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Nazov projektu Evidenéné cislo projektu APVV-16-0355

Vyskum mechatronickych uzlov (MU) s vysokymi narokmi na presnost’

Zodpovedny rieSitel Ing. Matus Hric, PhD.

Prijemca SPINEA Technologies s.r.o.

Nazov pracoviska, na ktorom bol projekt rieSeny

SPINEA Technologies s.r.o., Volgogradska 13, 080 01, PreSov, Slovakia - EU

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Na projekte nespolupracovalo Ziadne zahrani¢né pracovisko.

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

2.2.03 Pocet uzitkovych vzorov v SR

Prihlasovatel: SPINEA Technologies s.r.o.; Volgogradska 13, 080 01 PreSov 1; SK
1. Uzitkovy vzor: Meracie zariadenie uréené na identifikaciu charakteristickych vlastnosti
loZiskového reduktora pri nizkych rychlostiach €islo prihlasky

Cislo prihlasky:192-2020

Pd&vodcovia:

Pajko$ Michal, Ing.; Wuppertalska 33, 040 23 KoSice 23; SK;

Hric Matus, Ing., PhD.; JelSova 22/2774, 040 22 KoSice 22; SK;

PauliSin Du8an, Ing., PhD.; Mukacevska 14, 080 01 PreSov 1; SK;

Blasko Lukas, Ing., PhD.; Laca Novomeského 14, 080 01 PreSov 1; SK;

Slapak Viktor, Ing., PhD.; Zombova 43, 040 23 Kosice 23; SK

2. Uzitkovy vzor: Mechatronicky diagnosticky systém merania loZiskového reduktora
Cislo prihlagky: PUV 189-2020

Pévodcovia:

Pajkos Michal, Ing.; Wuppertalska 33, 040 23 Kosice 23; SK;

Hric Matus$, Ing., PhD.; JelSova 22/2774, 040 22 KoSice 22; SK;

PauliSin Dusan, Ing., PhD.; Mukacevska 14, 080 01 PreSov 1; SK;

Blasko Lukas, Ing., PhD.; Laca Novomeského 14, 080 01 PreSov 1; SK;

élapék Viktor, Ing., PhD.; Zombova 43, 040 23 KoSice 23; SK

Peter Popovec, Ing. Engelsova 13, 080 01 PreSov1, SK3.

3. Uzitkovy vzor: Zariadenie na nastavenie pozicie spatnovazobného snimada typu rezolver
v elektrickych aktuatoroch so synchronnym motorom s permanentnymi magnetmi

Cislo prihlagky: PUV 188-2020

Pévodcovia:

Slapak Viktor, Ing., PhD.; Zombova 43, 040 23 Kosice 23; SK;

Pajko$ Michal, Ing.; Wuppertalska 33, 040 23 KoSice 23; SK;
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Hric Matus, Ing., PhD.; JelSova 22/2774, 040 22 KoSice 22; SK;
PauliSin Dusan, Ing., PhD.; Mukacevska 14, 080 01 PreSov 1; SK;
Blasko Lukas, Ing., PhD.; Laca Novomeského 14, 080 01 PreSov 1; SK
2.2.05 Pocet priemyselnych vzorov v SR

Prihlasovatel: SPINEA Technologies s.r.o0.; Volgogradska 13, 080 01 PreSov 1; SK
Nazov priemyselného vzoru /dizajnu: Aktuator

Cislo prihlagky: PD 108-2020

Pévodcovia:

Hric Matus; JelSova 22, 040 22 KoSice 22; SK;

Pauli§in DuSan; Mukacevska 14, 080 01 PreSov 1; SK;

Blasko Lukas; Laca Novomeského 14, 080 01 Presov 1; SK;

