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The highest recognition of experts for the 
development of welding and related processes 
during their lifetime or for their long-term 
work bears the name of a significant Slovak 
scientist and founder of VÚZ, Dr. H. c. prof. 
Dr. Ing., Ing. ESSA, Jozef Čabelka, DrSc. 
(Scholar of the Slovak Academy of Sciences and 
correspondent member of the Czechoslovak Aca-
demy of Sciences).

The Academician Čabelka Medals began being 
awarded in 1988. Recipients of the first me-
dals received them on the occasion of the 40th 
anniversary of the founding of VÚZ and the 
18th International Congress of IIW, which was 
organized by VÚZ in 1989. The medal is awarded 
to professionals who work or have worked 
in the following areas:

• Research and development of materials for 
welding, the physics of welding processes, 
metallurgy of welding, evaluation of load-
-bearing capacity and durability of welded 
structures, hygiene and safety in welding.

• Development of welding technologies, welding 
equipment, welding additives and other welding 
resources.

The Academician Čabelka Medal 
– the highest award in welding 

in Central Europe
• Practical application of modern knowledge 
of welding in manufacturing practice.

• Training and certification of welding profe-
ssionals, certification of processes, product 
certification and testing.

• Managing of staff and companies involved 
in welding and related processes.

• Additional welding-related activities 
(e.g. standardization, etc.).

The Medal is awarded by the Welding Research 
Institute and the Slovak Welding Society. As 
a rule, candidates from Slovakia and abroad 
are awarded for the relevant calendar year. 
The basic criterion when deciding on awarding 
a medal is the level of the candidate’s perso-
nal contribution to increasing the level 
of welding in Slovakia and the world.

Although there is no financial or material 
reward associated with the awarding of the 
Academician Čabelka Medal, this award is con-
sidered to be a great honour for recipients.

editorial

Dear reaDers

You have begun reading the journal of the 
Welding research Institute (VÚZ) in Bratisla-
va, which this year is commemorating the 70th 

anniversary of its founding. The journal Welding itself is 
only two years younger. It has become a valuable chro-
nicle that has mapped seven decades of VÚZ and conti-
nues to do so today.

The initiator of the institute was the academician Jozef 
Čabelka. He was an engineer with international educa-
tion and outlook, whom in today’s vocabulary we would 
label as a visionary. He laid the foundations of the Insti-
tute, which went beyond the boundaries of welding re-
search, as well as beyond the borders of Czechoslovakia. 

We have devoted this issue of the journal to the his-
tory of VÚZ. We are proud of the rich past and achieve-
ments of our Institute, which we can now rely on in the 
present. In the following pages we will introduce you to 
a cross-section of the activities of the individual divisi-
ons of the institute as well as with the results these divi-
sions have achieved. We also have to look into the futu-
re, however, and therefore allow me to outline the path 
of development of VÚZ in the coming months and years.

We at the VÚZ defined 2019 as the year of develop-
ment of the Institute. Management has adopted a new 
perspective on development and production, with an 
emphasis on products and services with higher added-
-value. We have managed to increase the range of coope-
ration with our traditional partner in the field of petro-
chemicals. In addition to consulting activities, mainly 
in the area of materials, we will continue to perform 
RBI (Risk Based Inspection) as well as conduct non-de-
structive tests, where we have managed to increase the 
volume of contracted works by almost 200% compared 
to previous years. We plan to further expand our portfo-
lio of activities with comprehensive turnkey repair and 
renovation work.

In 2019, We are preparIng an expansion of our acti-
vities for the energy sector. We want to build on the ex-
tremely challenging engineering work of previous years. 
In 2018, for example, we carried out a prophylactic re-
pair  (unique  on  a  global  scale)  in  the  primary  circuit  
of a nuclear power plant.

We decided to take advantage of our long-term experi-
ence with the development and production of our own 
auxiliary materials (tubular wires and fused fluxes) for 
the production of large-surface welds with special pro-
perties. After intense development, at the end of 2018 
we introduced anti-abrasive (AA) sheets to the market. 

These are flat weld deposits with a thickness of 4-6 mm 
on standard sheet metals. According to the customer’s 
requirements, we are able to supply sheets or products 
made of them (both 2D and 3D) which are resistant to 
wear-and-tear from both heat and cold. The aa sheets 
are currently being tested by manufacturers and those 
that supply building materials in Slovakia (gravel, ce-
ment, breeze-blocks). Based on the results so far, I can 
say that they are showing better parameters than com-
peting foreign products. We own know-how and pro-
duction infrastructure not only for extremely deman-
ding welding technology, but also for the production 
of hardened materials. Therefore, we can “tailor” sheet 
metals or products to each customer.

We are the most advanced in Slovakia in the 
field of friction stir welding. This very promising techno-
logy finds application in the manufacture of lightweight 
but rigid structures, such as car body skeletons made of 
aluminium, as well as in other areas. at VÚZ, we develop 
unique solutions for the aluminium industry. We are al-
so working on a comprehensive solution for the replace-
ment of fusion welding in the production of passenger 
and freight railway wagons.

We further see our place on the market in cooperation 
and close partnership with the most demanding clients. 
We are currently competing for major contracts in the 
largest petrochemical, metallurgical, foundry and ener-
gy companies.  

I believe that the solutions VÚZ brings to its partners 
will benefit them in the form of better products, services 
or safety. I also believe that with our new goals we will 
be better prepared for the demands of a highly compe-
titive environment, and that it will be a successful story 
for us as well as for our Slovak and foreign customers, 
through which we will continue to confirm our affilia-
tion among the leading research institutes in the inter-
national context.

Ing. Ľuboš Lopatka, PhD.
General Manager 

and Chairman of the Board of Directors

DID you knoW?
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the story of the welding research institute

soCial Conditions for thE oriGin 
of thE institutE

VÚZ was estabLIsheD and operated under diffi-
cult conditions created by the political regime of that 
time. Nevertheless, it achieved excellent results in the 
broad field of welding and related processes, achie-
ving excellent results highly valued by experts from 
all countries of the world. How was this possible in 
a country with relatively small industrial potential?

Behind every event is always a man – a personality 
capable of anticipating even the more distant future 
but also able to carry out his intentions and ideas. a 
professor of the Slovak University of Technology in 
Bratislava, academician, Dr. h. c., prof., Ing. Jozef Ča-
belka, Ing. essa, Drsc, was just such a person after 
the end of the Second World War. He was an expert 
who excelled throughout his whole working life with 
his outstanding inventiveness. and he was able to 
carry through his ideas with his resolute work, often 
with a high degree of risk.

After graduating from Brno University of Technology 
(Czech republic), he gained a professional specialisa-
tion in welding engineer at the Écóle superieure de 
Soudage Autogene (ESSA) in Paris. He gained practi-
cal experience at several welding companies in euro-
pe. In 1942 he joined the Slovak Technical University 
(SVŠT, now the Slovak University of Technology) as a 
young professor and began to build the welding tradi-

One of the most important and largest scientific research institutions that originated 
in the former czechoslovakia after the second World War was the Welding Research 

institute in Bratislava. This is its story.

1950

yearsyears
7070

tion in Slovakia shortly after the war. He persuaded 
the state authorities in Bratislava that during the 
period of war damage and industrialisation, welding 
technology and related processes (hard-surfacing, 
soldering, thermal cutting, etc. – hereinafter referred 
to only as “welding”) would be an extremely impor-
tant aid. He developed the foundations of welding 
development at his own Department of engineering 
Technologies, Faculty of Mechanical engineering and 
electrical engineering, sVŠT. already by then he had 
solved problems for industrial enterprises that had 
turned to the department. He also led the creative 
work of collaborators who later became the founda-
tion of an emerging research centre. His relentlessly 
persuading of government officials resulted in the 
Welding  research  Institute  (VÚZ)  beginning  to ope-
rate in Bratislava on 1 January 1949.

VÚZ was initially assigned the building of the former 
HORNYFON radio receiver company – on today’s Ra-
čianska street – at that time on the margins of Brati-
slava, in the midst of vineyards. The adaptation of the 
one-storey building began immediately. at the same 
time, work also began on the projects of future re-
search facilities in the adjacent vineyards. With requi-
rements for projects, professor Jozef Čabelka was in-
fluenced by a visit to the E. O. Paton Electric Welding 
Institute in Kiev. The proposal was indeed extremely 
generous. It included not only technological laborato-
ries, but also metallurgical operations, physical and 
chemical laboratories, mechanical and defectoscopy 

Academician, Dr. h. c., prof., Ing. Jozef Čabelka – founder of  VÚZ

testing facilities and the development of construction 
and manufacturing workshops. Since welding, as a 
sophisticated technology, cannot be applied without 
skilled workers, the project also included a school for 
welders. The training of groups of engineers was pro-
vided in cooperation with the Faculty of Mechanical 
Engineering of the Slovak University of Technology 
in the framework of a specialised postgraduate two 
semester study at the Institute of Welding engineers. 
This was one of the first postgraduate studies in Cze-
choslovakia.

BuildinG of thE institutE

Construction on the Institute began at the end of 1949. 
The technology laboratories were the first, followed by 
mechanical testing, metallurgical verification ope-
rations and mechanical workshops. As early as 1955, 
basic laboratory facilities were in operation. In 1958, 
after the putting of the main administrative-techni-
cal wing into use, the grounds were almost comple-
ted. They consisted of technological laboratories, la-
boratories for the research of welded joint properties, 
laboratories for physical metallurgy and analytical 
chemistry, a laboratory for metallurgy and research of 

Laboratories were the first buildings of the institute

auxiliary materials, including the production of veri-
fication operations, a developmental design section 
and implementation workshops. Major elements of 
the Institute from its founding were also the educa-
tion department, a department dealing with welding 
technical standards, a technical library and technical-
-economic section.

The Institute’s infrastructure was maximalist from 
the point of view of energy consumption, load-bearing 
capacity of buildings, communications, transport rou-
tes, storage capacities and their technical equipment. 
Continuous maintenance and technological innova-
tion were also provided.

