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(54) Title: METHOD FOR MANUFACTURING A COOLING ELEMENT AND A COOLING ELEMENT

(57) Abstract: The invention relates to a
method for manufacturing a cooling ele-
ment (1) to be used in connection with a
metallurgical furnace or the like. In the
method, there is arranged a frame ele-
ment (3) mainly made of copper and
provided with water cooling channels
(2); in the frame element (3), there are
arranged fastening elements (4) for con-
necting refractory bricks (6) to the frame
element (3); and refractory bricks (6) are
connected to the frame element (3) by
using fastening elements (4). The fasten-
ing elements (4) are at least partly
formed of elongate fastening strips made
of steel (5). The elongate fastening steel
strips (5) are fastened to the frame ele-
ment (3) so that the elongate fastening
steel strips (5) together form in between
them an open interspace (7), which is
narrowed in a direction pointed away
from the bottom (8) of the open inter-
space (7). Refractory bricks (6) are ar-
ranged in the open interspace (7), so that
the refractory bricks (6) are located at
least partly in the open interspace (7).

The invention also relates to a cooling element (1 ) to be used in connection with a metallurgical furnace or the like, being mainly
made of copper and provided with water cooling channels (2).
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METHOD FOR MANUFACTURING A COOLING
ELEMENT AND A COOLING ELEMENT

Background of invention

The invention relates to a method for manufacturing a cooling element used in
connection with a metallurgic furnace or the like, in which method there is arranged a
frame element, being mainly made of copper and including water cooling channels;
the frame element is provided with fastening elements for connecting refractory bricks
to the frame element; and refractory bricks are connected to the frame element by
using the fastening elements.

The invention also relates to a cooling element used in connection with a
metallurgic furnace or the like, being mainly made of copper and including water
cooling channels, said cooling element comprising a frame element being mainly
made of copper and including water cooling channels, refractory bricks and fastening
elements for connecting refractory bricks to the frame element.

In the prior art there are known various different methods for manufacturing a
cooling element comprising a frame element being mainly made of copper and
including water cooling channels, and refractory bricks that are fastened to the frame
element by fastening elements. This kind of cooling element is fitted for example in a
metallurgical furnace so that the brick lining formed of refractory bricks is in contact
with molten metal. Together with the metallurgical furnace, the brick linings fitted in
the metallurgical furnace form a structure that is in contact with molten metal. The
purpose with this kind of cooling element is that part of the thermal energy directed to
the brick lining by the molten metal is transferred from the brick lining to the frame
element provided with water cooling, and as a consequence, the brick lining is cooled.
Therefore, in between the frame element and the brick lining, there should be
arranged a thermal contact that is as good as possible.

One problem with this kind of cooling elements has, however, conventionally
been that in the course of time, in between the refractory bricks and the frame
element, there can be created a gap that prevents heat from being transferred from the
brick lining to the frame element. This results in that the bricks are not cooled, and as
a consequence, they are damaged, which may further result in a situation where the
cooling element itself is subjected to a thermal stress so high that the whole cooling
element is damaged.

From the Finnish patent publication 109937 there is known a composite
cooling element that is manufactured by joining the elements of the ceramic lining
together by copper casting, and by at the same time arranging at the back of the lining
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a copper plate that is provided with cooling water channels. The invention described
in said Finnish patent publication 109937 also relates to a composite cooling element
manufactured by said method.

From the Finnish patent publication 20002408 there is known a cooling
element, particularly designed to be used in connection with producing metals in a
flash converting furnace, said cooling element comprising a frame element, which is
provided with a channel system for the cooling water circulation, and on the frame
element surface on the side of the furnace space, there are made grooves where
elements of the furnace lining can be arranged. The frame element is mainly made of
copper, and on the frame element surface on the side of the furnace, there are made
grooves where elements of the ceramic lining of the furnace can be arranged, and
grooves where there are fitted steel elements, so that at least that part of the cooling
element surface placed in the area of the border surface between the molten metal and
molten slag that may get into contact with the molten metal, is made of steel.

Brief description of invention

An object of the invention is to realize a method for manufacturing a cooling
element used in connection with a metallurgical furnace or the like, by which method
there can be manufactured a cooling element that has a particularly good thermal
contact between the frame element and the refractory bricks.

Advantageously, the invention provides a cooling element used in connection
with a metallurgical furnace or the like, said cooling element being mainly made of
copper and provided with water cooling channels, and having a particularly good
thermal contact between the frame element and the refractory bricks.