Pajkos Michal, Ing.; Wuppertalska 33, 040 23 KoSice 23; SK

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

1.02 Pocet publikacii v zahraniénych karentovanych ¢asopisoch

1. Research into Correlation between the Lubrication Mode of Contact Surfaces and Dynamic
Parameters of Turbo-Generator Transmissions / Marek Ko isko ... [et al.] - 2019. In: Advances
in Materials Science and Engineering. Ro¢. 2019 (2019), s. 1-10 [print]. - ISSN 1687-8434
2.Measurement of unidirectional pose accuracy and repeatability of the collaborative robot
URS5 / Martin Pollak, Marek Kocisko, Dusan PauliSin, Petr. Baron. In: Advances in Mechanical
Engineering 12/2020. Sage . ISSN: 1687-8132

1.06 Pocet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisoch v SR

1.) Vyuzitie rozSirenej reality v oblasti Citania technickej dokumentacie / Jakub Kascak ... [et
al.] - 2019.In: Atp journal : priemyselna automatizacia a informatika : odborny mesacnik o
priemyselnej automatizacii, informatike a robotike. - Bratislava (Slovensko) : HMH Ro¢€. 26, ¢.
4 (2019), s. 25-27

[print]. - ISSN 1335-2237

[KASCAK, Jakub - BARON, Petr - BLASKO, Luka$ - TOROKOVA, Monika - POLLAK, Martin]
2.) Aplikacia smartfonu na spravu udajov vyrobného podniku / Martin Pollak ... [et al.] - 2019.
In: Atp

journal : priemyselna automatizacia a informatika : odborny mesacnik o priemyselne;j
automatizacii,

informatike a robotike. - Bratislava (Slovensko) : HMH Ro¢€. 26, €. 6 (2019), s. 27-29 [print]. -
ISSN

1335-2237

3. Moznosti produkcie vstupného materialu pre FDM 3D tla¢ / Anna Galdunova, Marek
Kocisko,

Darina Duplakova - 2018. In: Strojarstvo. Ro€. 22, €. 7-8 (2018), s. 76-77. - ISSN 1335-2938
4. Vyskum mechatronickych uzlov s vysokymi narokmi na presnost' / Marek Kocisko,

2020. In: Energetika, Strojarstvo. Ro¢€. 21, 2020, s. 61-63. - ISBN 978-80-89087-87-7

1.07 Pocet vedeckych prac publikovanych v recenzovanych vedeckych €asopisoch v
zahranici

1. BARON, Petr — PANDA, Anton - POLLAK, Martin — CMOREJ, Tomas: Modification of
production process structure and optimization of material flow for selected types of
components computer simulation means. In: MM Science, Vol. 17, pp. 1895-1900, ISSN:
1803-1269 (http://www.mmscience.eu/content/file/archives/MM_Science_201740.pdf)
2.CMOREJ, Tomas - PANDA, Anton - BARON, Petr - POOR, Peter - POLLAK, Martin :
Surface finishing of 3D printed sample manufacturated by fused deposition modeling. In: MM
Science Journal. Vol. 2017, no. December (2017), p. 1981-1985. - ISSN 1803-1269.
(https://www.researchgate.net/publication/321782610_Surface_finishing_of 3d_printed_samp
le_manufacturated_by_ fused_deposition_modeling"

3."Orientation of the Model in SLS Printing and its Influence on Mechanical Properities / Jozef
Torok ... [etal.] - 2018. In: TEM Journal : Technology, Education, Management, Informatics. -
Novi

Pazar (Srbsko) : Association for Information Communication Technology Education and
Science

Ro€. 7, €. 4 (2018), s. 723-730 [print]. - ISSN 2217-8309 2. CMOREJ, Tomas - PANDA, Anton
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BARON, Petr - POOR, Peter - POLLAK, Martin : Surface finishing of 3D printed sample
manufacturated by fused deposition modeling. In: MM Science Journal. Vol. 2017, no.
December

(2017), p. 1981-1985. - ISSN 1803-1269"

4."Non-destructive diagnostics of hard-to-reach places by spatial digitization / Monika
TeliSkova ...

