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@ Tap hole construction of a metallurgical vessel, method of renewing it and brick for use with it.

@ A tap hole construction of a metaliurgical vessel
with a refractory lining has a plurality of annular
bricks (4) arranged in the longitudinal direction of the
tap hole and having central openings which provide
the tap hole flow passage (1) and refractory casting
or spraying material (6) around said bricks (4) to fix
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them in place. To improve the centering of the tap
hole and to make its renewal easier, at least one of
the annular bricks (4) has at least one projection (7)
projecting radially from its peripheral outer face.
After introduction of the surrounding material (6), the
projection becomes embedded in the material (6).
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TAP HOLE CONSTRUCTION OF A METALLURGICAL VESSEL, METHOD OF RENEWING IT AND BRICK FOR
USE WITH IT

The invention relates to a tap hole construction
of a metallurgical vessel having a wall with a refrac-
tory lining and a tap hole in the vessel wall for
discharging liquid metal out of the vessel. The
invention also relates to a method of renewing such
a tap hole construction and to a brick for use in
such a construction and such a method.

In a known tap hole construction, the flow pas-
sage is provided by an assembly of annular bricks,
which are arranged in the metallurgical vessel wall.
A refractory casting or spraying mass or material is
introduced between the annular bricks and the re-
fractory lining, to fix the bricks in place. Such a
metallurgical vessel is known from the practice of
steel making, for example the oxygen steel pro-
cess. See for example NL-A-6707057. In such a
vessel a process is performed on the crude liquid
metal in the vessel until a desired quality is
reached, whereupon the finished steel is dis-
charged out of the vessel through the tap hole by
tilting the vessel.

In the case of a new tap hole, this tapping
typically takes about ten minutes but the tap hole
becomes enlarged through wear. Consequently
after a number of charges have been processed in
the metallurgical vessel, tapping time reduces to,
for example, about four minutes. Then it is neces-
sary to repair or renew the tap hole in order to
avoid further reduction in tapping time and to pre-
vent the refractory lining of the vessel wall from
being affected.

Prior to the tap hole being repaired, the refrac-
tory casting or spraying compound still remaining
is removed by being drilled out. Then an assembly
of annular bricks is placed in the vessel wall where
the tap hole is located. To this end the metallur-
gical vessel is brought into a tilted position and the
assembly of annular bricks is held in the correct
place using a fork lift truck for example. The an-
nular bricks are prevented from moving laterally
relative to each other by interlocking recesses and
projections. Because this assembly is very heavy it
is very difficult to position and maintain the annular
bricks at the location of the tap hole.

After the assembly of annular bricks has been
introduced and located at the tap hole position, the
repair is completed by introducing a refractory
casting or spraying compound between the annular
bricks and the refractory lining of the vessel wall.
Then the fork lift truck is driven away.

Moreover, even after the casting or spraying
compound has been introduced but has not fully
hardened, the assembly of annular bricks can sink
under the weight of the bricks as soon as the fork
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lift truck is driven away. Repairing the tap hole in
accordance with the current procedure is not only
very hard, but also often suffers from the defect of
poor positioning of the new tap hole in the vessel
wall.

The result of this is that the maximum number
of charges to be processed in the repaired met-
allurgical vessel is not as high as is possible in an
optimally repaired vessel. Indeed this leads to high-
er operating costs because the next repair be-
comes necessary earlier.

It is mentioned that other tap hole construc-
tions are known. US-A-3463475 shows tap hole
bricks with square shapes having external projec-
tions which cooperate with recessss in the adjacent
bricks of the lining.

Replacement of such bricks requires extensive re-
building of the lining.

The object of the invention is o achieve the
better and easier positioning and maintenance of
the position of the assembly of annular bricks at
the location of the tap hole.

The tap hole construction in accordance with
the invention is set out in claim 1. The projection or
projections on the brick ensure that the annular
brick in question, and because the bricks are inter-
locked the whole assembly of the annular bricks,
maintains at least a minimum distance from the
refractory lining of the vessel wall, even after the
casting or spraying compound has been intro-
duced.

