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• 21 Core Technologies

• Applications in Existing 
Businesses

• Examples of Technology 
Integration

• R&D Organization 

• Technical Development 
Group and Operating 
Structure

• R&D Environment

2 1  C o r e  
T e c h n o l o g i e s

02
R&D Organization, 

Structure, and Environment
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• Creating a Future through 
Technology Integration

F u t u r e
P e r s p e c t i v e s
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R&D
Organization, Structure 

and Environment
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R&D Organization

At the Kobelco Group, the Technical Development Group acts as the central hub for research and development, 
working in collaboration with relevant departments at the head office and business divisions to address various 

challenges by integrating 21 core technologies.

President and CEO

Steel & Aluminum Business R&D divisions

Advanced Materials Business R&D divisions

Welding Business R&D divisions

Machinery Business R&D divisions

Engineering Business R&D divisions

Electric Power Business

Head office

Business Development Dept. 
Technology Strategy & Planning Dept.
Intellectual Property Dept.

Executive Council

Business Portfolio 
Management Committee

R&D Committee

GＸ Strategy Committee

21 Core Technologies
（to be explained later）

DX Strategy Committee

Technical Development Group

・・・

Collaborate

R&D expenses:
43.5 billion yen （FY2024）

Researchers: 
Approx. 1,000 (Groupwide)

Approx. 360 (Technical 
Development Group)

PhD holders:

Approx. 170 （Groupwide）

Approx. 100 (Technical 
Development Group)
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Academic 
associations

Public 
research
institutes

・・・

Partner
companies

Startups

Universities Consultants

ConsortiumsCollaborative initiatives with:   
    The University of Osaka.

Tohoku University.
The University of Tokyo, etc.

External
bodies

Head office,
business divisions, 

and affiliated 
companies

Technical 
Development 

Group

Technical Development Group and Operating Structure

Collaboration, co-creation, 
and innovation

Collaborative 
technology 

centers

Elemental
technology 
laboratories

Materials
Research Lab,

Mechanical
Engineering

Research Lab.

Applied Physics
Research Lab.

Application
Technology

Center

Materials 
Processing 
Technology 

Center

Digital 
Innovation 
Technology 

Center

・・・

Effectively integrating unique future technologies aimed at the mid- to long-term 
with technologies that support our current business strategies 

while developing and promoting technology strategies that enhance our business
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Building 6Laboratory 
Building 3

Laboratory 
Building 4-B

Laboratory 
Building 2

Laboratory 
Building 7

Laboratory 
Building 8

Laboratory 
Building 9

Acoustic Testing 
Building Impact Testing

Building

第1実験棟

R&D Environment

You are here.

① Improved communication and increased interaction between departments by consolidating researchers in a 
  single building

② Increased efficiency in R&D by positioning laboratory/testing buildings around research buildings 

③ Fostering internal and external collaboration through KoCoLab, a technology showroom and co-creation space

② Testing buildings   
   located nearby

①
Building 4

③

②

Building 2

Building 1

Building 3

Building 5

Laboratory 
Building 4-A

Laboratory 
Building 5

Laboratory 
Building 6

Barrier Testing 
Building

8Site area: Approx. 150,000 ㎡

① All researchers in 
     one location③ KoCoLab
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Kobelco Group’s 21 Core Technologies

◆ The Kobelco Group has developed its 21 core technologies over many years of operation across diverse industries.

◆ These technologies serve as a common language within the company, fostering the integration of various technologies.

◆ We will actively utilize these technologies in collaboration with external partners for future co-creation and development.
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Carbon resource 
conversion and 

application technology
Inclusions (in metal) 
control technology

Melting, forging, and 
welding technology

Metal working process 
technology

Metallographic 
structure control 

technology

Metal surface control 
technology

Atomic-level analysis 
and evaluation 

technology

Functional electronic 
material technology

Magnetic property 
control technology

Machine vibration, noise, 
and dynamics 

characteristics control 
technology

Welding mechanism 
modeling technology

Thermal and fluid 
dynamics technology

Direct reduced iron 
production technology

Electric control 
technology

Measurement 
technology under 
special conditions

Process control 
technology Servicing technology

Operations research 
(OR) application 

technology

Structural deformation 
and breakdown 

evaluation technology

Absorption and 
desorption technology

AI application 
technology for data-

driven science



Materials 
manufacturing

Heat 
exchangers

Plastic mixing 
and pelletizing 

systems

Contributing to a green society

Since our founding, we have developed our thermal and fluid control technology through developments 
of various production processes and products. We aim to further advance this technology as a key 

technology for energy transition toward the realization of a green society.
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21 Core Technologies - Applications