[et al.] - 2018. In: TEM Journal. Vol. 7, no. 3 (2018), p. 612-616. - ISSN 2217-8333"
5."Quality of 3D printed surface based on selected post processor / Jozef Torok ... [et al.] -
2018.

In: MM Science Journal. Vol. 2018, no. 6 (2018), p. 2346-2349. - ISSN 1803-1269"
6."Analysis regarding Dynamic Parameters of the Milling Head Bearings / Marek Kocisko,
Anna

Basistova, Jozef Tkac - 2019. In: TEM Journal : Technology, Education, Management,
Informatics. -

Novi Pazar (Srbsko) : Association for Information Communication Technology Education and
Science

Ro¢. 8, €. 3 (2019), s. 872-878 [print, online]. - ISSN 2217-8309"

7."Implementation of artificial intelligence to detect images in the manufacturing process /
Marek

Kocisko ... [et al.] - 2019. In: International Journal of Advances in Electronics and Computer
Sience,

8/2019, ISSN: 2394-2835"

8.V. Slapak, M. Pajkos and M. Hric, "The Factors Affecting Positioning Accuracy of Geared
Servodrives," 2019 International Conference on Electrical Drives & Power Electronics (EDPE),
The High Tatras, Slovakia, 2019, pp. 155-159, doi: 10.1109/EDPE.2019.8883922
9.Augmented Reality as a Support Tool in Machining Process / Monika Torékova ... [et al.] -
2020. In: TEM Journal : Technology, Education, Management, Informatics. - Novi Pazar
(Srbsko) : Association for Information Communication Technology Education and Science
Ro€. 9, €. 1 (2020), s. 407-411 [print, online]. - ISSN 2217-8309

10.Utilization of Generative Design Tools in Designing Components Necessary for 3D Printing
Done by a Robot / Martin Pollak, Monika Térokova, Marek Kocisko - 2020. In: TEM Journal :
Technology, Education, Management, Informatics. - Novi Pazar (Srbsko) : Association for
Information Communication Technology Education and Science Ro¢. 9, €. 3 (2020), s. 868-
872 [print, online]. - ISSN 2217-8309

11.Topological optimization of Supporting Part of a 3D printer pad./Martin Pollak. et al. IN:
Manufacturing technologies 4/2020. ISSN 12132-489

1.09 Pocet vedeckych prac publikovanych v nerecenzovanych odbornych ¢asopisoch a
zbornikoch v zahranici

1."Non-destructive diagnostics of hard-to-access locations through the application of spatial
dimension / Monika TeliSkova ... [et al.] - 2018. In: INES 2018 22nd International Conference
on Intelligent Engineering Systems : IEEE 22nd International Conference on Intelligent
Engineering Systems : Proceedings. - Danvers (USA) : Institute of Electrical and Electronics
Engineers s. 145-149 . - ISBN 978-1-5386-1121-0"

2."Redefining of Shop Floor Documentation for the purposes of NC machining in the NX
system /Marek Koc€isko ... [et al.] - 2018. In: INES 2018 22nd International Conference on
Intelligent Engineering Systems : IEEE 22nd International Conference on Intelligent
Engineering Systems :

Proceedings. - Danvers (USA) : Institute of Electrical and Electronics Engineers s. 173-177 . —
ISBN 978-1-5386-1121-0"

3."Use of Neutral Networks in Tool Wear Prediction / Juraj Kundrik, Marek Kocisko ... [et al.] -
2019.

In:MTeM 2019. Proceedings. — MATEC Web of Conferences 299/2019, Cluj Napoca,
Romania. elSSN:2261-236X."

