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Tap Hole Sleeve for BOF
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Abstract

An improvement on BOF tap hole sleeve is required for many steel makers in order to avoid
decreasing BOF productivity. The newly developed low carbon MgO-C bricks for the BOF tap hole

sleeve are appreciated by many customers in the world because of the performance stability with

long life and less spalling damage. In this report, we describe the features and actual results of our

typical products
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1. Introduction

Recently, improvement in steel plant productivity
is one of the most important subjects among the
steel makers in the world. Many makers try to
reduce the time needed for lining installation,
gunning and hot casting repairs, and tap hole sleeve
exchange to avoid decreasing BOF productivity. As
for tap hole sleeve bricks, increased life and per-
formance stability without unneeded early sleeve
exchange are strongly required.

We have developed low carbon MgO-C bricks for
the tap hole sleeve of the BOF". The newly devel-
oped products are used for many customers in the
world and show good performance. In this report,
we describe the features and actual results of our
typical low carbon MgO-C bricks for the BOF tap

hole sleeve.
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Table 1 Typical property of low carbon MgO-C bricks for BOF tap hole sleeve

Brand name STH-1AS4 STH-2AS7 STH-2AB16 STH-2AB15 STH-2AB14
Chemical composition MgO 92 89 86 83 81
(%) C 6 8 8 10 12
Apparent porosity (%) 4.5 3.5 3.5 3.5 3.5
Bulk density (g/cm®) 3.13 3.07 3.08 3.04 2.97
Cold crushing strength (MPa) 65 Hb 60 Hb 50
< After heating at 1000°C >
Apparent porosity (%) 7.5 7.5 7.5 7.5 7.5
Bulk density (g/cm’) 3.06 3.02 3.03 2.99 2.92
Cold crushing strength (MPa) 25 30 45 43 40
Hot modulus of rupture (MPa) at 1400°C 13 15 21 20 20
. Anti-oxidation* . AN @) @) O
Additive Pitch powder O O O O O
* Amount of anti-oxidation additive : + < A < O
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Fig. 1 Thermal spalling resistance of MgO-C bricks.
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2. Low Carbon MgO-C Bricks for the BOF Tap

Hole Sleeve

Table 1 shows the typical properties of our low
carbon MgO-C BOF tap hole sleeve bricks. All of
them are unburned MgO-C bricks with carbon

contents below 12mass%. The carbon content is less
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Table 2 Customer list of low carbon MgO-C bricks for
BOF tap hole sleeve

BOF capacity Tap hole sleeve
Company - -
(t/heat) Life (heats) | Thickness (mm)|Carbon (mass%)

A 250 200 120 10

250 250 135

300 140 55 12

350 220 70

340 200 70 8

250 160 65 10

320 250 65 10
B 250 180 50 12

250 150 65 6

250 150 32 8
c 250 100 44 12

80 200 97 10

120 250 55 10
E 275 180 60 6
e 160 110 85 10

250 200 89 6
G 350 120 66 10
H 200 120 67 12
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than ordinary materials, but the sufficient thermal
spalling resistance is obtained by reducing the
amount of anti-oxidation metal additive and by the
addition of large MgO grains (Fig. 1). The abrasion
resistance to molten steel flow is also improved by
lowering the carbon content and adding pitch
powder. We can supply tap hole sleeves molded by
both cold isostatic press (CIP) and oil press.
However, the sleeves molded by CIP are usually
preferred by many of our customers, because they
show better performance due to the monoblock type
structure without joints.
2. 1 STH-2AB14, STH-2AB15, STH-2AB16

STH-2AB14, STH-2AB15 and STH-2AB16 are low
carbon MgO-C bricks with carbon contents of 8-
12mass%. They have high oxidation and abrasion
resistance due to the addition of anti-oxidation
additives. And they have sufficient spalling, oxida-
tion, corrosion and abrasion resistances needed for
the tap hole sleeve. The bricks can be applied to a
variety of conditions by selecting the carbon con-
tent. In addition, the bricks can be stably used due
to the high hot strength even under high structural
stress conditions.
2. 2 STH-1AS4, STH-2AS7

STH-1AS4 and STH-2AS7 are also low carbon
MgO-C bricks with carbon contents of 6 and
8mass% respectively. Lower carbon content contrib-
utes to higher abrasion resistance and reduce the
decrease in tapping time. Although the bricks have
lower carbon content, they have higher thermal
spalling resistance due to the lower amount of metal
additives. Therefore, the bricks show good perform-
ance even when the sleeve is thick causing high

thermal stress.
3. Actual Result

Table 2 shows the customer list of our low carbon
MgO-C BOF tap hole sleeve bricks. Our products
show good performance with 100-250heats in most
of BOFs. Performance of the tap hole sleeve depends

on many factors such as shape and sleeve material,
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operating conditions, method and volume of repair
and so on. As seen in Table 2, a lower carbon con-
tent of sleeve tends to permit a longer life. A reac-
tion layer with MgO aggregates and slag can be
seen to have formed on the hot faces of these bricks
after actual use. That layer seems to play a protect-
ing role against slag and molten steel flow!’. On the
other hand, a thick sleeve also tends to permit a
longer life (Table 2). Thicker walls tend to increase
thermal spalling due to higher thermal stress. But
thermal spalling damage is less on our low carbon
sleeve, which shows longer life and performance
stability with thicknesses of even more than 100mm.

As mentioned above, performance stability is an
important requirement for the tap hole sleeve as
well as longer life. Our low carbon MgO-C bricks
for BOF tap hole sleeves are appreciated by many
customers because of performance stability with

long life and less spalling damage.
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