In an embodiment, the present invention provides a method for manufacturing a
cooling element to be used in connection with a metallurgical furnace or the like, in
which method

- there is arranged a frame element that is mainly made of copper and provided
with water cooling channels,

- in the frame element, there are provided fastening elements for connecting
refractory bricks to the frame element, and

- the refractory bricks are connected to the frame element by using the
fastening elements,

- wherein the fastening elements are at least partly composed of elongate
fastening strips made of steel, and

- wherein the elongate fastening steel strips are fastened to the frame element
so that the elongate fastening steel strips together form in between them an open
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interspace, which is narrowed in a direction pointed away from the bottom of the open
interspace formed by a surface of the frame element,

characterized in that the elongate fastening steel strips are fastened to the
frame element so that two elongate fastening steel strips together form in between
them an open interspace, which has an elongated form and configured to receive a
plurality of refractory bricks,

in that in the open interspace, there are arranged such refractory bricks that the
refractory bricks together form a uniform structure, which is located essentially
completely in the open interspace, the measures and shape of said structure at least
partly corresponding to the measures and shape of the open interspace,

in that to the frame element there is fastened at least one elongate fastening
steel strip, the cross-sectional area of which expands in a direction pointed away from
the bottom of the open interspace, so that the open interspace created between two
elongate fastening steel strips is narrowed in a direction pointed away from the bottom
of the open interspace formed by the surface of the frame element, and

in that the the elongate fastening steel strips are fastened to the frame element
by means of dovetail type joints.
In an embodiment, the present invention provides a cooling element to be used in
connection with a metallurgical furnace or the like, being mainly made of copper and
provided with water cooling channels, said cooling element comprising

- a frame element that is mainly made of copper and provided with water
cooling channels,

- refractory bricks, and

- fastening elements for connecting the refractory bricks to the frame element,

- wherein the fastening elements are at least partly formed of elongate
fastening strips made of steel, and

- wherein the elongate fastening steel strips are fastened to the frame element
so that the elongate fastening steel strips together form in between them an open
interspace, which is narrowed in a direction pointed away from the bottom of the open
interspace formed by a surface of the frame element,

characterized in that the elongate fastening steel strips are fastened to the
frame element so that two elongate fastening steel strips together form in between
them an open interspace, which has an elongated form and configured to receive a
plurality of refractory bricks,

in that the refractory bricks together form a uniform structure, which is located
essentially completely in the open interspace, the measures and shape of said structure
at least partly corresponding to the measures and shape of the open interspace,
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in that to the frame element there is fastened at least one elongate fastening steel strip,
the cross-sectional area of which expands in a direction pointed away from the bottom
of the open interspace, so that the open interspace created between two elongate
fastening steel strips is narrowed in a direction pointed away from the bottom of the
open interspace formed by the surface of the frame element, and

in that the the elongate fastening steel strips are fastened to the frame element
by means of dovetail type joints.

The method according to the invention is based on the principle that the
fastening elements are at least partly composed of elongate fastening strips made of

6785553_1 (GHMatters) P85733.AU JBECKER
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steel, which strips are fastened to the frame element, so that the elongate fastening
steel strips together form in between them an open interspace that is narrowed in the
direction pointed away from the bottom of the open interspace, and that the refractory
bricks are arranged in the open interspace so that said refractory bricks are located at
least partly in said open interspace.

A cooling element according to the invention is provided with fastening
elements for connecting refractory bricks to the frame element. The fastening
elements are at least partly formed of elongate fastening strips made of steel. The
elongate fastening steel strips are fastened to the frame element so that the elongate
fastening steel strips together form in between them an open interspace that is
narrowed in the direction pointed away from the bottom of the open interspace. The
open interspace is narrowed preferably, but not necessarily, in a wedge-like fashion in
the direction pointed away from the bottom of the open interspace. The refractory
bricks are arranged in the open interspace so that said refractory bricks are located at
least partly in the open interspace that is narrowed in the direction pointed away from
the bottom of the open interspace.

"In an arrangement according to the invention, the open interspace that is
narrowed in the direction 'pointed away from the bottom of said open interspace
prevents the frame element from moving with respect to the bricks and vice versa. As
a result, there is obtained a good joint between the frame element and the brick, and as
a consequence, thermal energy is efficiently transferred in between the frame element
and the brick.