The tap hole construction in accordance with
the invention further presents the advantage that a
slag stopper as described in NL-A-8801231 of the
present applicants is more effective. It is believed
that, with the better location of the tap hole, the
slag stopper is able to seal off the tap hole better
as soon as slag is about to be tapped. Conse-
quently, at the same time the quantity of steel
tapped from a charge may be higher.

Another significant advantage of the invention
is that it can improve safety. Repairing the tap hole
in accordance with the current procedure necessi-
tates the permanent presence of the fork lift truck
in order to hoid the assembly of annular bricks
properly in position. This means that there is no
room for a roof structure under which the casting or
spraying compound can be introduced, giving pro-
tection to an operator from any waste which might
fall from the stack above the metallurgical vessel.
With the invention the fork lift truck may be driven
away directly after the assembly of annular bricks
has been put in position and a mobile roofing
structure may then be placed in the spot where the
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fork lift truck was standing so that protection is
given against falling waste.

Preferably the or each annular brick provided
with a projection has three such projections spaced
circumferentially. Preferably each projection has
the shape of a ridge extending in the axial direction
of the brick. This helps achieve optimum centering
of the new tap hole.

To achieve good centering over the full length
(for example 2 meires) of the new tap hole it can
be sufficient to provide two annular bricks with the
radial projections which two annular bricks are lo-
cated respectively near to the inner end and to the
outer end of the tap hole. The remaining bricks
then may have no such projections.

The invention further provides a method of
renewing a tap hole construction of a metallurgical
vessel as set out in claim 5, and a tap hole brick as
set out in claim 9.

The invention will now be illustrated by way of
example with reference to the accompanying draw-
ings in which:-

Fig. 1 shows in section the tap hole portion of
the wall of a known metallurgical vessel;

Fig. 2 shows in section the corresponding tap
hole portion of a metallurgical vessel in accor-
dance with the present invention; and

Fig. 3 shows an annular brick in accordance with
the invention, used in the tap hole construction
of Fig. 2.

Metallurgical vessels of the kind to which the
invention relates are known and do not require
further description here. The tap hole constructions
of two metallurgical vessels are shown in Fig. 1
and Fig. 2 in accordance with the known state of
the art, and in accordance with the invention re-
spectively.

In each case, the tap hole passage 1 is pro-
vided by the ceniral hole of an assembly of annular
moulded bricks 4 located within a permanent re-
fractory lining 2 of the vessel wall 3 of the metallur-
gical vessel. These moulded bricks are prevented
from moving laterally relative to one another (i.e.
radially with respect to the tap hole axis) by coop-
erating recesses and projections at their axial end
faces so that the tap hole 1 is formed with an
essentially smooth inner wall 5. When viewed along
the length of the tap hole 1, it can been seen that
the inside diameter of the tap hole 1 increased in
size at selected places, in steps towards the inte-
rior of the metallurgical vessel. A refractory casting
or spraying compound 6 is introduced between the
annular bricks 4 and the refractory lining 2, to fix
the bricks 4 in place.

The method of renewing the tap hole construc-
tion of both Figs. 1 and 2 has been described
above. Briefly, the worn bricks 4 and compound 6
are removed e.g. by drilling, the new assembly of
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bricks 4 is put in position and new compound 6 is
introduced.

Fig. 1 shows that the tap hole 1 of known
construction is not centered well in the vessel wall
3. This has the result that the metallurgical vessel
requires repair of the tap hole 1 earlier in order to
avoid the risk of the permanent refractory lining 2
being affected.

In the case of the metallurgical vessel of Fig. 2
in accordance with the invention, among the
moulded bricks 4 these is one centering brick near
the inner end of the tap hole and another centering
brick near the outer end of the tap hole. Each
centering brick is provided with three circumferen-
tially spaced projections 7 projecting from its outer
face radially. These projections 7 are in this exam-
ple shaped as axially extending ridges (see Figs. 2
and 3). The remaining bricks 4 have no such radial
projection. The metallurgical vessel of this embodi-
ment is able to process more charges than the
vessel in accordance with Fig. 1 before repair of
the tap hole 1 becomes necessary. The projections
7 extend approximately to the inner faces of the
refractory bricks 2 and provide centering of the tap
hole 1 in the vessel wall 3, so that excellent resis-
tance is achieved against displacement of the as-
sembly of moulded bricks 4, both during and after
the introduction of the refractory casting or spray-
ing compound 6. The projections 7 thus become
embedded in the compound 6. Moreover, a tap
hole 1 made in this manner is, taken by itself,
much easier to center than the tap hole of the
metallurgical vesse! of Fig. 1. An optimally cen-
tered tap hole improves the action of a slag stop-
per used with the metallurgical vessel. This slag
stopper is able to close the tap hole properly and
on time, so that steel may be tapped slag-free for a
maximum tapping time. This means that there is a
high steel yield from a charge.

