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Vyskumné centrum
progresivnych materialov a technolégii

»PROMATECH“
sucasny stav a perspektivy
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Dovody veduce k zalozeniu Vyskumného centra PROMATECH:

e absencia a potreba platformy na koordinaciu v suCasnosti excelentnych, ale znacne
rozptylenych vyskumnych a vyvojovych aktivit medzi pracoviskami z akademickej sféry
v oblasti progresivnych materialov a technoldgii;

e potreba skvalitnenia infrastruktary pre udrzatelny a konkurencieschopny vyskum;

e realizacia projektov vyskumu a vyvoja v oblasti progresivnych materialov a technoldgii
s vysledkami vhodnymi pre transfer technoldgii;

e potreba zvySovania inovacnej kultury v spolocnosti;
* potreba vytvorenia podmienok na efektivny transfer vedeckych poznatkov do

inovovanych vyrobkov priemyselnych spolo¢nosti s ciefom zabezpecit
udrzatelnu konkurencieschopnost
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Hlavné ciele Vyskumného centra PROMATECH:

= koordinovat vyskumné aktivity akademickych pracovisk a podstatne zvysit efektivnost
vyskumu, spolo¢nym Usilim vytvorit modernu pristrojovu aj personalnu infrastruktaru
s nadkritickou velkostou dostatocnou na rieSenie akychkolvek vedeckych problémoy,

= podporovat implementaciu novych materialov a technolégii do vyrobnych procesov a
produktov, a posilnit tak celkovi konkurencieschopnost slovenského priemyslu,

= dlhodobo posobit ako integrované, interdisciplindrne a udrzatel'né centrum vytvarajtce
vedecko-vyskumné vysledky s aplikacnym a inovacnym potencialom, ktoré su urychlene
aplikované v praxi.
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¢ Ustav geotechniky SAV
Kofice

Ustav materialov a mechaniky strojov

slovenska akadémia vied

Centra excelentnosti SAV: 2
Centréa excelentnosti OPVvaV: 8
Aplikaéné projekty OPVaV: 12
Spolo€né laboratoria : 4
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Lokalizacia a budovy centra

Slovenska akadémia vied
vystavba novej budovy na Watsonovej 47 v KoSiciach

Univerzita Pavla Jozefa Safarika v KoSiciach
rekonstrukcia na Park Angelinum 9 KosSiciach

Technologicky pavildn v Ziari nad Hronom
vystavba pracoviska UMMS SAV
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Vystavba novej budovy v areali SAV na Watsonovej 47
v KoSiciach

Pavilon materialovych vied
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6 nadzemnych podlazi a streSna nadstavba,

zastavana plocha: 425 m?, uzitkova plocha: 2548 m?
25 laboratorii

23 kancelarii

aula, videokonferenéna miestnost, seminarne miestnosti
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Styri hlavné oblasti vyskumu a vyvoja:

1. Progresivne ocele a zliatiny, produkty praskovej metalurgie, keramické
materialy a tvrdé povlaky:

rieSené vyskumné projekty:

* Vyskum a vyvoj keramickych kompozitov a PVD povlakov so zvySenou tvrdostou a
znizenym koeficientom trenia

* Priprava elektrokontaktnych materialov cestou technoldgie praskovej metalurgie

» Vyskum a vyvoj zrnovo orientovanych elektrotechnickych oceli s nizSimi wattovymi stratami

* Vyskum a demonstracia moznosti odlahCovania konstrukCnych suciastok s vyuzitim
hlinikovych kompozitov a pien

« Kor6zny monitoring a zivotnost' plynarenskych potrubi
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Styri hlavné oblasti vyskumu a vyvoja:

2. Materialy pre biomedicinu a environmentalne technologie

rieSené vyskumné projekty:

« Magnetické nanocCastice a ich aplikacie pri lieCeni zavaznych ochoreni

* Priprava a charakterizacia biokompozitnych cementovych systémov pre biomedicinske
vyuzitie

 Upravitelnost karbonatovych a silikatovych surovin za u€elom pripravy monomineralnych
koncentratov

» Syntéza a charakterizacia sulfidickych mineralov pre aplikacie v energetike a medicine

» Materialy a technologie pre dekontaminaciu priemyselnych uzemi po banickej a hutnickej
cinnosti
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Styri hlavné oblasti vyskumu a vyvoja:

3. Materialy pre IKT technolégie a kryotechnologie

rieSené vyskumné projekty:

* Nové technoldgie pripravy masivnych monokrystalickych supravodiCov pre silnoprudové
aplikacie v podobe supravodivych permanentnych magnetov

