Inm.

* Meranie v pravouhlej konfiguracii (roztoky)
alebo v tzv. front face” konfiguracii (pevné
latky, zakalené vzorky).

* Modul pre meranie ¢asovo rozliSenej fluo-
rescencie metddou TCSPC (Time Corelated
Single Photon Counting) s moznostou mera-
nia doby Zivota excitovaného stavu od 200 ps.

* Excitacia: Xe lampa (450W) a zableskova
Xe lampa pre meranie fosforescencie, sada
pulznych LED diéd pre TCSPC.

* Integracna sféra pre meranie absoliitneho
kvantového vytazku.

* Polarizatory pre meranie anizotropie.

Pristrojové vybavenie
Renishaw inVia Reflex Ramanov mikrospektro-
meter

Function and usage

Modular spectrofluorometer for measurement
of steady-state fluorescence spectra in the
UV-VIS-NIR spectral range (200-3000nm) and
time-resolved fluorescence spectra (in the
UV-VIS spectral range) for determination of
excited state decay curves. Spectrofluorome-
ter enables measurement of fluorescence and
phosphorescence of liquid and solid samples,
measurements at ambient temperatures and
temperatures up to 100°C (special thermo-
statted cuvette holder) with continuous mix-
ing of the sample in cuvette, measurement of
chemical kinetics, measurement of linearly po-
larized spectra with independent polarization
of excitation and emitted light, measurement
of quantumyields of solid and liquid samples.

Technical specification

« Spectrofluorometer Fluorolog-3-FL21 (Hor-
iba Scientific) for measurement of steady-
state fluorescence spectra in spectral range
200-3000 nm; spectral resolution < Inm.
Measurement in right angle configuration
(solutions) or in front face configuration
(highly concentrated, opaque, or solid sam-
ples).

Module for time-resolved fluorescence meas-
urement using TCSPC method (Time Corre-
lated Single Photon Counting) with the possi-
bility to measure lifetime decay from 200 ps.
Excitation source: Xenon short arc (450W)
and pulsed lamp for phosphorescence
measurements, and spark sources and di-
odes for pulsed lifetime-acquisitions.
Integrating sphere for measurement of ab-
solute quantumyields.

Polarizers for anisotropy measurements

Instrumentation
Renishaw inVia Reflex Raman microspectro-
scope

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Funkeia a vyuiitie

Ramanova spektroskopia je nedeStruktivna
spektralna analytickd metoda Struktirnej
charakterizacie molekil a latok umoziiujica
identifikaciu Cistych latok a jednotlivych zlo-
Ziek analyzovanej stistavy. Metodu mozno vyu-
Zit'v materidlovom vyskume, napr. spektralna
a Struktirna charakterizacia materialov - po-
lovodice, mineraly, skla, keramické materialy,
polyméry, kovy, kordzne produkty, nanomateri-
aly, analyza povrchov sorbentov, senzorov, atd.,
v chemickom vyskume (spektralna a Struktirna
charakterizacia anorganickych a organickych
latok), biochemickom a biomedicinskom vy-
skume (analyza biologickych systémov od bio-
molekdl aZ po organizmy), v enviromentalnych
analyzach (napr. stanovenie kontaminujtcich
latok a zlicenin), klinické afarmaceutické analy-
zy (napr. analyza lie¢iv), analyza potravin, stidne
a forenzné analyzy (napr. drogy fixované v roz-
nych matriciach, toxicke latky).

Technicka Specifikacia

* Renishaw inVia Reflex Ramanov mikrospek-
trometer s moznostou merania v spektral-
nom rozsahu 50-10000 cm-1, spektralne
rozliSenie <1cm-1.

* FT-IR modul pre kombinaciu s Ramanovym
spektrometrom, umoZiiujiici meranie infra-
cervenych spektier v spektralnom rozsahu
50-10000 cm-1.

* Mikroskop Leica DM2500 s objektivmi so
zvacésSenim 5x, 20x, 50x a 100x, umozZiiujtici
konfokdalne meranie.

* Laserové excitacné zdroje: argdnovy vysoko-
vykonny laditelny laser Spectra Physics STA-
BILITE 2017 (458 nm/200mW, 488 nm/1,5W,
514 nm/2W), HeNe laser (633 nm/17mW).

+ Teplotna komora DSC600 (Linkam) umoZiiu-
je meranie Ramanovskych spektier vzoriek
v teplotnom intervale 196-600°C a snimanie
kalorimetrickych dat.

* Teplotna komora TS1500 (Linkam) umoZiiuje
meranie Ramanovskych spektier vzoriek az
do 1500°C.

Pristrojové vybavenie
UV-VIS-NIR spektrometer Cary 5000 (Agilent
Technologies)

Function and usage

Raman spectroscopy is a non-destructive an-
alytical spectral method for structural char-
acterization of molecules and substances,
enabling the identification of pure substances
and individual components of the analyte. Ar-
eas of application include materials research
(e.g. spectral and structural characterization
of materials - semiconductors, minerals, glass,
ceramics, polymers, metals, corrosion prod-
ucts, nanomaterials, sorbent surface analysis,
sensors, etc.); chemical research (spectral
and structural characterization of the inorgan-
ic and organic substances); biochemical and
biomedical research (analysis of biological
systems from biomolecules to organisms);
environmental analysis (e.g. determination of
contaminants and compounds), clinical and
pharmaceutical analysis (e.g. active pharma-
ceutical ingredients), food analysis, forensic
analysis (e.g. drugs fixed in various matrices,
toxic substances).

Technical specification

* Renishaw inVia Reflex Raman microspec-
trometer allowing measurement in the spec-
tral range 5010000 cm-1, spectral resolu-
tion<1cm-1.

* FT-IR module for Raman spectrometer, allow-
ing measurement of infrared spectra in the
spectral range 50-10000 cm-1.

* LeicaDM2500 microscope allowing confocal
measurements with 5x, 20x, 50x and 100x
objectives.

* Excitation laser sources: adjustable Ar+ ar-
gon laser (STABILITE 2017, Spectra Physics,
458 nm/200mW, 488 nm/1.5W, 514 nm/2W),
HeNe laser (633 nm/17TmW).

* Heating stage DSC600 (Linkam) allowing
Raman spectra measurement of samples
in the temperature interval 196-600°C and
monitoring of calorimetric data.

* Heating stage TS1500 (Linkam) allowing Ra-
man spectra measurement of samples in the
temperature up to 1500°C.

Instrumentation
UV-VIS-NIR  spectrophotometer Cary 5000
(Agilent Technologies)

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Renishaw inVia Reflex Ramanov
mikrospektrometer

Renishaw inVia Reflex Raman
microspectroscope




Funkeia a vyuiitie

Modularny dvojli¢ovy UV-VIS-NIR spektro-
fotometer umoziiuje meranie spektralnych
charakteristik materialov v ultrafialovej,
viditelnej a casti blizkej infra(":ervenej,nb-
lasti spektra (v intervale vinovych dlzok
175-3300 nm). Pristroj predstavuje univer-
zalnu zostavu na meranie kvapalnych aj
tuhych vzoriek, s alternativnym pouzitim
roznych modulov a zariadeni v zavislosti
od typu vzoriek a vedeckovyskumnej apli-
kacie. UmozZiiuje merania absorpénych,
transmisnych a reflexnych spektier, dalej
reflektancie pod variabilnym uhlom a abso-
litnej rejlektancie vzorky v zavislosti od vI-
novej dlzky Ziarenia, merania chemickej
kinetiky aj scanovacej kinetiky, meranie
a vyhodnocovanie farebnosti, farebnych
stradnic kvapalnych aj tuhych vzoriek,
meranie avyhodnocovanie koncentracnych
zavislosti absorbancie vzorky, meranie
reflexnych materidlov, zrkadiel, tenkych
vrstiev, antireflexnych vrstiev; uréenie
hriibky tenkych vrstiev, indexu lomu, fareb-
nosti priroznom uhle.

Technicka Specifikacia

* UV-VIS-NIR spektrometer Cary 5000
(Agilent Technologies) s moZnostou merania
vspektralnom rozsahu 175-3300 nm.

* Fotometricky rozsah: max. 8 Abs.

+ Spektralne rozliSenie: < 0,05 nm pre UV-VIS
oblast; <0,2nm pre NIR oblast.

* Modul na meranie difizne reflexnjch
spektier v rozsahu vinovych dlzok 200-
2500 nm.

* Modul VASRA nameranie spekularne;j (zrkad-
lovej) reflektancie v zavislosti od uhla a to
v rozsahu 20 -70°C. Suc¢astou tohto modulu
je aj polarizator typu Glan-Taylor (kalcitovy
hranol) a depolarizator.

TECHNOLOGY TRANSFER CENTER OF ALEXANDER DUBCEK
UNIVERSITY IN TRENCIN (CENTRATECH)

Function and usage

Modular double beam UV-VIS-NIR spectro-
photometer allows spectral characteristics
measurement in ultraviolet, visible and near
infrared regions (in spectral range of 175-3300
nm). A broad range of universal measurement
accessories are available with spectrometer
(DRA, VASRA, VW, thermostatted cuvette hold-
er). Spectrophotometer is a universal setup for
measurement of solid and liquid samples, alter-
natively using various modules and accessories
depending on sample type and research applica-
tion. Device allows measurement of absorption,
transmission and reflection spectra in the ultra-
violet, visible and near infrared range. It further
allows measurement of variable angle specular
reflectance and absolute reflectance of analyte
depending on the wavelength of the radiation,
chemical kinetics measurements (recording
absorbance changes as a function of time) and
spectrum changes (recording changes of the
sample’s spectrum overtime), measurement and
evaluation of colour and the degree of coloring of
liquid and solid samples, measurement and eval-
uation (quantitative analysis) of concentration
dependence of the absorbance values, measur-
ing the reflectance of materials at various angles
and wavelengths, characterizing mirrors, deter-
mining the refractive index and thickness of thin
films and anti-reflection coating, and measuring
colour at different viewing angles.

Technical specification

* UV-VIS-NIR spectrophotometer Cary 5000
from Agilent Technologies, wavelength range
0f 175-3300 nm.

* Photometric range: Maximum 8 Abs.

* Spectral resolution: < 0.05 nm for UV-VIS
range, < 0.2 nm for NIR range.

* Module designed to measure diffuse reflec-
tance of samples in the wavelength range of
200-2500 nm.

* Variable Angle Specular Reflectance Accesso-
ry (VASRA) which provides the ability to auto-
matically measure the specular reflectance of
a sample surface at angles of incidence rang-
ing from 20 to 70°C. This accessory compris-
es polarizer (Glan-Taylor polarizing prism) and
depolarizer (two crystalline quartz wedges).

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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* Modul VW na meranie absoltitnej spekuldr-
nej reflektancie (odrazivosti) zrkadlovych
povrchov vzoriek a lesklych naterov, umoz-
fiujiici meranie hribky filmov a povrchovych
vrstiev, stupiia vyleStenia optickych povr-
chov.

* Termostatovany drziak kyviet, rozsah na-
stavenia teplot v intervale 0-100°C s nasta-
venim teploty s presnostou <1°C, s moznos-
tou ohrevu s teplotnym gradientom 1°C/s
a kontinualnym mieSanim kvapalnej vzorky
vkyvete.

Pristrojové vyhavenie 5
Vldknovy spektrometer pre blizku 1C oblast’
Ocean Optics NIRQUEST 256-2.5

Funkeia a vyuiitie

Vlaknovy spektrometer umozZiiuje meranie
spektiervblizkejinfracervenej oblasti (vroz-
sahu vinovych dlZok 900-2500 nm) pomocou
vlaknovej optiky na vybranych vel'mi malych
oblastiach na vzorkiach nepravidelného
tvaru, resp. vzorkach velmi velkych rozme-
rov, ktoré nemdzu byt umiestnené do Stan-
dardnych spektrometrov. Vzhladom na jeho
prenosnost’ umozZiiuje aj napojenie na iné
zariadenia, napr. opticky mikroskop aj s vy-
hrevnym stoléekom a snimanie spektier zo
vzoriek umiestnenych v tychto zariadeniach
pri laboratdrnej ako aj zvySenej teplote.

Technicka Specifikacia

* Dizajn optickej lavice v konfiguracii Czer-
ny-Turner. )

* Rozsah merani v intervale vinovych dlzok
900-2500 nm.

¢ Detektor InGaAs v linedrnom usporiadani
(256 pixelov).

* Vstupna $trbina: 25 pm.

* RozliSenie: 9,5 nm (FWHM).

Pristrojové vybavenie
UV-VIS-NIR  vlaknovy spektrometer Avas-
pect-2048

Funkeia a vyuiitie
* On-line sledovanie spektralnych charakte-
ristik [atok.

» VW Specular Reflectance Accessory (SRA)
designed to measure the direct (specular)
reflectance of light from smooth solid mate-
rials at near normal incidence. This accessory
allows measurement of the thickness of thin
films and coatings, the characterization of
mirrors and refractive index determination.

* Temperature-controlled cuvette holder, tem-
perature range in the interval of 0-100°C, tem-
perature precision of <1°C, with temperature
ramping capability (rate of 1°C /s) and contin-
uous mixing of the liquid sample in the cuvette.

