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Description

[0001] The present invention concerns a composite
plate comprising a first cover layer, a second cover layer,
and a core layer arranged between the first and the sec-
ond cover layers and having a plurality of cells which are
at least partially open towards the first cover layer and
which are separated from each other by walls and a meth-
od of draining such a composite plate.
[0002] At the present time principally closed sandwich
structures with a "honeycomb" core for example com-
prising an aramid fibre material identified as Nomex®
and cover layers of glass fibre prepreg and/or carbon
fibre prepreg are used for cladding or lining aircraft inte-
riors. That kind of composite plates however is complete-
ly closed off in relation to fluid in the form of liquid or gas
passing thereinto or passing therethrough. It will be noted
however that the lack of gas permeability entails the con-
sideration that this kind of composite plates does not ad-
equately fulfill acoustic demands in relation to sound
damping.
[0003] Composite plates made from several metal lay-
ers and a core layer, and methods of manufacturing of
such composite plates are known from EP 1 457 616 A1.
In DE 100 10 547 A1 composite plates made from several
fibre layers and a core layer comprising a cell structure
and a method of manufacturing such composite plates
are described. In these examples the composite plates
are completely closed off.
[0004] Composite plates which are designed in partic-
ular in consideration of sound damping are known for
example from DE 39 13 255 A1, DE 22 11 051, DE 39
13 255 A1, EP 0 747 285 B1 and DE 200 16 051 U1.
Here in each case at least one cover layer has a plurality
of holes or micropores, which allows at least partial gas
permeability.
[0005] It will be appreciated that the openings in the
cover layers also allow liquids, for example water of con-
densation, to penetrate into the cells or honeycombs of
the core layer. The water passing thereinto can result in
corrosion or rotting of the materials of the composite
plate. Particularly in the case of a cyclic thaw/freeze load-
ing situation that can have the unwanted consequence
of delamination. Added to that is the fact that the entering
liquid can give rise to closure of the openings, with a
corresponding deterioration in the acoustic damping
properties.
[0006] DE 22 11 051 proposes inter alia for the removal
of liquids which have penetrated into the plate that the
walls of the cells are provided with openings which adjoin
the cover layers and through which the liquids can drain
away. It will be noted however that those openings or
slots have the disadvantage that they complicate manu-
facture of the composite plates and can have unpredict-
able effects on the damping properties of the composite
plate.
[0007] Therefore an aspect of the present invention is
to provide a composite plate of the kind set forth in the

