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Nebolo

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

Patenty:

AGJ01 MARTINKOVIC, Maro$ - KOVACOCY, Pavel - KOVARIKOVA, Ingrid [Sukubova,
Indrig] - SIMEKOVA, Beéata - HODULOVA, Erika. Zariadenie a spdsob merania
mechanickych vlastnosti na vopred stanovenom mieste zvarového spoja : prihlaska patentu
€. 50008-2022, datum podania prihlasky: 19.02.2022, stav: zverejnena patentova prihlaska,
datum zverejnenia prihlasky: 15.06.2022, Vestnik UPV SR &. 11/2022. Banska Bystrica:
Urad priemyselného vlastnictva SR, 2022. 11 s.

AGJ02 MARTINKOVIC, Maro$ - KOVACOCY, Pavel. Pripravok na meranie mechanickych
vlastnosti zvarového spoja v trhacom stroji : prihladka patentu €. 143-2020, datum podania
prinlasky: 23.12.2020, stav: zverejnena patentova prihlaSka, datum zverejnenia prihlasky:
13.07.2022, Vestnik UPV SR &. 13/2022. Banska Bystrica : Urad priemyselného viastnictva
SR, 2022. 9 s.

Uzitkovy vzor:

AGJ02 MARTINKOVIC, Maro$ - KOVACOCY, Pavel - KOVARIKOVA, Ingrid [Sukubova,
Indrig] - SIMEKOVA, Beata - HODULOVA, Erika. Zariadenie a spdsob merania
mechanickych vlastnosti na vopred stanovenom mieste zvarového spoja : prihlaska
uzitkového vzoru €. 50015-2022, datum podania prihlasky: 23.02.2022, datum zverejnenia
prinlasky: 25.05.2022, stav: platny, zapisany uzitkovy vzor €. 9593, datum oznamenia o
zapise Uzitkového vzoru: 28.09.2022, Vestnik UPV SR &. 18/2022. Banska Bystrica : Urad
priemyselného viastnictva SR, 2022. 10 s.

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

HNILICA, Martin - HODULOVA, Erika - SAHUL, Miroslav - KOVACOCY, Pavel -
SIMEKOVA, Beata - KOVARIKOVA, Ingrid [Sukubova, Indrig]. Numerical simulation of laser
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beam welding of stainless steel and copper butt joint. In Vehicle and Automotive
Engineering 4 : 4th International Conference on Vehicle and Automotive Engineering, VAE
2022, 8-9 September 2022, Miskolc, Hungary. 1. vyd. Cham : Springer, 2023, S. 933-945.
ISSN 2195-4356. ISBN 978-3-031-152-10-8. V databaze: DOI: 10.1007/978-3-031-15211-

5 78 ; SCOPUS: 2-s2.0-85138756831 ; WOS: 000926145500078.

HNILICA, Martin - HODULOVA, Erika - SAHUL, Miroslav - KOVACOCY, Pavel -
SIMEKOVA, Beata - KOVARIKOVA, Ingrid [Sukubova, Indrig]. Numericka simulécia
zvarania tupého spoja nehrdzavejucej ocele a medi laserovym lu€om. In Technoldgia
zvarania 2022 - Technolégia rozvoja priemyslu Eurépskej unie. 1. vyd. Trnava :
AlumniPress, 2022, S. 1-15. ISBN 978-80-8096-294-4.

KOVARIKOVA, Ingrid [Sukubova, Indrig] - KOVACOCY, Pavel - SAHUL, Miroslav -
SIMEKOVA, Beata - MARTINKOVIC, Maro§ - HODULOVA, Erika. Laser beam welding of
overlapped joints copper - stainless steel. In Vehicle and Automotive Engineering 4 : 4th
International Conference on Vehicle and Automotive Engineering, VAE 2022, 8-9
September 2022, Miskolc, Hungary. 1. vyd. Cham : Springer, 2023, S. 957-965. ISSN 2195-
4356. ISBN 978-3-031-152-10-8. V databaze: DOI: 10.1007/978-3-031-15211-5_80 ;
SCOPUS: 2-s2.0-85138758661 ; WOS: 000926145500080. . )

