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Nazov pracoviska, na ktorom bol projekt rieSeny

Ustav prirodnych a syntetickych polymérov Fakulty chemickej a potravinarskej technolégie
STU v Bratislave
VIPO a.s. Partizanske

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Fakulta Technologicka Univerzity Tomase Bati ve Zlin&, Centrum polymérnych materialov,
Ceska republika

Fakulta aplikované informatiky Univerzity Tomase Bati ve Zlin&,Ceska republika

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Podané patentové prihlasky

1. Elektricky vodi€ s tienenim elektromagnetického Ziarenia a spdsob jeho vyroby, PV —
127-2020, 30.11.2020

Povodca: Hudec lvan, Kruzelak Jan, Kvasni¢akova Andrea, Duchovi¢ Peter, Preto Jozef,
Hronkovi¢ Jan, Krump Henrich, Befiovsky Branislav, Kapitan Peter, Koreri Jakub,
Prihlasovatel:- BizLink Technology (Slovakia) s.r.o.; TrenCianska Tepla 1356, 914 01
Trencianska Tepla; SK;

- Slovenska technicka univerzita v Bratislave; Vazovova 5, 812 43 Bratislava; SK;

- VIPO a. s.; gen. Svobodu 1069/4, 958 01 Partizanske; SK

Udelené uzitkové vzory

1. UV 8765, Kompozitny material na baze kauCukovej matrice a magnetického plniva,
Poévodca: Hudec lvan, Kruzelak Jan, Kvasni¢akova Andrea, Preto Jozef, Hronkovi¢ Jan,
Majitel:-Slovenska technicka univerzita v Bratislave

-VIPO a. s.Partizanske, 2.4.2020

Najvyznamnejsie publikacie (knihy, €lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Reinforcement of Rubber Magnetic Composites with Zinc Salts of Acrylic and Methacrylic
Acids, Materials 2018, 11, 2161; Jan Kruzelak , Viera Karlikova , Rastislav Dosoudil,
Katarina Tomanova, Ivan Hudec, 18 s.

2. Thermo-oxidative stability of rubber magneticcomposites cured with sulfur, peroxide and
mixed curing systems, Plastics, Rubber and Composites, 2018, 47:7, Jan Kruzelak, Andrea
Kvasni¢akova, Rastislav Dosoudil, s. 324-336

3. Application of peroxide curing systems in cross-linking of rubber magnets based on NBR
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and barium ferrite. Advances in Materials Science and Engineering, volume 2019,Kruzelak,
J., Kvasnic¢akova, A., Medlenova, E., Dosoudil, R., Hudec, |.,

Article ID 1640548, 10 pages, https://doi.org/10.1155/2019/1640548

4. Barium and strontium filled composites based on NBR and SBR, Journal of Elastomers &
Plastics, 2019, Vol. 51(5), Kruzelak, J.Matvejova, M, , Medlenova, E., Dosoudil, R., Hudec,
l., 421-439

5. Rubber magnets based on NBR and lithium ferite with the ability to absorb
electromagnetic radiation. Polymers Advanced Technologies, volume 31, 2020, Kruzelak, J.,
Kvasnic¢akova, A., Usak, E., USakova, M., Dosoudil, R., Hudec, I., s. 1624 -1633

6. Low frequency electromagnetic shielding efficiency of composites based on ethylene
propylene diene monomer and multi-walled carbon nanotubes. Polymers Advanced
Technologies, volume 31, 2020, Kruzelak, J., Kvasni¢akova, A., Plavec, R., Usak,

E., USakova, M., Dosoudil, R., Hudec, I., s. 3272 -3280

Uplatnenie vysledkov projektu

V ramci projektu sa pripravil novy vyrobok — kabel s vnatornou gumou vyznacujucou sa
tieniacimi charakteristikami v prevadzkovych podmienkach potencialneho vyrobcu — firmy
BizLink Technology (Slovakia) s.r.o.; Tren€ianska Tepla (potvrdenie zo dia 29.10.2020 od
firmy BizLink Technology (Slovakia) s.r.o.; TrenCianska Tepla je suastou spravy za rok
2020).

