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Carbon Bonded Gunning Material for Super High-Temperature Installation
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Abstract

Conventional carbon bonded gunning mixes have the draw backs of the adhesion significantly

declining at over 1300C. Therefore, it was necessary to lower the temperature of the repaired

area with excess water. The developed items are carbon bonded gunning mixes which have

substantially improved adhesion at high-temperatures of over 1300C by using new technology

adhesion aids.
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1. Introduction

Carbon bonded gunning materials for
BOF repair have high corrosion and peeling
resistance compared with phosphate bonded
gunning materials. Therefore, carbon bonded
gunning materials are generally applied to slag
attacked areas especially around the tap hole
and trunnion sides. (Fig. 1) However, conven-
tional carbon bonded gunning mixes have the
draw backs of the adhesion significantly declin-
ing at over 1300C. Therefore, it was necessary
to lower the temperature of the repaired area
with excess water. So, we will introduce our
carbon bonded gunning materials which were
newly developed for super high-temperature

installation.
2. Characteristics of Developed Items

Carbon bonded gunning materials contain

less low melting point components because
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Fig. 1 Gunning on inner wall of BOF in hot

conditions.
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special organic matter is used as the binder.
Carbon bonding inhibits over-sintering and
slag penetration. As a result, carbon bonded
gunning materials have the qualities of low
peeling damage and high durability. Also,
unlike phosphate bonded gunning materials,
carbon bonded gunning materials do not pol-
lute molten steel because they are phosphate
free. The newly developed-items in this paper
are the carbon bonded gunning materials
which have substantially improved adhesion
at not only around 1000C but over 1300C by
using adhesion aids (new technology). The new
gunning material resulted in shortened repair
time, improved peeling resistance and reduced

number of repairs.
3. Qualities of Developed Items

Table 1 shows the qualities of the developed
items. As a result of increased carbon content,
peeling resistance and durability improved in
the order corresponding to JTM-M-168, JTM-
M-207 and JTM-M-191. At the same time,
the combustive hardening time tended to be
extended. Above all, JTM-M-207 is the item
that has both short combustive hardening time
and high durability.

Table 1 Properties of carbon bonded gunning mixies
Brand name JTM-M-168 JTM-M-207 JTM-M-191

Chemical composition (mass%)
MgO 84 78 77
C 7 9 13
Grain size distribution

Max. size (mm) 3 3 3

>1.0mm (%) 28 28 28

<0.075mm (%) 38 38 38
Physical properties (after 1000°C)
Apparent porosity (%) 30 31 32
Bulk density (-) 2.8 2.8 2.8
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Table 2 Performance results for carbon bonded gunning mixes

Repaired area Trunion sides
Temperature 1000~1200°C 1300°C 1500°C
Mix consumption 200~1000kg/time
Conventional 9~5oh 9~3ch Och
product
Durability Newly _ §5~10ch 5~7ch 1~2h
developed mix
Applied product JTM-M-207 JTM-M-207 JTM-M-191

Fig. 2 Photograph after repair at 1500°C.
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4. The Results of Application for Actual

Furnace

The results for application of the new carbon
bonded gunning materials which we developed
for super high-temperature installation are
shown in Table 2. The developed items showed
good adhesion at various temperatures (1000~
1500C). As a result, repairing high-temperature
areas (1300~1500C) where it was difficult to
repair by conventional carbon bonded gunning

materials, was possible. (Fig. 2) The results of
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actual furnace application show that the devel-
oped items are 2 to 2.5 times more durable
compared with conventional carbon bonded
gunning materials. Therefore, the developed
items should contribute to long BOF service life

and improvement of operating rates.