SIMEKOVA, Beata - KOVACOCY, Pavel - SAHUL, Miroslav - KOVARIKOVA, Ingrid
[Sukubova, Indrig] - MARTINKOVIC, Maro$ - HODULOVA, Erika. Electron beam welding of
overlapped joints copper - stainless steel. In Vehicle and Automotive Engineering 4 : 4th
International Conference on Vehicle and Automotive Engineering, VAE 2022, 8-9
September 2022, Miskolc, Hungary. 1. vyd. Cham : Springer, 2023, S. 946-956. ISSN 2195-
4356. ISBN 978-3-031-152-10-8. V databaze: DOI: 10.1007/978-3-031-15211-5_79 ;
SCOPUS: 2-s2.0-85138816209 ; WOS: 000926145500079.

HNILICA, Martin - HODULOVA, Erika. Navrh simulacie zvarania tupého spoja vyhotoveného
z nehrdzavejucej ocele a medilaserovym lu€om. In Zvara¢ - profesional. Ro¢. 17, €. 4
(2020), s. 8-13. ISSN 1336-5045.

HODULOVA, Erika - LI, Hong - SAHUL, Miroslav - SIMEKOVA, Beata - KOVARIKOVA,
Ingrid [Sukubova, Indrig]. Electron beam brazing of AISI 304 and copper dissimilar
materials. In Welding in the World. Vol. 66, iss. 1 (2022), s. 1-11. ISSN 0043-2288 (2021:
1.984 - IF, Q2 - JCR Best Q, 0.528 - SJR, Q2 - SJR Best Q). V databaze: DOI:
10.1007/s40194-021-01206-z ; SCOPUS: 2-s2.0-85119247288 ; WOS: 000720224300001.
KOVACOCY, Pavel - KOVARIKOVA, Ingrid [Sukubova, Indrig] - SAHUL, Miroslav -
SIMEKOVA, Beata - MARTINKOVIC, Maro$. Zvaranie preplatovanych spojov med -
kordziivzdorna ocel laserovym lu€om. In Zvarac¢ - profesional. Roc. 18, €. 4 (2021), s. 11-14.
ISSN 1336-5045.

KOVACOCY, Pavel - KOVARIKOVA, Ingrid [Sukubova, Indrig] - SAHUL, Miroslav -
SIMEKOVA, Beata - MARTINKOVIC, Maro$. Viastnosti preplatovanych spojov med -
koroziivzdorna ocel vytvorenych elektrénovym lu¢om. In Zvarac - profesional. Ro¢. 19, €. 1
(2022), s. 3-6. ISSN 1336-5045.

KOVARIKOVA, Ingrid [Sukubova, Indrig] - HODULOVA, Erika - SIMEKOVA, Beéta -
SAHUL, Miroslav - KOVACOCY, Pavel. Vyskum spajkovania kombinacie materialov med -
koréziivzdorna ocel elektrénovym lu€¢om. In Zvarac - profesional. Ro¢€. 19, €. 3 (2022), s. 12-
15. ISSN 1336-5045.

PAVLIK, Marian - SAHUL, Miroslav - SAHUL, Martin - NAGY - TREMBOSOVA, Veronika -
PASAK, Matej - HODULOVA, Erika - ENZINGER, Norbert - PIXNER, Florian - KOLARIK,
Ladislav. Influence of Electron Beam Welding Parameters on the Properties of Dissimilar
Copper-Stainless Steel Overlapped Joints. In Journal of Materials Engineering and
Performance. November, 02 (2022), s. 1-21. ISSN 1059-9495 (2021: 2.036 - IF, Q4 - JCR
BestQ, 0.465 - SUR, Q2 - SJR Best Q). V databaze: DOI: 10.1007/s11665-022-07585-8 ;
SCOPUS: 2-s2.0-85141204342 ; WOS: 000878023600004.