opening part of this specification and a method of draining
such a composite plate, wherein the above-indicated dis-
advantages are avoided and improved resistance to in-
gress of liquid or formation of liquid accumulations is en-
sured in a simple and continual fashion.
[0008] According to the invention there is proposed a
composite plate comprising a first cover layer, a second
cover layer, and a core layer arranged between the first
and the second cover layers and having a plurality of
cells which are at least partially open towards the first
cover layer and which are separated from each other by
walls, in which the first cover layer has a draining layer
and a first through-passage layer arranged between the
draining layer and the core layer, wherein the first
through-passage layer is provided with openings at least
partially covered by the draining layer, wherein the cells
are at least partially covered by the draining layer.
[0009] In addition there is proposed a method of drain-
ing a core layer of a composite plate comprising a first
cover layer and a second cover layer, between which the
core layer is arranged, wherein the core layer has a plu-
rality of cells which are at least partially open towards the
first cover layer and which are separated from each other
by walls, comprising the steps: providing a draining layer
in the first cover layer and a first through-passage layer
arranged between the draining layer and the core layer,
wherein the first through-passage layer is provided with
openings at least partially covered by the draining layer,
wherein the draining layer respectively at least partially
covers the opening of a cell, receiving liquid from the
plurality of cells which are at least partially open towards
the first cover layer and which are separated from each
other by walls, by the draining layer, and removing the
liquid from the draining layer and the composite plate.
[0010] The invention is based on the realisation that
gas permeability which is desired for acoustic reasons
can be achieved without any infiltrated liquid remaining
in the cells of the composite plate or the walls of the cells
having to be apertured for the discharge of infiltrated liq-
uid if a cover layer performs a draining function. The in-
filtrated liquid passes from the interior of the cells, which
is at least partially also delimited by the draining layer,
into the draining layer in which it can be discharged from
the cells and out of the core layer. If a means delimiting
the cell interior has the function of receiving liquid and
removing it from the cell interior, that thus continuously
provides that the interior of the cells remains sufficiently
dry and is thus substantially protected from the stresses
caused by repeated freezing and thawing, and the risk
of delamination. It was found that a desired drainage of
liquid out of the core layer can also be achieved when
there is arranged between the draining layer and the core
layer a first through-passage layer which for example can
contribute to the desired stability of the composite plate,
when that first through-passage layer is provided with
openings, so that the draining layer adjoins the interior
of the cells of the core layer through those openings, in
which case the liquid to be drained away can pass
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through the openings in the first through-passage layer.
Although it is preferable for the core layer to be connected
to the first through-passage layer for reasons of ease of
manufacture, in which case the draining layer is arranged
on that first through-passage layer, it is also possible in
accordance with the invention to provide an alternative
or additional layer in such a way that the draining layer
is arranged between that alternative or additional layer
and the core layer.
[0011] In a configuration of the invention the draining
layer includes a liquid-draining textile, wherein the textile
is in particular hydrophilic. A woven or non-woven textile
can be easily provided with pores, small openings or sim-
ilar means, in respect of which the capillary forces cause
liquid to be passed into the textile or between the textile
fibres, which liquid can then be removed from the textile
in part by evaporation and in part as a consequence of
a force acting thereon, for example as a consequence of
the force of gravity. Particularly in a situation involving
use in an aircraft, principally in the interior of the aircraft,
it is assumed here that the liquid is water, which most
frequently could penetrate into the interior of the com-
posite plate and would cause the major proportion of pos-
sible damage. It is therefore advantageous if the textile
is particularly well suited for draining away water.
[0012] It is preferred if the textile is a woven textile on
a polyester basis, in particular based on polyethylene
terephthalate (PET). Textiles of that kind are in turn par-
ticularly resistant and can be well processed. The nature
of the weaving can specifically set the mesh size and the
kind of mesh, whereby it is possible to influence the liquid
draining effect.
[0013] It is particularly preferred here if the textile com-
plies with the fire-protection standards DIN 4102 Part
1/B1 and EN 1021 Part 1 + 2. In that way, a composite
plate with that textile can be used in an aircraft without
further treatment, in which respect known components
which can already be employed in an aircraft can be used
as further constituents of the composite plate without ad-
ditional processing being necessary.
[0014] In a further configuration the draining layer has
a draining fringe which extends beyond the core layer,
wherein the draining fringe in particular is of a shape
which narrows in a direction away from the core layer. It
was found that such a draining fringe simplifies removal
of a liquid received by the draining layer, from the draining
layer, as can occur for example due to the action of a
shearing force. For that purpose, when the composite
plate is used vertically, the draining fringe should prefer-
ably be arranged at a lower end of the composite plate.
When the composite plate is installed horizontally it is
preferable for the draining layer to be arranged beneath
the core layer, in which case then the draining fringe can
additionally hang downwardly from the composite plate.
[0015] In another configuration of the composite plate
according to the invention the second cover layer has a
second through-passage layer with openings, wherein
the plurality of the cells in addition are respectively at

