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

I . V .  K r i v t s u n ,  P . I .  L o b o d a ,  S. K .  F o m i c h o v  and V . V .  K v a s n y t s k y i

According to the order of the rector,  Profes-
sor Z gurov skyi M.Z ,  Academ ician of the NAS 
of Ukraine,  in accordance with the Decision of 
the Academ ic Council at the National Technical 
Univ ersity of Ukraine « Igor Sikorsky Kyiv  Poly-
technic Institute»  on the basis of Engineering 
Physics ( EPF)  and Welding ( WF)  faculties and 
dep artm ents of Laser Engineering and Physics 
and Technical Technologies of the Institute of 
Mechanical Engineering ( IME)  on J uly 1,  20 20 ,  
the newly founded E.O. Paton Institute of Ma-
terials Science and Welding,  the abbrev iated 
name ² E.Ɉ. Paton I06:� 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 Corresp onding 
Mem ber of the NAS of Ukraine was ap p ointed. 
The founded Institute is not an ordinary associ-
ation of m aterials science faculties and dep art-
m ents. In essence,  it is a new m odern form  of 
educational,  research and p roduction organiz a-
tion —  a cluster,  whose activ ities inv olv e close 
coop eration with the institutes of the National 
Academ y of Sciences of Ukraine and industrial 
enterp rises. The m ain idea of creating a new in-
stitute is not a usual integration of these three,  
undoubtedly the m ost im p ortant areas of activ -
ity,  but the achiev em ent of a certain synergetic 
effect,  when as a result of interaction of p artic-
ular com p onents,  a new q uality is form ed. The 
partners of the E.Ɉ. Paton I06: are the insti -
tutes of the Dep artm ent of Physical and Techni-
cal Problem s of Materials Science of the NAS of 
Ukraine� first of all� E.Ɉ. Paton Electric :elding 
Institute� ȱ.Ɇ.)rantsevich Institute for Problems 
of Materials Science,  V .M. B akul Institute for 
Sup erhard Materials and Physico- Technolog-
ical Institute of Metals and Alloys. Am ong the 
industrial business p artners there are strategic 
enterp rises of Ukraine,  in p articular,  the group  
of Com p anies « Plasm aTech» ,  one of the lead-
ing m anufacturers of consum ables for welding,  
m ining and m etallurgy Com p any « Metinv est» ,  
one of the world’ s leading m anufacturers of ba-

sic structural m aterial —  steel. The m ain task of 
the E.Ɉ. Paton I06: 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 m astering the p rincip les of creating new,  or 
choosing from  ex isting ones,  m aterials with the 
necessary set of p hysical,  chem ical and tech-
nological p rop erties that p rov ide a reliable op -
eration of p roducts under certain conditions. 
Nam ely the com p lex  of p rop erties dep ends on 
the nature,  atom ic- crystalline structure,  m icro-
structure,  p hase com p osition of m aterial and 
directly affects p aram eters of the p rocesses 
of m aterials treatm ent or m anufacture of p arts 
and com p onents of m odern engineering. The 
choice of p aram eters for the technological p ro-
cess p rim arily dep ends on the p hysical,  chem -
ical and technological p rop erties of m aterials. 
Therefore,  the choice of the m ost p roductiv e,  
resource-  and energy- sav ing p rocess,  the saf-
est for the env ironm ent and nature in general 
for high- tech p roduction,  req uires knowledge of 
the relationship  between the chem ical com p osi-
tion —  p aram eters of technological p rocesses 
of treatm ent or m anufacturing —  m icrostructure 
and p rop erties of m aterial or p roduct that p ro-
vide the performance of the functions specified 
by the op erating conditions. This ap p roach will 
allow com bining knowledge of creation,  p roduc-
tion,  op eration and disp osal of m aterials with 
the longest reliable serv ice life. In other words,  
combining the efforts of scientific and pedagog -
ical team s of dep artm ents will form  a m odern 
scientific worldview on the choice of materials 
and technologies,  the m ost effectiv e p ower,  
technical,  econom ic and env ironm ental sup p ort 
of m aterials at all stages of creating new m ate-
rials of long- term  op eration. The m ain com p et-
itive advantage of the E.Ɉ. Paton I06: is that 
the scientific activities of the departments cover 
all stages of the p roduct life cycle based on the 
adv anced technologies,  starting from  the dev el-
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opment of new materials with specified character-
istics and the creation of p arts and structures and 
ending in solv ing recycling p roblem s ( Figure 1) .