With regard to the systemic growth in the volume of 
work for the Institute, it continuously built other buil-
dings until 1989. Three production halls, a modern 
welding training facility with training laboratories 
and a hotel-type dormitory for course participants 
were all built. a state examination room was also 
added.

simultaneously with the construction of new buil-
dings, the Institute also extended its staff. From the 
initial number of about 50 workers when the Institute 
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was founded, in 1955 this number reached 400, and in 
1959 there were about 650 employees at the Institute. 
With growth mainly in supply activities in the 1970s 
and 1980s, the stock of workers increased to 890. An 
important  fact  of  the  Institute’s  personnel  develop-
ment was the constant pressure on researchers to in-
crease their qualifications. Nearly all of the Institute’s 
researchers, immediately upon being hired at the In-
stitute,  graduated  as  welding  engineers,  or  at  least 
took courses on becoming welding technologists. Ma-
ny completed their scientific training and received a 
Csc degree. (PhD.) and a Drsc.

From the start, a characteristic feature of building the 
Institute’s activities, aside from its research and de-
velopment activities, was cooperation and technical 
assistance for industry in solving specific problems 
in engineering and metallurgical production compa-
nies. at the beginning, cooperation with the J. V. sta-
lin Works (later the Turčianske strojárne) in Martin in 
solving the welding of tank armour and many repairs 
of large and unique crashed machine parts for compa-
nies throughout Czechoslovakia was particularly im-
portant. The Institute also received great recognition 
through activities such as the repair of bells, often of 
great historical value, and the production of works of 
art not only by welding them but also by casting them. 
These activities, in a wide range of needs not only for 
industry but for the economy as a whole, enabled the 
existence of the Institute even in a difficult period af-
ter 1989.

the story of the welding research institute

A snapshot from shooting 
an instructional movie 

at the beginning of training 
of the electric arc welders 

at VÚZ

The Board 
of International Welding 

Congress in Smolenice Castle 
in 1955

A part of the Board 
of the Annual IIW Assembly 

in Bratislava in 1979

The main building of VÚZ 
(view from Račianska street)

Manual arc welding of concrete 
reinforcement – one of the oldest 

VÚZ research programs

foCusinG of sCiEntifiC-rEsEarCh 
aCtiVitiEs

The content and focus of research and development 
during the existence of the Institute has passed 
through several stages of development. The 1950s was 
a period of knowledge acquisition and verification. 
The individual research departments processed an-
nual research plans, which were personally approved 
by Professor Jozef Čabelka, Director of the Institute. 
He continuously monitored the progress of tasks and 
proposed new research ideas. Individual tasks were 
not coordinated with one another. some of the sub-
ject tasks, initiated personally by Professor Čabelka, 
often went to areas that were only marginally associa-
ted with welding (e.g.: zirconium production, planeta-
ry rolling, materials for energy boilers). The resolution 
of these tasks, the permanent rivalry with the Prague 
Welding research Institute over the leading position 
in the field of welding in Czechoslovakia, as well as 
certain internal disputes, ultimately led at the end of 
November 1961 to Professor Jozef Čabelka being dis-
missed from the position of director of the Institute. 

The Institute never departed from the basic princip-
les it created during this stage. These were based on 
a high level of research and development, validation 
of results in practice and the putting of the results 
into industrial practice. a central component of all 
the activities was the professional training of welding 
specialists at all skill levels, from welders to engineers.

New Director, Ing. Miroslav hruškovič, started in the 
second  half  of  1962.  Given  his  strong  political  back-

ground, he ensured that the Institute gain a decisive 
position in the technical development of the field of 
welding in Czechoslovakia. In 1963, VÚZ was entrus-
ted with the function of state-wide Head Workplace 
for Scientific-Technical Development in the field of 
welding.  From  this  position,  the  Institute  had  the 
right to design and coordinate development programs 
in the field of welding.

Thanks to Ing. Hruškovič, the system of managing re-
search activities changed fundamentally. In internal 
conditions, he introduced a new element in the In-
stitute‘s research activities – a program for managing 
research. The system of designing the research plan 
in the selected primary directions of development by 
the individual departments was replaced by coherent 
programs developed and coordinated by designated 
lead managers. The main directions were focused on 
the  metallurgy  of  welding,  the  weldability  of  mate-
rials, new methods of welding, the evaluation of pro-
perties of welded joints and welded structures and 
the development of welding equipment. The areas of 
research in nuclear energy and military technology 
were especially monitored and coordinated.

Ing. Ján Škriniar, Csc., took over management of the 
Institute from Ing. M. Hruškovič in 1968, and for a 
period of almost twenty years, he led the Institute to 
the top in terms of both domestic and international 
status. Until 1989, the Institute prepared and resolved 
several state or large ministerial research programs. 
These were focused on the development of welding 
technologies and resources, the identification of 
pollutants from welding processes and the protection 

of welders from their impact. These programs follo-
wed the international comprehensive program addre-
ssed within the then member countries of the Council 
for Mutual Economic Assistance (COMECON) under 
the leadership of the E. O. Paton Electrical Welding 
Institute in Kiev. Other Slovak and Czech research in-
stitutions as well as future users of the results – ma-
nufacturing companies in the field of metallurgy, hea-
vy and general engineering, power engineering, che-
mical engineering and construction – contributed to 
VÚZ programs as solvers of partial tasks. The outputs 
of these programs were new knowledge, technological 
processes and guidelines for welding and hard-surfa-
cing, recipes for new welding materials, testing me-
thods and prototypes of welding equipment.

VÚZ  has been awarded 
with the Gold Medal at the 
Expo 1958 International 
Exhibition in Brussels 
for the development and 
production of the welding 
press
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In the mid-1970s, there was a significant change in 
state technology policy. research and development 
programs began to focus on outputs with direct imp-
lementation. The bearers of these tasks became orga-
nisations that applied and implemented the results 
of solutions into production. In this period, the In-
stitute refocused its considerable capacity on supply 
activities for large and demanding single-purpose 
welding  equipment  up  to  the  level  of  complex 
production lines, including robotic complexes. This 
led to the need for a steady increase in development 
and production capacities, including investment in 
the construction of new production operations. In a 
similar way, verification operational capacities in the 
field of metallurgy focused on the development and 
production of welding materials were also developed.

In 1987 doc. Ing. Peter Ondrejček, Drsc took over lea-
dership of this Institute. He built up new manage-
ment and further developed the management system 
for research and development. This process of turbu-
lent development was stopped only by political and 
economic changes after 1989. In the critical period 
from 1990-1992, the Institute was led by Ing. Vladi-
mír Uher, chosen on the basis of a selection process. 
This was a time when, from 1 January 1990, all state 

the story of the welding research institute

programs, as well as large enterprise programs, were 
stopped. The decentralisation-based organisation of 
management meant that after 1990, with minimum 
economic loss in 1991 and 1992 and after a reduction 
in staff, the Institute rapidly achieved positive econo-
mic results, mainly due to the development of activi-
ties for manufacturers. After 1992 and the division of 
Czechoslovakia, the new directors, Ing. Peter Polák, 
Csc., and Ing. Koloman Ulrich, Csc., ensured the In-
stitute’s adaptation to activities in the new social and 
economic conditions.

ContriBution of thE institutE to thE 
dEVEloPmEnt of CzEChosloVakia 
from 1949-1992

In the development of science and research:
• building   a   top-level   physical-metallurgical   work-

place  with  testing  methods  and  techniques  for  re-
solving all issues associated with the properties of 
metals and welded joints,

• building a workplace  for  testing  and evaluating the 
mechanical   properties   of   materials   and   welded 
joints,  as well as  the  load-capacity  and  operational 
capability of welded structures,

• developing  a methodology  for  assessing the proper-
ties of materials in terms of their suitability for wel-
ding,

• preparing   documents   for   the   design   of   welded 
structures,

• developing  comprehensive  information  on the pro-
perties of materials and their welded joints for indu-
strial practice,

• mapping  and  assessment  of  fumes  arising  during 
the welding  of various  materials  by  individual  pro-
cesses and defining methods for protecting welders,

• discussing and approving  of technical standards re-
lated to welding.

In the development of welding technologies:
• developing  and  introducing  the  technology  of  ma-

nual   arc-welding   and   submerged   arc-welding   on 
demanding  structures,  such  as  the  DRUŽBA  pipe-
line and both branches of the transit gas pipeline, on 
the feeders of pumping storage power plants,

• developing    applications    for    electroslag    welding 
technology  for  the  welding  of  pressure  vessels  of 
nuclear  power  plants,  components  of hydroelectric 
power plants and rolling mill frames,

• elaborating  the  basics  for  the  introduction  of  wel-
ding  in  a  protective  CO2  atmosphere  in  industry,

• elaborating  and  introducing  the  technology  of wel-
ding turbine rotors under flux into a narrow gap,

• developing   and   applying   technology   for   welding 
with stainless steel strip electrodes to nuclear power 
plant components,

• developing protrusion-resistance welding technolo-
gy for large cross-sections,

• developing   technological   applications   of   electron 
welding components for jet aircraft engines and cars 
in a vacuum,

• elaborating  and  applying  the  technology of  non-fe-
rrous metal welding and hard and soft soldering,

• development  and  application  of  several  modifica-
tions for plastic welding,

• development  of  the  technology  of  aluminothermic 
welding  for  concrete  reinforcement  and its success
ful use on many large buildings.

In the field of refining welding technique:
• development   and   supply   of   oxy-fuel   burners   for 

cutting steel up to 2,000 mm thick,
• development  of  the  first  equipment  for  welding  in 

the protection of CO2 produced in Czechoslovakia,
• development and supply of universal welding equip-

ment for submerged arc welding,
• development and supply of universal and dedicated 

equipment  for  electroslag  welding  and  hard-surfa-
cing,   for   welding   pressure   nuclear   reactors   and 
rolling mill frames, among others, 

• development  and  manufacture  of  a  universal  wel-
ding machine for resistance welding,

• a modular line of resistance-welding machines (ma-
nufactured in a partner plant),

• development and supply of single-purpose arc work-
places  for  submerged  arc  welding  and  in CO2  pro-
tection,

• development and supply of single-purpose worksta-
tions for resistance welding,

• development  and  supply  of  equipment  for welding 
and  cutting  with  a  plasma  arc  and  an  electronic 
beam in a vacuum,

• development  and  supply  of equipment  for belt wel-
ding for metallurgical production lines,

• development  and  supply  of  a  line  of  multi-point 
welder  components  for  passenger  cars  and  freight 
vehicles,

• development  of components f or robotic  workplaces 
for arc and resistance welding,

• development  and  supply  of  equipment  for  plastic 
pipe welding.