least partially open to the second cover layer in the region
of the openings in the second through-passage layer,
wherein a through-passage path is provided for a gas
through the second cover layer, the core layer and the
first cover layer and/or in the reverse direction. If the com-
posite plate is provided with passages or openings which
respectively pass through the entire composite plate from
one cover layer to the other, a gas, here in particular air,
can pass through those openings or passages, thereby
affording advantageous acoustic properties for the com-
posite plate.
[0016] In a preferred configuration of the composite
plate according to the invention the first or second cover
layer has an electrically conductive layer, the electrically
conductive layer having in particular an electrically con-
ductive fabric. With the electrically conductive layer the
composite plate is suitable for screening electrical or
electromagnetic fields. The electrically conductive layer
can also be identical to the second through-passage lay-
er.
[0017] In that respect it is preferred if the electrically
conductive layer is provided with an electrically conduc-
tive contact element which projects beyond the electri-
cally conductive layer and is contactable with an electri-
cally conductive layer of a further composite plate. In that
way, various composite plates can be already brought
into electrical contact with each other upon installation in
a quick and simple fashion, in which respect it is possible
to dispense with additional connecting elements or the
additional mounting thereof.
[0018] Preferably the composite plate according to the
invention is used as a cladding in the interior of an aircraft
in such a fashion that the draining layer is disposed on
the inside. The composite plate can be used substantially
vertically as a wall cladding or substantially horizontally
as a ceiling cladding.
[0019] Preferably the walls which separate the cells of
the core layer from each other extend substantially trans-
versely with respect to the core layer, that is to say trans-
versely with respect to the direction of longitudinal extent
of the core layer or transversely relative to the surface of
the core layer in order thereby, besides adequate stabil-
ity, to provide that the liquid which is to be drained away
is drained away in relation to the draining layer. It is how-
ever not absolutely necessary for the walls to extend ex-
actly transversely with respect to the surface of the core
layer, but they can also extend inclinedly relative thereto,
in which respect the inclination can be set and can be
different depending on the respective location and pur-
pose of use.
[0020] Preferred configurations of the invention are de-
scribed in greater detail with reference to the accompa-
nying Figures in which:

Figure 1 shows a diagrammatic exploded cross-sec-
tional view of a first composite plate accord-
ing to the invention,
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Figure 2 shows a diagrammatic exploded perspective
view of a second composite plate according
to the invention,

Figure 3 shows a diagrammatic exploded cross-sec-
tional view of the first or second composite
plate according to the invention shown in Fig-
ure 1 and Figure 2 respectively on an en-
larged scale,

Figure 4 shows a diagrammatic elevational view onto
a third composite plate according to the in-
vention, and

Figure 5 shows a schematic flow chart illustrating the
procedure of a method according to the in-
vention.

[0021] Mutually corresponding elements in different
embodiments are denoted by mutually corresponding
references. The orientation of the view serves for illus-
tration and is not deemed to be limiting.
[0022] Figure 1 shows a diagrammatic cross-sectional
view in the exploded state of a first composite plate or
panel 1 according to the invention. The composite plate
has a first cover layer 3 and a second cover layer 5, be-
tween which a core layer 7 is arranged. The core layer
7 includes a plurality of cells (not shown) which extend
transversely with respect to the core layer 7 and which
are each open towards the first and second cover layer
3, 5. The cells are described in greater detail hereinafter.
The first cover layer 3 includes a draining layer 13, a
draining fringe 15 and a first through-passage layer 17.
The first through-passage layer 17 is disposed between
the draining layer 13 and the core layer 7. The draining
fringe 15 is disposed on the side of the draining layer 13,
which is in opposite relationship to the first through-pas-
sage layer 17. The draining fringe 15 extends over a part
of the surface of the draining layer 13 and also extends
beyond the draining layer 13. The second cover layer 5
includes a second through-passage layer 21, an electri-
cally conductive layer 27 and a contact element 29. The
second through-passage layer 21 is disposed between
the electrically conductive layer 27 and the core layer 7.
The contact element 29 is arranged on the opposite side
of the electrically conductive layer 27.
[0023] The draining layer 13 which is advantageously
used here includes a hydrophilic fabric which for example
is commercially available under the name Trevira CS®.
The fabric comprises 100% polyethylene terephthalate
(PET), it is flame-resistant, it is of a weight in relation to
surface area of about 150 g/m2 and it is of a thickness
of about 0.5 mm in the dry condition. The draining layer
13 is quick-drying in air, tear-resistant, washing-resistant,
abrasion-resistant, difficult to burn and does not support
any fungal growth. In addition the fabric of the draining
layer 13 is thermally weldable and has a low flow resist-
ance of in the region around 100 Ns/m3. That affords

