EP 0 072 576 A2

Européaisches Patentamt
0’ European Patent Office

Office européen des brevets

0 072 576
A2

@ Publication number:

® EUROPEAN PATENT APPLICATION

@ Application number: 82107547.0

@) Date offiling: 18.08.82

®mcx:C 21 B 7/067

(9 Priority: 19.08.81 JP 129539/81
31.05.82 JP 92460/82

@ Date of publication of application:
23.02.83 Bulletin 83/8

Designated Contracting States:
DEFR GB IT

@ Applicant: Nippon Steel Corporation
6-3, 2-chome, Ohte-machi
Chiyoda-ku Tokyo 100{JP)

@ Inventor: Kameyama, Kazuhide c/o Nippon Steel
Corporation
Sakai Works 1 Yahata-cho
Chikko, Sakai City Osaka Prefecture(JP)

@ Inventor: Uemura, Mitsuyoshi c/o Nippon Steel
Corporation
Sakai Works 1 Yahata-cho
Chikko, Sakai City Osaka Prefecture(JP)

@ Inventor: Miyano, Chigyoo ¢/o Nippon Steel
Corporation
Sakai Works 1 Yahata-cho
Chikko, Sakai City Osaka Prefecture(JP)

Representative: Vossius Vossius Tauchner Heunemann
Rauh
Siebertstrasse 4 P.O. Box 86 07 67
D-8000 Miinchen 86(DE)

@ Repair of blast furnace refractory walls.

@ A method for making repairs in the refractory wall of a
blast furnace is described which comprises the steps of
providing an opening through the furnace wall, providing a
guide bar member and a tubular member which fits on the
outside of the guide bar member, the tubular member
having a plurality of slits in its axial direction, forcing the
guide bar member together with the tubular member under
pressure into the furnace so as to spread the divided pieces
of the tubulear member having a reinforced stud function,
each in the manner of a flower petal, and forming a repaired
refractory body incorporating a support structure consisting
of radially spread pieces of the tubular member (Fig. 1).

Croydon Printing Company Ltd.



0072576

Our Ref.: S 048 EP (He/fw) August 18, 1982
Case: 683

NIPPON STEEL CORPORATION, Tokyo, Japan
"Repair of Blast Furnace Refractory Walls"

The present invention relates to a method for making

repairs in the refractory lining wall of a blast furnace.

As is well known in the iron and steel industry
the inner wall of a blast furnace is composed of refractory
bricks built up to line the inside of the steel shell of
the blast furnace. The refractory lining becomes badly
worn by contact with the charge and the molten iron in the
furnace.

Various methods and means for repairing worn portions
of the refractory liging wall have been heretofore pro-
posed. Repair of thé'refractory'lining wall cf the blast
furnace has, for example, been done by injecting refractory
repair material into the spot to be repaired in the furnace
while the furnaee is hot run or is cold.- These
refractory repair materials can be classified into the
heat setting, the hydraulic setting and the chemical set-
ting. When the refracto;y material is injected into the
furnace in hot running, one of the heat setting types is
generally used, while when the refractory material is
injected ‘into the furnace when cold, one of the
hydfaulic setting types or the chemicai setting types is
preferable. 1In particular, the refractory material should
have excellent fluidity so that it will not clog the

pressure spraying machine or the hose connected thereto.
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Thus a refractory material of either the clay or the
alumina type is usually used.

On the other hand, spraying of the furnace when cold
is also carried out for the protection of the steel
shell. 1In this case, a high alumina refractory, fire
clay refractory or a light weight insulating r?fractory.
is used. In general, these refractories are composed
of mixed powders having a éarticle size of less than 3 mm.
They are required to have properties suited to pres--
sure spraying.

Repair of the refractory wall is , however, often
made difficult not only by the presence of the charge in
the blast furnace but also by the fact that the wornm-
refractory face is often so lacking in irregularities
and so flat that yhen the damaged wall is repaired by any
of the conventional repair methods using monolithic
refractories thé,adherence of the material to the wall
is so poo£ that it falls off ghe wall in a short time,
making it impossible to obtain a repaired wall of high

rehability.

