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Inteligentné pasové dopravniky

Zodpovedny riesitel doc. Ing. Karol Semrad, PhD.
Prijlemca Technicka univerzita v KosSiciach - Letecka fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Technicka univerzita v KoSiciach, Letecka fakulta
Technicka univerzita v KoSiciach, Fakulta banictva, ekolégie, riadenia a geotechnologii

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Na rieSeni projektu neparticipovalo Ziadne zahrani¢né pracovisko

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

Patentové prihlasky:

Zariadenie a postup identifikovania chyb rotaénych elektrickych strojov magnetickym pofom
do 250 Hz

Patentova prihlaska: 50049-2019

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50049-2019.
[ORAVEC, Milan - SMELKO, Miroslav - LIPOVSKY, Pavol - DRAGANOVA, Katarina -
ADAMCIK, Pavel]

Elektromechanické zariadenie s posuvnym baranidlom na sku$anie dopravnikovych pasov
Patentova prihlaska: 50037-2020

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50037-2020.
[MARASOVA, Daniela - MATISKOVA, Darina - ANDREJIOVA, Miriam - GRINCOVA, Anna]
Zariadenie s vertikalnym posuvom baranidla na skusanie dopravnikovych pasov

Patentova prihlaska: 50008-2021

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50008-2021.
[KRESAK, Jozef - MARASOVA, Daniela]

Zariadenie na riadenie skizu identifikovanim magnetického pola prvkov asynchréonneho
motora s frekvenénym meni¢om

Patentova prihlaska: 50029-2019

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50029-2019.
[ORAVEC, Milan - DRAGANOVA, Katarina - LIPOVSKY, Pavol - SMELKO, Miroslav -
BUGAR, Tibor]

Zariadenie na pevné prichytenie vzorky dopravnikového pasu pri skuSkach jeho razovej
odolnosti

Patentova prihlaska: 50054-2021

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/Patent/Detail/50054-2021.
[MARASOVA, Daniela - MATISKOVA, Darina - KRESAK, Jozef - AMBRISKO, Lubomir]
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Uzitkové vzory:

Elektromechanické zariadenie s posuvnym baranidlom na skuSanie dopravnikovych pasov
Uzitkovy vzor: 8800

Cislo prihlagky: 50140-2018

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50140-2018.
[MARASOVA, Daniela - MATISKOVA, Darina - ANDREJIOVA, Miriam - GRINCOVA, Anna]
Zariadenie s vertikalnym posuvom baranidla na sku$anie dopravnikovych pasov

Uzitkovy vzor: 8801

Cislo prihlagky: 50137-2018

Spobsab pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50137-2018.
[KRESAK, Jozef - MARASOVA, Daniela]

Zariadenie na riadenie sklzu identifikovanim magnetického pola prvkov asynchréonneho
motora s frekvenénym meni¢om Uzitkovy vzor: 8860

Cislo prihlagky: 50040-2019

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50040-2019.
[ORAVEC, Milan - DRAGANOVA, Katarina - LIPOVSKY, Pavol - SMELKO, Miroslav -
BUGAR, Tibor]

Meraci stél na snimanie nizkofrekvenénych magnetickych poli objektov

Uzitkovy vzor: 8825

Cislo prihlagky: 50019-2019

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50019-2019.
[LIPOVSKY, Pavol - SMELKO, Miroslav - DRAGANOVA, Katarina - ORAVEC, Milan]
Skusobny pripravok na uchytenie plochych tenkostennych telies v Cefustiach trhacieho
stroja

Uzitkovy vzor: 8792

Cislo prihlagky: 50054-2019

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50054-2019.
[SZABO, Stanislav - MATISKOVA, Darina - MARASOVA, Daniela - BALARA, Milan]
Zariadenie na pevné prichytenie vzorky dopravnikového pasu pri skuskach jeho razovej
odolnosti

Uzitkovy vzor: 9272

Cislo prihlagky: 50122 2020

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50122-2020.
[MARASOVA, Daniela - MATISKOVA, Darina - KRESAK, Jozef - AMBRISKO, Lubomir]
Zariadenie a postup identifikovania chyb rotacnych elektrickych strojov magnetickym polom
do 250 Hz