Instrumentation
Fiber-optic small-footprint Spectrometer for

Near-Infrared Measurements Ocean Optics Vldknovy spektrometer pre

NIRQUEST 256-2.5 blizku IC oblast'Ocean Optics
NIRQUEST 256-2.5
Function and usage Fiber-optic small-footprint

Spectrometer for Near-In-
frared Measurements Ocean
Optics NIRQUEST 256-2.5

Fiber-optic spectrometer enables spectra
measurement in the Near-Infrared spectral
regions (wavelength ranges from 900 to 2500
nm) on small areas of irregularly shaped sam-
ples or large samples, which cannot be placed
into conventional spectrometers. Due to its
portability, the spectrometer may he connect-
ed to other instruments, such as optical micro-
scope with a heating stage for spectral meas-
urements at higher temperatures.

Technical specification

* Optical bench: symmetrical Czerny-Turner.

» Wavelength range: 900-2500 nm.

* Detector: Hamamatsu G9208-256 InGaAs
linear array (256 pixels).

« Standard input slit: 25 pm.

* Optical resolution: 9.5 nm w/25 ym slit.

« Sensitivity as S/N ratio (signal/noise):
7500:1 @ 10 ms integration.

* Integration time: Ims-120ms.

* Interface: USB 2.0 slot for PC connection.

Instrumentation
Fiber-optic  UV-VIS-NIR
Avaspect-2048

Spectrometer

Function and usage
* Real time observation of the spectral char-
acteristics of substances.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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UV-VIS-NIR vlaknovy
spektrometer Avaspect-2048
Fiber-optic UV-VIS-NIR
Spectrometer Avaspect-2048

Vlnovo disperzny rontgenovy
fluorescencny spektrometer S8
TIGER 4K (Bruker)

Wavelength dispersive X-ray
fluorescence (WDXRF) spec-
trometer S8 TIGER 4K (Bruker)

« Kvantitativna analyza.
* Moznosturéenia farebnych stiradnic.

« Sledovanie spektralnych zmien v éase (ki-

netika procesov, napr. chemickych reakeii
apod.).

+ Séria prisluSenstva umoZiiujtica variabilne
modifikovat'experimentalne usporiadanie.

Technicka Specifikacia

* Spektralny rozsah 200-1100 nm.

+ CCD detektor.

* Optické usporiadanie: symetrické Czer-
ny-Turner.

+ Spektralne rozliSenie 2nm.

+ Rdzne prisluSenstvo: napr. integracna sféra,
drziaky kyviet, vyhrievany drZiak kyviet.

Pristrojoveé vybavenie
Vinovo disperzny rontgenovy fluorescencny
spektrometer S8 TIGER 4K (Bruker)

Funkeia a vyuiitie

Vyuziva sa na chemicki analyzu skiel, sklar-
skych surovin, odpadov a inych materidlov
metddou XFS. UmoZziiuje kvantitativnu detek-
ciu lahkych atomov ako aj stopovych mnoz-
stiev prvkov s rozhodujiicim ekologickym
vyznamom. Je mozné analyzovat'i kvapalné
vzorky. Zariadenie umoziiuje sledovanie se-
kundarnej emisie rontgenového Ziarenia. Vy-
hodou metddy rontgenovej fluorescencie je,
ze tuhé vzorky sa analyzuju bez prevedenia
do roztoku. Minimalizacia poctu pripravnych
operacii zvySuje presnost'vysledkov a znizu-
je pravdepodobnost’ vzniku systematickych
chyb.

Technicka Specifikacia

* Rozsahanalyzovanych prvkov: Boraz Uran.

* Rozsah stanovovanych koncentracii: od pg/g
po 100 %.

* Detekéné limity: od ng/g v zavislosti na
prvku.

* Exitacny zdroj: 4kW, max. 60 kV, max 170 mA.

* Kolimatory: 0d 0,12°do 2°.

* Detektory: proporciondlny (Iahké prvky)
ascintilacny (tazké prvky).

* Druh vzorky: tuhd, kvapalna, praskova, pas-
tova, suspenzia, film.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Treéin (Centratech)

* Quantitative analysis.

* Color coordinates determination option.

* Monitoring the spectral variations in time
(kinetic processes, e.g. chemical reactions,
etc.).

+ Range of accessories allows custom modifi-
cation of the instrument setup.

Technical specification

* Optical bench: symmetrical Czerny-Turner.

+ Wavelength range 200-1100 nm.

« Detector: CCD linear array, 2048 pixels.

* Resolution: 2nm.

* Accessories: integrating sphere, cuvette
holder, and heated cuvette holder.

Instrumentation

Wavelength dispersive X-ray fluorescence
(WDXRF) spectrometer S8 TIGER 4K (Bruk-
er)

Function and usage

Device is used for chemical analysis of glass,
glass materials, waste and other materials
using XFS method. It allows quantitative de-
tection of light atoms and traces of elements
of critical ecological significance. It is also
possible to analyze liquid samples. Spectrom-
eter allows observation of secondary emission
of X-rays. The advantage of X-ray fluorescence
is that solid samples are analyzed without the
need to be turned into solution. Minimization of
the number of preparatory operations increas-
es the accuracy of results and reduces likeli-
hood of systematic errors.

Technical specification

* Element analysis range: Bohrium to Uranium.

* Concentration range determination: from
ng/gto100 .

+ Detection limits: from ng/g depending on
element.

« Excitation source: 4kW, Maximum 60 kV,
max 170 mA.

* Collimators: from 0,12° to 2°.

* Detectors: proportional (light elements)
and scintillation (heavy elements).

« Sample types: solid, liquid, powder, paste,
suspension, film.



Pristrojové vybavenie

Rontgenovy difraktometer Panalytical Empy-

rean DY1098

Funkeia a vyuiitie

Umoziiuje semikvantitativnu a kvalitativnu
analyzu fazového zloZenia materialov vratane
vstupnych surovin pre pripravu skiel a kerami-
ky, fazového zlozenia keramickych materialov
a kompozitov, fazového zloZenia kordznych
produktov na povrchu skiel a keramik, Stu-
dium kinetiky krystalizacie skiel pri vysokych
teplotach a Stidium kryStalickych defektov
v sklach, analyzu tenkych vrstiev a reflekto-
metriu, analyzu napati v tenkych vrstvach.

Technicka Specifikacia

* Goniometer s ©-20 geometriou a prieme-
rom 240 mm.

* RTGlampas Cuanddou.

* Moznost’ merania v reflexnom aj transmis-
nom mode.

* Programovatelna divergencna clona.

* Gutmanovo zrkadlo nakonverziu rozhiehavé-
ho RTG luéa na kvazi-paralelny.

* 3D Pixcel® detektor.

* Vysokoteplotna cela Anton Paar s maximal-
nou pracovnou teplotou 1600°C a automa-
tickou kompenzaciou vySky a s moznostou
merania vo vakuu resp. pri heznych atmosfé-
rickych podmienkach.

* Kryogénnaavlhkostna cela Anton Paar s pra-
covnou teplotou od -180 do 400°C, automa-
tickou kompenzaciou vySky a s moznostou
regulacie relativnej vihkosti v rozmedzi od 0
do 959%.

+ SAXS.

Instrumentation

X-ray diffractometer Panalytical Empyrean
DY1098

Function and usage

Diffractomer serves for qualitative and semi-
quantitative analysis of material phase com-
position, including raw materials for glass and
ceramics preparation, phase composition of
ceramic materials and composites, phase com-
position of corrosion products on glass and ce-
ramic surfaces, study of glass crystallization
kinetics at high temperatures, study of crystal-
lization defects in glass, thin films analysis and
reflectometry, stress analysis in thin films.

Technical specification

* Vertical goniometer, theta-theta and alpha-1

geometry 240 mm radius.

X-ray lamp with Cu anode.

Measurement in both reflex and transmis-

sion mode.

Programmable divergence slit.

Gutman’s mirror for conversion from di-

verging X- ray to quasi-parallel.

3D PIXcel® detector.

High-temperature cell Anton Paar with max-

imum working temperature up to 1600°C

and automatic heigth compensation and

option for measurement in vacuum or ambi-

ent conditions.

¢ Cryo- and humidity cell Anton Paar with
working temperature ranging from -180 to
400°C, automatic height compensation
and regulation of relative humidity from 0
up to 95 %.

+ SAXS.

HEAT TREATMENT AND PROCESSING OF SAMPLES

Pristrojové vybavenie
Pec na spekanie keramiky typ 018 LP

Funkeia a vyuiitie
Pec je uréena do chemickych a technologic-
kych laboratorii, k tepelnému spracovaniu

Instrumentation
Laboratory furnace EPS 018 LP

Function and usage
The furnace is designed for chemical and tech-
nological laboratories for heat treatment of met-

Centrum transferu technoldgii Tren¢ianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Trein (Centratech)

Rontgenovy difraktometer
Panalytical Empyrean DY1098
X-ray diffractometer Panalyti-
cal Empyrean DY1098
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Pec na spekanie keramiky
typ 018 LP

Laboratory furnace

EPS 018 LP

Pec na spekanie keramiky
typ 018 LP

Laboratory furnace

EPS 018 LP

Riirova pec do 1300 oC Clasic
02131

Tube furnace up to 1300°C
Clasic 0213T

kovov a keramiky. Pec mozno pouzivat'do ma-
ximalnej teploty 1200°C. Vyhrevné Spiraly
z Kanthalu Al sii zavesené na keramickych
trubkach. Regulatory zabezpectuji v programo-
vatelnej verzii presnost’ :3°C pri optimalnom
nastaveni reguldcie a vykonu.

Technicka Specifikacia

Keramicka pec s teplotnym reguldtorom HtCe-
ramic, ktory je urceny na programovii regulaciu
podla poZadovaného priebehu alebo regulaciu
na konStantna teplotu.

Pristrojové vybavenie
Vysokoteplotna superkantalova pozorovacia
pec so zabudovatelnym prierezom Clasic

Funkeia a vyuiitie

Pozorovanie procesov pri taveni skla v Special-
nej kremennej kyvete (tavenie sklarskeho kme-
fia, Gerenie, tvorba peny).

Technicka Specifikacia

+ Zariadenie je vybavené programovatelnym
regulatorom teploty do 1650°C.

* Obrazje snimany digitalnou kamerou Pixelink
s vyuzitim softwaru pre obrazovii analyzu LU-
CIAGv4.82 (Laboratory Imaging, a.s. Praha).

Pristrojové vybavenie
Riirova pec do 1300 °C Clasic 0213T

Funkeia a vyuZitie

Riirova pec pre pyrolyzy organokremicitych
prekurzorov v inertnej atmosfeére pri teplotach
do 1300°C s programovatelnym regulatorom
teploty.

Technicka Specifikacia

 Maximalna teplota:1300°C.

* Vniitorny priemer pece: 70 mm.

* Dizka vyhrevnej ¢asti: 500 mm.

* Celkova dlzka: 600 mm.

* Dlzka homogénneho teplotného pola: min.
25% celkovej dizky vyhrievanej éasti.

* Reguldcia: programovatelny regulator CLA-
RE4.

* Presnostreguldcie: « 1°C.

+ Termoélanok: Pt/PtRh10.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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als and ceramics. Maximum temperature of fur-
nace is 1200°C. The A1 Kanthal heating elements
are suspended on ceramic tubes. Controllers
provide accuracy of + 3°C under optimal control
settings and performance in the programmable
version.

Technical specification

Ceramic furnace with temperature control
HtCeramic for programmable regulation of
desired process, or to control the constant
temperature.

Instrumentation
High temperature superkanthal observation/
photography furnace Clasic

Function and usage

Furnace serves for observation of melting glass
processes in a special quartz cuvette (batch
melting, refining, foam forming).

Technical specification

* Device is equipped with a programmable
temperature controller to 1650°C

* Imageis captured via digital camera Pixelink
using image analysis software LUCIA G v4.82
(Laboratory Imaging, a.s. Praha)

Instrumentation
Tube furnace up to 1300°C Clasic 0213T

Function and usage
Tube furnace with programmable temperature
regulationis used for pyrolysis of organosilicous

precursors in inert atmosphere at temperatures
up to 1300°C.

Technical specification

* Maximum temperature:1300°C.

* Internal furnace diameter: 70 mm.

* Length of heated area: 500 mm.

* Total length: 600 mm.

 Homogenous temperature field length: min.
259% of heated area length.

* Regulation:  programmable  controller
CLARE 4.

* Regulation accuracy: + 1°C.

* Thermocouple: Pt/PtRh10.



* Prikon pece:1,8 kW.
* Napitie, priid: 230V, 8 A.

Pristrojové vybavenie
Komorova pec pre pracu v beinej atmosfére
do 1800 °C Clasic 1018

Funkeia a vyuiitie

Vysokoteplotna komorova superkantalova
taviaca pec do 1800°C s programovatelnym
regulatorom teploty a pozorovacim priezo-
rom.

Technicka Specifikacia

* Sirka: 200 mm

* VySka: 170 mm

* Hibka: 300 mm

* Prikon pece: max. 6kVA

* Napitie:3x230/400V

* Max. rychlost’ohrevu: 20°C/min.

« Uzitocny objem:101

» Maximalna teplota: 1800°C

* Teplota plati pre oxidaénii atmosféru

Pristrojové vybavenie
Riirova pec pre pracu vo vakuu/ kontrolovanej
atmosfére do1800 °C Clasic 0118T

Funkeia a vyuiitie

Horizontalna valcova pec s moznostou prace
v kontrolovanej atmosfére alebo vakuu pri tep-
lotach do 1800°C s programovatelnym reguld-
torom teploty.

Technicka Specifikacia

* Maximalna teplota: 1800°C.

* Vniitorny priemer pece: 70 mm.

