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1. Introduction
In June 2019, Krosaki Harima celebrated its 100th
anniversary”. Our company, founded in the "Taisho'era
has overcome two eras, 'Showa' and 'Heisei' and reached a
memorable year with the beginning of a new era called
'Reiwa’. With the appropriate guidance and support of our
customers and our seniors, we were able to reach this major
milestone. Thank you very much.
In chis article, the refractory technology of our
company in the past quarter century is reviewed, and the
future prospect is described as the 100th anniversary issue.

2. Progress of the refractory industry in this quarter
century

In the early 1990s, the bubble economy collapsed
in Japan and the annual crude steel production fell below
100 million tons, and some blast furnaces were shut down
at the major blast furnace mills, and the refractory industry
entered the ice age.

In such an economic situation, the restructuring of
domestic enterprises alone could not sufficient to absorb
fixed costs, and the transition to the Heisei era, which
"Global expansion and technological innovation" was
sought, began. Table 1 shows changes in major technical
indexes over the last quarter century.

Domestic refractory production at that time was
about 1.68 million tons / year”, and the refractory
consumption basic unit in the steel industry was about
11.6 kg / ts.

Since

the

refractories has changed drastically, and the recent growth

then, environment surrounding
has been achieved by drastic production structural reforms,
participation in new business fields, and development of
various material technologies and introduction of new
manufacturing equipment by seniors at that time. The
refractory consumption basic unit in the steel industry has
improved to about 9.18 kg / ts, which has greatly
contributed to the development of the Japanese steel

industry.
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3. Future prospects for refractory technology

There are concerns that domestic crude steel
production will fall to the early 1990 levels due to such
factors as the recent trade friction between the United
States and China, rapid changes in the economies of
emerging countries, and a decline in domestic demand
associated with a consumption tax hike.

In such an environment surrounding the refractory
industry, the main measures and prospects for refractory
technology to achieve further sustainable growth after
2045 a quarter century later. The biggest problem in the
medium to long term is that the labor productivity
population? is projected to decrease to 55.84 million by
2045.

In response to this issue, a comfortable working
environment that promotes employment of women and
the elderly who are not engaged in labor or production
should be developed, and manufacturing processes that
aim to improve productivity should be constructed by
utilizing robots, ICT, Al technologies, etc. for automation
and mechanization and the most important things are to
foster values and a corporate culture that support the
growth of workers.

On the other hand, the goal is to provide No.l
value to customer worldwide based on the founding spirit
of 'better, faster and cheaper' and it is important to promote
initiatives that anticipate customer needs with due
consideration to the global environment. In the future, I
would like to propose the following three points in order to
continue to provide robust and durable furnace at high
temperatures.

1)  Construction of furnace structure and design
technology including furnace operation method to

maximize furnace performance

2) Application of new materials with higher
temperature resistance and the research of
structure-controlled ~ compacts  rather  than
pressurized aggregates of refractory particles

3) Reliable passing on skills through visualization

and digitization® and progress of furnace

construction, repair and diagnostic technique

4. Summary

Finally, the Krosaki Harima Group will continue
to take on the new challenge of ' applying 100 years of
technology to the future' with the aim of further
development on the occasion of this 100th anniversary.
We would like to ask for your continued cooperation and
support for the further development of the Krosaki Harima
Group.
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Table 1 Changes in major technical indexes over the last quarter century”

A quarter century ago Changes during
It
ems (Average from 1990 to 1993) Yk the quarter century
Domestic crude steel production 103 104 N tch
/10%t-year™” o apparent change
Domestic production of refractories
6 1 1,767 1.051 40 % decrease
/10° t-year
Imported refractory materials 324 352.0 A imately 10 ti
/10°t-year g . pproximately 10 times
Production of our company Approximately twice
refractories 169.1 346.9 (including merger /
110° t-year reorganization)
Our consolidated  [Net sales 61.40 142.35 2.3 times
results performance
/10° yen Profit 0.16 7.87 49.2 times
Our overseas sales ratio / % 10 35 25 % growth
Employees (Consolidated) / people 1,593 (2,210) 1,329 (4,439) Approximately twice

Spread of ASC bricks for

MgO-C with less From chemical component

=S torpedo car ladle characterization change o L |mpr0\_/er.ner!t to
structural optimization
s zircon materials = alumina Dense castable for Rising price of zircon raw
. Monolithic . . . . .
material spinel or magnesia materials teeming ladle materials
Flow control Alumina graphite nozzle Dolomite graphite nozzle U frp ullilezz2
clogging
. Refractory fiber ) Amendments to the law in
UYL (AL,O-SiO, fiber) Soluble fiber November 2015
Unit consumption of refractories
in the domestic steel industry 11.6 9.18 Improvement of

1 kg-t-s™'

approximately 20 %

Furnace construction and
repair technology

Introduction of new cleat
technology

Working environment,

Innovations in SN switches .
labor-saving measures

Manufacturing facility

Introduction of large-scale CIP

Introduction of advanced
large press equipment

Increased pressure and
densification

Changes in the organizational Fine Ceramics Division ICT Department Organizing according to
structure established established needs
Domestic labor production

85.9 73.4 14.6 % decrease

population / 108 people
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