A model of pressure vessel 
off a heat exchanger after 

hydraulic burst pressure tests 
(vessel material: CMnMo 
steel, diameter 1 890 mm, 

wall thickness 120 mm)

First VÚZ equipment for electron beam welding EZ 1255 
with 6 kW power, 32 kV acceleration voltage and vacuum 
chamber in volume of 1.25 m3

Equipment for TIG welding of centrifugally cast pipes with automatically controlled welding cycle 

During its operations before 1989 VÚZ supplied more 
than 2,000 production facilities, a portion of which 
were supplied abroad.

It’s worth noting the development, supply and 
launching into operation of complete automated 
manufacturing systems for:
• fully  automated  welding  of  HAKI  scaffolding  com-

ponents,
• welding of undercarriage frames for railway wagons,
• welding of components for jet airplane motors,
• welding of large wheels for turbo compressors,
• robotic spot-welding of parts for TATRA trucks.

Results in the field of additive materials are among 
the most successful in the Institute‘s history. the 
assumptions for this consisted of two basic factors:
• the  principles  of  research  and  development  activi-

ties in the field based on the production of new pro-
ducts  at the  Institute‘s  verification  operation  prior 
to their industrial production,

• long-term  cooperation  with  the  then  producer  of 
additive  materials  for welding  by  the Ironworks AZ 
Vamberk.

Nearly all the basic types of welding materials came 
out of the workplace for development of additional 
materials:
• alkaline  and  rutile  electrodes  for  manual  arc  wel-

ding of carbon steels,

This led to the 
need for a steady 
increase in deve-
lopment and 
production 
capacities.
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• special electrodes for welding gas pipelines,
• electrodes  for  hard-surfacing  of  abrasion  resistant 

surfaces,
• electrodes for welding non-ferrous metals,
• fluxes for welding and hard-surfacing,
• solders and fluxes for hard and soft soldering,
• wires and powders for hard-surfacing and spraying.

Verification operational production of new materials
enabled the smooth adoption of production in the in-
dustrial conditions at the Vamberk ironworks. With 
its operational verification capacities, however, the 
Institute  has  frequently  been  able  to  cover  all the 
needs of industrial companies and become their per-
manent supplier for some welding materials required 
in smaller volumes. Gradual growth in its own pro-
duction has seen this area become its most economi-
cally successful.

It can be said that this area of activity of the Institute 
became one of the foundations for its economic survi-
val in the crucial period after 1989.

the area of training qualified specialists for the 
welding department also ranked among the most 
successful and significant areas. Up to the end of 
the 1990s, VÚZ managed the nationwide training of 
qualified welders and secured their periodic verifica-
tion (until 1992 also in the Czech Republic). It trained 
welding technologists and in collaboration with the 
Faculty of Mechanical Engineering of the Slovak 
University of Technology, provided training for wel-
ding engineers. Many domestic and foreign external 
aspirants completed their scientific training at the 
Institute’s workplaces. Most of the researchers at the 
Institute were Candidates of science (PhD.), and seve-
ral obtained the title of DrSc. Many of them worked as 
external lecturers at universities, in particular sVŠT. 
Since 1993, the Institute has been the first in Central 
and eastern europe to train welders in cooperation 
with The Welding Institute (TWI) from the UK and to 
introduce the qualification of welding technologists 
based on the guidelines of the european Welding Fe-
deration (eWF).

the story of the welding research institute

The VÚZ laboratory equipped 
with transmission electron 
microscope JEM 200-CX

Observation 
of microstructuress

VÚZ is the leader in Friction 
stir welding development 
in Slovakia

Material testing 

Inside the Application hall

VÚZ was the first in Central and Eastern Europe to provide 
a qualification based on the guidelines of the EWF . Ing. Beáta 
Machová, Director of the Division of Cerification and Education

Snapshot from the IIW 
Congress, 2009, High Tatras, 
Slovakia

The processing and dissemination of scientific and 
technical information was another very important 
activity of the Institute. Under the auspices of the 
IIW, the Institute was incorporated into a system of 
workplaces that processed sets of annotations from 
professional publications for individual continental 
regions of the world. These workplaces exchanged 
these sets with one another, and they became a sour-
ce of knowledge provided by the industry in the form 
of special periodicals and publications or through the 
journal Zváranie (Welding), published under the pro-
fessional sponsorship of the Institute.

thE intErnational sCoPE 
of thE institutE’s aCtiVitiEs

Only very few research organisations in the former 
Czechoslovakia can be compared with the Welding 
research Institute in terms of international recogni-
tion.

The Institute’s greatest recognition comes from the 
worldwide organisation of welding professionals, 
the International Institute of Welding (IIW). The In-
stitute became a member of the IIW in 1956, as the 
representative for Czechoslovakia. The scientific re-
searchers from the Institute have from the beginning 
been engaged in programs on the individual expert 
commissions, working groups and committees, in 
which they have gradually gained recognition and, in 
some  cases,  leadership  positions.  In  1964,  the  Insti-
tute, as the first member country from Central and 
eastern europe, was commissioned to hold a regular 
annual meeting of this institution in Prague. In 1979, 
on the occasion of the 30th anniversary of its foun-
ding, it held a second meeting in Bratislava, where the 
Institute’s director, Ing. Ján Škriniar, CSc., was elected 
as the highest representative – President of IIW for 
the period 1981-1984.

Within the IIW the Institute has actively cooperated 
with the world’s leading scientific institutions, uni-
versities and organisations. These include the British 
TWI – The Welding Institute in abington, the French 
Institut de soudure in Paris, the Belgian Welding In-
stitute in Ghent, the Japanese Welding Institute in 
the   Osaka   University,   the   Austrian   Schweisstech-
nische Zentralanstalt in Vienna, and so on.

The Institute’s experts have also worked as experts 
in UNESCO and UNIDO development programs in 
Pakistan, India, Algeria, Iraq and Cuba. A great many 
foreign trainees from developing countries have done 
their preparatory work and internships at the Insti-
tute, mostly completing their scientific preparation 
and defending their dissertation thesis with us. These 
were aspirants from Cuba, Vietnam, China, India, Yu-
goslavia, egypt and Lebanon.

The Institute, as a leading workplace for scientific and 
technological development, also held an important 
position within the Coordination Centre of the Come-
con for Welding at the E. O. Paton Electric Welding 
Institute in Kiev, Ukraine. The director of the Institute 
was a plenipotentiary for Czechoslovakia at this cen-
tre. as part of a comprehensive welding development 
program coordinated by the centre in Kiev, the Insti-
tute cooperated with research welding institutes in 
other member states of the then Council for Mutual 
economic assistance.

In the area of international cooperation, there has 
also been no lack of commercial and technical coope-
ration with direct supply activities. among the most 
significant the following can be mentioned:
• the sale of a license for the production of “semi-auto-

matic”   equipment   for   welding   in  CO2   and   equip-
ment for electroslag welding from the company sou-
dometal in Belgium,

• the  welding  of  large-diameter  steel  blocks  for  the 
French company Cresot Loire,

• the  welding  of rollers  for  the British  steel  Corpora-
tion,

• aluminothermic  welding  of the reinforced  concrete 
for the foundations  of  the  television  tower  in sara-
jevo,

• the supply of electroslag welders to India,
• supplies of fluxes for welding and hard-surfacing of 

steels to sweden,
• supplies  of fluxes  for  electroslag  welding to several 

european countries.

imPaCt of soCiEtal ChanGEs aftEr 
1990 on thE institutE’s aCtiVitiEs

Today, we find statements in the technical public that 
the major research organisation has been diminished. 
although this statement is true, we should not under-
stand it with a sense of depression, but rather with 
the feeling of admiration. It is more necessary to ask 
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the story of the welding research institute

how it’s possible that the Institute still exists after the 
societal changes of 1989, particularly as a recognised 
authority abroad and a significant market player in 
Slovakia, when all such research and development 
and testing organisations in Slovakia and even in the 
Czech republic disappeared long ago. Changes in the 
Institute’s activities can document the importance of 
the changes in the principle economic approaches of 
the state regarding technical development, when
• the state in the new circumstances ceased to finance 

application research and development,
• the market opened to the west, and it was possible to 

buy  products  that  previously  had  to  be  developed 
and produced by us due to lack of foreign trade.

In 1990, all state-funded research programs in the 
entire national economy were discontinued. as it 
turned out, the permanent link between the Institute 
and the current needs of industry helped to overcome 
the crisis in a short time. While many research and 
development organisations ceased to exist, in 1991 
VÚZ had already achieved a positive economic result 
(and in the following years, too). However, the process 
of adapting the Institute‘s activities to the new condi-

Beauty of foundry

Inside the Appolo bridge chamber (the most recent bridge 
over the Danube river in Bratislava) 

Plasmacutter

tions continued, especially after the establishment of 
the independent Slovak Republic in 1993.
It was clear that activities under new conditions 
were reduced or disappeared, replaced by imports of 
technology from abroad. In this regard, the Institute’s 
contribution for the development of Slovakia can be 
highlighted once again. Dozens of experts from the 
Institute, with a good knowledge of foreign languages, 
have become founders of the foreign representation 
for most of the well-known foreign welding compa-
nies in Slovakia as well as independent Slovak small 
and medium-sized enterprises active in the welding 
industry. The activities for large industrial enterprises 
from the Czech republic were minimised. research 
for the defence industry was stopped completely. Un-
fortunately, generally beneficial technical services for 
industry, such as scientific and technical information, 
work on technical standards, patent activity, and the 
like, have been limited. The Institute, however, has 
been able to adapt the content and scope of its activi-
ties to the new circumstances.

With the origin of the Slovak Republic (1st January 
1993), VÚZ as a state-funded organisation was shifted 
under the administration of the Ministry of economy 
of  the  Slovak  Republic.  The  number  of  employees 
decreased  and  several  experts  went  to  work  for  fo-
reign companies established in Slovakia. The organi-
sational structure was altered and new divisions were 
created. 

During this period, the development of the Plasma-
cutter and the development of auxiliary materials – 
electrodes for manual arc welding, tubular wires for 
hard-surfacing, fluxes for submerged arc welding and 
also spraying powders – were important. Both activi-
ties are becoming a major source of revenue. The labo-
ratories are gaining accreditation for their tests and 
their equipment is also used for expert and consulting 
activities for industry.  

The efforts of Slovakia to join the European Union 
supported the Institute’s intentions to maximise its 
engagement in expertise and testing activities, the 
introduction of european standards into the sTN 
system, the gradual introduction of quality manage-

ment certification according to ISO 9000 standards, 
environmental management according to ISO 14001, 
laboratory accreditation, product certification and 
certification of welding personnel according to EWF 
guidelines. The Institute was accepted to this institu-
tion as an observer in 1992 and in 1997 became a full 
member of it – always as the first from the countries 
of Central and eastern european.