4."Implementation of artificial intelligence to detect images in the manufacturing process /
Marek Kocisko ... [et al.] - 2019. In: Researchfora : proceedings of international conference. -
Bhubaneswar

(India) : India s. 5-8 [print]. - ISBN 978-93-89090-01-7"

5.Application of pressure sensors for pressure monitoring in injection mold / Jozef Dobransky,
Martin Pollak, Marek Kocisko - 2020. In: Metalurgija = Metallurgy. - Zahreb (Chorvatsko) :
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Hrvatsko metalur$ko drustvo Ro¢. 59, €. 3 (2020), s. 448-448 [print]. - ISSN 0543-5846

Uplatnenie vysledkov projektu

Vysledky vyskumu v predmetnych oblastiach bolo mozné aplikovat (parcialne) v priebehu
rieSenia projektu ako aj na jeho konci. Vysledky vyskumu a poznatky ziskané pocas rieSenia
projektu boli overené na funkénych prototypoch mechatronickych uzlov DSH 085 a DSH 125
najma v oblastiach priemyslu s o€akavanymi vysokymi narokmi na presnost’ polohovania.
Nasledne boli implementované do optimalizovanych procesov vyvoja, vyroby a testovania
spolocnosti SPINEA Technologies. Navrh unikatnych zariadeni pre identifikaciu kritickych
parametrov umoznil ich rychlejSiu a komplexnejsiu identifikaciu s dérazom na ich ddleZitost’
v jednotlivych aplikaénych poziadavkach . Nove pristupy identifikacie délezitych parametrov
mechatronickych uzlov priniesli komplexnejsi pohlad na vlastnosti mechatronickych uzlov s
cykloidnou prevodovkou. ZvySena konstrukéna modularita spolu s optimalizovanymi
konstruk&nymi a procesnymi postupmi umozriuje vyuzitie unifikovaného konstrukéného
konceptu mechatronického uzla pre rézne segmenty priemyslu ¢o v kone¢nom désledku
zrychluje a zlachuje navrh a uvedenie mechatronického uzla na trh.

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

Hlavnymi vysledkami projektu su inovacie v oblasti konstrukéného navrhu a metodik
identifikacie mechanickych nelinearit v mechatronickych uzloch, ktoré umoznuju komplexné
posudenie vlastnosti mechatronického uzla pre aplikacie s vysokymi narokmi na presnost. Z
pohladu vedecko-vyskumnej Easti projektu boli navrhnuté a verifikované diagnostické
modely ako aj metodiky posudzovania kritickych parametrov mechatronického uzla.
Vysledky projektu boli priebezne publikované v ramci vedeckych ako aj odbornych
konferencii a ¢asopisov doma aj v zahrani¢i. Medzi najvyznamnejSie vystupy patria 2
vystupy v zahraniénych karentovanych €asopisoch, 3 prihlasky uzitkovych vzorov, 1
prihlaska priemyselného vzoru, 11 vystupov publikovanych v recenzovanych vedeckych
Casopisoch v zahraniCi a 4 publikované vystupy v recenzovanych vedeckych ¢asopisoch v
SR. Pocas projektu boli vytvorené 2 pracovné miesta, ktoré su sucastou vyskumno-
vyvojoveho tymu spolo€nosti aj po skonceni projektu a 2 overené technologie. Zaroven
doslo k prehibeniu spoluprace medzi akademickym sektorom a praxou suéasnym
nadobudnutim a transferom poznatkov oboma smermi.

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

The main results of the project are innovations in the field of construction design and
methods of identification of mechanical nonlinearities in mechatronic nodes, which enable a
comprehensive analysis of the properties of the mechatronic node for applications with high
demands on accuracy. Within scientific research part of the project, diagnostic models, as
well as methodologies for assessing critical parameters of the mechatronic node, were
designed and verified. The results of the project were continuously published in scientific as
well as professional conferences and journals at home and abroad respectivelly. The most
important outputs include 2 outputs in foreign current journals, 3 applications for utility
models, 1 application for an industrial design, 11 outputs published in peer-reviewed
scientific journals abroad, 4 published outputs in peer-reviewed scientific journals in the
Slovak Republic. During the project, 2 jobs were created, which are part of the company's
research and development team and preserve even after the end of the project and 2
proven technologies. At the same time, the cooperation between the academic sector and
the practice has been deepened by the simultaneous acquisition and transfer of knowledge
in both directions.
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