The main purpose of combining scientific and 
p edagogical p otential,  m ethodological and lab-
oratory base of the dep artm ents of the Institute 
is to create conditions for generating scientific 
knowledge with the direct p articip ation of stu-
dents ( bachelors,  m asters) ,  graduate students 
and em p loyers. The m ain top ics for research 
works are ex p ected to be found on the basis 
of specific technological problems of industri -
al p roducts m anufacturers. To strengthen both 
the scientific and pedagogical potential and the 
laboratory base,  close coop eration with the in-
stitutes of the National Academ y of Sciences 
of Ukraine is env isaged. Starting from  the 2nd 
year,  scientists of the institutes of the National 
Academ y of Sciences of Ukraine will be able to 
select and manage qualification scientific works 
of bachelors,  m asters and doctors of p hiloso-
phy. Thus� in the field of education� a new qual -
ity of training is p rov ided in accordance with a 
three- lev el system  in keep ing with the schem e 
« B achelor –  Master –  PhD» . Such training will 
take p lace in close coop eration with academ ic 
institutes,  which,  in turn,  req uire the inv olv e-
m ent of young researchers,  as well as with in-
dustrial and p artner com p anies that are in dire 
need of young� well-trained and highly qualified 
engineers. At the sam e tim e,  such training will 
be carried out within the fram ework of large sci-
entific and technical and research-production 
projects� which will be realized by the E.Ɉ. Pa -
ton IMSW together with academ ic institutes and 
business p artners. In other words,  training will 
actually take p lace under conditions as close 
as possible to real production. This will signifi -

cantly im p rov e the lev el and q uality of training 
of graduates —  p rofessionals who will be m ore 
adap ted 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- m inded and 
talented young scientists —  sp ecialists who are 
able to solv e com p lex  p roblem s p ut forward by 
m odern science,  esp ecially m aterials science. 
&reation of new laboratories within the E.Ɉ. Pa -
ton IMSW,  their eq uip p ing with state- of- the- art 
research equipment at the financial support of 
business p artners will allow realiz ing j oint large-
scale scientific and technical projects with the 
p artner institutes of the NAS of Ukraine and,  in 
p articular,  international ones with the inv olv e-
m ent of young p eop le —  students,  which are 
able to solv e com p lex  p roblem s of m odern m a-
terials science. 5egarding the field of produc -
tion,  within the newly established laboratories 
of the E.Ɉ. Paton I06: not only fundamental 
research works will be carried out,  the results 
of which will provide a significant contribution 
to m odern m aterials science,  but also ap p lied,  
technological inv estigations aim ed at im p rov -
ing ex isting and creating new p roduction tech-
nologies for p roducing,  treatm ent and j oining 
of m aterials. At the sam e tim e,  the p roblem atic 
of basic inv estigations should be form ed on the 
basis of inq uiries and unresolv ed issues of p ro-
duction in order to solv e ex isting p roblem s and 
increase the efficiency of production processes� 
p rov ide resource conserv ation and ex tend the 
serv ice life of p roducts and structures,  which 
will create new breakthrough technologies and 
effectiv e use of energy and labor resources,  
creation of new m aterials. The results of such 
inv estigations should be used in the creation of 
technological p rocesses and eq uip m ent for their 

F i g u r e  1 .  Stages of the p roduct life cycle,  which are cove red by the activi ties of the E.O. Paton IMSW



4 ISSN 0957-798X THE PATON WELDING JOURNAL, No. 8, 2020

E.O. Paton Institute of Materials Science and Welding

                                                                                                            

                                                                                                                                                                                                    

realiz ation not only at industrial p artner enter-
p rises,  but also at other industrial enterp rises of 
Ukraine and in the world. According to the p ro-
p osed concep t,  ap p rov ed at the m eeting of the 
Academ ic Council of the Igor Sikorsky KPI on 
-une �0� 2020� the structure of the E.Ɉ. Paton 
IMSW was organiz ed ( Figure 2) .