From 1993-2002, VÚZ took part in international co-
operation programs within the framework of the CO-
PERNICUS, EUREKA, COST, PHARE and LEONARDO 
projects.

PEriod aftEr PriVatization (2003-2013)

VÚZ, as a state contributory organisation, was inclu-
ded in the privatisation process on the basis of a de-
cision of the Slovak government. The government de-
cided to entrust the management of assets and acti-
vities of VÚZ on behalf of the Industrial Institute of 
the Slovak Republic (an interested association of legal 
entities). It was made up of the Slovak Trade-licence 
Holders’ Union, the Slovak Industry Union, the Slovak 
University of Technology in Bratislava, the Universi-
ty of Trenčín, the University of Žilina, the Technical 
University of Košice and the Slovak Chamber of Com-
merce and Industry in Bratislava. The first general di-
rector was anton buben and two years later (2005) 
Ing. Peter Klamo. 

VÚZ continues its professional activities and support 
of industry as well as participation in international 
projects. International cooperation is supplemen-
ted by close professional contacts with the Joining 
and Welding Research Institute (Osaka), the Belgian 
Welding Institute (Ghent), the National Institute for 
Material Science (Tsukuba), the Harbin Welding Insti-
tute (Harbin) and the Schweisstechnische Zentralan-
stalt (Vienna).
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Excellent results based 
on material testing and 
analyses contributed to 
the strong partnership 
with the customers  

rEsEarCh hiGhliGhts (2014-2019)

In recent years, VÚZ have been active in power 
generation  mainly.  Majority  of  the  r&D  projects 
have been focused on new materials for classic power 
plants (coal, gas, communal waste and biomass as a 
feedstock). Three projects: two FP7 projects and one 
RFCS project were supported by EU: 

1. FP 7 PROJeCt – NeXtGeNPOweR: New technolo-
gical and material challenges for the application in 
ultra-efficient thermal power plants burning pow-
dered coal with the carbon capture and storage 
technologies.

Project main target is to build the test power plant 
using the nickel based super alloys and the austenitic 
stainless-steel grades for the components made from 
martensitic, ferritic steels at present time. The target 
is to increase the steam temperature up to 750°C and 
therefore  increasing  the  efficiency  and  the  same 
time the emission reduction. WrI was devoted to the 
weldability of heterogeneous weld joints nickel super-
-alloy/martensitic steel for the rotors of the steam tur-
bine, welding the rotor diameter of 1 000 mm (so far 
the biggest rotor diameter made of nickel super alloy 
produced by welding). 

Very few research organisations 
in the former Czechoslovakia 
can be compared with the Wel-
ding Research Institute in terms 
of international recognition

The efforts of Slovakia to join 
the European Union supported 
the Institute’s intentions 
to maximise its engagement 
in expertise and testing 
activities
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Ing. Peter Brziak, PhD., 
Director of research and 

development 
at VÚZ presenting on the 

conference  

2.  FP7  PROJeCt  –  MaCPLUs:  Increase  of  the  effi-
ciency of the UsC power plants by utilizing new 
material solutions. 

Projects main aim is to increase of the utility proper-
ties of the critical components:

a) Increase of the  refractory  materials  resistance  du-
ring the oxy fuel burners

b) Increase  of the  resistance  of the  thick-walled com-
ponent weld joints against the type IV cracking

c) Optimization  of the  superheater  system  corrosion 
resistance

d) application of the heat resistant coatings on selec-
ted parts of the boiler components.

For every component, the prototype component was 
produced and applied to the testing loop. The VÚZ co-

operated on the development of the new progressive 
MARBN steel as a continuation of the P91 (1976) and 
P92 (1995) steels. On top of that the VÚZ provided tes-
ting of new types of Ni super alloys, in regards of their 
utility properties in relation to the chemical composi-
tion and the heat cycle of the welding process.

3. RFCs PROJeCt – GRaMat: research on Inno-
vatIve corrosIon resIstant gradIent 
tubes For bIomass poWer generatIon In-
staLLatIONs

VÚZ was coordinator of this project. Main aim was 
to acquire knowledge necessary to develop new cost-
-effective manufacturing technology of boiler tubes 
with  through  thickness  gradient  chemical  composi-
tion. Our solution was devoted to application of tubes 
made from ingots with through thickness gradient 
chemical  composition,  tailored  to  carry  both  creep 
loading (low alloyed body) and high temperature 
corrosion – erosion (high alloyed shell). Desired che-
mical heterogeneity of ingot was obtained by using 
unique casting approach based on deep understan-
ding of steel metallurgy, their thermal characteristics 
and high temperature physical properties. 

At the end of the project the gradient D36, wall 
thickness 6 mm (1mm 347H austenitic shell  made 
+ 5 mm 10CrMo9-10 ferritic body of the tube), ma-
nufactured in tube producers Benteler (D) and Žele-
ziarne Podbrezová from the gradient ingots made in 
Ždas (CZ)  were approved  by Amec Foster Wheeler for  
long term trials in biomass boiler in Äänevoima (FIN). 
Other partners were: VTT (FIN), COMTES FHT (CZ) 
and MeCas esI (subcontracting).

amongst the single client project, following long 
term projects could be mentioned:

rEPair WEldinG of supercritical water 
feeding water feeder inlets in Jaslovské 
Bohunice nuclear Power Plant steam 
Generators. unique machining/welding 
semi-automatic remote control device 
was developed at Vúz along with the 
welding technology for automatic he-
terogenous  weld  modification.  since 
2016 – more than 10 inlets have been 
successfully modified.

1

2
roBotiC WEldinG sitE for 
automated repair of distri-
bution wheels of main circu-
lation pump in in Jaslovské 
Bohunice nuclear Power 
Plant primary circuit. since 
the wheels are contaminated 
– the welding site is located 
in controlled zone. the re-
pair welding technology was 
developed for several repair 
– starting with minor and 
ending with partial replace-
ment of wheel. up to 10 dis-
tribution wheels have been 
repaired since 2017.

thE modifiCation of ControllinG 
rods fEEdinG systEm flanGEs in 
Jaslovské Bohunice nuclear Power 
Plant. Very complex project involved 
the welding technology development, 
flanges production, flanges removing; 
and on-site precise machining of the fi-
nal layout in order to get the strict di-
mensional requirements. for machining 
purposes, the unique single purpose 
device was developed at Vúz. after 
several test and mock – up model, the 
safety body gave the permission for 
modification. the 9 month project en-
ded up in summer 2019 – whole repair 
lasted 100 hours.

3
Main aim was to acquire knowledge necessary 
to develop new cost-effective manufacturing 
technology...



education and certification

leT´s TalK aBOuT 

educaTion

WEldEr traininG
In the early 1950s, industrial enterprises trained their 
welders  independently  in  their  own  work  schools.  In 
an effort to unify and improve the training of welders, 
the  expert  commission  at  the  then  state  Committee 
for  the  Development  of  Technology  issued  on  the  ini-
tiative  of  VÚZ  “Performance  Guidelines  for  Qualifica-
tion Examinations of Welders in Czechoslovakia”. Later, 
the then Ministry of energy and Water Management 
issued ČSN standards, where the conditions for testing 
welders of selected technical equipment, e.g. welders 
of steel structures, boilers, pipes and boiler pipes, were 
set. These examinations were still carried out at plant 
schools, but in the presence of a delegated VÚZ repre-
sentative.

since this system proved itself in technical practice, 
in the late 1970s, a comprehensive method of training, 
lecturing and testing of welders for basic and official 
welding tests was developed and implemented. The 
conditions were set in standards (ČSN 05 0710, ČSN 
05 0705) issued in 1977 and 1978. VÚZ thus became a 
management organization for training and testing of 
welders operating in the former Czechoslovakia. These 
standards, supplemented by guidelines, formed a sys-
tem that met the needs of industry and was among the 
best in europe. This system made it possible to build 
welding schools in different enterprises.

ConGrEssEs, ConfErEnCEs
In November 1951 the Welding Research Institute in 
Bratislava began the tradition of organizing professio-
nal events with the 1st International Welding Congress. 
They later repeated it 24 times and organized them at 
Smolenice Castle. For the past 69 years, VÚZ has gained 
a lot of experience in organizing various congresses, 
conferences and seminars at the national and interna-
tional level, not only in welding but also in other areas, 
such as metallography, tribology and many others.

The oldest tableaux from 1956 documents the creativity of welding technologists after completing the course at VÚZ Bratislava

Training of welders Non destructive testing

1949
establishment of enginee-
ring Welding Training 
(modelled on the École 
supérieure de soudure 
autogen in paris)

1951
1st Welding congress, 
establishment of the 
magazine Zváranie 
(Welding)

1952
entrusting the institute 

with responsibility for the 
training of welding experts 
throughout the czechoslo-
vak Republic

1968
establishment of the 1st 
international welding school 

1996
start of organizing eWe, 
eWT courses 
(authorization of the eWF 
institute)

2000
start of organization 
of NDT courses 

2001
1st year of the Quality 
in Welding conference

2009
1st year of the National 
Welding Days conference

Since 2001, VÚZ has been organizing the „Quality in 
Welding” conference regularly each spring, and since 
2009, „National Welding Days” in the fall for the general 
public in the area of welding and non-destructive tes-
ting.

EduCation of hiGhEr WEldinG ExPErts
Since 1949, the VÚZ has organized postgraduate courses 
at the engineering Welding Institute, as well as courses 
for technologists that were initiated some time later.

Since 1996 VÚZ has been an Authorised Training Body 
(aTB), approved by the authorised Nominated Bodies of 
the European Welding Federation (EWF), and since 1997 
the International Welding Institute (IIW) in Slovakia, 
which organizes welding specialist courses. among the 
welding courses are those for welding engineers, tech-
nologists, specialists, practitioners and inspectors .

intErnational WEldinG sChools
There was a total of 25 of these schools from 1968 to 1993. 
Each had a specific topic from a particular field of wel-
ding, which were taught by foreign and domestic lectu-
rers. In these schools, which were intended mainly for 
younger workers from developing countries, an average 
of 45 experts from both Czechoslovakia and abroad 
participated. Participants and lecturers came from the 
United Kingdom, West Germany, Switzerland, Finland, 
Sweden, France, Greece, Yugoslavia, the USSR, Poland, 
Bulgaria, Hungary, East Germany and Czechoslovakia.

ndt traininG
Since 2000, we have been organizing courses of non-
-destructive testing – visual testing, capillary testing, 
testing by the magnetic powder method, radiation and 
ultrasound testing. These courses are intended for the 
welding inspection workers.
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Welding School 001
The Welding Research Institute established the 
absolutely first-ever welding school in Slova-
kia. This happened in 1952, and VÚZ operates 
this school on its own grounds (now in another 
building) to this day. The school today has 
25 workplaces for arc- and flame-welding and 
a workshop for welders to learn welding.