Thermal and fluid 
dynamics technologyWaste

treatment
Electric
power



Ensuring safety and security in urban 
development and manufacturing

Construction
machinery

Compressors

Aluminum
shapes

Our long-established technology for controlling vibrations and noise, which inevitably occur during machinery operations, 
extends beyond machinery products and contributes to the realization of a safe and secure society by ensuring stable 

factory operations and providing solutions to the challenges faced by our customers in the materials businesses.
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21 Core Technologies - Applications

Machine vibration, noise, 
and dynamics characteristics 

control technology
Production

process

Weight
reduction
solutions



21 Core Technologies – Examples of Technology Integration

We developed the innovative welding solution AXELARCTM and realized ultra-low spatter and productivity 

improvement by integrating our welding business’s long-established technologies with the electrical 

control technology developed in the machinery and other businesses. 

Increasing the current 

to speed up welding 

results in defects

Clarify the mechanism 
through close 

observation of the 
welding phenomena 

Control large currents at the 
hundreds of microseconds level

Conventional AXELARCTM

P
ro

d
u

c
ti
v
it
y

Higher 

efficiency

S
p

a
tt

e
r 

g
e

n
e

ra
ti
o

n

Conventional AXELARCTM

1/10

or less

Conventional 
welding

Integration of 21 core technologiesCustomer issues and concerns Our proposal for increased value

When molten metal sparks 

(spatter) stick on the item being 

welded, it requires extra work to 

scrape the surface.

The molten material 

is shaken off by the 

wire feed’s inertia 

as it moves forward 

and backward.
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Measurement 

technology under 

special conditions

Welding mechanism 

modeling technology

Thermal and fluid 

dynamics control 

technology

Electric control 

technology
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Conventional welding

AXELARCTM

Ultra-low spatter realized

21 Core Technologies – Examples of Technology Integration



Conventional 

item

× Several hundred 

layers or more

We developed NC Titanium, the world’s first pre-coated bipolar plate material for fuel cell vehicles, 

through the integration of long-established technologies in the titanium business and the high-

performance products business 

the surface layer tends to peel 

off easily, resulting in poor 

productivity. 

Each individual sheet must 

have surface treatment after 

formation, making mass 

production difficult.

Continuous processing 

technology enables 

mass production.

Normal titanium material NC titanium material

Electrons

Received the Ichimura Prize in 

Industry for Excellent 

Achievement and many other 

awards

Combination of the 21 core technologiesCustomer issues and concerns

A newly developed coating allows 

electricity to pass through easily, 

preventing the surface layer from 

peeling off during the pressing process.

Carbon nanoparticles

We supply coils with a 

completed surface treatment, 

thereby eliminating the need 

for customers to perform any 

surface treatment process.

A bipolar plate requires a surface 

treatment to enhance its electrical 

conductivity, but
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Atomic-level analysis 

and evaluation 

technology

Metal surface control 

technology

Titanium oxide 

coat

(Poor electrical 

conductivity)

Discovery of the outward 

oxidation phenomenon 

on titanium and its 

utilization to form a film

Titanium base 

material
(High conductivity)

Titanium base 

material
(High conductivity)

Metal working 

process technology

21 Core Technologies – Examples of Technology Integration

Our proposal for increased value
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NC layer

Titanium base 

material

Protective layer for observation

Titanium 

oxide film

Carbon 

nanoparticles

21 Core Technologies – Examples of Technology Integration
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Future Perspectives
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Creating a Future through Technology Integration

By integrating 21 core technologies, we aim to increase corporate value  and 
transform into an appealing company.
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Ambidexterity

Two pillars of
business strategy

Green 
transformation

Business 
transformation

Customer experence 
transformation 

Digital 
transformation

Employee 
experience

Factory 
transformation

Transformation to realize our business strategy
＝Strengthening sustainability management

