KOBELCO

WELDING BUSINESS
BEBELIIHE




saEz=EYa—/3y

WELDING SOLUTION

 BEEsSzzE—5o/09—

Key technologies supporting diversified industries
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At Kobe Steel’s Welding Business, quality is considered one of the
pillars of our management strategy. Working from this basic tenet,
and drawing on our strengths as a general welding product manufac-
turer specialist in technologies such as welding materials; welding
robots, equipment, and power sources; as well as the welding
process, our goal is to always be the most reliable welding solutions
company in the world.

Maintaining a harmonious relationship with the environment and
society in general, we at Kobe Steel observe the relevant laws,
regulatory requirements, and customer needs as we resolve issues
pertaining to welding; boost quality and productivity; and address
environmental issues. We do our part for monozukuri manufacturing
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Customer Support

~ around the world thréugh F;Fcaducts and services designed to answer
both the needs of society and of our individual customers.
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51’5‘; %*Z *SI' Covered Arc Welding Electrodes

Covered arc welding electrodes are steel rods coated in flux, which block atmospheric contami-

=k O = =k A N . 57 — A 38 \ S nants by emitting a gas during high-temperature arc welding, which protects both the arc and the
= K—E@j‘iﬂ]t <5 n%mp%f]ﬂ@a%*ﬁ*—l & ?EZE 2 Q@Eﬁb = molten pool. This eliminates shielding gases used in solid wires and other welding consumables.
BE - - B3 ERTA V. ISV IAICEDFETTH8O0EKEMMICH KLU, The welding equipment itself is simple and covered arc welding electrode is superior in windy

N . . . o occasions. Today, due to pressures such as the popularization of welding wire and advancements
‘é‘iéiﬁ;ﬁ?&%{#luﬁm L;T'.:Hfﬁ]?é‘?lu':'nt LT, Wf’*@@#ﬁb\ b.%mﬁqzﬁlﬁt in automation, these materials account for slightly less than 20% of welding materials in Japan.

= = However, covered arc welding electrode is widely used in outdoor welding work, repair welding and
1::%7&{%‘((/\35 ER so on because of their product characteristics.

Welding Materials

Kobe Steel’ Idi terials, which de usi histicated technol JUYFDA

obe Steel’s welding materials, which are made using sophisticated technolo- YUYRDA Pl EICHRY— VR 7 — B TEAS N RBAZR PP LIV HREETT —2
gies, include some 800 brands, spanning covered arc welding electrodes, wires BRI EEEGRE(— VN U CASEEN LT, BT — IR EEC R EE L. BEL
for automated and semi-automated welding to flux. Our technological products NEZTHD. BEAZEDOIBECTH D ENS. (EERERDE S HIFHTT .

meet a wide range of welding needs earning us an excellent reputation and trust
in the industrial sector, both in Japan and other countries.

Solid Wires

Solid wires are employed primarily in gas shielded arc welding. Using carbon dioxide and argon
gas, it directly shields the arc and molten pool from atmospheric contamination. Solid wires are @
recognized for their high efficiency compared to covered arc welding electrodes, because it
facilitates automated and/or semi-automated operation with continuous welding.
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Flux Cored Wires

Flux Cored Wires are wires filled with flux in the shape of a thin pipe. Flux is comprised of slag—forml:_.._e
ing agents, arc stabilizers, deoxidizers, alloy agents, iron powder, and more, in response to various =
performance needs such as welded metal mechanical properties, crack resistances, spattering:;
inhibition, and welding workability. This type of wire is roughly divided into the categories of gas
shielded arc welding, self-shielded arc welding, and electrogas arc welding. In Japan, gas shielded
welding comprises the majority of welding processes, as it is applicable to various of different kinds

of steel.
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Submerged Arc Welding Materials

Submerged arc welding materials are comprised of flux and wire. The main types of SAW are fused ¥
fluxes and bonded fluxes. While welding positions in SAW are limited, this welding method is widely

used in various industries like shipbuilding, construction, chemical equipment & machinery because

of its high efficiency and stable welding quality.
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The ARCEMAN" series robot which provides more advanced
welding skill than a man can possibly have with the advantage
of high-speed constant welding quality. Our various types of
welding robot systems for steel column fabrication, bridge,
construction machinery, etc. contribute significantly to
unmanned and automatic welding.

