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Igor Barényi, Michal Krbata, Jozef Majerik, lvana MikuSova: Effect of deformation
parameters on microstructure evolution and properties of 33NiCrMoV15 steel /, 2020. In:
IOP Conference Series: Materials Science and Engineering, Vol. 776. - Bristol : IOP Institute
of Physics, 2020. - ISSN 1757-8981. - p.1-6. Spbsob pristupu:
https://iopscience.iop.org/article/10.1088/1757-899X/776/1/012001/pdf.

Michal Krbata, Jozef Majerik, Igor Barényi, Maro$ Eckert: Experimental determination of
continuous cooling transformation diagram for high strength steel OCHN3MFA. In: IOP
Conference Series: Materials Science and Engineering, Vol. 776. - Bristol : IOP Institute of
Physics, 2020. - ISSN 1757-8981. - p.1-13. Spbsob pristupu:
https://iopscience.iop.org/article/10.1088/1757-899X/776/1/012095/pdf.

Igor Barényi, Jozef Majerik, Maro$§ Eckert et al: Material and technological investigation of
machined surfaces of the OCHN3MFA. In: Kovové materialy - Metallic materials. - ISSN
0023-432X. - Vol.57, No.2(2019), p.131-142.

Igor Barényi , Jozef Majerik, Michal Krbata: Structure evolution of 33NiCrMoV15 steel after
its processing by various quenching conditions. In: Procedia Structural Integrity, Elsevier,
Switzerland. - ISSN 2452-3216. - Vol.23(2019), p.547-552.

Jozef Majerik, Igor Barényi, Maro$ Eckert: Investigation of mechanical properties of hard
finish turned and grinded surfaces. In: Procedia Structural Integrity, Elsevier, Switzerland. -
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ISSN 2452-3216. - Vol.23(2019), p.541-546.

Michal Krbata, Maro$§ Eckert, Igor Barényi, Jozef Majerik, Andrej Dubec, Michal Bokes:
Effect of selected cooling and deformation parameters on the structure and properties of
AISI 4340 steel. In: Materials. - ISSN 2075-4701. - Vol.13, No.23(2020), Art. No.5585, p.1-
22.

Michal Krbata, Maro$§ Eckert, Daniel Krizan, Igor Barényi and Ivana MikuSova: Hot
Deformation Process Analysis and Modelling of X153CrMoV12 Steel. — Spbsob pristupu:
https://www.mdpi.com/2075-4701/9/10/1125 . In: Metals 2019, 9, 1125;
doi:10.3390/met9101125

Maros Eckert, Jozef Majerik, Igor Barényi : Wear Behaviour of High Strength Tool Steel
90MnCrV8 in Contact with Si3N4 / Michal Krbata. In: Metals. - ISSN 2075-4701. - Vol.10,
No0.6(2020), Art. No.756, p.1-16.

Michal Krbata, Maro$§ Eckert, Lenka BartoSova, Igor Barenyi, Jozef Majerik, Pavol Mikus,
Petra Rendkova Dry sliding friction of tool steels and their comparison of wear in contact
with ZrO2 and X46Cr1. Spdsob pristupu: https://www.mdpi.com/1996-1944/13/10/2359/htm.
In: Materials. - ISSN 1996-1944. - Vol.13, No.10(2020), p.1-21.

Maro$ Eckert.: Analyza a modelovanie spravania sa nastrojovych oceli pri tvarneni za tepla
- 1. vyd. - Tren¢in : TnUAD, 2020. - 90 s. - ISBN 978-80-8075-918-6. (vedecka monografia)

Uplatnenie vysledkov projektu

Vysledky vyskumu noli pouzité pre navrh optimalizovaného postupu tepelného spracovania
komponentu zbrafiového systému. Zakladnym prinosom je vyrazné skratenie ¢asu
realizacie tepelného spracovania so zachovanim predpisanych minimalnych hodnét
mechanickych a lomovych charakteristik. Na zaklade prezentovanych vysledkov
suvisiaceho vyskumu je mozné konstatovat splnenie predpisanych poziadaviek na
materialové vlastnosti komponentu tlakovej nadoby zbrafiového systému aj v pripade
optimalizovaného tepelného spracovania so su¢asnym vyraznym skratenim €asu realizacie
tepelného spracovania. Skratenie ¢asu realizacie tepelného spracovania prinasa vysoké
ekonomické efekty a zaroven vyrazne prispieva k znizovaniu environmentalnej zataze.

