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(57) Abrege/Abstract:

The present invention proposes a gap-filler insert (20) for use
plates (12, 12') having a front face (14, 14") directed towards
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with cooling plates (12, 12') for a metallurgical furnace, the cooling
the interior of the furnace, an opposite rear face (16, 16") directed
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(57) Abrege(suite)/Abstract(continued):
towards a furnace wall (10) of the furnace and four edge faces (18, 18'). In accordance with an aspect of the present invention, the

gap-filler insert (20) comprises a metal front plate (24) with a front side (24) facing the interior of the furnace and anchoring means
(28, 28', 30, 30', 32, 34) for mounting the front plate (24) between two neighboring cooling plates (12, 12') in such a way that the
front plate (24) extends between the edge faces (18, 18") of both cooling plates (12, 12'), and that the front side (26) of the front

plate (24) is flush with the front faces (14, 14") of both cooling plates (12, 12').
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(57) Abstract: The present mvention proposes a gap-filler msert (20)
for use with cooling plates (12, 12') for a metallurgical furnace, the

Fig. 1

cooling plates (12, 12") having a front face (14, 14") directed towards
the interior of the furnace, an opposite rear tace (16, 16') directed to-
wards a furnace wall (10) of the furnace and four edge faces (18, 18').
In accordance with an aspect of the present invention, the gap-filler in-
sert (20) comprises a metal front plate (24) with a front side (24) facing
the interior of the furnace and anchoring means (28, 28', 30, 30', 32, 34)
for mounting the front plate (24) between two neighboring cooling
plates (12, 12") in such a way that the front plate (24) extends between
the edge faces (18, 18') of both cooling plates (12, 12'), and that the
front side (26) of the front plate (24) 1s flush with the front faces (14,
14" of both cooling plates (12, 12').
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COOLING PLATE ARRANGEMENT AND

METHOD FOR INSTALLING COOLING PLATES
IN A METALLURGICAL FURNACE

Technical Field

[0001] The present Iinvention generally relates to a cooling plate
arrangement in a metallurgical furnace. The present invention further relates to a

method for installing a cooling plate arrangement in a metallurgical furnace.

Background Art

[0002] Cooling plates for a metallurgical furnace, also called staves, are well
known In the art. They are used to cover the inner wall of the outer shell of the
metallurgical furnace, as e.g. a blast furnace or electric arc furnace, to provide: (1)
a heat evacuating protection screen between the interior of the furnace and the
outer furnace shell; and (2) an anchoring means for a refractory brick lining, a
refractory guniting or a process generated accretion layer inside the furnace.
Originally, the cooling plates have been cast iron plates with cooling pipes cast
therein. As an alternative to cast iron staves, copper staves have been developed.
Nowadays most cooling plates for a metallurgical furnace are made of copper, a

copper alloy or, more recently, of steel.

[0003] A copper cooling plate for a blast furnace is e.g. disclosed in German
patent DE 2907511 C2. It comprises a panel-like body having a hot face (i.e. the
face facing the interior of the furnace) that is subdivided by parallel grooves into
lamellar ribs. The object of these grooves and ribs, which preferably have a
dovetall (or swallowtail) cross-section and are arranged horizontally when the
cooling plate is mounted on the furnace wall, is to anchor a refractory brick lining,
a refractory guniting material or a process generated accretion layer to the hot
face of the cooling plate. Drilled cooling channels extend through the panel-like
body In proximity of the rear face, i.e. the cold face of the cooling plate,

perpendicularly to the horizontal grooves and ribs.

[0004] Such cooling plates are mounted in a plurality of rings against the
furnace wall, wherein the rear faces of the cooling plates are directed towards the

furnace wall. Because the furnace wall i1s generally rounded and the cooling plates
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are in principle planar, a space exists between the furnace walls and the cooling
plates. This space is generally filled with backfilling concrete. Gaps are also
present between the edge faces of neighboring cooling plates. These gaps are
generally also filled with the backfilling concrete.

[0005] Generally, a refractdry brick lining, a refractory guniting material or a
process generated accretion layer is then provided against the front face of the
cooling plate to form a protective layer. This protecting layer is useful in protecting
the cooling plate from deterioration caused by the harsh environment reigning
inside the furnace. At the same time, the protecting layer also protects the
backfilling concrete in the gaps between cooling plates from deterioration. In
practice, the furnace is however also occasionally operated without this protective
layer, résulting first of all in the erosion of the backfilling concrete in the gaps.
These gaps then contribute to a particularly uneven erosion of the cooling plates.

