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THE INTERNATIONAL INSTITUTE OF WELDING: 75 YEARS

J. C. Lippold, S. Egerland, R. Shaw, E. Raufelder

Emeritus Faculty, Department of Materials Science and Engineering, The Ohio State University, Columbus, OH, USA.
E-mail: erdmuthe@jiiwelding.net

This year, the International Institute of Welding (ITW) celebrates its 75th anniversary as the leading international professional
organization devoted to the advancement of welding, joining, and allied technologies. This year also marks the 60th anniversary
of Welding in the World which was established by IIW in 1963 as a mechanism to publish authoritative papers and other articles
that represent the work of the technical commissions within IIW. This article provides a brief history of IIW and its relationship

to Welding in the World.

1 A brief history of the international institute
of welding

The following provides a brief history of the Inter-
national Institute of Welding. For an in depth account,
Joining Nations by P.D. Boyd is recommended [1]. The
book by David Barnett entitled Linking people, Joining
nations reviews [IW history from 1990 to 2017 [2].

ITW was officially founded in 1948 during a meet-
ing of international welding societies in Brussels,
Belgium. The 13 founding countries were Austria,
Belgium, Denmark, France, Italy, the Netherlands, Nor-
way, South Africa, Spain, Sweden, Switzerland, the
United Kingdom, and the United States. These coun-
tries were represented by 21 technical organizations in-
cluding Institut de Soudure (France), Istituto Italiano
della Saldatura (Italy), the Welding Institute (United
Kingdom), and the American Welding Society (USA).

An original organizing principle was the establish-
ment of “commissions” to coordinate and conduct the
work of IIW. Initially, five commissions were identi-
fied dealing with gas welding, electric arc welding,
resistance welding, documentation, and education. By
the first member assembly held in Delft, the Nether-
lands, in 1949, a total of 12 commissions had been
established and held their first meetings. A list of
these commissions and the inaugural chair for each

Table 1 Initial technical commissions established by IIW in 1949

is provided in Table 1. Commissions XIII (fatigue
testing), XIV (welding instruction), and XV (funda-
mentals of design and fabrication for welding) were
subsequently established by 1951. Commission XVI
(welding of plastics) was established in 1962.

Over the ensuing years, some commissions were
merged and new ones established. For example, C-1V,
Documentation was merged with C-VII and replaced
by High Energy Density Welding in 1985. A complete
history of the evolution of the commission structure
can be found in the reference texts [1, 2].

The concept of an “Annual Assembly” began in
1950 in Paris with meetings of the commissions sepa-
rated into Groups A and B to accommodate attendees
participating in multiple commissions. Because [IW
membership was primarily European, early assem-
blies were held in London (1951), Goéteborg (1952),
Copenhagen (1953), Florence (1954), Zurich (1955),
Madrid (1956), Essen (1957), and Vienna (1958). The
first annual assembly outside of Europe took place in
1961 in New York City.

2 Welding in the World and its relationship to IIW

To quote directly from P.D. Boyd...“one of the
most vexed problems which the IIW has had to con-
front throughout the whole course of its existence is
that of making its work known” [1]. In 1956, IW

Commission Topic Chair

I Gas welding and allied processes C.G. Keel (Switzerland)

1I Arc welding H.E. Jaeger (Netherlands)
111 Resistance welding US delegation

v Documentation A. Leroy (France)

v Testing, measurement and control of welds P. Goldschmidt (Belgium)
VI Terminology F.M. van Horenbeeck (Belgium)
VII Standardization A. Leroy (France)
VIII Health and safety S. Forsman (Sweden)

IX Weldability H.G. Geerlings (Netherlands)

X Residual stresses R. Weck (United Kingdom)
XI Stress relieving W. Soete (Belgium)

XII Brittle fractures F. Jonassen (USA)

© International Institute of Welding 2023
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established a Publications Committee which was
tasked to address this problem. The idea of publish-
ing an [IW journal was initially rejected partly be-
cause it was felt a bilingual (French/English) journal
was not practical and too expensive to produce. In-
stead, a Bibliographical Bulletin was adopted to pub-
lish abstracts of documents presented at the Annual
Assembly. In 1963, a quarterly bilingual journal was
launched as Welding in the World.

That year there were 4 issues published with 17
total papers. The first editor (1963—-1966) was Guy
Parsloe. In 1968, the number of issues was increased
to 6 per year, a publication rate that remained un-
til 2020 when publication increased to 12 issues per
year. From 1968 to 1991, Philip Boyd served as Ed-
itor and was followed by John Hicks (1991-1995).
From1996 through 2009, the CEO of IIW served as
the Editor of WitW and included Michel Bramat,
Daniel Beaufils, André Charbonnier, and Cécile May-
er. In 2009, a decision was made to appoint editors
external to the Secretariat and Bruno de Meester
(Belgium), Thomas Boéllinghaus (Germany), and John
Lippold (USA) were named as co-editors.

The original publication coordinator at the sec-
retariat was André Leroy (1963-1974). He was suc-
ceeded in 1975 by Henry Granjon, who held this post
until 1986, followed by Michel Bramat (1986-2000),
Noelle Fauriol (2001-2004), Véronique Souville
(2004-2012), Pierre Tran (2012-2016), and Nadege
Brun (2016-2020). In 2020, the Secretariat head-
quarters were relocated from the Institut de Soudure
to the Istituto Italiano della Saldatura in Genoa, Ita-
ly. As part of this move, Erdmuthe Raufelder (2020—
present) was appointed as the Managing Editor of the
journal.

For its first 20 years (1963—1983), WitW was pub-
lished by IIW, then by Pergamon Press until 2001.
From 2001 through 2012, it was again published by
ITW. As described below, WitW has now joined the
Springer group of journals and, starting in 2013, was
available in both online and print versions. For the
first 30 years, the journal was published in both Eng-
lish and French (Le Soudage dans Le Monde) with
the transition to English-only occurring in 1994. With
all these changes, WitW has taken on many different
looks over the years as demonstrated by the journal
covers shown in Fig. 1.

Welding in the World was originally established
as a vehicle for publishing the work of commissions
within IIW (see section below). Selected papers pre-
sented at the Annual Assembly were recommend-
ed by the commissions for publication. These papers
were then edited (and translated) by the Secretariat
for inclusion in the journal. Editing and translation
limited the number of papers that could be published,
as seen in Fig. 2. An average of about 20 papers per
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Fig. 1 The changing covers of Welding in the Worl

year were published from 1963 to 1993. The transi-
tion to English-only in 1993 resulted in a marked in-
crease in papers published, although the number of
papers per year was highly variable.

As noted previously, in an effort to promote Weld-
ing in the World as a leading international journal, ed-
itors from outside IIW were appointed in 2009. Bru-
no de Meester (Belgium) was the first, followed by
Thomas Boéllinghaus (Germany) and John Lippold
(USA). Their first task was to streamline the peer re-
view system, which they had already introduced in
2008, and to improve the quality of papers published.
In 2009, an application was filed to join the Science
Citation Index (SCI). The SCI, originally monitored
by Thompson-Reuters, provides an indicator of the
quality and impact of the journal. Entry into the SCI
was approved in 2010.

200
S /~ Papers/Year
160
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Fig. 2 Publication rate of Welding in the Worl
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Another significant milestone in the evolution
of Welding in the World occurred in 2013 with the
agreement with Springer to become the journal pub-
lisher. An online peer review system (Editorial Man-
ager™) was introduced to streamline the review and
approval of papers recommended by the commis-
sions. Papers approved for publication are assigned
a DOI and are published immediately through Online
First™. This allows papers to be made available on-
line up to 3 months before they appear in print. The
relationship with Springer has allowed more papers
to be published, since the manuscript throughput is
no longer limited by the editorial constraints of the
Secretariat.

Over the past 10 years the rate of publication in
Welding in the World has increased dramatically, as
shown in Fig. 2. In 2022, over 180 papers and 2500
pages of fundamental and applied research were pub-
lished. It is currently projected that over 200 papers
and nearly 3000 pages will be published in 2023, the
60th anniversary of the journal.

Metrics that measure the visibility and impact
of the journal have also improved dramatically, as
shown by the chart in Fig. 3 which tracks the journal
impact factor and CiteScore over the last 10 years.
Other metrics including number of papers recom-
mended by commissions, total cites of WitW papers,
and full text downloads are shown in Table 2.

Prior to 2014, virtually all the papers published
in Welding in the World were recommended by the
commissions, either at the annual assemblies or inter-
mediate meetings. In 2014, the journal made “open
submission” possible allowing authors not associat-

4k Welding in the World, 2012-2021
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Fig. 3 Impact factor and CiteScore for welding in the world,
2012-2021

Table 2 Journal metrics, 2015-2022

ed with IIW to submit their work to the journal. As
shown in Table 2, this resulted in a dramatic increase
in the number of papers decisioned annually and put
considerable stress on the peer review system. The
Editors quickly developed a “prescreening” proce-
dure for these papers and significantly expanded the
Editorial Board and panel of reviewers to accommo-
date this increased workload. The journal now re-
ceives about 500 papers a year with nearly 75% of
these papers coming through open submission.

The IIW commissions are still the most impor-
tant contributors to the journal with over 50% of the
papers published in a given year coming from those
recommended by the commissions. The review and
selection processes used by the commissions ensure
that only the best papers are recommended for publi-
cation in the journal. Rejection rates for these recom-
mended papers are typically less than

20% in contrast to the high rejection rate of open
submission papers. Based on the importance of the
commissions to the success of Welding in the World
by recommending highquality papers, containing rel-
evant research and industrial applications, the fol-
lowing section reviews the technical mission of each
commission and its “2.2” over the next 10 years.

2.1 The IIW commission structure

As described previously, the technical activities
of IIW are coordinated through what is known as a
“commission structure.” The commissions were es-
tablished and modified over the years to address im-
portant technical issues within the [IW community.
The earliest of the commissions, established in the
first few years of [IW’s existence focused on welding
processes, thermal cutting, filler metals, weldability,
non-destructive evaluation, fracture behavior, educa-
tion, and health and safety (see Table 1). As the mis-
sion of IW expanded, commissions were added to
address structural integrity, polymer joining, brazing
and soldering, and micro-joining processes. Cross-
cutting commissions were also established to eval-
uate the application of welding technology to vari-
ous structural applications. The complete history of
the evolution of the [IW commission structure is de-
scribed in more detail elsewhere [1, 2]. The following

Metrics 2015 2016 2017 2018 2019 2020 2021 2022
Recommended papers from |5 130 126 135 156 82 93 144
II'W commissions
Total decisions 172 358 290 443 477 580 455 510
Papers published 90 114 120 120 160 179 186 186
Pages published 930 1300 1300 1350 1900 2170 2440 2670
Total cites 327 521 807 829 939 1,556 2,319 >2,500
CiteScore 1.6 1.9 2.0 2.2 2.6 2.9 35 ~3.8
Downloads 43,250 59,093 73,820 83,651 111,022 154,897 216,101 250,541
SCI impact factor 0.861 0.948 1.206 1.278 1.589 2.103 1.984 ~2.2
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sections provide descriptions of commissions that are
currently active within IIW and which contribute to
the science and technology published in Welding in
the World. A summary of papers published in Welding
in the World from 2017 to 2022, organized by com-
mission, is provided in Fig. 4.