* Dlzka vyhrevnej ¢asti: 300 mm.

* Celkova dlzka: 520 mm. )

* Homogeénne teplotné pole: min. 25-30% dlz
ky vyhrievanej ¢asti.

* Reguldcia: programovatelny regulator CLA-
RE4.

* Presnostreguldcie: + 1°C.

* Prikon pece: 5 kW.

* Napitie, priid: 3x230/400V,12 A.

Pristrojové vybavenie
Vysokoteplotna pec na tavenie skla Clasic 0718F

+ Rated output: 1.8 kW.
* Voltage, current: 230V, 8A.

Instrumentation
Chamber melting furnace, ambient atmosphere
upto1800 °CClasic 1018 S

Function and usage
High-temperature chamber melting furnace
with superkanthal heating elements up to
1800°C with programmable temperature regu-
lationand a sight hole.

Technical specification

* Width:200mm.

* Height: 170 mm.

* Depth: 300 mm.

+ Rated output: max. 6 kVA.

* Voltage: 3x230/400V.

* Maximum heating rate: 20°CG/min.

* Usable volume:101.

* Maximum temperature: 1800°C.

+ Temperatureisvalid for oxidationathmosphere.

Instrumentation
Tube furnace for work in vacuum/controlled at-
mosphere up to 1800°C Clasic 0118T

Function and usage

Horizontal tube furnace with programmable
temperature regulation has possibility to work
in controlled atmosphere or vacuum at temper-
atures up to1800°C.

Technical specification

* Maximum temperature:1800°C.

* |nternal furnace diameter: 70 mm.

Length of heated area: 300 mm.

Total length: 520 mm.

Homogenous temperature field: min. 25-30%%

of heated area length.

* Regulation:  programmable controller
CLARE 4.

* Regulation accuracy: + 1°C.

+ Rated output:5 kW.

* Voltage, current: 3x230/400V, 12 A.

Instrumentation
High-temperature melting furnace Clasic 0718E

Centrum transferu technoldgii Tren¢ianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Komorova pec pre pracu
vbeznej atmosfére do 1800 °C
Clasic 1018

Chamber melting furnace,
ambient atmosphere up to
1800 °C Clasic 1018 S
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Vysokoteplotna pec na tavenie
skla Clasic 0718E
High-temperature melting
furnace Clasic 0718E

Spadova pec Clasic 4015 SP
Gradient furnace Clasic 4015 SP

Ziarovy lis Clasic 0220 ZL
Hot press Clasic 0220 ZL

Funkeia a vyuZitie

Vysokoteplotnd elevatorova superkantalova
taviaca pec so zastivanim taviaceho kelimku
zospodu a s programovatelnym regulatorom
teploty do 1800°C na tavenie vacSich mnoZz-
stiev skla (na 500ml skla). Pec je vybavena
mieSadlom PtRh pre zahezpecenie automatic-
kého mieSania skloviny s nastavitelnou rych-
lostou otacok.

Technicka Specifikacia

* Priemer pece: 200 mm.

+ Vyska pece: 200 mm.

+ Maximalna teplota:1800°C.

+ Maximalna rychlost’ohrevu: 15°C/min.

Pristrojové vybavenie
Spadova pec Clasic 4015 SP

Funkeia a vyuZitie

Pec na stanovenie teploty likvidus skiel me-
todou prvého krystalu s programovatelnym
regulatorom teploty s pracovnou teplotou
do 1500°C. V peci je moZné zabezpetit’kon-
trolovany gradient teploty cca. 40°C v dlzke
12cm.

Technicka Specifikacia

* Maximalna teplota 1500°C.
* Dizka500 mm.

* Prikon pece 2 kW.

+ Napitie230V.

Pristrojové vybavenie
Ziarovy lis Clasic 0220 ZL

Funkeia a vyuiitie

Zariadenie s grafitovymi vyhrevnymi element-
mi na tlakové zhutiiovanie keramickych vzoriek
pri teplotach pouzitia do cca. 2000°C a pri
tlakoch do 40 MPa v inertnej atmosfére (Ar, N)
alebo vo vakuu.

Technicka Specifikacia

* Vonkajsie rozmery: 600 x 800 x 1000 mm
* Vniitorné rozmery: ¢ 40 x 50 mm

* Mnozstvo lisovanej latky: ¢ 40 x 20mm

+ Maximalna teplota: 2000°C

* Maximalny lisovaci tlak: 40 MPa (400 bar)

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Function and usage

High-temperature elevator melting furnace
(with superkanthal heating elements) with
bottom inserted melting crucible and program-
mable temperature regulation up to 1800°C for
melting of larger quantities of glass (500ml).
The furnace is equipped with a PtRh stirrer for
automatic molten glass stirring with adjustable
rotation speed.

Technical specification

* Furnace diameter: 200 mm.

* Furnace height: 200 mm.

* Maximum temperature:1800°C.
+ Maximum heating rate: 15°C/min.

Instrumentation
Gradient furnace Clasic 4015 SP

Function and usage

Furnace for liquidus temperature determina-
tion of oxide-glasses by first crystal method
with programmable temperature controllerand
working temperature are up to 1500°C. Furnace
allows controlled temperature gradient of ca.
40°Cinlength of 12cm. Used.

Technical specification

* Maximum temperature:1500°C.
* Length: 500 mm.

+ Rated output: 2 kW.

* Voltage: 230V.

Instrumentation
Hot press Clasic 0220 ZL

Function and usage

Hot press with graphite heating elements is
used for hot-pressing of ceramic samples at
temperature up to ca. 2000°C and pressures
up to 40 MPa in inert atmosphere (Ar, N) or in
vacuum.

Technical specification

+ External dimensions: 600 x 800 x 1000 mm.
* Internal dimensions: ¢ 40 x 50 mm.

* Quantity of pressed material: g 40 x 20 mm.
* Maximum temperature: 2000°C.

* Maximum pressure: 40 MPa (400 bar).



* Vyhrevné ¢lanky: grafitovy vyhrevny kos$
* Rychlost'ohrevu: max. 50°C/min

* Prikon zariadenia: 12000 W

« Napitie: 3x230/400V + N+ PE

Pristrojové vybavenie
Autoklav Biichi Glas Uster / Limbo li

Funkeia a vyuiitie

Zariadenie uréené na vykonavanie chemic-
kych syntéz pri zvySenej teplote a tlaku
a na sledovanie kordznej odolnosti mate-
ridlov v hydrotermédlnych podmienkach
v kyslom aj zasaditom prostredi a na $tu-
dium procesov kordzie v superkritickej
vode.

Technicka Specifikacia

+ Nastavenie a kontrola teploty, max. pozado-
vana teplota+400°C, s presnostou 0,5 %.

* Kontrola tlaku, max. pozadovany tlak +350
bar.

* Reakéna nadoba s maximalnym vniitornym
objemom 100 ml.

» Magnetické mieSadlo, ktoré obsahuje von-
kajsi aj vnitorny magnet, tym je zahezpece-
na tipnd tesnost'reakénej nadobky a nasta-
vitelné otacky v rozsahu 100-3000 min-.

* Kontrolna a riadiaca jednotka umoziiujiica
sledovanie teploty.

* Kontrolna jednotka umoziiujiica sledovanie
tlaku v reakénej nadobe.

Pristrojové vybavenie
Klimaticka komoraAngelantoni Discovery DY110

Funkeia a vyuiitie

Urcena pre Stiidium kordzie a zvetravania skiel
a keramickych materialov ako aj na riadené
suSenie keramickych kompaktov pripravenych
niektorou z pokro&ilych metdd tvarovania s vy-
uzitim (mokrych) koloidnych procesov. Takyto
proces pri presne kontrolovanom teplotne-vih-
kostnom reZime zabezpedi optimalne suSenie
vzorky s minimalnym diferencidlnym zmrste-
nim, zamedzi tvorbe mikrotrhlin a neziaducej
deformacii pri suseni, ¢o je zakladny predpo-
klad pre dosiahnutie optimalnych Struktirnych
afunkénych vlastnosti keramického vyrobku.

* Heating elements: graphite.

* Maximum heating rate: Maximum 50°C/min.
+ Rated output:12 000 W.

* Voltage:3x230/400V « N « PE.

Instrumentation
Laboratory high pressure reactor system (Pres-
sure Autoclave) Biichi Glas Uster / Limbo li

Function and usage

Reactor systemis used for chemical synthesis
at higher temperatures and pressures, obser-
vation of corrosive resistance of materials in
hydrothermal conditions in acidic and alka-
line environment and study of corrosion pro-
cesses in supercritical fluid.

Technical specification

* Temperature control, maximum temperature
+400°Cwith 0.5% accuracy.

* Pressure control, maximum pressure 350 bar.

* Hastelloy reactors ensure high resistance
against acids, maximum internal volume is
100 ml.

* Magnetic stirrer drives have integrated mo-
tors and controllers for the stirrer rotation
speed, adjustable rotation ranging from 100
t0 3000 min".

* Control unit allows monitoring of tempera-
tureinside the reaction vessel.

* Pressure control unit allows observation of
pressure in reaction vessel.

Instrumentation
Climatic Chamber Angelantoni Discovery DY110

Function and usage

Chamber is designed for studying corrosion
of glass and ceramic materials, and for con-
trolled drying of ceramic compacts prepared
by advanced methods using (wet) colloid
process. The accurately controlled temper-
ature-humidity process provides optimal
sample drying conditions with minimal differ-
ential shrinkage in order to prevent microc-
racking and unwanted deformation at cooling.
This environment is a basic requirement for
the optimal structural and functional proper-
ties of ceramic products.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Autoklav Biichi Glas Uster /
Limbo li

Laboratory high pressure
reactor system (Pressure
Autoclave) Biichi Glas Uster /
Limbo li
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Diferencialny skenovaci kalori-
meter Pyris Diamond DSC
Differential Scanning Calorime-
ter Pyris Diamond DSC

Technicka Specifikacia

* Reguldciateplotyvrozmedziod 40 do190°C,
steplotnou odchylkou £ +0.5°C.

* Simultanna kontrola relativnej vlhkosti
v teplotnom intervale od 5 do 95°C s reguld-
torom teploty a vihkosti.

* Minimalny vnitorny objem 501 a maximalny
vnutorny objem 1501.

« Nastavitelna rychlost'ohrevu < 5°G/minana-
stavitelna rychlost'chladenia < 3°C/min.

THERMAL ANALYSIS

Pristrojoveé vybavenie
Diferencialny skenovaci kalorimeter Pyris Dia-
mond DSC

Funkeia a vyuiitie

Skimanie termoanalytickych vlastnosti Siro-
kej Skaly materialov a kompozitov v rozsahu
teplot 30 - 600°C v inertnej atmosfére. Experi-
menty umoziiuji Studovat’ kinetiku procesov
(kinetiku kryStalizacie polymérov, kinetiku
vulkanizacie elastomérov a pod.), tepelnii vodi-
vost'a degradaciu materidlov. Step-scan umoz-
fiuje sledovat'fazové prechody polymérov. Me-
todu DSC mozno pouZit'na meranie teplotnych
a entalpickych veli¢in materialov, stanovenie
oxidacnych stabilit a Cistoty materialov.

Technicka Specifikacia

* Rozsahtepldt: 30°C-600°C.

+ QO&istny plyn: dusik.

* Rychlost'ohrevu: podla potreby.

Pristrojoveé vybavenie
Dynamicky mechanicky analyzator Diamond
DMA Dynamic Mechanical Analyzer

Funkeia a vyuiitie

Skiimanie mechanickych a tepelnych vlast-
nosti konStrukénych materidlov a modelo-
vanie fyzikdlnych procesov. Spektrum apli-
kécii je Siroké a vysledky su aplikovatelné
v priemysle ale aj vo vyskume. Data z DMA sa
vyuzivaju pre testovanie mechanickych vlast-

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Technical specification

+ Temperature regulation ranging from 40 to
190°C, with :0.5°C accuracy.

« Simultaneous control of relative humidity in
the temperature interval between 5 and 95°C
with temperature and humidity regulation.

¢ Minimum internal volume of 501, maximum
internal volume 1501.

* Adjustable heating rate < 5°C/min, adjusta-
ble cooling rate < 3°C/min.

Instrumentation
Differential Scanning Calorimeter Pyris Dia-
mond DSC

Function and usage

Calorimeter serves for studying thermoanalyti-
cal characteristics of a wide range of materials
and composites in the temperature range 30
-600°C in inert atmosphere. Experiments allow
the study of processes kinetics (crystallization
kinetics of polymers, elastomers vulcanization
kinetics, etc.) and thermal conductivity and ma-
terial degradation. Step-scan allows tracking of
phase transitions of polymers. DSC method can
be used to measure temperature and enthalpy
values of materials, and to determine oxidation
stability and material purity.

Technical specification

+ Temperature range> 30°C-600°C.
* Inert atmosphere: nitrogen.

+ Heating speed: variable.

Instrumentation
Dynamic Mechanical Analyzer Diamond DMA

Function and usage

DMA is used to study mechanical and thermal
properties of construction materials and mod-
eling of physical processes. DMA technique
has a wide range of applications with results
applied in industry as well as in research. DMA
datais used to test the mechanical properties of



nosti polymérov za roznych podmienok, ako je
zmena elasticity polymérov pri uréitom type
namahania a deformdcii alebo pri fluktuacii
teplot, miery zosietovania polymérov ovplyv-
fuji viskozitu ich tavenin, stabilitu polymé-
rov, alfa a beta relaxacie a ich aktivacné ener-
gie, postupnt zmenu rozmerov materialu pri
zatazeni, kinetiku chemickych procesov ako
je vytvrdzovanie Zivic, polymerizacie a sieto-
vanie, mechanické straty v materialoch a rela-
xacie retazcov polymérov.