It is the principal object of the present invention
to provide a method for use in conjunction with the repair
of the refractory wall of a blast furnéce‘whereby a
support member having the function of reinforcing studs
can be easily formed on the refractory wall to suppert a

refractory structure formed by injection or spraying.
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It is another object of the invention to provide
a method whereby a sﬁpport member having the function of
reinforcing studs can be easily formed to have a plurality
of stages, whereby the refractory repair material can

be freely selected.

Other and further objects of the invention will
become apparent to those skilled in the art from the follow-
ing detailed description of the invention with reference to
the annexed sheets of drawings, in which:

Figure 1 is a sectional view illustrating the repair
method of the present invention;

Fig. 2 is a perspective view of an embodiment of a

tubular member with a plurality of slits at the forward

>

end thereof; 3

Pig. 3 is a sectional view showing how the forward
end of the'tubuiar member of Fig. 2 is spread out in
accordance'with the repair metpod of the invention:;

Fig. 4 is a rear viéw showing the completely spread
out state of the forward end of the tubular member in the
furnace;

Fig. 5 is a sectional view showing another embodi-
ment of the repair method of the invention;

"Fig. 6 is a sectional view showing'aﬂother embodi-
ment of the repair method of the invention;

Fig. 7 is a sectional view showing another embodi-

ment of the repair method of the invention;
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Fig. 8 is a front view of the refractory wall show-
ing another embodiment of the repair method of the inven-’
tion;

Fig. 9 is a sectional view showing another embodi-
ment based on the principle of the invention;

Fig. 10 is a view explaining one aspect o? Fig. 9;

Fig. 11 is a sectional view showing another embodi-
ment of the invention;

Fig. 12 is a sectional view showing another embodi-
ment of the invention;

Fig. 13 is a sectional view taken along the line A-A

of Fig. 12; and

Fig. 14 is a view explaining another embodiment of

the invention.
3

The present invention is directed to a method for
making repairs in the refractbry wall of a blast furnace
in which gﬁ opening is providgd through the steel shell
of the blast furﬁace where the refractory wall is worn,
a guide bar member having an outwardly bending means is
inserted into the opening to be held thereat, a tubular
member having a plurality of slits in the axial direction
at its forward end is fitted on the outside of the guide
bar member and inserted into the openiﬁg ﬁnder pressure
so as to make the forward slit end of the tubular member

spread out in a flower~petal manner in the furnace, and

a repair material (referred to as "monolithic refractories"
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hereinafter) is injected to form a refractory structure
including a supporting structure constituted by the
fully developed flower-petal pieces.

The present invention will be described in detail
with reference to the embodiments of the invention here-

inbelow.

Fig. 1 is a sectional view showing the basic con-
stituents of the method foé making repairs in the
refractory wall of a blast furnace according to the
invention and an embodiment of an apparatus therefor.

Fig. 1 shows the steel shell 1 of the wall of a
blast furnace and a refractory material 2 which linesv
the inside of the steel shell 1 and a charge. 3. In the
present invention, the steel shéIi 1 is provided with
an opening 4 by d;illing or piercing at the ééot where
the refractory wall is worn. The spot is locéted by
the fact that tﬁe steel shell 1 becomes red hot where
the refrackory wall is damageq or by detecting it by

some other means. It is understood that in the case

where the refractory 2 remains to constitute the refractory

wall 20 the opening 4 into the furnace should be made

long enough to pass through the refractory wall 20 and

reach the spot to be repaired.

" Then a guide bar member (referred fo.as "guide
member" hereinafter) 5 is introduced via the opening 4
into the furnace. The guide member 5 is provided at its

forward tip with a plurality of .bending means 6 and the
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guide member 5 is inserted into the furnace far enough
for the bending means 6 to reach a predetermined depth
from the steel shell 1 to be held thereat. In the
embodiment illustrated in Fig. 1, a support means 7 which
holds the guide member 5 is provided on the steel shell 1.

Next, a tubular member 8 having a plurality of slits
at its forward tip is fitted around the outsiée of the
guide member 5 and the'guiée member 5 is introduced under
pressure while it is held at the predetermined position.
As shown in the perspective view of Fig. 2, the tubular
member 8 has a plurality of longitudinal slits 9 at its
forward tip. The slits may be formed with or without gaps
therebetween.

When the tubular member 8 with slits 9 isrforced
igto the furnace by means of a cylinder device 10 mounted
on the support means 7, the divided members of the forward
part of the tubﬁlar member 8 are outwardly bent by the
bending méans 6 of the guide member 5 to spread out in a
flower petal manner as shown in Figs. 3 and 4. That is,
the bénding means 6 functions to spread out the divided
forward tip 8a outwardly.