2.2 Commission I: additive manufacturing, sur-
facing, and thermal cutting

C-I focusses on thermal processes including addi-
tive manufacturing, surfacing, thermal cutting, and al-
lied processes, especially with respect to a better sci-
entific understanding and the practical applications of
these processes. Scientific and technical contributions
by C-I members give attention to process modelling,
mechanical properties of the end-products, produc-
tion planning, and quality assurance, by both on-line
and off-line processing. In addition, improvements in
additive manufacturing, surfacing, and thermal cut-
ting equipment are continuously being reviewed and
monitored. Recently, a major emphasis has been on
additive manufacturing and laser cutting, especially
in relation to the newest technology advances. Ad-
ditive manufacturing covers a very broad set of pro-
cesses and material types and is rapidly becoming
an industrialized process in need of documented re-
search and property development. The work on addi-
tive manufacturing will be made in a very close co-
operation with other working units interested in the
subject (Fig. 5).

2.2.1 Outlook

Additive manufacturing continues to grow in
terms of technology and potential applications. This
commission will continue to interact closely with pro-
cess-specific commissions including C-1V, HED Pro-
cesses, and C-XII, Arc Welding Processes to expand
the knowledge-base and application of additive man-
ufacturing processes to industrial applications. The
rapid rise in the importance of arcbased AM technol-
ogy has expanded the range of potential applications
to multiple technology sectors. Although the efforts
on AM have been led in large part by these commis-

Welding in the World Papers, 2017-2022
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Fig. 4 Papers, organized by commission, published in Welding in
the World from 2017 to 2022. Note that SG212, Physics of Weld-
ing and SC-Auto have now been merged with other commissions
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sions, all commissions within the IIW have areas
where AM has been growing as a research and manu-
facturing activity. Worldwide, there have been a sig-
nificant number of technical conferences devoted to
the development and use of AM.

As an indicator of the important work of this com-
mission relative to additive manufacturing, three
Topical Collections have been published in Weld-
ing in the World, namely, 1) Welding, Additive Man-
ufacturing and Associated NDT (2018), 2) Additive
Manufacturing—Processes, Simulation and Inspection
(2020), and 3) Additive Manufacturing Processes and
Performance (2023).

These collections, each containing 15-25 pa-
pers, provide a valuable resource regarding the cur-
rent state-of-the-art regarding AM processes and
applications.

In the other areas covered by C-I, including sur-
facing technology and thermal cutting, there are very
active subcommissions that have reinvigorated the
studies and reporting in these areas. Over the last few
years, several technical papers and new manufactur-
ing innovations have been reported in these important
areas.

2.3 Commission II: arc welding and filler
metals

Commission Il was established nearly 75 years
ago in 1948 under the first Chairmanship of Professor
H. E. Jaeger (Netherlands), where the terms of ref-
erence were to cover the applications of arc welding
in all its forms. Today, Commission II is mainly con-
cerned with arc welding and the filler metals that are
used with those processes.

The commission identifies, develops, and trans-
fers scientific and technical information, in some cas-
es leading to International Standards or best practic-
es, with respect to Arc Welding and Filler Metals.
Its principal areas of focus include the metallurgy of
weld metal (e.g., hydrogen in weld metal, chemical
reactions, constitution of weld metal, and weld metal
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cracking), and the testing and measurement of welds
(e.g., ferrite in high-alloyed weld metal, corrosion
testing and testing of weld metal for hot cracking and
micro-fissuring). The commission is also involved in
standardization of welding consumables, including
the coordination of the evaluation of ISO standards
which are under systematic review, assuming respon-
sibility for appropriate testing standards and conduct-
ing round-robin tests as may be required in support
of the general work program. These activities have
greatly contributed to the understanding, acceptance,
classification, and adequate use of arc welding pro-
cesses and filler metals.

In the early days of the commission much of its
activity was focused on hydrogen-assisted cracking
and the development of materials and procedures to
avoid this form of cracking. Many of the now widely
used procedures for avoiding HAC were developed
through the efforts of C-II. Many of the commission
activities involve the metallurgy of weld metals, the
influence of the chemical composition including ma-
jor alloying elements and minor trace elements on the
mechanical, corrosion, and weldability properties,
and ultimately on the reliability of welds in practical
services.

Over the years, the commission work has involved
various issues of filler metal optimization and de-
velopment with respect to metallurgy, new material
grades, new arc welding processes, and practical ap-
plications. There is a thematic overlap with other [IW
commissions in some general technical topics of in-
terests, particularly with Commission X regarding
metallurgical issues and weldability. Because of the
strong emphasis on filler metals, there is also an em-
phasis on health and safety particularly with respect
to welding fume, where it cooperates with Commis-
sion VIII.

Due to the common interest and goals for weld-
ing filler metals, a unique and close partnership has
grown among [IW C-II, ISO/TC 44/SC 3 and CEN/
TC 121/WG 3, where C-II has been involved in de-
velopment of Testing Standards as well as Filler Met-
al Standards. ITW pioneered the measurement of dif-
fusible hydrogen in welds. ISO 3690, for instance, is
a direct product of the collaboration of experts with-
in C-II and ISO/TC 44/SC 3. Another example is ISO
8249 standard for the determination of Ferrite Number
(FN) and the latest ISO Technical Report, ISO 22824
(DTR stage), for the best practices for specification
and measurement of ferrite in stainless steel weld met-
al which were prepared in collaboration with ISO.

Since the founding of the journal 60 years ago,
Commission II has been one of the leading contrib-
utors to Welding in the World and has recommended
a large number of high quality research and engineer-
ing papers published in the journal. Many of its mem-
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bers serve on the WitW Editorial Board and serve on
its peer review panel.

2.3.1 Outlook

As new, advanced structural materials are devel-
oped to meet existing or future applications, joining
technology and filler metal development continue to
be a critical part of this development. It is well docu-
mented that many highperformance materials are of-
ten developed without the consideration of techniques
used to join them. The development of new filler met-
als that are compatible with these advanced materials
and allow application in a wide range of engineering
designs will be a continuing challenge (Fig. 6).

2.4 Commission III: resistance welding, sol-
id-state welding, and allied joining processes

Commission III provides a unique platform for
more than 300 international experts to exchange sci-
entific and technical knowledge on resistance weld-
ing, solid state welding and allied joining processes.
In the 1990s, a large amount of work in C-III was
invested on the development of standards for resist-
ance spot welding. As a result, a substantial number
of ISO standards were issued, providing the industry,
especially the automotive sector, with much needed
guidance on process control and monitoring, testing
and analysis, and quality aspects. By the end of the
1990s, the introduction and application of Friction
Stir Welding (FSW) technology revolutionized the
world of solid-state joining processes. The unique
thermomechanical conditions imposed by this pro-
cess on the base materials fascinated and intrigued
researchers around the world. Furthermore, the pos-
sibilities offered by FSW were also noted by a range
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of industries, which actively supported research to
study the mechanisms of joint formation and the un-
derstanding of microstructural evolution and the re-
sulting properties. As a result, FSW became a main
topic for scientific and technical contributions to
Commission III and for manuscripts published in
Welding in the World.

The available body of work on FSW encouraged
the formation of a standardization group which pro-
duced in 2011 the first dedicated ISO standard (ISO
25239:2011-Friction stir welding—Aluminium, Part
1-Part 5). This standard, which was reviewed in
2020, provides much needed support for FSW-based
industrial fabrication and is extensively used by small
and medium enterprises worldwide. Since the intro-
duction of the FSW technology, a number of process
variants were developed and introduced in the market
expanding the interest of the industrial and scientif-
ic communities on solidstate processing of materials.

Resistance welding in general, and resistance spot
welding in particular, faced an increasing demand
for solutions addressing the use of Al and Al-based
dissimilar joints in body-in-white production. This
demand was met by a number of creative solutions
both in process control and hardware side of the pro-
cess. With the introduction of advanced high strength
steels (AHSS), the focus of the resistance spot weld-
ing community started to turn to issues of liquid met-
al embrittlement (LME). As a result, in the last years,
C-III has developed an impressive portfolio of docu-
ments on the understanding and mitigation of LME
(Fig. 7).

2.4.1 Outlook

The work in Commission III will focus on ad-
dressing societal needs related to de-carbonization
and the optimized use of resources, especially ma-
terials. Additionally, the supply chain problems ex-
perienced in the last years will also receive attention
from C-III members. These changes are reflected
by the creation of a new sub-commission dedicat-
ed to solidstate additive manufacturing and a recur-
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Fig. 7 FSW additive manufacturing (4)
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ring symposium on the application of resistance and
solid-state welding in the fabrication of electric ve-
hicles. Furthermore, the use of data management,
machine learning, and artificial intelligence in resist-
ance and solid-state welding is becoming frequent
topics in the current work plan and will continue
into the future, forming the basis of a new sub-com-
mission. The extensive amount of available data on
resistance spot welding will lead to pioneering work
in these fields.

2.5 Commission I'V: power beam processes

Commission IV operates for scientists, engi-
neers, and technical personnel who are involved in
the research, development, and application of pow-
er beam processing technologies including laser, la-
ser—arc hybrid, and electron beam welding processes.
These processes are in a continuous state of develop-
ment and advancement as new technologies and in-
novations offer a nearly unlimited array of welding,
joining, and processing opportunities. Technical and
scientific presentations by Commission members fo-
cus on new processes, process modeling, mechanical
properties of end products, and environmental health
and safety. C-1V is especially active in the study of
the application of power beam processes to novel and
otherwise difficult to weld materials including high-
strength steels, stainless steels, light alloys, dissimilar
materials, and coated products. In conjunction with
C-I and C-XII, the Commission works to establish
more reliable welding and joining technologies with
higher productivity through an improved understand-
ing of the physical phenomena governing beam pro-
cesses. In particular, this joint group of commissions
has been active in the laserbased additive manufactur-
ing processes (Fig. 8).

The key objectives and working program of C-IV
include the following topics:

* Fundamental technological knowledge of pow-
er beam processes with respect to the weldability of
structural metals.

» Relevant EN ISO standards, which are applica-
ble for power beam processes.

* Definition of process parameters according to in-
dustrial demands using laser, electron, and laser-arc
hybrid welding.

2.5.1 Outlook

C-V will continue to be the focal point of basic
research and applications of power beam process-
es within IIW. It will also continue to collaborate
through joint meeting and workshops with Commis-
sions I and XII. Specific goals of C-IV include a) pro-
viding the right knowledge and skills to existing and
future welding professionals and b) eliminating inter-
national barriers to establish uniform regulations for
products, services, and individuals.
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2.6 Commission V: NDT and quality of welded
products

Commission V has the challenging task of moni-
toring, reviewing and contributing to all internation-
al standardization activities related to non-destructive
testing (NDT) and evaluation of welded structures.
The Commission has specialist groups concentrated
on the following fields:

» CV-A, radiographic-based weld inspection

* CV-C, ultrasonic-based weld inspection

» CV-D, structural health monitoring

» CV-E, weld inspection based on electric, mag-
netic, and optical techniques

» CV-F, NDT reliability including simulation of
NDT techniques

Non-destructive testing is a cross-sectional disci-
pline that has its interfaces with component design,
construction and fracture mechanics. A component’s
design must ensure both that it functions properly
and that it can allow subsequent nondestructive test-
ing. Once material damage is detected, and its size,
location, and orientation determined, fracture me-
chanics will determine whether the component can
still remain in operation. Particularly when it comes
to joined components, attention must be paid to any
alterations in mechanical material parameters in the
weld and the adjacent heat-affected zone. Imaging
techniques also have the ability to detect defect dy-
namics of damage that grows during operation. The
objective of nondestructive testing is therefore to
convert the test data as realistically as possible into a
statement about the existing material defects and the
resulting mechanical condition of a component. This
is especially difficult in cases involving complex ma-
terials with high anisotropy or heterogeneous mor-
phology like in composites or austenitic steels. Tak-
ing the tremendous progress in NDT-techniques into
account, the working group on ultrasonic-based weld
inspection (CV-C) is currently preparing a new edi-
tion of the austenitic Ultrasonic Handbook.