Transformation Initiative KOBELCO-X

Enhancing earning power & 
Pursuing growth

Taking on the challenge of 
realizing carbon neutrality
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Part II

R&D for AX／GX

—Our Path toward Transformation —

19

Kobe Corporate Research Laboratories 
Kobe Steel, Ltd.
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• AX： Transforming Business Models
（Welding Wire Additive  
Manufacturing Technology）

• GX： Realizing a Hydrogen Society

• BX： Transforming Materials 
Development with MI

• Positioning of the Current 
Medium-Term Management 
Plan

• KOBELCO-X and R&D

R&D for AX／GX

02
KOBELCO-X and R&D

01

• Our Path toward 
Transformation

O u r  P a t h  t o w a r d  
T r a n s f o r m a t i o n

03
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KOBELCO-X and R&D
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Kobe Steel, Ltd. All rights reserved. 22

Medium-Term
Management Plan

(Fiscal 2021–2023)

Establishing a stable 
earnings base

Taking on the challenge of 
realizing carbon neutrality

Strengthening business 
foundation

Medium-Term

Management Plan

（Fiscal 2024–2026）

Transforming  into 

an appealing company

Build a strong foundation to support growth
Examine/rebuild 
the foundation

Lay the groundwork

Accelerat
e growth Reap results from 

growth measures Sow seeds for future growth

Enhancing earning power 
and pursuing growth

Taking on the challenge of 
realizing carbon neutrality

Strengthening sustainability 
management

Fiscal 2030

◼ Net sales：  3 trillion yen

◼ Ordinary profit: 200    
billion yen

◼ ROIC: 8%

Aiming to become a 
business entity that 

consistently achieves 
the above targets

Strengthen the foundation and reap the results of growth measures 

Priority issues

Priority issues

Our vision

Business 

entity that 

drives 

innovation into 

the future 

Positioning of the Current Medium-Term Management Plan 



KOBELCO-X and R&D

We are develoing the seeds of innovation aimed at pursuing growth, with a focus on 
AX/GX, which are promising drivers for our transformation into an appealing company.

AX:
Transforming 

business models

GX:
Realizing a 

hydrogen society

BX ×D:
Transforming materials 
development with MI 23

Two pillars of 
business strategy
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R&D for AX／GX

02





The Concept of AX and Our Initiatives

The 21 core technologies are employed not only in existing businesses but also as foundations for 
creating new businesses. Here we present an example of our Group’s unique technology integration, 

reflecting our perspective as both a manufacturer and a user.

Welding 

Business

Machinery 

and Advanced 

Materials 

Business

21 core 

technologies

Enhancement 

of existing 

business

Creation of 

   new business    

    opportunities

AX Materials Machinery Electric 
power

Strengthen 
earning 
power

Redevelopment of 
operation bases

Optimization 
of global 
production/ 
sales systems

Stable 
operation of 
power plants

Pursuit of 
growth

Extension into customer experience-
oriented business and solution 
business

Sales expansion 
for products that 
meet social needs, 
such as 
environmental 
products

Extension into 
new business 
areas such as 
energy 
transition

Collaboration across 

divisions

Manufacturer
User

Using a welding robot in the development of 

welding wire additive manufacturing 

technology 26



Growth potential in the metal additive manufacturing market

Development of Welding Wire Additive Manufacturing Technology

Conventional casting/forging technologies present challenges in terms of lead time, design flexibility, 
and characteristics. Replacing current production methods with metal additive manufacturing allows 

for shorter transportation/cutting times and eliminating certain processes.

◼ Problems with manufacturing large parts through 
casting/forging:

• Low yields, limiting productivity and performance 
improvements

• Low flexibility in shape, making it difficult to handle 
complex shapes

◼ Changing customer needs and business environment
• Growing need for reduced lead times
• Growing demand for higher performance and functionality in 

industrial machinery
• Shortages of skilled human resources in manufacturing
• Rise of new molding techniques such as 3D printers

Overall trend in the metal additive manufacturing market (2024 to 2033)*

*Source: Market Research Center Corporation, “[Survey Report] Metal Additive Manufacturing Market Size, Share & Trends Analysis Report (2025 – 2033): By Type, By Component, Others” (Japanese, February 2025)

Forecast for the 

average annual 

growth rate

17%

2024 market 

size

$4.5 billion

2033 market 

size

$19.2 billion

• The metal additive manufacturing market is growing rapidly. 
All market forecasts share the same view that the market will  
continue to expand.

