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Quick Drying Hot Gunning Repair Mix for RH Degasser Snorkel
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Abstract

The gunning i1s the most popular hot repair method for the RH degasser snorkel. But, the

gunned body easily peels off because of steam when dryness is slow during gunning. If the

curing time after gunning is short, a gunned body with insufficient dryness is used,

durability becomes poor because of explosions. In this report, quick drying hot gunning repair

mix 1s introduced. An actual furnace test has already been started, and quick dryness and

good durability of the new gunning mix has been confirmed.
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1. Introduction

All steel plants in Japan are in full opera-
tion in order to satisfy the aggressive
demand for steel recently. Steel production
including the RH degassing process has been
increasing due to the increase in high quality
steel production and the refining process
specialization trend. As a result, the role of
the RH degasser has become more important.
Therefore, the exchange frequency of RH
degasser snorkel, repair time, and the
number of times the snorkel is repaired need
to be reduced in order to raise the operating
ratio of RH degasser. Hot repair mix for the
snorkel requires not only high durability but
also high adhesiveness. Gunning is the most
popular hot repair method for the RH
degasser snorkel. But, the gunned body
easily peels off because of steam when
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Fig. 1 An example of RH degasser snorkel lining.
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Fig. 2 Typical wear profiles of RH degasser
snorkel lining.

dryness is slow during gunning. If the curing
time after gunning is short, a gunned body
with insufficient dryness is used, durability
becomes poor because of explosions. In this
report, quick drying hot gunning repair mix
1s introduced.

2. Refractory Lining and Typical Damage
Profile of RH Degasser Snorkel.

An example of RH degasser snorkel lining
1s shown in Fig.l. The inside lining with
good erosion resistance to molten steel flow
1s MgO-Cr:0O; brick, the outside lining is a
high alumina castable. Recently, Al,O;-MgO
castable® with high erosion resistance is
used in many cases. Typical wear profiles of
RH degasser snorkels are shown in Fig.2.
The following are the causes of damage to
the inside lining of the snorkel. Abrasion and
erosion by molten steel flow and gas bubble
treatment, structural spalling with slag
penetration, cracks caused by deformed shell,
invading skull and falling off of lower end.
The damages of the outside lining of the
snorkel are mainly thermal spalling and
structural spalling with slag penetration.
Slag erosion to slag line occurs.



Vol. 51 2008

Just after gunning

New mix

Conventional mix

=

=

Shinagawa Technical Report

5 minutes after gunning 500.0°C

E 30.0°C

Fig. 3 The gunned body temperature distribution after gunning by thermography.
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3. Hot Repair Methods for RH Degasser
Snorkel

In most cases, hot repair methods for RH
degasser snorkels use a filling mix? and the
gunning mix*. The filling mix is used not
only for the inside lining of snorkels but also
for the lower vessel part with leg pipes. The
durability of the filling mix is superior to the
gunning mix. Repair by the gunning mix is
performed frequently, because it takes a
comparatively short time. In particular,
intensely damaged snorkel in the last stage
may be repaired after each degassing treat-
ment. The snorkel is gunning repaired imme-
diately after the degassing treatment, and it
1s again immersed in molten steel after
curing (for about 10 minutes to 30 minutes).
The gunning repair is performed by an
automatic gunning machine, or manual
operation. If the water evaporation from the
gunned body is late, popping occurs to the
gunned body surface easily because the
temperature of the snorkel is 700 to 800 C
during gunning repair. In addition, since the
curing time is short, a gunned body which is
not completely dry may be immersed in
molten steel causing poor durability.
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Fig. 4 Results of gunning tests (at 800°C).

Table 1 Characteristics of hew gunning mix

Name | j1p1om-210
ltem

Chemical compositions% MgO 86
(mass%) SiO, 6
Ca0 4

Linear change 105°C-24h —0.06

(%) 1000°C-3h —0.03

’ 1500°C-3h —0.18

Modulus of rupture 1880902‘3? g;
(MPa) o )
1500°C-3h 46

Apparent porosit 105°C-24h 27.8
SRl Sk 1000°C-3h 30.3

’ 1500°C-3h 273

*Without special additive
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4. The Characteristics of Quick Drying
Hot Gunning Repair Mix for RH
Degasser Snorkel

In order to be overcome the problems
described above, a hot gunning repair mix
which quickly dries after gunning was devel-
oped. MgO with high corrosion resistance
and good cost performance was selected as
the gunning mix base. The new mix and a
conventional mix were gunned on a castable
panel heated to 800°C. Fig.3 shows the
gunned body temperature distribution 5
minutes after gunning by thermography.
Fig.4 shows photographs of the gunned body
surface after gunning. The rise in the gunned
body temperature of the new mix was faster
than the conventional mix, and new mix
dryness was also very quick. Therefore, the
following effects are expected in actual
snorkel repair.

(OThe new gunning mix has excellent
adhesiveness because the moisture es-
capes easily from that mix.

@The new gunning mix can be immedi-
ately immersed in molten steel after
snorkel repair, because the time required
for dryness is very short.

@ The new gunning mix has high durabil-
1ty in spite of short repair time.

5. Conclusion

Table 1 shows the characteristics of the
new gunning mix. An actual furnace test has
already been started, and quick dryness and
good durability of the new gunning mix has
been confirmed. We want to expand the scope
of the new gunning mixes not only to the RH
degasser snorkel but also to the furnace
which requires short time hot repair and
others from now on.
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