Vol. 53 2010

Shinagawa Technical Report

EHE

“PREFACE”

P

10N

What I have in Mind.

1. FC®IC

2148 (2009) 10H 1 H, &I EBREC kR
LA L JFEFMBRA S G0 L, BatE W
N9 7727 b)) —ZARASH" & LTk E
— B AR L F L7z IHfEAO ZHgiE 2%
BEICEGH L FIFaE L1, HEMIN) 75
7R ) =XiZxt L, FTETOITLIRE JIRE
RGO BHVGEHL EFET, At W
O 7 B R, RNy 77T AN,
BRI AR L, SER RO LT
EINIL O BEREOFAMES & SO FBIZF S
TLHLZERHMEL, BICEL I TR H
e LCEEZ L TBY 9,

OMFR Ny 727 3 2AOBETHKI A —H—& L
T D HATHEST.

QBEED = — X2E 2 5 720D DOXIET] D5k

O, B, HEt&Ss 4%z T
W2V TWALEREE SO X ) EWEEHlio
S

m)ll) 77 7 b)) — Akt
Wt &

wmooE E i
Hideaki Nisuio

Chairman
Shinagawa Refractories Co., Ltd.

1. Introduction

On October 1, 2009, Shinagawa Refractories
Co., Ltd. and JFE Refractories Corporation
merged, making a new start as a new company
called Shinagawa Refractories Co., Ltd.. Taking
this opportunity, we would like to express our
sincere gratitude to you for the support and
patronage you have extended to the former two
companies. We would appreciate your contin-
ued guidance of and cooperation with the new
Shinagawa Refractories Co., Ltd.. Integrating the
established business infrastructure, world-leading
qualities and technical competitiveness of both
companies, we have been acting to contribute to
the technological advancement of our customers
including the steel industry at home and abroad
and the development of the society. Our technical
goals are as follows:

(DTo establish the position of a world-leading
comprehensive refractory manufacturer.

(@To strengthen our ability to respond to our
customers’ needs.

(®To gain a higher reputation from all the
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parties that support our company including
our shareholders, our customers, and the local
communities.

@To create an attractive and rewarding working
environment for employees.

We have published this “Shinagawa Technical
Report” annually since the first issue in 1954,
reporting on the state-of-the-art technology of
Shinagawa Refractories Co., Ltd. and its associ-
ated companies. This year’s report marks the 53rd
anniversary. We are confident that this report has
received a high evaluation from our users and also
refractories related engineers during these past 56
years. We will continue to issue this report under
the same title “Shinagawa Technical Report”.

2. Response to Globalization

In spite of the present severe business condi-
tions, it is widely known that the Japanese steel
industry has expanded its business overseas.
There are a number of upcoming projects accel-
erating this movement. Meanwhile, the overseas
steel industry, especially that of BRICs countries,
show remarkable development. While it is difficult
to compete with local refractory manufactures
in ordinary refractory materials, we have been
transferring technology or relocating production
overseas to supply high-end products including
refractories for continuous casting and mold
powder for which local manufactures don't have
enough technical ability. We have established
four affiliated companies in China, the U.S. and
Australia, which are trying to supply products
equivalent to those manufactured domestically.
Unfortunately, in some promising countries such
as India, we don’t have production bases. We will
enhance our presence in the areas where we don't
have bases as soon as possible. At the same time,
reinforcing our existing bases is also an important
project.

In Japan, Japanese refractories have gained a
high reputation by developing products which
match the specific facilities and operating condi-
tions of each customer. Matching means providing
special features. This can be understood from
the fact that, as one example, magnesia-carbon
bricks for BOFs have more than 100 formulations.
This may create the impression that Japanese
refractories are more expensive than imported
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refractories. Nevertheless, it is a very important
process for the progress of refractory technology.
We feel the need to pursue this course, because
we believe doing so will allow us to satisfy future
requirements.

Meanwhile, for overseas production, we should
basically seek finely-tuned response as done in
Japan, but we should try to respond with the
understanding that the customers have slightly
different demands at the present stage. We should
intensify our activities overseas with due consid-
eration.

Both in Japan and abroad, price-competitiveness
will be increasingly important in the future. Of
utmost importance is the development of simple
materials which achieve the required results.

3. Technical Refractories Problems We Are
Facing at Present

1) Raw materials

When natural raw materials were mainly used in
the past, refractory manufacturers obtained their
original raw materials independently and supplied
the market with original products featuring the
characteristics of those raw materials. After that,
synthetic raw materials have been used because
they give refractories stable quality. Synthetic raw
material research has also progressed for specific
compositions which meet each application. This
has resulted in a situation where the uniqueness
of each refractory maker has faded and it can be
said that every manufacture uses the same raw
materials. This means that the supplier of each
material relies on the same raw material source
in terms of makers and countries. Consequently,
the big problem we are facing recently is how to
obtain the refractory raw materials.