Changing customer needs and business environment

27

“Metal additive manufacturing 

technology” is attracting attention as a 

promising alternative to casting/forging

https://www.marketresearch.co.jp/insights/metal-additive-manufacturing-market-stra/


Development of Welding Wire Additive Manufacturing Technology

A potential market for welding wire additive manufacturing technology is the complex casting/forging 
parts sector. If welding wire additive manufacturing substitutes a portion of present production 

methods (1 to 10%), the market could grow to tens to hundreds of billions of yen.

• The welding wire method allows for the 
manufacture of large components at high 
speed, while utilizing our expertise in welding and 
the manufacturing of large components.

Welding wire additive manufacturing market

Positioning map for metal additive 

manufacturing

High potential for 
demonstrating 
our strength

Phase analysis of welding wire additive 

manufacturing use cases

• Welding wire additive manufacturing can replace complex castings and 

forgings.

• We have customers across diverse industries, such as construction, 

aerospace, and energy. Applications for actual parts are ongoing.

Need to focus on welding wire additive manufacturing

High 

speed

Large

Segment
Market size and growth 

rate

C
a
s
ti
n

g Simple
18 trillion yen in 2020

CAGR: 4-8%

Complex
2.3 trillion yen in 2022

CAGR: 4-8%

F
o

rg
in

g Simple
10 trillion yen in 2021

CAGR: 5.6%
Complex

Size of casting/forging market*

*Prepared with reference to the following documents
Metal casting market expected to grow at CAGR of 7.6% during 2021-2026 |GII Press Release (prtimes.jp)

Global forged part market revenue, market size, sales volume, sales value and price analysis report 2022-2028 - ZDNET Japan

Metal cutting tool market size and share | Growth report [2030] (fortunebusinessinsights.com) *Japanese

Ideas

Verification

Start of use

Expansion 

of use

28

High

Low

F
a
b
ri
c
a
ti
o
n
 s

p
e
e
d

Supersonic 

deposition method

Liquid metal deposition 

method

Welding wire 
method

Fused deposition method

Directed energy deposition 

method

Binder jet method

Powder bed method

Precision Small and medium

component forms

N
u
m

b
e
r 

o
f 

u
s
e
 c

a
s
e
s

https://prtimes.jp/main/html/rd/p/000001368.000071640.html
https://japan.zdnet.com/release/30738784/
https://www.fortunebusinessinsights.com/jp/%E6%A5%AD%E7%95%8C-%E3%83%AC%E3%83%9D%E3%83%BC%E3%83%88/%E9%87%91%E5%B1%9E%E5%88%87%E5%89%8A%E5%B7%A5%E5%85%B7%E5%B8%82%E5%A0%B4-101751


Development of Welding Wire Additive Manufacturing Technology

We have successfully developed core technology for welding wire additive manufacturing. We have also 
achieved unattended automated manufacturing. Our results demonstrate significantly higher quality 

and productivity compared to conventional castings and products from other companies.

Kobelco Group’s strengths

Comparison with competitors’ technology Comparison of number of patent applications

Welding 

Business

Machinery 

and 

Advanced 

Materials 

Businesses

• Welding materials and 

• welding fabrication

• Knowledge of welding 

systems

• Quality 

specifications for 

machine parts

Integration of technologies 

and businesses

• Outperforming competitors in terms of “high 
shape accuracy” and “high quality internal 
forming”

Value 

provided

(1) At any time 24-hour, unattended (automated) manufacturing is possible

(2) In any place
Producible regardless of the production site and operator’s skill 

level

(3) Any quantity
Any quantity of items can be produced from one set of forming 

data

Manufacturer User

Technical 

Development 

Group
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• Shape accuracy

• Internal quality    

and many other 

basic patents

• Surpassing competitors with our 149 patent 
applications (106 registered) and maintaining 
our originality

