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Abstract

The installation time was able to be shortened to 2/3 of the conventional by applying a

continuous mixer to the installation of castables for the main trough in hot conditions.

Durability was almost equal to the past.
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1. Introduction

Shortening the installation time of
castables is required by various situations.
Especially, shortening the installation time
of main trough castables is very important
in the blast furnace which has only two
tapholes and two main troughs. Only one
taphole and one main trough can be used
during the main trough repair. The problem
tends to occur during continuous tapping at
one side. When a problem occurs at the
taphole or the main trough under use, a blow
down might become necessary. Therefore, it
1s necessary to shorten the repair time of the
main trough.

In order to shorten trough castable instal-
lation time, the application of the continuous
mixer was tried and it succeeded in Kobe
Steel Kobe works No.3 blast furnace. This
report introduces applying the continuous
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Fig. 1 Outline of continuous mixer.
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mixer for installing trough castables.

2. Continuous Mixer

There are some reports'”?’ about the appli-

cation of the continuous mixer to the install-
ing of castables. However, there are few
practical uses at the part where conditions
are severe.

Fig.1 shows the outline of the continuous
mixer used this time. It is generally used for
kneading the mortar. The material in the
hopper is sent to the cylindrical part and
water 1s added. The material and water are
mixed and sent to the outlet by rotating
blade.

3. Mixing Test

Mixing castables for ML (metal line) and
SL (slag line) of the main trough by continu-
ous mixer was compared with mixing by
usual mixer. The water addition in continu-
ous mixer tended to increase compared to
usual mixer. The tendency was large in the
SL castable. The apparent porosity of the
samples cast and dried was high, and the
strength was low in the case of the continu-
ous mixer as shown in Fig.2 and 3.

The total time from the addition of water
to the end of kneading i1s short with the
continuous mixer. Therefore, it is not easily
mixed uniformly and the fluidity is low. It is
thought that the increase in apparent poros-
ity and decrease in strength occur easily due
to the additional water increase in water
addition and insufficient mixing in the
kneading of trough castables with materials
for which are not hydrophilic such as
carbons. Under such conditions, there was
fear that durability would decrease greatly.

4. Improvement

The continuous mixer and the castables
were improved. The shape of the kneader
blade was changed to improve kneading
performance. The castable dispersing agent
was adjusted to obtain fluidity with short



Vol. 51 2008

95 O conventional mixer |
O continuous mixer

B improved continuous mixer

Cold crushing strength [MPa]

ML castable SL castable

Fig. 2 Comparison of cold crushing strength
after drying.
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Fig. 3 Comparison of apparent porosity after
drying.

kneading time. After having improved these
areas, the apparent porosity and strength of
samples mixed by continuous mixer were
almost the same as those mixed with the
usual batch type mixer. (Fig.2,3) However,
when kneading by continuous mixer the feed
of the material decreased temporarily, and
the water addition sometimes became exces-
sive. Therefore the strength of the castables
has been increased to prevent the strength
from easily decreasing even in the case of
excess water.

Cement 1s used as a hardening agent for
the trough castables. Cement, however, tends
to change with the lapse of time and the
hardening time of the castable when
installed, 1s sometimes markedly different
from set hardening time. The ingredients of
the castables and cement are generally
separated to prevent this change and cement
1s added in the batch type mixer at the
installation. However, when the continuous
mixer 1s used, the change in hardening time
1s greater because the cement should be
mixed beforehand. It is difficult to add the
hardening adjustment agent and to adjust
the hardening time at installation. So,
to reduce the influence of change with the
lapse of time and to make the hardening
adjustment unnecessary, the castables are
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Table 1 Typical properties of castables

ML Castable | SL Castable
Al,Os 62 12
Chemical SiO; 1 1.5
composition SiC 14.5 75
[mass%] C 4 2
MgO 15 -
Apparent 110°C-24h 14.7 15.0
porosity 1000°C-3h 17.4 15.6
(%) 1500°C-3h 17.1 15.6
110°C-24h 2.86 2.64
Bulk density | 1000°C-3h 2.84 2.65
16500°C-3h 2.84 2.6b
Cold crushing | 110°C-24h 18 18
strength 1000°C-3h 36 36
[MPa] 1500°C-3h 30 m
Permanent 110°C-24h -0.03 -0.03
linear change | 1000°C-3h -0.06 -0.06
(%) 1500°C-3h +0.03 +0.36
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manufactured within one week before the
installation. When installation was per-
formed under hot conditions, the influence of
change with the lapse of time on the harden-
ing time was small and castables older than
one month after manufacturing had no prob-
lem during installation.

b. Application for the Installation of Main
Trough Castables

The typical properties of the castables used
are shown in Table 1. The continuous mixer
was applied for the installation of the main
trough castables (installation amount ML
castable: about 5t and SL castable: about 5t)
in hot conditions. As a result, the installa-
tion time was able to be shortened to about
60 minutes from about 90 minutes when the
usual batch type mixer was used.

The hardening time was the same as the
former and the time from the installation
end to removal of the mould was about 1
hour.

The damage situation was usual.
Durability was better than that of the past.
The continuous mixer has been used regu-
larly in the installation of main trough
castables up to now since 2006.

6. Conclusion

The continuous mixer was applied for the
installation of main trough castables in hot
conditions, and the installation time was
shortened. It is thought that the application
of the continuous mixer to other installa-
tions will be effective in shortening the
installation time, and when the amount of
installation is large, the effect will be espe-
cially large. Application for the installation
of main trough castables in cold conditions
and the installation of other trough castables
1s being advanced at present.
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