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NEW INDUSTRIAL OPPORTUNITIES
FOR ADVANCED WELDING TECHNOLOGIES

Collaboration with the scientists and engineers of the E.O. Paton Electric Welding Institute (PWI) has proven
highly valuable. During a visit by Daniel Allford, President of Arc Specialties, to Kyiv several years ago, a
wide range of technologies and applications was observed, many of which were either unknown or underuti-
lized in the United States. Since that time, efforts have been directed toward identifying potential applications
for processes and materials developed at the institute. Several industrial sectors have been identified where
advanced technologies may provide effective solutions for challenges in manufacturing, energy, mining, and
space industries.

The advent of additive manufacturing has renewed interest in high-deposition-rate welding processes, such
as electroslag (ESW), which can build parts at a rate several times faster than current wire-arc additive man-
ufacturing. Additive manufacturing of parts from exotic materials poses unique challenges. Frequently, these
materials are either unavailable or impractical to produce as wire. These 3D parts are being built using plasma
transferred arc welding (PTAW) with powdered metal feedstock.

The Renaissance in nuclear power has created opportunities for thick-section welding using ESW, PTAW,
and electron beam welding (EBW). New technologies such as salt-cooled reactors place extreme demands on
existing materials and opportunities for new solutions.

In the oil industry, as oil reserves become scarce, wells are being drilled deeper. These high-temperature,
high-pressure wells test the limits of current material science and joining technologies. Welded overlays using
gas tungsten arc welding (GTAW), ESW, and PTAW are used to apply metallurgically bonded coatings, which
combine the strengths and properties of multiple materials to solve corrosion and strength challenges that no
single material can address.

The PWI was the first, and to date, the only group to make welds in open space. Welding in space presents
unique challenges, but it will be essential as humans build structures both in Earth orbit, on the moon, and
eventually on other planets.

Global shortages of tungsten carbide wear-resistant coatings have created opportunities for alternative wear-re-
sistant materials, including chromium carbide, ceramics, and man-made diamonds.

The scientists and engineers at the PWI continue to make innovations in joining, coatings, overlays, and ma-
terial science, which are essential to maintain and advance the standard of living enjoyed in modern society.

FABTECH 2025: New Horizons cooperation in Welding

By invitation and with the support of the American Welding Society (AWS), as well as personally by its pres-
ident Mr. Richard Holdren, and with the support of Arc Specialties represented by its president Mr. Daniel
Allford, a visit to the United States was carried out by a representative of the PWI of the National Academy of
Sciences of Ukraine, Dr. Volodymyr S. Kachynskyi.

The main purpose of the visit was to become acquainted with current trends in the development of welding
technologies, automation, and intelligent control systems for welding processes.

During the visit to the United States, Volodymyr Kachynskyi participated in the annual AWS business meet-
ing. The event brought together leading specialists, researchers, and executives from major companies in the
welding industry to discuss strategic directions for the development of the field, the integration of digital tech-
nologies, artificial intelligence, and sustainable manufacturing.

Particular attention was paid to issues related to the training of a new generation of specialists, the expansion
of international scientific cooperation, and the role of AWS as a global platform for the exchange of experience
between industry, education, and science.
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From September 8 to 11, 2025, the FABTECH 2025
exhibition took place at McCormick Place in Chica-

go — the largest industrial event in North America.
This year’s show set new records: an exhibition area
of 82,300 m?, over 1,700 exhibitors, and more than
50,000 visitors.

FABTECH 2025 demonstrated that the welding in-
dustry is confidently moving toward the integration
of digital technologies, artificial intelligence, and au-

The annual business meeting tomation. In addition to traditional welding demon-
of the American Welding Society

strations, much attention was given to smart functions,
data collection, and adaptive process control. The ex-
hibition also highlighted social initiatives — Emerging Leaders and Women of FABTECH — focused on
developing youth and female leadership in the industry.

Welding Equipment Innovations. Miller Electric presented several product premieres reflecting the industry’s
shift toward mobility, digital control, and environmental responsibility:

e Millermatic 211 PRO — a MIG welder with USB upgrade capability and Auto-Set™ digital control;
e Syncrowave 212 (TIG) — a lightweight TIG unit with auto-setup and optional water cooling;

e Venture 150 S — a battery-powered welding source for field use in manual and TIG applications;

e OptX 1 kW — a portable laser welder designed to reduce distortion and spatter;

e Tregaskiss Atlas Robotic Torch — a new robotic MIG torch with improved accuracy and reliability;
e PerformArc with Intellipath™ — upgraded robotic systems with offline programming support;

e SubArc Hercules — a new high-deposition submerged-arc welding system.

