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E.O. PATON INSTITUTE OF MATERIALS SCIENCE
AND WELDING WAS FOUNDED AT THE IGOR SIKORSKY KPI

I.V. Krivtsun, P.l. Loboda, S.K. Fomichov and V.V. Kvasnytskyi

According to the order of the rector, Profes-
sor Zgurovskyi M.Z, Academician of the NAS
of Ukraine, in accordance with the Decision of
the Academic Council at the National Technical
University of Ukraine «lgor Sikorsky Kyiv Poly-
technic Institute» on the basis of Engineering
Physics (EPF) and Welding (WF) faculties and
departments of Laser Engineering and Physics
and Technical Technologies of the Institute of
Mechanical Engineering (IME) on July 1, 2020,
the newly founded E.O. Paton Institute of Ma-
terials Science and Welding, the abbreviated
name — E.O. Paton IMSW, started its work.
The acting Director of the E.O. Paton Institute
of Materials Science and Welding, Dr. of Techn.
Sci., Professor Loboda P.I., the Corresponding
Member of the NAS of Ukraine was appointed.
The founded Institute is not an ordinary associ-
ation of materials science faculties and depart-
ments. In essence, it is a new modern form of
educational, research and production organiza-
tion — a cluster, whose activities involve close
cooperation with the institutes of the National
Academy of Sciences of Ukraine and industrial
enterprises. The main idea of creating a new in-
stitute is not a usual integration of these three,
undoubtedly the most important areas of activ-
ity, but the achievement of a certain synergetic
effect, when as a result of interaction of partic-
ular components, a new quality is formed. The
partners of the E.O. Paton IMSW are the insti-
tutes of the Department of Physical and Techni-
cal Problems of Materials Science of the NAS of
Ukraine, first of all, E.O. Paton Electric Welding
Institute, |.M.Frantsevich Institute for Problems
of Materials Science, V.M. Bakul Institute for
Superhard Materials and Physico-Technolog-
ical Institute of Metals and Alloys. Among the
industrial business partners there are strategic
enterprises of Ukraine, in particular, the group
of Companies «PlasmaTech», one of the lead-
ing manufacturers of consumables for welding,
mining and metallurgy Company «Metinvesty,
one of the world’s leading manufacturers of ba-
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sic structural material — steel. The main task of
the E.O. Paton IMSW is to accelerate the forma-
tion of a scientific worldview of engineering and
scientific personnel through a close integration
of educational, scientific and practical industri-
al training. The basis of the scientific worldview
is mastering the principles of creating new, or
choosing from existing ones, materials with the
necessary set of physical, chemical and tech-
nological properties that provide a reliable op-
eration of products under certain conditions.
Namely the complex of properties depends on
the nature, atomic-crystalline structure, micro-
structure, phase composition of material and
directly affects parameters of the processes
of materials treatment or manufacture of parts
and components of modern engineering. The
choice of parameters for the technological pro-
cess primarily depends on the physical, chem-
ical and technological properties of materials.
Therefore, the choice of the most productive,
resource- and energy-saving process, the saf-
est for the environment and nature in general
for high-tech production, requires knowledge of
the relationship between the chemical composi-
tion — parameters of technological processes
of treatment or manufacturing — microstructure
and properties of material or product that pro-
vide the performance of the functions specified
by the operating conditions. This approach will
allow combining knowledge of creation, produc-
tion, operation and disposal of materials with
the longest reliable service life. In other words,
combining the efforts of scientific and pedagog-
ical teams of departments will form a modern
scientific worldview on the choice of materials
and technologies, the most effective power,
technical, economic and environmental support
of materials at all stages of creating new mate-
rials of long-term operation. The main compet-
itive advantage of the E.O. Paton IMSW is that
the scientific activities of the departments cover
all stages of the product life cycle based on the
advanced technologies, starting from the devel-
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Figure 1. Stages of the product life cycle, which are coe red by the actii ties of the E.O. Paton IMSW

