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Abstract

We developed a new hot gunning repair material for RH degasser snorkels with excellent drying

ability by changing the grain size composition and adding a special additive. This newly developed

material maintains the same adhesion to high temperature surfaces as the conventional material.
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1. Introduction

The RH process is one of the secondary refin-
ing processes. It is carried out using a large
vacuum chamber that consists of an upper
chamber and a lower chamber with two snor-
kels. For hot repairs of RH degasser snorkels,
injection repair material is generally used for
planned repairs and gunning material is gener-
ally used for emergency repairs.

In particular, gunning material can be used
in a relatively short time, so that it is frequently
used at the lower part of snorkels or at the
outer peripheral surface. In addition, gunning
material can be used after every heat when
snorkels are largely damaged. Immediately
after completion of RH treatments, snorkels are
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Fig. 1 Grain size composition.
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subjected to gunning repair, and after curing
for several minutes up to close to an hour, the
snorkels are immersed in molten steel again.
Therefore, the temperature of snorkels at the
time of gunning is as high as 700 T to 900 C
in many cases. For this reason, excellent adhe-
sion to the high temperature surface is required
for gunning material. When RH treatments are
on a tight schedule, curing time after gunning
may be short, and the gunning material may be
insufficiently dried. In this case, boiling occurs
during immersion in the molten steel and the
gunning material peels off. Thereby the durabil-
ity of the snorkels decreases. Therefore, high
drying ability is also an important property.

In this study, we'll report on a new gunning
material for repairing RH degasser snorkels,
which has the same adhesion as that of the con-
ventional material and improved drying ability.

2. Gunning Material JTM-M-537 for
Repairing RH Degasser Snorkels

Fig.1 shows the grain size composition of
the conventional material and the developed
material. Developed material JTM-M-537 has
more coarse grains and less fine powder than
the conventional material. Since there will be
many coarse grains in the repaired body, it can
be expected that the drying property will be
improved in actual use. In addition, a special
additive with high thermal conductivity was
added to developed material JTM-M-537. The
additive effect is considered to be that heat is
transferred to the inside of the repaired body
in a shorter time after gunning and curing, and
drying ability is improved.

3. The Results of Gunning Test

The conventional material and the developed
material were each tested for gunning on a high
temperature surface and the adhesion rates
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Fig. 2 Schematic diagram of gunning test.
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were compared. In addition, the drying ability
was evaluated by temperature measurement of
the surface of the repaired body after gunning.
Fig. 2 shows the gunning testing method. The
castable panel was previously heated to 1000 C
by a burner. This panel was taken out of the
furnace, and the gunning test was carried out
when the temperature reached 800 C. The
surface temperatures of the gunned conven-
tional and developed materials were measured
by thermography camera and drying abilities
were confirmed.

Fig. 3 shows the gunning test results. The
developed material showed almost the same
adhesion rate as the conventional material. In
addition, there was no peeling of the surface layer
by water vapor at the time of gunning and the
repaired body was stiff after gunning. From the
above, it is considered that the gunning mate-
rial can be installed on the surface of snorkels
after the completion of the RH treatment even
in actual use. Furthermore, since the amount of
the water addition of the developed material is
less than that of the conventional material, it is
considered that the developed material will also
be an effective measure against boiling during
operation.

Fig. 4 shows the measurement results of the
thermography carried out five minutes after
gunning. It can be seen that the developed
material has a faster rise in surface tempera-
ture after gunning and high drying ability com-
pared with the conventional material. In actual
repairing of the RH degasser snorkels, drying
in a short time after gunning is considered to
be possible. Therefore, even when the curing
time after gunning repair is shorter than that
of the conventional material, immersing in mol-
ten steel becomes possible. It can be expected
that the operation rate of the RH treatment is
improved.
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Fig. 4 Surface temperature measured by thermography camera.
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4. Conclusion

We developed a new hot gunning repair mate-
rial for RH degasser snorkels with excellent
drying ability. It was designed to maintain the
same adhesion to a high temperature surface as
the conventional material by changing the grain
size composition and adding special additives. It
has already been used on actual machines and
is performing well. We intend to improve this
material and apply it at many steel companies
throughout Japan.