These developments illustrate the company’s strategic focus on intelligent welding, higher energy efficiency,
and adaptive control.

Arc Specialties (Houston, Texas) showcased its proprietary robotic welding systems and automated equipment
for specialized applications — including pipe welding and complex spatial structures. The company also pre-
sented technology for electroslag surfacing of large metallic components.

Robotics and Artificial Intelligence. Yaskawa/Motoman featured a wide range of robotic welding cells —
from compact ArcWorld units to hybrid systems integrating additive manufacturing.

Its new Weld Builder interface allows operators to quickly create welding programs via an intuitive control
panel, reducing the time needed for robot deployment.

Many of the systems now include built-in analytics: Al-based algorithms predict defects, adjust parameters,
and perform real-time diagnostics.

- LINcory 7,
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l\atlonal Laboratory

During a visit to ORNL: Dr. Adam Stevens (right),
Mr. Daniel Alford (center), and Dr. Volodymyr Kachynskyi

Laser and Hybrid Welding Technologies. Laser and hybrid processes (laser + arc, laser + plasma) attracted
significant attention as they combine deep penetration with precise heat control. Portable laser welders, such
as the OptX 1 kW, expand the applicability of laser welding to field operations.

Ecology and Safety. A major focus of FABTECH 2025 was environmental responsibility and welder safety.
Exhibitors presented modern fume-extraction and air-filtration systems, as well as next-generation personal
protective equipment (PPE) — lighter, more ergonomic, and better suited for diverse operators, including
women welders.

Key Development Trends. Based on the trends presented at FABTECH 2025, several strategic directions stand
out:

e Hybrid processes — combining laser, arc, and plasma methods for enhanced productivity;
e Intelligent adaptation — Al-driven sensor systems for real-time parameter correction;

e Green welding — reduced emissions, improved air filtration, and safer filler materials;

e Mobility and autonomy — increasing use of portable and battery-powered welding sources.

FABTECH 2025 clearly showed that the future of welding lies in intelligent, flexible, and sustainable solu-
tions, where robotics and digital technologies are becoming not an option, but the new standard.

Visit to Oak Ridge National Laboratory: Scientific Collaboration and Knowledge Exchange. At the invita-
tion of Oak Ridge National Laboratory (ORNL) by Dr. Adam Stevens and support by Mr. Daniel Allford, a
representative of the Paton Electric Welding Institute Dr. Volodymyr Kachynskyi visited the leading research
center of the U.S. Department of Energy, located in Tennessee.

During the visit, meetings were held with ORNL’s leading researchers to discuss potential areas of collabora-
tion and to present recent scientific results from PWI. Potential areas for cooperation have been identified as
electroslag welding (ESW) and electroslag additive surfacing technology, electron beam welding (EBW) and
magnetically impelled arc butt welding (MIAB).

Oak Ridge National Laboratory — a Global Leader in Research and Supercomputing.

Founded during the Manhattan Project, ORNL has evolved into a world-class multidisciplinary science hub —
spanning materials science, energy systems, biology, ecology, and computational research. Its most notable
asset is the Oak Ridge Leadership Computing Facility (OLCF), home to Frontier (commissioned in 2022) —
the world’s first exascale supercomputer, capable of performing over 1 quintillion operations per second.
These computing capabilities are applied to research in energy, nuclear systems, climate modeling, biomedical
innovation, and advanced materials.
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ORNL Research Laboratory and Research Results

Research Methods and Directions. ORNL’s work combines experimental research with high-perfor-
mance computing, enabling detailed study of complex physical and technological processes. Key research
areas include:

e Modeling and simulation of complex systems — from nuclear materials behavior to climate dynamics;
e Development of new alloys, composites, and nanomaterials;
e Welding and repair technologies for irradiated materials used in nuclear energy.

Welding Research at ORNL. A distinctive research direction involves welding and repairing materials ex-
posed to neutron irradiation. The main objective is to increase the durability and maintainability of structures
used in nuclear power plants and thermonuclear installations.

Prospects for Cooperation. Within the framework of the visit, possibilities for joint research in the fields of
welding and materials science were discussed, as well as the implementation of collaborative projects.

Today, Oak Ridge National Laboratory (ORNL) represents a unique combination of fundamental science,
engineering technologies, and high-performance computing capabilities available to researchers from around
the world. Innovative solutions for energy, biology, materials science, and security are developed here, while
advanced methodologies in computational science enable the laboratory to maintain leading positions in the
global scientific landscape.