The bending means 6 of the above embodiment is con-
stituted by a head 6c formed at the forward end of the
guide member 5 to have a larger diameter Ehan that of the
guide member 5, the head 6c being connected to the guide
member 5 via a bending body 6a having a predetermined

radius of curvature r or a suitable incline. A holder 6b
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having guide plates 6b; for insertion into the slits

of the tubular member 8 is solidly mounted in the
opening 4 of the steel shell 1 at a position forwarad

of the bending body 6a. The holder 6b helps ensufe
that the tubular member 8 ié smoothly introduced into
the furnace and that the forward part of the tpbular
member is surely bent radiglly and outwardly. In this
invention, the bending means 6 encompasses an apparatus
including the holder 6b, which may be providéd according
to necessity.

By the forced introduction of the tubular member
8 into the furnace while it is being guided by the guide
member 5 as mentioned above, the divided members at the
top of the tubular member are spiead out in the furnace
in a flower petal; manner so as to form a support struc-
ture for monolithic refractories.

As soon as the insertion of the tubular member 8
into the furnace is completed, the monolithic refractory
12 is.injected-into the furnace from the gap 11 between
the tubular member 8 and the opening 4 as shown in the
embodiment of Fig. 5. In the above embodiment, in order
to effectively carry out the injection operation, the
opening 4 is provided with a mouth piece 13 to which a
hose 14 for delivering the monolithic refractory 12 is
connected to perform the charging of the refractory 12
into the furnace. The guide membexr 5 is severed at a

flange face l3a of the mouth piece 13 or somewhat nearer
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to the furnace wall so that the gap between the tubular
member 8 and the guide bar member 5 is filled up with
the monolithic refractory 12.

VThe monolithic refractory 12 is gradually introduced
under pressure into the furnace from the gap 11, and the
monolithic refractory 12 is effectively spread out in the
direction of the wall by the petal-like members 8a formed
from the divided forward ehd of the tubular member 8 with
the result that the monolithic refractory 12 adheres to
the damaged wall inside the steel shell 1 or inside the
refractory 2.

The monolithic refractory 12 provided between the
damaged wall face and the furnace charge 3 is firmly held
by the stud-like function exhibited by the divided forward
t%p 8a of the tubglar member 8 so as to effectively prevent
the monolithic refractory f£from peeling off from the wall.

In the preéent invention, it is preferred that the
position, éize, and number of Fhe openings 4 in the steel
shell 1, the size of the tubular member 8, and the length
of thé slits 9 and the like be suitably determined in
accordance with the size of the damaged portion of the
refractory wall and also with the extent of the damage.

The position where the guide member 5 should be
inserted, or in other words the positibn.of the bending
means 6 in the furnace may be suitably selecﬁed in accord-
ance with the extent of damage to the wall, the gap between

the wall face and the charge 3 and the density of the
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charge 3 in the proximity of the wall. According Eorthe
experience of the inventors, a space for charging  the
monolithic refractory 12 can be formed even when the
charge 3 is present at high density up to near the wall,
provided that the divided forward end 8a of the tubular
member 8 is fully spread out at a position near the wall
as shown in Fig. 3, the guide member 5 is then severed at
the point corresponding to.the rear end of the tubular
member 8 as illustrated in Fig. 6, and the tubular member
8 together with the guide member 5 are simultaneously
forced into the furnace by the action of the cylinder
means 10. Accordingly, both the efficiency of injecting
the monolithic refractory 12 and its adherence to the
wall are greatly improved by this invention.

It was further found that no trouble’ results from the
guide member 5 which remains in the tubular member 8 after
the repair has ﬁeen made as shown in the embodiment of Fig.
5. Moreover, as in the embod%ment illustrated in Fig. 8,
which will be described hereinafter, if the guide member
5 is éf fairly large size, it can, for instance, be allowed
to fall down into the furnace after the monolithic
refractory 12 has been injected and a cooling box may be
inserted into the space previously occupied thereby. In
this manner, the wall can be cooled afﬁer.the repair is com—
pleted so as to improve the effectiveness of the present

invention.