Technicka Specifikacia
* Rozsah tahovejsily:1mN-10N.
* Rozsah frekvencii: 0,01Hz-100 Hz.

Prislusenstvo:

* Dewarova nadoba na kvapalny dusik.

* Chladiaca jednotka.

* Poéitat.

« Softvér na meranie a vyhodnotenie mera-
nia.

Pristrojové vybavenie
Termomechanicky analyzator Netzsch TMA
402 F1Hyperion

Funkeia a vyuiitie

Zariadenie na termomechanicki analyzu
vzoriek s moznostou prace v kontrolovanej
atmosfére a vo vakuu do max. teploty 1650°C.
Moznost’ vyuzitia pri skimani objemovej
a Strukturdlnej relaxacie oxidovych skiel
anaziskavanie idajov potrebnych pre tvorbu
modelov relaxaénych procesov, stanovenie
teploty skleného prechodu a teploty méaknutia
skiel, na dilatometrické skiamanie priebehu
spekania keramickych materidlov a kompozi-
tov v kontrolovanych atmosférach a ziskava-
nie dat na uréenie mechanizmov spekania ako
aj na skimanie priebehu zosietovania a ke-
ramizacie organokremicitych keramickych
prekurzorov.

Technicka Specifikacia

* Ocelova piecka: -150°C - 1 000°C, rychlost’
ohrevu 0,1K/min. - 50K/min., chladiaci ¢as
(volné chladenie): z 1 490°C na 100°C 40
min.

polymers under various conditions such as the
change of elasticity of polymers under certain
types of stress and deformation or at fluctuat-
ing temperature, degree of crosslinking of the
polymer affecting the viscosity of their melts,
polymer stability, alpha and beta relaxation,
and their activation energies, gradual change
in dimensions of materials under load, kinetics
of chemical processes such as curing resins, po-
lymerizationand cross-linking, mechanical loss-
esinmaterials and relaxation of polymer chains.

Technical specification
* Tension force range: TmN-10N.
* Frequency range: 0.01Hz-100 Hz

Accessories:

* Dewar flask for liquid nitrogen.

* Cooling unit.

* Computer.

* Software for measurement and measure-
ment evaluation.

Instrumentation
Thermomechanical Analyzer Netzsch TMA 402
F1Hyperion

Function and usage

Instrument for measurement of thermome-
chanical properties of samples during heating
or cooling in controlled atmosphere and vacu-
umat temperatures up to1650°C. Possibility to
study dimensional and structural relaxation of
oxide glasses and to obtain the data necessary
for creating models of relaxation processes,
the determination of glass transition temper-
ature and the softening temperature of glass,
the dilatometric examination during sintering
ceramics and compositesin controlled atmos-
phere and data collection in order to determine
the mechanism of sintering and examination of
course of network creation and ceramization of
organosilicate ceramic precursors.

Technical specification

o Steel furnace: temperature range from
-150°Cto1000°C, heating rate 0.1K/min-50
K/min, cooling rate from1490°C to 100°Ciin
40 min.

Dynamicky mechanicky analy-
zator Diamond DMA Dynamic
Mechanical Analyzer

Dynamic Mechanical Analyzer
Diamond DMA

Dynamicky mechanicky analy-
zator Diamond DMA Dynamic
Mechanical Analyzer

Dynamic Mechanical Analyzer
Diamond DMA
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Termomechanicky analyzator
TMA_Q400EM
Thermomechanical Analyzer
TMA_Q400EM

+ SiC piecka: 25°C - 1 600°C, rychlost’ohrevu
0,1K/min.-50K/min., chladiaci ¢as: 21540°C
na 100°C 60 min.

* DrZiaky: tlakovy, penetracny, 3-bodovy ohyb
atahovy.

* Materil drZiakov: Si0,aAl,0,.

* Max. velkost'vzoriek na tlak: 30 mm x 12mm
x12mm.

+ Max. velkost'vzoriek na tah: 30 mm x Tmm x
8mm.

* Silovy rozsah: od 1 mN do 3 N / krok 0,2
mN.

* Frekvencia: max.1Hz.

Pristrojoveé vybavenie
Termomechanicky analyzator TMA_Q 400 EM

Funkeia a vyuiitie

Zariadenie na termomechanicku analyzu vzo-
riek s moznostou prace v kontrolovanej atmo-
sfére max. do teploty 1000°C. MoZnost'vyuzitia
pri skiimani objemovej a Strukturalne;j relaxa-
cie oxidovych skiel a na ziskavanie tidajov po-
trebnych pre tvorbu modelov relaxaénych pro-
cesov, stanovenie teploty skleného prechodu
a teploty maknutia skiel, na dilatometrické
skiimanie priebehu spekania keramickych
materidlov a kompozitov v kontrolovanych at-
mosférach.

Technicka Specifikacia

* Piecka:-70°C-1000°C.

+ Ktermoclanok.

* Rychlost’ohrevu 0,1k/min. - 50k/min. regulo-
vané chladenie.

* DrZiaky: tlakovy, penetracny, 3-hodovy ohyb
atah, material drZiakov: Si0,.

» max. velkost' vzoriek na tlak: 26 mm x
12mm.

» Max. velkost’ vzoriek na tah: staticky
program-26 mmx1,0 mmx 4,7 mm, dynamic-
ky program-26 mmx 3,5 mm x 4,/ mm.

* Silovyrozsah:0d 0,001Ndo 2N.

* Frekvenény rozsah: od 0,01do 2 Hz.
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* SiC furnace: temperature range from 25°C
t01600°C, heating rate 0.1K/min-50 K/min,
cooling rate from 1540°C to 100°Cin 60 min.

* Holders:pressure, penetration, 3-point hend-
ing, tension.

* Holder material: Si0O2and Al,Q,.

 Maximum sample size for pressure: 30 mm x
12mmx12mm.

 Maximum sample size for tension: 30 mm x
Tmmx8mm.

* Force range: 0.001N to 3 Nin steps of 0.2 mN
(tension or pressure).

* Modulated force: Up to 1Hz.

Instrumentation
Thermomechanical Analyzer TMA_Q 400 EM

Function and usage

Instrument for thermomechanical analysis of
samples allowing analysis in controlled atmos-
phere at temperatures up to 1 000°C. Can he
used for examination of bulk and structural re-
laxation of oxide glasses and to obtain the data
necessary for creating models of relaxation
processes, determination of glass transition
temperature and the softening temperature of
glass, for dilatometric examination of ceram-
ics and composites sintering process in a con-
trolled atmosphere.

Technical specification

* Furnace temperature range:-10°C-1000°C.

* Type Kthermocouple.

* Heating rate 0.1k/min. - 50k/min., controlled
cooling.

* Holders:pressure, penetration, 3-point hend-
ing, tension.

* Holder material: Si0,.

 Maximum sample size for pressure: 26 mm x
12mm.

+ Maximum sample size for tension: static op-
eration - 26mm x 1.0mm x 4.7mm, dynamic
operation-26 mmx 0.35mm x 4.7 mm.

* Force range: from 0.001Nto 2N.

* Frequency range: from 0.01to 2 Hz..



Pristrojové vybavenie
Termomechanicky analyzator TMA_R Netzsch
TMA 402

Funkeia a vyuiitie

Zariadenie na termomechanicki analyzu
vzoriek materidlového vyskumu (napr. ter-
mické a termomechanické vlastnosti roznych
materidlov, polymérov, skiel, organickych
a anorganickych latok, fazové premeny), che-
mického vyskumu (napr. Stidium chemickych
reakeii, rozkladnych dejov latok), environmen-
talne analyzy, farmaceutické analyzy (termické
vlastnosti lieciv), analyza potravin (termické
vlastnosti potravin).

Technicka Specifikacia

* Piecka: 25°C - 900°C: .S termoclanok, re-
gulované chladenie.

* Drziaky: tlakovy a penetracny.

* Material drZiakov: Si0,.

 Max. velkost'vzoriek: 20 mmx 5mm x 5mm.

Pristrojové vybavenie
Zariadenie pre simultannu termicku analyzu
Netzsch STA 449 F1Jupiter TG/DTA/DSC

Funkeia a vyuiitie

Zariadenie na vysokoteplotnti simultannu ter-
micku analyzu vzoriek, ktoré v ramci jedného
pristroja kombinuje moznostmerania DTAaTG.
Zahezpecuije alternativne vyuzitie dvoch vyso-
koteplotnych piecok max. do teploty 2000°C
(DTA) a do 1650°C (TG), moznost’ merania
v kontrolovanej atmosfére a vo vakuu, obsahu-
jeintegrovany hmotnostny prietokomer plynov
a moznost’ moduldrneho pripojenia hmot-
nostného spektrometra na analyzu plynov.
Univerzalne vyuzitelné pri Stidiu vSetkych
fyzikalnych a termickych dejov v materidloch
spojenych s tepelnym efektom (kryStalizacie,
topenia, vyparovania, rozkladnych dejov, che-
mickych reakcii medzi komponentmi skiimané-
ho systému atd’).

Technicka Specifikacia

* Grafitova piecka: 25°C - 2 000°C, rychlost’
ohrevu 0,1K/min. - 50K/min., chladiaci ¢as
(vol'né chladenie):21490°Cna100°C 40 min.

Instrumentation
Thermomechanical Analyzer TMA_R Netzsch
TMA 402

Function and usage

Instrument for thermomechanical analysis of
samples of materials research (e.g. thermal
and thermomechanical properties of various
materials, polymers, glass, organic and in-
organic material, phase changes), chemical
research (e.g. studying chemical reactions,
decomposition processes), environmental
analysis, pharmaceutical analysis (thermal
properties of drugs), food analysis (thermal
properties of food).

Technical specification

* Furnace:25°C-900°C:type S thermocouple,
controlled cooling.

* Holders: pressure and penetration.

* Holder material: Si0,.

* Maximum sample size: 20 mmx5mmx5mm.

Instrumentation
Simultaneous high-temperature thermal analyz-
er Netzsch STA 449 F1Jupiter TG/DTA/DSC

Function and usage

Instrument for simultaneous high temperature
thermal analysis of samples in a single device
combining the possibility of measurement of
DTA and TG. Setup allows alternative use of two
high-temperature furnaces up to maximum tem-
peratures of 2000°C (DTA) and 1650°C (TG),
measuring in controlled atmosphere and in vac-
uum, an integrated gas mass flowmeter and the
possibility of modular connection of the mass
spectrometer for analysis of gases. Universal-
ly used in the study of all physical and thermal
processes in materials associated with thermal
effects (crystallization, melting, evaporation,
decomposition processes, chemical reactions
between the components of the system under
examination etc.).

Technical specification

* Graphite furnace from25°Cto 2 000°C, heat-
ing rate 0.1K/min-50K/min, cooling rate from
1490°Ct0100°Cin 40 min (free cooling).
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Termomechanicky analyzator
TMA_R Netzsch TMA 402
Thermomechanical Analyzer
TMA_R NetzschTMA 402

Zariadenie pre simultannu
termicku analyzu Netzsch STA
449 F1Jupiter TG/DTA/DSC
Simultaneous high-temperature
thermal analyzer Netzsch STA
449 F1Jupiter TG/DTA/DSC
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Dilatometer Netzsch
DILATOMETER 402 EP
Dilatometer Netzsch DIL 402 EP

Hnetaci pristroj - Brabender
Mixing device- Brabender

* Platinova piecka 25°C - 1 500°C, rychlost’
ohrevu 0,1K/min. - 50K/min., chladiaci ¢as
(vHe):z21900°Cna100°C 45 min.

* Drziaky: TG (,S* termoélanok), TG-DSC (,S*
termoclanok), TG (W* termoclanok) a TG-
DTA (\W* termoclanok).

* Kelimky: TG (0,9ml/ AL,Q,; 3.4ml/ ALQ, 0.3
ml/W); TG-DTA (0,15ml/ AL,0,; 0.2ml/ ALQ.;
0,3/ AL,0,; 80 ml/W): TG-DSC (85ml/ AL0,;
85 ml/Pt/Rh).

* Materiél kelimkov: ALO,, Pt/Rh, sklenyCaW.

Pristrojové vybavenie
Dilatometer Netzsch DILATOMETER 402 EP

Funkeia a vyuZitie

Zariadenie na dilatometrickd analyzu vzoriek
umoziiuje skiumat’ rozmerové zmeny vzoriek
v zavislosti od teploty a ¢asu pri definovanom
teplotnomrezime ohrevuaochladzovania mate-
ridluv teplotnom intervale od 25°C do 900°C.

Technicka Specifikacia

* Piecka: 25°C-900°C.

S"termoclanok.

* Materiél drZiaka: Si0,,.

+ Max. velkost'vzoriek: 50 mm x5 mm x5 mm.

* Platinum furnace from 25°Cto1500°C, heat-
ing rate 0.1K/min - 50K/min, cooling (in He ):
from1900°Cto100°C in 45 min.

* Holders: TG (type S thermocouple), TG-DSC
(type S thermocouple), TG (type W thermo-
couple) and TG-DTA (type W thermocouple).

