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Abstract: Presented article is focused on the comparison of erosion efficiency on the surface treatment of ultrasonically enhanced PWJ (pulsating water jet)
on different metal materials surfaces. Surfaces of EN X5CrNi18-10 stainless steel and EN-AW 6060 aluminum alloy were evaluated. Pulsating water jet
technological factors were set to the following values: pressure was 70MPa, circular nozzle diameter was 1.19mm, traverse speed of cutting head was



100mms(-1) (which is 200 impact for millimeter) for stainless steel and 660mms(-1) (which is 30 impact per millimeter) for aluminum alloy. The evaluation
was made based on the surface topography evaluation, evaluation of microstructure, and microhardness in the transverse cut. The results of the stainless
steel surface evaluation show slight erosion of material, with creating microscopic craters. Subsurface deformation was found to a depth of a maximum of
200 mu m. Hardness measurement shows 11% higher value of hardness under the affected area compared with a measurement in the center of the sample.
From the findings, subsurface deformation strengthening of stainless steel with minimal influence of material surface can be assumed. Surface deformation
of aluminum alloy is characterized by the formation of more pronounced depressions and less pronounced protrusions. Depressions were created by a
combination of compression and tearing off material parts. A decrease in hardness value of 18% compared with a measurement in the center of the sample.
In places of the first indent just below the disintegrated area (up to 600 mu m deep), it is possible to assume the material plastic deformation, but the value of
aluminum alloy tensile strength R-m is not exceeded. The experimental results from an aluminum alloy evaluation do not confirm the subsurface mechanical
strengthening of the material.
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mechanism and prevails fracture mechanism of material removal.

Accession Number: WOS:000462541600018

Language: English

Document Type: Proceedings Paper

Conference Title: International Conference on Manufacturing Engineering and Materials (ICMEM)

Conference Date: JUN 18-22,2018

Conference Location: Novy Smokovec, SLOVAKIA

Conference Sponsors: TUKE, Fac Mfg Technologies, Appl New Technologies, Co Klenk

Author Keywords: Ultrasonic; Pulsating water jet; Surface topography; Microstructure; Stainless steel

KeyWords Plus: CORROSION BEHAVIOR; STAINLESS-STEEL; EROSION; IMPACT; DISINTEGRATION; CW614N; COPPER

Addresses: [Lehocka, Dominika; Simkulet, Vladimir; Bircak, Jaroslav] Tech Univ Kosice, Fac Mfg Technol A Seat Presov, Bayerova 1, Presov 08001, Slovakia.
[Lehocka, Dominika; Klich, Jiri] Czech Acad Sci, Inst Geon, Studentska 1768, Ostrava 70800, Czech Republic.

[Storkan, Zdenek; Krejci, Lucie] VSB Tech Univ Ostrava, Fac Mech Engn, 17 Listopadu 15, Ostrava, Czech Republic.

[Kepic, Jan] UMV SAV, Slovak Acad Sci, Inst Mat Res, Watsonova 47, Kosice 04353, Slovakia.

Reprint Address: Lehocka, D (reprint author), Tech Univ Kosice, Fac Mfg Technol A Seat Presov, Bayerova 1, Presov 08001, Slovakia.

Lehocka, D (reprint author), Czech Acad Sci, Inst Geon, Studentska 1768, Ostrava 70800, Czech Republic.

E-mail Addresses: dominika.lehocka@tuke.sk

Author Identifiers:

Author Web of Science ResearcherID = ORCID Number
Lehocka, Dominika 0000-0002-1522-4133
Simkulet, Vladimir 0000-0003-0249-8183

Publisher: SPRINGER-VERLAG BERLIN

Publisher Address: HEIDELBERGER PLATZ 3, D-14197 BERLIN, GERMANY

Web of Science Categories: Engineering, Manufacturing; Engineering, Mechanical
Research Areas: Engineering

