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(57) ABSTRACT

An insulating concrete shell made of refractory cast concrete
or refractory tamped concrete for insulating uprights or
supporting tubes in a walking beam furnace or pusher-type
furnace. The insulating concrete shell is shell-shaped and
has a sheet metal strip on the inner side at each end, with
which the insulating concrete shell can be fastened to an
upright or to a supporting tube. The two sheet metal strips
are connected to each other by wires, whereby the two wires
are completely embedded in the cast or tamped concrete. A
method for manufacturing an insulating concrete shell is
also disclosed.
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INSULATING CONCRETE SHELL

BACKGROUND

[0001] The disclosed embodiments concern an insulating
concrete shell made of refractory cast concrete or of refrac-
tory tamped concrete for insulating uprights or supporting
tubes in a walking beam furnace or pusher-type furnace.
Such insulating concrete shells are shaped in such a way that
they can completely encase the tube to be insulated. Two
semi-cylindrical insulating concrete shells are often placed
around a tube for this purpose. However, since the tubes or
uprights can also have an oval or angular cross-section, the
shapes of the insulating concrete shells are adapted accord-
ingly. In some embodiments, three or more insulating con-
crete shells are needed to completely encase a tube or an
upright.

[0002] The insulating concrete shell disclosed herein has a
sheet metal strip on the inner side at the respective end, via
which the insulating concrete shell is fastened to the upright
or the supporting tube.

[0003] Also disclosed herein is a method for manufactur-
ing an insulating concrete shell.

SUMMARY

[0004] In heat treatment furnaces such as walking beam
furnaces or pusher-type furnaces, water- or steam-cooled
support tubes or uprights are often used to support the
metallic workpieces during heat treatment. In order to
reduce the heat loss of the furnace due to tube cooling, the
tubes are provided with suitable insulating jackets made of
ceramic or fire-resistant material. The service life of this raw
insulation is limited, so the ovens are shut down at regular
intervals and the insulation is replaced.

[0005] Conventional insulating concrete shells have a
rolled sheet 1 on the inner side, adapted to the tube diameter
of the supporting tube (see FIGS. 1 and 2). A series of
anchors (slotted pins) 2 are welded onto the sheet 1. A
ceramic fibre mat 3 is placed on the rolled sheet 1 and the
slotted pins 2 projecting through the fibre mat 3 are spread
open so that the fibre mat 3 is thereby fixed to the sheet 1.
[0006] The ceramic fibre mat 3 serves to reduce the
thermal conductivity of the insulating concrete shell 5.
[0007] The casing of the insulating concrete shell 5 is then
made of cast or tamped refractory concrete 4. The sheet 1
and the anchors 2 contribute significantly to the strength of
the insulating concrete shell 5.

[0008] A state-of-the-art insulating concrete shell is also
described in WO 2010/131213.

[0009] To install the insulating concrete shells, the rolled
sheet 1 is welded or screwed to the support tubes or uprights
of the oven.

[0010] The following problems occur with conventional
insulating concrete shells:

[0011] The large number of anchors (slotted pins)
welded to the sheet metal result in increased thermal
conductivity as compared to an application without
such anchors.

[0012] The casting process contaminates (infiltrates) the
ceramic fibre mat with the casting water and com-
presses it, so that this also increases the thermal con-
ductivity.

[0013] DE 8 407 841 Ul discloses a refractory casing for
elongated components in furnaces made of mineral or
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ceramic fibres. This casing also includes two circular arc-
shaped brackets, which have two narrow roughly semi-
circular brackets connected to each other in a hinge-like
manner.

[0014] DE2354883 discloses a semi-cylindrical insulating
concrete shell made of ceramic material. In contrast to the
insulating concrete shell described above, only two metal
strips are provided inside, via which the two insulating
concrete shells can be interlocked. V-shaped reinforcement
links (anchors) made of corrosion-resistant steel are welded
to the strips. The two strips and the reinforcing links are cast
with the ceramic material. The use of two narrow metal
strips instead of a large-area sheet and the reduced number
of reinforcing links keep the thermal conductivity of the
insulating concrete shell low, but the mechanical stability of
this insulating concrete shell is lower due to the lack of a
metallic support structure.