Uzitkovy vzor: 9099

Cislo prihlagky: 50084-2019

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50084-2019.
[ORAVEC, Milan - SMELKO, Miroslav - LIPOVSKY, Pavol - DRAGANOVA, Katarina -
ADAMCIK, Pavel]

Zariadenie na sku$anie banskych dopravnikovych pasov

Uzitkovy vzor: 9524

Cislo prihlagky: 50084-2021

Spdsob pristupu: https://wbr.indprop.gov.sk/WebRegistre/UzitkovyVzor/Detail/50084-2021.
[MARASOVA, Daniela - BALARA, Milan - KRESAK, Jozef - MATISKOVA, Darina]

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

Mechanical properties and chemical composition of rubber gaskets / Lubomir AmbriSko ...
[etal.] -2020.In: Przemyst Chemiczny = Chemical Industry. - Var§ava (Polsko) : SIGMA-
NOT Ro¢. 99, €. 4 (2020), s. 598-601 [print]. - ISSN 0033-2496

[AMBRISKO, Lubomir - MARASOVA, Daniela - KNAPCIKOVA, Lucia - SADEROVA, Janka
- CEHLAR, Michal - KHOURI, Samer]

Monitoring dynamic loading of conveyer belts by measuring local peak impact forces /
Miriam Andrejiova, Anna Grin€ova, Daniela Marasova - 2020.In: Measurement : journal of
the International Measurement Confederation. - London (Velka Britania) : Institute of
Measurement and Control Ro€. 158 (2020), s. 1-10 [print]. - ISSN 0263-2241
[ANDREJIOVA, Miriam - GRINCOVA, Anna - MARASOVA, Daniela]
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Estimation of Magnetic Microwire Mechanical Properties by FEM Modeling / Miroslav
Spodniak ... [et al.] - 2020.In: Acta Physica Polonica A. - VarSava (Polsko) : Instytut Fizyki
Ro¢€. 137, €. 5 (2020), s. 674-676 [print, online]. - ISSN 0587-4246

[SPODNIAK, Miroslav - SEMRAD, Karol - SMELKO, Miroslav - FOZO, Ladislav - ANDOGA,
Rudolf - DRAGANOVA, Katarina - SZABO, Stanislav]

Influence of Stationary and Time-Varying Periodical Interference on Magnetic Sensor Noise
Analysis Using Allan Variance / Katarina Draganova ... [et al.] - 2020.In: Acta Physica
Polonica A. - VarSava (Pol'sko) : Instytut Fizyki Ro¢. 137, €. 5 (2020), s. 677-680 [print,
online]. - ISSN 0587-4246

[DRAGANOVA Katarina - LASSAK, Miroslav - LIPOVSKY, Pavol - SMELKO, Miroslav -
BLAZEK, Josef - SEMRAD, Karol - TOBISOVA, Alica - KOSUDA, Marek]

Relax-Type Magnetometer with Direct Optocoupler Relaxation / Pavol Lipovsky ... [et al.] -
2020.In: Acta Physica Polonica A. - VarSava (Pol'sko) : Instytut Fizyki Ro¢. 137, €. 5 (2020),
s.681-683 [print, online]. - ISSN 0587-4246

[LIPOVSKY, Pavol - SMELKO, Miroslav - FILKO, Martin - DRAGANOVA, Katarina -
BLAZEK, Josef - HUDAK, Jozef - ANDOGA, Rudolf - SZABO, Stanislav]

Low Frequency Magnetic Fields and Safety / Miroslav Smelko ... [etal.] - 2020.In: Acta
Physica Polonica A. - VarSava (Polsko) : Instytut Fizyki Ro¢. 137, €. 5 (2020), s. 693-696
[print, online]. - ISSN 0587-4246

[SMELKO, Miroslav - LIPOVSKY, Pavol - DRAGANOVA, Katarina - NOVOTNAK, Jozef -
ORAVEC, Milan - SOLC, Marek - ANDOGA, Rudolf - ROZENBERG, Rébert]
Non-destructive testing of aircraft structures using microwire-based tensile stress sensor/
Miroslav Smelko ... [et al.] - 2020.In: Applied sciences. - Basel (Svajgiarsko) :
Multidisciplinary Digital Publishing Institute Ro€. 10, €. 22 (2020), s. 1-14 [online]. - ISSN
2076-3417 (online) Spbésob pristupu: https://www.mdpi.com/2076-3417/10/22/8218.
[SMELKO, Miroslav - DRAGANOVA, Katarina - LIPOVSKY, Pavol - SEMRAD, Karol -
BLISTANOVA, Monika - KASPER, Patrik]