IDS Number: BM3QJ

ISSN: 2195-4356

ISBN: 978-3-319-99353-9; 978-3-319-99352-2

29-char Source Abbrev.: LECT N MECH ENG

Source Item Page Count: 10

Funding:
Funding Agency Grant Number
Ministry of Industry and Trade of the Czech Republic FV 10446
FV 30233
Institute of Clean Technologies for Mining and Utilization of Raw Materials for Energy Use - Sustainability Program - Ministry of LO1406
Education, Youth and Sports of the Czech Republic
project for the long-term conceptual development of the research institution RVO: 68145535

VEGA 1/0096/18



KEGA c. 036 TUKE-
4/2017
APVV-15-0700

This work was supported by projects: VEGA 1/0096/18, KEGA c. 036 TUKE-4/2017, APVV-15-0700 and by the Ministry of Industry and Trade of the Czech
Republic projects No. FV 10446 and FV 30233. The experiments were conducted with the support of the Institute of Clean Technologies for Mining and
Utilization of Raw Materials for Energy Use - Sustainability Program, reg. no. LO1406 financed by Ministry of Education, Youth and Sports of the Czech
Republic, and supported by a project for the long-term conceptual development of the research institution RVO: 68145535.

Output Date: 2019-09-17

Record 3 of 13

Title: Preliminary Study of Residual Stress Measurement Using Eddy Currents Phasor Angle

Author(s): Botko, F (Botko, Frantisek); Zajac, J (Zajac, Jozef); Czan, A (Czan, Andrej); Radchenko, S (Radchenko, Svetlana); Simkulet, V (Simkulet, Vladimir);
Radic, P (Radic, Pavol); Bircak, J (Bircak, Jaroslav)

Edited by: Hloch S; Klichova D; Krolczyk GM; Chattopadhyaya S; Ruppenthalova L

Source: ADVANCES IN MANUFACTURING ENGINEERING AND MATERIALS, ICMEM 2018 Book Series: Lecture Notes in Mechanical Engineering Pages: 386-
397 DOI: 10.1007/978-3-319-99353-9_41 Published: 2019

Times Cited in Web of Science Core Collection: 0

Total Times Cited: 0

Usage Count (Last 180 days): 1

Usage Count (Since 2013): 4

Cited References: Aba-Perea PE, 2016, MATER DESIGN, V110, P925, DOI 10.1016/j.matdes.2016.07.078

Aba-Perea PE, 2016, MATER DESIGN, V89, P856, DOI 10.1016/j.matdes.2015.09.152

Abu-Nabah BA, 2010, J NONDESTRUCT EVAL, V29, P143, DOI 10.1007/s10921-010-0072-6

Ainsworth RA, 2000, J STRAIN ANAL ENG, V35, P307, DOI 10.1243/0309324001514431

Blodgett M, 2010, STUD APPL ELECTROMAG, V33, P95, DOI 10.3233/978-1-60750-554-9-95

Coules HE, 2016, EXP MECH, V56, P1313, DOI 10.1007/s11340-016-0171-0

Cozzolino LD, 2017, J MATER PROCESS TECH, V247, P243, DOI 10.1016/j.jmatprotec.2017.04.018

Garcia-Martin J, 2011, SENSORS-BASEL, V11, P2525, DOI 10.3390/s110302525

Grum J, 2010, SURFACE INTEGRITY IN MACHINING, P67, DOI 10.1007/978-1-84882-874-2_3

Habibalahi A, 2013, INSIGHT, V55, P492, DOI 10.1784/insi.2012.55.9.492

Kloos K. H., 1991, P C RES STRESS MEAS, P205

Krejci L, 2013, METAL 2013: 22ND INTERNATIONAL CONFERENCE ON METALLURGY AND MATERIALS, P785

Kumar A., 2016, THESIS

Mohyla P, 2011, MET SCI HEAT TREAT+, V53, P374, DOI 10.1007/s11041-011-9401-3

Parthasarathy TA, 2010, STUD APPL ELECTROMAG, V33, P165, DOI 10.3233/978-1-60750-554-9-165

Shen, 2010, J NONDESTRUCT EVAL, V29, P1, DOI 10.1007/s10921-009-0060-x

Smith DJ, 2016, T INDIAN | METALS, V69, P483, DOI 10.1007/s12666-015-0819-y

Sun TZ, 2017, J MATER PROCESS TECH, V242, P92, DOI 10.1016/j.jmatprotec.2016.11.015