Daniel Allford (ARC SPECIALTIES, Houston, USA),
Volodymyr Kachynskyi (PWI, Kyiv, Ukraine)
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PATON INTERNATIONAL:
INNOVATIONS SHAPING THE FUTURE OF WELDING

PATON INTERNATIONAL continues to steadily strengthen its position as one of the leading manufacturers of welding
equipment, combining decades of experience with advanced technological solutions. The recent period has been particu-
larly rich in innovations that significantly expand user capabilities and improve the efficiency of welding processes.

Welding and Cleaning in a Single Unit

One of the key innovations is the implementation of the CLEAN mode in PATON Standard-
TIG and MultiPRO series machines. This solution enables the integration of two critical
processes — welding and cleaning — within a single unit.

Thanks to the new mode, users can quickly clean stainless steel components and their welds =, .
from oxides and heat tint without the need for additional equipment. This reduces processing S
time, simplifies workflow, and enhances overall productivity. CLEAN

New Product: PATON TIGCleaner

An important addition to the product line is the PATON TIGCleaner, a
modern solution for the electrochemical cleaning and polishing of stain-
less steel products. The device has been developed with the requirements
of professional manufacturing in mind, where not only joint strength but
also appearance and durability are essential.

The PATON TIGCleaner ensures fast and efficient removal of oxides and
heat tint formed after welding, restoring the aesthetic appearance of the
surface and improving its corrosion resistance. Unlike mechanical meth-
ods, electrochemical cleaning does not damage the metal structure or af-
fect its properties.

The unit operates in two modes: CLEANING — for removing oxides
and thermal discoloration from welds, and POLISHING — for polishing
stainless steel surfaces.

Key advantages include compactness and portability (weighing only
3.9 kg), ease of use, and the ability to achieve professional results without
abrasive treatment.

Due to its combination of efficiency and convenience, the PATON TIGCleaner is an optimal solution for enterprises with
high requirements for weld quality and product appearance.

Synergic Control: A New Level of Convenience

Another significant development is the introduction of the synergic control function
for the PULSE mode in semi-automatic MIG/MAG welding across a large por- 0.
tion of PATON welding equipment. This solution greatly simplifies the setup of the .
welding process and enhances its stability.
® E ]

The user only needs to set basic parameters — material type, welding wire diameter,
and voltage adjustment — after which the system automatically selects the optimal
operating modes. As a result, stable arc burning is ensured, metal spatter is mini-
mized, and a uniform, high-quality weld bead is formed.

This technology is particularly effective when welding thin-sheet materials, stain-

less steel, and non-ferrous alloys, where precise control of heat input is critical. The SYN E R G I C
combination of pulsed operation and synergic control opens up new opportunities

for both professional welders and industrial enterprises.

Global Expansion

In addition to technological innovations, PATON INTERNATIONAL is actively expanding its geographical presence.
The company has successfully broadened its international dealer network by entering the markets of Bangladesh and the
Republic of South Africa.

To strengthen the competitive position of its products in Sub-Saharan African markets, the PATON team organized a
comprehensive set of activities for representatives of importing companies and local dealers. These included a series of
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training seminars and workshops, where participants had the opportunity to gain both theoretical knowledge about the
extensive product range and practical skills in operating and servicing PATON welding equipment.

In addition to expanding its international dealer network, PATON INTERNATIONAL is actively developing exports
through localized online channels in an increasing number of countries. Recently, local websites have been launched in
the United States, Canada, India, Argentina, Brazil, Chile, Peru, Mexico, Colombia, New Zealand, and Australia.

The expansion of international presence is accompanied by the development of a partner network, enhancement of ser-
vice support, and adaptation of products to meet the requirements of local markets. This approach ensures a high level of
customer service and meets the expectations of professional users across different countries.

Such a strategic approach confirms the growing demand for Ukrainian welding equipment and the high level of trust in
the PATON brand among international partners, strengthening the company’s position as a global player in the welding
industry.

More Than Equipment: The PATON Philosophy

PATON INTERNATIONAL demonstrates consistent and systematic growth by combining innovation, practicality, and a
strong user-oriented approach. The expansion of equipment functionality and entry into new markets further reinforce the
company’s status as a modern technological leader in the field of welding.

Today, PATON represents more than just equipment — it delivers comprehensive solutions that enhance production effi-
ciency and create new opportunities for professionals worldwide.

Anton Stepakhno (CEO, PATON INTERNATIONAL)
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