» Vyskum nanostrukturovanych polovodiCov pre pamatové prvky IKT technoldgii

4. Nové magnetické materialy
rieSené vyskumné projekty:

» Nové materialy pre senzorové systémy so zvySenou citlivostou a zlepSenymi Sumovymi
charakteristikami

» Mikrodroty so zvySenou citlivostou na externé parametre ako teplota, mechanické pnutie
a magnetické pole pre vyuzitie v mikrosenzoroch

* Lisované magneticky makké kompozitné materialy pre stredofrekvencné pouzitie
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Progresivne ocele a zliatiny, produkty
praskovej metalurgie, keramicke

materialy a tvrdé povlaky

Eurépska unia
Eurdpshy fond reglondlneho rozvoja
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Vyvoj (Hf-Ta-Zr-Nb)C High-Entropy Carbide v spolupraci s
QM University of London.
Prvy krat opublikované na svete.
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Hf Nb

a — mikrostruktura

b — chemické zlozenie na mikro - Urovni
c - chemické zloZenie na nano Urovni
d — usporiadanie atdmov, Hf, Ta Zr Nb —
zelené, C - Cervené



https://www.sciencedirect.com/science/journal/09552219
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Vyskum a vyvoj PVD povlakov so zvySenou tvrdost'ou a znizenym
koeficientom trenia ...

CiHi content and bias vs. H,, E;;, and CoF in HITUS W-C:H coatings

260 T

240 ]

H, [GPal

20 T

Si substrate

100

Stress distribution by FEM

s L, 15 g
W0 wicoi oomd s e, T
11423 Max 92315 76946 61577 46208 30839 1547 10,048 Min
— _ > - AT S —— - o - s
e 2 oo — e ]
Experiment s .
5 % 100 W
Mechanical and tribological 2" %l ™
. N N x
properties of W-C:H osq 0 % :
coatings can be controlled =
in a wide range... 1 15 20 25 30 35 40

C,H, flow [%]
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Microstructurally inhomogeneous composites

Multi-scale hierarchic micro-nano materials Resonant Acoustic Mixing Microwave sintering
ResonantAcoustic® /
Mixing

Closed Vessel <

S OO =
E\\Q Q)
$ My

« penetrating radiation
« controllable electric field

RAM mixing + cold pressing + MW sintering = preserve nano-structures ?;Spti:;brlg;t?:g

Specific properties: magnetic, electrical, mechanical, tribological ... | . cchive heating of materials
By, N podd  [aB - : through differential absorption
(s . self-limiting reactions

£

Soft Magnetic Composites, Electro-contact cposiies and
required mechanical properties
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Zrnovo orientovana elektrotechnicka ocel mikrolegovana vanadom

Vyskum sa tyka novej chemickej koncepcie zrnovo orientovanej elektrotechnickej ocele s inhibitormi
rastu zfn na baze nanocastic VC a sposobu jej vyroby. Takyto postup umozni vyrobit zrnovo orientovant
ocel s porovnatelnymi elektromagnetickymi vlastnostami, avsak pri podstatnych energetickych
a ¢asovych tsporach v porovnani s konvenénym postupom rekrystalizacného zihania na baze inhibitorov
MnS, AIN.

’ ¢ EDX spectrum for A particle #1c EDX spectrum for B particle

o

Podstata postupu:
1. Vyuzitie
inhibi¢ného
systému VC
Castic:
homogénna
distribucia
jemnych castic
Vysoka rychlost
ohrevu na
optimalnu
teplotu V~10-

Wet 75% H,
i oL\ Pe— 30%C/s

10-15 3. Vyssia kinetika
P T rastu v porovnani
so statickym
procesom

AN Dry 100% H,

/|
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Materialy pre biomedicinu

a environmentalne technologie
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Magnetické nanocastice a ich aplikacie pri lie¢eni zavaznych ochoreni

MAGNETOTACTIC BACTERIA (MTB)

BIOMINERALIZATION the Magnetosome (detail)
process by which living Magnetospirillum Magneticum AMB-1 | o
organisms produce minerals J ¥ J phos_[ihollpld

- Ilayer
m( Magnetosome
A chain Fe;O,crysta

500 nm

» e are able to prepare, isolate and modify the properties of
magnetosomes. .

» Magnetosome particles/chains exhibit high heat release under an =
applied alternating magnetic field.

 Promising material in magnetic hyperthermia cancer treatment. |sg|ated magnei%some chain
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Priprava a charakterizacia biokompozitnych cementovych systémov pre
blomedlcmske vyu2|t|e

Otvorené dentinové kanaliky Uzavretie tubuli po jednom pouziti pasty Suwsla kaIC|um fosfatova vrstva
po 5 dAovom cyklovani de/recalcifikacie

Samovol'ne tuhnuce bioementy s bioskelnou CaSiP zlozkou

Tablel. Setting times (ST), compressive strengths (CS)and porosities of cement composites tetrakalcium phosphate/nanomonetit

ST min " CSMPa ™!