opment of new materials with specified character-
istics and the creation of parts and structures and
ending in solving recycling problems (Figure 1).
The main purpose of combining scientific and
pedagogical potential, methodological and lab-
oratory base of the departments of the Institute
is to create conditions for generating scientific
knowledge with the direct participation of stu-
dents (bachelors, masters), graduate students
and employers. The main topics for research
works are expected to be found on the basis
of specific technological problems of industri-
al products manufacturers. To strengthen both
the scientific and pedagogical potential and the
laboratory base, close cooperation with the in-
stitutes of the National Academy of Sciences
of Ukraine is envisaged. Starting from the 2"
year, scientists of the institutes of the National
Academy of Sciences of Ukraine will be able to
select and manage qualification scientific works
of bachelors, masters and doctors of philoso-
phy. Thus, in the field of education, a new qual-
ity of training is provided in accordance with a
three-level system in keeping with the scheme
«Bachelor — Master — PhD». Such training will
take place in close cooperation with academic
institutes, which, in turn, require the involve-
ment of young researchers, as well as with in-
dustrial and partner companies that are in dire
need of young, well-trained and highly qualified
engineers. At the same time, such training will
be carried out within the framework of large sci-
entific and technical and research-production
projects, which will be realized by the E.O. Pa-
ton IMSW together with academic institutes and
business partners. In other words, training will
actually take place under conditions as close
as possible to real production. This will signifi-
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cantly improve the level and quality of training
of graduates — professionals who will be more
adapted for further work in science and indus-
try. In the field of science, the main problem of
today’s Ukraine is the lack of able-minded and
talented young scientists — specialists who are
able to solve complex problems put forward by
modern science, especially materials science.
Creation of new laboratories within the E.O. Pa-
ton IMSW, their equipping with state-of-the-art
research equipment at the financial support of
business partners will allow realizing joint large-
scale scientific and technical projects with the
partner institutes of the NAS of Ukraine and, in
particular, international ones with the involve-
ment of young people — students, which are
able to solve complex problems of modern ma-
terials science. Regarding the field of produc-
tion, within the newly established laboratories
of the E.O. Paton IMSW not only fundamental
research works will be carried out, the results
of which will provide a significant contribution
to modern materials science, but also applied,
technological investigations aimed at improv-
ing existing and creating new production tech-
nologies for producing, treatment and joining
of materials. At the same time, the problematic
of basic investigations should be formed on the
basis of inquiries and unresolved issues of pro-
duction in order to solve existing problems and
increase the efficiency of production processes,
provide resource conservation and extend the
service life of products and structures, which
will create new breakthrough technologies and
effective use of energy and labor resources,
creation of new materials. The results of such
investigations should be used in the creation of
technological processes and equipment for their
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Figure 2. Organia tional structure of the E.O. Paton Institute of Materials Science and Welding

realization not only at industrial partner enter-
prises, but also at other industrial enterprises of
Ukraine and in the world. According to the pro-
posed concept, approved at the meeting of the
Academic Council of the Igor Sikorsky KPI on
June 30, 2020, the structure of the E.O. Paton
IMSW was organized (Figure 2).

The E.O. Paton IMSW was founded on the
base of 9 departments of three faculties of the
Igor Sikorsky KPI, in particular:

e Faculty of Laser Equipment and Physical
and Technical Technologies — IME;

e Faculty of High-Temperature Materials and
Powder Metallurgy — EPF;

e Faculty of Foundry Production of Ferrous
and Nonferrous Metals — EPF;

e Faculty of Metallurgical Science and Heat
Treatment — EPF;

e Faculty of Physical and Chemical Funda-
mentals of Technology of Metals — EPF;

e Faculty of Physics of Metals — EPF;

e Faculty of Welding Production — WF;

e Faculty of Electric Welding Machines —
WF;

e Faculty of Surface Engineering — WF.