There are approximately 100 welding schools 
in Slovakia. The vast majority of them focus 
only on the preparation of welders who complete 
their exams with the issue of a welding license. 
Most of the welding schools in Slovakia are su-
pervised by the VÚZ certification body.

In 1968, vÚZ Was granted authorization for per-
forming state testing. The Institute thus became an 
authorized state testing laboratory with the authority to 
approve and evaluate products from the field of welding.

In 1990, state examinations were expanded to include 
certification, i.e. demonstrating compliance with man-
datory  standards,  as  the  principles  of  the  european 
Community  began  to  be  in  force.  With  the  establish-

producT cerTificaTion 
body

education and certification

1967
establishment of a state testing laboratory 
in the institute for the evaluation of Welding 
Technology and Welding Materials

1990
expansion of the testing by certifications

1993
With the origin of an independent slovak 
Republic, the institute obtained authorisation 
from the Office for standardization, Metrology 
and Testing of the slovak Republic (ÚNMs sR) 
as a state testing laboratory

1998
authorised entity for construction products

ment of an independent Slovak Republic, VÚZ was 
authorised to perform state testing and to certify pro-
ducts with the authority from ÚNMs sr.

VÚZ has since 1998 also been an authorized body for 
conformity assessment of construction products autho-
rized by the Ministry of Transport and Construction of 
the Slovak Republic. DID you knoW?
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education and certification

Its PROFessIONaL aCtIVIty began with the accredi-
tation of quality systems according to the then appli-
cable ISO 9001, ISO 9002 and ISO 9003 standards. 
Currently, the CerTIWeLD Management systems Cer-
tification Body, as a national accredited certification 
body (now valid certification sNas number: Q-005), 
is authorized to carry out quality management system 
certifications of organizations conducting design, re-
search, development, manufacturing, service, con-
sulting, business and training activities according to 
Iso 9001. Based on this accreditation, the certification 
body  CERTIWELD  performs  certification  in  organiza-
tions focused on the following economic areas:

» Manufacture of rubber and plastic products

» Manufacture of cement, lime and plaster

» Manufacture of concrete, plaster and cement 
products

» Production and processing of metals

» Manufacture of metal constructions, except 
machinery and equipment

» repair of metal structures

» Manufacture of weapons and ammunition

» Manufacture of machinery and equipment not 
elsewhere specified

» repair of machines

» Installation of industrial machinery and equipment

» Manufacture of computer, electronic and optical 
products

» Manufacture of electronic devices

» repair of electronic and optical devices

» repair of electrical devices

» repair of computers and communication equipment

» Building construction

» engineering of buildings

» Specialized construction work

» Wholesale and retail trade and repair of motor 
vehicles and motorcycles

Activities of the 
cerTiWeld 

Management Systems 
Certification Body

ceRTiWelD‘s Management systems 
certification Body has been in the field 

of certification since its inception 
in October 1997. 

» Wholesale trade, except motor vehicles 
and motorcycles

» retail trade, except motor vehicles and motorcycles

» repair of personal and household appliances

» software publishing

» Computer programming, consultancy and related 
services

» Data processing, web server provisioning and related 
services, web portal

» architectural and engineering activities; technical 
testing and analysis

» Scientific research and development

» Other professional, scientific and technical activities

» Legal and accounting activities

» Business management; management consultancy

» Advertising and market research

» Photographic activities

» Translation and interpreting activities

» Job brokerage

» security and search services

» equipment maintenance and landscaping activities

» Administrative, office support and other business 
support activities

» education

Accreditation certificate Accreditation certificate Accreditation certificate

sInce Its InceptIon, the certification body has had 
the ambition to become an internationally recognized 
authority in the certification of quality requirements for 
welding. Therefore, the focus of the certification body 
has been on manufacturing and supplying organizati-
ons that use welding as a form of production technology. 
after national accreditation, sNas started the authori-
zation process under the auspices of the eWF (europe-
an Federation for Welding, Joining and Cutting). 

This process was carried out in 1998, and the first EWF 
Certificate of Authorization was handed to us in Janu-
ary 1999. CERTIWELD, the Certified National body of 
eWF, confirmed its professionalism with subsequent 
authorization from the IIW (International Institute of 
Welding). The certification body, on the basis of the sub-
ject authorizations, fulfils the role of the Authorised No-
minated Body for Company Certification (ANBCC) for 
welding in accordance with the standards Iso 3834-2, 
Iso 3834-3 and Iso 3834-4.

In order to provIde comprehensive services, the 
certification body decided to expand the scope of its 
activities. Therefore, among other activities of the Cer-
TIWELD management system certification body is the 
certification of the environmental management sys-
tem based on the requirements of Iso 14001. This acti-
vity is performed by the certification body on the basis 
of SNAS accreditation – certificate number r-042.

Last but not least, the certification body CERTIWELD, 
based on sNas accreditation number r-044, is also 
authorized to carry out the certification of the occupa-
tional safety and health management system (OSH) 
in accordance with the ohsas 18001 specification.

the area oF accredItatIon according to sNas 
no. r-042 and r-044 (environmental management and 
occupational safety and health certification) is based on 
the economic areas defined by accreditation, the certifi-
cation body specified in the sNas no. Q 005.
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Y

The iiW And vÚZ 

parTnership 
iS MuTuAlly enriChing

The IIW and VÚZ 

partnershIp 
is muTually enriching

engineer Ľuboš Mráz (71) has devoted many long years researching material breakages 
and their behaviour under welding conditions. Today, he still takes part in assessing the 

properties of materials and their welded joints for the needs of practice. in the inter-
view he brings his view on the history of VÚZ with regard to the activities in iiW.

VÚZ was also at the birth of specialized education 
and thus increasing the qualification level of wel-
ding experts.  

Our institute is the oldest and largest educational 
institution in the field of welding not only in Slovakia 
but also in the former Czechoslovakia. The training of 
welding staff began in 1952. Welding technologists for 
the whole of Czechoslovakia were trained at VÚZ, and 
in cooperation with the Faculty of Mechanical engi-
neering, VÚZ organized an annual postgraduate study 
program in welding for engineers until 1988. Up to 1988, 
it also organized an International summer school of 
Welding with the participation of lecturers as well as 
interested students and experts from europe. In 1956 
VÚZ became a member of the IIw. In this organization 
expert committees presented the results of research and 
development activities, where they obtained general re-
cognition. These activities significantly helped VÚZ to 
become accepted as an observer and later a member of 
the european Welding Federation (eWF). 

VÚZ became an ewF observer in 1992 and a mem-
ber in 1997. since then, it has been appointed in eWF 
as an authorized National Body (aNB) and authorized 
to organize internationally recognized welding courses 
for all qualification levels from welder, welding practi-
tioner, welding specialist up to welding technician and 
welding engineer. The courses are completed by a pro-
fessional examination. successful graduates receive di-
plomas recognized in eWF and IIW member countries.

The introduction of the training process created con-
ditions for the introduction of a system of quality in 
welding in manufacturing enterprises through aNBCC 
(Authorised National Body for Certification of Compa-
nies). Welding engineers obtained significant responsi-
bilities and competences in manufacturing organizati-
ons. 

what kind of effect did the “joining of forces” of ewF 
and IIw have in the field of training welding profes-
sionals?

The joining of EWF and IIW activities in the field of 
education occurred at the IIW annual Meeting in Bu-
charest in 2003. The educational system developed by 
EWF member organizations was taken over by the IIW, 
thus making this system a worldwide one. At present, 
professional organizations from 55 countries are mem-
bers of the IIW. The IIW is a worldwide organization 
that associates professional welding institutions. It is a 
platform for the exchange of professional information 
among top experts from research institutes, universities 
or manufacturers. representatives of member states 
meet once a year at an annual Meeting held in one of 
the member states. The program consists of a meeting of 
the General assembly and the Board of Directors, conti-
nues with three-day meetings of expert committees and 

ends with a two-day professional conference. Delegates 
and experts nominated for the event by the relevant 
national secretariats located in IIW member organiza-
tions take part in the expert committees, and the confe-
rence is open to the general public. This is basically how 
it still operates today. The technical documents drawn 
up are registered with the IIW secretariat. after asse-
ssment and incorporation of corrections, they are pub-
lished in the journal Welding in the World. Given that it 

Ľuboš MráZ spent his entire working life at the Welding research institute (VÚZ) 
and today, as a pensioner, he still works there on agreement. At the turn of the 1980s 
and 1990s, he spent three years as a specialist at a Belgian welding institute. in 1994 
he worked for six years at the Japanese Welding research institute (JWri) in Osaka 

as a visiting professor. From 1995, he served as Slovakia’s delegate at the iiW general 
Assembly at annual meetings. in 2005, he participated in the founding of the Slovak 
iiW Committee, made up of representatives of the Welding research institute and 
Slovak Welding Society, which enabled members of the welding society to attend 

meetings of iiW expert committees. Thanks to our member-
ship, professionals can 

draw from this database 
but also contribute to it 
and thus maintain our 
world-class knowledge.

you spent your entire working life at the VÚZ. how do 
you perceive this institution from the position of an 
insider? 

I joined the Welding research Institute after comple-
ting my studies at the Faculty of Mechanical enginee-
ring of the Slovak Technical University in 1971. Since 
then I’ve been working in the field of testing and asse-
ssing the properties of materials and their welded joints. 

I see this institution especially from the viewpoint 
of its history. It needs to be noted that the Welding re-
search Institute, founded in Czechoslovakia in 1949 as 
a state contributory organization, was managed by the 
Federal Ministry of Metallurgy and Heavy Engineering. 
From 1949 to 1992, VÚZ worked as a leading interdisci-
plinary workplace for scientific and technological deve-
lopment in the field of welding and related technologies. 
It had the authority to comment on the principle prob-
lems associated with the application of welding techno-
logy as practiced in Czechoslovakia. Welding activities 
were focused on research and consulting in the area of 
construction material failures, evaluating weld-joint 
quality, development and application of individual wel-
ding methods and the introduction of a training system 
for welders. The outputs of its professional activities 
were research and technical reports, documents and re-
commendations for practice.

