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vysledky projektu — uvedte aj publikacie prijaté do tlace

1.01 Publikacie v karentovanych ¢asopisoch v SR:

- HARTANSKY, René - SMIESKO, Viktor - RAFAJ, Michal. Modifying and accelerating the
method of moments calculation. In Computing and Informatics. Vol. 36, No. 3 (2017), s. 664-
682. ISSN 1335-9150. V databaze: CC: 000404850000008.

1.02 Publikacie v zahraniénych karentovanych ¢asopisoch.

- JANCARIK, Vladimir - SOKA, Martin - USAKOVA, Mariana - HARTANSKY, René.
Nickel/zinc ratio and lanthanum substitution effect on structural and magnetic properties of
nickel zinc ferrites. In Acta Physica Polonica A. Vol. 131, No. 4 (2017), s. 693-695. ISSN
0587-4246. V databaze: CC: 000400907900028 ; SCOPUS: 2-s2.0-85019633960.

- JANCARIK, Vladimir - HARTANSKY, René - SLiZIK, Jozef - MIERKA, Martin - HALGOS,
Jan - HALLON, Jozef - HRICKO, Jaroslav. Autonomous sensor of electromagnetic field. In.
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AIP Review of Scientific Instruments. Vol. 90, No. 6 (2019). ISSN 1089-7623. V databaze:
CC

1.10 Pocet vedeckych monografii (rozsah publikacie min. 3 autorské harky) v SR

- HARTANSKY, René - HALLON, Jozef. Senzory pre meranie elektromagnetického pola. 1.
vyd. Bratislava : Slovesnka technicka univerzita v Bratislave, 2016. 166 s. ISBN 978-80-227-
4565-9.

Ostatné:

1.07 Publikacie v recenzovanych vedeckych ¢asopisoch publikovanych v zahranici:
[1]Hricko, Jaroslav - Havlik, Stefan. Design of Compact Compliant Devices — Mathematical
Models vs. Experiments. In: American Journal of Mechanical Engineering, vol. 3, no. 6
(2015): 201-206. doi: 10.12691/ajme-3-6-9.

[2] Hartansky, R. Analysis of the general digital signals for EMC purpose, In: Przeglad
elektrotechniczny, R92, NR 2/2016, ISSN 0033-2097

[3] Marsalka, L. Electromagnetic field properties influence by the changes of dielectric
material constant, In: Przeglad elektrotechniczny, R92, NR 2/2016, ISSN 0033-2097

[4] Hartansky, R. Analysis of Omni-directivity Error of Electromagnetic Field Probe using
Isotropis Antenna, In: Measurement Science Review, 16, No 6, pp. 287-293, ISSN 1335-
8871

[5] Hricko, J., Havlik, S. Flexural body for a wireless force/displacement sensor. In
Mechanisms and machine science : Microactuators and micromechanisms, 2017, vol. 45, p.
59-66. ISBN 978-3-319-45386-6. ISSN 2211-0984

[6] Hricko, J., Havlik, S. Stiffness Models of Novel Force/Displacement Sensors.
Transactions of the VSB — Technical University of Ostrava, Mechanical Series, No. 2, 2016,
vol. LXII, article No. 2016, p. 29-36., DOI: 10.22223/tr.2016-2/2016, ISSN 1210-0471 (Print),
ISSN 1804-0993 (Online)

[7] Hartansky, R., Mierka, M., Vimpel, M. Yagi-Ude Antenna as WiFi Electromagnetic
Source, In: DAAAM, 26-29. 10. 2016, Vienna 2016, ISBN 978-3-902734-08-2, ISSN 2304-
1382

[8] Hricko, J., Design and Shape Optimization of Novel Load Cell, Advances in Robot
Design and Intelligent Control, Advances in Robot Design and Intelligent Control,
Proceedings of the 25th Conference on Robotics in Alpe-Adria-Danube Region (RAAD16),
2017, XVII, vol. 540, p. 80-87, ISBN 978-3-319-49057-1, ISSN: 2194-5357

[9] Havlik, 8., Hricko, J. About the accuracy of fast moving robotic devices based on
compliant mechanismsAdvances in Robot Design and Intelligent Control, Proceedings of the
25th Conference on Robotics in Alpe-Adria-Danube Region (RAAD16), 2017, XVII, vol. 540,
p. 162-170, ISBN 978-3-319-49057-1, ISSN: 2194-5357

Zahrani¢né recenzované konferencie:

[1] HARTANSKY, René. Preimuséestva i nedostatki Bolonskogo processa v napravlenii
"Elektrotechnika" na FEI STU. In TechniCeskije universitety: integracija s jevropejskimi i
mirovymi sistemami obrazovanija [elektronicky zdroj] : materialy VII. mezdunarodnoj
konferencii, Rossija, Izevsk, 21-22. 02. 2017. Izevsk : |zdatelstvo [ZGTU imeni M.T.
Kalasnikova, 2017, S. 35-38. ISBN 978-5-7526-0754-7.