Samples-% CaSiP A B A B A B

TTCPMH(C)-0% i) 42 +£4,2 38+1,2)

©
TTCPMH(C)-1% 541 5+2 54 £ 4,8 72493  46+104 56+ 144
TTCPMH(C)-2% bid:1 ol 39 +3,7 65+6,4 40+£52 71 £ 10,6
TTCPMH(C)-5% 40£5 4+£1 38 +3,6 61 £6,5 [47%9,2 65 + 3,6

Zivé/mftve farbenie buniek potvrdzujuce

A-amorphous CaSiP phase.- bioglass rast pevnosti v tlaku s pridavkom s s LY ;
i o skelnej a kryStalickej CaSIP fizy netoxicky charakter biocementov
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MASTENEC - TALC — Mg;[Si,04,](OH),
mnohostranné vyuzitie ako plnivo pri vyrobe papiera, v kozmetickom, farmaceutickom, chemickom priemys

reflex [%] Tl
Pyrit uvofneny ] RTG analyza
z mastenca o vyCisteného
“ T mastenca
40 -
30
20 - Tle
lg b L | Tlc | Tlc‘
S mm 0 10 20 30 40 50 60 70 80
| 2 theta
MAGNEZIT - MAGNESITE — MgCO;,
- vyroba slinku MgO - Ziaruvzdorné materialy — vymurovky ™., * e
- hnojivo — uprava kyslych pod ] e ) A
= reflex [%] Pe Zg : 401 MgWu
100 4 s 4 30 4 MgF
90 1 40 -
80 30 4 20
70 - 20 - 10 -
60 P 10
50 0 T T T d 0 -
40 4 42,85 42,95 43,05 43,15 43,25 62,2 62,4 62,6
30 - 2 theta 2 theta
"o S ™| Pe— periclase MgO, Tlc - talc
1 SO I Vs RN WY | MgF — magnesioferrite
0 10 20 30 40 50 60 702 heta 80 MgFe3+204 MgWu _

magnesiowiistite Mg, gFe, 4,0 (?)



X\l

)\,

MA I EcH ... moderné materialy
pre buducnost’.

N

/( Operatny program s I

)\}—WSK“M‘WV‘” K VYSKUMNE CENTRUM PROGRESIVNYCH MATERIALOV A TECHNOLOGII . —
<3 <& Eurépska tnia
KX iy for gl sl

Syntéza a charakterizacia sulfidickych mlneralov pre aplikacie
v energetike a medicine

Semi-industrial Green Mechanochemical Syntheses of Solar Cell Absorbers Based on
Quaternary Sulfides (Priprava staninu v poloprevadzkovom meritku)

B . e .

B A - 60 min
B B - 120 min
-c 240 min

Cus
* SnS
e CuFeS,

* CuFe,SnS,
v CuEFeSnS‘
¢ CufFeSnS,

Counts [a. u.]

i . .
20 25 30 35 40 45 SO 55 60 GS 70

2Theta [°]
Priprava staninu Cu,FeSnS,
Realgar nanoparticles versus ATO arsenic ®*] Tz (017 TS
. . o o o £ +AT°7~5§"E/gk€ < 1104 :ﬂg;smgmg g
compounds induce in vitro and in vivo ¢ - i = W ik
.. . . _3 ~*-NREA7.5mg/kg .2 1004 —w— NREA 7.5 mg/kg
activity against multiple myeloma H
£ @ 90
* Protinadorovy ucinok T B E & 5 5 " & & % = &
realgaru (As,S,) a ATO (As,0;) o (days] . (days]
| 2000 T 3 v
e Aplikacia NPs realgaru in vivo o 8 @Y &

Tumour volume [mm

, . . 1000
vyrazne redukuje objem tumoru N i
mnohopocetného myelomu 0

Control NREA
5 mg/kg

NREA
5mg/kg
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Materialy a technolégie pre dekontaminaciu prlemyselnych uzemi po banickej a
hutnickej ¢innosti

40.744pm

0.506pm

Cistenie kontaminovanych vod . o
elektrochemickou metddou RS T - SE_GB-L X16,000 WD 150mm __1am

LEI 2.0kV X16,000 WD 15.0mm Tum

0. \ Separdcia priemyselne a environmentalne dblezitych
w{ latok z banskych vod

Y Na obrézkoch je priklad paragenézy mineralnych

- N\, foriem vznikajucich na lokalitach s vyskytom

S Y sulfidickych rad a SEM mikrofotografia
= \«\ . schwertmannitu Fe808(0OH)6S04, sekundarneho

