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Abstract

Akashi works co., Ltd. Ceratechno is the only works that can mass-produce resin taphole mix

in the Shinagawa Group.

This time, we developed a taphole mix with higher performance than ordinary taphole mix, and

introduce actual stable high tapping ratio operation.
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1. Introduction

Taphole mix is unshaped refractories which
is used to plug and drill the taphole, and is an
important functional material for smooth blast
furnace operation.

Now, in domestic Japanese blast furnaces
which taphole mix of the tar-pitch type are
mainstream because of their corrosion resis-
tance and cost.

On the other hand, Ceratechno Co., Ltd.
has proceeded with the development of resin
taphole mix in order to improve the working
environment from the late 1980’s.

In general, tar-pitch or phenolic resin are
added to taphole mix as binder. Phenolic resin
has poor residual carbon after firing compar-
ing to tar-pitch. Therefore resin taphole mix
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Table 1 Properties of developed resin taphole

mix
Chemical composition/%
AlOs 13
SiO. 20
SiC 17
C 13
SizN:*Fe 24
Particle size distribution
Maximum particle size / mm 3
+1.0mm / % 22
-0.075mm / % 57
Apparent porosity after heating 19.7
1500°C-3h / % ’
Cold crushing strength dfter heating %6
1500°C-3h / MPa
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has been lower strength and lower corrosion
resistance than tar-pitch taphole mix. Through
the use of a new phenolic resin binder with
high residual carbon and raw materials of high
corrosion resistance, our newly developed resin
taphole mix nearly the same performance as
tar taphole mix.

We were requested to develop a the taphole
mix which can withstand tapping for a long
time with good extruding properties and easy
opening work for high tapping ratio operations.

As a response to those requests, we have
developed a series of dense taphole mix by
the addition of special new additives. As a
result, tapping time has been extended in the
furnace.

2. Characteristics of Resin Taphole Mix for
High Tapping Ratio Operations

Table 1 shows the properties of the newly
developed resin taphole mix for high tapping
ratio operations.

Characteristics and effects of this taphole mix
is as follows.

2. 1 High durability

By the addition of a new special additive
lubricant, binder addition was reduced by 10-
15%.

As a result, the taphole mix was densified
and corrosion resistance and wear resistance
were improved.

Densification was evaluated in apparent
porosity after firing at 1500C. Fig.1 shows the
result.
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Fig.1 Test results of developed resin taphole mix.
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Cut surface

Corrosion rate index
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resin-taphole mix
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Fig.2 Cut surfaces after corrosion resistance test.
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Abrasion rate index
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Conventional
resin-taphole mix
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Fig.3 Cut surfaces after abrasion resistance test.
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Apparent porosity of developed taphole mix
was low.

The corrosion test was evaluated at 1600C
for 8 hours by high-frequency induction furnace
with blast furnace molten iron and slag as ero-
sion agents. Blast furnace slag was replaced
every hour. The corrosion test results are shown
in Fig.2. The depth of the developed taphole
mix was lower than conventional taphole mix
by about 10 percent.

The samples were evaluated by sandblasting
wear test using a sintered alumina abrasive.
The results shown in Fig.3.

Compared to conventional taphole mix, the
amount of wear was significantly less.

2. 2 Extruding and opening properties

Generally, if the amount of binder is decreased,
the taphole mix becomes stiff, and sometimes
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Table 2 Test results of developed resin taphole

mix
Tapping Tapping Rate of
: crack
speed time
index / min occurrence
/ %

N(_ew resin-taphole 1054 118 0.67 7
mix
Conventional o F:
resin-taphole mix 7
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the plugging can't be achieved because the
extrusion resistance in the clay-gun increases.

The developed taphole mix improves the
smoothness and plugs without problems through
the addition of new special additive. The reason
is that new special additives have a slip effect.

It has more shape-retaining (tear resistance)
property than conventional taphole mix. As it is
push into taphole, it could discharge more mol-
ten pig iron and slag from there. Furthermore,
it is considered that cracks in the taphole mix
caused by the volatile gas were decreased by
reducing the amount of binder. Drilling (splitting)
troubles during opening caused by the molten
pig iron and slag remaining in the cracks of the
taphole mix were also reduced.

3. Furnace Applications

Table 2 shows the test results of the devel-
oped resin taphole mixes used in high tapping
ratio operations.

By the application of the developed taphole
mixes, tapping time was extended by about
10%, with no trouble of extruding and opening
during the test period.

After the process of long term testing the
developed taphole mix was usually used as
regular products, and they performed stability
in high tapping ratio operations.

4. Summary

We have developed excellent resin taphole
mix which form a dense structure. They have
extruding and good opening properties and cor-
rosion resistance through the addition of new
special additives.

Our developed taphole mix extended tapping
time without plugging and drilling operation
issue, under high tapping ratio operation. It con-
tribute to improve workability and cost reduc-
tion. We produce excellent performance resin
taphole mix to match our customers' operation.

Resin taphole mix has some advantages to
tar-pitch taphole mix, especially environmental
issue. It is our pleasure to supply our resin
taphole mix to more iron-making customers all
over the world.





