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Description

PURPOSE OF THE INVENTION

�[0001] This invention refers to a new system for repair-
ing the facings of blast furnace tapholes, with which it is
possible to lengthen the useful life of the taphole, espe-
cially in view of the continuous use of the hot bar tech-
nique, furthermore allowing that repairs can be carried
out without the need for stopping the installation.

BACKGROUND TO THE INVENTION

�[0002] As is known, a blast furnace is a vertical reactor
that is loaded through its upper part or mouth with a series
of minerals and solid fuels, so that with the injection of
hot air and additional fuel, gas, coal, etc., a reduction
reaction is obtained that gives rise to pig iron, the funda-
mental prime material for obtaining the different types of
steels, foundry products, etc. This reactor is emptied by
means of an outlet located in its lower part, called a tap-
hole, with a diameter of the order of 30 to 60 millimetres
and with a length generally between 1 and 3 metres, de-
pending on the type of blast furnace, a taphole through
which the pig iron and slag leave and that is one of the
critical parts in the operation of a blast furnace.
�[0003] At present and due to continuous greater de-
mands for productivity in these facilities, the working con-
ditions of the refractories forming the taphole are very
demanding, because of which investigation has been
done to develop products of greater duration, better
cost-benefit ratio and greater margin of security in use,
avoiding risks both for people and for the installations.
�[0004] Within the many solutions for the opening and
closing of a taphole, two fundamental methods exist, be-
ing those of more widespread use, that of drilling of the
taphole and that of the hot bar.
�[0005] In the taphole drilling method a machine similar
to a drill of large dimensions is used, that uses as a bit a
bar of approximately three meters length that works si-
multaneously turning and hammering, axially perforated
to refrigerate the cutting head, whether with water, com-
pressed air, or nitrogen, etc. For closing the taphole a
machine called a taphole stopper gun is used that con-
sists of a hydraulic system with a pressure of up to 400
Kg/cm2, that, using a piston and a plunger, injects the
taphole material to close the hole made by the bit during
the opening.
�[0006] The hot bar system consists of inserting a solid
bar once in the taphole once the material has been in-
jected with the gun and before the material hardens, with
the purpose of later taking it out and that the pig iron and
the slag come out through the space left by the extraction
of this bar. This system has the drawback that the mass
of material has to be sufficiently hard to tolerate the pres-
sure of the interior of the blast furnace, up to 4 Kg/cm2,
to avoid that this material be expelled to the exterior, and
sufficiently soft that it allows the bar to enter and after-

wards to be withdrawn. Meanwhile the drilling method
doesn’t have operational problems, but it is a more ex-
pensive and less effective system that the hot bar meth-
od, because of which there is a tendency to use the most
efficient method provided the working conditions of the
installation and the material used are adequate.
�[0007] Due to the variety of blast furnaces existing and
to the different working conditions of each of them, tra-
ditionally tests were carried out in the same plant until
the mass of material was adjusted to what was more or
less better adapted to the operation of that furnace, with
the consequent variations in the time. This method fur-
thermore involves a series of risks and problems both for
the integrity of people that work in the plant and for the
actual plant, and they affect the working conditions of the
blast furnace.
�[0008] Due to these problems, the objective is to set a
series of parameters, such as:�

- Opening length (it protects the refractory lining of the
interior of the furnace, and it assures a greater du-
ration of the run-out).

- Resistance to the pig iron and the slag at tempera-
tures between 1500-1600°C, both from chemical
and mechanical attack.

- Regularity of run-outs and among them.

- Workability of the product (that it can be manipulated
or injected as easily as possible).

- Respect for the environment (currently the materials
that are used in Spain are tar free to assure as far
as possible safety and hygiene in their use and re-
spect for environmental standards).

�[0009] The hot bar system furthermore has the draw-
back of progressively causing damage to the facing of
the blast furnace taphole, a facing on which the taphole
stopper gun does the closing and that has the following
as its main functions:�

- To offer a resistant and the most uniform possible
surface so that the gun can inject the taphole stopper
material. When this doesn’t happen and because the
taphole stopper material is a plastic material, it loses
injection power, because of which the material mass
does not compact adequately within the taphole, ma-
terial is ejected outside, which causes smoke and
blockages in the secondary routes, and furthermore
it causes degradation of the gun mounting, which
may cause it to remain blocked, since it works at
pressure and each time it enters further within the
taphole. This has serious consequences for the nor-
mal working of the blast furnace.