[2] HARTANSKY, René - HALGOS, Jan - MIERKA, Martin. TEM cell design. In EMD 2017 :
24th International conference on electromagnetic disturbances. Biatystok, Poland.
September 20-22, 2017. Biatystok : University of Technology, 2017, S. 41-42. ISBN 978-83-
65596-28-4.

[3] MIERKA, Martin. Design and construction of half controlled rectifier. In Fifth forum of
young researchers : Izhevsk, Russia. February 22, 2017. I1zhevsk : Publishing House of
Kalashnikov ISTU, 2017, S. 75-79. ISBN 978-5-7526-0753-0

[4] VIMPEL, Marek. Diode peak detector. In Fifth forum of young researchers : Izhevsk,
Russia. February 22, 2017. Izhevsk : Publishing House of Kalashnikov ISTU, 2017, S. 89-
93. ISBN 978-5-7526-0753-0

[5] KOSTIC, 1., VUTOVA, K., BENCUROVA, A., RITOMSKY, A., ANDOK, R.: Limitations of
variable shaped electron beam lithography for advanced research and semiconductor
applications, In: 40th International Spring Seminar on Electronics Technology (ISSE), Sofia,
2017, pp. 1-6., ISBN: 978-1-5386-0582-0, ISSN: 2161-2536, doi:
10.1109/ISSE.2017.8000969

[6] HRICKO, Jaroslav - HAVLIK, Stefan. Exchange of Effectors for small mobile robots and
UAV. In Mechanisms and Machine Science : Advances in Service and Industrial Robotics.
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RAAD 2018. - Cham, Switzerland : Springer International Publishing AG, 2019, vol. 67, p.
308-315. ISSN 2211-0984.(RAAD 2018 : 27th International Conference on Robotics in Alpe-
Adria-Danube Region).

[7] ANDOK, Rébert - HARTANSKY, René - HRICKO, Jaroslav - HALGOS, Jan. Concept of
a MEMS load cell sensor of mechanical quantities based on the EM field principle. In AIP
Conference Proceedings : Applied Physics of Condensed Matter (APCOM 2018), 2018, vol.
1996, no. 020002. ISBN 978-0-7354-1712-0. ISSN 0094-243X. V databaze: WOS:
000443464900002 ; SCOPUS: 2-s2.0-85051863031.

Domace recenzované konferencie:

[1] HARTANSKY, René - HALGOS, Jan. The problem of RF radiator with force detector. In
Measurement 2017 : 11th International conference on measurement. Smolenice, Slovakia,
May 29-31, 2017. Bratislava : Slovak academy of sciences, 2017, S. 139-142. ISBN 978-80-
972629-0-7. V databaze: IEEE.

[2] HARTANSKY, René - HALGOS, Jan - MIERKA, Martin. Developed of TEM cell design.
In Electro-mechanical systems application in industry 2017 : Zliechov, Slovakia. August 30-
September 1, 2017. 1.vyd. Bratislava : Vydavatelstvo Spektrum STU, 2017, S. 29-34. ISBN
978-80-227-4753-0.

[3] MIERKA, Martin - HARTANSKY, René. Study equipment with power elements based on
half controlled rectifier. In Electro-mechanical systems application in industry 2017 :
Zliechov, Slovakia. August 30-September 1, 2017. 1.vyd. Bratislava : Vydavatelstvo
Spektrum STU, 2017, S. 55-58. ISBN 978-80-227-4753-0.

[4] HRICKO, Jaroslav. - HAVLIK, Stefan.: Design and optimization of mechanics for two
axes force/displacement E-M sensor. In MEASUREMENT 2017 : Proceedings of the 11th
International Conference on Measurement, 2017, p. 99-102. (2017 - IEEE Xplore,
SCOPUS). ISBN 978-80-972629-0-7.

[5] HRICKO, Jaroslav. - HAVLIK, Stefan.: Miniaturization of flexural body of one axis force
sensor. In: Electro-Mechanical Systems Application in Industry 2017, SPEKTRUM STU
Publishing, ISBN 978-80-227-4753-0, p. 35-38

[6] HALGOS, Jan. Motion mechatronic system for drilling tools. In Electro-mechanical
systems application in industry 2018: Zliechov, Slovakia. August 28-31, 2018. 1. vyd.
Bratislava : Vydavatelstvo Spektrum STU, 2018, s. 11--18. ISBN 978-80-227-4870-4.

[71 HARTANSKY, René. Output voltage stabilization of the statron power source. In
Electro-mechanical systems application in industry 2018: Zliechov, Slovakia. August 28-31,
2018. 1. vyd. Bratislava : Vydavatelstvo Spektrum STU, 2018, s. 25--30. ISBN 978-80-227-
4870-4.