T T T T T ?
0 20 40 60 8 100 120 140 160 180
Time (min)

mineralu vznikajuceho precipitaciou Fe3+ katidnov a
S042- anidnov z kyslych banskych drendznych véd,
ktoré su produktom bakteridlnej oxidacie a
vyluhovania pyritu a inych sulfidickych mineralov.
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Materialy pre IKT technologie a

kryotechnologie
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Nové technologie pripravy masivnych monokrystalickych supravodicov

Zvysenie zachyteného magnetického pola YBCO MMS pri 77 Ko 43 %
mikrolegovanim

Nanorozmerové (1-2 nm) centra .11 hm. % Sm, Bmax=564mT
uchytavania magnetickych tokociar

0O hm. % Sm, Bmax=395mT
e

UliEeReTy,

JI""“, ,m m,'z'g’: ’, “":"‘

:umm gt oyt ul.m'-!\\‘“{“

YBCO MMS mikrolegované samariom
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Priprava periodickych mezo/nano-skopickych struktur pomocou litografickych metod

Derirnrawva etrnletn \ v a T Y. awvieh ekliacnh:
Priprava Struktur v chalkogenidovych skiach.
! )

* technolégie pre zapis a uchovavanie informacie
« objav hydrodynamickej interferenénej litografie umoZriuje pripravu $truktir mensich ako vinova dizka pouzitého svetla

priama pozitivna a negativna nanolitografia . |

* priprava suciastok pre mikro a nano optiku
epriprava nanoemiterov a sond pre rastrovacie mikroskopie
Ge,As,Se;, (exp. time: 500 ms, period: 5 um)

vyuZitie kumulacie naboja na pripravu Struktur

30 pm 20
Ge, As,,Se,, (exp. time: 5 sec, period: 5 um)

200.0 om

20 ym [ 10 15 20 ym 5 10 15 20 ym
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Nanosupravodivost

Pri vyskume supravodivosti v polykrystalickom bérom dopovanom diamante sme v izolovanych
diamantovych zrnkach menSich ako mikrometer objavili pritomnost lokalizovanych Cooperovych
parov. Vysledky tohoto vyskumu boli publikované v prestiznom Casopise [G. Zhang, T. Samuely et
al., ACS Nano 11 11746 (2017)] s impaktovym faktorom 14.
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Priprava nanooptickych komponentov na baze BiOX/Nb, X = Cl, Br |,

Optical fiber

Electrical contacts

Sapphire Sapphire
Copper plate Copper plate

(a) (b)

Optical fiber

Electric contacts

— [100] 7
i
| oo 2
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Copper plate

1.0 4

0.8 4

0.6

£
o
@

0.2 4

1

m )
Q
@

y (Q"cm’

iy
=
=

Photoconductivit

-
e
&

0.4 4

0.0M. u-u-u"

4
)

dRIAT
s o B

¥, Ll = T
7.8 8.0 8.2

Temperature (K)

10 20 30 40 50
1000/T (K™)

10°

-
o
y

1cm41)

-
o
&

-
o

BiOCI
--- BiOBr

N
e
3

Photoconductivity (Q

-
=]



ol P MAI EcH ... moderné materialy
peraény program pre buducnost’.

UMaVVvo) X VYSKUMNE CENTRUM PROGRESIVNYCH MATERIALOV A TECHNOLOGII

Eurépska unia

Eurépshy ford reglondineto rozvoja

Nové magnetické materialy




LY 4 wi
- “ar * X %

1 A * *
of |11 ke 5 matorid ' o
‘X 1l )\{— ... moderné materialy * *
Operaény program k pre buducnost’. ‘ o5 s
8 VYSKUMavyvo) K VYSKUMNE CENTRUM PROGRESIVNYCH MATERIALOV A TECHNOLOGII R —m——
\ 1 uropska unia
b ¢ -,fl' b ¢ Eurépshy wg reglondineho rozvoja

Materialy vykazujuce efekt obrovskej magnetoimpedancie (GMI) maju slfubny
aplikaény potencial v ultracitlivych magnetickych senzoroch

GMI — velka zmena

180 Frr o
vysokofrekvenénej impedancie A " 1maen gy i N
, A ’ , 7| ——bilayer | [ @ bilayer Ll M
Z/Z vyvolana posobenim malého _.] I A N
. ’ . ’ y < 1 LHH | = i »
statickeho magnetického pola Hp g 2 mil %l k
o N .
TA(‘ IAC 30 — § 60 o ’ \‘o
Py
Hpc ey X TR
- zliatinové systémy v tvare jedno- a .. , , f(MHz)
dvojvrstvovych tenkych pasok na baze 30 loME '°E’i°)M“z
rychlochladenych Fe-Nb-Cu-Si-B a Fe-Co-B- 20 (0 - M
(Nb)-Si-Cu zliatin S 10;
- cielené ovplyvnovanie magneticky makkych N 0
vlastnosti a GMI senzorovych charakteristik S-100 7
vhodnym tepelnym spracovanim (zihanie v 2000100 0 100 -200-100 0 100 -200-100 0 100 200

magnetickom poli, Joulov ohrev) H_ (Oe) H_ (Oe) H_ . (Oe)
nc neC ;