[0015] The disclosed embodiments are therefore based on
the task of providing an insulating concrete shell which
should have the lowest possible thermal conductivity on the
one hand and the greatest possible stability on the other.
[0016] In the disclosed insulating concrete shell, the two
sheet metal strips, which are bent into a semicircle, are
connected to each other by wires, whereby the two wires are
completely embedded in the cast or tamped concrete.
[0017] Due to the sheet metal strips used, the thermal
conductivity of the insulating concrete shells is considerably
reduced compared to insulating concrete shells with a con-
tinuous sheet metal jacket. By connecting the two sheet
metal strips via the wires, the thermal conductivity is also
kept low and, in addition, a good stability of the insulating
concrete shell is achieved. Preferably, the sheet metal strips
are connected to each other via two wires, which can have
an elongated u-shape.

[0018] Itis very advantageous if the wires are only welded
to the ends of the sheet metal strips. This results in a very
small contact area with the sheet metal strips and thus low
thermal conductivity.

[0019] Preferably, cross wires are attached along the wires
so that the two sheet metal strips are connected to each other
via grid-like wire anchors. This increases the stability of the
insulating concrete shell.

[0020] As disclosed herein, there is a recess on the inner
side of the insulating concrete shell in the area between the
two sheet metal strips, into which a fibre mat is inserted. The
insulating property can be increased by the inserted fibre
mat. In addition, this design allows the fibre mat to be
inserted after the casting/tamping process and after curing,
so that the fibre mat can no longer be damaged by the casting
water.

[0021] The disclosed embodiments also relate to a method
of manufacturing an insulating concrete shell comprising the
following steps:

[0022] two sheet metal strips are bent according to the
shape of an upright or a support tube so that they can
be put against the upright or the support tube during the
later assembly;

[0023] the two bent sheet metal strips are connected by
at least two wires;

[0024] the interconnected sheet metal strips are placed
in a casting or tamping mould with a recess, which may
be semi-cylindrical on the inner side between the two
sheet metal strips, for example;
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[0025] the casting or tamping mould is filled with
refractory concrete;
[0026] after curing, the manufactured component is
removed from the mould;
[0027] a ceramic fibre mat is inserted into the recess on
the inner side.
[0028] The inserted ceramic fibre mat can no longer be
deformed by the water-containing refractory concrete, so
that the insulating properties are additionally improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The following describes the state-of-the-art stan-
dard and an exemplary embodiment of the invention on the
basis of drawings. In these drawings:

[0030] FIG. 1 shows a schematic cross-section through an
insulating concrete shell according to the state-of-the-art;
[0031] FIG. 2 shows a longitudinal section through the
insulating concrete shell of FIG. 1;

[0032] FIG. 3 shows a schematic cross-section through an
exemplary embodiment of the insulating concrete shell;
[0033] FIG. 4 shows a longitudinal section through the
insulating concrete shell of FIG. 3; and

[0034] FIG. 5 shows perspective view of the insulating
concrete shell according to the invention.

DETAILED DESCRIPTION

[0035] The same reference numerals in the individual
Figures refer to the same components in each case.

[0036] The insulating concrete shell 5 shown in FIGS. 1
and 2 illustrates an embodiment according to the state-of-
the-art as already explained in the introduction above.
[0037] An insulating concrete shell 5a according to the
disclosure is shown in the cross-section in FIG. 3. FIG. 4
shows a side section view of the insulating concrete shell 5
according to FIG. 1.

[0038] On the inner side 10a are shown the two sheet
metal strips 1la bent into a semicircle. Two wires 6a are
welded to the sheet metal strip 1a. The two wires 6a are bent
in a U-shape and welded to the wire ends 11a of the sheet
metal strips 6a. Cross wires 7a are fixed along the wires 6a,
and in the present exemplary embodiment extend substan-
tially in the circumferential direction of the insulating con-
crete shell 5a. The wires 6a and the cross wires 7a form
grid-like wire anchors 2a. The wires 6a and the cross wires
7a are embedded in cast or tamped concrete 4a. On the inner
side 10a in the area between the sheet metal strips 6a, a
recess 8a is provided in the cast or tamped concrete 4a. A
ceramic fibre mat 3a is inserted into this recess 8a. The
U-shape of the wires 6a is clearly visible in FIG. 5.