Our off-line teaching system, which has received high recogni-
tion in the industry, is the culmination of years of experience
and unsurpassed welding procedure knowhow.

An arc phenomenon that changes every few thousands of a
second is monitored in every few hundred thousands of a
second for prediction control.

The world first developed technology contributes to less spat-
tering, high speed welding and free penetration control.
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Development of welding automation and accelerating customer’s digital transformations by utilizing IOT and ICT
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Welding Systems for Assembly Line of
Shipbuilding :Data creation in coordination with
shipbuilding 3D model (above) and actual robot in
operation(down)
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We made welding automation application in
High-mix Low volume production possible
which is regarded automation is difficult. We
enabled welding automation to assembly pro-
cess in shipbuilding by development of auto-
mation welding software which have data link-
age with 3D-CAD.

Furthermore to achieve greater productivity in
the field of welding robots, we support remote
monitoring of robotic welding and monitoring
and traceability of welding procedure by cap-
turing welding-related data through sensors
and cameras.
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AP-SUPPORT™

loTZ&ERAL =Et S TH[ THZRE X 51k AP-SUPPORT™
AP-SUPPORT™ enables remote supervision and trace of welding works

¥
7w

HEERAAS

MERABLIATL

()
KOBELCO

WELDING BUSINESS

7l ARCMAN" 3| )—X

ARCMAN" series
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Robot system for welding construction machine parts
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Robot system for welding railroad car parts
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FCB™/RF™ one-side submerged arc welding system
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Structural steel welding robot system

WELDING BUSINESS
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SENSARC™RAS500 is a high-end welding power source with much
higher frequency control period and output capacity compared to
our existing model.

By installing optimized welding parameters for various welding pro-
cesses with wide range of welding current up to 500A, it can contrib-
ute to welding “high quality”, “high productivity” and “environmental
friendliness” .
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High-current MAG process
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With parallel connection of two SENSARC™RA500 power sourc-
es, the welding system brings very high productivity with high
welding current above 600A. In combination of FAMILIARC"
MX-A100D which is designed for high current range with
waveform control of SENSARC™ RA500 offers high productivi-
ty with very low spatter emission avoiding rotating arc trans-
fer and porosities at high welding current. By stabilizing arc in
high current, this process provides reduction of shield gas
turbulence and minimizes occurrence of pits and blowholes.

WELDING BUSINESS
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The BEGARC" s the process which achieves low spatter and
fumes even in CO2 gas shielded welding by combining cur-
rent-waveform controls and the dedicated wire.
Combining with SENSARC™ RA500 and the dedicated wire
FAMILIARC"MG-56R(A), this process achieves further low spat-
ter and high efficiency.
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Tandem MAG process
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Tandem welding is applied by connecting and synchronizing
two SENSARC™ RA500 with peculiar cable. Flux cored wire
tandem mode is newly installed in addition to existing solid
wire tandem mode.
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Solid wire Tandem mode
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Flux cored wire Tandem mode
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Shipbuilding, Energy

SESLA"
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In shipbuilding or energy-related industry i.e. tank construction,
vertical up welding is one of typical welding process in con-
struction field. SESLA" is the high efficient and high quality
electroslag welding process. SESLA" is the automatic welding
process that consists of specifically developed welding
consumables FAMILIARC™ EF-4(Flux)/ FAMILIARC™ ES-X55E(Flux
cored wire) and SG-3 welding equipment specifically devel-
oped to offer high productivity in vertical up welding. This pro-
cess offers very high mechanical toughness of weld metal
unlike other typical high heat input welding processes.
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Automobiles, Buildings, Bridges and Shlpbunding
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In automobile industry, slag in welding process will be harmful to form electrodeposition coating film. Thus it is a serious issue as
such damaged surface will result in potential corrosion and rust. FAMILIARC™ MIX-1TR gives the solution to this issue with optimized
slag for the electrodeposition painting process which is common process in that industry. Switching conventional GMAW wire to
this product, life extension of steel parts can be expected.
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Corrosion resistance (Cyclic corrosion test result)
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Appearance after electrodeposition
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Weld bead exterior
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Conventional wire
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FAMILIARC"
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MIX-1TR % Cyclic corrosion test conditions compliant with JASO M609
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The ISHIMATSU™ is a small portable welding robot. Its diminu-
tive size makes it ideal for use with large-scale structures such
as steel frames for buildings, bridges, and shipbuilding. After
this compact robot is set to workpiece, it automatically begins
welding with a few easy settings, thereby ISHIMATSU™ will
boost welding work efficiency and welding cost reduction.