* Crucibles: TG (0.9ml/ ALO,: 3.4ml/ ALQ,;
0,3ml/W); TG-DTA (0.15ml/ ALQ, 0.2ml/
ALQ.: 0.3/ AlL,Q.: 80 ml/W): TG-DSC (85ml/
ALO,; 85 ml/Pt/Rh).

* Crucible material:Al,0,, Pt/Rh, glass Cand W.

Instrumentation
Dilatometer Netzsch DIL 402 EP

Function and usage

Equipment for dilatometry allows examination
of dimensional sample changes when subjected
toacontrolled temperature/time programin the
temperature range: 25°C-900°C.

Technical specification

* Furnace temperature range: 25°C-900°C.

* Type S thermocouple.

* Holder material: Si0,.

« Maximum sample size: 50mm x Smm x
S5mm.

MECHANICAL TREATMENT AND SAMPLE PREPARATION

- HOMOGENIZATION

Pristrojoveé vybavenie
Hnetaci pristroj- Brabender

Funkeia a vyuZitie

Pristroj umoZiiuje pripravu gumarenskych a plas-
tovych zmesi roznymi technologickymi postupmi
(jednostupiova, viacstupiiova) v uzavretej ko-
more pri roznych teplotach (cca. 50 - 150°C). Sii-
¢astou pripravy zmesi je aj laboratdrny dvojvalec
na dohomogenizovanie pripravovanych zmesi.

Technicka Specifikacia
* Laboratdrny dvojvalec 300 x 300 mm.
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Instrumentation
Mixing device-Brabender

Function and usage

Device is used for preparation of rubber and
plastic mixtures by various techniques (sin-
gle-stage, multi-stage) in a closed chamber at
different temperatures (ca. 50 - 150°C). Labora-
tory two-roll mill is used for final homogenization
of prepared mixtures.

Technical specification
* Two-roll mill 300 x 300 mm.



* Hydraulicky vulkanizaény lis dvojetazovy
BUZULUK a vulkanizacné formy.

 MieSaci pristroj Plasti-corder PLV 151-Bra-
bender s reguldciou otacok a teploty
do 200°C.

Pristrojové vybavenie
Planétovy mlyn Fritsch Pulverisette 5

Funkeia a vyuiitie

Zariadenie na suché mletie a homogenizova-
nie suspenzii. Rychla a kvalitna homogeniza-
cia suspenzii, mletie praskov a aktivacia ich
povrchu.

Technicka Specifikcia

o Stvormiestny s maximalnou kapacitou
4x250ml a moznostou pouzitia mlecich na-
dob s objemom 2x250 a 4x80 ml.

* PrisluSenstvo (mlecie nadobky a telesa):
AL,0, (99,7 %).

Pristrojové vybavenie
Vibraény mlyn Fritsch Pulverisette

Funkeia a vyuiitie

Pristroj na mletie malych mnoZstiev vzorky
(do 10 ml), s vystupnou velkostou ¢astic do 10
um a nastavitelnou amplitidou vibracii. Uni-
verzalne pouzitelné na mletie malych mnoz-
stiev vzoriek keramiky alebo skla ako priprava
na RTG fazovui analyzu, resp. drvenie s kontro-
lovanou granulometriou pre korozne testy ke-
ramiky a skla.

Technicka Specifikacia

* Plynule nastavitelna amplitida vibracii.

* PrisluSenstvo (mlecie nadobky a telesd):
AL,0, (99,7 %), achat.

¢ Hydraulic vulcanization two-story BUZULUK
press and vulcanizing molds.

* Mixing device Plasti-corder PLV 151-Brabend-
erwith rotation control and temperatures up
to200°C.

Instrumentation
Planetary Mill Fritsch Pulverisette 5

Function and usage

Instrument is used for the finest, rapid, batch
comminution of hard to soft grinding material,
dry or in suspension, down to colloidal fine-
ness. Suitable for mixing and perfect homoge-
nizing of emulsions and pastes.

Technical specification

* Four grinding positions bowl fasteners, with
the maximum capacity 4x250ml and possi-
ble use of 2x250 a 4x80 ml grinding bowls.

* Accessories (grinding bowls and balls):Al,0,
(99.7 %).

Instrumentation
Vibratory Micro Mill Fritsch Pulverisette Spartan

Function and usage

Vibratory Micro Mill is used for grinding small
samples (maximum quantity 10 ml), with final
fineness Maximum10 pm and adjustable vibra-
tion amplitude. Universally suitable for grind-
ing small quantities of samples of ceramic or
glass as preparation for X-ray phase analysis
or pulverizing with controlled granulometry for
ceramics and glass corrosion tests.

Technical specification

* Adjustable vibration amplitude.

* Accessories (grinding bowls and balls):Al,0,
(99.79%), agate.
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Planétovy mlyn
Fritsch Pulverisette 5
Planetary Mill

Fritsch Pulverisette 5

Vibracny mlyn

Fritsch Pulverisette
Vibratory Micro Mill

Fritsch Pulverisette Spartan
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Presna diamantova pila
narezanie tvrdych materialov
Isomet 5000

Linear Precision Saw Isomet
5000

Stroj na zalievanie/zalisovava-

nie keramografickych vzoriek
Simplimet 3000

Automatic mounting press for
pressing and molding of cera-

mographic samples Simplimet
3000

MECHANICAL TREATMENT AND SAMPLE PREPARATION

- REZANIE, BRUSENIE, LESTENIE

Pristrojoveé vybavenie
Presna diamantova pila na rezanie tvrdych ma-
terialovIsomet 5000

Funkeia a vyuiitie

Zariadenie na jemné, presné rezanie vel'mi tvr-
dych vzoriek diamantovym kotiicom, nastavi-
telnou rychlostou otacok, moznostou sériové-
ho rezania, riadenou rychlostou posunu vzorky,
rotaciou a oscilaciou drziaka vzorky a funkciou
bezdeformaéného rezania.

Technicka Specifikacia

» Maximalne rozmery vzoriek 150x50x13mm
(prierez 50x13mm), alebo priemeru 50mm.

* Hribka rezu 0,667mm. MoZnost dokipenia
kotiicov s jemnejSim rezom, no tieto kotuice
majt menSie priemery a teda sa obmedzi vel:
kost'opracovatelnejvzorky.

* Nepravidelné vzorky je moiné upevnit’
do drziaka, ktory umoziiuje tichyt vzorky
s prierezom cca. 30x30mm. Pevnost’uchy-
tenia krehkych vzoriek je otazna, odporii¢a
sa vzorky zaliat’ do akrylovych zalievacich
hmaot vo forme s vniitornym priemerom oko-
lo 25mm.

* Vzorky s priblizne paralelnymi stranami je
mozné upevnit'do drziakov s vniitornym prie-
rezom 35 x 50mm resp. 35x11mm.

« K dispozicii je aj drziak pre nalepenie vzorky
srozmermi 63 x 43mm.

Pristrojoveé vybavenie
Stroj na zalievanie/zalisovanie keramografic-
kych vzoriek Simplimet 3000

Funkeia a vyuiitie

Pristroj uréeny na pripravu vzoriek, stic¢astou
jeprisluSenstvo nazalievanie/zalisovanie kera-
mografickych vzoriek s moznostou nastavenia
teploty, nastavenia tlaku a nastavenia doby
lisovania.
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Instrumentation
Linear Precision Saw Isomet 5000

Function and usage

Instrument is used for fine precision cutting
of very hard samples with a diamond blade,
adjustable rotational speed, automated serial
sectioning, controlled feed speed, rotation and
oscillation of the sample holder function and
deformation-free cutting.

Technical specification

o Maximum  dimension of  samples
150x50x13mm (cross-section 50x13mm), or
50mm diameter.

* Cut thickness 0.667mm. Possibility accom-

modating blades with a finer cut, but these

blades have smaller diameters and thus de-
crease the size of workable samples.

Irregular samples can be fastened in a holder,

which enables fixing of sample with cross-sec-

tion ca. 30x30mm. As the grip strength is
questionable when mounting fragile samples,
it is recommended that samples are embed-
dedinacrylic castable resinsinaformwithan

internal diameter of about 25 mm.

« Sampleswithapproximately parallel sides can
be fastened into holders with internal diame-
ter of cross-section 35 x 50mm or 35x11mm.

* Glued samples holder with dimension
63x43mm.

Instrumentation
Automatic mounting press for pressing and

molding of ceramographic samples Simplimet
3000

Function and usage

Instrument is used for sample preparation. It
comprises accessories for pressing and molding
of ceramographic ~ samples using adjustable
temperature, pressure and time.



Technicka Specifikacia

« Automaticky elektrohydraulicky lis na zali-
sovanie vzoriek za tepla do termosetickych
a termoplastickych hmadt, bez potreby stla-
¢eného vzduchu.

* Pouzitie lisovacich foriem na vzorky s prie-
merom 25a 30 mm.

* Moznost’ nastavenia teploty lisovania
0d 50°C do 180°C.

* Nastavenia lisovacieho tlaku od 80 bar
do 300 bar.

 Umoziiuje lisovanie dvoch vzoriek sti¢asne.

Pristrojové vybavenie
Lesticka Struers TegraPol35 +TegraForced

Funkeia a vyuiitie

Pristroj urceny na pripravu vzoriek a tipravu
povrchu vzoriek s prisluSenstvom, pneuma-
tickym spistanim hlavy, individudlnym pneu-
matickym pritlakom, umoZiiujiici nastavenie
otacok disku. VyuZiva sa na poloautomatickeé
briisenie a leStenie roznych druhov keramic-
kych materialov.

Technicka Specifikacia

* UloZenie vzoriek v drziaku s individualnym
pritlakom.

* Pritlak navzorky od 10N-100 N.

* Pouzitie brisnych a leStiacich kotucov
s priemerom 300 mm.

* Plynule menitelna rychlost otacania disku
vrozmedzi od 40 do 600 ot./min.

* Pohyb motorizovanej hlavy v oboch smeroch
pri150 ot/min.

* Davkovaci systém s vymenitelnymi nadrzka-
mi, ktoré majui integrovany davkovac lestia-
cich suspenzii.

Pristrojové vybavenie
Mala lesticka Minimet 1000

Funkeia a vyuiitie

Pristroj uréeny na dpravu povrchu jednotli-
vych, umozitujiici nastavenie rychlosti a pritla-
ku unasacieho ramena. Vyuziva sa na poloauto-
matické leStenie roznych druhov keramickych
materialov a skla.

Technical specification

* Automatic electro-hydraulic hot press for
mounting of specimens with thermosetting
and thermoplastic resins, without the need
for compressed air.

* Mold Diameters - 25mm and 30mm.

* Adjustable molding temperature from 50°C
t0o180°Cin10°Cincrements.

* Adjustable molding pressure from from 80
bar to 300 barin 5 bar increments.

* Simultaneous two sample pressing -mold cyl-
inders designed for single or duplex mounting.

Instrumentation
Polisher Struers TegraPol35 « TegraForce5

Function and usage

Instrument with accessories is designed for
sample preparation and surface preparation
of samples. Features pneumatic lowering of the
head, individual pneumatic force application,
and controllable disc rotation speed. Polisher is
used for semiautomatic grinding and polishing
of different types of ceramic materials.

Technical specification

« Samples are positioned in a holder with indi-
vidual force applied.

* Force applied to samples 10N-100 N.

* Grinding and polishing discs with 300mm
diameter.

* Adjustable rotation speed of grinding disc
from 40 to 600 rev./min.

* Motorized head movement in both directions
at150 rpm.

* Dosing system with interchangeable con-
tainers which have integrated dosing of pol-
ishing suspensions.

Instrumentation
Semi-Automatic Grinder-polisher Minimet 1000

Function and usage

An instrument designed for the surface treat-
ment of the individual samples, with adjustable
speed and downforce of dogging arm. It is used
for polishing of different types of semi-ceramic
materials and glass.
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Lesticka Struers
TegraPol35 +TegraForced
Polisher Struers
TegraPol35 « TegraForce5

Mala lesticka Minimet 1000
Semi-Automatic
Grinder-polisher Minimet 1000
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Lapovacie zariadenie Buehler
EcoMet 300Pro
Lapper Buehler EcoMet 300Pro

Briiska a lesticka Tegramin 30
Grinder/Polisher Tegramin 30

Technicka Specifikacia

* UloZenie vzorky v drZiaku s individualnym
pritlakom.

* Pritlak navzorku od 10N-50 N.

* Pouzitie lestiacich platien s priemerom 75,
100a121mm.

* Plynule menitelna rychlost’ leStiaceho rame-
na.

Pristrojové vybavenie
Lapovacie zariadenie Buehler EcoMet 300Pro

Funkeia a vyuiitie

Zariadenie na presné lapovanie tvrdych materi-
alov s automatickou kontrolou rovnostia zarov-
navania lapovacieho kotiica s automatickym
drziakom pre vzorky s rozmermi do 75 mm.

Technicka Specifikacia

* Programovatelna
briiska-lesticka-lapovacka.

+ Ovladanie prostrednictvom dotykovej obrazovky.

* Pneumaticky pritlak vzoriek 5-90N.

« Nastavitelna rychlost’ otacania brusnych
kotiidov v rozmedzi 10-4000t./min.

« Nastavitelny smer rotacie drziaka vzoriek
jeho otacky v rozmedzi 60-1500t./min.

» Moznost’ briisenia a leStenia a lapovania
vzorky s rozmermi cca. 25x50mm pouZitim
$pecialnych drziakov na vzorky.

* Brusne kotuce st obmyvané vodou, nevhod-
né pre vzorky reagujiice s vodou, aleho vo
vode rozpustné.