Identification with machine learning techniques of a classification model for the degree of
damage to rubber-textile conveyor belts with the aim to achieve sustainability / Miriam
Andrejiova, Anna Grin€ova, Daniela Marasova - 2021.In: Engineering Failure Analysis. -
Amsterdam (Nemecko) : Elsevier €. 127 (2021), s. [1-12] [print, online]. - ISSN 1350-6307
Spdsob pristupu: https://www.sciencedirect.com/science/article/pii/'S1350630721004258.
[ANDREJIOVA, Miriam - GRINCOVA, Anna - MARASOVA, Daniela]

Correlations between the particular mechanical properties of rubber cover layers in
conveyor belts / Lubomir AmbriSko, Daniela Marasova, Darina Matiskova - 2021.In:
Przemyst Chemiczny = Chemical Industry. - Var§ava (Polsko) : SIGMA-NOT Ro¢€. 100, €. 6
(2021), s. 557-560 [print]. - ISSN 0033-2496

[AMBRISKO, Lubomir - MARASOVA, Daniela - MATISKOVA, Darina]

Influence of Disinfectants on Airport Conveyor Belts / Katarina Draganova ... [et al.] -
2021.In: Sustainability. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publlshlng Institute
Ro¢. 13, €. 19 (2021), s. [1-13] [online]. - ISSN 2071-1050 (online) Spdsob pristupu:
http://dx.doi.org/10.3390/su131910842.

[DRAGANOVA, Katarina - SEMRAD, Karol - BLISTANOVA, Monika - MUSIL, Tomas -
JURC, Rastislav]

Low-Frequency Magnetic Fields in Diagnostics of Low-Speed Electrical and Mechanical
Systems /Milan Oravec ... [et al.] -2021.In: Sustainability. - Bazilej (Svaj¢iarsko) :
Multidisciplinary Digital Publishing Institute Roc€. 13, €. 16 (2021), s.[1-23] [online]. - ISSN
2071-1050 (online) Spésob pristupu: https://doi.org/10.3390/su13169197.

[ORAVEC, Milan - LIPOVSKY, Pavol - SMELKO, Miroslav - ADAMCIK, Pavel - WITOS,
Miroslaw - KWASNIEW SKI, Jerzy]

Non-Destructive Testing of Pipe Conveyor Belts Using Glass-Coated Magnetic Microwires /
Karol Semrad, Katarina Draganova - 2022.In: Sustainability. - Bazilej (Svajgiarsko) :
Multidisciplinary Digital Publishing Institute Roc€. 14, €. 14 (2022), s.[1-15] [online]. - ISSN
2071-1050 (online) Spdsob pristupu: https://doi.org/10.3390/su14148536.

[SEMRAD, Karol - DRAGANOVA, Katarina]

Studies of mechanical properties of the cover layers of rubber conveyor belts / Lubomir
Ambri§ko, Daniela Marasova - 2022.In: Przemyst Chemiczny = Chemical Industry. -
VarSava (Pol'sko) : SIGMA-NOT Ro¢. 101, €. 3 (2022), s. 205-209 [print]. - ISSN 0033-2496
Spdsob pristupu: http://dx.doi.org/10.15199/62.2022.3.6.
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[AMBRISKO, Lubomir - MARASOVA, Daniela]

Fire Models as a Tool for Evaluation of Energy Balance in Burning Space Relating to
Building Structures / Marianna Tomaskova ... [et al.] - 2022.In: Applied sciences. - Bazilej
(Svajéiarsko) : Multidisciplinary Digital Publishing Institute Ro¢. 12, &. 5 (2022), s. [1-15]
[online]. - ISSN 2076-3417 (online) Spdsob pristupu:
http://dx.doi.org/10.3390/app12052505.