WELDING BUSINESS
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In our continuing research and development of newer and
better welding technologies and uncompromised emphasis on
top quality products,we believe that it is necessary for us to get
back to the fundamentals of “bonding things”.

It is for this reason that Kobe Steel studies the physical proper-
ties of the arc phenomenon, the melting and solidifying phe-
nomenon of welded metals as well as raw materials and system
control technologies and combine these research results
together to create and develop new and better welding con-
sumables, processes and welding systems etc.

Kobe Steel aims to create unrivaled technologies and products,
which will be able to meet the demands of customers with all
potential of its high research and development capabilities.
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To meet the needs of the new age by studying the basic properties of an arc
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Microstructure and crystal orientation of Duplex Stainless steel weld metal
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(5 phase)

Since the various characteristics of a polycrystalline material can
change according to the distribution of and the relationship between
crystal orientations, it is possible to research the relationships between
the orientations of a particular crystal and the adjacent crystals as well
as the grain boundary structures by measuring the individual crystal
orientations by using the EBSD (Electron Back-Scatter Diffraction)
method. The following figure shows the typical structures and crystal
orientations measured for a duplex-stainless-steel weld metal.

IPF map
(y phase)
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Quality management
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WELDING BUSINESS

At Kobe Steel’s Welding Business, quality is considered one of the pillars
of our management strategy,stepping up quality management throughout
the Group. By not only maintaining but also boosting our product and
service quality, we engender a level of quality that makes our customers
happy, which in turn helps us to fulfill our social responsibilities.

Integrated Interdepartmental Quality Management System

As a result of initiatives to integrate Quality Management System (QMS)
through the welding materials departments and welding system depart-
ments, Kobe Steel’s welding divisions were awarded ISO 9001 certifica-
tion by Lloyd's Register Quality Assurance (LRQA), a certification body, in
2019. QMS is applied across divisions, including production, develop-
ment, sales, and planning management, and also encompasses
everyone from our top leadership to all employees. 1
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Observation and analysis of the arc phenomena and the solidification behaviors
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Droplet transfer of solid wire in GMAW welding

Y HNEE TR DER

Observation of behavior of molten pool in the horizontal fillet welding
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In gas-shielded metal arc welding, it is important for the welding wire
(consumable electrode) to melt and transfer consistently to the weld
pool. The precise observation of the arc phenomena can provide a lot
of information useful for the development of a welding consumable. In
recent years, the behaviors of molten metal and slag have become
possible to observe in high accuracy, even in the horizontal fillet and
vertical up welding.

RIBETDVIYRIA VDR WHREEIRR
Spatter generation of solid wire in GMAW welding
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Observation of behavior of molten pool in the vertical up welding

Testing, Research, Analysis and Education / Training of Welding
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EPMAIC L BREBRD TR v EV T (A A=)
EPMA color mapping of specific element (image)
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BERDA T4 A BECDRBIRVEFTEE
Remote "witness testing" is available
at your office, residence, and etc.

KOBELCO WELDING TechnoSolutions Co., Ltd. offers total solutions
on welding/joining and metallurgy, ranging from testing, research, anal-
ysis, consultations and education/training of welding including VR train-
ing equipment, based on know-hows and experiences nurtured at
Welding Business Unit. We are serving for various industries such as
automotive/transportation, structural/general fabrication, process indus-
try, power generation, and industrial machinery.

BEVRN—Z2Y
VR welding training

WELDING BUSINESS
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Environmental Initiatives
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GHS (Globally Harmonized System of Classification and
Labeling of Chemicals)|CxiUicSDSZERHLTLE T,

Safety Data Sheet

We provide SDS in compliance with the GHS (Globally Harmonized
System of Classification and Labeling of Chemicals)
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Harmonization with Local Community

BRITGE-FBE CXIETYY—ICYyhEEE
FUJISAWA PLANT
Donating mats to parenting support centers

BHILTS-TBAEOEREE
FUKUCHIYAMA PLANT
Cleaning around the plant periphery

WELDING BUSINESS

CAarcrial A~rtiviitiace

In addition to thorough compliance with environmental laws and regu-
lations, our division works to ensure monozukuri manufacturing that
takes the environment into consideration on all fronts, including
reducing environmental load, addressing global warming, and bol-
stering resource recycling.