In a preferred embodiment of the arrangement according to the invention, in
the open interspace there are arranged such refractory bricks that the refractory bricks
together form a uniform structure, said structure including a section located in the
open interspace and having measures and shape that at least partly correspond to the
measures and shape of the open interspace. In this way, there is obtained a joint
corresponding to a form-fitted joint in between the refractory bricks and the frame
-element, which joint is capable of efficiently preventing the refractory bricks from
moving with respect to the frame element, and which thus ensures good heat transfer
properties in between the refractory bricks and the frame element.

In a preferred embodiment of the arrangement according to the invention, in
the open interspace there are arranged such refractory bricks that said refractory
bricks together form a uniform structure, which is located essentially completely in
the open interspace and has measures and shape that at least partly correspond to the
measures and shape of the open interspace. In this way, there is obtained a joint
corresponding to a form-fitted joint in between the refractory bricks and the frame
element, which joint is capable of efficiently preventing the refractory bricks from
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moving with respect to the frame element, and which thus ensures good heat transfer
properties in between the refractory bricks and the frame element.

In a preferred embodiment of the arrangement according to the invention, the
open interspace is created by fastening the elongate fastening steel strips to the frame
element so that the open interspace, which is narrowed in the direction pointed away
from the bottom of the open interspace, is formed in between two elongate fastening
steel strips, and so that the bottom of the open interspace is configured of the surface
of the frame element. In this way, the joint obtained in between the refractory bricks
and the frame element has good properties for transferring thermal energy, because
the refractory bricks are in direct contact with the frame element, and this ensures
good heat transfer properties in between the refractory bricks and the frame element.

In a preferred embodiment of the arrangement according to the invention, the
open interspace is created by fastening the elongate fastening steel strips to the frame
element, so that the open interspace is created in between two elongate fastening steel
strips, and to the frame element there is fastened at least one elongate fastening steel
strip, the cross-sectional area of which expands in the direction pointed away from the
bottom of the open interspace, so that the open interspace formed in between two
elongate fastening steel strips is narrowed in the direction pointed away from the
bottom of the open interspace.

In a preferred embodiment of the arrangement according to the invention, the
elongate fastening steel strip is fastened to the frame element by machining in the
frame element an elongate groove for an elongate fastening steel strip, so that the
measures and shape of the section of the elongate fastening steel strip that is to be
fitted in the elongate groove essentially correspond to the measures and shape of the
elongate groove for realizing a friction-fitted or form-fitted joint in between the
elongate fastening steel strip and the elongate groove.

In a preferred embodiment of the arrangement according to the invention, the
elongate fastening steel strips are made of stainless steel, the chromium content of
which is over 10.5%, advantageously of stainless steel according to the standard EN
10095 (Fireproof steels and nickel alloys).

In a preferred embodiment of the arrangement according to the invention, the
elongate fastening steel strips are made of stainless steel, the chromium content of
which is of the order 17 — 30%, such as 22 — 24%, 24 — 29%, or 29 — 30%.

In a preferred embodiment of the arrangement according to the invention,
there is provided a stopping piece for holding the refractory bricks in the open
interspace, and said stopping piece is arranged so that it is located in between two

elongate fastening steel strips, and so that it is located at the other end of the

interspace formed in between two elongate fastening steel strips. In particular, in case
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the open interspace shall extend vertically when using the cooling element, the
cooling element must have an arrangement for holding the: refractory bricks in the

open interspace, and this kind of stopping piece is well suited in this purpose.

List of drawings

A few preferred embodiments of the invention are described in more detail
below with reference to the appended drawings, where _

Figure 1 illustrates a structure comprising several cooling elements,
_ Figure 2 illustrates a preferred embodiment of a cooling element according to
the invention, including a frame element to which there are fastened elongate
fastening steel strips, and a stopping piece in between the elongate fastening steel
strips, and

Figure 3 illustrates the cooling element of Figure 2, viewed from another

angle.

Detailed description of invention

The invention relates to a method for manufacturing a cooling element 1 to be
used in connection with a metallurgical furnace or the like, and to a cooling element 1
to be used in connection with a metallurgical furnace or the like, being mainly made
of copper and provided with water cooling channels 2.

The method according to the invention for manufacturing a cooling element 1
to be used in connection with a metallurgical furnace or the like is described in more
detail first.

In the method, there is provided a frame element 3 being mainly made of
copper and provided with water cooling channels 2.