Metal melting, casting, 

and welding 

technology

Welding mechanism 

modeling technology

Metal working 

process technology
High reproducibility of item formed

Unknown 
(No information)

L
o
w

 s
h
a
p
e
 a

c
c
u
ra

c
y

H
ig

h
 s

h
a
p
e
 a

c
c
u
ra

c
y

Low reproducibility of item formed

Company 

E

Company 

A

Company 

B Company 

C

Kobe 

Steel

N
u
m

b
e

r 
o

f 
p

a
te

n
ts

Kobe Steel

Company 

D

Company 

A

Company 

B

Company 

C

Company 

D

Company 

E

We developed welding wire additive 
manufacturing technology based on the 
technologies and businesses unique to the 

Kobelco Group, operating as both 
a manufacturer and a user.



Technology 
acquisition

Contract 
fabrication
 business

(Parts business)

Data business

Extension 
to 

overseas 
bases

In-house 
parts 

production

Development of Welding Wire Additive Manufacturing Technology

By demonstrating our value in manufacturing large and complex parts at any time, in any place, and in 

any quantity, we will go beyond the current scope of competition, which focuses on replacing existing 

parts, taking on the challenge of transforming monozukuri on a global scale.

Start 
development

- 2023

2024 - 

2027 - 

203X

2014 - 

Greater 

flexibility in 

shapes

Manufacturing 

process 

transformation

S
c

a
le

 o
f 

s
a

le
s

The value we provide

Experience-

oriented business

Products 

business

30

Bring new added value to metal products and 

transform monozukuri globally





Hydrogen Market Growth Potential and Challenges for Realization

◼ Hydrogen is expected to be utilized in various applications aimed at achieving carbon neutrality, including for 
direct reduced iron, blast furnaces, and decarbonized fuel. The market  related to these areas is projected to 
reach approximately 160 trillion yen by 2050.

◼ Meanwhile, to realize a hydrogen society, we must address challenges, including (1) lowering hydrogen prices, 
(2) ensuring safety, etc.

*3. Source: NEDO, “NEDO Hydrogen Energy White Paper, Chapter 4: Current Status and Prospects of the Hydrogen Energy 

Market” (Japanese, July 2014)

*4. Source: IEA, “Energy Technology Perspectives 2023” (Japanese, January 2023)

• 83% of primary energy in Japan comes from fossil fuels, with 
about 40% of that used for heat demand involving combustion 
(fossil fuel demand)*1

• The industrial sector accounts for 40% of heat demand, and CO2 
emissions from industrial furnaces total about 150 million tons*2 
(about 10% of Japan’s overall emissions)

 To realize carbon neutrality, it is essential to transition 
to decarbonized fuel such as 
hydrogen, to meet heat demand.

Hydrogen market growth potential and issues for expansionThe necessity of hydrogen

Energy demand in Japan (2021)

Our Group runs over 500 
heat-using industrial furnaces. 
Japan has about 37,000 
industrial furnaces.*2

Predicted size of global hydrogen infrastructure 

market*3

32

Annual investment in hydrogen-related 

equipment under the net zero scenario*4

*1. Source: Kobe Steel, Ltd., NEDO hydrogen and ammonia results report meeting (Japanese, July 2025)

*2. Source: the Ministry of Economy, Trade and Industry, Manufacturing Industries Bureau, “Direction of R&D 

and social implementation in the Decarbonization of Thermal Processes in Manufacturing Project” 

(Japanese, February 2023)

• The hydrogen market, even when limited to infrastructure, is currently valued 
at about 20 trillion yen as of 2025) and is projected to reach about 160 trillion 
yen by 2050.

• Global investment in hydrogen-related equipment is projected to grow 
rapidly, reaching $82 billion by 2050.

• The potential market, when industrial furnaces are included, is estimated to be 
even larger.

• However, achieving a hydrogen society presents challenges related to cost 
reduction and ensuring safety.