- To protect the taphole refrigeration ring and the

1 2 



EP 1 233 077 B1

3

5

10

15

20

25

30

35

40

45

50

55

breastplate of the blast furnace. If the facing is de-
graded, the risk is run of puncturing the taphole re-
frigeration ring or "neck" and of perforation of the
breastplate that are faults of major importance and
that can only be repaired with the stopping of the
plant, with the costs that this implies.

- To avoid, as much as possible, the escape of the
interior gases of the blast furnace. This escape of
gases from the interior of the furnace, in which there
are sometimes pressures of up to 4 Kg/cm2, is what
represents the greatest difficulties and risks for the
conservation and maintenance of the facing, to
which must also be added the fact that molten liquids,
at an average temperature of approximately 1500°C,
come out.

�[0010] All what has been previously set out allows us
to say that the maintenance and repair operation of the
taphole facing of a blast furnace is a difficult task with
high risk for the operatives and that often obliges a stop-
page of the plant, with the losses and inconveniences,
both technical and economic that this implies.
�[0011] Document DE19755932C refers to a tapping
hole plugging machine for metallurgical furnaces that in-
corporates a plugging gun provided with a pressure cyl-
inder and a plugging piston for pressing the plug material
out of a nozzle of the pressure cylinder, the machine fur-
ther comprising an end piece which is slidable relative to
the nozzle and which is pressed on the furnace wall in
the tapping hole zone for sealing purposes.

DESCRIPTION OF THE INVENTION

�[0012] The system that the invention proposes fully
and satisfactorily resolves the previously set out difficul-
ties, allowing the repair of the taphole facing at the same
time as the operation of its closing and with the help of
the classic taphole stopper gun.
�[0013] This brings with it a series of advantages among
which it is necessary to highlight the following:�

- It is not necessary that any operator work in a harsh
zone, with high temperatures, elevated pressures
and high risk for his personal integrity.

- The facing can be repaired with the plant in operation
and as often as necessary.

- It protects the critical zone and allows the continua-
tion of production tasks of the blast furnace.

- It allows the continuous use of the hot bar technique
with the technical and economic advantages arising
from it.

- It forms an economic and simple system.

�[0014] For this and more specifically, the system is
based on equipping the gun nozzle with a sleeve perfectly
adjusted to this nozzle, that forms an axial and frontal
extension for it and in whose cavity is housed a ring of
refractory material, that in the connecting of the gun to
the taphole face fills the existing hollow in this face,
caused by wear in the normal use of the taphole, so that
this ring, of an external diameter the same as the internal
diameter of the sleeve, will adapt a variable position, ac-
cording to requirements determined by the depth of tap-
hole facing wear.
�[0015] The sleeve will be equipped with complemen-
tary external limit stops, beside its front end, that in the
joining of the taphole stopper gun with the face of the
taphole, on impacting on it, will cause the retraction of
this sleeve with respect to the nozzle, while the latter
advances to the taphole and introduces the refractory
ring in its wear depression, where it remains definitively
fixed to the plugging material of the oft-mentioned fur-
nace taphole.

DESCRIPTION OF THE DRAWINGS

�[0016] To supplement this description and with the aim
of leading to a better understanding of the characteristics
of the invention, in accordance with a preferred example
of its practical realization, as an integral part of this de-
scription it is accompanied by a set of drawings where in
an illustrative and non-limiting way, the following have
been represented: �

Figure 1. - Shows a schematic representation of a
side elevation and section of a blast furnace, to
whose taphole a stopper gun is attached.

Figure 2. - Shows an enlarged detail of the previous
figure, at the level of the furnace taphole, with the
taphole stopper gun separated from it and set up in
accordance with the system of the invention.

Figure 3.- Shows the same detail as the previous
figure in the taphole stopper gun working position.

Figure 4. - Finally, this shows a detail of the taphole
at the end of the simultaneous operation of blockage
and repair of its facing.