Sucasne sa vysledky projektu uplatnili aj vo VEGUM a.s. Dolné Vestenice , kde sa overila
prevadzkova priprava plnenych elastomérnych zmesi na baze butadién-akrylonitrilového
kaucCuku a feritového plniva s tieniacimi u¢inkami proti elektromagnetickému ziareniu —
(potvrdenie vyrobcu a overovatela technolégie VEGUM a.s. Dolné Vestenice z 24.9.2020 je
sucastou spravy za rok 2020).

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Cielfom projektu bola priprava a hodnotenie vlastnosti elastomérnych kompozitov na baze
magneticky tvrdych a magneticky makkych feritovych, resp. hybridnych piniv. Vysledky
Studia ukazali, Ze na pripravu elastomérnych magnetickych kompozitov su vhodné najma
matrice na baze polarnych kau€ukov z dévodu lepSej kompatibility s feritovymi plnivami. Na
sietovanie kauCukovych matric sa okrem Standardnych sirnych vulkanizaénych systémov,
vyuzili aj peroxidové vulkanizacné systémy. Vyskum ukazal, Ze kombinacia organického
peroxidu s vhodnym kovulkanizaénym cCinidlom poskytuje kompozity s dobrymi
magnetickymi vlastnostami a zlepSenymi fyzikalno-mechanickymi vlastnostami, €o je
vysledkom tvorby komplexnej sietovej Struktury kau€ukovej matrice a zvySenia adhézie na
medzifazovom rozhrani plnivo-kau€uk. Aplikacia magneticky makkych feritovych plniv do
kau€ukovych matric umoznila pripravu kompozitov s u€inkami absorp¢ného tienenia
elektromagnetického Ziarenia. Po odsku$ani laboratdrne pripravenych feritov (litny ferit,
manganato-zinoCnaty ferit) sa experimentalne prace sustredili na testovanie kompozitnych
materialov s komer¢ne dostupnym manganato-zino&natym feritom. Vhodnou kombinaciou
feritu s vdpencom a stuzujucim plnivom — sadzami a inymi spracovatel'skymi prisadami sa v
poloprevadzkovych a prevadzkovych podmienkach pripravili Specialne elastomérne
kompozitné materialy pre finalnu aplikaciu — oplastenie elektrickych vodi€ov s cielom
zabranenia emisie Skodlivé elektromagnetického Ziarenia vyZarovaného elektrickym
vodicom.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The aim of the project was the preparation and evaluation of properties of elastomer
composites based on hard and soft magnetic ferrites, or hybrid fillers, respectively. The
results demonstrated that mainly rubber matrices based on polar elastomers are suitable for
the preparation of elastomer magnetic composites. In addition to standard sulfur based
curing systems, peroxide curing systems have also been applied for cross-linking of rubber
matrices. The research revealed that the combination of organic peroxide with suitable co-
agent paves the way for the preparation of composites not only with suitable magnetic
properties, but also with enhanced physical-mechanical characteristics. It has been revealed
that co-agents contribute to the formation of more complex cross-link structure with the
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elastomer matrices. On the other hand, they increase the adhesion and compatibility on the
interface filler-rubber contribute to higher reinforcing effect of magnetic fillers. Application of
magnetic soft ferrites into elastomer matrices has led to the preparation of composites with
the effects of absorption electromagnetic radiation shielding. After testing of laboratory
prepared ferrites (lithium ferrite, manganese-zinc ferrite), commercially available
manganese-zinc ferrite has been examined. In addition to laboratory scale, the research has
also been moved to semi-industrial conditions. During the project solving it has been
demonstrated that the suitable combination of ferrite, limestone and carbon black and
processing additives has led to the preparation of special elastomer composites for the final
application — electric conductors with shlielding layer aim to absorb harmful electromagnetic
radiation emitted from electric conductor.
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