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Abstract

A new high-temperature glue which hardens quickly and adheres well has been developed.

When the new glue was used for installing a gasket on the tip of the ladle lower nozzle, the gasket

did not drop off while the ladle was moving from the ladle maintenance yard to the continuous

caster until the lower nozzle connected to the ladle shroud. On the other hand, the gasket and glue

were easily cleaned up from the lower nozzle after use.
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1. Introduction

A hard type gasket used at the joint area
between the continuous casting nozzles is
more air tight than conventional gaskets made
of ceramic fiber. Therefore, it is effective for
preventing molten steel oxidation and joint area
erosion caused by air aspiration. However, when
a hard type gasket is used between the ladle
lower nozzle and ladle shroud, the gasket needs
to be attached on the tip of the lower nozzle
with a high-temperature glue at the ladle main-
tenance yard in advance because it is difficult
to place it directly on the center of the ladle
shroud seat since the hard type gasket soft-
ens in a moment at high temperature. A new
high-temperature glue named “SIM#087W" has
been developed. It was used for the purpose of
the attaching a hard type gasket on the ladle
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Fig. 1 Location of lower nozzle gasket.
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lower nozzle.
2. Advantages of Hard Type Gasket

Fig. 1 shows the location where a gasket is
used between the ladle lower nozzle and the
ladle shroud. Fig. 2 shows photographs compar-
ing the appearance of a conventional ceramic
fiber gasket to that of a hard type gasket. The
advantages of the hard type gasket named
“CRX-JA6C-5" are as follows.

1) Prevent molten steel from oxidation due to
tight air sealing.

2 ) Prevent erosion at ladle shroud seat caused
by air aspiration.

3) Less metal sticking on tip of lower nozzle.

4) Easily removable from ladle shroud with
attached carbon sheet on outside of gas-
ket.

3. Installation Procedure for Lower Nozzle
Gasket

As mentioned above, the gasket needs to
be attached on the lower nozzle at the ladle

Ceramic fiber gasket

Hard gasket (CRX-JAGC-5)

Before
use

After
use

Ladle
shroud

Fig. 2 Comparison between conventional ceramic fiber gasket and hard gasket CRX-JA6C-b.
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1) Lower nozzle after use

4) Install new gasket

Fig. 3

on lower nozzle tip
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maintenance yard. Fig. 3 shows the installation
procedure for the lower nozzle gasket. At first,
the used gasket is removed from the lower
nozzle with a gasket handling tool. A high-
temperature glue is applied directly from a tube
to the inside surface of the new gasket. The new
gasket is placed on the gasket handling tool and
compressed to the tip of the lower nozzle.

4. Features of New High-Temperature Glue

After the attaching of a gasket on the lower
nozzle at the ladle maintenance yard, the ladle
moves to BOF, refining processes such as a RH
degasser and to the continuous caster. It takes
several hours from the attaching of the gasket
until the ladle lower nozzle connects to the
ladle shroud. Therefore, the high-temperature
glue requires quick hardening and high adhe-
sion abilities to avoid the gasket dropping off.
Since the new glue contains a special binder,
it hardens more quickly than the conventional
mortars and adheres firmly even to a slippery
surface such as a lower nozzle that contains

2) Clean up lower nozzle tip with gasket handling tool

Installation procedure for lower nozzle gasket.
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Table 1 Typical properties of high temperature glue

Brand name SIM#087W
Application Glue for refractories
Appearance Light brown paste
Chemical composition (% mass fraction)

SiO, 81

Al:Os

Fe:0s 1

Water 10

Typical drying condition

24 hours or more at room temperature

30 minutes or more at 150°C
or

Maximum service temperature 1000°C
Adhesive strength

150°C after 1 hour 5MPa

1000°C after 3 hours 4MPa

Features

n
2)
3)

Quick hardening
Easily removable after use
Small tube container (260g/pc)
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carbon. On the other hand, the mix of the new
glue is also designed in considering detachabil-
ity after use. Therefore, both the gasket and
the glue are easily cleaned up from the lower
nozzle after use although new glue adheres well
when a gasket is attached with it. The new glue
is available in a tube so that it can be applied
directly to the subject surface without any
tools. The typical properties of the new glue
are shown in Table 1.

5. Conclusion

A new high-temperature glue which hardens
quickly and adheres well has been developed.
When the new glue was used for installing a
gasket on the tip of the ladle lower nozzle, the
gasket did not drop off while the ladle was mov-
ing until the lower nozzle connected to the ladle
shroud. On the other hand, the gasket and glue
were easily cleaned up from the lower nozzle
after use. The new glue is available in a tube
so that it can be applied directly to the subject
surface without any tools. We hope that the
new high-temperature glue “SIM#087W" can
be used for a variety of purposes other than
gasket installation.