Generally, the interpretation of a test result related
to a component’s true condition is based on solving

- Vaporization
- Temperature
Dependent

Material Properties
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the inverse problem. In three dimensions, the great-
est strides have been made by computer tomography
which offers a comprehensive 3D solution using dig-
ital detectors. Sub-commission CV-A has helped to
shape the change from film-based radiography to dig-
ital flat-panel detectors by making important contri-
butions to standardization.

Many alternative scanning inspection methods
come up short on data because only one viewing di-
rection is scanned two-dimensionally. That makes
3D reconstruction extremely difficult. In the last dec-
ade, however, non-destructive testing has seen a clear
trend towards 3D imaging inspection. In the field of
ultrasonics, methods such as TFM (total focusing
method) have been developed as a 3D-reconstruction
tool, and strategies on how to apply them have also
been improved. This knowledge has been transferred
into an ISO standard (ISO 23864) by the experts of
Commission V. C-V also deals with the adjacent field
of SHM (structural health monitoring), where perma-
nently mounted test equipment monitors the condi-
tion of a component. CV-D and recently initiated the
revision of ISO 18211, Guided Wave Testing.

To improve the solution of inverse problems, all
aspects of NDT must be taken into consideration, in-
cluding wave generation, wave defect interaction,
wave detection, signal processing, and imaging algo-
rithm. Predicting this complex interaction has been
made possible through advanced modeling and simu-
lation tools that have paved the way for access to ma-
terially complex testing situations. Sub-commission
CV-F has initiated new simulation approaches to sup-
port practical applications and to prove the feasibility
of new testing methods. In addition to ultrasound, for
example, active thermography is rapidly on its way to
becoming a viable near-surface 3D method thanks to
creative, new reconstruction approaches such as vir-
tual wave concepts, Al-reconstruction or new flexible
excitation strategies to compensate lateral heat flow.
Eddy current inspection is another surface method
that is following the trend towards the use of high-
er data density. Here, the use of eddy current arrays
lead to shorter inspection times. Commission CV-E
has taken up this development and is currently push-
ing ahead with a new standard on Eddy current ar-
rays. In the field of magnetic methods, a revision of
the standard of the Metal Magnetic Memory Method
(ISO 24497) has been finalized (Fig. 9).

2.6.1 Outlook

As in many other fields of technology, non-de-
structive testing is currently undergoing a transfor-
mation towards a higher degree of automation. This
includes both the field of robotics and automated ap-
proaches to analyze raw data and evaluate test results.
Both the omnipresent cost pressure in quality assur-
ance and the shortage of qualified inspectors in many
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sectors are driving the trend towards machine-based
inspections. It is obvious that the current rapid pro-
gress in the field of artificial intelligence (AI) will
massively accelerate this change. Already, numerous
examples demonstrate the enormous power of Al-
based algorithms in the field of 3D reconstruction.
There is no question that Al will find its place as a
mathematical tool here. However, numerous stand-
ards will have to emerge to address how to deal with
Al as a “decision maker” and how much responsibili-
ty can be handed over to synthetic examiners. Finally,
there will also be a legal and social issues associated
with Al. To address this important question, the [IW
tradition of multi-disciplinary joint sessions with oth-
er [ITW Commissions will be key to finding optimized
solutions.

2.7 Commission VI: terminology

Commission VI is responsible for the develop-
ment, collection, and maintenance of welding termi-
nology using appropriate tools and software capable
of handling multiple languages. This terminology is
obtained from the comparison and evaluation of ex-
isting international, regional, and national standards
in order to avoid duplication and ensure global rele-
vance. The terminology is made available in print and
electronic media, especially through a close collab-
oration with ISO, the International Organization for
Standardization. Thus, the technical output of Com-
mission VI is represented by the publication of the
ISO 25901 series of standards, rather than through the
publication of articles in journals such as Welding in
the World. In this regard, Commission VI quite atypi-
cal as compared with the other IIW commissions.

Its areas of interest cover a wide range of disci-
plines and technologies, including, but not limited to,
welding and joining processes, joint design, perfor-
mance and testing, metallic and non-metallic materi-
als, and many additional aspects of materials joining
such as personnel and quality management, welding
equipment, and consumables. In order to ensure tech-
nical reliability and accuracy on specific topics, Com-
mission VI is committed to enlist, whenever possible,
competent experts from other IIW commissions or
organizations.

Further, Commission VI closely focuses on the
multiple interdependencies between all the terms
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and definitions it manages, to ensure a comprehen-
sive, coherent, and organized vocabularies relevant
for the whole materials joining community (including
individuals involved at the academic, research, and/
or industrial levels). To do so, it notably relies on its
sub-commission VI-A, which maintains and develops
the IIW Thesaurus. The Thesaurus is used by infor-
mation specialists who are constructing bibliograph-
ic databases in order to index scientific and technical
literature in the field of welding and allied processes.

2.7.1 Outlook

The current focus of the commission is on laser
welding, with an existing work item in ISO’s work
program (ISO/ AWI 25901-5 “Welding and allied
processes—Vocabulary—Part 5: Laser welding’). Oth-
er subjects under development include plastics ther-
mal joining (draft developed under collaboration with
ISO/TC 61 (:Plastics), and thermal cutting. Other
projects are being developed in conjunction with ISO/
TC 44/SC 7 (“Welding and Allied Processes—Rep-
resentation and Terms™) for the revision of ISO/TR
25901-1 (“General Terms”) and of ISO/TR

25901-4 (“Arc Welding”). According to the evo-
lution of ISO’s policies, these two Technical Reports
are to be converted to official International Standards
in the framework of the technical revision of their
contents.

2.8 Commission VII: micro-joining and
nano-joining

Commission VII focuses on micro-joining, na-
no-joining, and related materials processing technol-
ogies that occur at the micro-/nano-scale. The goal of
the commission is to

1) promote knowledge exchange on the latest pro-
gress in microand nano-joining research, particular-
ly with respect to materials and process issues; 2) re-
view general trends in micro-joining and especially
nano-joining research for integration and assembly
of microand nano-scale devices and systems; and 3)
promote awareness about recent developments in mi-
croand nano-joining research and applications. Spe-
cial attention is given to new industrial sectors such
as micro-electro-mechanical systems (MEMS), med-
ical implants, nano-scale devices and systems, etc.
which are not significantly addressed in other IIW
commissions.

2.8.1 Outlook

Over the last 10 years, novel methods and prin-
ciples of micro-joining and, more significantly, na-
no-joining have evolved rapidly. Monitoring and pro-
moting the applications of the micro/nano-joining is
a primary goal of thecommission. For example, ad-
vanced nano-joining materials, including metal na-
no-particle paste and nano-film, are applied to the
packaging of power devices, and new nanojoining
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technology is applied to the research and develop-
ment of high-performance micro/nano-devices. The
future goal of C-VII is to attract more industry par-
ticipants to the [IW Annual Assembly and to solicit
industry-relevant papers for publication in Welding in
the World. There are still many technical challenges
to be overcome in nanojoining, including acquisition
of heat sources at nanoscale, precise location and ef-
ficiency of nano-joining, performance testing of joint
quality, and reliability evaluation.

2.9 Commission VIII: health, safety, and
environment

Health, safety, and the environment are all criti-
cal considerations for any application or process in-
volving welding. Many potential hazards can be pres-
ent in the welding workplace, some of which include
electric shock, fumes and gases, explosions, fires,
burns, eye hazards, and noise. Although welding is
intrinsically safe when proper safety precautions are
followed, the welder and other personnel within the
weld zone must have the information, training, and
knowledge to assess these hazards and counteract
them appropriately. As a result, the welding industry
has a long track record of health and safety based on
the development of guidelines for safe welding prac-
tices and welder safety programs.

IIW C-VIII is an interdisciplinary network that
regularly reviews, exchanges and shares knowledge
and general trends in international and national regu-
lations, laws, and rules, and develops best practices/
guidelines and statements that can affect health, safe-
ty, and the environment regarding exposure to physi-
cal and chemical agents in welding.

Historically, health and safety hazards were rec-
ognized in the early days of the 20th century and one
of the first commissions set up by IIW in 1948 was
C-VIII, originally named “Hygiene and Safety.” The
1980’s was a particularly active time in C-VIII and
IIW held a very successful Colloquium on Health and
Safety that addressed many of the problems facing the
welding industry.

Throughout the 1990’s and into the 2000’s and be-
yond, [IW C-VIII member experts continue to discuss
and debate the health, safety and environment weld-
ing related concerns to develop best practices/guide-
lines and statements. As an example, important doc-
uments including 1) I/W Statement on Manganese,
Chromium and Manganese in Welding, 2) Health and
Safety in Fabrication Repair of Welded Components,
Aspects, Impacts and Compliance to Regulations, 3)
Lung Cancer and Arc Welding of Steels, and 4) Arc
Welding of Steels and Pulmonary Fibrosis have been
published through the work of the commission. A
complete list of documents can be found at http://ii-
welding.org/iiw-resou rce-materials.
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Welding fume and the exposure limits continue to
be the topics of most interest within the commission.
Some specific recent presentations included compar
ing the effects of acute MMA fume inhalation, quanti-
fying the efficiency of technical measures for welding
fume protection, fume emission during laser welding,
modeling the fume emission rate of GMA welding,
and reducing fume exposure of welders.

Welding industries in need of information/guid-
ance/ best practices and specific welding industry
segments of focus are shipbuilding, any confined
spaces, production welding—in facilities or confined
spaces, facilities incor porating multiple welders,
fume extraction/mitigation, general PPE regarding
electrical shock mitigation, and general welding/cut-
ting information regarding fire prevention. New prod-
ucts of interest are as follows: Collaborative Robots/
COBOTS—need new and different safety informa-
tion/guidance and standard references than automated
robotic welding or manual welding and handheld la-
ser welding (Fig. 10).

2.9.1 Outlook

In the near future, focus will be on updating the
ITW Best Practices documents, reviewing health and
safety training materials, and continuing attention to
welding fume-related discovery. C-VIII will continue
to interact with other commissions, particularly those
that are process orientated, and to encourage attend-
ance at commission meetings to all who have an in-
terest in health, safety, and the environment as it ap-
plies to welding.

2.10 Commission IX: behavior of metals sub-
jected to welding

Commission IX deals with a diverse range of ma-
terials, primarily focused on metals used in structural
applications. Gaining new insights into the relation-
ships among chemical composition, microstructure,
and weldability is one of the challenging tasks of
welding metallurgy as those three factors are often
vary widely from those of the base metals. C-I1X has
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Fig. 10 Example of C-VIII work on weld fume exposure rates
for different fume extraction conditions as a function of wire feed
rates and transfer conditions (courtesy D. Werba)

53




IHOOPMALIA

made important contributions toward this goal in a
variety of metallic materials, including high-strength
lowalloy (HSLA) steels, heat-resistant Cr-Mo steels,
stainless steels, Ni-base alloys, and non-ferrous alloys
such as copper and aluminum. Special emphasis is
given to the understanding and avoidance of welding
defects during associated with welded structures and
the associated service failures of welded joints and
components. This is the essential behavior of metal-
lic materials subject to welding, often referred to as
“weldability.” In fact, the creation of C-I1X in 1954
under the title of “Behavior of Metals Subjected to
Welding” was the result of the amalgamation of ear-
lier commissions on weldability and brittle fracture
(see Table 1).