Non-fossil fuel

Fossil fuel

Primary energy 

supply in Japan

Other 

applications

Electric power 

generation losses

Electric power

Heat

Final energy 

consumption

Primary energy input for 

electric power generation

Primary energy input for non-electric 

power generation proposes

(Trillion yen)

Peripheral infrastructure

Hydrogen electric power generation plants

Stationary fuel cells

Fuel cell vehicles

(Year)

https://www.nedo.go.jp/content/100639757.pdf
https://www.nedo.go.jp/content/100639757.pdf
https://iea.blob.core.windows.net/assets/a86b480e-2b03-4e25-bae1-da1395e0b620/EnergyTechnologyPerspectives2023.pdf
2025https:/www.meti.go.jp/shingikai/sankoshin/green_innovation/industrial_restructuring/pdf/011_03_00.pdf
https://www.meti.go.jp/shingikai/sankoshin/green_innovation/industrial_restructuring/pdf/011_03_00.pdf
https://www.meti.go.jp/shingikai/sankoshin/green_innovation/industrial_restructuring/pdf/011_03_00.pdf


• Processing technology, established 
through the development of NC titanium, 
improving the adhesion between 
functional films and materials

Future developmentCustomer issues and problems

Technology to Produce Hydrogen

 (Electrode Materials for Water Electrolysis Equipment: Cost Reduction)

Conventional materials for water electrolysis 
equipment
• Low performance (high running costs)
• High material cost (high initial cost)

 Reducing costs is key to widespread use of 
hydrogen

Produce 
hydrogen

Lab verification 

in progress

E
n
e
rg

y 
lo

s
s

Conventional Developed 

product

Equivalent 

or less

Q
u
a
n
ti
ty

 o
f 
p
re

c
io

u
s
 

m
e
ta

l 
u
s
e
d

Conventional Developed 

product

1/100 or 

less

Energy-saving

We developed a technology that reduces the use of expensive precious metals 

(to 1/100 or less) in electrode materials for water electrolysis equipment
Our lab testing shows that this technology achieves energy loss performance superior to conventional products.

KOBELCO’s strengths

Source: NEDO Feature Article “Two large-scale projects to make 
hydrogen energy accessible” (Japanese, May 2023)

• Knowledge of 
titanium

• Film-forming 
equipment for the 
formation of 
precise and 
uniform functional 
films

Technical 
 Development 

Group
Materials 
business 

(Titanium)

We developed materials that effectively lowers 
hydrogen prices.
Lab verification is underway for practical use.

Machinery 
business 

(PVD)

We developed our original technology, 
leveraging the advantage of operating 
both materials and machinery businesses.

Significantly 
reducing the use of 

precious metal

33

Solid polymer-type water 
electrolysis method

M
ai

n 
el

ec
tr

od
e

M
ai

n 
el

ec
tr

od
e

Ion 
exchange 
membrane

Main electrode

Atomic-level analysis 

and evaluation 

technology

Metal surface control 

technology

Metal working process 

technology

We aim to cut the cost of electrolysis stack on 
water electrolysis equipment (the heart of the 

equipment) by 50%.

https://green-innovation.nedo.go.jp/article/hydrogen-02/
https://green-innovation.nedo.go.jp/article/hydrogen-02/
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Actual 

environment
Lab reproduction

Time (hours)Time (hours)

A
m

o
u

n
t 

o
f 

h
y
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g

e
n

 (
p

p
m

)

← Conventional 

reproduction 

technology

Technology to Transport and Store Hydrogen 

(Materials for Liquid Hydrogen Storage Tanks: Ensuring Safety)
Lab verification 

in progress

Hydrogen permeates materials 
and leads to brittleness
→ Safe hydrogen storage 
necessitates the use of materials 
that resist hydrogen-induced 
damage.

Integration of 

technologies
Customer issues and 

concerns

Store and transport 

hydrogen

(1) Successful acquisition of long-term data on the amount 

of hydrogen in harsh environments

(2) Identification of the 

factors for hydrogen 

permeation and 

reproduction of the real 

environments in the lab

Long-term use

KOBELCO’s strengths

(1) Understanding 
of the actual 
environment

Design of materials 
resistant to hydrogen 

embrittlement

(2) Lab evaluation based 
on the actual 
environment

We are advancing R&D on 
liquefied hydrogen tanks for 
transportation and storage 
through a social 
collaboration program led by 
the University of Tokyo, 
along with various national 
projects.

