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Since I joined the company 37 years ago, I
fortunately have had wvarious exciting work
experiences as an engineer for 13 years and
in the field of sales for 24 years. Among many
memorable moments, the highlight of my career
was unquestionably the time when I joined a
project team to develop Annular Step Submerged
Entry Nozzle (SEN), which later became one of
the blockbuster products of Shinagawa.

The unique shape of Annular Step SEN was
originally invented by a grand old engineer in
the early days many years ago and, 30 years
ago, another great engineer turned the idea into
commercial products. I joined the team just after
its commercialization, and was responsible for
water modeling technologies to prove the benefits
of Annular Step SEN. The original tagline was
that it could allow customers to achieve stable
operation by stabilizing molten steel flows in
molds, to improve slab quality and eventually
to prevent longitudinal cracks of slab. However,
what actually made customers to decide using
it commercially was reduction of alumina build
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up inside the nozzle. My mission as a researcher
at R&D Center at that time was, consequently,
by using water modeling technologies, to find
out how Annular Step SEN was contributing to
alumina build up reduction.

I started my research by conducting video-
taping fluid flow velocity of (1) inside the nozzle
measured by pitot tubes and (2) discharging port
measured by propeller flow meter. What I found
was that when you use Annular Step SEN, drift
caused by slide valves was significantly alleviated
and, as a result, fluid flow velocity of inside the
nozzle and discharging port became relatively
uniform. Also, the gas blown from upper nozzle
was equally distributed onto the wall of discharging
port. Today, even rookie engineers could easily
tell that these facts are contributing to reduction
of alumina build up inside the nozzle. Back then,
however, when I explained my findings to our
customers, they were very appreciative, thanked
me for giving them a very valuable lesson! Many
customers, including some overseas, agreed on
testing our Annular Step SEN though, there
were only a few immediate commercial interests;
we needed to wait ten more years to see a
breakthrough.

In February 1997, just after I assumed a position
in sales, the time had finally come. As my first
attempt as a sales person, I decided to propose
Annular Step SEN to a new customer. To be honest,
I did not have that high expectations at all. All I
thought was to just do something new, just hope
to open a window for new business opportunities
if T could prove any, even small, improvement in
reducing alumina build up, restraining erosion at
powder line, or cost competitiveness somehow.
Surprisingly and totally unexpectedly, however,
the trial of just 4 pieces of Annular Step SEN
resulted in significant reduction in alumina
build up and the customer decided to give me a
commercial business of 64 pieces every month!

What I found out later was that the customer
happened to operate with high throughput using
nozzles with small diameter, which was an ideal
operation condition for Annular Step SEN to be
effective. This success led Shinagawa to reevaluate
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its technologies and to start testing it at various
customers under different operational conditions.
As a result, Annular Step SEN was becoming
one of the blockbuster products of Shinagawa.
I happened to be assigned as a researcher to
conduct water modeling for Annular Step SEN
to prove its benefits and, 10 years later, again
happened to be assigned as a sales person to
promote it to a customer, which happened to prove
its benefits drastically. Well, I guess, as saying
goes, everything happens for a reason.

Real benefits of refractories are hard to be
proved just by laboratory experiments. My story
of Annular Step SEN clearly tells us that the fit
and match with real operational conditions at
customers are really the keys for refractories
to prove its real values. My mission as a sales
manager now is to continue providing real testing
opportunities under various operational conditions
for all refractories developed by our respected
researchers and engineers.