In addition, a safety data sheet pertaining to GHS as pertains to weld-
ing products can be found on the Kobe Steel Website.

TIRIRERE
Local environmental survey
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RALE-FBE CXIELEVY—(CEEnEZEE
IBARAKI PLANT
Donating train set toys to parenting support centers

ARG TSR DBEREE
SAIJO PLANT
Cleaning around the plant periphery
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Renewable Energy Initiatives
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Environmental Management System
HEEHFILIERIDRIBERFRIZHEIIL. BB (CRIERE
ZR>TEDELI,
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EFRAE1SO 14001 | IR EDFREIES ZHELTLET,

From a long-term perspective, we expect a shift from fossil fuels
to natural gas and renewable energy as a result of significant
changes in the composition of global primary energy sources. In
the welding business, we will contribute to the transition to
renewable energy through our distinctive technologies, prod-
ucts, and services.

Liquefied CO:2 Storage Tanks

For liquefied CO:z storage tanks, the industry plans to use high-strength steel,
but the possibility of using cryogenic steel is increasing in the future. We have
been developing high-efficiency electroslag welding materials and methods
that employ cryogenic steel for fuel tanks of ships. Going forward, we believe
this technology can be applied to liquefied CO: storage tanks. By proposing
a high-quality, high-efficiency welding process and responding to demand
for the construction of liquefied COz2 storage tanks, we will contribute to the
building of CO2 recycling infrastructure and the reduction of COz emissions.

Offshore Wind Power Generation Towers

In the welding of offshore wind power generation towers, special welding
processes are used. These require high-quality, high-efficiency technologies,
including narrow groove welding, high-speed weldability, and high rigidity.
We have started developing our own welding materials and processes with a
view to commercial application. In particular, the Japanese market is moving
toward the introduction of offshore wind power generation, so we expect an
increase in demand for high-efficiency welding to lower power generation
costs. Going forward, we will continue to develop high-efficiency welding
processes and optimal welding materials and increase customer value by
proposing welding solutions of our expertise, thereby supporting offshore
wind power generation from the welding field and contributing to the reduc-
tion of CO2 emissions.

We have established environmental management system and actively
engaged in environmental preservation activities.

To make the actions more effectively and sustainably, we are promot-
ing to acquire the certifications such as international standards for
environmental management “ISO 14001”

SREEENSIR(1ISO 14001/EA21) Certification Acquisition Status (ISO 14001/EA21)

ISO 14001

BELLa R R aBRAE
Thai-Kobelco Welding Co.,Ltd.
Kobelco MIG Wire(Thailand)Co.,Ltd.

PR EE A )
T oTvoH

EELYY—(BREERRIADS AR TS ENUTES)

Production Center (Fujisawa Plant,lbaraki Plant,Saijo Plant,Fukuchiyama Plant)
KOBELCO WELDING OF TANGSHAN CO., LTD.

Hanshin Yosetsu Kizai Co., Ltd.
KOBELCO Actec Co., Ltd.

WELDING BUSINESS
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Globalization Concept

In addition to seeking contribution to social development and environmental improvement, we, Welding Business, will continue to
challenge achievement of more sustainable society by our abilities and resources of welding technologies and products.

By combining capabilities of all officers and employees across every Welding Business Group, we will continue to work and move
forward to fulfill our goal to be ‘the most reliable welding solutions company in the world’.

N0 T4VT-FT-3—0vI\#t
KOBELCO WELDING OF EUROPE B.V.

BENE

TREMRIDRIE. BRFT

Business Profile

Manufacture and sales of welding materials

Heerlen, The Netherlands
1ISO 9001:2015

ELLHsEEIER AT
KOBELCO WELDING OF TANGSHAN CQ., LTD.
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BEMEIDEE. BR7T

Business Profile

Manufacture and sales of welding materials

Tangshan, People’s Republic of China

@ — £#-BR%  Production and Sales Bases
O —#R5% Sales Bases
Q— EifiR#E%  Technical Collaboration Partner

ANVADIIVF4VT-AT-OUT7 4
KOBELCO WELDING OF KOREA CO., LTD.