The E.Ɉ. Paton I06: was founded on the 
base of 9 dep artm ents of three faculties of the 
Igor Sikorsky KPI,  in p articular:

● Faculty of Laser Eq uip m ent and Physical 
and Technical Technologies —  IME;

● Faculty of High- Tem p erature Materials and 
Powder Metallurgy —  EPF;

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

● Faculty of Metallurgical Science and Heat 
Treatm ent —  EPF;

● Faculty of Physical and Chem ical Funda-
m entals of Technology of Metals —  EPF;

● Faculty of Physics of Metals —  EPF;
● Faculty of Welding Production —  WF;  
● Faculty of Electric Welding Machines —

WF;
● Faculty of Surface Engineering —  WF.

B y m erging the dep artm ents of Electric Weld-
ing Machines and Surface Engineering ( WF)  
within the fram ework of the E.O. Paton IMSW,  
a new p owerful Dep artm ent of Sm art Technol-
ogies of J oining and Surface Engineering was 
founded. The p rosp ects of founding the E.O. 
Paton IMSW are associated with the ex p ansion 
of cap abilities of indiv idual structural units,  be-
ing a p art of the Institute. In p articular,  such a 
m erging creates p reconditions for strengthening 
the scientific-innovative and educational poten -
tial of structural units,  p rov ides an op p ortunity 
for lecturers and research associates of large 
dep artm ents to carry out m aj or com p lex  stra-
tegic scientific and educational projects of the 
state- civ iliz ation lev el,  including q uality of life. 
In addition,  it reduces the p rocess of creating 
a new innov ativ e com p etitiv e p roduct with a 
sim ultaneous synergetic increase in the lead-
ing scientific schools as well as strengthening 
and im p rov ing the p rofessionalism  of scientif-
ic and p edagogical p otential of dep artm ents. 
This is ex trem ely im p ortant,  because according 
to the data of Q S World Univ ersity Rankings 

F i g u r e  2 .  Organiza tional structure of the E.O. Paton Institute of Materials Science and Welding
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20 20 ,  Igor Sikorsky KPI occup ies a fourth p lace 
am ong Ukrainian higher educational institutions 
( HEI) ,  which were included in the ranking of the 
best univ ersities in the world. When com p iling 
the ranking,  the authors are guided by a num -
ber of criteria,  such as academ ic rep utation of 
the institution,  citation index  of articles by its 
lecturers and associates,  p ercentage of foreign 
students,  rep utation of a HEI am ong em p loyers,  
etc. Howev er,  according to the analysis,  the ex -
isting dom estic network of HEI does not seem  to 
be resulting and efficient as far as it is «closed in 
itself» ,  and being a m odern world- class univ er-
sity im p lies a tangible p articip ation of the corre-
sponding scientific-production and educational 
institution in the global sp ace. According to the 
Regulation on accreditation of educational p ro-
gram s,  ap p lied to train ap p licants for higher ed-
ucation,  which is ap p rov ed by the Order of the 
Ministry of Education and Science of Ukraine,  
dated J uly 11,  20 19 No. 97 7 ,  the self- analy-
sis of dep artm ents for com p liance with the re-
q uirem ents of the National Agency for Q uality 
Assurance in Higher Education ( NAQ AHE)  was 
carried out,  the results of which indicate an in-
com p lete com p liance of p articular dep artm ents 
with the current req uirem ents. Therefore,  the 
foundation of E.O. Paton IMSW is one of the 
ways to ov ercom e the lag of Igor Sikorsky KPI 
from  the world’ s leading univ ersities and p rov ide 
a full com p liance of the q uality of student training 
by the dep artm ents of the Institute and current 
educational p rogram s at all lev els to the Crite-
ria for assessm ent of the q uality of educational 
p rogram s accep ted by NAQ AHE. An ex tensiv e 
integration and inv olv em ent of institutes of the 
NAS of Ukraine and em p loyers’  enterp rises in 
the im p lem entation of the educational p rocess 
at the E.O. Paton IMSW creates p reconditions 
for im p rov ing the results of its activ ity accord-
ing to the criteria for access to educational p ro-
gram s and recognition of learning outcom es,  
hum an resources,  educational env ironm ent and 
m aterial resources,  internal assurance of q uality 
of educational p rogram s,  transp arency and p ub-
licity,  learning through inv estigations. This will 
p rom ote deep ening of the internationaliz ation of 
the Univ ersity,  strengthening of the international 
com p onent in all asp ects of its activ ities and,  in 
p articular,  attract m ore foreign students and in-
v ite well- known foreign scientists and lecturers 