SAHUL, Miroslav - TOMCIKOVA, Ema - SAHUL, Martin - PASAK, Matej - LUDROVCOVA,
Barbora - HODULOVA, Erika. Effect of Disk Laser Beam Offset on the Microstructure and
Mechanical Properties of Copper-AlSI 304 Stainless Steel Dissimilar Metals Joints. In
Metals. Vol. 10, iss. 10 (2020), s. 1-22. ISSN 2075-4701 (2020: 2.351 - IF, Q2 - JCR BestQ,
0.570 - SJR, Q1- SJR Best Q). V databaze: DOI: 10.3390/met10101294 ; SCOPUS: 2-s2.0-
85091636611 ; WOS: 000585280800001 ; CC: 000585280800001.

URMINSKY, Jan - SIMEKOVA, Beéta. Zvaranie nehrdzavejicej ocele AISI 304 s medou. In
Zvarac - profesional. Ro¢€. 20, €. 2 (2023), s. 9-13. ISSN 1336-5045.
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Uplatnenie vysledkov projektu

Intenzita vyuzivania spajania kombinovanych materialov v réznych odvetviach priemysluma
neustale stupajucu tendenciu a to nielen pre ich vhodné mechanické, fyzikalne, ale najma
chemickeé vlastnosti. V su€asnej dobe je velky zaujem o zakladny vyskum spajania
koréziivzdornych oceli a medi, pri€om problematika spajania je zaloZzena vo velkom rozdiele
tepelnej vodivosti materialov, €o si aj v naSom pripade vyzadovalo Sirokospektralny vyskum.
ISlo o ziskanie poznatkov a moznosti porovnania vysledkov zo zvarania a spajkovania
pomocou laserového a elektronového Iu¢a a CMT procesu pri dodrzani rovnakych
metodickych postupov a laboratornych skusok. Informacie, vedomosti a vysledky, ktoré sa
nadobudli po€as rieSenia projektu su vo vedeckej komunite i technickej praxi potrebné
hlavne z hladiska vplyvu procesu spajania na tieto materialy a taktiez udaje o vhodnych
parametroch spajania pri pouzitych technoldgiach. Vysledky projektu je preto mozné
povazovat za originalne.

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

V ramci stanovenych cielov projektu bolo vyhotovenie kvalitnych zvarovych a spajkovanych
spojov z kombinovanych materidlov AISI 304 a AISI 321 s Cu-ETP pomocou vyuzitia
progresivnych metéd spajania, pri¢om tieto spoje museli spifiat poZiadavky na $trukttrnu
celistvost a mechanické vlastnosti. PoCas doby rieSenia projektu bolo potrebné splinit
nasledovné Ciastkové ciele:

- stanovenie vhodnych parametrov zvarania laserovym lu¢om, elektronovym lu¢om a CMT
na dosiahnutie Strukturnej celistvosti zvarovych spojov,

- stanovenie vhodnych parametrov spajkovania na dosiahnutie kvalitativne vyhovujucich
spajkovanych spojov,

- analyza vplyvu pouzitych procesnych parametrov na mechanické vlastnosti vyhotovenych
Spojov.

Ciele stanovené v jednotlivych etapach projektu boli splnené. Pocas rieSenia projektu bola
vypracovana overena technolégia pre laserové zvaranie vo forme pracovného postupu pre
rieSenu materialova kombinaciu. Overena technologia — pracovny postup bol vypracovany
na technoldgiu 521 podla normy EN ISO 4063. Zvary boli vyhotovené na zvaracom
zariadeni PZ 1208 Lasertech IPG YLS 5000, systém prenosu Iu¢a bol realizovany cez
optické vlakno D 0,1 mm a fokusacny systém cez SoSovku, f 250 mm. Hrubka materialov
bola 1 mm. Realizovali satupé spoje vo zvaracej polohe PA podla STN EN ISO 6947.
Druha overena technolégia bola vypracovana pre zvaranie elektronového lu¢a vo forme
pracovného postupu pre rieSenu materialovu kombinaciu. Overena technoldgia — pracovny
postup bol vypracovany na technoldgiu zvarania elektrénovym luéom podfa normy EN ISO
4063. Zvary boli vyhotovené na zvaracom zariadeni PZ EZ 30 STU s maximalnym vykonom
30kW, vo vakuovej komore s objemom priblizne 15 m3. Hrubka materialov bola 1 mm.
Realizovali sa preplatované spoje vo zvaracej polohe PA podla STN EN ISO 6947.
Riesitelsky kolektiv ziskal nové poznatky z oblasti zvarania a zvaritelnosti koréziivzdornych
oceli s medou lu€ovymi technolégiami, vplyve parametrov zvarania na geometrické,
Strukturne a mechanickeé vlastnosti vyhotovenych zvarovych spojov. Ako vyznamné a
originalne poznatky je mozné oznacit navrh pripravku s nazvom ,Pripravok na meranie
mechanickych vlastnosti zvarového spoja v trhacom stroji“ zaevidovany na Urade
priemyselného vlastnictva SR ako uzitkovy vzor, ktory bol neskér schvaleny ako patent.
Vysledky rieSenia projektu boli publikované na domacich i zahrani¢nych vedeckych
konferenciach a seminaroch ako aj v domacich a zahrani¢nych ¢asopisoch. S rieSenym
projektom suvisi patnast diplomovych a jedna doktorandska praca.