PREFERABLE REALIZATION OF THE INVENTION

�[0017] In the light of the figures presented and espe-
cially of figure 1, it can be seen how, in a blast furnace,
the pig iron is set up at a lower level (1), the slag on the
fleet (2), above which the mineral load is located (3), spe-
cifically at the level of the hot air entry side nozzles (4),
so that the pig iron (1) leaves through the taphole (5)
when this is opened, falling to the principle channel (6),
closing the taphole (5) with the aid of a taphole stopper
gun (7) that injects a dense material in the taphole open-
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ing, whether to directly block this hole or to participate in
the blockage with the assistance of a bar, so that in the
first case a later drilling phase becomes necessary for
opening, while in the second this opening is carried out
by extracting the bar.
�[0018] In whichever case the action of the gun (7) on
the face (8) of the taphole (5) implies an erosion of this
face with its progressive deterioration, that requires pe-
riodic repair, specifically to refill the space (9) made by
this erosion and visible in figure 2.
�[0019] For this it is planned to equip the nozzle (10) of
the gun (7) with a sleeve (11) whose internal diameter
coincides with the external diameter of the nozzle (10),
so that it fits tightly to it, forming an axial and frontal ex-
tension to it, that allows the holding in its interior of a
refractory ring (12), that is in turn of the same external
diameter as the internal diameter of the sleeve (11) and
of axial dimensions adequate to fill the deteriorated open-
ing, �(9) of the taphole (5).
�[0020] In accordance with this set up and when the
taphole stopper gun (7) is attached to the taphole (5) in
order to proceed with its blocking or closing, the ring (12)
allowing the passing of the blocking material through it,
reaches the interior of the opening (9) of the taphole
where it remains freed by the retraction of the sleeve (11)
to which effect this latter has limit stops (13), radial and
external, touching against the face (8) of the taphole, as
seen especially in figure 3, so that the material supplied
by the gun (7) doesn’t only block the taphole opening (5)
but also fills the gaps established between the deterio-
rated face of the taphole and the refractory ring (12), the
latter remaining fixed and integrated in the taphole, so
that the face of the taphole (8) remains automatically
ready and in optimum conditions if a ring of adequate
size (12) has been used, as shown in figure 4.

Claims

1. Apparatus for repairing the facings of a blast furnace
taphole, that has as its objective the filling with re-
fractive or similar material the deteriorated opening
(9) that progressively is formed in the face (8) of the
taphole (5), due to the effect of the action of a taphole
stopper gun (7) on this facing in the operations for
blocking the taphole, said taphole stopper gun (7)
being fitted with a nozzle (10), characterized in that
it incorporates an axial extension of this nozzle (10)
consisting of a sleeve (11), retractile on it and pro-
vided with external limit stops (13) designed to act
on the face (8) of the taphole (5) causing the immo-
bilization of the sleeve (11) during the end phase of
advance of the nozzle (10) of the taphole stopper
gun (7), the sleeve (11) holding a refractory ring (12),
in a forward position of the sleeve (11) with regard
to the nozzle (10), that is introduced by the nozzle
(10) in the interior of the opening (9) of the taphole
(5), the refractory ring (12) further allowing the pas-

sage through it of the material supplied by the gun
(7) and remaining integrated in the facing wear hol-
low (9) of the taphole (5) by the same mass of closing
material supplied by the taphole stopper gun (7).

2. Apparatus to repair the taphole facings of blast fur-
naces, according to claim 1, characterized in that
the sleeve (11) has an internal diameter similar to
the external diameter of the nozzle (10) of the taphole
stopper gun (7), to slide properly on it, while the re-
fractory ring (12) has, in turn, an external diameter
similar to the internal diameter of the sleeve (11),
and a variable axial dimension according to the
amount of wear of the taphole facing, that is in ac-
cording with the depth of the wear hollow (9).

