
JFE Steel

FOCUS

Special welding technique 
that prevents crack 
propagation

Brittle cracks propagate 
and threaten damage

Containers

Cross section of a 
container carrier Crack Arrest Structure Crack Arrest Material

Excellent crack arrest 
steel plate that prevents 
crack propagation

Conventional 
Technology

Technology that Prevents Crack Propagation 
(Crack Arrest Technology)

Brittle crack 
arrest design
 mandated

❶ ❷

The recent growth of the global economy has 
triggered a rise in the use of container carriers for 
sea transportation, and these container carriers 
are rapidly growing in size to meet the demand. To 
ensure safety, brittle crack arrest design has been 
mandated for these mega container carriers
There are two approaches to prevent damage on 
carrier bodies from brittle fractures: ❶ structurally 
prevent the propagation of cracks (crack arrest 

Eco-friendly Products and Technologies

Protecting the Environment

Crack Arrest Technologies (Crack Arrest Structure and 
Steel Plate)

●   Technology to Prevent Propagation of Brittle Cracks in Mega Container Carriers  

Crack Arrest Structure and Extra Thick Crack Arrest Steel Plate

structure), and ❷ use special steel plates to prevent 
the propagation of cracks (crack arrest steel plate). 
JFE Steel conducted research into these crack arrest 
technologies with due consideration for weldability 
and successfully discovered and commercialized a 
state-of-the-art technology for both.
This technology received the “2017 Monodzukuri 
Nippon Grand Award (Prime Minister’s Prize).”

Technology that Prevents Crack Propagation (Crack Arrest Technology)

Bumper reinforcement
Representative application: delivery 

box with ECOGAL Neo™

World’s largest container carrier 
constructed with crack arrest 
structure

   Corrosion-resistant Zinc-Coated Steel Sheet 

ECOGAL Neo™

Demand is rising in the construction materials 
sector for materials that are highly durable, weldable 
and maintenance-free for both indoor and outdoor 
environments, triggering demand for corrosion-resistant 
zinc-coated steel sheets. JFE Steel has developed and 

   1.5 GPa-grade Cold-rolled Steel Sheet  

for Automobiles

JFE Steel has developed a cold-rolled steel sheet boasting 
1.5 GPa-grade tensile strength, the world’s highest tensile 
strength of any cold-formed automotive part currently 
available, and it has successfully applied the sheet to 
bumper reinforcements. The strength of automotive parts 
significantly contributes to reducing vehicle weight while 
maintaining excellent collision performance. The energy-
conserving aspect of this sheet is highly regarded and has 
earned the product the 2017 Director-General of the Agency 
for Natural Resources and Energy Prize in the Energy 
Conservation Grand Prize.

introduced ECOGAL Neo™, a 5% aluminum-zinc 
alloy coated steel sheet that is highly resistant 
to corrosion. ECOGAL Neo™ offers the same 
level of formability as conventional galvanized 
iron but with significantly improved resistance 
to corrosion. In addition, the newly developed 
chromate-free film offers an excellent external 
appearance and functionalities, suitable for 
potential applications in various other industrial 
sectors, such as electrical appliances and 
automobiles.
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JFE Steel

Conventional
method

Super-
SINTER™

Air
hydro carbon gasAir
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Conventional 
method

Super low NOx burner Steel plate

Radiant tube

Heating steel plates using radiant heat

Fuel gas

Exhaust gas

Fuel air

Compact heat exchanger
→Higher preheat air temperature

low-rank 
iron ore grinder

dryer

blending/
kneading 
machine

dry 
distillation 
furnace

Ferro-coke production 
300 tons daily

conventional 
furnace coke

Up to 10%
energy savings

Reduction of 
carbon materials

molding 
machine

molded 
product

non-rank 
coal

Expanding 
the use of 
low-rank 
materials

  JNP™ Series Electrical Steel Sheet

The JNP™ Series non-oriented electrical steel sheet 
is used for electric motors that drive hybrid vehicles 
(HEV) and electric vehicles (EV) and help to reduce CO2 
emissions. Using non-oriented electrical steel sheets 
as core materials in these motors improves motor 
efficiency as iron loss decreases and torque increases 
with magnetic flux density. The JNP™ Series achieves 
high magnetic flux density and low iron loss and has 
further improved magnetic flux density compared 
to conventional products. This 
helps to deliver higher power 
and efficiency to motors. Various 
grades are available to suit a 
wide range of motors. JNP™ was 
awarded the 34th Technological 
Development Prize from The 
Japan Institute of Metals.

