
1                                                 

International Scientific-Technical and Production Journal
Founded in January 2000 (12 Issues Per Year)

EDITORIAL BOARD
Editor-in-chief 
I.V. Krivtsun E.O. Paton Electric Welding Institute, Kyiv, Ukraine

Deputy Editor-in-chief 
S.V. Akhonin E.O. Paton Electric Welding Institute, Kyiv, Ukraine

Deputy Editor-in-chief 
L.M. Lobanov E.O. Paton Electric Welding Institute, Kyiv, Ukraine

Editorial Board Members

O.M. Berdnikova E.O. Paton Electric Welding Institute, Kyiv, Ukraine
Chang Yunlong School of Materials Science and Engineering, 

Shenyang University of Technology, Shenyang, China
V.V. Dmitrik NTUU «Kharkiv Polytechnic Institute», Kharkiv, Ukraine
Dong Chunlin China-Ukraine Institute of Welding of Guangdong Academy of Sciences, Guangzhou, China
A. Gumenyuk Bundesanstalt für Materialforschung und –prüfung (BAM), Berlin, Germany
V.V. Knysh E.O. Paton Electric Welding Institute, Kyiv, Ukraine
V.M. Korzhyk E.O. Paton Electric Welding Institute, Kyiv, Ukraine
V.V. Kvasnytskyi NTUU «Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, Ukraine
Yu.M. Lankin E.O. Paton Electric Welding Institute, Kyiv, Ukraine
S.Yu. Maksymov E.O. Paton Electric Welding Institute, Kyiv, Ukraine
M.O. Pashchin E.O. Paton Electric Welding Institute, Kyiv, Ukraine
Ya. Pilarczyk Welding Institute, Gliwice, Poland
V.D. Poznyakov E.O. Paton Electric Welding Institute, Kyiv, Ukraine
U. Reisgen Welding and Joining Institute, Aachen, Germany
I.O. Ryabtsev E.O. Paton Electric Welding Institute, Kyiv, Ukraine
V.M. Uchanin Karpenko Physico-Mechanical Institute, Lviv, Ukraine
Yang Yongqiang South China University of Technology, Guangzhou, China

Managing Editor 
O.T. Zelnichenko International Association «Welding», Kyiv, Ukraine

© E.O. Paton Electric Welding Institute of NASU, 2021 
© International Association «Welding» (Publisher), 2021 
© LLC «Scientific Journals», 2021

The content of the journal includes articles received from authors from around the world in the field of welding, 
metallurgy, material science and selectively includes translations into English of articles from the following journals, 
published by PWI in Ukrainian:
• Automatic Welding (https://patonpublishinghouse.com/eng/journals/as);
• Technical Diagnostics & Nondestructive Testing (https://patonpublishinghouse.com/eng/journals/tdnk);
• Electrometallurgy Today (https://patonpublishinghouse.com/eng/journals/sem).

E.O. Paton Electric Welding Institute of the National Academy of Science of Ukraine 
– • – 

International Association «Welding» 
– • – 

LLC «Scientific Journals»

The Paton Welding Journal

Address of Editorial Board 
E.O. Paton Electric Welding Institute, 11 Kazymyr Malevych Str. (former Bozhenko), 03150, Kyiv, Ukraine 
Tel./Fax: (38044) 200 82 77, E-mail: journal@paton.kiev.ua 
https://patonpublishinghouse.com/eng/journals/tpwj

State Registration Certificate 24933-14873 ПР from 13.08.2021 
ISSN 0957-798X, DOI: http://dx.doi.org/10.37434/tpwj
Subscriptions, 12 issues per year: 
$384 — annual subscription for the printed (hard copy) version, air postage and packaging included; 
$312 — annual subscription for the electronic version 
(sending issues in pdf format or providing access to IP addresses).

12
2021



CONTENTS

ORIGINAL ARTICLES

A.V. Zavdoveev, V.D. Poznyakov, M. Rogante, S.L. Zhdanov, T.G. Solomiichuk, 
O.A. Shyshkevych 
Influence of a forced mode of pulsed-arc weldIng on the structure 
and propertIes of joInts of steel of the strength class c440*  .....................   3

V.M. Korzhyk, V.Yu. Khaskin, A.A. Grynyuk, E.V. Illyashenko, A.V. Bernatskyi, 
Peleshenko S.I. 
features of laser-plasma weldIng of corrosIon-resIstant steel aIsI 304 
wIth laser applIcatIon*  ......................................................................................................   9

L.A. Taraborkin , V.V. Holovko 
calculated-eXperImental model of dIstrIButIon of non-metallIc 
InclusIons In the metal of welds BY sIZes*  ................................................................  18

Yu.M. Lankin, V.G. Soloviov, V.G. Tyukalov, I.Yu. Romanova 
staBIlItY of the process of electroslag weldIng wIth BIfIlar power 
cIrcuIt wIthout eQualIZIng wIre*  ...................................................................................  24

Yu.S. Borysov, A.L. Borysova, T.V. Tsymbalista, A.I. Kildiy, K.V. Yantsevych, Z.G. Ipatova 
producIng and propertIes of detonatIon coatIngs Based 
on femonicrB amorphIZIng alloY wIth addItIon of strengthenIng 
phases* ......................................................................................................................................  29

A. Vashchuk, M. Iurzhenko, M. Korab, Е. Privalko 
chemIcal weldIng of polYurethanes and theIr composItes*  ............................  36