Fig. 7 is a sectional view: explaining another embodiment
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of the invention. Here, the cylinder means 10 is of
the hollow, single-cylinder type. A piston rod 1l0a

is secured to a piston 10b and abuts on the end face
of the tubular member 8. The guide member 5 is secur~
ed to the end of the cylinder 10 by a nut 1l0c. Thus,
the piston 1l0b is freely slidable on the guidg member 5,
so that the divided forward tip of the tubular member 8
can be made to spread radially in a flower petal manner
by applying a pushing force to the tubular member 8. A
mouth piece l4a connects to a hose which delivers the
monolithic refractory 12 undei pressure.

It is understood that the present invention is not
limited by the above-mentioned embodiments,.and other
suitably designed modifications ﬁay be adopted without
departing from the scope, function and effect of the
invention.

For example, if, as frequently happens, a cooling
box of the known type provided on the furnace wallrshpuld
be destroyed or should fall off due to severe damage to
the furnéce wall, the present invention can be applied by
removing the damaged or detached cooling means and by
utilizing the old opening in the steel shell in which the
cooling means was installed.

Fig. 8 shows an embodiment of the-meéhod for making
repairs in accordance with the present invention wherein
an old opening 40 in the steel shell from which a cooling

means has been removed is utilized. In this case, the

S T S =
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effectiveness of the present invention can also be
exhibited by forming both the guide member 50 and the
tubular member 80 into a shape approximately the same
as the sectional shape of the cooling means (for in-
stance, into the shape of an ellipse and also by
providing a plurality of slits at the forwaid part 80a
of the tubular member 80 so as to radially spread out
the divided part 80a in a flower petal manner and build
up monolithic refractories with a support structure for
monolithic refractories.

Next, Fig. 9 shows another embodiment of the present
invention based on the.fundamental principle thereof
wherein two tubular members 81 and 82 of differént dia-
meters but of the same construction are double fitted on
t?e outside of a guide bar member 5 secured in the furnace
wall as described in the foregoing embodiments, and are
forced into the.furnace.

As ciearly shown in Fig..lo, the double tubular
members 81 and 82 fitted on the guide member 5 ére insert-
ed info the furnace while the forward parts of two tubular
members 81 and 82 each d;vided into a plurality of membexrs
as in the embodiments described hereinbefore are radially
spread out in the furnace in a flower petal manner.

" As soon as the forced introduction of two tubular
members 81 and 82 into the furnace is completed, a two-
stage support structure 101 is formed either by retracting

the outer tubular member 82 by a predetermined length L or
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by advancing the inner member 81 together with the guide
member 5 by such predetermined length, as illustrated
in Fig. 1l1.

The above embodiment of the invention including the
use of double tubular members is particularly effective
for repairs in which there is no charge 3 at all inside
the refractory wall as might happen when, for inétance,
operation is carried out with a lower charging line and
it is required to repair a damaged part of the refractory
wall above the charge line. In this case, the forward tip
of the guide member 5 is held at a predetermined position
in the furnace and then doqble tubular members 81 and 82
are forced thereinto. As a result, the support structure
101 for monolithic refractégiggfgggher by retraéting the
outer tubular mem?er 82 or by inwardly éabanbiﬁg the inner
tubular member 81 together with the guide member 5.

In a@ditioh, it is understood that it is feasible to
force moré than two tubular members 8 combined together
into the furnace in a manner similar to that in the forego;
ing embodiment. . Hence, a support structure 101 for
monolithic refractories having a desired number of stages
can be easily formed.

Fig. 12 indicates another embodiment of the invention
in which a support structure 101 of muiti;stage construction
is formed. Two bending means 61 and 62 are provided at
the forward part of the guide member 5 and one bending means

61 is spaced from the other one 62 by an optional distance 2.
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Of the two bending means 61 and 62, the latter 62 is
provided with an aperture 62a through which the tubular
member 81 only can penetrate as shown in Fig. 13. The
structure of the bending means 62 is like that of the hold-
er 6b mentioned in camjunction with Fig. 1.

In the above embodiment of the invention, when the
double-layer tubular members 81 and 82 are forced into
the furnace, thé inner tubﬁlar member 81 passes through
the aperture 62a of the rear bending means 62 and the
divided members of the forward part of the tubular member
81 are outwardly bent by the foremost bending means 61. On
the other hand, the divided members of the forward part
of the outer tubular member 82 are outwardly.bent by the
rear bending meané 62. As a result, a two-stage support
structure 101 havéng its stages spaced by the distance 2%
is formed within the furnace wyall.