advantageous fluid permeability.
[0024] A respective corresponding draining layer 13 is
used in the further embodiments described with refer-
ence to the Figures. It is however also possible to use
other draining layers in other configurations and embod-
iments of the invention. In that respect inter alia material,
dimensions and structure of the draining layer can be
altered.
[0025] In the preferred configuration the draining layer
13 is of a hydrophilic nature in order to remove water as
unwanted liquid which has penetrated into the composite
plate 1, from the cells. As an alternative thereto it is also
possible to use an oleophilic draining layer in order in
specific areas of use to drain infiltrated oils.
[0026] The first and second through-passage layers
17, 21 and the core layer 7 can contain non-metallic
and/or metallic materials, independently of each other.
Examples of preferred non-metallic materials are glass
prepreg, carbon prepreg or plastic material. Examples of
preferred metallic materials are steel, titanium and alu-
minium.
[0027] Preferably the various layers are joined to afford
the composite plate according to the invention by a bak-
ing operation (for example in an autoclave) and/or a glu-
ing operation, for example by means of copolyamides.
Alternatively or in addition it is also possible to use known
possible ways of making the join. The gluing operation
can be effected hot or cold. Welding, for example in the
form of ultrasonic welding and/or spot welding, is also a
possibility. It is also possible to use different methods of
joining different elements of the composite plate. If sep-
arate elements are provided as the contact element 29
and/or the draining fringe 15, they can also be fixed in
such a fashion to the draining layer 13 or the electrically
conductive layer 27 respectively. In addition it is also pos-
sible to use - per se known - joining or connecting ele-
ments for that purpose.
[0028] The electrically conductive layer 27 serves to
shield electromagnetic fields corresponding to the mode
of operation of a Faraday cage. In order to be able to do
that effectively for for example a cabin lining comprising
a plurality of composite plates according to the invention,
the electrically conductive layers of adjacent composite
plates must be contactable with each other. That can be
effected in a simple fashion by a contact element 29
which is in electrical contact with the electrically conduc-
tive layer 27, which projects beyond the edge of the com-
posite plate and which is electrically contactable with the
electrically conductive layer of an adjacently arranged,
further composite plate. It can also be provided that an
electrical connection can be made by means of the con-
tact element 29 between the electrically conductive layer
27 of the composite plate 1 and the support structure of
an aircraft, in which the composite plate is used.
[0029] Figure 2 shows a diagrammatic perspective
view in the exploded condition of a second composite
plate 1 according to the invention. The composite plate
1 substantially corresponds to that shown in Figure 1.
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The composite plate 1 of Figure 2 differs in substance
from the composite plate of Figure 1 in that the draining
fringe 15 is not provided in the form of a separate element
but is integrally connected to the draining layer 13. The
draining fringe 15 represents a continuation of the drain-
ing layer 13 beyond the actual composite plate 1 or the
core layer 7 respectively. Water which has drained out
of the interior of the cells of the core layer 7, in this ex-
ample water, moves through the draining layer 13 for
example as a consequence of the force of gravity. When
that liquid now passes into the draining fringe 15 which
in a vertically installed condition is disposed at the lower
end of the composite plate 1 and when the composite
plate 1 is installed horizontally hangs down from the com-
posite plate 1, the capillary force which is operative in
the draining layer is overcome by the force of gravity at
the outer end of the draining fringe 15 and a drop is
formed, which can drip off. That is advantageously pro-
moted by the draining fringe 15 tapering to a point at its
outer end.
[0030] Figure 3 shows an enlarged diagrammatic
cross-sectional view in the exploded condition of the first
or second composite plate 1 according to the invention
as shown in Figure 1 or Figure 2 respectively. As already
described hereinbefore the core layer 7 of the composite
plate 1 is enclosed by the first and the second through-
passage layers 17, 21. Disposed on the respective side
thereof which is opposite to the core layer 7 is the draining
layer 13 and the electrically conductive layer 27 respec-
tively, which in each case is in the form of a fabric.
[0031] The core layer 7 includes a plurality of cells 9
with walls 11. The cells 9 extend transversely through
the core layer 7 and are each open towards the first and
second through-passage layers 17, 23 respectively. In
the embodiment illustrated here the cells 9 are defined
by walls 11 in the longitudinal direction of the core layer
7, which extend in a straight line transversely through the
core layer 7.
[0032] The invention however is not limited to this ex-
ample. Other configurations are also possible insofar as
it is ensured in that respect that the interior or liquid con-
tained in the interior of the cells 9 can come into contact
with the draining layer 13. The core layer or the core layer
with the through-passage layers can correspond to a
known honeycomb sandwich structure with normal or
slotted (single/double) honeycomb core (expanded/un-
der-expanded/over-expanded) with cover surfaces,
wherein the cover surface or through-passage layer, be-
tween the core (layer) and the draining layer, is provided
with openings through which the liquid can pass. Such a
cover surface could be for example perforated.
[0033] If it is desired for for example acoustic reasons
to ensure that there is a fluid throughflow path through
the composite plate 1, the other cover surface or the sec-
ond through-passage layer 21 is then also to be provided
with openings which at least partially coincide with open-
ings of the cells 9 of the core layer 7 towards the second
through-passage layer 21.