Over the years, C-I1X has issued many recommen-
dations concerning weldable structural C-Mn steels
which have had a profound inf luence on inter nation-
al codes and specifications far beyond the purview of
IIW. An example of this is the [IW carbon equivalent,
CE(IIW), which is imbedded into many inter national
standards. C-IX activities have also expanded to oth-
er metallic materials to cope with the change of in-
dustrial interests resulting in the current scope of ma-
terials listed above. Better understanding the factors
controlling the weldability and ser vice per for mance,
such as for examplethe fer rite/austenite balance in
duplex stainless steels, can enable the optimization
of welding processes and the design of new materials
to withstand severe service conditions. Based on the
wide variety of materials considered and their impli-
cations with respect to design and process technology,
the commission interacts with many of the other com-
missions, including C-1, C-II, C-1V, C-X, and C-XII.

2.10.1 Outlook

Met allurgical or weldability problems are nor
mally encountered when the new processes or ma-
ter ials are developed and/or introduced into industri-
al use. Recently, for example, a major emphasis has
been on laser-based and arc-based additive manufac-
turing (AM) processes. Because AM covers such a
broad spectrum of processes and material types, C-1X
will continue to include AM in its working program.
There are also many new materials being introduced
into a variety of industries that will pose weldability
challenges. For example, improved battery efficiency
will require new materials that must be joined in or-
der to be of practical importance. Many other exam-
ples exist in the automotive, power generation, elec-
tronic, and defense industries. C-IX (in conjunction
with C-II) will continue to be the focal point of met-
als technology and weldability within ITW (Fig. 11).

2.11 Commission X: structural performance of
welded—fracture avoidance

The mission of Commission X is to establish prac-
tical procedures for assessing the strength and integrity
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of welded structures in design as well as in service, with
attention to specific properties of welds such as welding
residual stresses, strength mismatch, and toughness in-
homogeneity in welds. Key activities of the commission
have focused on the development of a practical guide-
line for fitness-for-service (FFS) assessment for welded
components containing a flaw and damage, which in-
cludes stress/strain-based assessment, constraint anal-
ysis, and toughness testing procedures for welds. The
FFS objective consists of specific subjects not covered
by existing standards/guidelines, which operates as a
“supplement,” which gives the state-of-the art knowl-
edge, advice, and/or recommendations on the struc-
tural performance assessment of welds with respect to
avoidance of brittle, ductile, and environment induced
fracture. With further development of FFS for welds,
Commission X faces the challenge of advanced design
of transport vehicles and infrastructures such as energy
plants, pipelines, bridges, and buildings constructed with
high performance steels and advanced welding technol-
ogies in a carbon neutral society.

2.11.1 Outlook

The commission FFS target and new, challeng-
ing, innovative research topics are summarized by the
following:

1) Advancement of the current C-X FFS standard
including additional new supplemental items:

* K-solutions for welded joints

* Limit load of weld joints (3D solution including
mismatch effect)

* Residual stress profiles for thick weld
components

* Constraint correction for welded joints (strength
mismatch and residual stress effects)

* Pre-strain/dynamic loading effects on weld
components

* Fracture toughness testing of welds (including
small specimen test technique)

1) Pre-crack straightening treatment for CTOD test

2) Toughness requirement of butt welded joint of
very thick plate

» Strain-based assessment (strain-based FAD) for
weld components
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* Environment (hydrogen) induced fracture assess-
ment for weld components

2) Development of new assessment tools together
with an expansion of FFS target and new, challeng-
ing, innovative research items;

* Artificial intelligence (Al)/machine learning
(ML)assisted assessment tools (data-driven assess-
ment) including 1) welding residual stress distribu-
tions and 2) mechanical/fracture toughness properties
related to welding process parameters

* Simulation-based design and structural integrity
assessment tools (FEA-based digital twin) including
1) welding mechanics simulation method and 2) phys-
ical-based fracture modelling (e.g., local approach)

3) Establishment of WG in C-X as well as in
structural integrity group (C-V, IX, X, XI, XIII, and
XV) for works of specific and timely topics leading to
more effective, relevant and practical C-X FFS:

* A new initiative in AM (additive manufacturing)
research by making a working group (or sub-commis-
sion) in C-X.

* Setting a new working group on “fracture tough-
ness testing at cryogenic temperature.”

2.12 Commission XI: pressure vessels, boilers,
and pipelines

The engineering technology for pressure vessels,
boilers, and pipelines is of great importance in many
industries. There are high potential risks of catastroph-
ic failures due to the harsh service environments in-
volving high pressure and/ or high temperature and
also with complex loading. Commission XI and its
sub-commissions deal with any aspects of pressure
vessels and pipelines that can be impacted by weld-
ing throughout their life cycle. To improve the weld-
ingrelated technology associated with pressure ves-
sels, boilers and pipelines, C-XI provides a platform
for disseminating experience and expertise from rel-
evant academic, industrial, and professional organisa-
tions, regulatory agencies, and individuals. C-XI acts
as an interface between the academic research and in-
dustry applications, to focus on the latest research and
development results and related information on all its
associated aspects, with particular emphasis on 1) ad-
vanced welding and inspection facilities, 2) technolo-
gy and the underlying science, 3) integrity and safety
assessment, and 4) maintenance and life extension of
the welded pressurized engineering plants (Fig. 12).

2.12.1 Outlook

Besides placing emphasis on common industrial
practices and scientific research, C-XI will continue
to concentrate on the welding technology and perfor-
mance of welds in the following areas (Fig 13).

* Performance of welds for hydrogen service: cur-
rent and future activity will focus on the development
of a practical guideline for structural integrity assess-
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Fig. 12 Keystone pipeline in USA (courtesy TC Energy Corp.)
ment for welded structures and components in pres-
surized hydrogen gas environments and include the
following topics:

 Effect of pressure variations on fracture and
fatigue performance of high-pressure hydrogen
pipelines.

* The inhibiting the effect of oxygen on hydrogen
effects on pipeline steel.

* Effect of load frequency on fatigue performance
of pipeline material in hydrogen environment.

* Fracture mechanics properties and fatigue prop-
erties of welded pipeline materials in hydrogen.

* Degradation of material properties of the welded
natural gas pipeline in hydrogen.

* Feasibility of repurposing or potential uprat-
ing the local transmission system assets to convey
hydrogen.

* Hydrogen embrittlement—fundamentals, mode-
ling, and experiments.

* Permeation, diffusion, and solubility
measurements.

» Composite technology for hydrogen pipelines.

* Recommendations/guidelines/standards for
welding for hydrogen service.

» Welding facilities and technologies in harsh en-
vironments: special facilities and technologies are re-
quired for the welding and inspection of the pres-
surized structures and equipment operating in harsh
environments, such as the underwater or offshore pipe-
lines, in-service high-temperature boilers and pipes/
tubes, nuclear pressure vessels, and coolant systems
with dissimilar metal welds. Topics also include mi-
crostructure evolution and degradation and mechanical
property deterioration of welds in harsh environments.

* Fracture mechanics-based structural integri-
ty digital twin platform: C-XI has also identified a
new challenging and innovative research topic for
developing a new assessment tool—"“fracture me-
chanics based structural integrity digital twin plat-
form,” which will combine the artificial intelligence
(AI)/machine learning (ML)-assisted data driven as-
sessment and the NDT sensor and simulation -based
structure integrity digital twin platform for pressure
vessels, boilers, and pipelines. The concept is shown
in the schematic below.

2.13 Commission XII: arc welding processes
and production systems
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Fig. 13 Fracture mechanics-based structural integrity digital twin platform

Commission XII covers the application of arc
welding process to various fabrication fields and the
production systems for various industry sectors to re-
alize low cost production with high quality. In 2021,
SG-212 “Physics of Welding” was disbanded and es-
tablished as a new sub-commission in C-XII. There-
fore, fundamental issues of arc physics were are now
covered in C-XII. Good practices presented at Com-
mission XII can be spread worldwide and published
as state of the art papers in Welding in the World.

Commission XII currently consists of six sub-com-
missions, namely XII-A Sensors and Control, XII-B
Arc Welding Processes, XII-C Production Systems and
Application, XII-D Underwater Engineering, XII-E
Quality and Safety in Welding, and XII-F: Physics of
Welding (formerly SG212). Current topics under con-
sideration by the commission are the following:

* High efficiency and high quality arc welding
process.

* Robotic and automatic welding system with sen-
sors and process control.

* Measurement and monitoring for quality control.

* Modeling and numerical simulation for arc phys-
ical phenomena

¢ Intelligent manufacturing, cyber-physical sys-
tems, and artificial intelligence

» Wire—arc additive manufacturing for innovative
production

Also, Commission XII holds joint meetings with
C-I and C-1V for obtaining and consolidating the lat-
est information on additive manufacturing and weld-
ing processes.

2.13.1 Outlook

For the realization of innovative production, Com-
mission XII will focus specifically on the areas of in-
telligent manufacturing with artificial intelligence and
additive manufacturing based on fundamental issues
of arc physics.

2.14 Commission XIII: fatigue of welded com-
ponents and structures

Since its establishment in 1951, Commission XIII
has been dealing with the challenges regarding the
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structural integrity of welded components and struc-
tures under cyclic loading. C-XIII focuses on the
newest scientific achievements on assessment meth-
ods and innovative technologies to avoid fatigue fail-
ures in welds.

The commission consists of the following working
groups:

* WG, fatigue testing and evaluation of data for
design

* WG2, fatigue improvement and retrofit engineer-
ing techniques

* WQG3, stress analysis

* WG4, effects of weld imperfections on fatigue
strength

* WGS5, life extension of welded structures
by repair, retrofitting and structural monitoring
(disbanded)

* WG6, residual stress effects in fatigue

The experts in different working groups of Com-
mission XIII have developed a strong industrial re-
search network to increase the awareness about the
fatigue phenomenon and the methods to assess and
avoid it. This network is being further developed by
combining the interests of leading global companies
and major international universities and research in-
stitutes. Industries which benefit from Commission
XIIT include aerospace, shipbuilding, rail transpor-
tation, bridges, and infrastructure, offshore, automo-
tive, mechanical engineering, and process equipment.
The commission also holds joint meetings with C-XV
concerning fatigue effects on welded structures.

Commission XIII has developed and published a
number of guidelines with high industrial relevance
and impact for the welding community. These in-
clude 1) [IW Recommendations for Fatigue Design of
Welded Joints and Components, 2) IIW Recommen-
dations for the Fatigue Assessment of Welded Struc-
tures by Notch Stress Analysis, 3) [IW Recommenda-
tions on Methods for Improving the Fatigue Strength
of Welded Joints, 4) IIW Recommendations for the
HFMI Treatment, 5) IIW Guidelines on Weld Quality
in Relationship to Fatigue Strength, and 6) [IW Best
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Practice Guideline for Statistical Analyses of Fatigue
Results.

C-X11I is currently developing several new sci-
ence-based guidelines that can be applied to challeng-
ing design and life extension cases. One of these doc-
uments which is under peer review is a best practice
on “Retrofitting Engineering for Fatigue Damaged
Steel Bridge Structures.”