to p articip ate in the educational p rocess with a 
sim ultaneous ex p ansion in the p articip ation of 
associates of the Institute in the international 
p roj ects. The world trends in higher education 
indicate the need in creating fav orable condi-
tions within the fram ework of the Univ ersity for 
self- realiz ation of students,  young lecturers and 
scientists,  p rov iding a continuous im p rov em ent 
of knowledge of sp ecialists throughout the life,  
which is one of the m ost im p ortant tasks of 
founding the E.O. Paton IMSW. A rap id orienta-
tion of structural units of the Institute in the train-
ing of highly-qualified specialists to the chal -
lenges of the world m arket,  taking into account 
the req uirem ents of em p loyers and industry of 
Ukraine is p rov ided through the im p lem enta-
tion of m odern m anagem ent m ethods within the 
fram ework of the E.O. Paton IMSW,  including 
also the p roj ect m anagem ent. Such ap p roach 
provides a significant improvement in the quality 
of scientific and educational projects of a newly 
founded Institute both at the stage of their p rep a-
ration for subm ission and at the stage of reali-
z ation. On the other hand,  the integration p ro-
v ides new enhanced op p ortunities for students 
and associates of dep artm ents to im p rov e the 
efficiency of the educational process and inves -
tigations through the j oint use of m odern labora-
tory facilities of dep artm ents of the Institute and 
the centers and educational and scientific labo -
ratories eq uip p ed with the m odern eq uip m ent,  
created within the E.O. Paton IMSW j ointly with 
organiz ations and enterp rises. This p rov ides not 
only the im p rov em ent in the q uality of training 
sp ecialists by the dep artm ents of the Institute,  
but also help s to ex p and the com p etitiv eness 
of graduates in solv ing the threefold p roblem  
m aterial– treatm ent– j oining. With this aim ,  the 
structure of the E.O. Paton IMSW includes re-
search centers and laboratories. In p articular,  
the &enter for &ollective Use of 6cientific Equip -
m ent « Materials Science of Refractory Com -
p ounds and Com p osites»  includes the following 
laboratories:  Laboratory of Electron Microscop y;  
Laboratory of X - ray Diffraction Analysis Rigaku;  
Laboratory of Mass Sp ectrom etry;  Laboratory 
of Electron B eam  Technologies;  Laboratory of 
Sp ark Plasm a Sintering;  Laboratory of Plas-
m a Technologies;  Laboratory of Com p uter 3D 
Modeling and 3D Analysis;  Laboratory of Me-
chanical Tests;  Laboratory of Microm echanical 
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Tests;  Laboratory of Op tical Microscop y. With-
in the fram ework 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 req uirem ents of the International 
Institute of Welding and the following j oint edu-
cational and scientific laboratories� /aboratory 
of Nanostructural Materials;  Laboratory of Elec-
tron- Ion Technologies;  Laboratory of Plasm a,  
Hybrid and Additiv e 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 
inv olv ing not only lecturers of dep artm ents to the 
research team ,  but also research associates of 
leading research institutes,  enterp rises and orga-
niz ations of Ukraine,  p rov ide the creation of a sci-
entific experimental base of collective use with the 
inv olv em ent of m odern eq uip m ent for research 
works,  strengthen the com p etitiv eness of the E.O. 
Paton IMSW in the p rep aration of j oint p roj ects 
within the fram ework of national and international 
research programs. In the field of education� the 
functioning of such structures contributes to the 
im p rov em ent of ex isting and creation of new p ro-
gram s of training courses for students,  which take 
into account the m odern ex p erience and needs of 
institutions being a p art of the National Academ y 
of Sciences of Ukraine,  leading com p anies and 
enterp rises,  facilitates the introduction of m odern 
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 sp ecializ ed 
laboratory works in uniq ue eq uip m ent.