◼ Automotive Bolt Development

World 

class!!

Published in the most prestigious international 
journal in the field of corrosion (Impact Factor=8.3)

First in the 

world!

We developed evaluation/analysis technologies that reproduce actual environments

Aim to develop materials that can be used safely and securely in a liquid hydrogen environment.

Cracking 
occurs

34

Corrosion

Steel

Grain boundary

Metallographic 

structure control 

technology

Atomic-level analysis 

and evaluation 

technology

Metal surface control 

technology



Supply Chain Initiatives for the Realization of a Hydrogen Society

Produce Use

Hybrid-type hydrogen gas 

supply system

Intermediate 
Fluid 

Vaporizer

Product

Product

Product

Product Product

Under 

study

Product

Reciprocating compressor for cryogenic 

hydrogen for marine vessels

Product

Takasago 

Works

We are promoting the development and demonstration of products and services that 

contribute to the societal reduction of CO2 emissions
aiming to realize a hydrogen society and exploring our roles within it.
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(Fuel cells, combined heat and power 
supply, etc.)

(Terminology)
PV : Photovoltaic power 

generation

MCH : Methylcyclohexane

FCV : Fuel cell vehicle

FCV (Cars, trucks, buses, 
forklifts, etc.)

Produce

Water electrolysis hydrogen 

utilizing renewable energy

PV (Installed on factory 
roof, etc.)

Water electrolysis 
equipmentExcess renewable 

energy, etc.
Byproduct hydrogen and 

reformed hydrogen

Overseas hydrogen 

utilizing renewable energy

CO2-free hydrogen
Ammonia, liquid hydrogen, 
MCH

Store and transport

Compressed 

hydrogen

Non-standard compressor

Compression Lorry 
transportation

Pipeline transportation

Liquid hydrogen

Hydrogen 

absorbing alloy

Storage Lorry 
transportation

Use

Heat use

Industrial 

furnace

Raw material use

Metal reduction

Fuel use

Other uses

Photovoltaic panels

Boiler
Hydrogen holder

Liquid hydrogen

Water electrolysis 

equipment

Hydrogen and city gas 

mixing equipment

Intermediate medium type 

liquid hydrogen vaporizer

Under 

study

Demonstration 

in progress
Demonstration 

in progress



Supply Chain Initiatives for the Realization of a Hydrogen Society

At Takasago Works, we are conducting demonstration tests of  a technology 

for the production, transportation, storage, and use of hydrogen, aiming for its practical application.
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◼ The Takasago GX Try Field is utilized as a demonstration site for taking on the challenge of 

realizing carbon neutrality.

◼ We will aim to collaborate with external parties (including startups) as well.

◼ We will utilize the demonstration results not only within the Group but also to support efforts 

toward carbon neutrality in the local community and society at large.



GX Initiatives Demonstration Facilities

Acronyms

FC excavator

NC titanium

Hydrogen heating 
furnace （up to single 
fuel firing)＊

Hydrogen heating
furnace （modified 

furnace）＊

Hydrogen
boiler＊

HHOG®

Hydrogen
refueling

Energy supply
collaboration

with local operators

Research building
(Takasago carbon neutrality 
demonstration field)

HHOG®

EMS

Vaporizer

Solar panel

Green steel 
castings and 

forgings＊

Green steel
powder＊

Green products

Relevant 
technologies

（demonstration
facilities）

＊Includes items under
consideration or not
yet implemented

Vaporizers
(IFV, ORV, DCHE)

FC excavator 
demonstration

Demonstration of
hydrogen utilization

in manufacturing
facilities

LNG, ammonia,
hydrogen

compressors

Hybrid-type hydrogen 
gas supply system 

demonstration

Solar panel＊

EMS ： Energy Management
System

HHOG® ： High-purity
Hydrogen Oxygen 
Generator

IFV ： Intermediate Fluid
Vaporizer

ORV ： Open Rack Vaporizer

DCHE ： Diffusion-bonded 
Compact Heat 
Exchanger (DCHE)

FC ： Fuel cell

NC ： Nano-Carbon 
composite-coated
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Materials development 

DataLab®
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BX Initiatives

We are promoting efficiency improvements through digitalization in our R&D and production sites.