Due to the high number of documents presented
during the annual assemblies, C-XIII meetings often
occupy 4 days. The papers and documents in C-XIII
are of high standard and always well presented. Since
the founding of the IIW journal 60 years ago, Com-
mission XIII has been one of the leading contributors
to Welding in the World and has recommended many
high-quality research and engineering papers pub-
lished in the journal. As shown in Fig. 4, C-XIII is
among the leading commissions for publication of pa-
pers in WitW.

2.14.1 Outlook

The fundamental knowledge of weld fatigue as the
original focus of C-XIII forms a solid basis supporting
the development of guidelines and best practices to
avoid fatigue failures in welds. C-XIII will transfer the
available solid foundation of weld fatigue knowledge
to the emerging additively manufactured parts as well
for more structural safety. It will continue to serve as
an important [IW platform for scientific discussions
and exchange in a network of industrial partners and
research institutes. It will continue to contribute high
quality papers to the journal and publish Recommen-
dations and Guideline documents regarding fatigue
performance of welded structures relevant to industry.

2.15 Commission XIV: education and training

Commission XIV actively facilitates the shar-
ing of best practices among Member Countries to
promote welding standards, effective education and
training methods, improved teaching techniques, ed-
ucational research, and welding technology as a de-
sirable career pathway. This commission focuses
on global regulations, new education and training
methods, digital and distance learning, training for
intelligent manufacturing, education research, im-
proving educator understanding of learning theory,
safe welding practices, and the image of welding as
a profession. It works in cooperation with the other
Commissions to identify and present education and
training solutions that help member countries prepare
their work forces for skilled welding employment
and welding professionals acting as engineers, tech-
nicians, and researchers, in a fast-changing world.
There is an additional emphasis on the development
of young professionals. Besides supporting exist-
ing methods, C-XIV also prepares its community for
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emerging challenges, regardless of a member coun-
try’s level of advancement.

2.15.1 Outlook

Commission XIV will continue to be the focus of
Education and Training within IIW. Among the agen-
da items for the commission over the coming years
will be a) keeping pace with new technologies, b)
identifying the right knowledge and skills needed
to train current and future welding professionals, c)
bringing awareness and useable solutions to address
sustainable developments, and d) breaking down
global barriers to facilitate consistent regulations for
products, services, and people.

2.16 Commission XV: design, analysis, and fab-
rication of welded structures

Commission XV addresses the design, analysis
and fabrication of welded structures, including build-
ings, bridges, offshore structures, and equipment,
built primarily of structural steel, stainless steel, and
aluminum. The commission is organized into six
sub-commissions: analysis, design, fabrication, planar
structures (buildings and bridges), tubular structures
(both onshore and offshore), and economy, forming a
matrix to facilitate exchange between specific techni-
cal topics and their applications in welded structures.
In addition, there is a strategic effort to facilitate the
exchange of information and possible harmoniza-
tion regarding the national standards used for welded
structures. Recent activities have focused on 1) design
guidelines for welded structures subjected to seismic,
impact or blast loads, 2) weld design and the welding
of high strength structural steels, 3) advanced weld-
ing processes in the fabrication of structural steel, 4)
fabrication quality requirements including the influ-
ence of flaws, welding residual stresses and distortion
measurement, and 5) weld joint preparation stand-
ards, structural repair guidelines, and optimization and
economy factors in design and fabrication.

C-XV has cooperated closely with industry groups
in preparing design guidelines for welded joints in tu-
bular structures subjected to both static loading and
fatigue, with responsibility for two ISO standards on
these topics. It also works closely with Commission
XIII regarding fatigue effects upon welded structures,
with a Joint Working Group and frequent joint meet-
ings to facilitate the exchange of such information. It
also cooperates with the other II'W working groups
when their areas of activity have direct influence
upon fabrication or performance of welded structures.

2.16.1 Outlook

For the future, Commission XV will expand their
existing work to include components and structures
produced using additive manufacturing, and the use
of additional materials such as ultra-high strength
steels (UHSS), stainless steels, and castings. The
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manufacturing and welding of machinery and equip-
ment will also be added. Applications using new and
improved welding processes such as hybrid laser and
electroslag welding will be addressed, as well as pro-
cesses to apply protective coating systems. The study
of seismic performance of welded connections in
structures will continue.

2.17 Commission XVI: polymer joining and ad-
hesive technology

Commission XVI focuses on the areas of polymer
joining and adhesive technology. Both of these join-
ing techniques are used in series production, which
necessitates high automation levels. Polymers (and
reinforced polymer materials referred to as compos-
ites) cover a broad range of materials, including plas-
tics and natural polymers such as starches and woody
materials, which primarily consist of cellulose. These
materials are found in everyday life and impact the
quality of life on many levels, including medical ap-
plications, food security, and cover many industries.
One goal of the commission is to improve and ex-
pand the joining techniques for these materials, in-
cluding the use of adhesives to join a wide range of
materials.

The commission provides a forum for high-level
discussions among the world’s leading scientists, who
represent the very small scientific communities in-
volved in material joining. These meetings highlight
the development of novel materials and methods to
join them, as well as novel techniques that expand the
applications of polymeric materials. The commission
also highlights fundamental principles for joining
polymers, including complex flow models, tempera-
ture field prediction, and molecular diffusion models.
These fundamental principles allow the community
to further develop new joining methods and improve
on existing ones. As additive manufacturing is funda-
mentally a joining technology, the scientists and en-
gineers on the commission also focus on developing
novel additive techniques, including hybrid systems.
Developments over the past years have increased the
importance of polymer joining and adhesive technol-
ogy for application to modern hybrid materials and
fiber-reinforced plastics (Fig. 14).

2.17.1 Outlook

The commission will continue to focus on the de-
velopment of new technologies and material devel-
opments in several areas. This includes the following
general areas:

1) Sustainable materials. Materials that are fully
or partially derived from renewable feedstocks, such
as starch, cellulose, or oil-rich biomass. It is impor-
tant to note that this includes the development of sus-
tainable composites as well as sustainable adhesives.
These materials can be durable or easily digested by
a natural pathway, such as compositing or hydration.

2) Additive manufacturing. Technologies are
growing on many levels, including the devel-
opment of hybrid processes, new materials, and
understanding.

3) Hybrid joining. Techniques that are based on
the simultaneous or sequential use of traditional plas-
tic joining technologies to allow the development of
novel assembly and joining technologies.

The commission will also continue to address new
developments of traditional polymer joining tech-
niques, while continuing to assess the application of
these emerging technologies to meet the needs of the
future.

2.18 Commission XVII: brazing, soldering, and
diffusion bonding

Commission XVII started its activities dur-
ing the 2009 ITW Annual Assembly in Singapore. It
comprises experts and delegates from several disci-
plines related to the metallurgical and mechanical
property characterization of brazed, soldered or dif-
fusion-bonded materials, components. In addition,
new filler materials are identified and evaluated. The
commission currently solicits a variety of contribu-
tions to achieve its work program including a) ce-
ramic-to-ceramic and ceramic-to-metal brazing, b)
wide gap brazing, c) brazing and diffusion bonding in
microsystems, d) brazing of intermetallics, e) repair
brazing, f) brazing of Al-and Tibased alloys, and g)
surface brazing. The commission also addresses test-
ing, inspection and applications including, a) NDT of
brazed and diffusion-bonded joints, b) applications of
vacuum-brazed and diffusion-bonded joints as well
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Fig. 14 Schematic of a polymer joining process (courtesy D. Grewell)
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as dissimilar joints, c) development of new brazing
filler metals, d) testing methods of brazed and diffu-
sion-bonded joints (i.e., tensile, shear, stress rupture,
bending, corrosion and erosion, and thermal shock,
etc.), e) low-temperature brazing, f) weld/brazing (for
e.g., MIG brazing, electron beam brazing, and laser
brazing), and g) diamond and super-abrasive join-
ing. In addition to the topics listed above, the process
equipment used and its further development are con-
sidered, especially for diffusion bonding.

The depth and breadth of the work of the commis-
sion is reflected in the many papers recommended and
published in Welding in the World. From 2020 through
2022, nearly 15% of the papers published in the jour-
nal were on topics associated with C-XVIL. It is antici-
pated that this trend will continue in the future.

2.18.1 Outlook

The overarching goals of C-XVII are to advance
the technologies of Brazing, Soldering and Diffusion
Bonding and to expand research activities and improve
productivity for a friendly and sustainable world. This
is accomplished by the sharing of knowledge within
worldwide community of IIW, support pioneering and
basic research endeavors, and provide a platform for
sharing successful experiences, new research achieve-
ments, new concepts and ideas, as well as technical
difficulties and problems to be solved. As demands
for energy supplies and storage increase, brazing, sol-
dering and diffusion bonding will be applied more in
the manufacture of new products. In particular, diffu-
sion bonding is gaining importance for gas storage and
transportation. Even the concepts of 3D-printing will
lead to increased usage of the processes covered by
Commission XVII. In addition, an updated work pro-
gram for soldering is being developed.

2.19 Commission XVIII: quality management
for welding and allied processes

Commission XVIII maintains the goal to identi-
fy, create, develop, and transfer global best practices
in the field of quality management for welding and
allied processes. This includes quality management
systems, the qualifications for personnel and com-
panies involved in welding and allied processes, and
standards that are needed in these fields. In its work,
the Commission acts as an interdisciplinary body
within the IIW, working with other Commissions to
develop industry quality management documents and
standards for use by technical experts, quality manag-
ers, and production personnel.

C-XVIII was formed in 2016 from a Select Com-
mittee on the subject that was initiated in 2001. This
permitted the work of its members to expand to in-
clude the development and maintenance of welding
and joining related ISO standards that were not ad-
dressed in ISO/TC 44 or other Technical Commit-
tees. The Commission is currently organized with
three sub-commissions: XVIII-A Quality Personnel,
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XVII-B Quality Management Systems, and XVIII-C
Quality Management Standards.

The Commission has produced numerous docu-
ments to guide and assist industry in welding man-
agement, including “Improving the Quality and Ef-
fectiveness of Welding by Utilizing the Standard ISO
3834—Guideline for Company Implementation,” “In-
dex of Welding Quality Management System Re-
quirements used Globally in Arc Welding Applica-
tions,” “IIW Recommendations and Best Practices
for Welding Inspection—Tasks and Responsibilities,”
and “Recommendations and Best Practices for Weld-
ing Coordination to ISO 14731-Tasks and Responsi-
bilities.” In addition, the Commission worked coop-
eratively with Commission XVII Brazing, Soldering,
and Diffusion Bonding to create new standard ISO
22688 “Brazing-Quality requirements for brazing of
metallic materials” and now manages the standard.

2.19.1 Outlook

C-XVIII will continue its work to guide, assist, and
improve welding and joining quality management as it
applies to industry practices and industry personnel. It
will also continue working to develop and improve ex-
isting qualification standards and guidelines for weld-
ing personnel and for companies, with a careful eye for
the needs of new joining processes and new develop-
ments in existing processes. This work also supports
the work being done within the IIW International Au-
thorization Board (IAB) and other organizations.

Commission XVIII will also be performing com-
parative studies of industry practices, with a goal for
developing new and improving existing best practic-
es. This includes the harmonization of audit criteria
and practices for welding company audits. Because
the Commission is interdisciplinary and includes rep-
resentation from industry, standards bodies, and cer-
tification bodies, from a diverse array of nations and
regions, it will be working to address the needs of all
constituents in welding and allied processes for quali-
ty management and improvement.

