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Two-Way Repair Material for Trowelling & Gunning
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Abstract

We report on a new type of repair material for trowelling and gunning. Patching can be
performed by trowl in the case of a small area, or by gunning in the case of a large area. This
two way repair material is appreciated for it's endurance and good installation qualities by

many customers. In the case of LF ladle repairs, the repair material remained after 30heats.
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So, the ladle life can be extended and refractory cost per charge can be reduced.
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1. Introduction

Recently Japanese steel makers are in full
operation. It is important to lengthen the
service life by using repair materials as well
as by improving base materials.

The repair materials of the steel making
process usually are low-cost magnesia gun-
ning materials. But, this material doesn't
have a long enough service life in some cases,
because of deep slag penetration and peeling
during use. Meanwhile, alumina-magnesia is
expected to yield high performance, shallow
slag penetration and good peeling resistance,
if the alumina in the gunning material
doesn't relate the inclusion problem of steel.

This report explains about the cold repair
alumina-magnesia material useable for

both gunning and trowelling installation
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Table 1 Typical properties of repair material

Spinel-Magnesia | Alumina-Magnesia
Brand name SSC-SM122T SSC-AM340T
AlL,O, 80 85
Chemical Composition (%) MgO 14 10
SiO, 1 1
105°C/24 h - 0.10 - 0.03
Linear Change (%) 1000°C/ 3h - 0.37 - 0.13
1500°C/ 3h +0.12 +2.36
Modulus of Rupture 105°C/24 h 3.2 (14.9) 4.2 (13.1)
(Crushing Strength) 1000°C/ 3h 2.8 (10.4) 2.6 (11.1)
(MPa) 1600°C/ 3h 18.5 (51.6) 20.3 (64.3)
Apparent Porosity 105°C/24 h 28.0 (2.50) 23.4 (2.72)
(Bulk Specific Density) 1000°C/ 3h 34.0 (2.43) 30.2 (2.63)
(%) 1500°C/ 3h 33.4 (2.41) 34.3 (2.43)
Water for trowelling (%) 13~16 11~13
Water for gunning (%) 9~10 8~ 9
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methods. This repair material is appreciated
for its easy handling qualities and good
durability.

2. Features and Use Method

The new repair material can be both
trowelled and gunned. The trowelling
method can be selected in the case of a small
repair amount, and the gunning method can
be selected in the case of a large repair
amount. The installation method can be
selected according to local conditions.

This material has a wide water addition
range, so can be applied for several repair
installation situations from hard type like
patching mix to soft type like mortar mix by
ajusting water content.

When this material is applied with the
gunning method, the adjustment of water
content i1s very easy because of the wide
range of useable water content. The water
content of the gunning method is smaller
than the trowelling method, so the gunning
method can permit better quality than the
trowelling method. But the material has to
be applied within the useable range of water

content, as too low of a water content causes



Vol. 51 2008

Fig. 1 Condition of gunning.
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dusting and poor structure.

This material needs 15hours curing time
for both installation methods, because the
binder includes alumina cement which re-
quires adequate hydration. The explosion
resistance of this material after curing is
very good, so the required drying time is
shorter than that of castables. If the repaired
section's thickness is less than 100mm and
the surface temperature is maintained at
200-300°C, drying can be completed in 5-6
hours.

The material properties for both trowel-
ling and gunning are shown in Table 1.
Various type of the material is provided
from high grade to low grade.

3. Examples in Practical Use

3. 1 Trowelling
Because of easy handling, this repair
method 1s applied to the ladle for partial
repairs.
* Ladle : Installation of top of wall
* Ladle : Repairing dents in walls and bot-
tom
* Ladle : Heaping up for level control when
the slag line bricks are changed
e Tundish : Repairing dents in walls and
bottom
* Other applications
3. 2 Gunning
One example of LF ladle wall repair by
gunning method i1s outlined. The original
wall is lined with AlO;-MgO-C bricks and
the repair material is alumina-magnesia.
Fig.1 shows the gunning conditions.
Because there was little dust, it was easy to
measure the thickness of the installed body.
In this case, the thickness of the installed
body was 20~70mm. Fig.2 shows the wall of
the ladle during hot operation after 15heats.
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Fig. 2 Wall of ladle during hot operation.
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Fig. 3 Cross section of repair material on brick
after 30chs.

Because the joint of the bricks were not
visible, it was concluded that the repair
material remained on the brick, and the wall
was protected. Damaged of the repair mate-
rial was observed after 20~30heats. So the
material gave sufficient durability by gun-
ning. Fig.3 shows a cross section of the re-
pair material on a brick after 30heats. Repair
material of 10~20mm thickness remained on
the brick with strong adhesion.

4. Conclusion

We developed a repair material that is
installable by both trowelling and gunning
methods. In the case of trowlling the mate-
rial has easy handling qualities and good
durability. In the case of gunning application
to the wall bricks of an LF ladle, repair
material of 50mm thickness remained on the
brick after 30heats. Good durability was
confirmed. By using this repair material, it
1s possible to control the life of the damaged
areas and to balance them with other areas.
This will be able to contribute to reduce the
refractory total costs.