Yu.A. Kurapov, V.O. Osokin, G.G. Didikin, L.A. Krushynska, S.E. Lytvyn, V.V. Boretskyi 
producIng fe-Based nanopartIcles In nacl matrIX 
BY the method of eB-pVd on a rotatIng suBstrate**  ..............................................  41

L.M. Lobanov, V.V. Savytskyi, I.V. Kyianets, O.P. Shutkevich, K.V. Shyian 
non-destructIVe testIng of elements of tItanIum honeYcomB panels 
BY shearographY method usIng Vacuum load***  .....................................................  49

INFORMATION

openIng of hIgh-relIef memorIal Board to academIcIan B.e. paton*  ................  55

2

THE PATON WELDING JOURNAL, ISSUE 12, DECEMBER 2021 ISSN 0957-798X

                                                                                                                                                                                  

                                                                                                                                                                                                    

           

*Translated Article(s) from «Automatic Welding», No. 12, 2021. 
**Translated Article(s) from «Electrometallurgy Today», No. 3. 2021. 
***Translated Article(s) from «Technical Diagnostics & Nondestructive Testing», No. 4, 2021.



55

INFORMATION                                                                                                                                                                                                    

                                                                                                                                                                               

OPENING OF HIGH-RELIEF MEMORIAL BOARD 
TO ACADEMICIAN B.E. PATON

On November 11, 2021 a 
solemn opening of high-re-
lief memorial board to aca-
demician B.E. Paton, Direc-
tor of the Institute, President 
of the National Academy of 
Sciences of Ukraine took 
place at the E.O. Paton Elec-

tric Welding Institute of the National Academy of Sci-
ences of Ukraine. Employees of PWI, National Acad-
emy of Sciences of Ukraine, Kiev enterprises, and 
media were present in the meeting on the occasion of 
this event. The meeting was opened by I.V. Krivtsun, 
academician of the NAS of Ukraine, Director of the 
Institute.

In his speech I.V. Krivtsun noted that Borys E. Paton 
is an outstanding Ukrainian scientist in the field of weld-
ing, metallurgy and technology of materials, materials 
science, prominent public figure and talented organizer 
of scientific research. Together with his father, Evgen 
O. Paton, he created the world-renowned Paton scien-
tific school. B.E. Paton gained international prestige due 
to his versatile and extremely fruitful scientific and en-
gineering activity, and desire to direct fundamental re-
search to solving the problems of society.

He had a profound understanding of the role of sci-
ence in society, its goals and objectives, and success-
fully combined active scientific and social-political 
work. Under his leadership Ukrainian science received 
a new powerful impulse in its development. After dis-
integration of the Soviet Union and formation of in-
dependent Ukraine under the conditions of an acute 
economic crisis Borys Paton managed to preserve the 
Academy, its main scientific schools, principles of ac-
ademic self-management, perform restructuring of the 
Academy in accordance with the new conditions, and 
direct fundamental and applied research to solving ur-
gent tasks of creating a young state.

Borys Paton was not only an outstanding scientist 
and organizer of science, but also an excellent edu-
cator and teacher with a capital letter. He brought up 
a whole galaxy of scientists in the field of welding, 
metallurgy and materials science. Borys Paton always 
was democratic, well-wishing, open to communica-
tion, ready to help in solving not just the scientific, but 
urgent social and everyday problems of the staff of the 
Institute and the Academy.

Borys E. Paton was a true leader, creative per-
sonality, highly respectable and kind person, who 
had fantastic energy and working capacity, and deep 
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knowledge in many fields. He had a generous nature, 
keen analytical mind and excellent sense of humour. 
Bright memory of this outstanding person, talented 
scientist, organizer of science and public figure will 
forever remain in our heats.

Academician A.G. Zagorodnyi, President of the 
National Academy of Sciences of Ukraine, noted that 
opening of the memorial high-relief board to B.E. 
Paton is an important event. He was a distinguished 
scientist and engineer, and outstanding organizer of 
Ukrainian science. B.E. Paton had two most important 
things in his life — NAS of Ukraine and PWI, which 
he cared for as though these were his children. During 
the period of his leadership, Ukrainian science was 
developing fruitfully, new institutes opened, and new 
directions of research emerged. There is fundamental 

and applied science, but B.E. Paton is a vivid example 
of how purpose-oriented research can be developed 
and how these directions can be united. During the pe-
riod of his leadership, PWI gained worldwide recog-
nition as a leading scientific center. With this high-re-
lief board opened today B.E. Paton will continue to 
live in our hearts.

Kind words about Borys Paton were also shared 
by academician L.M. Lobanov, PWI Deputy Direc-
tor, V.O. Shapovalov, Corresp. Memb. of NASU, ac-
ademician K.A. Yushchenko, PWI Department Head, 
academician V.V. Petrov, Director of the Institute of 
Information Registration and academician A.G. Nau-
movets, Head of NASU Commission on perpetuating 
the memory of academician B.E. Paton.

At the end of the meeting I.V. Krivtsun thanked 
all those present and emphasized that the memory 
of B.E. Paton will remain forever in our hearts and 
the best guarantee for it will be our fruitful work in 
modern science, following the example of the distin-
guished scientist.

The author of the high-relief board is V.G. Koren, 
a well-known sculptor, member of the Union of Artists 
of Ukraine. The bronze high-relief board was made in 
the classic style of the traditional portrait genre. The 
installation in the form of a welding flash symbolizes 
emergence of new ideas, of which B.E. Paton had a 
lot. The high-relief board was created with voluntary 
contributions of PWI employees.
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