3 Summary and outlook

As IIW celebrates its 75th anniversary, it stands
as the leading international organization promoting
welding, joining, and allied technologies. Initially es-
tablished as a primarily European technical society,
its membership now includes over 50 countries and
65 member societies from around the world. The or-
ganization has undoubtedly far exceeded the expecta-
tions of its founders.

To sustain this success, IIW must continue to
evolve and react to the changing world environment.
This includes global challenges to the environment
that will require more efficient, agile and “green”
manufacturing processes. In 2023, I[IW launches a
new strategic plan that will focus specifically on these
and other issues associated with advanced manufac-
turing. Included in this plan are aspects of artificial
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Table 3 List of IIW commissions and Chairs

Commission Chair Conta ct
C-1, additive manufacturing, surfacing and thermal cutting Doug Kautz doug.kautz@iiwelding.net
C-I1, arc welding and filler metals Zhuyao Zhang zhuyao.zhang@jiiwelding.net

C-II1, resistance welding, solid-state welding and allied joining
processes

Jorge dos Santos Jorge. SANTOS@iiwelding.net

C-1V, power beam processes

Herbert Staufer Herbert. STAUFER @iiwelding.net

C-V, NDT and quality of welded products

Marc Kreutzbruck marc kreutzbruck@iiwelding.net

C-VI, terminology

Jérome Dietsch j.dietsch@iiwelding.net

guisheng.zou@iiwelding.net C-VIII,

C-VII, micro-joining and nano-joining Guisheng Zou health, safety, and environment
C-X, structural performance of welded jointsfracture avoidance Mitsuru Ohata mitsuru.ohata@iiwelding.net
C-XI, pressure vessels, boilers and pipelines SuJun Wu sujun.wu@iiwelding.net
C-XII, arc welding processes and production systems Satoru Asai satoru.asai@iiwelding.net
C-XI11I, fatigue of welded structures and components Kenneth MacDonald | Kenneth. MACDONALD@iiwelding.net

C-X1V, education and training

Carl Peters carl.peters@iiwelding.net

C-XV, design, analysis, and fabrication of welded structures

Stefano Botta stefano.botta@iiwelding.net

C-XVI, polymer joining and adhesive technology David Grewell david.grewell@iiwelding.net
C-XVII, brazing, soldering and diffusion bond Huaping Xiong huaping.xiong@iiwelding.net ing
C-XVIII, quality management in welding and allied processes Robert Shaw robert.shaw@iiwelding.net

intelligence and intelligent materials joining which
will be transformative in the very near future.

The new IIW strategy 2023-2028 describes an op-
erational plan that is heavily reliant on IIW’s Tech-
nical Commissions. A substantial component of this
strategy involves stronger participation by industry
and will require implementing appropriate mecha-
nisms for engineers and scientists from industry to
take advantage of the expertise already established
within the commissions. Under this plan, the needs
of industry will be more directly reflected in the work
plan of the commissions. It is envisioned that Welding
in the World will be a key element in the new strate-
gy, on the one hand competently continuing to focus
on fundamental research, but progressively to encour-
age representatives from industry to share their work
and advanced technology application results in a form
that meets the standards of the journal.

Welding in the World will continue to play a ma-
jor role in the evolution of IIW, serving as the outlet
for much of the technical work conducted through the
IIW commissions. As shown in Fig. 2, there has been
a nearly 5-fold increase in the number of papers pub-
lished annually over the last 20 years. In 2023, it is
projected that the journal will publish over 200 pa-
pers and 3000 pages highlighting the many technical
areas covered by the [IW commissions. In the future,
more special issues and topical collections are antic-
ipated to specifically target new developments, par-
ticularly those of important industrial relevance.

Such growth also brings challenges, and the
Technical Management Board, Editors, and Edito-
rial Board must be prepared to manage this growth
while maintaining the high standards of the journal.
The commission structure and its leadership will be
the key to the continued success of Welding in the
World since it is the work plan of the individual com-
missions and the technical papers that emanate from
these commissions that will drive the journal. Weld-
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ing in the World, subtitled “The International Jour-
nal of Materials Joining,” will continue as the tech-
nical “voice” of IIW and strive to maintain itself as
the leading scientific journal for materials joining and
allied technologies.
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Fronius WeldCube Navigator.
lMoeHUl KOHMPOJIb HA0 KOXXHUM WEOM

3BaproBaTu 0¢3 IMMOMUJIOK i 3 BUCOKOIO €(PEKTHB-
HICTIO Iye€ MPOCTO: 3 HOBUM IPOTPaMHHUM 3a0€3-
negeHHsaM Fronius WeldCube Navigator Tenep mo-
CTYITHHHA MUGPOBHHA TUTAH ITOCIITOBHOCTI BUKOHAHHS
3BaproBalbHUX omepamiit s TPS/i. 3 auMm 3Bapro-
BAJIBHUK 3MOYK€ BUKOHYBATH BCIi 3aBIaHHS 3 00p00-
KU TIeBHO{ JIeTalli MAaKCHMaJIhbHO TOYHO Ta Oe3MedHO.
WeldCube Navigator moexnye B ogaomy 113 nBi oc-
HOBHI (DYHKIIii: BiAMMOBIAHO A0 POOOUYMX I1HCTPYKITIH
KOHTPOJIEP TTOCIIIIOBHOCTI JIa€ 3BapHUKY 1JTFOCTPOBA-
Hi ITOKPOKOBi BKa3iBKH CTOCOBHO TOTO, IO 1 K TIO-
TpiOHO 3pOOUTH, Ta ABTOMATUIHO BUOMPAE B CUCTEMI
MOTIePE/IHRO HANAMITOBAHI MapaMeTpH 3BapIOBAHHS.
[ToTpiOHI poOoUi IHCTPYKIIIT MOYKHA JIETKO ITEPEBECTH
B m¢posuii popmar y pemakropi 113.

3a 1onoMorow no0pe MpoayMaHoTo MIIaHy T0-
CJIITIOBHOCTI BUKOHAHHSI 3BapIOBaJbHUX OIEpaIii
KOMTaHii MOKYTh ONTUMI3yBaTH MPOIECH PYIHOTO
3BapIOBaHHS ITiJ Yac cepiifHOTO BUPOOHUIITBA. J{Jis
KO>KHOTO 3aBIaHHs HalKparia MoCIiJOBHICTE 3a/1a-
€TBCS SIK CTAHAAPT, a YHI(PIKOBAHUH 1 CTPYKTYypOBa-
HUW TiAXia 3a0e3nedye npaBiiIbHE BUKOHAHHS BCIX
KpOKIB i3 BU3HaYeHUMH Jonyckamu. Lle He TinpKu ra-
paHTy€e BHCOKY SIKICTh IIIBiB, ajie ¥ 3a0IapKye Jac i
komrTH Tiyn yac BupooHunTea. WeldCube Navigator
Jla€ HOBa4YKaM 3MOTY IIIBHJIKO OCBOITH HEOOXiTHI Ha-
BHYKH Ta TPAIIOBATH Ha PiBHI 3 mpodecioHanamu, a
JIOCBITYEHUM 3BapHUKAM — MOXJIMBICTH 3 JIETKICTIO
BHKOPHCTOBYBAaTH Pi3HiI po0OYi CTaHIlil, HE BUTpada-
F0YM Yac Ha BUBYCHHS IHCTPYKIIH, HABITh AKIIO SKiCh
JeTalli TOTPAIUISIOTh Y poOOTY TIOCUTH PiIKO.

<D

3menwenns xinbkocmi nomunox. Bucoxa sikicTb
3BapIOBaHHS € KPUTUYHO BAXKIMBOIO JJIs1 0araTbox
netaneil. HemoctarHbo sikicHi 3BapHi 3’ €1HaHHS a00
iX BIACYTHICTB TaM, Jic BOHU KOHCTPYKTHBHO HEpea-
OaveHi, NPU3BOAUTE 1O 3HAYHOI'O 3POCTaHHS BapTO-
cti BupoOHunTBa. Lo panime Oy/ie BUSBICHO TTOMIII-
KH B TIPOIIECi BUPOOHHIITBA, TO IIBUJIIIE Oy/Ie BXKHUTO
3axomiB. I Tyt crane B mpuroai WeldCube Navigator,
a caMe Horo (QyHKIlis HaJaHHs 1HCTPYKIIiH 1 more-
PEIHBOTO BU3HAYCHHS HapaMeTpiB 3aBAaHHS: SKIIO
3BapHUK BIIXHMIISETHCS BiJ] TUIAHY TTOCIIIOBHOCTI BU-
KOHAHHSI 3BapIOBANIbHUX OIepaliil, Bigpasy noJaeThb-
Csl aBapiHUN CUTHAMN. SIKIIO K Ha MBI BUSBISETHCS
BixXWiIeHHsS (HEAOTPUMAaHHS JIIMITIB), SIKE TIOPYIIY€E
napamerpu Oesnexun, WeldCube Navigator aBroma-
TUYHO OJIOKY€ MPOLEC 3BAPIOBAHHS, MICIsl YOTO PO3-
ONoKyBaTH HOTO 3MOYKE TUTHKHY BiTIOBiIaIbHA 0C00a,
Hanpukiaja, kepiBHUK. Lle o3Havae, 110 MOMUIIKU HE
MTOBTOPIOIOTHCS 1 HE AyOIIOIOTHCS, a BiIpa3y BHITPAB-
Js0Thest. Tak 3a0e3Meuy€eThesi BUCOKA SIKICTh TOMPH
BENIMKi 00CsTH BUPOOIEHOI MPOAYKIIii, a KITbKICTh
Opaxy a0o0 BHUIIPaBJIEHb 3HAYHO 3MEHILTY€THCH.

Ilpocmoma u 3pyunicms y excniyamayii. 3Ba-
ploBajbHa CHCTEMa 3 IMPOTPaMHHUM 3a0e3MeUeHHIM
WeldCube Navigator ctaHOBUTB COO0I0 CaMOJIOCTaTHE
KOMITIeKCHe pitreHHs1. Criemianict Fronius nmpuimvm
0co0NHMBY yBary 3py4HocTi BUkopuctanss. IIpocto 3a-
BaHTaXTe 300paKEHHS B PENAKTOP i BBE/ITh TOTPIOHY
iH(popMmarito. Tak MOXKHA 3a3/1aJIeTi/Ib HANAIITYBATH BCi
BaKJIMBI TApaMEeTPH 3BapIOBaHHA i peakwii CHCTeMH Ha
TMOJIIO BiIXUIICHHS Bi[ IU1aHy. 3BICHO, MO’KHA TAKOX 1H-

udposwuii m1aH MOCIiTOBHOCTI BUKOHAHHS 3BAPIOBAILHUX OMEpalliil JormoMarae 3a0IiauTH Yac 1 KOIITH, 3a0e3MeUyYH OTHAKOBO
BHCOKY SIKICTb I1IBa ITiJ1 4YaC BUTOTOBJICHHS KOKHOT feTaii. Bu Hiuoro He 3a0yzere it He poOMTUMETE TTOMUJIOK, 1110 3HAYHO 3MCHIIHTh

KIJIBKICTB OpaKy Ta BHIIPABJICHB I1iJ] YaC BUPOOHUIITBA
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VHao4HEHHS — 3a1l0pyKa MIBUIKOTO PO3YMIHHS: Ha €KpaHi BiZo-
OpakaeThesl KOJKEH LIOB, YC1 HAJAIITYBaHHS Ta BAKJIHBI IPUMIT-
KM JI0 KOYKHOTO eTarly, a (YHKIIis 3BOPOTHOTO 3B 53Ky HOTEpe/-
JKaTUME KOPHCTYBa4a Ipo IIOMMIIKY, IIOHHO Ty Oyzie JOIMyIIeHO