By merging the departments of Electric Weld-
ing Machines and Surface Engineering (WF)
within the framework of the E.O. Paton IMSW,
a new powerful Department of Smart Technol-
ogies of Joining and Surface Engineering was
founded. The prospects of founding the E.O.
Paton IMSW are associated with the expansion
of capabilities of individual structural units, be-
ing a part of the Institute. In particular, such a
merging creates preconditions for strengthening
the scientific-innovative and educational poten-
tial of structural units, provides an opportunity
for lecturers and research associates of large
departments to carry out major complex stra-
tegic scientific and educational projects of the
state-civilization level, including quality of life.
In addition, it reduces the process of creating
a new innovative competitive product with a
simultaneous synergetic increase in the lead-
ing scientific schools as well as strengthening
and improving the professionalism of scientif-
ic and pedagogical potential of departments.
This is extremely important, because according
to the data of QS World University Rankings
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2020, Igor Sikorsky KPI occupies a fourth place
among Ukrainian higher educational institutions
(HEI), which were included in the ranking of the
best universities in the world. When compiling
the ranking, the authors are guided by a num-
ber of criteria, such as academic reputation of
the institution, citation index of articles by its
lecturers and associates, percentage of foreign
students, reputation of a HEl among employers,
etc. However, according to the analysis, the ex-
isting domestic network of HEI does not seem to
be resulting and efficient as far as it is «closed in
itself», and being a modern world-class univer-
sity implies a tangible participation of the corre-
sponding scientific-production and educational
institution in the global space. According to the
Regulation on accreditation of educational pro-
grams, applied to train applicants for higher ed-
ucation, which is approved by the Order of the
Ministry of Education and Science of Ukraine,
dated July 11, 2019 No. 977, the self-analy-
sis of departments for compliance with the re-
quirements of the National Agency for Quality
Assurance in Higher Education (NAQAHE) was
carried out, the results of which indicate an in-
complete compliance of particular departments
with the current requirements. Therefore, the
foundation of E.O. Paton IMSW is one of the
ways to overcome the lag of Igor Sikorsky KPI
from the world’s leading universities and provide
a full compliance of the quality of student training
by the departments of the Institute and current
educational programs at all levels to the Crite-
ria for assessment of the quality of educational
programs accepted by NAQAHE. An extensive
integration and involvement of institutes of the
NAS of Ukraine and employers’ enterprises in
the implementation of the educational process
at the E.O. Paton IMSW creates preconditions
for improving the results of its activity accord-
ing to the criteria for access to educational pro-
grams and recognition of learning outcomes,
human resources, educational environment and
material resources, internal assurance of quality
of educational programs, transparency and pub-
licity, learning through investigations. This will
promote deepening of the internationalization of
the University, strengthening of the international
component in all aspects of its activities and, in
particular, attract more foreign students and in-
vite well-known foreign scientists and lecturers
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to participate in the educational process with a
simultaneous expansion in the participation of
associates of the Institute in the international
projects. The world trends in higher education
indicate the need in creating favorable condi-
tions within the framework of the University for
self-realization of students, young lecturers and
scientists, providing a continuous improvement
of knowledge of specialists throughout the life,
which is one of the most important tasks of
founding the E.O. Paton IMSW. A rapid orienta-
tion of structural units of the Institute in the train-
ing of highly-qualified specialists to the chal-
lenges of the world market, taking into account
the requirements of employers and industry of
Ukraine is provided through the implementa-
tion of modern management methods within the
framework of the E.O. Paton IMSW, including
also the project management. Such approach
provides a significant improvement in the quality
of scientific and educational projects of a newly
founded Institute both at the stage of their prepa-
ration for submission and at the stage of reali-
zation. On the other hand, the integration pro-
vides new enhanced opportunities for students
and associates of departments to improve the
efficiency of the educational process and inves-
tigations through the joint use of modern labora-
tory facilities of departments of the Institute and
the centers and educational and scientific labo-
ratories equipped with the modern equipment,
created within the E.O. Paton IMSW jointly with
organizations and enterprises. This provides not
only the improvement in the quality of training
specialists by the departments of the Institute,
but also helps to expand the competitiveness
of graduates in solving the threefold problem
material-treatment—joining. With this aim, the
structure of the E.O. Paton IMSW includes re-
search centers and laboratories. In particular,
the Center for Collective Use of Scientific Equip-
ment «Materials Science of Refractory Com-
pounds and Composites» includes the following
laboratories: Laboratory of Electron Microscopy;
Laboratory of X-ray Diffraction Analysis Rigaku;
Laboratory of Mass Spectrometry; Laboratory
of Electron Beam Technologies; Laboratory of
Spark Plasma Sintering; Laboratory of Plas-
ma Technologies; Laboratory of Computer 3D
Modeling and 3D Analysis; Laboratory of Me-
chanical Tests; Laboratory of Micromechanical
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Tests; Laboratory of Optical Microscopy. With-
in the framework of the Institute, the following
centers act: the Center of Power Engineering of
the Future, the Center of Staff Training in accor-
dance with the requirements of the International
Institute of Welding and the following joint edu-
cational and scientific laboratories: Laboratory
of Nanostructural Materials; Laboratory of Elec-
tron-lon Technologies; Laboratory of Plasma,
Hybrid and Additive Technologies (Figure 3).