We strive to improve the efficiency of materials development by integrating our Group’s unique insights and 
data from its diverse business domains.

Materials Informatics

The fusion of materials science, computational 

science and information science

Consolidating 
technology 

assets

Hybrid predictive search technology is a key strength of Kobelco Group’s 

Materials Informatics and serves as a core tool of DataLab®. 

Database 
infrastructure

AI predictive 
search

Image 
quantification Simulation

Steel & Aluminum

Advanced Materials

Welding

Technical Development Group

Performance
(Time dependence, environment 

dependence)

Process

Structure

Properties

Steel & Aluminum

Advanced Materials

Welding

Technical Development Group



KOBELCO’s strengthsEnvironmental changes and internal issues

BX Case Example (Materials Informatics)

Amid the growing diversity in material needs, we aim to address the future shortage of development personnel and  

enhance development efficiency by developing our original new materials development technology (MI 
technology) that combines our extensive material-related technology assets with AI technology.

• Diversification in material needs

• Shortage of human resources for future 

development to address the above issues.

• Improvement of development 

efficiency

Light and durable

Decarbonization

Resource 

circulation

Conventional

New

Materials

Design Properties

Experiments

Experience

One cycle takes 

a long time.

A lot of experimentation 

is required.

Business 

Division

Technical 

Development 

Group

Design Properties

Experiments

Experience

We possess extensive materials knowledge and 
experimental data on various metals, developed 

through our materials businesses.

Materials experts and AI experts are nearby.

There are limitations to 

depending solely on experience.
･･･
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Future development

BX Case Example (Materials Informatics)

Utilizing our proprietary MI technology, we will realize more efficient materials development, 
while also enabling the prediction of properties for unknown materials.

We will also leverage this technology to drive the development of exceptional innovative materials.

• Discover material compounds 
beyond human conception and 
provide exceptional innovative 
materials

• Build a foundation (platform) 
of the technologies and data, 
and raise the overall level of 
materials development 
capabilities

• Incorporate the data 
accumulated and the related 
knowledge into a model to 
contribute to skills transfer

Combination of technologies

Design Properties

Prediction

Search

◼ Development of original MI technology

MI

Experiments

Experience

Design Properties
Conventional

AI model

Material property 

prediction model

Accumulated 

performance data

It takes about 1 to 2 years
Depending on the conditions, It 

takes only about 10 minutes!!

 Complete experiments instantly 

on a PC, with improved 

prediction accuracy

 High-speed exploration of designs 

beyond human imagination
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Metallographic 

structure control 

technology

Inclusions (in metal) 

control technology

Metal surface control 

technology

Data driven science 

and AI application 

technology

Cannot be solved simply

Solve Solve

Raw 

material
Components Properties
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Our Path toward 
Transformation

03



Increased
corporate

value

Our Path toward Transformation

We create synergy by leveraging the integration of Kobelco Group’s unique characteristics, 
such as our diverse business domains and 21 core technologies. We will accelerate our R&D 

initiatives related to KOBELCO-X, as we strive to transform into an appealing company.

Communicating our achievements
and distinctive strengths

Creating new value

Expanding the supply chain and co-
creation circle to create greater value
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Group Corporate Philosophy
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Disclaimer Regarding Forward-Looking Statements

◆ This document contains forward-looking statements about the Company’s forecasts, beliefs, 

expectations, aims, and strategies. These statements are based on the Company’s 

judgements and assumptions using currently available information and may differ 

substantially from actual results due to uncertainties within its judgements and assumptions 

and a variety of factors that may change over time, such as future business operations and 

changes in internal and external circumstances. Kobe Steel assumes no responsibility for 

revising these statements or other contents in this presentation. 

◆ Below is a list of factors of uncertainties and changes. This include but is not limited to:

• Changes in economic conditions, demand, and prices in major markets

• Political situations and trade and other regulations in major markets

• Fluctuations in foreign exchange rates

• Availability and prices of raw materials

• Products and services of competitors, price strategies, alliances, and other business 

developments such as M&A

• Changes in strategies of the Company’s alliance partners



P.46Kobe Steel, Ltd. All rights reserved
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