  Super-SINTER™/Super-SINTER™ OXY

Super-SINTER™ technology was developed to reduce 
CO2 emissions from the steel production process. 
By using hydrocarbon gas to replace part of the 
coke breeze during ore sintering, the technology 
significantly enhances energy efficiency during 
this process. We began using the technology on a 
commercial basis in a Keihin sinter in 2009, reducing 
CO2 emissions by up to 60,000 tons a year. We are 
now applying the technology to all of our sinters in 
Japan.

  Ferro Coke

JFE Steel Corporation, Kobe Steel Ltd, Nippon Steel 
Sumitomo Metal Corporation, Tohoku University and 
Kyushu University have jointly launched NEDO’s 
project, “Technology Development for Eco-friendly 
Ironmaking Process/Technology Development for an 
Ironmaking Process Utilizing Ferro-coke.” During its 
planned duration of six years from June 2017, the 
project will construct a medium-scale plant capable 
of producing 300 t/day of ferro-coke in JFE Steel’s 
West Japan Works (Fukuyama district) to establish the 
technology for producing and using ferro-coke.

  Radiant Tube Burner with Effluent Gas Recirculation

We developed a new burner that uses radiant heat for 
continuous annealing furnaces in steel plate production. 
It achieves the lowest level NOx in Japan and also 
conserves energy by using a compact heat exchanger. It 
employs a very unconventional combustion mechanism 
that recirculates generated exhaust gas inside the tube. 
Lowering the temperature and the oxygen level during 
the combustion process reduces NOx generation. In 
addition, the heat exchanger, which is highly dense with 
heat exchanging elements, is extremely compact and 
ideal as an enhancement installation unit to the system. 
There have been 162 units installed in annealing furnaces 
in the Fukuyama district, achieving a 12% reduction in 
gas emissions, while CO2 emissions are being reduced 
by 1,900 tons per year. Additionally, the technology 
received the 2017 Energy-Efficient Machinery Award.

Electric vehicle motor

■ Ferro-coke Production Process
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JFE Shoji Trade

Upstream

Afforestation 
companies / 

wood processing 
factories

Suppliers are selected with consideration for corporate 
legitimacy, traceability and sustainability of their products.

Pellet Makers
Import / export 
to Japan

Power generation 
companies

Mid-stream Downstream

JFE Shoji Trade

0 50 100 150 200 250

CO2 emissions (kg/m³)

Hydrated Matrix

Portland blast-furnace
 slag cement type-B

Portland cement

76% less

60% less

MalaysiaMalaysia

IndonesiaIndonesia

MalaysiaMalaysia

SingaporeSingapore

BruneiBrunei

BintuluBintulu

Lahad DatuLahad Datu

KuchingKuching Johor Johor

JambiJambi

PadangPadang

Export portsExport ports
Shipping base (Padang)

ThailandThailand

   Improving Marine Environments with  

Marine Stones™

In a joint research project* with the City of Yokohama, 
JFE Steel has confirmed that steel slag products, 
including Marine Stones™, provide a highly effective 
base for nurturing and growing sea organisms while 
also facilitating the natural cleansing of seabeds and 
seawater. We will continue to work on this project with 
the City of Yokohama toward improving the marine 
environment and restoring marine ecosystems in 
Yokohama Bay.

   Contribution to the Reduction of CO2 Emissions 

(Steel Slag Hydrated Matrix)

Steel Slag Hydrated Matrix, primarily made of steel 
slag, can be used as a substitute for concrete without 
relying on a natural construction 
aggregate. In addition, unlike 
cement, it does not require 
any burning process during 
production, resulting in 
the elimination of 75% of 
CO2 emissions when used 
as an alternative material. 
Furthermore, the material acts as an excellent adhesion 
base for marine organisms such as seaweed, so its 
application could benefit environmental ecosystems.

■ CO2 Emission Comparison (Hydrated Matrix, Concrete)

■ Shipping Bases for Palm Kernel Shells

■ Before Biomass Fuel Is Used (Wood Pellets)

* Joint research related to research on techniques to improve a marine life 
environment and facilitate the natural cleansing ability of seawater near the 
shores of Yamashita Park.

Marine Stones™

Research site at 
Yokohama Park

  Biomass Fuel

In response to growing demand for biomass fuels by 
biomass power generation companies, JFE Shoji Trade 
imports palm kernel shells to Japan from Malaysia and 
India.