Technical Problem

[0006] It is an object of the present invention to provide a cooling plate
arrangement wherein the cooling plates are protected from uneven erosion. This

object is achieved by a cooling plate arrangement as described below. It is a
further object of the present invention to provide a method for installing a
cooling plate arrangement in a metallurgical furnace wherein the cooling plates
are protected from uneven erosion. This object is achieved by a method as
described below.

General Description of the Invention

[0007] The present invention proposes a cooling plate arrangement mounted on
a furnace wall of a metallurgical furnace, the arrangement comprising a first
cooling plate and a neighboring second cooling plate, each cooling plate having a
front face directed towards the interior of said furnace, an opposite rear face
directed towards said furnace wall and four edge faces. In accordance with an
aspect of the present invention, a gap-filler insert is arranged between iwo
neighboring cooling plates, the gap-filler insert comprising a metal front plate with
a front side facing the interior of the furnace and anchoring means for mounting
the front plate bebNeen two neighboring cooling plates' in such a way that the front
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plate extends between the edge faces of both cooling plates, and that the front

side of the front plate is flush with the front faces of both cooling plates.

[0008] By means of the gap-filler insert, the cooling plate arrangement according
to the Invention prevents deterioration of the backfilling concrete in the gaps
between cooling plates. The transition from one cooling plate to another remains
as smooth as possible even when, as is occasionally the case, the furnace is
operated without protection layer (refractory brick lining, guniting or accretion
layer) covering the cooling panels and the gaps therebetween. The gap-filler insert
largely prevents backfilling concrete from being removed by the harsh conditions
reigning In the furnace. Due to the gap-filler insert, an uneven erosion of the
cooling plates can hence be avoided, thereby prolonging the lifetime of the cooling

plates.

[0009] The front plate of the gap-filler insert may be made from steel, preferably
high wear resistant steel. Examples of such high wear resistant steels are

Creusabro® or Hardox®.

[0010] According to a first preferred embodiment, the anchoring means
comprises two lateral legs, each lateral leg being connected to one edge of the
front plate, which is in abutment with one edge face of one cooling plate, the
lateral legs being arranged alongside a respective edge face of the cooling plates.
The lateral legs may each comprise an extension shaped so as to be in abutment

with the rear faces of the cooling plates.

[0011] Preferably, the front plate of the gap-filler insert and the lateral legs are
formed in one piece from sheet metal so as to easily conform to the exact shape of
the gap between the cooling plates. Alternatively, the lateral legs can be welded to

the front plate of the gap-filler insert.

[0012] Generally, the furnace wall is rounded and the cooling plates are planar; a
gap between two neighboring cooling plates may therefore be generally wedge
shaped. Preferably, the lateral legs of the gap-filler insert are arranged at an angle

so as to snuggly fit into the wedge shaped gap.

[0013] According to a second preferred embodiment, the anchoring means
comprises at least one connecting arm connected to the front plate and to a rear

plate, the rear plate being in abutment with the rear faces of the cooling plates.
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[0014] Preferably, the front plate and the rear plate of the gap-filler insert are
made from sheet metal and the connecting arm is welded to both the front and

rear plates.

[0015] For maintaining the gap-filling insert in the correct position, the gap-filler
iInsert may be connected to the cooling plates through form-fit or by the use of
bolts or screws. Such bolts or screws may e.g. be fed through a hole in a lateral
leg to connect the latter to a side face of the cooling plate, or the bolts or screws
may be fed through a hole in a lateral leg extension or a rear plate to connect the
latter to a rear face of the cooling plate. Another way of maintaining the gap-filler
iInsert in the correct position, would be to fill a space between the cooling plates

and the furnace wall with backfilling material, generally backfilling concrete.

[0016] According to an aspect of the invention, the gap-filler insert is arranged
between vertical edges of neighboring cooling plates. The gap-filler insert may
however also be arranged between horizontal edges of neighboring cooling plates.
Generally, the cooling plates are arranged In a staggered configuration wherein a
vertical gap between two neighboring cooling plates of an upper row Is arranged In
alignment of a central portion of a cooling plate of a lower row. The gap-filler
Insert arranged between horizontal edges of the cooling plates then preferably

extends between two edges of the cooling plate of a lower row.