[1] L. Gonzalez-Legarreta, F. Andrejka, J. Marcin, P. Svec , M. Varga, D. Jani¢kovi¢, P. Svec Sr., |. Skorvanek, Magnetoimpedance effect in
nanocrystalline Fe73.5Cu1Nb3Si13.5B9 single-layer and bilayer ribbons, Journal of Alloys and Compounds 688 (2016) 94-100

[2] T. Eggers, A. Leary, M. McHenry, J. Marcin, I. Skorvanek, H. Srikanth, M.H. Phan, Correlation between domain structure, surface anisotropy and
high frequency magneto-impedance in Joule annealed CoFe-based melt-spun ribbons, Journal of Alloys and Compounds 682 (2016) 799-804
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Lisované magneticky makké kompozitné materialy

Bol pripraveny novy magneticky méakky kompozitny material s
feromagnetickou zlozkou FeSi, v ktorom su feromagneticke castice
izolované zivicou a feritovymi vlaknami. Vysledny kompozit ma nizku
hodnotu specifickeho elektrického odporu 6,05 Om

10 mm L : i

J. Flizer, M. Streckova, S. Dobak, L. Dakova, P. Kollar, M. Faberova, R. Bures, Y. Osadchuk, P. Kurek, M Vojtko:
Innovative ferrite nanofibres reinforced soft magnetic composite with enhanced electrical resistivity, prijaté na
publikovanie v Journal of Alloys and Compounds, JALCOM-D-18-02481R2
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Publikacie

cca 200 CC publikacii (2016-2018)
Vyznamne publikacie
L. Vojtkova, P. Diko, J. Kovac, M. Vojtko, Influence of Sm,0O; micro alloying and Yb
contamination on Y211 particles coarsening and superconducting properties of IG YBCO Bulk Superconductors,
accepted in Superconductor Science and Technology, 2018, https://doi.org/10.1088/1361-6668/aabb4e, Q1, IF 2.85
D. Lotnyk, V. Komanicky, A. Feher, and V. Bunda, Influence of the reduced dimensionality on the thermodynamical and electrical properties of photosensitive
BiOX (X = Cl, Br, and I) semiconductors Applied Physics Letters 109, 242106 (2016) Q1, IF 3,4
G. Zhang, T. Samuely, Z. Xu, J.K. Jochum, A. Volodin, S. Zhou, P.W. May, O. Onufriienko, J. Kaémar¢ik, J.A. Steele, J. Li, J. Vanacken, J. Vacik, P.
Szabd, H. Yuan, M.B.J. Roeffaers, D. Cerbu, P. Samuely, J. Hofkens, V.V. Moshchalkov: Superconducting Ferromagnetic Nanodiamond, ACS Nano
11 5358-5366 (2017) Q1, IF 14

S. Dobak, J. Fuzer, Peter Kollar, Temperature evolution of broadband magnetization behavior in dual-phase soft magnetic compacted materials, Materials
and Design, 114 (2017), 383-390.

R. Bures, M. StreCkova, M. Faberova, P. Kollar, J. Flzer: Advances in powder metallurgy soft magnetic composite materials, Archives of Metallurgy and
Materials, Vol. 62, no. 2B (2017), p. 1149-1154.

I. Janotova, P. Svec Sr., P. Svec, |. Matko, D. Janickovic, J. Zigo, M. Mihalkovic, J. Marcin, |. Skorvanek, Phase Analysis and Structure of Rapidly Quenched
Al-Mn systems, Journal of Alloys and Compounds 707 (2017) 137-141

T. Csanadi, D, Németh, F. Lofaj, Mechanical properties of hard W-C coating on steel substrate deduced from nanoindentation and finite element modeling,
Experimental Mechanics, 57 [7] (2017) 1057-69. IF = 4.624

F. Lofaj, D. Németh, Multiple cohesive cracking during nanoindentation in a hard W-C coating/steel substrate system by FEM, J. Eur. Ceram. Soc., 37 [14]
(2017) 3479-88. IF =3.454

CSANADI, T., KOVALCIKOVA, A., DUSZA, J., FAHRENHOLTZ, W., HILMAS, G., Slip activation controlled nanohardness anisotropy of ZrB_2 ceramic
grains, Acta Materialia, 140, 2017, s.452-464

CSANADI, T., NEMETH, D., ZHANG, C., DUSZA, J., Nanoindentation derived elastic constants of carbon fibres and their nanostructural based predictions,
Carbon, 119, 2017, s.314-325

BALAZ, Peter - HEGEDUS, Michal - ACHIMOVICOVA, Marcela - BALAZ, Matej - TESINSKY, Matej - DUTKOVA, Erika - KANUCHOVA, Maria. Semi-
industrial Green Mechanochemical Syntheses of Solar Cell Absorbers Based on Quaternary Sulfides. In ACS Sustainable Chemistry and Engineering, 2018,
vol. 6, p. 2132-2141.