REFERENCE NUMERALS

[0039] 1 Sheet metal

[0040] 2 Anchors (slotted pins)
[0041] 3 Fibre mat

[0042] 4 Poured/tamped concrete
[0043] 5 Insulating concrete shell
[0044] 1a Sheet metal strip

[0045] 2a Wire anchor

[0046] 3a Fibre mat

[0047] 4a Poured/tamped concrete
[0048] 5a Insulating concrete shell
[0049] 6a Wires

[0050] 7a Cross wires
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[0051] 8A Recess
[0052] 10qa Inner side
[0053] 11a Wire end

1-8. (canceled)

9. An insulating concrete shell (5a) made of refractory
cast concrete or refractory tamped concrete (4a) for insu-
lating uprights or supporting tubes in a walking beam
furnace or pusher-type furnace, the shell (5a) being shell-
shaped, comprising:

a first metal strip (1a) bent into a substantially semicir-
cular shape and arranged on an inner side (10qa) at a first
end of the insulating concrete shell (5a);

a second metal strip (1a) bent into a substantially semi-
circular shape and arranged on the inner side (10a) at
an opposite second end of the insulating concrete shell
(5a), the first and second metal strips (1a) being con-
figured for fastening the insulating concrete shell (5a)
to the upright or the supporting tube;

a recess (8a) in an area between the first and second metal
strips (1a); and

a fibre mat (3a) inserted into the recess (8a), wherein

the first and second metal strips (1a) are connected to one
another by wires (6a) with two wires (6a) completely
embedded within the cast or tamped concrete (4a).

10. The insulating concrete shell (5a) according to claim
9, wherein the wires (6a) are welded at their respective ends
(11a) to the respective sheet metal strips (1a).

11. The insulating concrete shell (5a) according to claim
10, wherein the first and second metal strips (6a) are
connected to each other by a total of two wires (6a).

12. The insulating concrete shell (5a) according to claim
9, wherein the first and second metal strips (6a) are con-
nected to each other by a total of two wires (6a).

13. The insulating concrete shell (5a) according to claim
10, wherein the wires (6a) are bent into a substantially
U-shape.

14. The insulating concrete shell (5a) according to claim
12, wherein the wires (6a) are bent into a substantially
U-shape.

15. The insulating concrete shell (5a) according to claim
9, wherein the wires (6a) are bent into a substantially
U-shape.

16. The insulating concrete shell (5a) according to claim
14, comprising cross wires (7a) along the wires (6a) such
that the two metal strips (1a) are connected to each other via
grid-shaped wire anchors (2a).

17. The insulating concrete shell (5a) according to claim
9, comprising cross wires (7a) along the wires (6a) such that
the two metal strips (1a) are connected to each other via
grid-shaped wire anchors (2a).

18. The insulating concrete shell (5a) according to claim
10, comprising cross wires (7a) along the wires (6a) such
that the two metal strips (1a) are connected to each other via
grid-shaped wire anchors (2a).

19. The insulating concrete shell (5a) according to claim
12, comprising cross wires (7a) along the wires (6a) such
that the two metal strips (1a) are connected to each other via
grid-shaped wire anchors (2a).

20. The insulating concrete shell (5a) according to claim
17, wherein the cross wires (7a) are completely embedded
in the cast or refractory tamped concrete (4a).

21. The insulating concrete shell (5a) according to claim
18, wherein the cross wires (7a) are completely embedded
in the cast or refractory tamped concrete (4a).
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22. The insulating concrete shell (5a) according to claim
19, wherein the cross wires (7a) are completely embedded
in the cast or refractory tamped concrete (4a).

23. The insulating concrete shell (5a) according to claim
16, wherein the cross wires (7a) are completely embedded
in the cast or refractory tamped concrete (4a).

24. A method of producing a shell-shaped insulating
concrete shell (5a), comprising:

bending two sheet metal strips (1a) into respective semi-

circular shapes to the shape of an upright or a support-
ing tube;

connecting the two bent sheet metal strips (1a) to one

another via at least two wires (6a) to form intercon-
nected metal strips;

placing the interconnected sheet metal strips into a casting

or tamping mould configured to allow formation of a
substantially shell-shaped component with a recess
(8a) on an inner side (10a) between the two sheet metal
strips (1a);

filling the casting or tamping mould (4a) with refractory

concrete;

allowing the refractory concrete to cure to form a manu-

factured component;

removing the manufactured component from the mould;

inserting a ceramic fibre mat (3a) into the recess (8a) at

the inner side (10a).
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