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Nazov pracoviska, na ktorom bol projekt rieSeny
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Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

Pocas realizacie projektu nebola realizovana spolupraca so zahraniénym pracoviskom.

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

Pocas realizacie projektu neboli podané patentové prihlasky, vynalezy alebo uZitkové vzory.

NajvyznamnejSie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriujice
vysledky projektu — uved'te aj publikacie prijaté do tlace

Kasenc¢ak, M., Dfimal, D., Kopas, P., Vasko, M. : Hodnotenie nachylnosti horucej
praskavosti hlinikovych zliatin. In.: Zvara€ profesional, €.2 (2019), ISSN 1336-5045

Dfimal, D., Kasenc¢ak, M., Kopas, P., Vasko, M. : Zvaranie oceli s podmienenou
zvaritefnostou elektronovym lu€om. . In.: Technoldg, Roé. 11, &. 1 (2019), s. 4, ISSN 1337-
8996

Kopas, P., Blatnicka, M., Kasenc&ak, M., Saga, M.: Experimental verification of torsion
fatigue tests for high strength steel mterial Weldox 960. In.: Technolég, Ro¢. 11, €. 1 (2019),
s. 4, ISSN 1337-8996

Baniari , V., Handrik, M., Vasko, M., Kopas, P., Kasenc¢ak, M.: Numerical and experimental
analysis of residual stresses in welded high strength steel DOMEX 700MC. In.: Technoldg,
Ro¢. 11, €. 1 (2019), s. 4, ISSN 1337-8996

Drimal Daniel - Kasencak Martin - Kolenic Frantisek - Kramarcik Adam - Kovac Lubos:
PECULARITIES OF ELECTRON BEAM WELDING OF HOT-ROLLED ALUMINUM-
LITHIUM ALLOYS

Kasencak, M., Dfimal, D.. : Zvaranie horCikovych zliatin AZ91 a ZK60 elektronovym lucom.
In.: Zvarac€ profesional, €.2 (2020), ISSN 1336-5045

Kasen&ak,M., Durigek,D. : Hodnotenie nachylnosti horticej praskavosti hor&ikovych zliatin
AZ91 a ZK60. In: Technolégia Zvarania 2020 — Technoldgia rozvoja priemyslu Eurépske;j
unie, ISBN 978-80-8096-275-3

Jana Pastorkova - Martina Jackova - Filip Pastorek - Zuzana Florkova - Juliana Drabikova:
EFFECT OF PHOSPHATING TEMPERATURE ON SURFACE PROPERTIES OF
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MANGANESE PHOSPHATE COATING ON HSLA STEEL. In Communications. Vol. 22,
2020.

Filip Pastorek - Branislav Hadzima - Daniel Kajanek : Preparation and corrosion properties
of structural materials with refined grain structure. Vydavatelstvo Pearson. 2019.

Uplatnenie vysledkov projektu

Dosiahnuté vysledky umozniuju ich aplikaciu priamo pre prax. Na zaklade vysledkov rieSenia
projektu bola spracovana overena technoldgia (pracovna instrukcia), ktoru je mozné
aplikovat v realnej praxi pre zvaranie oceli s tazkou zvaritelnostou. V oblasti zvarania
hlinikovych a hor&ikovych zliatin, boli navrhnuté metodiky hodnotenia nachylnosti na hortcu
praskavost. Sucasne bol rozSireny myslienkovy ako aj prakticky rozsah vedomosti
spravania sa skiumanych materialov po€as procesu zvarania. Vzhladom na dosiahnuté
vysledky je mozné optimalizovat proces zvarania tak, aby bolo mozné dosiahnutie
kvalitativne vyhovujucich zvarovych spojov.

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

V ramci rieSenia projektu boli navrhnuté a experimentalne odskusané moznosti pouzitia
zdrojov s koncentrovanou energiou pre zvaranie oceli s tazkou zvaritelnostou. Ako vhodna
bola na zaklade vysledkov zvolena technolégia zvarania elektronovym lu€om. Bol navrhnuty
a prakticky aplikovany predhrev prostrednictvom dynamicky vychylovaného elektronového
lu€a. Takto navrhnuty zvaraci cyklus pozostavajuci z procesu predhrevu a nasledného
zvarania, umoznil dosiahnutie kvalitativne vyhovujuceho zvarového spaja s pozadovanou
mikro$truktarou. Splnenim tychto poziadaviek bola navrhnuta, prakticky odskisana a
aplikovana overena technolégia (pracovna instrukcia), na zaklade ktorej je mozné sériové
zvaranie vysoko dynamicky namahanych komponentov prevodovych mechanizmov pre
automobilovy priemysel.

V oblasti aplikacie zvarania zdrojmi s koncentrovanou energiou hlinikovych a hor€ikovych
zliatin, boli navrhnuté metodiky na hodnotenie horucej praskavosti. Navrhnuté a
experimentalne overena metodika a skuSobna vzorka, umoznuju hodnotit’ citlivost
hlinikovych a hor€ikovych zliatin na horucu praskavost. Su€asne navrhnutd metodika a
skudobna vzorka umoZziuju optimalizaciu parametrov zvarania pre potlaéenie nachylnosti na
praskavost. Vyhodnost' navrhnutej metodiky je hlavne v jej jednoduchosti a ekonomicke;j
nenarocnosti. Definovana skuSobna vzorka umoznuje brat do uvahy rézne vplyvajuce
faktory ako je hrubka materialu, geometria zvaru, typ zliatiny, chemicke zlozenie,
materialovy stav, zmena dodaného tepelného prikonu a pod.

Ciele projektu boli naplnené, nakolko vetky naplanované kfucové ulohy boli Uspedne
realizované.

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

As part of the project solution, the possibilities of using concentrated energy sources for
welding steels with heavy weldability were designed and experimentally tested. Based on
the results, the electron beam welding technology was chosen as convenient. The
preheating of dynamically deflect of electron beam was designed and practically applied.
The welding cycle designed in the chosen way, consisting of the process of preheating and
subsequent electron beam welding, made it possible to achieve qualitatively satisfactory
weld bond with the desired microstructure. By fulfilling these requirements, a proven
technology (working instruction) was designed, practically tested and applied, on the basis
of which serial welding of highly dynamic stressed components of transmission mechanisms
for the automotive industry is possible.

In the field of application of welding sources of concentrated energy of aluminium and
magnesium alloys, methodologies for the evaluation of hot cracking were proposed.
Designed and experimentally verified methodology and test sample, allow to evaluate the
sensitivity of aluminium and magnesium alloys to hot cracking. At the same time, the
proposed methodology and test specimen allow the optimization of welding parameters to
suppress the susceptibility to cracking. The advantage of the proposed methodology is
mainly in its simplicity and economic modesty. The defined test specimen allows to take into
account various influencing factors such as material thickness, weld geometry, type of alloy,
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chemical composition, material condition, change of supplied heat input, etc.
The goals of the project were met since all planned key tasks were successfully
implemented.
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