The founded research centers and laborato-
ries contribute to the solution of both scientific and
educational tasks of the E.O. Paton IMSW. They
allow strengthening the scientific component by
involving not only lecturers of departments to the
research team, but also research associates of
leading research institutes, enterprises and orga-
nizations of Ukraine, provide the creation of a sci-
entific experimental base of collective use with the
involvement of modern equipment for research
works, strengthen the competitiveness of the E.O.
Paton IMSW in the preparation of joint projects
within the framework of national and international
research programs. In the field of education, the
functioning of such structures contributes to the
improvement of existing and creation of new pro-
grams of training courses for students, which take
into account the modern experience and needs of
institutions being a part of the National Academy
of Sciences of Ukraine, leading companies and
enterprises, facilitates the introduction of modern
educational technologies, creates a basis for at-
tracting well-known Ukrainian and international
scientists to teach series of lectures for students
of the Institute (Figure 4), conducting specialized
laboratory works in unique equipment.

In addition, the presence of a close coop-
eration of the team of the E.O. Paton IMSW
with scientists from the institutes of the NAS of
Ukraine and leading enterprises promotes an
increase in the quality of educational and me-
thodical materials of departments, facilitates
the organization of a three-level system for
preparation of experts according to the scheme
bachelor—master—PhD, gives an opportunity to
carry out training of experts of all levels under
the common scientific management. The inno-
vative component is also of great importance in
the work of the Institute. Such a broad integra-
tion allows intensifying the process of publishing
the results of scientific investigations, promotes
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concentration of joint efforts in the organization
of conferences, seminars, publication of results
in well-known scientific journals, which provides
an effective information to enterprises and man-
ufacturers about the created new materials and
technologies, promotes an exchange of expe-
rience with leading experts in Ukraine and in
the world. Such work contributes to the devel-
opment of human resources of the University
and relevant scientific schools. In general, the
presence of such scientific centers and labora-
tories in the structure of the Institute contributes
to the involvement of enterprises and employ-
ers’ organizations in the realization of the edu-
cational process and scientific work of students
and graduate students, facilitates an increase
in the quality of performing qualification works
by students at all levels and an improvement of
teaching disciplines, taking into account modern
requirements of science, industry and employ-
ers. E.O. Paton IMSW is a part of the joint Ger-
man-Ukrainian faculty (Otto von Guericke Uni-
versity). It participates in a dual degree program
with the Federal University of Uberland (Brazil).
An extremely important task is assigned to the
Center of Staff Training of the International In-
stitute of Welding (IIW), which is accredited by
the Education Center of [IW for training of the
following international certified welding special-
ists according to the training programs: Interna-
tional Welding Engineer, International Welding
Technologist, International Welding Inspector.
It provides an increase in the level of training
not only of bachelors, masters and graduate
students of the E.O. Paton IMSW and other en-
gineering faculties of the Igor Sikorsky KPI, as
well as certified specialists of enterprises and
organizations working in the field of welding.
The development of this area of activity is facil-
itated by the involvement of leading specialists
of Ukraine in the creation of the latest methodi-
cal base that meets international requirements,
including textbooks for training international en-
gineers, technologists and welding inspectors
in accordance with the International Institute of
Welding, taking into account the trends of de-
velopment of welding science, equipment and
technologies. Thus, the foundation of the E.O.
Paton IMSW will provide the existence of the
modern educational and scientific center of the
international level at the Igor Sikorsky KPI, which
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A

Figure 3. Students work in the Laboratory of Optical Microscopy (a); Laboratory of Electron Microscopy (b); conducting
research in the Laboratory of X-ray Diffraction Analysis Rigaku (c); computerig d installation PM-300 for plasma-powder

surfacing in the Laboratory of Electron-lon Technologies (d)

is aimed at the development of new materials
and smart technologies for their joining on the
basis of combining the potential of the leading
scientific schools of the Igor Sikorsky KPI in the
field of materials science, metallurgy, welding,
surface engineering and laser technologies, as
well as quality assurance of materials, products
and structures. And the main advantage of the

newly founded structure is the ability to provide
the full life cycle of materials, which combines
their creation, production, joining, application
and disposal. Such an approach allows E.O.
Paton IMSW to carry out an expanded range of
scientific and innovative projects and increase
the contribution of Ukrainian science to modern
world materials science.

Figure 4. Yuryi Gogotsi, world famous graduate of EPF of KPI. Dr. of Techn. Sci., Prof., founder of the Institute of Nan-
otechnology of Drer | Unie rsity (Philadelphia, USA), nominee for the Nobel Priz in Physics in 2019, delie rs an open

lecture at the Igor Sikorsky KPI (2020)
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