CHOLUJOVA, Dana - BUINAKOVA, Zdenka - DUTKOVA, Erika - HIDESHIMA, Teru - GROEN, Richard W. J. - MITSIADES, Constantine S. -
RICHARDSON Paul G. - DORFMAN David - BALAZ, Peter - ANDERSON, Kenneth C. - JAKUBIKOVA Jana. Realgar nanopartlcles versus ATO arsenic
compounds induce in vitro and in vivo activity against multlple myeloma. In British Journal of Haematology, 2017, vol. 179, no. 5, p. 756-771.

STYRIAKOVA, Iveta — STYRIAK, Igor — BALESTRAZZI, Alma — CALVIO, Cinzia — FAE, Matteo — STYRIAKOVA, Darina. Metal Leaching and Reductive
Dissolution of Iron from Contaminated Soil and Sediment Samples by Indigenous Bacteria and Bacillus Isolates. In Soil and Sediment Contamination, 2016,
vol. 25., no. 5, p. 519-535. ISSN 1532-0383.

MAJZLAN, J. — STEVKO, M. — CHOVAN, M. — LUPTAKOVA, J. - MILOVSKA, S. - MILOVSKY, R. — JELEN, S. - SYKOROVA, M. - POLLOK, K. —
GOTTLICHER J.— KUPKA D. Mlneralogy and geochem|stry of the copper- -dominated neutral mine dralnage at the Cu deposit Lubietova- Podllpa (Slovakia).
In Applied Geochemlstry 2018, vol. 92, p. 59-70.

Medvecky, L.; Stulajterova, R.; Giretova, M.; et al. Effect of tetracalcium phosphate/monetite toothpaste on dentin remineralization and tubule occlusion in
vitro, DENTAL MATERIALS Volume: 34 Issue: 3 Pages: 442-451 Published: MAR 2018
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Patenty

1. Udeleny patent v 2017 €. 288468 na PP 00105-2013: P. Diko, D. Volochova ,
Binarnedopovany YBCO supravodic.

2. Udeleny patent C. 288414. Banska Bystrica : UPV SR 2016, Kovag, F. -
Petryshynets, |.: Zrnovo orientovana elektrotechnicka ocel mikrolegovana
vanadom a sp0sob jej vyroby.

3. Udeleny patent &. 288348. Bratislava : UPV SR 2016 , ' Medvecky: Kalcium
fosfatova cementova praskova zmes a sp0sob jej pripravy.

4. Prihlaska patentu: PP 0076-2016 : P. Diko, D. Volochova, V. Antal, S. Piovardi,

YBCO supravodiC legovany samariom a spdsob jeho vyroby.

5. Prihlaska patentu: PP 110-2015. UPV SR 2016: Kovag, F. - Petryshynets, |.:

Spbsob pripravy vysokopevnej elektrotechnickej ocele s kompozitnou

mikrostrukturou.

6. Prihlaska patentu: PP 00057-2016. Banska Bystrica : UPV SR 2016, BURES, R.

- FABEROVA, M.: Metdda mikrovinného Zihania magneticky makkych praskov bez

spekania.
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Domace projekty
* VEGA 1/0138/10 Priprava nanostrukturovanych funkénych materialov pomocou nanolitografii a samousporiadania a Studium ich vlastnosti
« VEGA 1/0782/12 Studium progresivnych materialov na efektivnejsi prenos a konverziu energie
*VEGA 1/0409/15 Stadium supravodivych nanostruktur a nanovrstiev,
*VEGA 2/0128/12 Andrejev Majorana excitacie v supratekutom 3He-B,
* APVV-14-0605 Prechod supravodi¢ - izolant
* APVV 14-0073 Magnetokaloricky jav v kvantovych nanoskopickych systémoch,
* APVV 0036-11 Progresivne materialy s konkurenénymi parametrami usporiadania,
* APVV 0132-11 Nekonvencné kvantové stavy v nanoskopickych kvantovych systémoch,
» APVV-16-0068 NanoSky 07/2017 —12/2020

