
E.O.  Paton  E lec t r i c  Weld ing  Ins t i tu te  o f  the  Nat iona l  Academy o f  Sc iences  o f  Ukra ine

International Scientific-Technical and Production Journal
May/June 2017 

No. 5/6
Published since 2000

English translation of the monthly «Avtomaticheskaya Svarka» (Automatic Welding) journal published in Russian since 1948

 
EDITORIAL BOARD

Editor-in-Chief 
B.E. Paton

Scientists of PWI, Kiev 
S.I. Kuchuk-Yatsenko (vice-chief ed.), 

V.N. Lipodaev (vice-chief ed.), 
Yu.S. Borisov, G.M. Grigorenko, 

A.T. Zelnichenko, V.V. Knysh, 
I.V. Krivtsun, Yu.N. Lankin, 

L.M. Lobanov, V.D. Poznyakov, 
I.A. Ryabtsev, K.A. Yushchenko

Scientists of Ukrainian Universities 
V.V. Dmitrik, NTU «KhPI», Kharkov 
V.V. Kvasnitsky, NTUU «KPl», Kiev 
V.D. Kuznetsov, NTUU «KPl», Kiev

Foreign Scientists 
N.P. Alyoshin 

N.E. Bauman MSTU, Moscow, Russia 
Guan Qiao 

Beijing Aeronautical Institute, China 
A.S. Zubchenko 

DB «Gidropress», Podolsk, Russia 
M. Zinigrad 

Ariel University, Israel 
V.I. Lysak 

Volgograd STU, Russia 
Ya. Pilarczyk 

Welding Institute, Gliwice, Poland 
U. Reisgen 

Welding and Joining Institute, Aachen, Germany 
G.A. Turichin 

St. Petersburg SPU, Russia

Founders 
E.O. Paton Electric Welding Institute, NASU 

International Association «Welding»
Publisher 

International Association «Welding»
Translators 

A.A. Fomin, O.S. Kurochko, I.N. Kutianova 
Editor 

N.G. Khomenko 
Electron galley 

D.I. Sereda, T.Yu. Snegiryova
Address 

E.O. Paton Electric Welding Institute, 
International Association «Welding» 

11 Kazimir Malevich Str. (former Bozhenko Str.), 
03680, Kiev, Ukraine 

Tel.: (38044) 200 60 16, 200 82 77 
Fax: (38044) 200 82 77, 200 81 45 

E-mail: journal@paton.kiev.ua 
www.patonpublishinghouse.com 

 
State Registration Certificate 

KV 4790 of 09.01.2001 
ISSN 0957-798X
Subscriptions 

$348, 12 issues per year, 
air postage and packaging included. 

Back issues available.
All rights reserved. 

This publication and each of the articles contained 
herein are protected by copyright. 

Permission to reproduce material contained in this 
journal must be obtained in writing from the Publisher.

© PWI, International Association «Welding», 2017

C O N T E N T S
International Conference «Robotization and Automation 

of Welding Processes», E.O. Paton Electric Welding Institute, 
Kiev, 12–14 June 2017

Mazur A.A., Makovetskaya O.K. and Pustovojt S.V. The main tendencies of 
development of automation and robotization in welding engineering (Review)  ........  2
Korotynsky A.E. and Skopyuk M.I. Intellectualization of processes for control of arc 
welding parameters  ...................................................................................................  9
Tsybulkin G.A. Some problems of robotization of gas-shielded consumable electrode 
arc welding  ................................................................................................................ 14
Juihuei Yao, Peleshenko S.I., Korzhik V.N., Khaskin V.Yu. and Kvasnitsky V.V. 
Concept of creation of an improved artifical intelligence system and computerized 
trainer for virtual welding  ........................................................................................... 19
Turyk E., Szubert L., Dudek S. and Grobosz V. Robotic welding of thin-walled parts 
by TOPTIG method with welding mode monitoring system  ....................................... 27
Lankin Yu.N., Semikin V.F. and Bajshtruk E.N. Stabilization of welding current of 
resistance spot welding machines at mains voltage fluctuations   ............................. 31
Ryabtsev I.A., Soloviov V.G., Lankin Yu.N. and Babinets A.A. Computer system for 
automatic control of arc surfacing processes using electrode wires  ......................... 34
Pfeifer T., Różański M., Grobosz W., Rykała J. and Riabcew I.A. Technological 
aspects of the robotic TOPTIG surfacing of boiler steel tubes using alloy 
Inconel 625  ................................................................................................................ 37
Lobanov L.M., Shapovalov E.V., Goncharov P.V., Dolinenko V.V., Timoshenko A.N. 
and Skuba T.G. Technology of robotic TIG welding of structure elements of stainless 
steels  ......................................................................................................................... 45
Dolinenko V.V., Shapovalov E.V., Skuba T.G., Kolyada V.A., Kuts Yu.V., 
Galagan R.M. and Karpinsky V.V. Robotic system of non-destructive eddy-current 
testing of complex geometry products  ....................................................................... 51
Maksimov S.Yu. Development of technology of sealing heat exchanger pipes by 
automatic wet underwater welding  ............................................................................ 58
Korzhik V.N., Sydorets V.N., Shanguo Han, Babich A.A., Grinyuk A.A. and 
Khaskin V.Yu. Development of a robotic complex for hybrid plasma-arc welding of 
thin-walled structures ................................................................................................. 62
Skachkov I.O. Monitoring of technological process of arc robotic welding  ................ 71
Rudenko P.M., Gavrish V.S., Kuchuk-Yatsenko S.I., Didkovsky A.V. and Antipin E.V. 
Influence of flash butt welding process parameters on strength characteristics of 
railway rail butts  ......................................................................................................... 75
Korzhik V.N., Vojtenko A.N., Peleshenko S.I., Tkachuk V.I., Khaskin V.Yu. and 
Grinyuk A.A. Development of automated equipment for manufacturing 3D metal 
products based on additive technologies  .................................................................. 79
Lendel I.V., Lebedev V.A., Maksimov S.Yu. and Zhuk G.V. Automation of welding 
processes with use of mechanical welding equipment  .............................................. 86
Vertetskaya I.V. and Korotynsky A.E. Application of differential-Taylor 
transformation for modeling processes in resonance power sources  ....................... 92
Exhibition «Welding and Cutting-2017»  .................................................................... 94
Flexible production of welded hulls from enlarged units for light-armored combat 
vehicles ...................................................................................................................... 95