Fig. 3 shows a single annular moulded brick 4
in accordance with the invention which is provided
with the three ridges 7 for centering. It can be seen
that the three ridges 7 are uniformly spaced apart
occupying in total less than 180° of the circum-
ference of the brick 4, thus permitting the introduc-
tion of the compound 6 while achieving good cen-
tering of the assembly of bricks 4. Such a moulded
brick is, as mentioned above, aiso provided with a
recessed region 8 and a projection 9 for coopera-
tion with a projection and recess respectively of an
abutting moulded brick 4 to prevent bricks from
moving against one another laterally. While the
annular bricks 4 are here illustrated with cylindrical
outer peripheries, other shaper may be used within
the invention.

With metallurgical vessels provided with a tap
hole 1 as in accordance with Fig. 2, the number of
charges processed in this vessel per tap hole is
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high even after repeated repair of the tap hole 1.

Claims

1. Tap hole construction of a metallurgical vessel
having a wall with a refractory lining, said construc-
tion having a plurality of annular bricks (4) arranged
in the longitudinal direction of the tap hole and
having central openings which provide the tap hole
flow passage (1) and refractory casting or spraying
material (6) around said bricks (4) to fix them in
place, characterized in that at least one of said
annular bricks (4) has at least one projection (7)
projecting radially from its peripheral outer face
and embedded in said refractory casting or spray-
ing material (6).

2. Tap hole construction according to claim 1
wherein the or each said annular brick (4) having at
least one said projection (7) has three such projec-
tions (7) spaced circumferentially around the brick.

3. Tap hole construction according to claim 1 or
claim 2 wherein the or each said projection (7) has
a ridge shape extending axially of the brick.

4. Tap hole construction according to any one of
claims 1 fo 3 wherein two of said annular bricks
each have at least one said projection (7), said two
bricks being near to respectively the inner end and
the outer end of the tap hole.

5. Method of renewing a tap hole construction of a
metallurgical vessel having a refractory lining,
which tap hole construction comprises a plurality of
annular bricks (4) arranged in the longitudinal direc-
tion of the tap hole and having central openings
which provide the tap hole flow passage (1) and
refractory casting or spraying material (6) intro-
duced around said bricks, said method including
the steps of

(i) removing the annular bricks {4) and the refrac-
tory casting or spraying material (6) of the used tap
hole construction, so as to provide a bore fo re-
ceive the new tap hole construction,

(ii) locating a new plurality of said annular bricks (4)
in said bore, and

(iii) introducing new casting or spraying material (6)
around said new annular bricks to fix them in said
bore,

characterized in that at least one of said new
annular bricks has at least one projection (7) pro-
jecting radially from its peripheral outer face, for
assisting location of said new bricks (4) in said
bore while permitting the introduction of said cast-
ing or spraying material (6).

6. Method according to claim 5 wherein the or each
said annular brick {4) having at least one said
projection (7) has three such projections (7) spaced
circumferentially around the brick.

7. Method according to claim 5 or claim 6 wherein
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the or each said projection (7) has a ridge shape
extending axially of the brick.

8. Method according to any one of claims 5 to 7
wherein two of said bricks among said new bricks
(4) each have at least one said projection (7), said
two bricks being near to respectively the inner end
and the outer end of the tap hole.

9. An annular tap hole brick (4) for use in a tap
hole construction according to claim 1 or a method
according to claim 5, having a generally cylindrical
peripheral outer face and at least one projection (7)
projecting outwardly from said outer face, said pro-
jection or projections having a circumferential ex-
tent around said brick of less than 360" .

10. A brick according to claim 9 having three of
said projections (7), in the form of axially extending
ridges.
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