Venkata KA, 2016, INT J PRES VES PIP, V139, P237, DOI 10.1016/j.ijpvp.2016.02.025

Wang DM, 2017, J ALLOY COMPD, V696, P1096, DOI 10.1016/j.jallcom.2016.12.020

Wang Q, 2017, INT J FATIGUE, V105, P43, DOI 10.1016/].ijfatigue.2017.08.016

Wang YL, 2017, INT J FATIGUE, V95, P216, DOI 10.1016/].ijfatigue.2016.10.030

Winiarski B, 2016, EXP MECH, V56, P1449, DOI 10.1007/s11340-016-0182-x

Withers PJ, 2001, MATER SCI TECH-LOND, V17, P355, DOI 10.1179/026708301101509980

Yang H, 2017, MAT SCI ENG A-STRUCT, V680, P324, DOI 10.1016/j.msea.2016.10.078

Cited Reference Count: 25

Abstract: Residual stress detection and evaluation has been of crucial importance, and also problematic for many years. There are many methods of residual
stresses determination based on destructive and non-destructive way of approach. Nowadays there are still undiscovered possibilities to determine these
internal stresses. Opportunity to detect residual stress on line directly, without using big and expensive devices is motivation for presented work. Presented
article is focused on possibility to determine the residual stresses induced in conductive materials using eddy currents phasor angle. Using eddy currents
method gives opportunity for quick on line measurement of residual stresses. Induced stress causes in base material slight deviation in permeability and
conductivity, which can be detected using standard eddy currents flaw detector. Experimental procedure included annealing for stress relief, manufacturing
by face milling and measurement of residual stresses using x-ray diffraction and eddy currents. Results of experimental research lead to extension of
knowledge in the field of residual stresses. Presented method is applicable for assessment of residual stresses in many components.

Accession Number: WOS:000462541600041

Language: English

Document Type: Proceedings Paper

Conference Title: International Conference on Manufacturing Engineering and Materials (ICMEM)

Conference Date: JUN 18-22,2018

Conference Location: Novy Smokovec, SLOVAKIA

Conference Sponsors: TUKE, Fac Mfg Technologies, Appl New Technologies, Co Klenk

Author Keywords: Eddy currents; X-ray diffraction; Residual stress Steel

KeyWords Plus: WELDED-JOINTS; DIFFRACTION; RELAXATION; BEHAVIOR

Addresses: [Botko, Frantisek; Zajac, Jozef; Radchenko, Svetlana; Simkulet, Vladimir; Radic, Pavol; Bircak, Jaroslav] Tech Univ Kosice, Fac Mfg Technol Seat
Presov, Bayerova 1, Presov 08001, Slovakia.

[Czan, Andrej] Univ Zilina, Fac Mech Engn, Univ 8215-1, Zilina 01026, Slovakia.

Reprint Address: Botko, F (reprint author), Tech Univ Kosice, Fac Mfg Technol Seat Presov, Bayerova 1, Presov 08001, Slovakia.

E-mail Addresses: frantisek.botko@tuke.sk

Author Identifiers:

Author Web of Science ResearcherID =~ ORCID Number

Simkulet, Vladimir 0000-0003-0249-8183



Publisher: SPRINGER-VERLAG BERLIN

Publisher Address: HEIDELBERGER PLATZ 3, D-14197 BERLIN, GERMANY

Web of Science Categories: Engineering, Manufacturing; Engineering, Mechanical
Research Areas: Engineering

IDS Number: BM3QJ

ISSN: 2195-4356

ISBN: 978-3-319-99353-9; 978-3-319-99352-2

29-char Source Abbrev.: LECT N MECH ENG

Source Item Page Count: 12

Funding:
Funding Agency Grant Number
Slovak Research and Development Agency APVV-15-0696

039-TUKE-4/2017
Creep Resistant Steel into the Study Branch Progressive Technologies

This work was supported by the Slovak Research and Development Agency under the contract No. APVV-15-0696 and by project 039-TUKE-4/2017 - Transfer
of Knowledge from Research of Welding the Creep Resistant Steel into the Study Branch Progressive Technologies.