[8] JANOSIK, Peter - HALGOS, Jan. RGB color of visible spectra wavelengths. In Electro-
mechanical systems application in industry 2018: Zliechov, Slovakia. August 28-31, 2018. 1.
vyd. Bratislava : Vydavatelstvo Spektrum STU, 2018, s. 35--38. ISBN 978-80-227-4870-4.
[9] KUCHAROVIC, Martin - SOLOVYOV, Mykola - GOMORY, Fedor. Design and
simulation of magnetic cloak. In Electro-mechanical systems application in industry 2018:
Zliechov, Slovakia. August 28-31, 2018. 1. vyd. Bratislava : Vydavatelstvo Spektrum STU,
2018, s. 53--56. ISBN 978-80-227-4870-4.

[10] MIERKA, Martin. Controlling an alternating power source with commercial
microcontroller. In Electro-mechanical systems application in industry 2018: Zliechov,
Slovakia. August 28-31, 2018. 1. vyd. Bratislava : Vydavatelstvo Spektrum STU, 2018, s.
57--62. ISBN 978-80-227-4870-4.

Uplatnenie vysledkov projektu

- Vyvoj a vyroba preciznych senzorov sily a tlaku.

- Vyvinuta nova metdda snimania informacie z MEMS snimaca méze byt pouzita pri navrhu
réznych typov senzorov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Boli vytvorené modely mechanickych deformaénych Struktar, ktoré zahriiuju rieSenie uloh
kinematiky, silovej / deformacnej analyzy a optimalneho navrhu MEMS. Boli navrhnuté
viaceré typy MEMS snimacov sily aj tlaku a optimalizované ich statické a dynamické
charakteristiky. Bol zvladnuty navrh takych senzorov, kde prevod medzi snimanou a
snimacou (medzi prevodovou) veli€inou je linearny a to v makro (cm) aj mikro (um, mm)
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rozmeroch. Nasledne boli preskimané moznosti prenosu energii a informacii medzi MEMS
Strukturou a vyhodnocovacim zariadenim. Doraz bol kladeny na kvantifikovanie zmien
elektromagnetického pola (EMP) vplyvom deformacie MEMS snimaca (na ktory posobi
merana veliina). Frekvenéné zmeny vinovej impedancie EMP nesu informaciu o pésobiace;j
fyzikalnej velicine. Bol vytvoreny zjednoduSeny analyticky model a realny numericky model
prenosu informacie medzi MEMS a EMP, ktory potvrdil spravnost Gvah / funk&nost’ vyvinutej
metddy. Za zaklade numerickych analyz a optimalizacii boli vytvorené senzory
jednozlozkovej sily z teflonu a PLC v rozmeroch cm a z kremiku v rozmeroch um a mm. Tak
tiez boli vytvorené senzory viaczlozkovej sily z PLC v cm rozmeroch. Bolo vytvorené
elektronické zariadenie schopné v uzavretom priestore generovat homogénne EMP a merat
zmeny jeho vlastnosti. Bol navrhnuty a vyrobeny MEMS, mechanicka pruzna Struktura +
elektricky obvod. Bol vyvinuty, odskisany a skalibrovany snimac jednozlozkovej sily s
rozsahom 5N, bola podana prihladka priemyselného vzoru a patentova prihlaska na
"Spobsob a zariadenie pre bezkontaktné snimanie mechanickych veli€in".

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

Models of mechanical deformation structures have been developed, which include the
solution of kinematics, force / strain analysis and optimal MEMS design. Several types of
MEMS force and pressure sensors have been designed and their static and dynamic
characteristics optimized. The design of such sensors has been mastered, where the
transfer between the sensed and the sensing quantity is linear in both macro (cm) and micro
(um, mm) dimensions. Subsequently, the possibilities of transmission of energy and
information between the MEMS structure and the evaluation device were examined.
Emphasis was placed on quantifying changes in the electromagnetic field (EMF) due to
deformation of the MEMS sensor (on which the measured quantity acts). Frequency
variations of EMP wave impedance carry information on the effect of the physical quantity. A
simplified analytical model and a real numerical model of information transfer between
MEMS and EMP have been developed to confirm the correctness / functionality of the
developed method. Based on numerical analyzes and optimizations, single-component force
sensors from Teflon and PLC were created in cm dimensions and from silicon in um and
mm dimensions. Multi-component force sensors from the PLC were also created in cm
dimensions. An electronic device capable of generating homogeneous EMPs in a closed
space and measuring changes in its properties was created. The MEMS structure was
designed and manufactured. A single component force transducer for 5N force has been
developed, tested and calibrated. An industrial design application and patent application for
"Method and apparatus for contactless sensing of mechanical quantities" have been filed.
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