In the method, in the frame element 3 there are provided fastening elements 4
for connecting refractory bricks 6 to the frame element 3. The refractory bricks 6 are
advantageously connected to that surface of the frame element 3 that is turned to face
the molten metal, when the cooling element 1 is installed in a metallurgical furnace or
the like, and when the cooling element 1 is being used in a metallurgical furmace or
the like. '

In the method, refractory bricks 6 are connected to the frame element 3 by
using fastening elements 4.

In the method, the fastening elements 4 are at least partly made of elongate
fastening strips made of steel 5. The elongate fastening steel strips 5 are fastened to
the frame element 3 so that the elongate fastening steel strips 5 together form in
between them an open interspace 7, which is narrowed in a direction pointed away

from the bottom 8 of the open interspace 7. The refractory bricks 6 are arranged in the
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open interspace 7, so that the refractory bricks 6 are located at least partly in the open
interspace 7.

The open interspace 7 is narrowed preferably, but not necessarily, in a wedge-
like fashion in a direction pointed away from the bottom 8 of the open interspace 7.

The elongate fastening steel strips S are fastened preferably, but not
necessarily, to the frame element 3 so that in the frame element, there are made, for
example by machining, elongate grooves 10 for the elongate fastening steel strips 5.
In case the frame element 3 is provided with elongate grooves 10 for the elongate
fastening steel strips 5, the elongate grooves 10 are made preferably, but not
necessarily, so that in between an elongate groove 10 and an elongate fastening steel
strip 5, there is created a form-fitted or friction-fitted joint for holding the elongate
fastening steel strip 5 in the elongate groove 10. In the drawings, in between each
elongate groove 10 and each elongate fastening steel strip 5, there is made a dovetail
type joint. As an alternative, the elongate fastening steel strips 5 can also be cast
directly in the frame element 3, for example in one and the same casting step, in case
the frame element 3 is manufactured by casting.

In the method, in the open interspace 7 there are arranged preferably, but not
necessarily, such refractory bricks 6 that the refractory bricks 6 together form a
uniform structure having a section placed in the open interspace 7, the measures and
shape of said section at least partly corresponding to the measures and shape of the
open interspace 7.

In the method, in the open interspace 7 there are arranged preferably, but not
necessarily, such refractory bricks 6 that the refractory bricks 6 together form a
uniform structure, which is located essentially completely in the open interspace 7 and
the measures and shape of which least partly cdrrespond to the measures and shape of
the open interspace 7.

The open interspace 7 is made preferably, but not necessarily, by fastening the
elongate fastening steel strips 5 to the frame element 3, so that the open interspace 7 is
formed in between two elongate fastening steel strips 5.

The elongate fastening steel strips 5 are fastened to the frame element 3
preferably, but not necessarily, so that the bottom 8 of the open interspace 7 is at least
partly, but preferably completely, formed of the surface of the frame element 3.

In the method, to the frame element 3 there is preferably, but not necessarily,
fastened at least one elongate fastening steel strip 5, the cross-sectional area of which
expands in a direction pointed away from the bottom 8 of the open interspace 7, so
that the open interspace formed in between two elongate fastening steel strips S is

narrowed in a direction pointed away from the bottom 8 of the open interspace 7.
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The elongate fastening steel strips 5 are preferably, but not necessarily, made
of stainless steel, the chromium content of which is over 10.5%, advantageously of
stainless steel according to the standard EN 10095 (Fireproof steels and nickel alloys).

The elongate fastening steel strips 5 can be preferably, but not necessarily,
made of stainless steel, the chromium content of which is of the order 17 — 30%, such
as 22 — 24%, 24 — 29%, or 29 — 30%.

In the method, there is preferably, but not necessarily, provided a stopping
piece 9 for holding the refractory bricks 6 in the open interspace 7. The stopping piece
9 is preferably, but not necessarily, arranged so that it connects two elongate fastening
steel strips 5, and so that it is located at the other end of the interspace 7 formed in
between two elongate fastening steel strips 5.

The invention also relates to a cooling element 1 to be used in connection with
a metallurgical furnace or the like, said cooling element being mainly made of copper
and provided with water cooling channels 2.

The cooling element 1 comprises a frame element 3 that is mainly made of
copper and provided with water cooling channels 2.

In addition, the cooling element 1 comprises refractory bricks 6 and fastening
elements 4 for connecting the refractory bricks 6 to the frame element 3.