* Vzorky musia byt'zaliate v epoxidovej, alebo
akrylovej zalievacej hmote - priemer 25mm.

* Neda sa zarudit’ planparalelnost’ leStenych
pldch.

poloautomaticka

Pristrojové vybavenie
Briiska a lesticka Tegramin 30

Funkeia a vyuZitie

Pristroj ur¢eny na pripravu vzoriek a tipravu
povrchu vzoriek s prisluSenstvom, motorizo-
vanym nastavenim hlavy, individudlnym aj
centralnym pritlakom umoziujiici plynulé na-
stavenie otacok disku ako aj otacok hlavy. Vyu-
Ziva sa na poloautomatické briisenie a leStenie
roznych druhov keramickych materidlov.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Technical specification

« Samples are positioned in a holder with indi-
vidual force applied.

* Force applied to samples> 10N-50 N.

* Polishing cloths with 75, 100 and 121mm di-
ameter.

* Continuously adjustable speed of the polish-
ingarm.

Instrumentation
Lapper Buehler EcoMet 300Pro

Function and usage

Instrument serves for precision lapping of hard
materials with automatic flatness control and
leveling of the lapping disc with automatic hold-
er for samples with dimensions up to 75mm.

Technical specification

* Programmable semi-automatic Grinder-Pol-
isher-Lapper.

* Touch-pad controls.

* Pneumatic pressure on sample 5-90N.

* Variable rotation speed of grinding disc 10-

400 rev/min.

Adjustable rotation direction of sample hold-

er 60-150rpm.

Special specimen holders for cutting, grind-

ing and polishing of specimen with dimen-

sions ca. 25x50mm.

Grinding discs are washed with water, not

suitable for water reactive or water soluble

samples.

Samples must he mounted in epoxy or acrylic

compounds - 25mm diameter.

Polished surfaces are not guaranteed to he

plane parallel.

Instrumentation
Grinder/Polisher Tegramin 30

Function and usage

Instrument designed for sample preparation
and surface preparation of samples with acces-
sories, motorized head control, individual and
central downforce enabling continuous disc and
head rotation speed control. Used for automatic
grinding and polishing of different types of ce-
ramic materials.



Technicka Specifikacia

* Uchytenie vzoriek bud'v drziaku s centralnym
pritlakom alebo s individualnym pritlakom.

* Pritlak navzorky od 5N-400 N.

* Meranie a nastavenie tberu materidlu
s presnostou 50 pm.

* Pouzitie brisnych a leStiacich kotucov
s priemerom 300 mm.

* Plynule menitelna rychlost otacania disku
vrozmedzi od 40 do 600 ot./min.

* Pohyb motorizovanej hlavy v oboch smeroch
(50-150 ot/min.).

* Davkovaci systém s troma pumpami kon-
trolujici mnoZstvo pouzitych suspenzii
umoziujici reprodukovatelni pripravu
materidlov.

* Spodné chladenie kotiiéa na pripravu vzo-
riek citlivych na vyssie teploty.

Technical specification

* Preparation of both individual samples and
samples clamped in holders Force applied to
samples SN-400 N.

* A built-in removal sensor for the measure-
ment of material removal in the range from
50-5000 pm.

* Grinding and polishing discs with 300 mm
diameter.

* Continuously adjustable disc rotation speed
from40to 600 rpm.

* Variable samples mover head speed (50-150
rpm.).

* Tthree pump dosing system that controls the
amount of suspension used allows repeated
preparation of materials.

* Disc bottom cooling for preparation of sam-
ples sensitive to higher temperatures.

PHYSICAL PROPERTIES OF MATERIALS

- MECHANICAL PROPERTIES

Pristrojové vybavenie
Mikrotvrdomer CV-4000DTS

Funkeia a vyuiitie

Zariadenie je urcené pre vyhodnocovanie
mikrotvrdosti vrstiev resp. pozorovatelnych
Strukturnych zloziek. Vykonavanie skiSok mik-
rotvrdosti skiSobnou metodou podla Vickersa
(STN EN IS0 6507-1). Zariadenie je urcené pre
manualne meranie, bez pripojenia k PC a pris-
luSného software.

Technicka Specifikacia

* Rozsah zatazeni 0,01az 1kp (kg).

* Objektivy so zvacSenim 10x, 40x.

* Okular so zvacSenim 15x.

* Sahrnné zvaéSenia pre meranie a pozorova-
nie 600x a pozorovanie 150x.

Pristrojové vybavenie
Mikrotvrdomer WIKI 200

Instrumentation
Microhardness tester CV-4000DTS

Function and usage

The device is designed to evaluate micro-hard-
ness of layers or observable structural compo-
nents. Tester is primarily used for micro-hard-
ness testing according to Vickers (STN EN ISO
6507-1). The device is designed for manual
measurement without connection to a PC and
appropriate software.

Technical specification

« Testload forces from 0.01to 1kp (kg).

* Objectives with magnification 10x, 40x.

¢ Ocularwith magnification 15x.

* Total magnification for measurement and
observation 600x and observation 150x.

Instrumentation
Microhardness tester WIKI 200

Mikrotvrdomer CV-4000DTS
Microhardness tester CV-
4000DTS
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Mikrotvrdomer WIKI 200
Microhardness tester WIKI 200

Trhaci stroj INSTRON 5500R
Universal Test equipment
INSTRON 5500R

Funkeia a vyuiitie

Pristroj na meranie mikrotvrdosti materialov
s mozZnostou merania pri zatazeniach od 10g
do 10kg, vybaveny CCD kamerou s vysokym
rozliSenim, automatickym zaostrenim a vyhod-
notenim vtlacku. PouZiva sa pri predbeznom
hodnoteni tvrdosti keramickych materialov,
najma keramickych kompozitov, ale aj skiel
v systémoch s obmedzenou sklotvornostou
a ocakavanymi vynimoénymi mechanickymi
vlastnostami. Vyuzitelny pre merania priemy-
selnych partnerov, najma na hodnotenie vplyvu
niektorych technologickych operacii na me-
chanické vlastnosti vyrobkov tzitkového skla
(najma tvrdenych tistnych okrajov).

Technicka Specifikacia

* Vickersovindentor.

* Praca so zataZeniami 10g-15g-20g-25g-50¢-
100g-200g-300g-500g-1kg-2kg-3kg-5kg-10kg.

* Pozorovacie objektivy umoziiujiice zvacSe-
nia 50x-100x-500x.

* Autofokus (automatické ostrenie).

* Automatické meranie velkosti vtlacku a vy-
pocet tvrdosti.

* 2D (xy) stoléek s manualnym i programova-
telnym posunom.

Pristrojové vybavenie
Trhaci stroj INSTRON 5500R

Funkeia a vyuiitie

Vykonavanie statickej skiiSky tahom podla
STNEN IS0 6892 - 1a dalSich destruktivnych,
resp. technologickych skiiSok na baze uvede-
nej skusky.

Technicka Specifikacia

* Upinacia hlava 0-100 kN.

+ Upinacie ¢eluste do 100 kN s moznostou vy-
uzitia ploSok pre upnutie plochych vzoriek
0 az 6mm a 6 aZ 12mm, plosky pre upnutie
kruhovych vzoriek 3,5az 8mma7az 12mm.

* Pripravky pre upnutie vzoriek so zavitmi M8,
M10, M12, M18, M20.

* Upinacia hlava 0 az 1kN.

* Pneumatické celuste pre upnutie plochych
vzoriek do 1kN.

* Pneumatické Celuste pre skiiSanie drotov,
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Function and usage

Vickers hardness tester is used for measure-
ment of material micro hardness by loads
from 10g to 10kg, with a high resolution CCD
camera, auto focus and auto reading meas-
urements. Used for preliminary assessment of
the hardness of ceramic materials, mostly ce-
ramic composites, and also glass in systems
with limited glass formation and expected ex-
ceptional mechanical properties. Device can
be used for service measurements for indus-
trial partners and impact assessment of some
technological operations onto the mechanical
properties of commercial glass products (pri-
marily hardened rims).

Technical specification

* Vickersindenter.

* Load forces 10g-15g-20g-25g-50g-100g-200g-
300g-500g-1kg-2kg-3kg-5kg-10kg.

+ Observation objectives allow magnification
50x-100x-500x.

* Auto-focus.

* Automated measurement of indent size and
hardness calculation.

« 2D (xy) work table with both manual and pro-
grammable positioning.

Instrumentation
Universal Test equipment INSTRON 5500R

Function and usage

Static tensile force test according to STN EN
ISO 6892 - 1 and other destructive or tech-
nological test based on the aforementioned
test.

Technical specification

* Clamping head 0-100 kN.

* Clamping jaws up to 100 kN, possibility to use
tabs for clamping flat samples from 0 to 6 mm
and from 6 to 12mm, tabs for clamping round
samples from 3.5to 8 mmand 7 to 12mm.

* Threaded preparations for clamping samples
M8, M10, M12, M18, M20.

* Clamping head 0 to 1kN.

* Pneumatic jaws for flat samples clamping up
toTkN.

* Pneumatic jaws for wire, rope, textile yarn



Ian, textilnych vlakien a podobne do 1kN.
+ Napajacie napitie 230 V/ 50 Hz, 16 A.

Pristrojové vybavenie
Tvrdomer Wolpert Testor 930

Funkeia a vyuiitie

Vykondvanie skiSok tvrdosti podla prislus-
nych noriem. Zariadenie je univerzalne a umoz-
fiuje realizovat’nasledovné skiiSobné metddy:

+ Skuiiska tvrdosti podla Vickersa (STN EN ISO
6507-1)-HV5, HV10.

+ Skiska tvrdosti podla Rockwella(STN EN
IS0 6508-1)-HRC, HRB, HRA, HR3ON.

+ Skuska tvrdosti podla Brinella (STN EN ISO
6506-1)-HB2,5/62,5,HB2,5/187,5, HB5/125.

Technicka Specifikacia:

« SkiiSobné hroty pre meranie metodami tvr-
dosti HB, HV, HR, objektivy pre zvacsenie
azohrazenie vtlacku 44x, 70x, 140x.

testing up to 1kN.
* Voltage230V/50Hz, 16 A.

Instrumentation
Universal Hardness Tester Wolpert Testor 930

Function and usage

Hardness tests according to relevant stand-
ards. The device is versatile and allows carrying
out the following test methods:

* Vickers hardness test (STN EN IS0 6507-1) -
HV5, HV10.

* Rockwell hardness test (STN EN IS0 6508-1)
-HRC, HRB, HRA, HR30N.

* Brinell hardness test (STN EN ISO 6506-1) -
HB2.5/62.5, HB2.5/181.5, HB5/125.

Technical specification

* Indenters for hardness tests according to
HB, HV, HR, objectives for magnification and
imaging of the indent 44x, 70x, 140x.

PHYSICAL PROPERTIES OF MATERIALS

- VISCOSITY

Pristrojové vybavenie
Vysokoteplotny rotacny viskozimeter Rotation
Viscometer Bahr VIS 403

Funkeia a vyuiitie

Meranie viskozity tavenin v oblasti vysokych
teplot. Vyuzitie tak v oblasti zakladného ako aj
aplikovaného vyskumu najma pre sklené tave-
niny.

Technicka Specifikacia

Rotacny viskozimeter s moznostou merania
viskozity v rozsahu 101-107,5dPa.s, do teploty
1500°C.

Pristrojové vybavenie
Reometer/ viskozimeter Haake MARS Il

Instrumentation
High temperature Rotation Viscometer Bahr VIS
403

Function and usage

Viscometer serves for measurement of the melt
viscosity at high temperatures. Used in basic
and applied research, mainly research of glass
melts.

Technical specification

Rotational viscometer allowing viscosity meas-
uring in the range of 101 - 107,5dPa.s, tempera-
tures up to 1500 °C.

Instrumentation
Rheometer/viscometer Haake MARS Il

Tvrdomer Wolpert Testor 930
Universal Hardness Tester
Wolpert Testor 930

Vysokoteplotny rotacny viskozi-
meter Rotation Viscometer Bahr
VIS403

High temperature Rotation
Viscometer Bahr VIS 403
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Reometer/ viskozimeter Haake
MARSIII
Rheometer/viscometer Haake
MARSIII

Funkeia a vyuiitie

Zariadenie na meranie tokovych vlastnosti
kvapalin s moznostou merania pri roznych
amplitidach oscilacie a merania viskozity
v intervale od 0,5 mPas do 10 000 000 mPas
pri Smykovych rychlostiach od 0,001 do 11415
s, vratane teplotnej kontrolnej jednotky
s chladiacim okruhom pouzitelnej pre meracie
telieska s cylindrickou, tanierovou a konickou
geometriou.

Zariadenie je integralnou sticastou vybavenia
pri Stidiu pokro&ilych tvarovacich metdd ke-
ramickych materidlov s vyuZzitim koloidnych
procesov, ktoré umoziiuje verifikovat' opti-
malnu mieru disperzie keramickych praskov
v suspenzii, resp. optimalizovat’ tokové vlast-
nosti keramickych suspenzii, ¢im sa zahezpeéi
optimalne tvarovanie a kompaktécia surovych
keramickych (aj kompozitnych) vyliskov meto-
dami ako tlakova filtracia, odlievanie do formy,
centrifugalne odlievanie, gel casting alebo
tape casting.

Technicka Specifikacia

« Strihovarychlost0,001do 11415s".

* Rozsahviskozit: 0,5 az10 000 000 mPas.