TerpyBaTH 3arajibHi poOOUl KPOKH, 30KpeMa, ITiITOTOBKY
Y1 [IPOMIXKHI €Tary, SIKi He IepeadadatoTh 3BapiOBaHHSI.
KoHTposep mocmiioBHOCTI JonomMarae 3BapHHUKY B
0e3MevHuid CrIociO TOCATHYTH 02)KaHOTO Pe3yNbTary 3a
1 (GPOBUM TITAHOM TTOCITIIOBHOCTI BUKOHAHHSI 3BapIo-
BaJIbHUX OTIepaliil y penakTopi. 3BaproBaIbHUK MOXKeE
3 JIETKICTIO KEPYBATH MTOCITIIOBHICTIO OTIEpaIliii MpocTo
Ha MaJbHUKY: BUOUPATH, TIITBEPXKYBATH 1 BUKOHY-
BaTH TeBHI Aii. Expan poOodJoi cTaHIIil 9iTKO TTOKa3ye
KOXKCH €Tall 1 He JIa€ TIePEXOIUTH JI0 HACTYITHOTO, OKH
He Oy/ie TIOBHICTIO Ta 3 HAJISKHOIO SKICTIO BUKOHAHO
MOTIePE/IHE 3aBaHHs. Y pe3yabTaTi MHUChMOBI IHCTPYK-
1ii, 3a3BUYail HaMKMCaHi PiI3HUMH MOBAaMH, BIIXOSThH
y munyne. KpiM Toro, mOBiJJOMJIEHHS PO CUCTEM-
HI TTIOMHJIKM HAaJICUJIAIOTHCS BiJlpa3y Omeparopy, 1o
3MEHIIIY€ KUTbKICTh MMOMUJIOK 1 3HUKYE HEOOXiTHICTh
nepepoOISaTH 3aBIaHHsI, a OTKE, 3a0IIa/DKYE Yac i Ma-
tepianu. Lle mokparye mporec 3 eKOHOMIYHOT Ta KO-
JIOTTYHOT TOUKH 30py i OyJe KOpUCHUM, SIKIIO (axiBIii
31 3BaprOBaHHS BiJICYTHI @00 4acTO 3MIHIOFOTHCSI.
Cmanoapmusayis: epeKTUBHE PilIeHHs JUIs 3a0e3-
TIeUeHHs HaJIe)KHOT sikocTi. HoBauku Ta HemOCBiUeHi
3BAPHUKU MOXKYTh IBHIIIIE Ta €()EKTUBHIIIE BUNTHCS

Hagirarist uepe3 3BaproBajbHUN MAIBHUK: [UIsl IEPECYBaHHsI ITyH-
KTaMH HU(POBOIo IIaHy MOCHiTOBHOCTI BUKOHAHHS 3BapIOBajb-
HUX onepaulﬁ MOXXHa CKOPUCTAaTHUCA KHOIIKOKO IMaJIbHUKA, sIKa Jac
3MOr'y BUOMpATH, MiATBEP/KYBATH i BUKOHYBATH Oreparil
3a JIOTMIOMOTO0 1TU(POBOTO IJIaHY MOCIIIJOBHOCTI BU-
KOHAHHS 3BapIOBAJILHHUX OIEpalliid, IpoCTO JOTPUMY-
I0YMCh HAOYHUX MMOKPOKOBHX IHCTPYKIIIH Ha €KpaHi.
Ile mae 3MoTy TTepeKOHATHCS, IO BCi omepartii BUKO-
HYIOTBCS BIZIITOBITHO JO BUMOT i cTaHAapTiB. JKomHa
IpiOHUIIS HE 3aJIUITUTRCS 11032 YBAroro, a mapameTpu
3BaprOBaHHA Oy/Jie BU3HAYECHO 3a3/1alieTib. 3aBISKH
1 poOBOMY IUIaHY MTOCIIJOBHOCTI BUKOHAHHSI 3BapIO-
BaJIbHUX OMEpaIliii KOMITaHii MOKYTh CKOHIIEHTPYBa-
TH 3HAHHS Ta npodeciiiHi HABUYKH 31 3BaPIOBaHHS B
OIHOMY IICHTPI 1 mepeaaTH ixX yciM ciiBpoOiTHUKAM.
Lle 3abe3neuye Oe3nepepBHE BUPOOHUIITBO Ta 3HU-
KY€ 3aJICKHICTh BiJI JOCBITYCHUX MAWUCTPIB.
Makcumanvro eHyuxe Kepyganus OaHUMU Ma KO-
pucmyeauamu. WeldCube Navigator — mie omHe
Ba)KJIMBE PIllICHHS] B aCOPTUMEHTI IPOrPaMHOTO 3a-
6esneuenns Fronius. Bukopucrtosytoun name 113 B
MO€EAHAHHI 3 QYHKI[ISIMHA [IEHTPaIIi30BAHOTO PEECTPY-
BaHHS ¥ aHai3y JaHWUX Ta IEHTPaNIi30BAHOTO KEPYy-
BaHHA KoprucTyBadamu WeldCube Premium, xommanii
MOXYTb IIle O1IIbIIe PO3MHUPUTH KiTBKICTh (DYHKIIIH 1
repeBar Jijisi CBOTo Oi3Hecy, 00 MaKCUMaJIbHO PO3-
KpPHUTH CBiif 3BapIOBaJIbHUI MTOTEHITIA.

Mu € Fronius. Y Hac npairoe 0inbir Hixk 7000 mpariBHUKIB IO BCbOMY CBIiTi, 4aCTKa €KCIIOPTY B HAIIOMY
BUPOOHUIITBI ckinanae 87 %, a HOpTQoJIio HAIIKUX BUHAXO/IB 1 pO3p000K HapaxoBye 1446 akTUBHUX IATCH-
TiB. Hama xommanis Oyna 3amodarkoBana y 1945 p. sk ManeHbKHi MPUBAaTHUH Oi3HEC, a HUHI MU € TIOTYX-
HHUM TpaBIleM Ha CBITOBOMY PHHKY, IIIO MiATBEP/KYE PO3BHHEHA CTPYKTypa 3 37 MINKHAPOTHUX TOUIPHIX
KOMTIaHI{ Ta TOTY)KHAa Mepeka TOPTrOBUX MapTHEPIB y OUTBIT Hixk 60 kpaiHax cBiTy. Ta Bce K MO CyTi CBOiH
3QJIMIIIAEMOCS aBCTPIHCHKAM CIMEHHUM MiIPUEMCTBOM, SKE MPAITIOE B TaTy3sSX BUPOOHHUIITBA Ta 00CITyTO-
ByBaHHS (DOTOBOJIBTATYHUX CHUCTEM, 3BapIOBAIbHUX alapariB, a TAKOXK TEXHOJIOTIH 3apsaKaHHs aKyMyJIsIToOp-
Hux Oarapeii. Hammi ToBapu Ta pimeHHs 3aBxau Oyiu cripsMOBaHi Ha (POPMYBaHHS TiJTHOTO MalOyTHBOTO, a
3aMOBHUKH OTPHUMYIOTh KOMIUIEKCHI ITaKeTH 00CIyroBYBaHHs: Bil npodeciiiHOro ranyBaHHs Ta HaJlaHHS
KOHCYJIBTalil 10 MTOCTIHHOTO MOHITOPHHTY €()EKTUBHOCTI Ta PeMOHTY 0OJIaHAHHS BiAMOBIAHO O IXHIX IO-
TpeO. Mu cTBoproeMo iHHOBaLii. My BiAKpHUTI AJsl BCbOro HOBOro. Mu € Fronius.

Jlnst oTpuMaHHs 1oAaTKoBOi iH(hopMaii 3Bepraitecs 10
Fronius Ukraine GmbH, Lilya Korzin

Byn. Cnasw, 24, c. Kusokuai, KuiBebka 001,

Ten.: +380 (44) 2772141

korzin.lilya@fronius.com
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JIFOJIUHA, SIKA IIPUUILIJIA 3 MAUBYTHBOI'O

[Tam’sT1 B.M. I'mymikoBa

24 cepmias 1923 p., 100 pokiB ToMy, HApOAUBCS
Bikrop Muxaiinosuu [TymikoB — BUJATHUN BYCHUI
Ta rPOMAaJICBKUHN iS4, IIUPOKO BIIOMUI y HAc Ta 3a
KOpZOHOM, 3aCHOBHHK [HCTUTYTY KibepHeTnkn Harri-
OHANBHOI aKazieMii HayK YKpaiHu, aKTUBHUH y4aCHHK
CBITOBOTO IPOLIECY CTAHOBJICHHSI T2 PO3BUTKY HOBHX
HanpsMKiB Haykn XX Ta XXI cT. — 009rcmoBaIbHOL
TEXHIKH, KIOEPHETHKH, iIHPOPMATUKH.

Horo BHECOK y LI HANPSIMU HAYKH KOPOTKO OXa-
pakrepusyBaB konuiHii [Ipesnnent HAH Ykpainn
akageMik b.€. ITaton:

«B.M. I'mynIikoB Ik MUCIHTEh BHPI3HABCS IITHPO-
TOFO Ta IIHOWHOI HAayKOBOTO OadeHHs, CBOIMHU po0o-
TaMU BUIEPEAUB Yac, CTABLIM OCHOBOIIOJIOKHUKOM
iH(hOpMAIIITHAX TEXHOJIOTii B YKpaiHi Ta KOJUIIHBO-
My Pansuacrkomy Coto3i, Ta i y CBiTI 3araiom.

Bikrop MuxaitioBud MaB BeIU4e3Hi Pi3HOOIUHI
3HAHHSI, @ HOT0 epyAuLisl MPOCTO Bpaxkaja BCiX, XTO 3
HUM CHiJIKyBaBcsl. Biunuil mouryk HOBOro, nparHeHHs
Iporpecy B Haylli, TEXHIIll, CyCIJILCTBI OyiH BiMiH-
HUMHM HOTO pHUCaMHU.

B.M. I'mymrkoB OyB cripaB)KHIM TTOJBIDKHUKOM y Ha-
yIIi, 10 MaB TIraHTCHKY IpaIe3IaTHICTh i MpaiboBHU-
TicTh. BiH menpo AimuBcs CBOIMU 3HAHHSMHU, 1/1€IMHU,
JOCBIZIOM 3 OTOUYIOYUMH HOTO JIFOIbMH.

B.M. I'mymikoB 3poOUB BETUKHI BHECOK Y PO3BH-
tok AH YPCP, 6yayuu 3 1962 p. i Bitte-nipe3uieHrom.
BiH cyTTeBO BIUIMBaB HA PO3BUTOK HAYKOBUX HAIPS-
MiB, ITOB’I3aHUX 13 IPUPOTHIYUMH Ta TEXHIYHUMH Ha-
ykamu. Benvkuit 10ro BHECOK Y KOMIT FOTePH3AIIiI0 Ta
iH(pOpMaTH3aIlito HayKH, TEXHIKH, CYCIILCTBA.