[0017] Preferably, the front plate of the gap-filler insert extends over the whole
length of a gap between two neighboring cooling plates. It may, In some
circumstances, however be preferable to provide shorter gap-filler inserts, wherein
a plurality of such shorter gap-filler inserts may then be used to cover the whole

length or only part of the length of a gap between two cooling plates.

[0018] Preferably, the cooling plate is made of at least one of the following

materials: copper, a copper alloy or steel.

[0019] The present invention further proposes a method for installing cooling
plates against a furnace wall of a metallurgical furnace. Such a method comprises
providing a first cooling plate and a neighboring second cooling plate, each cooling
plate having a front face directed towards the interior of the furnace, an opposite
rear face directed towards the furnace wall and four edge faces. In accordance

with an aspect of the present invention, the method further comprises providing a
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gap-filler insert comprising a metal front plate with a front side facing the interior of
the furnace and anchoring means; and mounting the gap-filler insert between two
neighboring cooling plates in such a way that the front plate extends between the
edge faces of both cooling plates, and that the front side of the front plate is flush

with the front faces of both cooling plates.

[0020] The gap-filler insert used Iin the present method is advantageously a gap-

filler insert as described here-above.

Brief Description of the Drawings

[0021] Preferred embodiments of the invention will now be described, by

way of example, with reference to the accompanying drawings, in which:

Fig. 1 Is a schematic cross-sectional view across a wall portion of a furnace wall,
wherein a cooling plate arrangement according to a first embodiment of

the invention is shown: and

Fig. 2 Is a schematic cross-sectional view across a wall portion of a furnace wall,
wherein a cooling plate arrangement according to a second embodiment

of the invention I1s shown.

Description of Preferred Embodiments

[0022] Cooling plates are used to cover the inner wall of an outer shell of a
metallurgical furnace, as e.g. a blast furnace or electric arc furnace. The object of
such cooling plates Is to form: (1) a heat evacuating protection screen between the
Interior of the furnace and the outer furnace shell; and (2) an anchoring means for
a refractory brick lining, a refractory guniting or a process generated accretion

layer inside the furnace.

[0023] The Figures show a portion of such an inner wall 10 In a cross-
section view as seen from above. In front of the Inner wall 10, a cooling plate
arrangement, comprising a plurality of cooling plates 12, 12', is installed. A first
cooling plate 12 and a second cooling plate 12" are partially shown in the Figures.
Each cooling plate 12, 12’ has a panel-like body, which is e.g. made of a cast or
forged body of copper, a copper alloy or steel. This panel-like body has a front
face 14, 14, also referred to as hot face, which will be facing the interior of the

furnace, and a rear face 16, 16, also referred to as cold face, which will be facing
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the inner surface of the inner wall 10. The panel-like body generally has the form
of a quadrilateral with a pair of long edge faces, which are generally arranged
vertically, and a pair of short edge faces, which are generally arranged
horizontally. On the figures, only one of the long edge faces 18, 18 can be seen.
Most modern cooling plates have a width in the range of 600 to 1300 mm and a
height in the range of 1000 to 4200 mm. It will however be understood that the
height and width of the cooling plate may be adapted, amongst others, to
structural conditions of a metallurgical furnace and to constraints resulting from

their fabrication process.

[0024] The cooling plates 12, 12" further comprise connection pipes (not
shown) on the rear face 16, 16" for circulating a cooling fluid, generally water,
through cooling channels (not shown) arranged within the cooling plates 12, 12
The cooling plates 12, 12" are generally mounted to the inner wall 10 by means of

brackets (not shown).

[0025] It will be noted that the front face 14, 14" is generally subdivided by
means of grooves (not shown) into lamellar ribs (not shown). The grooves and
lamellar ribs form anchorage means for anchoring a refractory brick lining, a

refractory guniting or a process generated accretion layer to the front face 14.

[00206] According to the present invention, a gap-filler insert 20 is provided In

a gap 22 between the first and second cooling plates 12, 12'.