* Uhlova rychlost: 0,001az 1500 ot/min.

* Rozsah frekvencii:10-6 az 100 Hz.

* Rozsah tepldt: -20 az 200°C (Peltierov ¢la-
nok).

* Reoskopicky modul: ZvicSenie: 20x.

* RozliSenie:1pm (pri 20x priblizeni).

* Progressive-scan CCD kamera s rozliSenim
1024 x 768 pixelov.

* Snimkovanie 15 obrazkov za sekundu (tiff).
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Function and usage

This highly flexible Modular Advanced Rheome-
ter System (MARS) is used for measurement of
flow properties of fluids, allows measurement
at various oscillation amplitudes and viscosi-
ty measurements ranging from 0.5 mPas up to
10 000 000 mPas at shear rates from 0.001 up
to 11 415 s'. Instrument includes interchange-
able temperature control units with Liquid
temperature controlled and electrically heated
cylinderand cone & plate systems.

Rheometer is used for the study of advanced
methods of forming ceramic materials using
colloidal processes. Rheometer enables verifi-
cation of the optimal dispersion rate of ceramic
powders in suspension, or optimization of flow
properties of ceramic suspensions, thus ensur-
ing optimum forming and compaction of raw
ceramic (and composite) casts using various
methods: pressure filtration, mold casting,
centrifugal casting, gel casting or tape casting

Technical specification

* Shearrates: from 0.001up to 11415s".

* Viscosity range: from 0.5 to 10 000 000 mPas.

* Rotational speed: from 0.001up to 1500 rpm.

* Frequency range: from 10-6 to 100 Hz.

+ Temperature range: from-20 to 200°C (Pelti-
er temperature control unit).

* Rheoscopic module: Magnification: 20x.

* Resolution: 1ym (at 20x focus).

* Progressive-scan CCD camera with resolu-
tion 1024 x 768 pixels.

* |mage data acquisition 15 images per second
with standard image format (e.g. TIFF).



PHYSICAL PROPERTIES OF MATERIALS

- OTHER PHYSICAL PROPERTIES

Pristrojové vybavenie
Meracie zariadenie PULSE 3560B

Funkeia a vyuizitie

UmozZiiuje pozorovat; analyzovat'a dokumento-
vat’dynamické spravanie sa strojov a mecha-
nickych Struktir, meranie vlastnych frekvencii
objektov a meranie vybudenych frekvencii
objektov.

Technicka $pecifikacia

* Meranie z piatich kanalov cca. 25,6 kHz kmi-
tavy rozsah.

* PrisluSenstvo:

+ modalne kladivko typu 8206-002,

* piezoelektrické snimace zrychlenia,

* pocitaé,

« softvér na meranie a vyhodnotenie mera-
nia.

Pristrojové vybavenie
Hydraulicky stend na meranie statickych a dy-
namickych charakteristik prvkov

Funkeia a vyuZzitie

Zariadenie na realizaciu merania niektorych
statickych a dynamickych charakteristik
Skrtiacich ventilov, tlakovych ventilov, rozva-
dzacov a zubovych generatorov, meranie cha-
rakteristik s moznostou pouZzivania mobilného
meracieho a zaznamendvacieho pristroja HMG
3000 od firmy Hydac.

Technicka $pecifikacia

* Hydraulicky agregat Festo s dvomi ¢erpadla-
mi as motorom AC.

* Nominalne napitie: 230V.

* Vstupny prikon: 2x 550 W.

* prietok: 3,7 dm3/min/ 1400 1/min.

* Pracovny tlak 6 MPa (60 bar).

* Objem nadrze: 40 dm3.

* Hmotnost: 72kg.

* Meracia siiprava HYDAC HMG 3000-000-E.

Instrumentation
Audio Multi Analyzer PULSE 3560B

Function and usage

Instrument serves for observation, analysis
and documentation of the dynamic behavior of
machines and mechanical structures, measure-
ment of natural frequencies of objects, meas-
urement of excited frequencies of objects.

Technical specification

* Five input channels, 25.6 kHz analysis fre-
quency range.

* Accessories:

* |Impact hammer, type 8206-002.

* Piezoelectric accelerometers.

 Computer.

* Measurement and evaluation software for FT
& CPB Analysis.

Instrumentation
Hydraulic stand for measurement of static and
dynamic characteristics of the elements

Function and usage

Setup for measurement of static and dynamic
characteristics of the throttle valves, pressure
valves, valve manifolds and hydraulic gear
pumps, measuring characteristics with the
possibility of using a mobile measuring and da-
ta-logging device HMG 3000 from Hydac.

Technical specification

* Festo hydraulic power pack with two con-

stant-displacement pumps and AC motor.

Nominal voltage: 230 V.

Rated output:2x550 W.

Delivery rate (rated speed): 3.71/min/ 1400 rpm.

Operating pressure: 6 MPa (60 bar).

* Tank: 401 volume, sight glass, temperature
display, drain screw.

» Weight: 72kg.

« Portable DataRecorder HYDAC HMG 3000-000-E.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Trein (Centratech)

Meracie zariadenie
PULSE 3560B

Audio Multi Analyzer
PULSE 3560B

Hydraulicky stend na meranie
statickych a dynamickych
charakteristik prvkov
Hydraulic stand for measure-
ment of static and dynamic
characteristics of the elements
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Kombinovany stend na meranie
hydraulickych prvkov
Combined stand for measure-
ment of hydraulic elements

Pneumaticky stend s kompre-
sorom TN 152962 na meracom
zariadeni FESTO

Pneumatic stand with air
compressor TN152962 and
measurement device FESTO

+ Snima¢ tlaku HDA 4748-H-0100-000, 0-100
bar.

* Snimac teploty ETS 4548-H-000.

* Prietokomer EVS 3100-H-1, (1,2 - 20) dm?3/
min.

Pristrojoveé vybavenie
Kombinovany stend na meranie hydraulickych
prvkov

Funkeia a vyuiitie

Zariadenie umoziiuje merat niektoré static-
ké a dynamické charakteristiky Skrtiacich
ventilov, tlakovych ventilov, rozvadzacov
a hydrogeneratorov. Je uréeny pre meranie
malych prietokov do 28 dm3/min a tlakov
do 4,5 Mpa.

Technicka Specifikacia:

* Vykon elektromotora PE = 3 Kw.

* Otacky elektromotoran=1440 min".

* 1. zubovy hydrogenerator typu C 42 XTM
sgeometrickym objemom VG1-=19 cm3, teore-
ticky prietok QG1t = 27,6 dm3/min, skutocny
prietok QGI = 23,25 dm3/min.

* 2. zubovy hydrogenerator typu C 084 XTM
s geometrickym objemom VG2 = 3,81 cm?,
teoreticky prietok QG2t = 5,49 dm?®/min, sku-
tocny prietok QG2-=4,66 dm3/min.

+ Maximalny tlak poistovacieho ventila p
4.5Mpa.

 Meraci stend pozostava z hydraulického
agregatu, ramove;j konStrukcie hydraulic-
kého stendu a roStovej konstrukcie, na kto-
rej st umiestnené hydraulické a meracie
prvky.

max

Pristrojoveé vybavenie
Pneumaticky stend s kompresorom TN 152962
nameracom zariadeni FESTO

Funkeia a vyuiitie

Simuldcia procesov priemyselnej automatiza-
cie, stavebnica FESTO umoziiuje zostavovanie,
skiiSanie a overovanie funktnosti pneumatic-
kych obvodov, shiZi na zostavovanie mnozstva
roznych druhov funkénych variabilnych celkov
podla zadania. Pre stavbu pneumatickych
obvodov je mozné pouZit’ pneumatické prvky

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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* Electronic Pressure Transmitter with HSI Sen-
sor Recognition 4748-H-0100-000, 0-100 bar.

* Electronic Temperature Transmitter ETS
4548-H-000.

* Flow Rate Transmitter EVS 3100-H-1, (1.2- 20)
dm3/min.

Instrumentation
Combined stand for measurement of hydraulic
elements

Function and usage

Setup serves for measurement of some static
and dynamic characteristics of the throttle
valves, pressure valves, valve manifolds and hy-
draulic pumps. It is designed for measurement
of low flow rates up to 28 dm3/min. and pres-
sures up to 4.5 Mpa.

Technical specification

* Electric motor power PE =3 kW,

* Electric motor revolutions n=1440 min",

* 1st hydraulic gear pump type C 42 XTM, ge-

ometric volume VG1=19 cm?, theoretical flow

rate QG1t = 27.6 dm3/min, actual flow rate QGI

=23.25 dm3/min.

2nd hydraulic gear pump type C 084 XTM,

geometric volume VG2 = 3.81 cm?, theoretical

flow rate QG2t = 5.49 dm3/min, actual flow

rate QG2 = 4.66 dm3/min.

 Maximum pressure of pressure relief valves
P, = 49 Mpa.

Measuring stand consists of a hydraulic

power unit, aframe construction of hydraulic

stand and girder structure, which carries hy-

draulic and measuring elements.

Instrumentation
Pneumatic stand with air compressor TN 152962
and measurement device FESTO

Function and usage

Used for process simulation of industrial au-
tomation. FESTO kit allows setup, testing and
verification of pneumatic system functionality.
It is used for the testing of different kinds of
functional variable units according to specific
needs. There are many FESTO pneumatic com-
ponents available for pneumatic circuits set-



FESTO ako sti rozne druhy ventilov, vratane ven-
tilov s logickymi funkciami ,AND“ resp. ,OR",
rozvadzacov, meracich prvkov a prisluSenstva.

Technicka Specifikacia

* Pneumaticky stend FESTO - DIDACTIC
s kompresorom: kompresor FESTO typu TN
152962, prietok vzduchu 2,0 dm3/min, PS 60
bar, 230 V/ 3,1 A/ 50 Hz, pneumatickeé prvky
FESTO podla zostavy skiiSobného pneuma-
tického obvodu.

Pristrojové vybavenie
Zariadenie na meranie vysokoteplotnych vlast-
nosti tavenin KOM1

Funkeia a vyuiitie

Zariadenie na meranie vysokoteplotnej visko-
zity sklotvornej taveniny v rozsahu (log v = 1,5
- 3,2 dPa.s), meranie vysokoteplotnej hustoty
sklotvornej taveniny, meranie elektrickej vo-
divosti sklotvornej taveniny do max. teploty
1500°C.

Technicka Specifikacia

» Maximalna teplota1500°C.

* Max. rychlost’'ohrevu 5°C/min.

» Mechanické analytické vahy.

* Kelimok- PtRh.

* Meracie telieska: guldcka (PtRh), elektrody
(PY).

Pristrojové vybavenie
Analyzator velkosti astic a zeta potenciome-
ter Brookhaven 90Plus Bl-Zeta

Funkeia a vyuiitie

Zariadenie na simultdnne meranie rozdelenia
velkosti ¢astic a zeta potencialu v suspenzi-
ach, komplexné stanovenie miery dispergo-
vania keramickych suspenzii, meranie dis-
tribucie velkosti ¢astic, vratane pripojenej
automatickej titracnej stanice pre meranie
zeta potencidlu v rozsahu pH od 2 do 12, veri-
fikacia optimalnej miery disperzie keramic-
kych praskov v suspenzii, sledovanie vplyvu
pH, resp. pridavku dispergacénych Cinidiel
na stupeii dispergacie keramickych praskov
vsuspenziach.

up such as various types of valves, including
valves with logical functions ,AND“ and ,OR",
valve manifolds, measuring elements and ac-
cessories.

Technical specification

* FESTO-DIDACTIC pneumatic stand with FES-
TO TN 152962 compressor, air flow 2.0 dm3/
min, PS 60 bar, 230V/3.1A/50 Hz and FESTO
pneumatic components according to pneu-
matic circuit test setup.

Instrumentation
Device for measuring the high-temperature
properties of melts KOM1

Function and usage

Equipment for measuring the high-temperature
viscosity of the glass forming meltin a range (log
n =1.5-3.2 dPas), measurement of the high-tem-
perature density of glass forming melt, measure-
ment of electrical conductivity of glass forming
melt up to maximum temperature 1500°C.

Technical specification

* Maximum temperature 1500°C.

* Maximum heating rate 5°C/min.

* Mechanical analytical balance.

¢ Crucible-PtRh.

« Measuring elements: ball (PtRh), electrodes
(Pt).

Instrumentation
Particle size analyzer and zeta potential analyz-
er Brookhaven 90Plus Bl-Zeta

Function and usage

Equipment for simultaneous measurement of
particle size distributions and the zeta poten-
tial of suspensions, complex determination of
the dispersion degree of ceramic suspensions,
measurement of the particle size distribution, in-
cluding the attached automatic titration station
for measuring the zeta potential in the range of
from pH 2 to 12, verification of the optimal degree
of dispersion of ceramic powders in suspension,
monitoring of influence of pH and dispersing
agents addition onto the degree of dispersion in
ceramic powders suspensions.

Zariadenie nameranie
vysokoteplotnych vlastnosti
tavenin KOM1

Device for measuring the
high-temperature properties
of melts KOM1

Analyzator velkosti ¢asticazeta
potenciometer Brookhaven
90Plus Bl-Zeta

Particle size analyzerand zeta
potential analyzer Brookhaven
90Plus Bl-Zeta

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech) 7"
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Héliovy pyknometer Quan-
tachrome Ultrapyc 1200e
Helium Gas Pycnometer Quan-
tachrome Ultrapyc 1200e

Technicka Specifikacia

Meranie velkosti éastic

* vrozmedzi 2nm-3 um, odchylka = 2.
* Pracovnateplota: 5-75°C (krok 0,1°C).