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

Projekt APVV 15-0710 je orientovany do oblasti materialového vyskumu s aplikacnym
vystupom v strojarenskej vyrobe Specialnej techniky. Jeho hlavnym ciefom bolo zvySenie
vybranych vlastnosti komponentu tlakovej nadoby pre Specialnu techniku a tym zvySenie
jeho zivotnosti. Projekt bol rozdeleny do piatich zakladnych cielov. V ramci ciela 1 bola
vykonana detailna analyza su¢asného stavu, zamerana na vyskum vhodnych zakladnych
materialov pre projekt vratane hodnotenia Strukturnych, materiadlovych a funkénych
vlastnosti vybraného materidlu. Ciel 2 bol zamerany na analyzu mozZnosti zvySenia
mechanickych vlastnosti zakladného materialu prostrednictvom optimalizacie procesov
tepelného spracovania. Procesy tepelného a pripadného tepelno-mechanického
spracovania boli analyzované prostrednictvom dilatometrickych a plastometrickych skusok v
laboratériu dilatometrie FST s naslednym hodnotenim materialovych zmien (mikrostruktary,
tvrdosti) pri roznych podmienkach ochladzovania, vydrze na teplote, resp. parametroch
deformacie. V ramci ciela 3 bol vykonany subor prac zamerany na posudenie lomového
spravania ocele OCHN3MFA. Predmetom zaujmu boli skusky razom v ohybe na telesach
typu Charpy pri teplotach v tranzitnej oblasti a lomovej huZevnatosti na telesach typu
Charpy s trhlinou pri teplotach v tranzitnej oblasti. Experimentalne vysledky boli nasledne
pouZité pre modelovanie a predikciu lomovych vlastnosti. ZvySenie pevnostnych parametrov
prinasa i nutnost vyskumu technoldgie opracovania skumanych materialov dostupnymi
technoldgiami, na ktoré bol zamerany ciel 4. V ramci tejto etapy boli vykonané kratkodobé i
dlhodobé testy pri pozdiZznom sustruZzeni ocele OCHN3MFA. Zavereény piaty ciel bol
zamerany na sumarizaciu, zhodnotenie a porovnanie vysledkov zo vSetkych vyskumnych
etap. Na zaklade vysledkov ciela 2 a ciela 3 bol navrhnuty optimalizovany postup tepelného
spracovania.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)
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The APVV 15-0710 project is focused on the field of materials research with application
output in the engineering production of special equipment. Its main goal was to increase the
selected properties of the pressure vessel component for special equipment and thus
increase its service life. The project was divided into five basic objectives. Under Objective
1, a detailed analysis of the current state was performed, focused on the research of
suitable basic materials for the project, including the evaluation of structural, material, and
functional properties of the selected material. Objective 2 was focused on the analysis of the
possibilities of increasing the mechanical properties of the base material through the
optimization of heat treatment processes. Processes of thermal and eventual thermo-
mechanical processing were analyzed using dilatometric and plastometric tests in the
laboratory of dilatometry of FST with subsequent evaluation of material changes
(microstructure, hardness) under different cooling conditions, tempering temperatures, resp.
deformation parameters. Under Objective 3, a set of works was carried out to assess the
fracture behavior of OCHN3MFA steel. The subject of interest was impact tests in bending
on Charpy-type samples at temperatures in the transit region and fracture toughness on
Charpy-type samples with a crack at temperatures in the transit region. The experimental
results were then used to model and predict fracture properties. The increase in strength
parameters also brings the need for research into the technology of machining the
investigated materials with available technologies, which was aimed at objective 4. In this
stage, short-term and long-term tests were performed on the longitudinal turning of
OCHNS3MFA steel. The final fifth goal was focused on summarizing, evaluating, and
comparing the results from all research stages. Based on the results of Objective 2 and
Obijective 3, an optimized heat treatment procedure was proposed.
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