94 ISSN 0957-798X THE PATON WELDING JOURNAL, No. 5–6, 2017

INFORMATION

                                                                                                            

                                                                                                                                                                                                    

eXhibiTion «welding and cuTTing-2017»

On April 4, 2017 at Football manege in Minsk four ex-
hibitions were opened simultaneously: 17th Internation-
al Specialized Exhibition «Welding and Cutting-2017», 
16th International Specialized Exhibition «Powder met-
allurgy-2017», as well as exhibitions «Metal Treat-
ment» and «Protection from Corrosion. Coatings». Or-
ganizer of the exhitions is CJSC «MinskExpo».

These exhibitions are unique by their topics and 
participants, among which there were the companies 
from Belarus, Russia, Ukraine, Lithuania, Turkey, 
France, Check Republic, Germany and China.

At the exhibitions the participants received a 
unique opportunity to promote the information about 
their achievements, the newest developments, to wid-
en the business contacts, to discuss the possibility of 
joint investigations, to find the potential customers of 
the scientific-technical products.

Visitors of the exhibition could get familiar with 
a large exposition of the Ukrainian manufacturers of 
welding consumables, organized by the International 
Association «Welding» (Kiev), among which are the 
companies LLC «Vitapolis», LLC «Sumy-Elektrod» 
and LLC «TM.Veltek».

LLC «Vitapolis» is manufacturing the welding 
wires of HORDA trade mark, applying the advanced 
technologies and equipment. Wires are manufactured 
for welding of carbon and low-alloy steels, stainless 
and heat-resistant steels, armored steels. Wires HOR-
DA are delivered in accordance with standards EN, 
ISO, AWS. Solid wires of 0.8–4.0 mm diameter have 
a grade CE. They are coiled to reels BS200, BS300, 
K415 by a precision coiling, and also put to cardboard 
barrels of 250 and 500 kg weight. Quality Manage-
ment System corresponds to ISO 9001.

LLC «Sumy-Elektrod», whose history started 
since 1930, is a manufacturer of special purpose and 
general purpose welding electrodes. Assortment of 
manufactured electrodes is 175 grades for welding 
of different steels and alloys including carbon and al-
loyed, high-strength and heat-resistant, high-alloyed 
steels and alloys, nickel alloys, cast iron, as well for 
surfacing and cutting. The enterprise is equipped with 
Swiss equipment of a closed technological cycle and 
advanced laboratory-research base, which allows car-
rying out a whole complex of investigations and tests 
in accordance with requirements for the manufactur-
ing products.

LLC «TM.VELTEK» is the largest specialized man-
ufacturer of flux-cored wires for welding, surfacing and 
spraying in Ukraine and included into three largest man-
ufacturers in CIS. Products of LLC «TM.VELTEK» 
are certified in system «UkrSepro». Today LLC «TM.
VELTEK» realizes regular deliveries of a wide spec-
trum of products (more than 98 certified grades of wires 
of 1.2–6.0 mm diameter) to the enterprises of metallur-
gical and mining industries, ship-, machine- and railway 
car building, etc. Quality of products and reliability of 
company are confirmed by numerous awards of the na-
tional and international exhibitions and ratings.

Participants and visitors of exhibitions «Weld-
ing and Cutting-2017», «Powder Metallurgy-2017», 
«Metal Treatment» and «Corrosion Protection. Coat-
ings» received additional impetus for realization the 
most courageous and new projects in future.