The fastening elements 4 are at least partly formed of elongate fastening strips
made of steel 5.

The elongate fastening steel strips S are fastened to the frame element 3, so
that the elongate fastening steel strips 5 together form in between them an open
interspace 7, which is narrowed in a direction pointed away from the bottom 8 of the
open interspace 7. The open interspace 7 is preferably, but not necessarily, narrowed
in a wedge-like fashion in a direction pointed away from the bottom 8 of the open
interspace 7.

The refractory bricks 6 are arranged in the open interspace 7 so that the
refractory bricks 6 are located at least partly in the open interspace 7.

The elongate fastening steel strips 5 are preferably, but not necessarily,
fastened to the frame element 3, so that in the frame element 3, there is made, for
instance by machining, elongate grooves 10 for the elongate fastening steel strips 5. In
case elongate grooves 10 are made in the frame element 3 for the elongate fastening
steel strips 5, the elongate grooves 10 are preferably, but not necessarily, made so that
in between an elongate groove 10 and an elongate fastening steel strip 5, there is
created a form-fitted or friction-fitted joint for holding the elongate fastening steel
strip 5 in the elongate groove 10. In the drawings, in between each elongate groove 10
and each elongate fastening steel strip 5, there is formed a dovetail type joint. As an

alternative, the elongate fastening steel strips 5 can be cast directly in the frame
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element 3, for example in the same casting step, in case the frame element 3 is
manufactured by casting.

Together the refractory bricks 6 form preferably, but not necessarily, a
uniform structure that includes a section located in the open interspace 7, the
measures and shape of said section at least partly corresponding to the measures and
shape of the open interspace 7.

As an alternative, the refractory bricks 6 can together form, preferably, but not
necessarily, a uniform structure that is located essentially completely in the open
interspace 7, the measures and shape of said structure at least partly corresponding to
the measures and shape of the open interspace 7.

The open interspace 7 is created preferably, but not necessarily, by fastening
the elongate fastening steel strips 5 to the frame element 3, so that the open interspace
7 is created between two elongate fastening steel strips 5.

The elongate fastening steel strips 5 are preferably, but not necessarily,
fastened to the frame element 3 so that the bottom 8 of the open interspace 7 is formed
of at least partly of the surface of the frame element 3.

To the frame element 3, there is preferably, but not necessarily, fastened at
least one elongate fastening steel strip S, the cross-sectional area of which expands in
a direction that is pointed away from the bottom 8 of the open interspace 7, so that the
open interspace 7 created between two elongate fastening steel strips S is narrowed in
a direction pointed away from the bottom 8 of the open interspace 7.

The elongate fastening steel strips 5 are preferably, but not necessarily, made
of stainless steel, the chromium content of which is over 10.5%, preferably of
stainless steel according to the standard EN 10095 (Fireproof steels and nickel alloys).

For example, the elongate fastening steel strips 5 are made of stainless steel,
the chromium content of which is of the order 17 — 30%, such as 22 — 24%, 24 — 29%
or 29 — 30%.

The cooling element 1 comprises preferably, but not necessarily, a stopping
piece 9 for holding the refractory bricks 6 in the open interspace 7. The stopping piece
9 can be such that it connects two elongate fastening steel strips 5, so that the stopping
piece 9 is located at the other end of the interspace 7 created in between two elongate
fastening steel strips 5.

For a man skilled in the art, it is obvious that along with the development of
technology, the basic idea of the invention can be realized in many different ways.
Thus the invention and its preferred embodiments are not restricted to the examples
described above, but they can vary within the scope of the appended claims.
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It is to be understood that, if any prior art publication is referred to herein,
such reference does not constitute an admission that the publication forms a part of
the common general knowledge in the art, in Australia or any other country.

