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Summaries of the articles
Marek St. Węglowski, Robert Jachym, 
Krzysztof Krasnowski, Krzysztof 
Kwieciński, Janusz Pikuła – Induction 
and Electric Arc-Based Melting of 
Thermally Sprayed Layers – Overview
doi: 10.17729/ebis.2021.1/1

 In many cases, the technology enabling the 
melting of thermally sprayed layers has no al-
ternative. High-performance thermal spraying 
processes make it possible to obtain densely 
sprayed layers. However, previous research re-
vealed that sprayed layers are characterised 
by porosity and numerous material imper-
fections. The above-named situation results 
from the specific manner of layer application. 
The article overviews induction and arc-based 
technologies enabling the melting of sprayed 
layers as well as discusses possible post-spray 
imperfections.

Radosław Ciokan, Michał 
Urbańczyk, Aleksander Lisiecki – The 
Development of a Technology of the 
Laser-Based Welding of Butt Joints in 
Composite Tubes
doi: 10.17729/ebis.2021.1/2

The article presents the results concerning the 
development of a technology combining la-
ser welding and hybrid surfacing enabling the 
making of butt joints in composite tube grades 
Sanicro 38/4L7 and 3R12/4L7. The tests involved 
the determination of the parameters of the la-
ser welding of tube grade 4L7 and the hybrid 
surfacing of the external layer of tube grade 
Sanicro 38 and 3R12. The article also presents 
the results of the macro and microscopic tests 
of the joints.  

Rafał Jurkiewicz, Jacek Słania – 
Application of Heads with the Water 
Coupling for Measuring Thicknesses 
of Tubes Used in Coal-Fuelled 

Power Engineering Systems. Part 1 – 
Primary Issues 
doi: 10.17729/ebis.2021.1/3

The first part of the article presents basic in-
formation concerning measurements of cor-
rosion thickness measurements (mapping) in 
respect of issues accompanying the combus-
tion of biomass in currently operated power 
boilers. The article emphasises issues related 
to the degradation of the surface of waterwall 
tubes and stresses the necessity of applying a 
technique enabling the performance of relia-
ble measurements through the destroyed sur-
face of the boiler tube. The article also presents 
issues possibilities of using Spot weld types of 
transducers and the water column as a method 
enabling the non-contact of the rube surface.

Łukasz Rawicki – Unconventional 
Method of Non-Destructive Tests, 
Part 1  
doi: 10.17729/ebis.2021.1/4

The article presents methods which can be 
used when conventional non-destructive tests 
are unable to detect discontinuities. Non-de-
structive testing methods are based on phys-
ical phenomena enabling the obtainment of 
diagnostic information. Diagnostic informa-
tion can be obtained using commonly applied 
methods as well as less popular techniques of 
specific nature.

Antoni Sawicki – The Mayr-Pentegov 
Model of Electric Arc Involving the 
Use of the Exponential Function and 
Enabling the Approximation of Static 
Characteristics
doi: 10.17729/ebis.2021.1/5

The article presents the justified use of func-
tions containing the exponential component 
for the approximation of the static current-volt-
age characteristics of electric arc. The Author 

http://creativecommons.org/licenses/by-nc/3.0/
http://bulletin.is.gliwice.pl/


No. 1/20214 BIULETYN INSTYTUTU SPAWALNICTWA

proposed a new function approximating the 
above-named characteristics which were next 
used in the mathematical Mayr-Pentegov mod-
el, expressed in two, i.e. differential and inte-
gral, forms. The two forms constituted the 
basis enabling the development of macro-
models using controlled voltage and current 
sources. The article also presents families of 

dynamic current-voltage characteristics ob-
tained through the simulation of processes in a 
circuit containing macromodels of arc powered 
by the source of current characterised by sinu-
soidal and trapezoidal waveforms and various 
frequency. The article demonstrates the usabil-
ity of the proposed variants of the Mayr-Pen-
tegov model.

http://bulletin.is.gliwice.pl/
http://creativecommons.org/licenses/by-nc/3.0/


BIULETYN INSTYTUTU SPAWALNICTWANo. 1/2021 5

Biuletyn Instytutu Spawalnictwa
ISSN 2300-1674

Publisher:
Łukasiewicz - Instytut Spawalnictwa

Editorial Board:
Editor-in-Chief: dr hab. inż. Mirosław Łomozik
Deputy Editor-in-Chief: dr hab. inż. Zygmunt 