*VEGA 2/0173/16 Rychlochladené magneticky makké a magneticky tvrdé kompozitné materialy pre aplikacie v energetike a senzorike, zodpovedny riesitel lvan
Skorvanek

*VEGA 1/0377/16, Magnetizané a relaxacné procesy v magnetickych Casticiach a kompozitoch, zodpovedny riesitel Peter Kollar
*VEGA 1/0164/16 Rychlochladené amorfné a Heuslerove zilatiny s vyznaénymi vlastnostami. Priprava a charakterizacia, zodpovedny riesitel Rastislav Varga

*APVV-15-0621 Atomarna Struktira a unikatne vlastnosti intermetalik, amorfnych, nanokrystalickych a komplexnych kovovych zliatin, zodpovedny rieSitel Peter
Svec, za partnersku organizaciu UEF SAV Ivan Skorvanek

*APVV-15-0115, Dizajn Struktury a funkénych vlastnosti magneticky makkych kompozitnych materialov na baze 3-d prechodnych kovov, zodpovedny rieSitel
Peter Kollar

*APVV-16-0079, Moderné amorfné a polykrystalické funkéné materialy pre senzory a aktuatory, zodpovedny riesitel Rastislav Varga

*VEGA 2/0163/16 Deformacné a lomové vlastnosti keramickych materialov na nano a mikro urovni. 1/2016-12/2018

*APVV-14-0385 Fotoluminescencné keramické materialy na baze oxynitridov kremika, 07/2015 — 6/2018

*APVV-15-0469 Keramické materialy pre pouzitie v extrémnych podmienkach 07/2016 — 6/2020

* APVV 14-0173 Multikomponentné nanokompozitné povlaky pripravené vysokoionizovanymi depoziénymi technolégiami 7/2015-6/2018

* APVV-15-0168 Vyskum modifikacie fazovych rozhrani v systéme povlak/podlozka na zvySenie adhézie tvrdych povlakov 7/2016-6/2019

* APVV 0108-12 Vyvoj vodivej keramiky na baze SiC 10/2013 — 9/2017

* APVV-15-0014 Kompozitné vrstvy pre vysokoteplotni protikoréznu ochranu kovov 7/2016-6/2019

*VEGA 2/0189/15 Vplyv rozhrania keramika-uhlikové nanostruktury na mechanické vlastnosti kompozitov s keramickou matricou 1/2015-12/2017
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Medzinarodné projekty

-Synchrotron Radiation Studies: Structure and Reactivity of Catalytic Interfaces. Bilateralny projekt medzi UPJS and
Argonne National Laboratory udeleny ministerstvom energetiky USA

*COST action CA16218 Nanocohybrid 11/2017 — 10/2021
*COST Electrospun - Nanovlakna pre kompozitné materialy a inovativne aplikacie 9/2013 — 9/2017

*ERA-NET — GRACE Kompozity keramika-grafénové platniCky pre vyuZzitie v tribologickych systémoch pracujucich vo
vodnom prostredi 11/2014 — 11/2017

*M-ERA NICRRE NiCrRe povlaky so zvySenou odolnostou voci korozii a erdzii pre vysokoteplotné aplikacie v energetike
10/2017-12/2020

* M-ERA RUS Plus, LightMat4Space, Material pre vesmirne aplikacie na baze lahkého nanokrystalického hlinika 10/2015-
09/2017

*COST Action CA 15102 CRM Extrem Kritické suroviny pri extrémnych podmienkach 11/2015 — 10/2019

Medzinarodné projekty v procese hodnotenia
Masivne supravodie, APVV Slovensko-Cina SK-CN-2017-0009
*Novel soft magnetic cores tailored for use in space qualified magnetometers and satelite devices®, projekt podany
v rdmci vyzvy SAS-TUBITAK 2017, zodpovedny riesitel za SK lvan Skorvanek
*Cooling and Electricity from Magnetocaloric Materials -COOLECTRA®, projekt podany v ramci vyzvy H2020-
MSCA-ITN-2018, zodpovedny riesitel za SK Ilvan Skorvanek
*Low Cost And Efficient Electrical Machine for Electrified Vehicle® projekt podany v ramci vyzvy H2020-LC-GV-
2018-2019-2020 (Building a low-carbon, climate resilient future: Green Vehicles), zodpovedny riesitel za SK lvan
Skorvanek
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Laboratorium korozneho testovania

Nedestruktivny a neinvazivny korézny monitoring kovovych materialov a povlakov v teréne. Vyvoj
prototypov pre kordzny monitoring v roznych priemyselnych odvetviach (automotive,
stavebnictvo, plynarenstvo, energetika, medicina atd’.). Testovanie v aplikacnych podmienkach.
Stanovenie aktivity kordzie pri roznych klimatickych podmienkach a scenaroch.