[0027] A gap-filler insert 20 according to a first embodiment iIs shown in
Fig.1. This gap-filler insert 20 comprises a metal front plate 24 with a front side 26
facing the interior of the furnace. Such a front plate 24 is preferably made from
high wear resistant steel, such as e.g. Creusabro® or Hardox®. The front plate 24
IS arranged such that it extends between the long edge faces 18, 18 of both
cooling plates 12, 12’ and such that the front side 26 of the front plate 24 is flush
with the front faces 14, 14’ of both cooling plates 12, 12". Due to such a front plate
24, the gap 22 between cooling plates 12, 12" i1s sealed off. Any backfilling
concrete arranged In this gap 22 is protected from deterioration by the front plate
24. Even when the furnace Is operated without protection layer (refractory brick
lining, guniting or accretion layer), 1.e. when the cooling plates 12, 12" are directly

exposed to the harsh conditions reigning in the furnace, the transition from one
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cooling plate 12 to another 12° remains as smooth as possible. The front plate 24
prevents backfilling concrete from being removed and an uneven erosion of the

cooling plates can hence be avoided.

[0028] In order to maintain the front plate 24 in its desired position, the gap-
filler insert 20 further comprises anchoring means, which, in the case of the first
embodiment, is composed of two lateral legs 28, 28°. Each lateral leg 28, 28’ is
connected to one edge of the front plate 24 and extends, along the long edge face
18" 18" to the rear face 10, 16" of the cooling plate 12, 12°, where an extension 30,

30’ of the lateral leg 28, 28" is formed so as to lie against the rear face 16, 16"

[0029] The front plate 24 of the gap-filler insert 20 and the lateral legs 28, 28" with
its extensions 30, 30" are formed In one piece from sheet metal so as to easily

conform to the exact shape of the gap 22 between the cooling plates 12, 12'.

[0030] As the furnace wall 10 is generally rounded and the cooling plates are
usually planar, a gap between two neighboring cooling plates 12, 12" is often
wedge shaped. The lateral legs 28, 28" of the gap-filler insert 20 are arranged at

an angle so as to snuggly fit into the wedge shaped gap 22, as shown in Fig.1.

[0031] In order to ensure that the gap-filling insert 20 remains In the correct
position, the gap-filler insert 20 may be connected to the cooling plates 12, 12°
through form-fit or by the use of bolts or screws (not shown). Another way of
maintaining the gap-filler insert 20 in the correct position is to fill a space 31
between the cooling plates 12, 12° and the furnace wall 10 with backfilling
concrete. Backfilling concrete is then also poured into the gap 22 between the
cooling plates 12, 12". Due to the compactness of the backfilling concrete, the gap-
filling insert 20 is prevented from moving in a direction towards the furnace wall 10.
Further, as the extensions 30, 30" prevent the gap-filling insert 20 from moving in a
direction away from the furnace wall 10, the gap-filling insert 20 is securely located

IN Its desired location.

[0032] A gap-filler insert 20 according to a second embodiment is shown in Fig.2.
This gap-filler insert 20 comprises a metal front plate 24 such as the one shown In
Fig.1. The anchoring means is, according to this second embodiment, composed
of at least one connecting arm 32, which is with one end connected to a rear face

of the front plate 24. The connecting arm 32 extends through the gap 22 to the
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rear of the cooling plates 12, 12, where it iIs connected to a rear plate 34. The rear
plate 34 extends so as to be in abutment with the rear faces 16, 16’ of the cooling
plates 12, 12', thereby preventing any movement of the gap-filling insert 20 from
moving In a direction away from the furnace wall 10. The front and rear plates 24,
34 are made from sheet material and the connecting arm 32 is welded

therebetween.

Legend of Reference Numbers:

10 inner wall 20 front side
12,12° cooling plate 28, 28" lateral leg

14, 14" front face 30, 30" extension

16, 16° rear face 31 space

18, 18" long edge face 32 connecting arm
20 gap-filler insert 34 rear plate

22 gap

24 front plate



CA 02726475 2015-07-23

H8312311CA

Claims

1. A cooling plate arrangement mounted on a furnace wall of a metallurgical
furnace, said arrangement comprising:
a first cooling plate and a neighboring second cooling plate, each cooling
plate having a front face directed towards the interior of said furnace, an
opposite rear face directed towards said furnace wall and four edge faces
characterised by
gap-filler insert arranged between two neighboring cooling plates, said gap-
filler insert comprising a metal front plate with a front side facing the interior
of said furnace and anchoring means; said gap-filler insert being arranged in
such a way that said front plate extends between the edge faces of both
cooling plates, and that said front side of said front plate is flush with said
front faces of both cooling plates.

2. The cooling plate arrangement as claimed in claim 1, wherein said front plate
of said gap-filler insert is made from copper, a copper alloy or steel.

3. The cooling plate arrangement as claimed in claim 2, wherein said front plate
of said gap-filler insert is made from high wear resistant steel.