Mikno
Editorial Secretary: mgr Marek Dragan

Honorary Founder Editor: Prof. dr hab. inż. Jan 
Pilarczyk

Editorial Team:
Technical Editor: mgr Joanna Gubernat

Proofreader of Text in English: 
mgr Barbara Dobaj-Tumidajewicz

Proofreaders of Scientific Text in Polish: 
mgr inż. Antonina Ślęzak, mgr Justyna Szmyt

Translator: mgr Wojciech Cesarz
Section Editors (in alphabetical order):
Prof. Janusz Adamiec (Silesian University 

of Technology, Katowice, Poland) – New and 
advanced materials

Dr inż. Krzysztof Krasnowski – 
Destructive testing in welding engineering

Dr inż. Michał Kubica – 
Training and certification in welding engineering
Dr inż. Dawid Majewski – Brazing and soldering

Dr inż. Jolanta Matusiak – 
Ecology in welding engineering

Dr inż. Jerzy Niagaj – Welding consumables
Dr inż. Tomasz Pfeifer – Arc welding technologies

Dr inż. Adam Pietras – Resistance and friction 
welding processes

Dr inż. Janusz Pikuła – FEM analysis 
in welding engineering

mgr inż. Adam Pilarczyk – IT systems 
for welding technologies

Prof. Jacek Słania – Non-destructive testing 
in welding engineering

Dr inż. Sebastian Stano – Robotics and laser 
welding processes

Dr hab. inż. M. Stępień, Prof. at Silesian 
University of Technology – Welding equipment 

and monitoring of welding processes
Dr inż. Aleksandra Węglowska – Adhesive bonding

Dr inż. Marek St. Węglowski – Electron beam 
welding technologies and surface engineering

International Scientific Committee 
(in alphabetical order):

Dr Fernando Mañas Arteche – General Manager of 
Asociación Española de Soldadura y Tecnologías de 

Unión (CESOL), Spain
Dr Peter Brziak – Director of the Research and 
Development at the Welding Research Institute, 

Bratislava, Slovakia
Dr Luca Costa – Instituto Italiano della Saldatura, 

Genova, Italy, Chief Executive Officer 
International Institute of Welding (IIW)

Prof. Dorin Dehelean – Executive Director of Ro-
manian Welding Association, Timisoara, Romania

Prof. Stanisław Dymek – AGH University of 
Science and Technology Kraków, Poland

Dr hab. inż. Dariusz Fydrych, Prof. PG – Gdańsk 
University of Technology, Gdańsk, Poland
Dr hab. inż. Grzegorz Golański, Prof. PCz 
– Częstochowa University of Technology, 

Częstochowa, Poland
Dr hab. inż. Jacek Górka, Prof. Pol. Śl. – Silesian 

University of Technology, Gliwice, Poland
Prof. Carter Hamilton – Miami University, 

Oxford, USA
Prof. Andrzej Kolasa – Warsaw University of 

Technology
Prof. Slobodan Kralj – Faculty of Mechan-
ical Engineering and Naval Architecture, 

Department of Welded Structures, University of 
Zagreb, Croatia

Prof. Igor Vitalievich Krivtsun – Director of 
the E. O. Paton Electric Welding Institute, Kiev, 
Ukraine, academician of the National Academy 

of Science of Ukraine
Prof. Jerzy Łabanowski – Gdańsk University of 

Technology, Poland
Prof. Leonid M. Łobanov – E. O. Paton Electric 

Welding Institute, Kiev, Ukraine, academician of 
the National Academy of Science of Ukraine
Dr Cécile Mayer – Institut de Soudure, Yutz, 

France
Dr hab. inż. Krzysztof Mroczka, Prof. UP – 
Pedagogical University of Kraków, Poland

Prof. Tomasz Węgrzyn – Silesian University of 
Technology, Poland

Dr hab. inż. Adam Zieliński – Director of 
Łukasiewicz – Institute for Ferrous Metallurgy, 

Gliwice, Poland

http://creativecommons.org/licenses/by-nc/3.0/
http://bulletin.is.gliwice.pl/


http://www.is.gliwice.pl/en/indexen.php