Referencie: SPP-distribucia (SVK), EUSTREAM a.s. (SVK), U.S. Steel Kosice s.r.o. (SVK)

Kvantitativne a predikéné modely, odhad Zivotnosti kovovych materialov, kovovych a organickych,
kataforetickych povlakov a komponent. Aplikacia umelych neurdnovych sieti pre predikciu kordzie
na zaklade historickych dat.

Referencie: TVFA TU Wien (AUT), CTA TU Wien (AUT), SVUOM Ltd. Prague (CZ), KIMab Stockholm
(SWE), ENSCP Paris-Tech (FRA) etc.

Nanobezpecnostné otazky. Testovanie interakcie nanomateridlov s prostredim v Specialnych
podmienkach. Kvantovo-chemické vypocty, modelovanie (DFT kalkulacie elektrickych vlastnosti
nanomateridlov). Risk management.

Referencie: IST Lausanne (SUI), Westfalische-Wilhelm University (GER), J.D. Uni. Of Czestochowa
(POL), Italian Institute of Technology (Italy), IOM (Singapore)

Konzultaéna ¢innost v oblasti korézie a povrchovych Uprav.
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Corrosion in nanotechnology. Nanosafety.
reprezenticia EU na NANOTECH 2018 @ =iy PREMATECH
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NANOTECH SME/CLUSTER SUPPORT MISSION 2018

FEEDBACK FROM FEBRUARY 2018 MISSION

This winter, the EU-Japan Centre organised the third edition of its Cluster/
SME mission targeting Nanotech-related sectors. The event took place In
Tokyo, from 14 to 16 February 2018, the EU delegation was composed of 19
participants, among 16 SMEs and 1 Cluster from Tl countries.

The mission provided a good insight into the Japanese companies working in

the field of nanotechnology and was organised on the fringe of the International

Nanotechnology Exhibition and Conference, *nano tech 2018” (www.nanotechexpo.

jp), which is the world’s largest nanotechnology fair and an essential event for state-

g of the-art manufacturing. The 19 participants and the EU-lapan Centre team had the
-E-S -t : Q"' opportunity to meet each other during a pre-networking event on Tuesday 13 atthe

— Dai-chi Hotel AnnexThe purpose of this 3-day mission was to support and encourag
iy participants in establishing a first contact with Japanese clusters, SMEs and laborato-

Exhibition Outline Categories of Exhibits

Materials Evaluation & Measurement
February 14 Wed)—16 [Fri), 2018 |  Futerere. carbon nanotbes, photonics matersis, SPM / AFM, uitra prociskon meaauning instrument,
10:00-17:0( composite materials, Ngh-performance magnetic eloctron microacope (SEM / TEM, high efticiancy /
matarials, by rraterials, nano coatings, nano | high seraitive sensor, malscudar | , ovaluation
East Halla '1.'6 & Conferance Tower. Inks, nano :mmub, a0 pﬂﬂk.;:s o designing Mlmnm
Tokyo Big Sight. Japan biocompatiole materala, graphens, caluioas molecdar doagn softwars, pezo stage. near dield
nano tech executive commities optical, micro TAS
JTB Communication Design, Inc.
Fabrication Technology Application Areas
W Matorials W IT & Eloctronis ® Nano Blo
W Automobies W Envircrment & Energy
W Lifo Sclences W Blomimescs @ Robotics
¥ Simuiation Software ® Wearabiea
B Aecrospace
™ Artificiol Intelligence @ loT
Sensor

Venue Overview International Attendees

Creating synergy between - The global gateway
nanotech-related fields through : to open up your
concurrently held events e nanotechnology business!

Organizer's Programs: e N SRR Partieipating countries and regions includo:
* Special Symposiums
# nano tech Awards e A z Sy '

T ] Gzoeh Rapublio, Denmark, Finland, France,

Bolgium, Bulgaria, Ganada, China,
pisdisdipaininies S | i Gormany, Hong Kong. Italy, Iran. Malaysia,
" Sooda & Neads Semivars | ramweskaone || R i et Seutn Koras, Spai. Siovaton, Swizaand
\ f_":"ﬁ;':!m"'“g Sherwen s | Taiwan, Thailand, UK., U.S.A.

Plasus chack sach sabitbiclegdent | e —
wazara for the lrtert isfcrretian ! K “Data from 2017 avert



REMATECH

RESEARCH CENTRE OF ADVANCED MATERIALS AND TECHNOLOGIES

O = tion B

[ORLSON b SURERC

Nrn

Ministry of Education,
Science, Research and Sport
of the Slovak Republic

A Ml

***** oS\
e -'e»m @OOHQ

oy W SLOVENSKA SPOLOCNOST PRE POURCHOUE UPRAVY