Output Date: 2019-09-17

Record 4 of 13

Title: Strengthening Effect after Disintegration of Stainless Steel Using Pulsating Water Jet

Author(s): Hloch, S (Hloch, Sergej); Srivastava, M (Srivastava, Madhulika); Krolczyk, JB (Krolczyk, Jolanta B.); Chattopadhyaya, S (Chattopadhyaya, Somnath);
Lehocka, D (Lehocka, Dominika); Simkulet, V (Simkulet, Vladimir); Krolczyk, GM (Krolczyk, Grzegorz M.)

Source: TEHNICKI VJESNIK-TECHNICAL GAZETTE Volume: 25 Issue: 4 Pages: 1075-1079 DOI: 10.17559/TV-20170327134630 Published: AUG 2018

Times Cited in Web of Science Core Collection: 3

Total Times Cited: 3

Usage Count (Last 180 days): 0

Usage Count (Since 2013): 3

Cited References: den Dunnen S, 2013, J MECH BEHAV BIOMED, V27, P84, DOI 10.1016/j.jmbbm.2013.06.012

Foldyna J, 2004, ULTRASON SONOCHEM, V11, P131, DOI 10.1016/j.ultsonch.2004.01.008

Foldyna J, 2009, J MATER PROCESS TECH, V209, P6174, DOI 10.1016/j.jmatprotec.2009.06.004

Foldyna J, 2012, TEH VJESN, V19, P381

Hashish M, 2010, J MANUF SCI E-T ASME, V132, DOI 10.1115/1.4001663

Hela R, 2012, J BUS ECON MANAG, V13, P763, DOl 10.3846/16111699.2011.645866

Hloch S, 2015, TEH VJESN, V22, P1609, DOI 10.17559/TV-20150822145550

Hloch S, 2013, TEH VJESN, V20, P593

Hreha P, 2014, METALURGIJA, V53, P533

Hreha P, 2015, METROL MEAS SYST, V22, P315, DOI 10.1515/mms-2015-0024

Hreha P, 2015, INT J ADV MANUF TECH, V77, P763, DOI 10.1007/s00170-014-6497-9

Kumar R, 2017, INT J ADV MANUF TECH, V88, P1687, DOI 10.1007/s00170-016-8776-0

Lehocka D, 2016, MEASUREMENT, V82, P375, DOI 10.1016/j.measurement.2016.01.014

Lehocka D, 2016, PROCEDIA ENGINEER, V149, P236, DOI 10.1016/j.proeng.2016.06.662

Manu R, 2009, WEAR, V266, P1091, DOI 10.1016/j.wear.2009.02.008

Maruda RW, 2017, J MATER ENG PERFORM, V26, P431, DOI 10.1007/s11665-016-2450-4

Raudensky M, 2007, REV METALL-PARIS, V104, P84, DOI 10.1051/metal:2007133

Sitek L, 2013, PROCEDIA ENGINEER, V57, P1036, DOI 10.1016/j.proeng.2013.04.131

Sitek L, 2011, BALT J ROAD BRIDGE E, V6, P235, DOI 10.3846/bjrbe.2011.30

Srivastava M, 2016, PROCEDIA ENGINEER, V149, P472, DOI 10.1016/j.proeng.2016.06.694

Tripathi R, 2016, PROCEDIA ENGINEER, V149, P481, DOI 10.1016/j.proeng.2016.06.695