4 The cooling plate arrangement as claimed in any one of claims 1 to 3, wherein
said anchoring means comprises two lateral legs, each lateral leg being

connected to one edge of said front plate, which is in abutment with one

edge face of one cooling plate, said lateral legs being in arranged alongside a

respective edge face of said cooling plates.

5. The cooling plate arrangement as claimed in claim 4, wherein said lateral legs

each comprise an extension shaped so as to be in abutment with said rear

faces of said cooling plates.

6. The cooling plate arrangement as claimed in any of claims 4 or 5, wherein said
front plate of said gap-filler insert and said lateral legs are made from sheet

metal.
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The cooling plate arrangement as claimed in any one of claims 4 to 6, wherein

said gap-filler insert is formed in one piece.

The cooling plate arrangement as claimed in any one of claims 4 to 6, wherein
said lateral legs are welded to said front plate of said gap-filler insert.

The cooling plate arrangement as claimed in any one of claims 4 to 8, wherein
a gap between two neighboring cooling plates is wedge shaped and wherein
said lateral legs of said gap-filler insert are arranged at an angle so as to
register with said wedge shaped gap.

The cooling plate arrangement as claimed in any one of claims 1 to 3, wherein
said anchoring means comprises at least one connecting arm connected to
said front plate and to a rear plate, said rear plate being in abutment with
said rear faces of said cooling plates.

The cooling plate arrangement as claimed in claim 10, wherein said front
plate and said rear plate of said gap-filler insert are made from sheet metal
and wherein said at least one connecting arm is welded to both said front and
rear plates.

The cooling plate arrangement as claimed in any one of claims 1 to 11,
wherein said gap-filler insert is connected to said cooling plates through form-
fit and/or by mechanical fasteners.

The cooling plate arrangement as claimed in any one of claims 1 to 12,
wherein said gap-filler insert is connected to said cooling plates by bolts or

SCrews.

The cooling plate arrangement as claimed in any one of claims 1 to 12,
wherein said gap-filler insert is connected to said cooling plates by filling a

space between said cooling plates and said furnace wall with backfilling

material.

The cooling plate arrangement as claimed in any one of claims 1 to 14,
wherein said gap-filler insert is arranged between vertical edges and/or

horizontal edges of neighboring cooling plates.
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The cooling plate arrangement as claimed in any one of claims 1 to 15,
wherein said gap-filler insert is arranged between horizontal edges of
neighboring cooling plates.

The cooling plate arrangement as claimed in claim 16, wherein said cooling
plates are arranged in a staggered configuration wherein a vertical gap
between two neighboring cooling plates of an upper row is arranged in
alignment of a central portion of a cooling plate of a lower row, and wherein
said gap-filler insert arranged between horizontal edges of said cooling plates
extends between two edges of said cooling plate of a lower row.

The cooling plate arrangement as claimed in any one of claims 1 to 17,
wherein said front plate extends over the whole length of a gap between two
neighboring cooling plates.

The cooling plate arrangement as claimed in any one of claims 1 to 18,
wherein said cooling plate is made of steel.

A method for installing cooling plates against a furnace wall of a metallurgical
furnace, said method comprising:

providing a first cooling plate and a neighboring second cooling plate, each
cooling plate having a front face directed towards the interior of said furnace,
an opposite rear face directed towards said furnace wall and four edge faces;
characterised by

providing a gap-filler insert comprising a metal front plate with a front side
facing the interior of said furnace and anchoring means

mounting said gap-filler insert between said two neighboring cooling plates in
such a way that said front plate extends between the edge faces of both

cooling plates, and that said front side of said front plate is flush with said

front faces of both cooling plates.

A method for installing cooling plates against a furnace wall of a metallurgical

furnace, said method comprising:
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providing a plurality of neighboring cooling plates, each of said cooling plates
having a front face directed towards an interior of said furnace, an opposite
rear face directed towards said furnace wall and four edge faces;

providing a plurality of gap-filler inserts comprising a metal front plate with a
front side facing the interior of said furnace and anchoring means;

mounting one of said gap-filler inserts between adjacent of said neighboring
cooling plates in such a way that said front plate extends between the edge
faces of said adjacent cooling plates, and that said front side of said front
plate is flush with said front faces of said adjacent of said cooling plates;
wherein said plurality of cooling plates and gap-filler inserts is sufficient to

cover said furnace wall.
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