ERE
BEMRIDRIE. BR5T

Business Profile

Manufacture and sales of welding materials

Changwon, Republic of Korea

1SO 9001:2015
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KOBELCO WELDING OF AMERICA INC.

BEENT o
BEMRL BBV AT LAEI\—YDERTE

Business Profile

Sales of welding materials, welding systems and parts

Stafford, TX, U.S.A.

ISO 9001:2015 Q
o
Q
BEaflsEMEIERATE Q 4 om N [V Bk o Vo2 Vi L 3
KOBELCO WELDING OF QINGDAO CO., LTD. THAI KOBELCO WELDING CO., LTD.
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=
BEMBIORIEHRTE. BEY AT LhE/ \—YDERTE
Business Profile
Manufacture and sales of welding materials,
welding systems and parts

Qingdao, People’s Republic of China 1SO 9001:2015

it aEast BRAE
KOBELCO WELDING OF SHANGHAI CO., LTD.

HENE B
BEMEL BEVAT AL —YVDERGE

Business Profile

Sales of welding materials, welding systems and parts

Shanghai, People’s Republic of China

[ | Vo B b |V 9 e
KOBELCO WELDING INDIA PVT. LTD.

BEANE

BEMEL BEYVAT LS —YVDERSE

Business Profile

Sales of welding materials, welding systems and parts

Gurgaon, Haryana, India

15 | WELDING BUSINESS
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KOBELCO WELDING(MALAYSIA)SDN. BHD.

EERE
BEMEIORIS. 5T

Business Profile

Manufacture and sales of welding materials

Perai, Malaysia
1SO 9001:2015

PTAYIYNIVFADAA VT AN
PT.INTAN PERTIWI INDUSTRI

BENS
BEMEIORIE, R5T

Business Profile

Manufacture and sales of welding materials
Jakarta, Indonesia

ISO 9001:2015

TBEMEIDESE. IRFE
Business Profile
Manufacture and sales of welding materials

Samutprakarn, Kingdom of Thailand.

1SO 9001:2015
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KOBELCO MIG WIRE(THAILAND)CO., LTD.

EENE
BEMEIORIE, RS

Business Profile

Manufacture and sales of welding materials

Samutprakarn, Kingdom of Thailand.

1ISO 9001:2015

AN DTIVTAVGTITINIT1904%
KOBELCO WELDING ASIA PACIFIC PTE. LTD.

sENE
BEMRIDRIE. BR5T

Business Profile

Manufacture and sales of welding materials

Republic of Singapore
1SO 9001:2015
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Product line
Flux Cored Wires %#Wﬁ .
Covered arc welding electrodes, Dosed Fluxes ELTHDRIE
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Company Profile

Manufacture of Backing material
Manufacture, development, and sales of high-performance deodorizing filters
and kitchen exhaust deodorizing filters, and sale of deodorizing devices

1SO 9001:2015 1SO 9001:2015
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|l B R R R | 7 D Hanshin Yosetsu Kizai Co., Ltd.
Welding technical development locations/production EEAR

SERE e BENRER DS v ADEE

TIVIRANDTA V. B AT I\ .

p I Company Profile
roduct ine ) Manufacture of flux for

Flux Cored Wires, Welding Systems automated welding

Bitity5—

Technical Center

REVRIAVNE

Quality Management Department

1SO 9001:2015 1SO 9001:2015
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s Q 2 | KOBELCO ROBOTiX Co., Ltd.
W B kit Lo A
Product line E%FﬁEI/'J"\“/EI'*'7%3%%)@'*%%&@1%#'ﬁ%’mﬂﬁ,.ﬁ“ﬁ'ﬂ%}_ﬂi'
Covered arc welding electrodes SETE & ””gﬁm . R . N
NEURTHREI R b (B AR ) —X) O8GE - 5T
Company Profile
Industrial-use robots, welding power
sources, and equipment; regular inspec-
tions, repairs, renovation, parts sales; as
well as manufacture and sales of small
portable robots, ISHIMATSU™ Series.
1SO 9001:2015 1SO 9001:2015
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KOBELCO WELDING TechnoSolutions Co., Ltd.
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Company Profile

Testing, Analysis, inspecting, and
consigned research pertaining to
welding; as well as educational
guidance and consulting related
to welding technology

1SO 9001:2015 1SO 9001:2015
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