In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or “comprising”
is used in an inclusive sense, i.e. to specify the presence of the stated features but not
to preclude the presence or addition of further features in various embodiments of the

invention.
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Claims

1. A method for manufacturing a cooling element to be used in connection with a
metallurgical furnace or the like, in which method

- there is arranged a frame element that is mainly made of copper and provided
with water cooling channels,

- in the frame element, there are provided fastening elements for connecting
refractory bricks to the frame element, and

- the refractory bricks are connected to the frame element by using the
fastening elements,

- wherein the fastening elements are at least partly composed of elongate
fastening strips made of steel, and

- wherein the elongate fastening steel strips are fastened to the frame element
so that the elongate fastening steel strips together form in between them an open
interspace, which is narrowed in a direction pointed away from the bottom of the open
interspace formed by a surface of the frame element,

characterized in that the elongate fastening steel strips are fastened to the
frame element so that two elongate fastening steel strips together form in between
them an open interspace, which has an elongated form and configured to receive a
plurality of refractory bricks,

in that in the open interspace, there are arranged such refractory bricks that the
refractory bricks together form a uniform structure, which is located essentially
completely in the open interspace, the measures and shape of said structure at least
partly corresponding to the measures and shape of the open interspace,

in that to the frame element there is fastened at least one elongate fastening
steel strip, the cross-sectional area of which expands in a direction pointed away from
the bottom of the open interspace, so that the open interspace created between two
elongate fastening steel strips is narrowed in a direction pointed away from the bottom
of the open interspace formed by the surface of the frame element, and

in that the the elongate fastening steel strips are fastened to the frame element
by means of dovetail type joints.

2. The method according to claim 1, characterized by making the elongate
fastening steel strips of stainless steel, the chromium content of which is over 10.5%.

3. The method according to claim 2, characterized in that the chromium content
ranges from 17 — 30%.

6785553_1 (GHMatters) P85733.AU JBECKER


P85733.AU

11 Aug 2015

2009265578

10

15

20

25

30

35

11

4. The method according to claim 2, characterized in that the chromium content
ranges from 22 — 24%.

5. The method according to claim 2, characterized in that the chromium content
ranges from 24 - 29%.

6. The method according to claim 2, characterized in that the chromium content
ranges from 29 — 30%.

7. The method according to any of the preceding claims 1, characterized by
providing a stopping piece for holding the refractory bricks in the open interspace.

8. The method according to any of the preceding claims, characterized in that
the open interspace is created by fastening elongate fastening steel strips to the frame
element so that the bottom of the open interspace is at least partly formed of the
surface of the frame element.

9. A cooling element to be used in connection with a metallurgical furnace or the
like, being mainly made of copper and provided with water cooling channels, said
cooling element comprising

- a frame element that is mainly made of copper and provided with water
cooling channels,

- refractory bricks, and

- fastening elements for connecting the refractory bricks to the frame element,

- wherein the fastening elements are at least partly formed of elongate
fastening strips made of steel, and

- wherein the elongate fastening steel strips are fastened to the frame element
so that the elongate fastening steel strips together form in between them an open
interspace, which is narrowed in a direction pointed away from the bottom of the open
interspace formed by a surface of the frame element,

characterized in that the elongate fastening steel strips are fastened to the
frame element so that two elongate fastening steel strips together form in between
them an open interspace, which has an elongated form and configured to receive a
plurality of refractory bricks,

in that the refractory bricks together form a uniform structure, which is located
essentially completely in the open interspace, the measures and shape of said structure
at least partly corresponding to the measures and shape of the open interspace,
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in that to the frame element there is fastened at least one elongate fastening
steel strip, the cross-sectional area of which expands in a direction pointed away from
the bottom of the open interspace, so that the open interspace created between two
elongate fastening steel strips is narrowed in a direction pointed away from the bottom
of the open interspace formed by the surface of the frame element, and

in that the the elongate fastening steel strips are fastened to the frame element
by means of dovetail type joints.

10.  The cooling element according to claim 9, characterized in that the elongate
fastening steel strips are made of stainless steel, the chromium content of which is
over 10.5%.

11.  The cooling element according to claim 10, characterized in that the

chromium content ranges from 17 — 30%.

12. The cooling element according to claim 10, characterized in that the
chromium content ranges from 22 — 24%.

13.  The cooling element according to claim 10, characterized in that the
chromium content ranges from 24 — 29%.

14.  The cooling element according to claim 10, characterized in that the
chromium content ranges from 29 — 30%.

15. A cooling element according to any of the claims 9 - 14, characterized in that
the cooling element comprises a stopping piece for holding the refractory bricks in the
open interspace.

16. A cooling element according to any of the claims 9 - 15, characterized in that
the bottom of the open interspace is formed of at least partly of the surface of the

frame element.
17. A method for manufacturing a cooling element to be used in connection with a
metallurgical furnace or the like substantially as herein described with reference to the

accompanying figures.

18. A cooling element to be used in connection with a metallurgical furnace or the
like substantially as herein described with reference to the accompanying figures.
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