In 1993 VÚZ became an organization managed by the 
Ministry of Economy of the Slovak Republic and Slova-
kia’s representative in the IIW. Further development 
was influenced by the requirements of industry and re-
search programs supported by the Ministry of economy 
of the Slovak Republic, the Research and Development 
agency, the Leonardo da Vinci Program and internatio-
nal programs in the 5th RP of the European Union. VÚZ 
was privatized in 2003 by the Industrial Institute of the 
Slovak Republic, and the portfolio of activities remained 
essentially unchanged. 

interView / ing. ĽuBoŠ MrÁZ, Phd.
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our working 
at iiw

it Was PlEasurE to hEar that Bratislava will, after 
40 years, again be the venue for the iiW World con-
gress. Ten years ago, VÚZ organized the first regional 
iiW congress in central and eastern europe: MODeRN 
cONsTRucTiON MaTeRials aND THeiR lOaDiNG 
TecHNOlOGies, which was attended by the highest 
representatives of iiW and eWF – presidents prof. Dr.-
-ing. ulrich Dilthey, prof. H.c. and Tim Jessop, including 
the secretariats of both institutions and under the pa-
tronage of Deputy prime Minister Dušan Čaplovič. The 
event was held in the High Tatras (stará lesná) with 
the participation of representatives of 22 countries.

We shall mention several colleagues, delegates and 
experts from VÚZ at iiW, who elaborated a line of pro-
fessional documents which they also presented at the 
meetings of the iiW expert commissions.  

is recognized journal, the possibility of publishing in it 
is appreciated by university experts in particular.

Please talk about the contributions of the IIw for 
vÚZ.

The contribution of the IIW to VÚZ lies in the particu-
lar access to the latest results of evaluation of problems 
associated with the implementation of welding techno-
logy, including equipment, development of additives, 
technologies, the safety of welded structures, resistance 
to failure and so on. This is exclusive information at the 
time of presentation at expert committees has not yet 
been published in the scientific literature, where they 
often appear only two to three years later. Thanks to our 
membership, professionals can draw from this database 
but also contribute to it and thus maintain our world-
-class knowledge. So, our customers in the Czech Re-
public and Slovakia also profit from this. VÚZ was also, 
thanks to its professional contacts in IIW, support for 
Czechoslovak industry and now also for Slovak industry. 
state research and development programs in the large 
metallurgical enterprises in Vítkovice, Kladno, Chomu-
tov and Košice have been carried out in VÚZ testing la-
boratories and technological departments. The subject 
of the research programs was the study of the impact of 
the welding process on the properties of welded joints, 
with the goal of setting welding conditions (parameters) 
that provide the weld quality needed to ensure the reli-
ability of welded structures.

and the contribution of VÚZ for IIw?
VÚZ, in an international context, drew attention to 

the Gold Medal for the development and production of 
the welding press, which we acquired at the Expo 1958 
International exhibition in Brussels. at meetings of the 
IIW expert commissions, our experts have presented 

professional documents on the application of welding 
technologies  and  the  assessment  of  welded  joint  pro-
perties and demonstrated their professional qualifica-
tion, competence and ability to interpret the obtained 
results. Proof of this was the position of prof. Ing. Ivan 
hrivňák, Drsc., elected as Chairman of IIW Commissi-
on IX for two terms of office, as well as Ing. František 
Kolenič, PhD, in the function of Deputy Vice-Chairman 
of the IVW Commission IIW. an important professional 
contribution of VÚZ was the expert activities for domes-
tic as well as foreign partners. The obtained and presen-
ted results were generally accepted and appreciated by 
the professional community. 

Among all the results, it’s possible to mention one 
of the many projects that resonated in IIW structures. 
In the 1980s, problems were discovered with round 
liquefied gas tanks in refineries. Defects and cracks 
were observed in the area of welded joints after about 
8 years of use. VÚZ’s testing laboratories analyzed the 
causes of their occurrence, and on the basis of previous 
knowledge from testing programs and experience, and 
with a considerable amount of technical information 
from IIW documents and comprehensive tests, a wel-
ding repair technology was designed and implemented. 
For several reasons, the only way to restore the operati-
on of the tanks was to repair them. The results obtained 
and the proposed solution initiated a broad response at 
IIW discussions. Time confirmed the correctness of the 
proposed and used technology. This was one success of 
our professional skills of our workers. The repair secured 
renewed operational storage capacity up to the present 
day. 

this year VÚZ is commemorating the 70th anniver-
sary of its founding. which industrial sectors use the 
expert potential of the institute in the greatest me-
asure?

This contribution is integral for the entire industry – 
organizations in the fields of chemistry, petrochemistry, 
nuclear energy and general energy, as well as metallur-
gy and now the automotive industry. We operate as a 
third party for manufacturers. We evaluate the quality 
of materials used in the production of components for 
the automotive industry and propose ways to improve 
the properties of welded joints. We solve problems with 
the application of newer modifications of welding tech-
nologies of new construction materials. Slovakia today 
is the world leader in the number of produced cars per 
capita. We cooperate with local carmakers, especially 
Volkswagen. 
 

VÚZ, in an international 
context, drew attention 

to the Gold Medal for the 
development and produc-
tion of the welding press, 
which we acquired at the 
Expo 1958 International 

Exhibition in Brussels. 

the delegates at the iiW annual meetings were, to-
gether with the current director of Vúz, also notable 
professionals. 

up to 1990 these were mainly: 

ing. Ján Škriniar, Csc. – director of the institute in the 
period 1968-1987

ing. Peter ondrejček, Phd. – director of the institute in 
the period 1987-1990  

ing. Vladimír uher – director of the institute in the pe-
riod 1990-1992

prof. ing. ivan hrivňák, drsc. – chairman of commi-
ssion iX

ing. milan lipa, Csc., (delegate to commission iii),

ing. Július lombardini, Csc. (expert on commission 
iV),

ing. ladislav lányi

ing. martin Janota, drsc. (expert on commission iii),

doc. ing. Ján Bošanský, Phd., (expert on commissions 
ii and iX)

after 1990 directors of VÚZ took part in the meetings:

doc. ing. Peter Polák, Phd., – director of the institute 
in the period 1992-1998   

prof. ing. koloman ulrich, Phd.  – director of the insti-
tute in the period 1998-2003 

ing. Peter klamo – director of the institute in the pe-
riod 2005-2017 

interView / ing. ĽuBoŠ MrÁZ, Phd.
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among professional workers:

doc. ing. Peter Bernasovský, Phd. (delegate to co-
-mmissions iX, Xi iiW), 

ing. dušan Ševčík (delegate to commission ii iiW), 

doc. ing. karol kálna, Phd., (delegate to commissions 
Xi and Xiii),

Prof. ing. Pavel Blaškovits (delegate to commission 
Xii),

ing. Peter fodrek, Phd. (expert on commission iV)

ing. františek kolenič, Phd. (vice-chairman of the co-
mmissions iV iiW) 

ing. Ľuboš mráz, Phd. (expert on commissions ii, iX, 
XiV).

Ing. Ján Škriniar, CSc. was the President of IIW in the period 
1981-1984

VÚZ organized the first 
regional IIW congress 
in Central and Eastern 

Europe
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diVersity of 

sPecial Metallurgy
at VúZ

1. Vúz - EtP (ElECtro-slaG rEmEltinG 
faCility Vúz – Esr)

Development and final implementation of a unique 
facility (1973-1975). ETP technology at the given time 
ranked   among   the   sophisticated   technologies   for 
quality improvement as well as welding materials. 
The whole facility consisted of several independent 
units.  The  machine  part,  cooling  circuits,  power  cir-
cuits  for  the  re-melting  current,  regulation  of  the 
speed for moving the re-melting bar and copper crys-
tals. ETP technology had the following significant 
effects on all materials: it improves the micro-purity 
of the materials, increases their chemical purity, im-

We can divide the activities of the special metallurgy division into those performed 
in the recent past and those performed at present. in the past, activities were focused 

on special types of metallurgy (electro-slag remelting), aluminothermic welding, production 
of additives in wire-shaped materials for research purposes, and last but not least the 

development of metallic powders for sophisticated thermal spray coating technologies. 
at present, we focus on the production of special castings from different materials, from 
piece production up to small batch production. We continue to develop and manufacture 

nickel-based metal powders for thermal spraying technologies.

proves their plastic properties and increases their 
chemical and structural homogeneity; it also possibly 
makes small modifications to the chemical composi-
tion. By passing an electric current through molten 
slag, due to its electrical resistance, heat is generated, 
which melts the electrode and maintains the slag 
bath in a molten state. The molten slag and metal 
are surrounded by water-cooled copper crystallizer in 
which  the  molten  metal  gradually  solidifies.  The cy-
lindrical ingot or cuboid thus obtained is thermally 
and subsequently mechanically processed into the 
desired semi-finished product (rod, core wire, or semi-
-product for cutting tools).

Technical parameters of the VÚZ – eTP facility.

Input: 
electrodes for processing, square version 40-50 mm
electrode length max. 1 200 mm
electrode weight max. 25 kg

Output: 
(product – ingot): square shape 80 mm
height max. 600 mm
product weight max. 25 kg

2. mEtal PoWdErs 

VÚZ started to develop this technology in the 1950s, 
so that by 1965 it was able to begin its spraying pro-
duction. In this period, fractions of sprayed particles 
were achieved below 315 µm. At that time, mainly 
pure metals were sprayed, such as nickel and ferro-
-alloys like FeCr. Subsequently, after the adopting of 
this technology, metal powders began being sprayed 
on the original first spraying equipment, even for so-
-called coating technology – preparing surface layers 
with different technologies. In this way, the first gene-

Electro-slag remelting 
facility VÚZ – ESR

ration of the original production of self-baking pow-
ders of the “K” series, which had a spherical shape and 
very good flowability, was introduced.

In 1983, a new innovative impetus arrived, which 
initiated a completely new production for spraying 
equipment. The designer of the project was a team 
of D4 workers with renowned design and production 
organizations, such as Kovohutě Dečín, Královopolská 
strojírna Brno (Czech Republic) and so on. The inno-
vation consisted in replacing the spraying in an air at-
mosphere with spraying in a protective atmosphere of 
nitrogen. In addition, the production of foundry alloys 
on the basis NiB and NiBCr was improved. These 
innovative steps offered many advantages, primarily 
an increase in the purity of the surface powders and a 
reduction in the oxygen content. The result: a striking 
increase  in  the  quality  of  metal  powders  –  in  rela-
tion to coating layers, casings. The market and cus-
tomer requests brought ever-increasing demands for 
coating hardness, purity and homogeneity, with zero 
porosity, and the like. That’s why we have had to con-
tinually improve the metal powders under the type 
designation sDK.

