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Director, Managing Executive Officer
SHINAGAWA REFRACTORIES CO., LTD.

I joined Shinagawa in 1980 and my first
assignment was to work as a researcher at the
research center. My knowledge of refractories
at that time was very limited as I majored in
metallurgy at college. I still remember I could not
even read the name of department, Aluminum
Silicate Department, which was written in a very
complex Chinese characters.

Six months passed as a trainee and my first
assignment as a researcher was to “Develop
Refractories for Pretreatment Process of Molten
Pig Iron.” I was given this by my boss at that
time, told to develop the most suitable refractories
for pretreatment process of molten iron using soda
ashes, which was a new technology just started
to be introduced by steel making companies.
The only molten iron pretreatment in practical
use at that time was desulphurization at torpedo
and iron ladle using calcium carbide. Pyrophyllite
bricks and chamotte bricks were still used,
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while MgO-C bricks and Al:Os;-C bricks were
just developed and becoming popularly used for
various pretreatment furnaces.

There was no knowledge available about
possible chemical reactions taking place between
soda ashes and refractories. What I was told by
my supervisor was: Let’s conduct erosion tests for
ALL our refractories. “Studying various research
papers is not a bad idea, but actually doing these
tests with all refractories is a better way to find
out the answer.” As a beginning researcher,
who only had six months of experiences with
refractories, this really was a golden opportunity
for me to get to know them. After all, I conducted
comparison tests of erosion and spalling resistance
for all our refractories from A to Z, which allowed
me to be familiar with our major products in just
one month! As a results of many erosion tests
with various conditions of slag compositions and
temperatures, Al:0;-SiC-C bricks seemed to
me the most promising. I proposed to proceed
with Al,Os-SiC-C bricks for full-scale trials at
customers, which turned out to be a big success
experience for me as a beginning researcher at
my first assignment. I certainly owed this success
to kind support and proper guidance from my
supervisors and colleagues.

Afterwards, I was asked to investigate what
was actually happening at pretreatment furnace
using used bricks. Polished specimen were needed
to observe operative surfaces; however, our
research center had no polishing machine yet at
that time. I polished them by hand for hours but
could not get any decent sectional images as it was
simply impossible to fine polish something hard
like graphite grains and alumina fines by hand,
to fine polish two substances with completely
different hardness, something like sapphires and
2B pencils, at the same time without a machine.
As soon as my supervisors saw these low-quality
micrographic images, they realized the immediate
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needs of an automatic grinding machine, thankfully
bought a new one for us. By exploring various
epoxy resins, abrasives, speeds of rotation and
applied loads, we quickly established a technology
to grind fused alumina, silicon carbide and scaly
graphite altogether within one micron allowance.
After all, Shinagawa became known for the best
quality of its micrographic images. I was very
impressed with the pride of our research center:
“Leading the industry by pioneering in introducing
the cutting-edge equipment to understand what
exactly is happening.”

In order to examine what had happened with
the refractories used at full-scale trials, I took
numerous, obviously too many, micrographic
images of a ladle brick with 230mm in length
with 100 times magnification. My supervisors
gave me their wry grins when I presented these
too many images of just one brick all over the big
table at a meeting room; but, well, in the end, our
research center had, and still has, a very liberal
atmosphere, where young researchers could simply
pursue their passions, follow their curiosities.
Examining the inside of bricks, especially in case
of silicon carbide, I frequently encountered totally
unexpected phenomenon, which had not reported
in any research papers. At a later date, however,
I became aware that these were easily explained
by thermodynamics; I simply did not have enough
knowledge and experiences to scientifically explain
them. I learned the importance of seeing the facts
with your own eyes without any preconceived
ideas. After working as a researcher, I moved to
our sales department, have dealt with refractories
from the customer’s viewpoint for almost 20
years. I still now encounter somewhat mysterious
phenomenon, not easily explainable defects once
or twice a year. The world of refractories is so

profound and never cease to amaze me.

Dr. Tasuku Honjo, who won the Nobel Prize in
Physiology or Medicine in 2018, was once talked
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in the interview by NHK (Japan Broadcasting
Corporation) about his research philosophy and
attitude, which made him won the Prize: “You
should not accept at face value everything what
people say or what written in text books. It is
important to ask ‘why' always.” I believe this is
what exactly applicable to any research activity
for refractories. We always need to engage in
researches assuming there is no perfect text book
which could explain all phenomenon.

During ten years as a researcher, I came up
with many new ideas, nothing that extraordinarily
innovative though, most of them from actual
experiments and observations, not that much
from just reading research papers and articles.
It was very fortunate for me to spend time as
a researcher at the highest stage of technical
development at Japanese steel industries, when
technical innovation at refractory industries was
also at its peak with introduction of new products
such as carbon-base bricks. It was such an honor
for me to work closely with my customers to
develop new products, technologies and services,
to make certain contribution to the rapid evolution
and development of Japanese steel industries after
the Second World War.

Today, we are living in the so called “VUCA”
world: Volatility, Uncertainty, Complexity and
Ambiguity. In order for us to continue grow our
business to survive in today’s competitive world, it
is essential to let go of predictive hubris, accurately
grasp environmental changes and humbly face and
accept them. There seems to be an exponential
technical innovation in artificial intelligent and
robotic engineering nowadays. This may sound
arrogant but I believe that refractory industries
will be facing some totally unpredictable changes
and futures soon by introducing such cutting edge
technologies.

Every industry is now trying to resolve the issue
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of a shrinkage in the workforce by introducing
information technologies such as IoT (Internet of
Things) and ICT (Information and Communica-
tion Technology) and some initiatives have been
already implemented. There is a significant
need for refractory industries also for improving
production productivity and stability. Something
like “Fail proof installation method for monolithic”
or “Real time accurate furnace monitoring system
preventing any refractories failures” could be in
practical use in the near future. I hope the new
era of our company will be beginning soon by
combining these new information technologies
and our own vast amount of data assets.

Shinagawa engineers passionately continue
creating original technologies and unique products,
add innovative values to customers. Our mission
IS to pass these passions to the next generation
and hope our research center continue assuming

this role for the future.