When the iﬁtroduction of the tubular member 8 into
the furnaée is completed mono%ithic refractory 12 is
delivered via the gap 11 between the tubular member 8 and
the oéening.4 as in the embodiments shown in Fig. 1 and
Fig. 3.

On the other hand, when the repair operation is to
be carried out at a place in the furnace where there is
no éharge 3, as shown in Fig. 14, mixea péwder and particle
refractory material is sprayed through an opening 15 at
the furnace top onto the spot to be repaired. The repair

work is carried out as follows: a nozzle 16 is introduced
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into the furnace from the opening at the top, and mono-
lithic refractory 12 is sprayed via the nozzle 16 onto
the damaged part of the refractory wall, whereupon the
support structure 101 of the invention exhibits its stud
function and firmly hqlds the thus spray-formed refractory
structure.

Particularly, in this embodiment ofthe.iAQention,
in repairing a severely dﬁﬁaged part of the furnace. the
thickness of the sprayed refractory layer can be much

thickened by a support member of two or more stages
so that a repaired refractory wall of high dependability
as well as durability can be attained. Thus, the repair
work according to this invention is exceedingly effective..

As fully described in the foregoing, in accordance
with the princip%g of the present invention an opening
4 is provided by piercing or drilling at a part of the
steel shell 1 ﬁhere the refractory wall has been damaged,
a guide mémber 5 is inserted via the opehing 4 to_be held
thereat, a tubular member 8 having its forward end
proviaed with a plurality of slits is fitted on the out-
side of the guide member 5, the guide member 5 together
with the tubular member 8 are forced into the furnace,
and the divided members of the forward end of the tubular
member 8 are made to spread in the furhacé in a flower
petal manner to form a support structure 101 consisting
of radially spread members. Subsequently, after the

support structure 101 has been formed the monolithic
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refractory 12 is injected via the gap between the open-
ing 4 and the tubular member 8, or the monolithic
refractory 12 is sprayed via a nozzle introduced from
an opening provided at the furnace top onto the spot

to be repaired, so that a repaired refractory wall of

high reliability can be obtained.

..AV'
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Claims:

1. Method for making repairs in the refractory wall
of a blast furnace characterized by the steps of provid-
ing an 0péﬁing at a part of the steel shell of said blast
furnace where the refractory body is damaged, inserting
a guide bar member having a head provided with an oué-»
wardly bending means to be held at said opening, fitting
a tubular member having a forward part provided with a
plurality of slits in its axial direction on the outside
of said guide bar member, forcing said guide bar member
together with said tubular member under pressure into
said furnace, and making the narrow pieces of said forward
part of said tubular member divided by said slits spread
radially in a flower petal manne; to form a support

structure for monolithic refractory body.

2. Method as claimed.in Claim 1 wherein a
refractory material is introduced through a gap between
said opening of the steel shell of said blast furnace and
said guide bar member on which séid tubular member is
provided, and whersby a refractory body is formed about

said support structure in said refractory wall.
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3. Method as claimed in Claim 1 or 2 wherein monolithic
refractories are sprayed under pressure via a nozzle through
an opening p;ovided in the top of said blast furnace, qnd

whereby a refractory structure is formed about said support

structure in said refractory wall.

4. Method as claimed in any of Claims 1 to 3 wherein
plural tubular members of different diameters are fitted in

a multi-layer manner on the outside of said guide bar member,
and said monolithic refractory body with a plurality of
stages of said support hardware consisting of radially spread

pieces of said tubular member in a flower petal manner is

formed in said refractory wall.

-

LY

5. Apparatus for making repairs in the refractory wall of
a blast furnace by means of the method as claimed in any of

Claims 1 to 4.



0072576

| Old



0072576

.2/9

FIG. 3

10

FIG. 4

8a




0072576

G 9ld

D8



0072576
/3

10C

= " —~10b

FIG. 7
rlh

|4a

D4

RIRY| NEN|

\\\\\\W

O
09)



0072576

</ 7
FIG. IO
_6_\ 82 g| i.) j
\
80
FIG. 9




0072576




0072576

/2

4

FIG.




	bibliography
	description
	claims
	drawings