Raw materials are broadly purchased from home
and abroad. The amount of imported materials
have been increasing due to lower cost and suffi-
cient quantity. For instance, our company imports
more than 60% gross weight of all the raw materi-
als used in our company. Of them, more than 70%
are imported from China. They include magnesia,
silica-alumina and silicon carbide. If imports from
China stop, domestic refractory manufacturers
cannot go back to the state where domestic raw
materials are mainly used. Meanwhile, the prices
of these imported raw materials has been rising
since 2006 and surged to an unprecedented level
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after 2007. Influenced by such factors as a rapid
increase in demand for refractories along with
the remarkable growth of China’s crude steel
production and stricter environmental regulations
applied before the Beijing Olympics, the quanti-
ties of raw materials for production and export
dropped sharply, leading to a severe supply and
demand situation for each raw material. Some
of the raw materials could not even be obtained.
Since the global economic recession which started
in autumn two years ago, this price hike of raw
materials has slowed down. However, the price
has been kept at a high level, while the supply
has become stable. Our customers have also been
inconvenienced by this situation. The soaring
prices and the severe supply and demand situ-
ation are not expected to improve. If the overall
level of the Chinese domestic refractory industry
exceeds a certain point, exports of raw materials
resources will be basically curbed and the policy
to export refractories as a product will be encour-
aged. It is an actual fact that the traditional raw
material makers are being transformed to refrac-
tory manufactures. They seem to have reached
the technical level of being able to support the
increasing demand for refractories within China.
There is also a sign that the oligopoly of raw
material suppliers is progressing. The demand for
refractories is presumed to continue rising. It will
be difficult to import raw materials as easily as
before in the future.

The important and urgent subject from now
on is to build a structure to obtain raw materi-
als stably in anticipation of the future situations
including the investment in mining development.
At the same time, the recycling of waste refrac-
tories is considered to become an increasingly
significant aspect of technological development
from the perspective of effective and efficient use
of raw materials which are valuable resources of
the earth.

2) Response to environmental problems

The great challenges that Japanese industries
are facing in the future appear to be environ-
mental issues. One of the most important themes
we are working on is reducing carbon-dioxide
emissions when raw materials are manufac-
tured and refractories are produced and used,
which means energy saving, and furthermore,
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improvement of the working environment when
refractories are manufactured and used. We need
to be deeply dedicated to these improvements.

Japan has set a goal to reduce carbon dioxide
emissions by 25 % by 2025 as compared with
1990. There is no doubt that it will be very hard
to achieve this target. It seems to be a severe
challenge for the steel industry, the greatest user
of our refractories. We know our customers are
struggling with this problem, but we must come
up with solutions from the standpoint of the
refractories industry.

At the time of the first oil shock, a drastic
change was made from high fired bricks to unfired
brick and from shaped refractories to monolithic
refractories, leading to a remarkable decrease in
carbon dioxide emissions when refractories are
manufactured. Factors included in this change
have kept the amount of carbon dioxide emissions
related to refractory manufacturing very low. It is
also a fact, however, that the above shift lowered
the durability of refractories, which was recovered
by using higher quality raw materials. It can also
be said that higher quality raw materials acceler-
ate the need for high temperature treatment dur-
ing processing. We need to review this situation
again including the recycling of used refractories
as described previously, while gaining agreement
with our customers too.

The next topic is the development of refractories
which have an energy saving effect when they are
used on site. As all the users of refractories belong
to ultra high-temperature industries, preventing
heat loss is a subject directly linked to the above-
mentioned reduction of carbon dioxide emissions.
There are two kinds of refractory technology to
control heat loss. One is the development of lining
refractories which reduce heat loss by heat trans-
fer and thermal storage. The other is insulating
technology at the back. The former includes our
unique technologies such as low heat transfer car-
bon containing bricks or high insulating castables.
The latter includes insulating materials and their
application technology owned by our associated
company, Isolite Insulating Products Co., Ltd.. We
will aim to gain further energy saving effects by
combining those two technologies.

A familiar environment subject is improving
the working environment when refractories are
used. For example, the amount of dust spread
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while materials are transferred from a big bag to
a mixer is tremendous. We have been providing
materials which cause no dust to eliminate work
exposure to dust at sites requiring masks. This
technology is being expanded step by step. There
are also materials which can enhance the proper-
ties of refractories but have significant hazardous
properties such as tar pitch and chromic oxide.
It is also necessary to develop high performance
refractories that don't depend on those toxic mate-
rials in order to improve the working environment
of the sites where the refractories are applied.

4. Closing

Shinagawa Refractories, which manufactured
refractory bricks for the first time as a private
company in 1875, has been providing various
refractories, furnaces and equipment to Japanese
key industries such as the steel industry as well
as the non-ferrous metals, electricity, gas, cement,
glass and ceramic industries. It is a history in
which we have been responsible for a part of
Japan’s industrialization and supported the devel-
opment of industries and the economy.

However, as industrial, economical and envi-
ronmental problems have become globalized at
present, we need to carry out all the corporate
activities including purchasing, production, sales,
logistics and technological development from
a global perspective to fulfill corporate social
responsibility.

The newly formed Shinagawa Refractories is
seeking a major presence among the overseas and
is aiming to be a world leading comprehensive
refractory manufacturer. Our company policy is
“BE BASIC”, which means that the basics should
be given priority over everything else. We will
give our greatest effort to encourage industrial
development and help produce a rich society by
providing new materials created by an advanced
system for research and development and state-
of-the art technology.