[TOMASKOVA, Marianna - TOMASKOVA, Marianna - POKORNY, Jifi - KUCERA, Petr -
BALAZIKOVA, Michaela - MARASOVA, Daniela ml.]

Dynamic model of impact energy absorption by a conveyor belt in interaction with the
support system / Daniela Marasova, Miriam Andrejiova, Anna GrinCova - 2022.In: Energies.
- Bazilej (Svajciarsko) : Multidisciplinary Digital Publishing Institute Ro€. 15, €. 1 (2022), s.
[1-16] [online]. - ISSN 1996-1073 (online) Spdsob pristupu:
http://dx.doi.org/10.3390/en15010064.

[MARASOVA, Daniela - ANDREJIOVA, Miriam - GRINCOVA, Anna]

Failure analysis of the impact resistance of protective rubber panels / Anna Grin€ova,
Miriam Andrejiova, Daniela Marasova - 2022.In: Engineering Failure Analysis. - Amsterdam
(Nemecko) : Elsevier Ro€. 139 (2022), s.[1-14] [print, online]. - ISSN 1350-6307 Spbsob
pristupu: http://dx.doi.org/10.1016/j.engfailanal.2022.106481.

[GRINCOVA, Anna - ANDREJIOVA, Miriam - MARASOVA, Daniela]

Stray magnetic field measurement method of magnetic hysteresis curve of open-ended
sensor and actuator cores / Patrik KaSper ... [et al.] - 2023.In: Applied sciences. - Bazilej
(Svajéiarsko) : Multidisciplinary Digital Publishing Institute Ro¢. 13, &. 8 (2023), s. [1-20]
[online]. - ISSN 2076-3417 (online) Spodsob pristupu:
http://dx.doi.org/10.3390/app13084885. )

[KASPER, Patrik - SMELKO, Miroslav - KESSLER, Jaroslav - LIPOVSKY, Pavol -
DRAGANOVA, Katarina]

Implementation of Magnetic Markers for the Diagnostics of Conveyor Belt Transportation
Systems / Karol Semrad, Katarina Draganova - 2023.In: Sustainability. - Bazilej
(Svajéiarsko) : Multidisciplinary Digital Publishing Institute Ro¢. 15, &. 11 (2023), s. [1-17]
[online]. - ISSN 2071-1050 (online) Spésob pristupu: http://dx.doi.org/10.3390/su15118705.
[SEMRAD, Karol - DRAGANOVA, Katarina]

Energy balance of the dynamic impact stressing of conveyor belts / Lubomir AmbriSko,
Daniela Marasova, Peter Klapko - 2023.In: Applied sciences. - Bazilej (Svajciarsko) :
Multidisciplinary Digital Publishing Institute Roc€. 13, €. 7 (2023), s. [1-14] [online]. - ISSN
2076-3417 (online) Spésob pristupu: http://dx.doi.org/10.3390/app13074104.
[AMBRISKO, Lubomir - MARASOVA, Daniela ml. - KLAPKO, Peter]

Fire safety study of flat polyurethane belts / Marianna Tomaskova ... [et al.] - 2023.In:
Przemyst Chemiczny = Chemical Industry. - VarSava (Polsko) : SIGMA-NOT Ro¢€. 102, ¢. 4
(2023), s. 384-389 [print]. - ISSN 0033-2496 Spdsob pristupu:
http://dx.doi.org/10.15199/62.2023.4.8.

[TOMASKOVA, Marianna - PACAIOVA, Hana - MARASOVA, Daniela ml. - AMBRISKO,
Lubomir - POKORNY, Jifi - DURIS, Lukas$ - HABALA, Ivan]