Patentansprüche

1. System zum Reparieren von Oberflächen einer Ge-
windebohrung eines Hochofens, deren Zweck es ist,
die Öffnung (9) mit Brechungsmaterial oder ande-
rem Material zu füllen, die sich stufenweise auf der
Oberfläche (8) der Gewindebohrung (5) bildet, auf-
grund der Einwirkung einer Absperrdüse (7) der Ge-
windebohrung auf diese Oberfläche bei der Blockie-
rung der Gewindebohrung, wobei besagte Absperr-
düse (7) der Gewindebohrung mit einer Mündung
(10) versehen wird, dadurch gekennzeichnet,
dass es über eine axiale Verlängerung der Mündung
(10) verfügt, die aus einer Muffe (11) besteht, die
von dieser zurückgezogen werden kann und über
äussere Anschläge (13) verfügt, die dazu ausgelegt
sind, auf die Oberfläche (8) der Gewindebohrung (5)
einzuwirken, was die Feststellung der Muffe (11)
während der Endphase des Vorlaufs der Mündung
(10) der Absperrdüse (7) der Gewindebohrung be-
wirkt, wobei die Muffe (11) über einen Brechungsring
(12) verfügt, der sich im Verhältnis zur Mündung (10)
weiter vorne an der Muffe (11) befindet und von der
Mündung (10) in das Innere der Öffnung (9) der Ge-
windebohrung (5) eingeführt wird, wobei sich der
Brechungsring (12) desweiteren erlaubt, dass das
von der Düse (7) gelieferte Material hindurchgelas-
sen wird und weiterhin durch die selbe Masse von
Verschlussmaterial, das durch die Düse (7) zuge-
führt wird, in die Öffnung (9) der Abnutzungsoberflä-
che der Gewindebohrung (5) integriert ist.

2. System zum Reparieren der Oberflächen von Ge-
windebohrungen eines Hochofens, gemäss An-
spruch 1, dadurch gekennzeichnet, dass die Muf-
fe (11) einen ähnlichen inneren Durchmesser auf-
weist wie der äussere Durchmesser der Mündung
(10) der Absperrdüse (7), um sich angemessen auf
dieser zu bewegen, während der Brechungsring (12)
hingegen einen ähnlichen äusseren Durchmesser
hat wie der innere Durchmesser der Muffe (11) und
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variable axiale Ausmasse gemäss des Verschleis-
ses der Oberfläche der Gewindebohrung, der im
Verhältnis zur Tiefe der Öffnung (9) steht.

Revendications

1. Système de réparation des revêtements d’un trou
de coulée de haut-fourneau, qui a pour but le rem-
plissage avec de la matière de réfraction ou similaire
du creux (9) qui se forme progressivement dans la
face (8) du trou de coulée (5), à cause de l’effet de
l’action d’un canon de bouchon de trou de coulée (7)
sur ce revêtement lors des opérations de verrouilla-
ge du trou de coulée (7), ledit canon de bouchon de
trou de coulée étant équipé d’une buse (10), carac-
térisé en ce qu’ il incorpore une extension axiale de
cette buse (10) consistant en une chemise (11), ré-
tractile sur soi même et pourvue de butées de limite
course externes (13) destinées à agir sur la face (8)
du trou de coulée (5) provoquant l’immobilisation de
la chemise (11) pendant la phase finale d’avancée
de la buse (10) du canon de bouchon de trou de
coulée (7), la chemise (11) maintenant une bague
réfractaire (12), dans une position avant de la che-
mise (11) par rapport à la buse (10), qui s’introduit
par la buse (10) à l’intérieur de l’ouverture (9) du trou
de coulée (5), la bague réfractaire (12) permettant
également le passage à travers elle de la matière
fournie par le canon (7) et qui demeure intégrée dans
le creux d’usure de revêtement (9) du trou de coulée
(5) par la même masse de matière de fermeture
pourvue par le canon de bouchon de trou de coulée
(7).

2. Système de réparation des revêtements de trou de
coulée de haut-fourneaux, selon la revendication 1,
caractérisé en ce que  la chemise (11) a un diamètre
interne similaire au diamètre externe de la buse (10)
du canon de bouchon de trou de coulée (7), pour
glisser adéquatement sur celui-ci, tandis que la ba-
gue réfractaire (12) a, à son tour, un diamètre externe
similaire au diamètre interne de la chemise (11), et
une dimension axiale variable selon la quantité
d’usure du revêtement de trou de coulée, qui est en
accord à la profondeur du creux d’usure (9).
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