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Changes in Refractory Technology Seen in
“Shinagawa Technical Report”
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Shinagawa Technical Report was first pub-
lished in 1954 in the spirit of contributing to the
improvement of refractory related industries
manufacturing technology. It contained articles on
the achievements of research in refractories and
actual use results of refractory products, as well
as users’ opinions. Since then, it has been issued
for more than half a century. I looked back over
the history of Shinagawa Technical Report to see
what kinds of technology have been introduced.

1. From Postwar Reconstruction Period to
High Economic Growth Period

As Fig. 1 shows, the first issue was published
in 1954 when the high economic growth period
was about to start. Crude steel production was
7.75 million tons that year, less than one-twelfth
of the present level. Open-hearth-furnace-steels
accounted for 80% of the market at that time.
Meanwhile, refractory production was about one-
sixth of the peak production period. Basic bricks
called RITEX, which had become widely used due
to their expected high durability were reported on
in the first issue. The second issue was published
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Fig. 1 Production of crude steel and refractories in Japan.
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in 1955. The production of monolithic refractories
was only 3500 tons this year. This accounted
for merely 0.5% of the total refractory produc-
tion. However, the performance of castable and
plastic refractories, and the methods of installing
them were already reported in this issue. In 1957,
the properties and applications of silicon carbide
bricks, which had started to increase two or three
years before in the U.S. and Germany, were intro-
duced in the Report. The 1963 Report showed the
performance of castable gunning repair for blast
furnace linings which was carried out for the first
time in Japan, and also, application of this method
in the US. In 1965, overseas studies on direct
bonded basic bricks were reported. The 1967
Report introduced castable and plastic refractories
and ramming mixes widely as the first special
issue on monolithic refractories. At that time,
monolithic refractories accounted for about 8 % of
the total refractory production, although they had
started to increase since 1963. The oxygen top
blowing converters, which drastically changed
the steelmaking method, had been adopted since
around 1958 and newly built in large numbers
from 1961 through 1965. Operation of converters
and the erosion mechanism of their refractories
were reported in the 1968 issue.
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2. Stable Growth Period

In 1970, the ladle slide valve system, which
had just started to be used, was published in the
Report. The 1971 Report introduced refractories
for continuous casting, which had just began
spreading rapidly, for the first time. In 1972,
refractories for household and industrial waste
incinerators were reported on. They had begun to
attract attention as a public health issue. In 1974,
the reports on mold powder for continuous cast-
ing first appeared. As for monolithic refractories
for ladles, the slinger process was reported on in
1971. In 1979, reports were made on the possibil-
ity of infinite life linings by repeating repair with
castable and the development of ladle lining with
castable to simplify installation, equipment and
improve the working environment. Meanwhile,
spinel bricks containing synthetic spinel clinkers
appeared as refractories for cement rotary kilns.
They have now become mainstream from the
view point of environment. Reports in the 1970’s
showed that the improvement in quality of refrac-
tory bricks had progressed by the introduction of
equipment such as a 3600t oil-hydraulic press, a
large isostatic press with dry-bag system and a
super-high temperature tunnel kiln that is able
to fire bricks at 1900 degree C at the maximum.
The development of installation equipment such
as lining equipment for LD converters and vari-
ous automatic gunning systems was also carried
forward. In 1980, reports were made on unburned
carbon containing bricks, which were to evolve
the properties of bricks dramatically from then
on, as well as low cement castables, which pro-
vided high durability to the castables that had
been developed actively at that time. Furthermore
rise of the CC ratio in crude steel was described
and refractories for RH degassing vessels, which
had been increasing for high grade steel making,
were also reported on for the first time. In 1982,
the first report was made on carbon contain-
ing refractories with elaborated function for
continuous steel casting, which were to improve
the durability drastically. Thermal analysis by
computer and non destructive inspection by X-ray
inspection method were also reported. In 1984,
the Report started to introduce ceramic fiber.
It had been increasingly used because energy
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saving had been attracting attention since the oil
shock in autumn 1973 and higher-quality products
had become available. In 1985, magnesia-carbon
bricks which greatly helped improve the life of
converters were reported on. At that time, ladle
furnaces which can be used in various ways as a
secondary refining system had been increasing
and the refractories to operate them stably were
also reported on. In 1986, reports were made on
the development of HRS, hot repair silica bricks,
which has now achieved satisfactory results for
prolonging the life of coke ovens and that of the
gunning system for high density, which sub-
stantially improved the performance of gunning
mixes. Refractories for hot metal pre-treatment
which had just started full-fledged operation were
also reported on. In 1988, the first special issue on
refractories for continuous casting was published.