Zelenak M, 2016, PROCEDIA ENGINEER, V149, P77, DOI 10.1016/j.proeng.2016.06.641

Zelenak M, 2015, MEASUREMENT, V72, P1, DOI 10.1016/j.measurement.2015.04.022

Cited Reference Count: 23

Abstract: The article deals with the measurement of micro-hardness of the track by the action of ultrasonic excitation of pulsating water jet. The cumulative
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Abstract: Paper deals with copper CW004A deformation characteristics evaluation after pulsating water jet disintegration. Experimental samples were
prepared from copper CW004A with marking A, B, and C. As variable factors were selected combinations of pressure of pump pressure and nozzle diameter: A
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Abstract: This article deals with determination of the EOS MaragingSteel MS1 material resistance at different low temperatures. Material resistance was
evaluated in two types of standardized specimens. The impact energy at the specimens tested at 10 degrees C, values for the specimens with no notch were
compared to the V - notch specimens, higher by approximately one - third. When the temperature dropped to 0 degrees C, the values of the impact energy
slightly decreased as well. It therefore follows that lower temperatures result in decrease in the values of the impact strength. This experiment provided us
with the opportunity to find out whether the decrease in temperature impacts the resistance of the tested material.
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Abstract: The article covered the evaluation of the impact energy, notch toughness and morphology of the fracture surfaces of the specimens manufactured
by the Direct Metal Laser Sintering Technology. Specimens without heat treatment with no notch were not broken through in course of testing, therefore
there was no fracture surface present. The heat treatment resulted in the increase in hardness values. The values of impact energy after the heat treatment
was approximately 60 % lower. Ductile intergranular fracture with more or less segmented dimple morphology appeared in every specimen. At places where
the internal plastic bond was resisting the test, cracks remaining after particles broke away from the surface can be seen as craters.
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Abstract: This article is concerned with assessing microstructural properties of metal component manufactured by additive DMLS technology. Two series of
samples were assessed. The first one was manufactured without heat treatment. Samples in the second series were treated with heat in order to assess
increase in hardness and influence on modification of microstructure. Subsequently, values of hardness were measured by Vickers Hardness Test and
modification of microstructure was observed by optical microscope. Evaluations were carried out in three planes in order to assess the differences in layering
of material during its processing. Differences in values of hardness and microstructural components were discovered by examination of changes in three
planes.
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Abstract: Machining as a base technology for the manufacture of precision engineering components has a dominant position. Interaction of machine - tool -
work piece has a significant impact on the quality of surface, next to under surface changes of worked material and finally to the total production process. In
presented work microstructures characteristics of the arising chip are evaluated depending on the defined conditions used for machining. Further basic
patterns of the manufacturing process as well as the accompanying effects on the cutting process are clarified. Theory of formation of chip is not nearly
closed part of the analytical theory of cutting indicates a possibility of further investigation boundaries of these zones of deformation, the application of
mathematical, physical and other methods of examination, verification of modern experimental methods. Thickness of chip was achieved to 50 mu m. This
micro hardness value was selected to the plastic zones. In area of primary plastic deformation was in range from 256.7 to 264.0 HV 0.1. Area of secondary
plastic deformation was higher as primary plastic deformation; it was in range of 289.4 to 357.4 HV 0.1. In plastic deformation area was in range from 261.5 to
278.2 HV 0.1 which is consequence of the action of the outgoing temperature [1].
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Abstract: V. Simkulet, and L. Parilak (Faculty of Manufacturing Technologies of the Technical University of Kosice with a seat in Presov, Slovakia):
Microstructures Characteristics of Fe-0.85Mo-3Mn-0.5C Sintered Steel in Dependence on Sintering Conditions Manganese in combination with Molybdenum
atomized prealloyed powder forms a new group of sintered high strength steels. The final properties of these steels depend on microstructure homogeneity.
The aim was to investigate the alloying of molybdenum prealloyed powder with manganese in comparison with plain iron powder. The circular cross section
samples were prepared for the investigation from basis water atomized and plain iron powders. The microstructure characteristics of sintered samples were
characterized by micro hardness measurement.
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Abstract: Current study revealed that surface roughness of WC-C coating increases with steel substrate roughness reduction and nanohardness (and
indentation modulus) of substrates and coatings does not depend on R, it only substantially increases the scatter of the measurements.
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Abstract: The paper deals with the analysis of compressive forces in the rolls of a pipe conveyor measured on a testing device
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Abstract: The paper proposes a new method for the estimation of the maximal depth of the smooth zone at surfaces created by an Abrasive Waterjet (AWJ).
The new estimation is based on experimental analysis and the experimental study of stainless Steel Surface irregularities created by an AWJ. Surface profile
parameter Ra has been obtained by means of an optical commercial profilometer MicroProf (FRT). The main emphasis is on the analysis of results for
defining the process of creation of a new surface generated by the stream of an AWJ.
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