RieSenie projektu bolo ovplyvnené réznymifaktormi v podobe pretrvavania pandemickej
situacie Covid19 od roku 2020 — 2021. Dal$im negativnym faktorom bola zmena
zodpovedného rieSitela projektu a pokles po€tu vyskumnych pracovnikov RK zo strany MTF
STU v poslednej etape rieSenia projektu. Tato zmena projektu bola zo strany vedenia
fakulty, ¢o novému zodpovednému rieSitelovi stazilo situaciu v ukonceni jednotlivych &asti.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)
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Within the set objectives of the project was the creation of high-quality welded and soldered
joints from the combined materials AISI 304 and AISI 321 with Cu-ETP using progressive
joining methods, while these joints had to meet the requirements for structural integrity and
mechanical properties. During the time of the project, it was necessary to fulfill the following
sub-goals:

- determination of suitable parameters of laser beam, electron beam and CMT welding to
achieve structural integrity of welded joints,

- determination of suitable soldering parameters to achieve qualitatively satisfactory
soldered joints,

- analysis of the influence of the used process parameters on the mechanical properties of
the joints.

The goals setin the individual stages of the project were fulfilled. During the solution of the
project, a proven technology for laser welding was developed in the form of a work
procedure for the solved material combination. Proven technology - the work process was
developed on technology 521 according to the EN ISO 4063 standard. The welds were
made on the welding device PZ 1208 Lasertech IPG YLS 5000, the beam transmission
system was realized through an optical fiber D 0.1 mm and the focusing system through a
lens, f 250 mm. The thickness of the materials was 1 mm. Butt joints were realized in the PA
welding position according to STN EN ISO 6947. The second proven technology was
developed for electron beam welding in the form of a work procedure for the solved material
combination. Proven technology - the work procedure was developed using electron beam
welding technology according to the EN ISO 4063 standard. The welds were made on a PZ
EZ 30 STU welding device with a maximum power of 30 kW, in a vacuum chamber with a
volume of approximately 15 m3. The thickness of the materials was 1 mm. Lap joints were
made in the PA welding position according to STN EN ISO 6947.

The research team gained new knowledge in the field of welding and weldability of
corrosion-resistant steels with copper beam technologies, the influence of welding
parameters on the geometric, structural and mechanical properties of the welded joints. As
significant and original knowledge, it is possible to mark the proposal of a preparation called
"Preparation for measuring the mechanical properties of a weld joint in a blasting machine"
registered at the Slovak Industrial Property Office as a utility model, which was later
approved as a patent.

The results of the project were published at domestic and foreign scientific conferences and
seminars, as well as in domestic and foreign magazines. Fifteen diploma theses and one
doctoral theses are related to the solved project.

The solution of the project was influenced by various factors in the form of the persistence of
the Covid19 pandemic situation from 2020-2021. Another negative factor was the change of
the responsible project manager and the decrease in the number of RK researchers from
the MTF STU in the last stage of the project solution. This project change was made by the
faculty management, which made it difficult for the new responsible researcher to complete
the individual parts.

Formular ZK, strana 4/4