BixTopa MuxaiinoBuya cMiTMBO MOYKHA BiTHECTH
JI0 IepKaBHUX Mis4iB, sKi Bj/:[z[aBanH cebe CITyXiHHIO
BiTUM3HI, CBOeMY Hapoxy. Moro 3Hanu Ta nosaxann
JIIOIM y BCIX KyTOYKax KOIMUIIHBOro PagsHepkoro Co-
103y. BiH He mkogyBaB cui AJis IponaraH iy JOCsr-
HEHb HayKH, HAyKOBO-TEXHIYHOTO MPOTPECY, CIIIIKY-
BaBCs 3 BUCHUMH 0araTbox 3apyOikHHX KpaiH. Moro
po0oTH Ta ZOCATHEHHS] KEPOBAHOTO HUM [HCTHTYTY
kibepraetnku AH YPCP 6ynu moGpe Bimomi 3a kopao-
HOM, [I¢ BiH MaB 3aCIIy>KCHUH aBTOPHUTET.

Jobpe po3ymiroun 3Ha4eHHs 000POHO3/1aTHOCTI
cBoei kpainn, B.M. I'mymikoB, pazom i3 kepoBaHUM
HUM iHCTUTYTOM, BUKOHAB BEJIMKHH KOMIIJIEKC PO-
0iT 000pOHHOTO 3HaYeHHs. | TYT BiH 3aBXI1 BHOCHB
CBO€, HOBE, JIOJIAI0YY YHCIICHHI TPYIHOIII, iHO/I TIPO-
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cTe Hepo3yMiHHs. Bin cnipaBni BOomiBaB 3a Kpainy, it
1 HayLi BiAJaB yCce CBOE UYyIOBE KUTTS.

B.M. I'nymkoB OyB HaropomKeHuii OararbMa ope-
HAMH 1 TIOYECHUMH 3BaHHSIMH, Bi3HaYeHH JICHIHCHKOIO
npemieto, Jepsxasanmu npemisimu CPCP 1 YPCP.

Bin OyB omHUM 3 iHIIIaTOPiB CTBOPEHHS (haKyiIh-
Tery KibepHeTrkn KUIBCHKOTO HAIIOHAIBHOIO yHi-
Bepcurety iMeHi Tapaca lllesuenka. 3 1965 p. no nus
CBO€1 cMepTi 04omtoBaB Kadeapy TeopeTHdHoi Kidbep-
HETHKH 33 CyMICHUIITBOM.

B.M. I'mymikoB ony6nikyBaB nmoHaza 800 po0irt, y
T.4. 30 MoHOTpadiii.

B.M. I'mynikoB ¢yHIarop HayKOBOi MIKOIH Kibep-
HeTukH. CTBOPUB TEOpit0 HUPPOBUX aBTOMATIB 1 Te-
Opil0 aBTOMaTUYHOTO MPOEKTYBaHHS KOMII IOTEPiB
(1964). 3amouaTKyBaB YKpaiHCHKY IIKOIY 3 MPoOieM
HITYYHOTO 1HTEJNEKTY i posmizHaBaHHs oOpasis. [1ig
HOTO KEepiBHHUIITBOM PO3POOIECHO MPUHITUIHN OI[iHKH
e(EeKTHBHOCTI CHCTEM MAaTEeMaTHIHOTO 3a0e3MeUeH-
Hsl OOYHMCITIOBAIBHOT TEXHIKH, CTBOPEHO 1 BIIPOBaIKE-
HO Yy IIPAaKTUKy MareMaTu4yHoro 3adesneuenuss EOM
«KuiB» (1961). CrBopus mpoekt EOM «VYkpainay»
(1966); cepito EOM «Mup» (1968); cuctemu aBTroma-
tu3anii npoexrysanHs «[IpoexT» Ta mammnn «Kuis-
67» 1 «KuiB-70» nis kepyBaHHS I0HHHM ITPOMEHEM
(1977). ABTOp TIPOEKTY 3arajbHOEPkKaBHOI aBTOMa-
THU30BaHOI cHUCTeMU 300py i 00poOieHHs iHOopMaIii.

3naBanocs 0, HAYKOBUH 1 JKUTTEBUI NUIAX aKaje-
mika B.M. I'mymikoBa OyB IACIIMBUM 1 Oe3XMapHUM.
Hacnpasni x, sik JIronuHA BiAMOBIfaNIbHA 1 HEOaTyKa,
BIH XOTIB HE JIMIIIE BHECTH 3HAYHUN BKJIaJ B KaOIHET-
Hy HayKy, a i 6aunTH MpaKTHYHE 3aCTOCYBAaHHS CBOIX
PpO3po00OK. Alle 4acTO Hapa)KaBCsl HA HEPO3YMIHHS YU
MPOCTO HEOAKAHHS PO3YMiHHSA 3 OOKY YMHOBHUKIB TO-
TaJiTapHOI KOMaHHO-aIMiHICTPATUBHOI CHCTEMH.

Ocb Jesiki paKkTh 3 JKUTTS BUCHOTO:

BikTop [1ymikoB BiB pooBif Bifg KyOaHCHKUX KO-
3akiB. baOycs BueHoro xwita Ha JlonbOaci Ta po3MOB-
JIsTa yKpaiHChKOKO MOBOIO. Bif Hel BiH Ji3HaBCs 0e3-
74 yKpaiHChKUX MiCEHb, BBAXKAB iX HAHKPACHBILIOO
MY3HKOIO Ta JIIOOWB CITiBaTH Ha CIMEHHUX YPOUNCTO-
CTSIX Ta Y KOJIi KOJIET.

B.M. I'mymikoB BoJIOAIB HIMEIBKOIO Ta aHTJIIN-
CHKOIO MOBaMH. 3HaB HalaM’ siThb 0araTo NOETUIHHUX
TekcTiB. OHOTO pasy Ha Cylepeyky KijgbKa TOIHUH
MOCMiNb YUTAB 10 TaM’ ATi HiMelpkow daycra Ta
i Bipmmi Moranna Bonedranra [ere.

V¥V 1960-x pokax Iij KepiBHUIITBOM BUCHOTO CTBO-
PWIN IIPOTOTUIIHN TIEPCOHAIBHUX KOMIT TOTEPIB, a TAKOK
PO3po0MIH i1et0 OE3rOTIBKOBOTO PO3paxyHKY HACEICHHS
— poo0pa3 eJIEKTPOHHUX IPOILICH.

B ocranni neB’ate qHiB xuTTI B.M. [mymikos, Oy-
JIy4d BXKE HE B 3MO31 IIPALIOBATH, AUKTYBaB JOYKaM
CTIOTa/IM TIPO CBOE JKUTTS Ta HAYKOBI MPOEKTH, TOTPHU-
MYIOUHCH BIIACHOTO T'OJIOBHOTO MPUHIIMITY — HE TasiTh
qacy.
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XKypHan «Cy4yacHa eneKkTpomeTtanyprifa» €
MDKHapOOHUM HayKOBO-TEOPETUYHNM Ta BUPOL-
HUYMM KypHaroM Yy ranysi TeXHiYHMX Hayk. B
XypHani nybnikytoTbCa pesynsraty AOCHiIKEeHb
y cchepax: MeTanyprist HOpHUX i KONbOPOBUX Me-
Tanis Ta cnnasiB; cneLjanbHa enekrpomertanyp-
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TEHHISHA muruucmkn XKypHan «TexHiuHa giarHOCTUKa Ta HEPYWHIB-
H(pgﬂm"“ﬂ KUHTPDI'Ih HUA KOHTpOnb» € MI)KHapO,EI,HVIM HayKOBO-TEX-
HIYHMM Ta BUPOBHWYMM XXypHamom y ranyasi
TEXHIYHUX HayK. B ypHani nybnikyroteca pe-
3yneraTv JOCHiMXeHb 3 AiarHOCTVKM MaTepianis
i KOHCTPYKLi Ta METOAN HEPYWMHIBHOMO KOHTPO-
M0 ANS OLiHKM CTaHy Marepianis i KOHCTPYKLIN;
Teopis, MeToaM i 3acobu TexHiYHOI AiarHocTu-
Ku. Po3milwytoTbcs marepiany 3 MOHITOPUHTY
KOHCTPYKL Ta NOAOBXEHHS pecypcy Ta npa-
uesnatHocTi 3acobamun HK. MybnikyeTbea cynyTHst iHopmauist 3
TEMaTUKW XXypHarny, a Takox iHdopMaLis npo nogii Ta HOBWHM B
YkpaiHcekomy ToBapuctsi HK ta T[.
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XKypHan «ABTOMaTU4YHe 3BaprOBaHHA» € MiKHapOOHWM HayKOBO-TEXHIYHUM Ta BU-
POBGHMYMM XypHANoM y ranysi TexHiYHMX Hayk. B xypHani ny6nikytoTbca pesynsratu
[ocCnimKeHb 3a HaNpsIMKaMun: MaTepiano3HaBCTBO Ta METANypris 3BaploBaHHs, Harnnae-
JNIEHHS Ta iHLUMX CMOPIAHEHMX TEXHOSOriN; TEXHOMOTriI Ta MaTepianu A5is 3BaproBaHHS
KOHCTPYKLIiNHMX MaTepianis; BUPOOHULTBO 3BapHUX METANOKOHCTPYKLIN ANSA PisHMX
ranyse NPOMMUCIIOBOCTI; BifHOBMIOBANIbHUIA PEMOHT AN NOLOBXEHHSI pecypcy 3Bap-
HUX KOHCTPYKLIN i BY3niB; Mpobnemm MiLHOCTI, KOHCTPYIOBaHHSA Ta ONTUMI3aLii 3BapHMX
KOHCTPYKLin; TexHonorii 3D apyky, siki 6a3ytoTbCa Ha 3BaproBarnibHUX npouecax; riopuaHi
TeXHonorii 3BaptoBaHHs. B xypHani nybnikyeTbcs Takox iHpopmMaLisi npo HoBi 3Bapto-
BarbHi MaTepianu, [xeperna >XUBIEeHHS Ta TEXHOIOTT; 3BiTU NP0 BUCTaBKM, KOH(EepEeHLil
Ta ceMiHapy, aHOHCK HOBUX KHUM Ta BUHAXOAiB, HOBUHM Bif BiJOMUX KOMMaHIN Ta iHLUe.

PEKJTAMA B XXYPHAJIAX
Peknama ny6nikyeTbcs Ha 0BKNagnHKax i BHYTPILLHIX BKNew-
Kax XypHanis.
Mepwa cTopiHka obknagnHku — 200x200 mm.
Opyra, TpeTa i yeTBepTa CTOpiHKM 06KknaguHkmM — 200x290 mMm.
Mepwa, opyra, TpeTs, YeTBEPTa CTOPIHKM BHYTPILLHbOT 06KNa-
ANHKM — 200x290 mMm.
Bknenka A4 — 200x290 mm. Possopotr A3 — 400x290 mm.
A5 — 185x130 mMm.
Poamipu xxypHanis nicnga o6pizy 200x290 mm.
Bci davinu B copmarti IBM PC, konbopoBa mogens CMYK,
po3ginbHa 3gaTtHicTb 300 dpi.

BAPTICTb PEKINAMU
Llina poroBipHa. lMepenbaveHa cuctema 3HWXKOK. BapTicTb
ny6nikauii ctaTtTi Ha nNpaBax peknamMy CTaHOBUTb MOTOBUHY
BapTOCTi peknamMHoi nnotyi. MybnikyeTbcs Tinbku npodinbHa
peknamMa 3 TeMaTuKu XypHanis. BiAHOCHO BapTOCTi, 3HUXOK Ta
TepMiHiB Mybnikauii npoxaHHs 3BepTaTncs y BUAABHULTBO.
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