On the basis of these justifiable market demands, from 
1993 to 1995 we moved on to an additional innovative 
process, mainly aimed at improving the performan-
ce of metallic powders (purity, the range of coating 
hardness, fluidity, zero porosity as well as expanding 
the range of metallic powders available). The profes-
sional effort of the research team resulted in 2004 in 
the awarding of the Certificate – Gold Medal sLOVaK 
GOLD. The Metallurgy and Metal Powder Division of 
VÚZ obtained this gold medal for the product labelled 
“MetaL POwDeR NP 62”.

The fact that in 1993 to 1996 this type of product, in-
tended especially for the renovation of the hot rolling 
mill TVa (sheet metal feeding) at the then VSŽ Košice 
(currently US Steel Košice) sold with a total weight of 
8 tons, also contributed to the awarding of the gold 
medal. Its high quality was confirmed and is still con-
firmed today by the excellent results of the coatings 
produced on the rollers in a demanding metallurgical 
operation. The technology used to apply these meta-
llic powders to the substrate is called two-step coa-
ting technology.

Metallurgical roller from the hot rolling mill at U.S. Steel Košice in the process of cooling. A hot 
spray of NP 62 metal powder was applied to the cylinder. This powder was subsequently melted 
(sintered) onto the surface of the metallurgical cylinder. This process formed a continuous ab-
rasion-resistant layer on the surface of the cylinder with a hardness of about 60 HRC. The result 
is a remarkable increase in the cylinder lifespan and a huge economic benefit for the company. 

another Important aWard for research, deve-
lopment and final production of metal powders based 
on NiCrBSi occurred in 2008 and 2012 at the Enginee-
ring Fair in Nitra (Slovakia): the award of the Minister 
of economy Prize for “Innovative act of the Year”. 

VÚZ exhibit 2012: A self-slag-making high tech addi-
tive powder material on the basis of NiCrBsi – Metal 
powder NP 60wC20 – designed for sophisticated 
production of metal layers with special properties by 
thermal spraying, plasma and laser welding. among 
the biggest advantages of the metal powder NP 
60WC20 is its tungsten carbide component (WC). 
Thus, the alloyed powder has excellent operational 
and utility properties. The hardness of the sprayed 
and welded layer achieves up to 85 HRC. In special 
cases, the sprayed and welded components achieve 
a lifespan up to 50-times longer than components 
sprayed with any other known technology. accor-
ding to previous experience, NP 60wC20 metal 
powder exhibits peak parameters in its type series 
compared to current foreign equivalents. the out-
standing properties of surface coatings made from 
NP 60wC20 powder in 2011 have also been demon-
strated by demanding customers abroad.

Certificate for the gold medal SLOVAK GOLD awarded 
for metal powder NP 62

Ing. Štefan Smetana 
(on the right), the leading 
researcher at VÚZ, receiving 
the “Innovative Act of the 
Year 2011” award from 
the Minister of Economy 
of the Slovak Republic, 
Ing. Tomáš Malatinský. 
Engineering Fair Nitra, 
2012. 
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VÚZ Exhibit 2008: The self-slag-making high tech 
additive powder NP 62K on the basis of C-NiCrBSi 
intended for sophisticated production of metal la-
yers with special properties for thermal spraying, 
plasma and laser welding. sprays made with NP 
62K metal powder applied by sophisticated two-step 
technology have proven in the extremely demanding 
sheet-rolling conditions at U.S. Steel Košice to have 
excellent sliding properties, even with dry friction, 
as well as excellent wear and corrosion resistance. 
Spraying with high-performance burners also makes 
it possible to spray larger components from conventi-
onal carbon or low-alloy steel (i.e., from a cheaper sub-
strate), and the components even achieve excellent 
new specific properties.

The increased lifespan of the metallurgical cylinders 
at U. S. Steel Košice with NP 62K powder coating com-
pared with other powders is about 10-fold.

3. Vúz CusnsimnB WirE

Between 1956 and 1962, preference was given to Cze-
choslovak sheet mills. VÚZ gradually developed the 
technology for welding brass, coppered bronze and 
nickel bands 150 to 400 mm wide and 1.5 to 3 mm 
thick. For the bonding of brass, tin-bronze, nickel and 
nickel alloy bands of defined thicknesses, TIG wel-
ding with no additives was used as the optimal me-
thod, while for the bonding of copper bands TIG wel-
ding with the added material VÚZ CusnsiMnb from 
copper deoxygenated silicone, manganese and boron 
was used.

The wire in question was made in its entire range in 
the metallurgy section. From the carrying out of the 
smelting and casting into the metal moulds, through 
the initial rolling of the ingot 80 to 80 mm to the di-
mension 40 to 40 mm and then rolling it to the final 
diameter of 9 mm. Next, heat treatment, steeping and 
the final wire-drawing operations up to a diameter of 
1.6 mm followed. The VÚZ CuSnSiMnB wire has been 
successfully used so far.

4. thErmit WEldinG (aluminothErmiC 
WEldinG) of ConCrEtE rEinforCEmEnt 
and rails

aluminothermic welding (aT) technology is among 
the oldest, but it is still a progressive welding me-
thods. This technology has been successfully applied 
at VÚZ.

at welding in construction: welding of concrete re-
inforcement began at VÚZ in 1966 as a part of a state 
task coordinated by the Research Institute of Building 
structures in Prague.

aT sets (form, dose, paste, remelting plate and aT pri-
mer) were developed for welding reinforcements from 
16 to 40 mm and especially for the Armo blocks of 
nuclear power plants. aT forms for ribbed steel streng-

Industrial application 
of NP 60WC20 metal powder 

for cutting tools. 
Coating technology: Two-step 

coating technology

ths up to 580 MPa and diameters from 16 to 40 mm 
were made for horizontal and vertical positioning (to-
gether 7 +7 types designated as H 18 to H 40, or V 18 
to V 40).

all of the following can be mentioned as at wel-
ding applications:
• Grain   silo   in   Tábor   –   diameter   of   reinforcement 

32 mm in horizontal position – 1,250 AT welds.
• Pillar foundation for the New Bridge (sNP) in Brati-

slava – 3,700 contacts of reinforced concrete of dia-
meter 28 mm in horizontal position.

• Television   tower   pillar   in   Bratislava   –   2,600   AT 
welds on reinforced concrete of diameter 25 mm.

• Jaslovské Bohunice,  joining  of  reinforcement of Ar-
mo blocks and over 3,000 AT welds on the barbotage 
towers.

• Building  of  the  Dukovany  nuclear  power  plant  –
   a total of 23,960 AT welds.
• d1  in  a  smaller  range:  on  the  construction  of  the 

sitina  tunnel  in  bratislava  and  the motorway d1 
bridge structures.

• The results of VÚZ’s work in the field of AT welding 
were also presented and awarded in the IIW. at the 
international   exhibition   WELDING   ´75   in   Brno, 
VÚZ,   together   with   the   Turiec   production   coo-
perative in Turany, won a gold medal.

Rail-welding with at welding technology:
In the 1990s, VÚZ successfully took part in the re-
search and development of aluminothermic (thermit) 
rail-welding. VÚZ successfully completed the deve-
lopment of this welding technology for urban mass 
transit railways without preheating and the imple-
mentation in some sections in Bratislava. 

VÚZ also developed the technology of welding anode 
rods of 160 mm diameter, serving in the production of 
aluminium at ZSNP Žiar nad Hronom.

From 2005-2007 VÚZ developed the technology of 
thermit (AT) welding of rails UIC60 and S49 (com-
pletely from the development of the aT batch, forms, 
tapping, and other preparations and aids for welding). 
The level of this technology is fully comparable with 
the “worldwide” technology of the French manufactu-
rer of aT complex sets.

AT welding set for type “H” welding developed by the VÚZ metallurgy section

AT welding technology for reinforced concrete – type “H” welding (horizontal position)

View of a weld made after 
finishing (cutting, grinding) 
on the NP3 rail line for mass 

transport

AT welding technology for reinforced concrete – type “V” welding (vertical position)

AT welding technology for 
urban mass transit railways. 
Type NT 1

AT technology for rail-welding - Type of rail UIC 60. 
Used on railway lines in Slovakia.

Diagram of an AT form 
for aluminothermic rail-
-welding. Type UIC 60 is used 
for railway lines in Slovakia. 
Author Ing. M. Chromčík
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5. rEPairs and rEnoVations 
By WEldinG - Cast iron. Cast 
iron rods Vúz lt - 300

Successful  flame-welding  of  cast  iron  above  all  re-
quires the handling of necessary technological mea-
sures, especially the demanding thermal regime du-
ring and after welding, while taking into account the 
required high preheating temperature and induced 
thermal stresses. solving these problems goes beyond 
the usual routine welding and requires the applica-
tion of deeper knowledge of metallurgy and strength 
and solutions.

VÚZ has achieved a unique position in this area. It 
was capable of solving even the most demanding re-
pairs of crashed machinery for the industry, often of 
key importance for the work of the given enterprise. 
The range of VÚZ repaired parts for machinery and 
equipment is considerably wide: from cracked motor 
heads and blocks of cars and construction machines, 
through central heating boilers, pile drivers, compre-
ssor bodies up to cogwheels for cement kilns, etc. To 
obtain  a  quality  welded  joint,  a  suitable  additive 
based on grey cast iron is required. at VÚZ – Metallur-
gy section cast iron rods were developed, as well as 
the necessary flux essential for cast iron welding.

6. othEr d4 aCtiVitiEs – WEldinG 
additiVEs in thE shaPE of a full WirE

From 1977 to 1987 the VÚZ metallurgy section provi-
ded the construction of a wire-drawing station, for 
the production of cores for coated electrodes, wires 
for welding under the flux and the like. This enabled 
operative research and production of special welding 
materials  at  VÚZ  in  small  quantities  based  on  the 
needs of customers. 

another major activity was the development of addi-
tional materials for welding: wire for an electrode 
used in welding austenitic manganese chrome steels, 
wire for welding tubes and materials of the CCrNiW-
Ce type, production of core wire for electrodes of type 
26Cr11Ni and 32Cr12Ni2Nb, wire for the production 

Cast iron rods 
VÚZ LT - 300 (rod diameters 

from 5 mm to 10 mm 
at a length of 456 to 500 mm). 