In addition, as the trend toward reducing CO2 
emissions accelerates, demand for renewable energy 
is rising, especially for biomass power generation not 
affected by weather conditions. We will respond to 
this demand by exploring other types of biomass fuels, 
such as wood pellets, to ensure a stable supply of 
biomass fuels.

Wood pellets are a biomass fuel that allows for the 
effective reuse of wood materials from thinning and pruning 
forests or waste materials from woodworking operations.

Wood pellets are considered to be ideal as a 
biomass fuel for renewable energy since the CO2 
emitted by burning them is offset by the CO2 absorbed 
during tree growth.

We will continue to supply fuel to biomass power 
generation companies, including JFE Engineering, 
and do our part in the JFE Group’s overall contribution 
toward realizing an eco-friendly society.
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JFE Engineering

Global Remote Center

FOCUS

General Customer

Electricity

Production sites of Nisshin OilliO throughout Japan

JFE Engineering Group

Sharing of 
surplus electricity 

generated 
by cogeneration

Mizushima 
Plant

Nagoya PlantYokohama Isogo
 Plant

Flow of Electricity Flow of Steam

 Sakai Plant

Owned Power Sources
(biomass/solar/etc.
 power generation)

Balancing Supply-
and-Demand

Steam

cogeneration cogeneration

Functions of the Global Remote Center

Support plant 
operations 
for greater 
stability

1
Control and optimize power 
generation that meets the 
forecasted demand control 
for electricity

2

Power generation

Demand
forecast

(Time)

Demand

Power generation
plan

  Composite Biomass Energy Utilization Project

Construction of composite biomass energy facilities 
in Toyohashi City, Aichi Prefecture was completed in 
October 2017. These facilities combine the methane 
fermentation treatment of food waste, human waste/
septic tank sludge and sewage sludge, which had 
previously been treated separately. The plant uses the 
biogas generated in this process as fuel for electric 
power generation.

   Optimization of Energy from Procurement  

to Supply

To generate electricity and heat, cogeneration systems 
will be installed at two production sites of Nisshin 
OilliO Group Ltd. JFE Engineering will then perform 
flexible electric power sharing with other production 
sites of Nisshin OilliO, utilizing the surplus electricity, 
and its own power sources and/or power transmission 
network. All energy flow from procurement through 
supply are optimized, thereby saving energy and 
reducing CO2.

  Electricity Retailing Business

The JFE Engineering Group has started retail 
renewable energy business through its subsidiary 
Urban Energy Corporation and by leveraging its Global 
Remote Center (GRC). In line with the forecasted 
demand for 
electricity 
and the 
characteristics 
of power 
generation 
plants (solar, 
waste-fueled, 

JFE Engineering established the Global Remote 
Center (GRC) within its Yokohama head office. The 
center integrates the maintenance and remote 
monitoring of various types of plants such as waste-
fueled power generation, solar power generation, 
biomass power generation, and pipelines around 
the clock, all of which were previously handled 
separately.

The GRC supports the operations of clients’ 

● Leverage AI and Big Data to Optimize Plant Operations, 

Toyohashi Bio Will
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Provide diagnostic 
and maintenance 
support for industrial 
machinery

4
Monitor overseas 
plants and support 
quick recovery as 
the need arises

3

  Waste-fueled Power Generation Plant

Waste is not simply incinerated at waste disposal 
and treatment facilities; the heat generated from 
the process of burning waste is used to generate 
electricity, reducing the impact on the environment 
surrounding these facilities.

  Biomass Power Generation Plants

These plants use resources derived from organic 
matter as fuel to generate power. Wood materials 
from thinning forests or palm kernel shells that remain 
from palm oil extraction are examples of such fuels. 
Their use prevents an increase in atmospheric CO2 
originating from the burning of fossil fuels.

  Overseas Expansions

Furthermore, we are expanding support for overseas 
eco-friendly facilities, building waste-fueled power 
generation plants and water and sewage treatment 
plants, and providing operational support for them.

plants using AI and Big Data. JFE Engineering 
has constructed the organization to provide 
enhanced optimum operational solutions for remote 
monitoring and maintenance across the globe.

By controlling and optimizing the output of 
renewable energy power generation to match 
the forecasted demand control for electricity, we 
ensure stable supply of energy. This in turn leads to 
expanded use of renewable energy.

Contributing to the Creation of a Sustainable Society

JFE Solar Power 
Shimizu

Green Plaza Fujimi

Myanmar Waste-fueled 
Power Generation Plant

Green Energy Tsu

etc.), GRC produces the optimal power generation 
plan for each plant to meet demand, thus ensuring the 
stable supply of electricity.
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