Dr. A.T. Zelnichenko

Exposition of the Ukrainian manufacturers of welding consum-
ables
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fleXible producTion of welded hulls from en-
larged uniTs for lighT-armored combaT vehicles

Nowadays, there is a tendency in the world to increase 
the operation of light-armored combat vehicles in the 
regional armed conflicts. At the same time, in Ukraine 
a centralized production capable to satisfy the need in 
welded hulls of light-armored wheeled and caterpillar 
vehicles is still absent, which negatively influences 
the country defense capability and reduces the attrac-
tiveness of Ukraine in the world market of this type of 
military equipment.

Welded hull of a modern light-armored vehicle is 
a complex three-dimensional structure weighing up to 
5 tons and consisting of more than 2000 parts. The 
total length of welds is more than 800 m. The serial 
production of such a workpiece represents a complex 
technical and production problem. The experience of 
applying new armored materials produced in Ukraine 
and other countries for making hulls of domestic 
light-armored vehicles proves their high service qual-
ities. At the same time, the welding of these steels in 
real production conditions revealed a number of seri-

ous problems requiring comprehensive investigations. 
The main difficulties encountered in welding of such 
steels are associated with their tendency to formation 
of hot and cold cracks. In addition, the technological 
process of welding (welding consumables, welding 
modes, preheating conditions of joints and their post-
weld heat treatment) should be chosen in such a way 
that to provide not only high technological strength of 
welded joints, but also the necessary complex of their 
subsequent service properties.

According to the existing technology the hull 
is welded successively, part-by-part in a stationary 
stand, representing a berth with a large number of 
auxiliary technological devices, which significant-
ly complicate the work of welders. At the same time 
80–85 % of welds have to be produced on steep, verti-
cal and overhead planes. The making of such welds is 
quite labor-intensive and difficult to produce and can 
be qualitatively made only by highly-skilled welders. 
Moreover, the efficiency of one stand is approximate-
ly one hull per a month. When it is necessary to pro-
duce the hulls of other type, the stands require a com-
plete re-equipment.

Light-armored wheeled machine

Installation for assembly and welding of suspended tanks

Stands for manufacturing of intermediate composite parts of light-armored wheeled machines
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The specialists of the SE «Experimental Design 
and Technological Bureau of the E.O. Paton Electric 
Welding Institute» developed a technology which al-
lows designing a versatile, continuous positioning in-
dustrial manufacture of welded hulls of light-armored 
wheeled and caterpillar machines.

The separation of welded hull into separate com-
ponents (sections) is made taking into account the la-
bor-intensiveness of manufacture of sections, bearing 
in mind the achievement of balance of this index be-
tween the separate sections. The technology of cre-
ating the welded hull of enlarged components (sec-
tions) which are manufactured at separate production 
sites allows a more rational use of manufacturing ar-
eas, providing a uniform loading of workplaces and 
operators (welders) and, accordingly, increase in la-
bor efficiency, saving energy resources and welding 
consumables, as well as rhythmic work of the entire 
welding production of hulls. The use of this technolo-
gy allows increasing the production capacity of hulls 
up to 20 pcs per a month (with a two-shift work), sig-
nificantly reducing the requirements to qualification 
of welders and improving the quality of welded joints.

Also, the proposed technology allows a quick (per 
a day) change over to the production of hulls of other 
modification (model). For this purpose, it is necessary 
to change the assembly and welding devices in special 
technological equipment, and all the other equipment, 
the cost of which amounts to 85–90 % of the total 
cost of production sites, remains unchanged. In addi-
tion, depending on the needs of production, the line 
elements can be manufactured both with the manual 
as well as with automated control, including the use 
of robots.

The SE «Experimental Design and Technological 
Bureau of the E.O. Paton Electric Welding Institute of 
the NASU» performs works under the contracts with 
the State Enterprise «Ukrspetsexport» on the devel-
opment and manufacture of installations for creation 
of separate components of a light-armored wheeled 
vehicle using technology developed at the SE «Exper-
imental Design and Technological Bureau of the E.O. 
Paton Electric Welding Institute». Within the frame-
work of these agreements, the SE «Experimental 
Design and Technological Bureau of the E.O. Paton 
Electric Welding Institute of the NASU» jointly with 
the Pilot Plant of Welding Equipment of the E.O. Pa-
ton Electric Welding Institute has developed, manu-
factured and supplied the Customer with the elements 
of the continuously positioning line for welding of 
enlarged units of a light-armored wheeled machine. 
The creation of installations for these enlarged units 
is only a small part of capabilities of the developed 
technology.

G.V. Zhuk, A.V. Semenenko, I. I. Komashnya 
(Experimental Design and Technological Bureau 

of the E.O. Paton Electric Welding Institute), 
A.V. Stepakhno (Pilot Plant of Welding Equipment 

of the E.O. Paton Electric Welding Institute)

Berth of general assembly and welding of hull of enlarged units

Example of welding site for manufacture of welded hull enlarged 
unit

Installation for assembly and welding of motor compartment el-
ements