* Objemvzorky:1az 3 cm3.

« Vykon laseru: 35 mW (660 nm- ¢erveny).

Zeta potencial:

* Rozsah:-150az +150 mV

* Pracovna teplota: 6-74°C (krok 0,1°C).

* Velkost' ¢astic: 10nm to 30 um, presnost’:
29%.

* Objemvzorky:1,5cm3.

« Vykon laseru: 35 mW (660 nm - ¢erveny).

* Autotitrator: BI-ZTU:pH2az 12.

Pristrojoveé vybavenie
Héliovy pyknometer Quantachrome Ultrapyc
1200e

Funkeia a vyuiitie

Zariadenie na stanovenie hustoty kusovych
a praskovych vzoriek, vyuzitie pri stanoveni
hustoty kompozitnych keramickych praskov,
praskovych resp. kusovych vzoriek skla a ke-
ramiky.

Technicka Specifikacia

* Presnost’ merania min. 0,0001 g.cm?, pre
meranie vzoriek s objemom od 0,1 do 135
cms.

* Vymenitelné meracie cely s objemom 0,25,
10,50a135cm3.

+ Cely na meranie velmi jemnych praskov s ob-
jemom10a5cms.

Pristrojoveé vybavenie
Potenciostat s frekvenénym analyzatorom Mo-
dulab ESC-MTS (Solartron Analytical)

Funkeia a vyuiitie

Modularny elektrochemicky systém pre
meranie elektrochemickych charakteristik
materidlov a latok. Potenciostat umoziiuje
elektrochemické merania (potenciostatické/
galvanostatické) v taveninach soli, sklotvor-
nych taveninach a vo vodnych ako aj nevodnych
roztokoch latok (roztokoch s vysokym odpo-
rom). Frekvenény analyzator umoZiiuje mera-

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Treéin (Centratech)

Technical specification

Particle sizing

* Range from 2 nm to 3 um, deviation of « 29%.
* Temperature control: 5-75°, step of 0.1°C.

+ Sample volume: 1to 3 cm3.

« Lasersource:35mW (660 nmwavelength-red).

Zetapotential

+ Range measurement from-150 mV to+150 mV.
+ Working temperature 6°C to 74°C, step of 0.1°C.
+ etected particles size range from 10 nm do 30

wm, accuracy of + 2%.

+ Sample volume: 1.5 cm?.

« Lasersource:35mW (660 nmwavelength-red).
* Autotitrator BI-ZTU, change of pH from 2 to 12.

Instrumentation

Helium Gas Pycnometer Quantachrome Ultrapyc
1200e

Function and usage

Instrument is used for determination of the
density of solid and powder samples, used for
determination of density of composite ceramic
powders, powdered or solid samples of glass
and ceramics.

Technical specification

 Measurement accuracy min. 0.0001 g.cm?3,
for measurement of samples with volume
from 0.1to 135 cm3.

* Exchangeable measurement cells, volumes
0.25,10,50 and 135 cm?.

* Cells for measurement of extra fine powders,
volumes10and 5 cm?.

Instrumentation

Potentiostat with frequency response analyzer
Modulah ESC-MTS (Solartron Analytical)

Function and usage

This is a modular electrochemical research sys-
tem for measurements of electrochemical prop-
erties of materials and compounds. ModulLab
system allows electrochemical measurements
(potentiostatic/galvanostatic) in melted salts,
glass forming melts, and in both aqueous and
non-aqueous compound solutions (solutions
with high resistance). Frequency analyzer allows



nie impedancnych charakteristik materialov
(sklenych, keramickych a sklokeramickych)
alatok v Sirokom rozsahu impedancii, frekven-
cii ateplot.

Technicka Specifikacia

Potenciostat:

 Modularny systém s moznostou menit’konfi-
guraciu pristroja pridavanim modulov v bu-
dicnosti podla potreby.

* Zapojenie: 2-, 3- alebo 4- elektrodové vSetky
s moznostou plavajiiceho (floating) zapoje-
nia.

* Rychlost’zmeny napatia na elektrédach (po-
tenciostaticky): 1pV/s-10 MV/s.

* Rychlost’zmeny priidu na elektrédach (gal-
vanostaticky): 200 pA/s-400 kA/s.

* IR kompenzacia (elektronicka kompenzacia
potencialového spadu medzi pracovnou
areferencnou elektrodou v dosledku odporu
roztoku vo v§eobecnosti média).

* Rozsah polarizacie elektrdd: + 100 V.

* RozliSenie napitia (referenénd elektroda): 1V,

* Presnost’merania napitia (referencna elek-
troda) definovana spasobom odéitany tidaj «
pouZity rozsah - ofset: 0,19 + 0,05% + 100 pV.

+ Najmensi pridovy rozsah (pracovna elektré-
da): 3pA.

« Vstupna impedancia viac ako 100 GQ.

* Priidovy rozsah:: 2 A.

* Priidové rozliSenie (pracovna elektroda):
0.15fA.

* Presnost'merania priidu (pracovna elektro-
da) definovana sposobom odéitany idaj +
pouzity rozsah + of set: 0,19 « 0,05% « 30 fA.

Frekvencny analyzator:

* Modularny systém s moznostou menit’konfi-
guraciu pristroja pridavanim modulov.

« Zapojenie: 2-a 4-elektrodove.

* Analyzator umoZiiuje multisine/FFT (FTT-
Fast Fourier Transform) analyzu pre rychlej-
Sie meranie pri nizSich frekvenciach.

 Analyzator umoZiiuje meracie techniky
v ¢asovej doméne - |-V, kon$tantné, pulzné,
rampové charakteristiky a techniky vo frek-
venénej doméne (AC techniky) - impedancia,
kapacitancia, permitivita, C-V charakteristi-
ky, Mott-Schottky charakteristiky.

measurements of impedance properties of ma-
terials (glass, ceramic and glass-ceramic) and
compounds in broad range of impedance, fre-
quency and temperatures.

Technical specification

Potentiostat:

* Modular system with option to change the
configuration by adding modules according
to current needs.

¢ 2., 3- or 4- terminal measurement mode, all
with floating connection capability.

« Voltage sweep rate on electrodes (potentio-
static): 1pV/s-10 MV/s.

* Current sweep rate on electrodes (galvanos-
tatic): 200 pA/s-400kA/s.

* IR compensation (electronic compensation of
the potential drop between the working and
reference electrodes due to solution resist-
ance).

* Electrode polarization range: + 100 V.

* Maximum voltage resolution (reference elec-
trode): 1pV.

* Voltage measurement error (reference elec-
trode) defined as reading + range + offset:
+0.19% reading + +0.05% range + :100 pV.

* Minimum current range (working electrode):
3pA.

* Inputimpedance more than 100 G<.

 Maximum output current: + 2A.

* Maximum current resolution (working elec-
trode): 0.15 fA.

* Current measurement error (working elec-
trode) defined as reading + range + offset:
+0.19% reading + :0.05% range + +:30 fA.

Frequency Response Analyzer:

* Modular system with option to change the
configuration by adding modules.

* 2-and 4-terminal measurement mode.

* Analyzerallows Multi-sine/FFT (FTT-Fast Fou-
rier Transform) analysis for faster measure-
ment at low frequencies.

* Analyzer allows time-domain measurement
techniques: |-V characterization, constant
DC level, pulse, ramp and frequency-domain
methods (AC tests): C-V, Mott-Schottky,
impedance, permittivity and capacitance
characterization.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
Technology Transfer Center of Alexander Dubéek of Trecin (Centratech)
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Vysokoteplotna kalibraéna pec
(Lenton LTF15/50/450)
High temperature tube furnace
(Lenton LTF15/50/450)

* Aplikovatelné napatie navzorku: :8V.

* Rychlost’zmeny napitia: 1yV/s-1.6 MV/s.

* Presnost'merania napitia definovana sposo-
bom od¢itany tidaj + pouzity rozsah - ofset:
0,19 + 0,050 - 100 pV.

+ Maximalny pridovy rozsah: 100 mA.

* Presnost’ merania pridu (pracovna elek-
troda) definovana sposobom odcitany
lidaj + pouzity rozsah + ofset: 0,1% + 0,05%
+100 fA.

+ Najmensi priidovy rozsah: 3 pA.

* Pridové rozliSenie: 0,15 fA.

* Frekvenény rozsahimpedancného analyzato-
ra:10 pHz-1MHz.

Pristrojové vybavenie
Vysokoteplotna kalibraéna pec (Lenton
LTF15/50/450)

Funkeia a vyuiitie

Pec shiZi na vyhrievanie vzorky materialu (skle-
ného, keramického alebo sklokeramického) az
do teploty 1500°C, s maximalnou dlhodobou
teplotou do 1400°C, kratkodobo do 1500°C.
Drziak vzoriek a kalibracna pec sii vzajomne
kompatibilné. Kalibracna pec je riadena digi-
talnou teplotnou riadiacou jednotkou shiZiacou
na ovladanie teploty ohrevu.

Pristrojové vybavenie

Specialny drziak vzoriek pre vysokoteplotné
merania impedanénych charakteristik pev-
nych vzoriek (Probostat) do 1500°C.

Pristrojové vybavenie
Refraktometer- Abbého refraktometer RL3

Funkcia a vyuiitie
Laboratorne zariadenie na meranie indexu
lomu.

Technicka Specifikacia

Klasickd konStrukcia refraktometra s manu-
alnym nastavenim rozhrania. Merana hodnota
sa od¢ita na stupnici. Teplotu je mozné odéitat’

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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* Maximum voltage (open circuit load) on sam-
ple:+8V.

* Voltage sweep rate: 1pV/s-1.6 MV/s.

* Voltage measurement error defined as read-
ing + range + offset: +0.1% reading + +0.05%
range+ 100 pV.

* Maximum output current: :100 mA.

* Current measurement error (working elec-
trode) defined as reading + range + offset::
+0.19% reading + +0.05% range + 100 fA.

* Minimum current range: 3 pA.

* Maximum current resolution: 0.15 fA.

* Frequency range of impedance analyzer: 10
uHz-1MHz.

Instrumentation

High temperature tube furnace (Lenton
LTF15/50/450)

Function and usage

Furnace is used to heat samples of material
(glass, ceramic or glass ceramic) up to temper-
atures of 1500°C, with maximum continuous
temperatures up to 1400°C, short term temper-
atures up to 1500°C. Special sample holder and
furnace are compatible. Furnace is heated by
silicon carbide rod elements which are mounted
parallel to the work tube. Elements radiate heat
directly onto the tube for rapid response rates.
Low thermal mass insulation is used throughout
for maximum thermal efficiency and stability.
Furnace has digital temperature control.

Instrumentation

Special sample holder for high-temperature im-
pedance properties measurements of solid mate-
rials (Probostat) up to the temperature 0f1500°C.

Instrumentation
Refractometer-Abbé refractometer RL3

Function and usage
Refractometer is a laboratory instrument for
measurement of the refractive index.

Technical specification

Classic design refractometer with manual in-
terface, measured values are read on the scale.
Temperature can be read on the built-in-glass



na zabudovanom sklenenom teplomere. Pris-
troj vyzaduje externé osvetlenie a umoziiuje
merat’v prechadzajiicom i odrazenom svetle.
Meraci i osvetlovaci hranol je mozné tempero-
vat’externym kvapalinovym termostatom.

Pristrojové vybavenie
Ziarovy mikroskop Leitz Wetzlar

Funkeia a vyuiitie

Zariadenie umoZziiuje sledovanie zmien vzoriek
materialov za tepla a stanovenie uhlazmacania
tavenin pri vysokych teplotach.

Technicka Specifikacia

* Pristroj je vybaveny programovatelnym re-
gulatorom tepldt do 1450°C.

* Profil kvapky je zosnimany digitalnou kame-
rou uEye s vyuzitim softwaru QuickPhOTO
Industrial.

+ Zosnimany profil leziacej, resp. visiacej
kvapky sa spracuje softwarom na obrazovii
analyzu LUCIA Gv4.82.

* Pomocou vypoctového programu KVAREG
metddou nelinedrnej regresnej analyzy sa
vypocita povrchové napitie sklotvornej ta-
veniny a jeho smerodajnd odchylka.

* Velkost'vzorky max. 5x5x5 mm.

thermometers. Device requires an external light
source and allows measurement of transmitted
and reflected light. Measurement and illumina-
tion prism may be tempered with an external
fluid thermostat.

Instrumentation
Ziarovy microscope Leitz Wetzlar

Function and usage

Instrument allows observation of heat in-
duced sample material changes and determi-
nation of contact angle of melts at high tem-
peratures.

Technical specification

* Programmable temperature control up to
1450°C.

* Drop profile image is captured with a digital
camera ukye using software QuickPHOTO
Industrial.

* Captured profile of sessing or hanging drop
is processed with image analysis software
LUCIA Gv4.82.

* Surface tension of glass-forming melt and its
standard deviationis calculated using KVAREG
software and nonlinear regression analysis.

« Sample size maximum 5x5x5 mm.

Centrum transferu technoldgii Trencianskej univerzity Alexandra Dubéeka v Trenéine (Centratech)
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Refraktometer- Abbého refrak-
tometer RL3
Refractometer- Abbé refracto-
meter RL3

Liarovy mikroskop Leitz Wetzlar
Refractometer-Abbé refracto-
meterRL3
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