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Abstract

We developed a dry coating for the tundish in order to improve steel quality and extend the

life of work lining materials. In this report, we showed installation technique of the dry coating

material and the characteristics of our developed material.
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1. Introduction

In the continuous casting of molten steel, the
tundish is the final vessel with a refractory lining.
In addition to a working lining of alumina-silica
refractories, the surface of the lining is coated
with basic materials to prevent contamination
of molten steel by refractory components (e.g.
Si0.). Dry gunning installation of MgO material
is widely used for the coating of tundish linings
to improve molten steel quality, simplify the
removal process of residual skull and protect
the work lining materials. It should be noted
that dry gunning is the name of an installation
method which distinguishes material condition
before gunning. In the case of dry gunning, the
material is supplied to the gunning nozzle in
dry condition and mixed with water within the
nozzle. The installed material contains water.
Although the installed tundish is used after
heating, residual moisture in the materials can
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Table 1 Material Properties

RM-9039R
. MgQO 82
ghem|oq| . Cal 39
omposition sio 6.7
(%) 102 .
C 1.6
L Max grain size (mm) 1
Grain size 0.3mm (%) 50
Linear Change 200°C-3h 0.0
(%) 1500°C-3h -3.8
200°C-3h 2.0
MOR (MPa) 15001C-3h 43
200°C-3h 3.0
CCS (MPa) 1600°C-3h 16.6
Material Requirment (kg/m° 2000
Remarks Resin bonded
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result in hydrogen pickup in the molten steel
when conventional coating materials are used.
We have newly developed a non-moisture dry
coating material to improve steel quality. The
installation method and characteristics of our
newly developed dry coating material are
explained in this report.

2. Material and Installation

The typical properties of dry coating material
RM-9039R are shown in Table 1. Dry coating
material is a moisture free powder material
mainly composed of MgO aggregates. Installa-
tion of dry coating material is simple. Although
preparation of the mould is required, the dry
coating material can be installed only by filling
the material into the space between the work
lining and the former. After installation, curing
is not necessary and drying time can be short.
Moreover, improvement in the service life of the
work lining can be expected by using the dry
coating material because it has high thermal
spalling resistance and high slag corrosion
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Fig. 1 Installation procedure for dry coating material.
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Fig. 2 Dimension of testing sample.
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resistance.

The installation procedure for the dry coating
material is shown in Fig. 1. First, the dry coat-
ing material is filled in the bottom of tundish,
and then the mould is set. Next, the dry coating
material is filled into the space between the work
lining and the mould, and the packing condition
of the filled material is improved by vibration.
After drying at 300~400C, the mould is taken
off.

3. Evaluation

3. 1 Thermal spalling resistance

The dimension of test sample are shown
in Fig. 2. The
installed into the frame with the dimension of
W230mmXxL230mm>H220mm (thickness : 30—
50mm). And then, molten iron (about 1500C)
was poured from the induction furnace into the

dry coating material was

sample without preheating. After the solidified
iron was removed, the influence of thermal shock
on the dry coating material was investigated.

Surface condition after test |

Fig. 3 Procedure of thermal shock test and surface condition before and after test.
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Fig. 4 Result of slag corrosion test.
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The results of the rapid heating test are
shown in Fig. 3. No cracks were observed on
the sample surface, demonstrating that the dry
coating material has excellent thermal spalling
resistance.

3. 2 Slag corrosion resistance

The slag corrosion test was conducted at
1550C for 3 hours. Synthetic slag (C/S=1.25)
was replaced every one hour, during the test-
ing. The results of the slag corrosion test are
shown in Fig. 4.

The dry coating material showed better slag
corrosion resistance than the conventional dry
gunning material. Therefore, the dry coating
material is expected to resist reaction binding
with work lining, which shortens dismantling
time of the coating and extends service life of
work lining.

4. Summary

We have developed a dry coating material for
tundish that eliminates the possibility of hydro-
gen pickup in molten steel. The characteristics
comparison of the dry coating material and the
dry gunning material are shown in Table 2. The
dry coating material has high thermal spalling
resistance and high slag corrosion resistance,
hence it is expected to extend the service life
of work lining.

Table 2 Characteristics comparison of the dry coating material and the dry gunning material

Dry coating material

Dry gunning material

®No curing time needed
@Improved service life
®Low thermal conductivity

Advantages

(MNo Hydrogen pickup (no water used)
@No mixer required (simple installation)

(DEasy to automate (low labor cost)
@Shorter curing time (than wet)

@ Dust

@Mould must be heat proof
@More material used
(Thickness:30mm)

Disadvantages

(MDust
@Rebound