Uplatnenie vysledkov projektu
Vysledky ziskané systémom diagnostiky dopravnikovych pasov je mozné vyuZit na
zefektivnenie planovania udrzby. Okrem mechanického poSkodenia je vdaka magnetickym
znackam mozné snimat aj rychlost pohybu pasu a nasledne vyhodnotit' aj potencialne
problémy s pohonnymi alebo riadiacimi systémami pasového dopravnika. Dal$ou vyhodou
je moznost ozna¢ovania jednotlivych segmentov, vdaka omu je mozné identifikovat’
poSkodeny segment, Ci dopravnikovy pas zastavit presne v mieste vyhradenom pre udrzbu.
Takymto spOsobom s vyuzitim postupov prediktivnej udrzby je mozné znacne znizit naklady
na prevadzku a udrzbu pasovych dopravnikov, nakolko klu€ovymi faktormi v tejto oblasti je
zvySenie spolahlivosti pasovych dopravnikov, zvy$enie ich prevadzkového Casuav
neposlednom rade ich celkovej Zivotnosti.
Vystupy vytvoreného informacného znalostného systému na platforme Visual Basic s
podporou Windows, poskytnu zase relevantné data pre rozhodovanie manazérov vyroby a
predaja dopravnych pasov, manazérov udrzby inteligentnych potrubnych dopravnikov a
manazeérov najma gumarenskej udrzby dopravnikovych pasov v réznych priemyselnych
odvetviach.
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NavySe, vdaka laboratornemu modelu experimentalneho dopravnika s uzatvorenym pasom,
ktory sa vyznacuje vysokou mierou modularity a modifikovatelnosti jednotlivych Casti, je
mozné v laboratérnych podmienkach testovat nielen rézne systémy udrzby Ci diagnostiky,
ale aj rézne typy konstrukénych prvkov a vzoriek dopravnikovych pasov pre potreby
laboratérneho testovania ich mechanickych viastnosti pre ziskanie vstupnych udajov pre
tvorbu a verifikaciu matematickych modelov napatovo-deformacnych stavov s
implementovanymi magnetickymi znackami €i mikrodrétmi, ktoré sluzZia ako citlivostné prvky
magnetickych senzorov, ktoré su zakladom systému komplexnej diagnostiky
dopravnikovych pasov.

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

Hlavnym ciefom projektu bolo ziskanie poznatkov v oblasti diagnostiky uzatvorenych
pasovych dopravnikov najma v spojeni so zabudovanymi magnetickymi znaCkami a
snimacmi.

Za uc€elom naplnenia hlavného ciela projektu bola vytvorena modernizovana verzia
elektroniky pre systém komplexnej diagnostiky pasovych dopravnikov. Diagnosticky systém
bol doplneny o detekciu mechanického poSkodenia dopravnikového pasus vyuzitim znaciek
z permanentnych magnetov, resp. znacenia vyuzivajuceho magnetické mikrodroty.

V sulade s dalSim ciefom projektu boli ziskané originalne vystupov z razového namahania
uzatvorenych dopravnikovych pasov v interakcii s novymi netradi€nymi podpernymi
systémami pri zohladneni kvality spojov. Zaroven boli testované a analyzované fyzikalno-
mechanické viastnosti jednotlivych komponentov dopravnikovych pasov. Na zaklade
ziskanych vysledkov z testovania bola vytvorena databaza pre znalostny informacny systém
posudenia kvality uzatvorenych pasovych dopravnikov pre ziskanie vstupnych udajov pre
tvorbu a verifikaciu matematickych modelov. Vytvorené vypoctové a simulaéné modely
sluzia ako z&klad pre analyzu napatovo-deformacnych stavov pasovych dopravnikov s
implementovanymi magnetickymi znackamivo forme permanentnych magnetov, resp.
mikrodrotov.

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

The main goal of the project was to obtain knowledge in the field of diagnostics of the closed
belt conveyors, especially in connection with the integrated magnetic markers and sensors.
In order to fulfill the main goal of the project, a modernized version of the electronics for the
system of complex diagnostics of the belt conveyors was created. The diagnostic system
was supplemented by the possibility to detect the mechanical damage to the conveyor belt
using magnetic markers created from the permanent magnets or magnetic microwires.

In accordance with other goal of the project, the original outputs from the impact stresses of
the closed conveyor belts were obtained in interaction with the new non-traditional
supporting systems, taking into account the quality of the joints. At the same time, the
physical and mechanical properties of the individual components of the conveyor belts were
tested and analyzed. Based on the results obtained from the testing, a database for the
knowledge-based information system for assessing the quality of closed belt conveyors to
obtain input data for the creation and verification of mathematical models was created. The
created computational and simulation models serve as a basis for the analysis of the stress-
deformation states of the belt conveyors with the implemented magnetic markers in the form
of the permanent magnets, or microwires.
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