The first oil shock in the beginning of the 1970’s
accelerated the spread of the continuous casting
method, which helped increase the CC ratio of
Japan’s steel production to more than 90%. This
special feature described the trends of continuous
casting technology in the U.S. and Europe, and the
situation and new technology of the refractories
for continuous casting in Japan at that time. In
1989, the annual monolithic refractory production
was about to reach 840,000 tons, accounting for
47% of the total refractory production. Thus com-
piled was the second special issue on monolithic
refractories. It widely introduced newly developed
products from refractories for blast furnaces,
steelmaking, cement, and waste incinerators to
installation equipment. Refractories for steelmak-
ing showed technical development along with the
progress in the steelmaking technology such as
BOF combination blowing and secondary steel-
making. In 1990, we published the first special
issue on refractories for steelmaking, introducing
new technologies and products. Newly developed
products other than refractories such as fine
ceramics also started to be included.

3. Collapse of the Bubble Economy and Low
Growth Period

In 1991, a special issue on refractories for the
cement industry was issued. About 80 million
tons of cement was produced at that time, which
was about double the amount produced today.
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In 1993, the second special issue on continuous
casting refractories was published. Since around
that time, the amount of monolithic refractories
accounted for over 50% of the total refractory
production. This issue was followed until 2000 by
reports on the development of various technolo-
gies. These included new monolithic refractory
technologies involving environmental and energy
saving measures on site such as mixerless casting
materials, resin bonded taphole mud, self-flow type
catables and automatic gunning equipment for the
hot repair of blast furnace shafts. Also reports
about a new wet type of high density gunning
castable with high durability which is generally
called shotcreting and we call “CLS”, as well as
carbon bonded gunning mixes for hot repair of
BOFs which we had developed were provided.
In 2002, when the environment had become a
serious social issue, such topics as chrome-free
or pitch-free refractories and dioxin exposure
preventive measures for incinerator repair work
were reported on as a special environmental
issue. The 2005 issue described the situations of
the refractories for steelmaking in China which
had shown rapid progress. After that, we have
been reporting on new technologies focusing on
new products of the Shinagawa Group.

As described above, taking this opportunity, I
have looked back over the history of refractory
technology through Shinagawa Technical Report,
showing that our predecessors have always
provided information on new technologies and
products which met the needs of the times. We
believe that we have contributed unbiasedly to
the improvement of manufacturing technology of
the refractory related industries at the basic stage,
observing the sprit of the first issue in 1954.

It seems that the development of new tech-
nologies has diminished recently in the refractory
industry with the slowdown in economic growth
and decrease in refractory production. Joseph
Schumpeter, an economist who advocated innova-
tion, distinguished five types of innovation which
are important for economic growth: “the introduc-
tion of a new good(product)’, “the introduction of a
new method of production”, “the opening of a new
market”, “the conquest of a new source of supply
of raw materials or half-manufactured goods”,
and “the carrying out of the new organization
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of any industry”. We, the Research Center, will
make every effort to produce a new good, that is,
new products and new manufacturing methods of
high value and will introduce these achievements
in Shinagawa Technical Report timely so that
we can contribute to every industry related to
refractories. We would appreciate your continued
patronage.