Companies from Germany, 
Italy, the USA, Austria, 

the Czech Republic and Serbia 
are among the most lucrative 

customers for this welding 
additive.

of coated electrodes of type 06Mn5Cr14Ni75TiNb, re-
search and development of wires for ZPT Czechoslo-
vak fine-grain steels. Also worth noting is the research 
on the weldability of chromium-nickel steels on the 
basis of 18/8 with low C content with regard to use at 
higher temperatures. 

The production of wires used in the manufacture of 
welding wires for the necessary research also took 
place in the metallurgy section to the extent possible. 
This was mainly due to the need for its own produc-
tion of the core material for coated electrodes and 
wires of the required dimensions and chemical com-
position. The process for producing these materials 
was as follows: melting, casting of ingots, rolling the 
ingots,  drawing  the  wires  to  the  desired  diameters, 
heat treatment and finishing.

The VÚZ foundry was the core of the complex. Its in-
duction sF furnace aggregates formed the basis for 
the production of ingots and castings. The rolling mill 
served for the rolling of hot ingots into logs and strips. 
In the wire mill, a rolled log was cold-drawn to the de-
sired diameter and surface quality.

The development of additive material in the form 
of a solid wire was focused on the core of the wel-
ding electrodes as well as wires for submerged-melt 
welding and in protective gases. The results of these 
works were  for  the  most  part  (according to custom 
at that time) handed over to the manufacturer of the 
additives, ŽAZ Vamberk (Czech Republic). The me-
tallurgy section also shared in the research and pilot 
plant production of NiCr-based electrode cores. atten-
tion was also paid to non-ferrous metals, for example, 
in the development and later production of an addi-
tive on the basis of CusnsiMnB for copper welding in 
inert gases and others. (see point 3 of this article). 

It is also worth mentioning the awarding of the main 
prize at the international welding fair in brno – 
bVV: weLDING 92. VÚZ obtained the main prize for 
a unique product: “amorphous foil solder based on 
AgCuTi”. The Institute of Physics of the SAS (Slovak 
academy of sciences) also shared in co-authorship 
with VÚZ.

In conclusion in this part of other D4 activities, the 
research and development of materials with shape 
memory  needs  to  be  mentioned.  This  was  the deve-
lopment of a NiTi-based alloy, and its purpose was the 
production of limb prostheses and interchangeable 
heads by casting from material STN 17 350. This re-
search and development was aimed at replacing the 
hip joints for health care in Slovakia.

Highly specialized soldering powders were developed 
in research and development. They consist of a line 
based on NiBsi and serve for soldering of high-tempe-
rature and high-alloyed NiCo alloys, sintered carbide 
plates, aircraft engine components, nuclear reactors, 
and the like. 

7. artistiC CastinG at Vúz BratislaVa

artistic castings have been a special chapter of the 
section’s activities practically from the start of VÚZ’s 
existence. More than 3,000 casts of panels, comme-
morative plaques and sculptures have been cast at 
the metallurgical workplace over the years. Renowned 
artists have had their works cast at VÚZ from alumi-
nium alloys, based on alsi and alMg, or from bronze 
and to a lesser extent from grey cast iron.

repair of spillings – BeLLs: several bells have been 
“spilled” at VÚZ. The reason for the spilling was the 
fact that the original bell was so damaged that the re-
pair by welding could not be done. Therefore, the bells 
were repoured for customers – the original bell was 
moulded into a sand mould and subsequently cast in 
a cast iron. Dozens of bells weighing from 35 to 350 kg 
have been recast in this way.

8. foundry

In the field of foundry production, VÚZ has also de-
voted itself to the production of castings from various 
(in  particular  special)  materials  for  the  needs  of  in-
dustry in the form of piece or small batch production. 
In this respect, VÚZ was in the past and will certain-
ly continue to be in the future a leader in the prompt 
supply of special castings. 

With its work on the Slovak and Czech markets, it has 
to a large measure made a significant contribution 
to the solution of some seemingly “impracticable” or 
“unfeasible” crisis requirements of strategic custo-
mers. VÚZ – (metallurgy) has always been capable and 
will continue to be so with its grandiose refinement!

The main medal from the international 
fair in Brno awarded to VÚZ for 
the product Amorphous foil solder 
based on AgCuTi. 1992.

Bronze statue of Ľudovít 
Štúr. Casting of the sculpture 
made in VÚZ in the metallur-
gy section under professional 
supervision Mr. Nemec. 2002. 
Height of statue 5.3 m, weight 
of statue 3.5 tonnes. 
The statue was designed 
for the city of Žilina. 
Place of installation: 
Ľudovít Štúr Square 
in Žilina.

Bell for the Municipal Office 
in Omšenie. This bell was 
completely made at VÚZ with 
the help of modelling equip-
ment. Suspension equipment, 
hearts and drive preparation 
were included in 1994. 

Bell from the Roman Catholic 
Parish Office in Spišský 
Hrhov. The picture shows the 
original work of VÚZ workers 
from the metallurgy section. 
The original bell, which was 
supposed to be used as a re-
turnable material, was pre-
served. To this day this 
attractive historical orna-
ment is found in the entrance 
hall of VÚZ. In VÚZ, this bell 
was first spilled (in 1993) at 
VÚZ. Bell weight – 350 kg.

The VÚZ 
foundry was 

the core of the 
complex

Renowned artists 
have had their works 
cast at VÚZ
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additiVes

hiSTOry OF The deVelOpMenT 
OF addiTives AT VÚZ

The production and development of additive materials for welding and related 
processes ranks among the most important activities of VÚZ. They are 

an inseparable component of research and the application of bonding and welding 
technologies in practice. Due to activities in the area of development of additive 

materials, VÚZ deserves credit for increasing the quality of welding practice 
in slovakia as well as abroad.

TThe development of additives began in 1950. From the 
start they were introduced exclusively into production 
at the ŽAZ plant in Vamberk (in today’s Czech Republic). 
That’s  why  most  of  them  bore  the  labelling  ŽAZ  and 
only   certain   special   materials   VÚZ.   VÚZ   also   made 
some additives in small volumes after 1970. Coopera-
tion in the development ended in 1993, and since then 
VÚZ has made and sold its own developed materials. 
These materials have found application in a wide sca-
le of industries, from the electronics to construction to 
nuclear energy and metallurgy.

VÚZ is focused on the research and development of 
additives for special purposes for which large-scale pro-
duction is not worthwhile. Therefore, the range of these 
products is very broad, and the individual products of-
ten serve only one customer for whom they have been 
specifically developed or adapted. We can divide these 
products into coated electrodes, filled electrodes (tubes), 

for small-scale production was purchased from a Ger-
man manufacturer, MANSA, in 1980. Filled electrodes 
found application mainly in the metallurgical industry. 
In collaboration with VSŽ Košice and later U.S. Steel, 
additional generations of additives have been success-
fully developed. still today, additives for the renovation 
of rollers make up the most significant volume of addi-
tives production. at the same time, development has 
expanded into other smelters as well as to other indus-
tries. Product integration in this segment is of interest, 
where VÚZ offers fluxes, filled electrodes, technologi-
cal consulting and coated electrodes offering the same 
composition of hard-surfaced metal.

the DeVeLOPMeNt OF sOLDeRING FLUXes has 
been taking place since the mid-1960s. Among the most 
important were coated solders, paste solders, powder 
and amorphous solders. since this production is de-
manding in terms of meeting environmental criteria, 
it is not possible to ensure such a wide assortment of 
products, especially the storage of raw production ma-
terials and the chemicals needed for their manufacture. 
Therefore, in recent years, this production has been par-
tially reduced. 

COateD eLeCtRODes rank among the first additive 
materials studied. In the 1950s, VÚZ had to rapidly 
develop several basic types of coated electrodes. From 
these, 5 basic lines of electrodes were then developed. 

These are bonding electrodes, hard-surfacing electrodes, 
those used in high temperature applications, those used 
for  welding  high-alloys  and  stainless  steels,  and  spe-
cialized electrodes (for example, for cryogenic pressure 
vessels). although this is an older welding technology, 
new coated electrodes are still being developed. For 
example, the E 527 B electrode is currently being tested 
with a customer. Among the newer ones are the EB 121 
Je special electrodes for application in nuclear power 
facilities.

The range of these 
products is very broad, 
and the individual pro-

ducts often serve only one 
customer for whom they 
have been specifically 
developed or adapted.

fluxes for welding, hard-surfacing, hard and soft solde-
ring, solders, metal powders for application and special 
purposes and cast-iron rods, and smaller amounts of 
castings can also be made in the foundry.

FLUXes FOR weLDING and hard-surfacing have a ve-
ry long tradition. They are used predominately for flux 
welding in combination with wires or filled electrodes. 
Both agglomerated and fused and ceramic fluxes were 
developed. At present, VÚZ specializes in molten fluxes 
and the use of the technology in arc electric furnaces. 
This is a more environmentally friendly product that 
ensures the high quality of the resulting fluxes. Special
additives for smelters are also produced in a smaller vo-
lume.

FILLeD eLeCtRODes (tubular wires) began being pro-
duced in VÚZ much later. This was preceeded by their 
development and the development of machines for 
their production. Two machines were built with inte-
grated workpiece blanking (metal bands) with subse-
quent pulling in the built-in wire-drawing frame. a line 
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Bells, bells, bells
The Welding Research Institute has repaired and reconstructed several dozens 
of bells. Most of them date from the first half of the 20th century, but there 
were several unique ones among them, for example, bells from 1507 or from 1686. 

The most famous bell that found its way to VÚZ was Wederin, which was cast in 
1674 by bell-maker Baltazar Herold. It weighed 2,513 kg and was cast from tin 
bronze, with a composition of 84% Cu and 16% Sn. The bell was, after thorough 
reconstruction and the attachment of new grips, installed in the spring of 1999 
in its original location in Bratislava‘s St. Martin’s Cathedral, where its po-
werful ring still brings joy to this day.   

The photograph shows a bell originally from Spišský Hrhov, which was brought 
to VÚZ in 1993. Its rescue was done largely by Division 4 – the Foundry. We 
preserved it, and today it is a historical adornment that attracts the atten-
tion of VÚZ visitors. It weighs 350 kg and is a reminder that VÚZ‘s activity 
extends even to the fields of history and cultural heritage.

did you know?