In addition,  the p resence 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 enterp rises p rom otes an 
increase in the q uality of educational and m e-
thodical m aterials of dep artm ents,  facilitates 
the organiz ation of a three- lev el system  for 
p rep aration of ex p erts according to the schem e 
bachelor– m aster– PhD,  giv es an op p ortunity to 
carry out training of ex p erts of all lev els under 
the common scientific management. The inno -
v ativ e com p onent is also of great im p ortance in 
the work of the Institute. Such a broad integra-
tion allows intensifying the p rocess of p ublishing 
the results of scientific investigations� promotes 

concentration of j oint efforts in the organiz ation 
of conferences,  sem inars,  p ublication of results 
in well-known scientific journals� which provides 
an effectiv e inform ation to enterp rises and m an-
ufacturers about the created new m aterials and 
technologies,  p rom otes an ex change of ex p e-
rience with leading ex p erts in Ukraine and in 
the world. Such work contributes to the dev el-
op m ent of hum an resources of the Univ ersity 
and relevant scientific schools. In general� the 
presence of such scientific centers and labora -
tories in the structure of the Institute contributes 
to the inv olv em ent of enterp rises and em p loy-
ers’  organiz ations in the realiz ation 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 lev els and an im p rov em ent of 
teaching discip lines,  taking into account m odern 
req uirem ents of science,  industry and em p loy-
ers. E.O. Paton IMSW is a p art of the j oint G er-
m an- Ukrainian faculty ( Otto v on G uericke Uni-
v ersity) . It p articip ates in a dual degree p rogram  
with the Federal Univ ersity of Uberland ( B raz il) . 
An ex trem ely im p ortant 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 IIW for training of the 
following international certified welding special -
ists according to the training p rogram s:  Interna-
tional Welding Engineer,  International Welding 
Technologist,  International Welding Insp ector. 
It p rov ides an increase in the lev el of training 
not only of bachelors,  m asters 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 dev elop m ent of this area of activ ity is facil-
itated by the inv olv em ent of leading sp ecialists 
of Ukraine in the creation of the latest m ethodi-
cal base that m eets international req uirem ents,  
including tex tbooks for training international en-
gineers,  technologists and welding insp ectors 
in accordance with the International Institute of 
Welding,  taking into account the trends of de-
v elop m ent of welding science,  eq uip m ent and 
technologies. Thus,  the foundation of the E.O. 
Paton IMSW will p rov ide the ex istence of the 
modern educational and scientific center of the 
international lev el at the Igor Sikorsky KPI,  which 
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is aim ed at the dev elop m ent of new m aterials 
and sm art technologies for their j oining on the 
basis of com bining the p otential of the leading 
scientific schools of the Igor 6ikorsky .PI in the 
field of materials science� metallurgy� welding� 
surface engineering and laser technologies,  as 
well as q uality assurance of m aterials,  p roducts 
and structures. And the m ain adv antage of the 

newly founded structure is the ability to p rov ide 
the full life cycle of m aterials,  which com bines 
their creation,  p roduction,  j oining,  ap p lication 
and disp osal. Such an ap p roach allows E.O. 
Paton IMSW to carry out an ex p anded range of 
scientific and innovative projects and increase 
the contribution of Ukrainian science to m odern 
world m aterials science.

F i g u r e  4 .  Y uryi G ogotsi,  world fam ous graduate of EPF of KPI. Dr. of Techn. Sci.,  Prof.,  founder of the Institute of Nan-
otechnology of Drexe l Unive rsity ( Philadelp hia,  USA) ,  nom inee for the Nobel Prize  in Physics in 20 19,  delive rs an op en 
lecture at the Igor Sikorsky KPI ( 20 20 )

F i g u r e  3 .  Students work in the Laboratory of Op tical Microscop y ( a) ;  Laboratory of Electron Microscop y ( b) ;  conducting 
research in the Laboratory of X - ray Diffraction Analysis Rigaku ( c) ;  com p uterize d installation PM- 30 0  for p lasm a- p owder 
surfacing in the Laboratory of Electron- Ion Technologies ( d)