[0034] In Figure 2 the first through-passage layer 17
has openings 19 through which gas and liquid, preferably
water, can pass from the interior of the cells 9 into the
draining layer 13 in order there to be carried away. In
addition the second through-passage layer 21 has open-
ings 23 through which a gas, for example air, can pass
into the cells 9 or can pass out of the cells 9. The openings
23 in the second through-passage layer 21 are smaller
than those in the first through-passage layer 17. That can
provide that less or no liquid at all passes through the
second through-passage layer 21 and the liquid in the
cells 9 is controlledly carried away on the intended path
by way of the draining layer 13. That provides that a
through-passage path 25 is admittedly passed through
the composite plate 1 for gas, in particular air, but not for
liquid, in particular water.
[0035] Figure 3 shows the openings 19 of the first
through-passage layer 17 or the openings 23 of the sec-
ond through-passage layer 21, as each being of the same
size. In that case the spacings of the openings 19, 23
relative to each other in each case are irregular. It will be
noted however that the size of the openings can also vary
within a layer. It is likewise possible for the spacings be-
tween the openings in one or both layers to be regular
or uniform.
[0036] Figure 4 shows a diagrammatic elevational view
of a third composite plate 1 according to the invention.
The composite plate 1 of Figure 4 differs from those
shown in Figures 1 and 2 in that it has neither a draining
fringe nor a contact element. The composite plate 1 in-
cludes an electrically conductive fabric 27. Arranged on
that electrically conductive fabric 27 is a second through-
passage layer 21 with openings 23 of the same size at
equal spacings. Disposed over that second through-pas-
sage layer 21 is the core layer 7 with honeycomb cells 9
which are respectively delimited from adjacent cells by
walls 11. A first through-passage layer 17 with openings
19 of equal size which are also uniformly arranged is
disposed on that core layer 7. The composite plate 1 is
closed off by a draining fabric 13 which is disposed over
the first through-passage layer 17 and which is in contact
through the openings 19 with the interior of the cells 9 in
order to receive liquid from there and to transport it away.
[0037] The invention is not limited to the actual honey-
comb shape of the cells of the core layer as shown in
Figure 4 as the actual shape of the cells is not of signif-
icance to this invention. Other known shapes can also
be provided for the cells.
[0038] Figure 5 shows a schematic flow chart illustrat-
ing the procedure of a method according to the invention.
A first step 50 of the method involves providing a draining
layer in a first cover layer of a composite plate which has
the first cover layer and a second cover layer, between
which is arranged a core layer to be drained, wherein the
core layer has a plurality of cells each preferably with a
wall extending substantially transversely with respect to
the core layer and at least one opening towards the first
cover layer, wherein the draining layer respectively cov-
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ers at least partially the opening of a cell. A further step
52 in the method involves receiving liquid from the plu-
rality of cells through the draining layer and a third step
54 involves removing the liquid from the draining layer
and the composite plate.
[0039] Besides the capability of carrying liquid away
from the interior of the composite plate the draining layer
also additionally has the property of preventing at least
coarse dust or sand from penetrating into the composite
plate or the cells through the openings in the through-
passage layer and it thus also serves as a filter element.
[0040] Preferably the walls of the cells of the core layer
are coated with a fire-protection lacquer and/or include
a material with a fire-retardant effect. An example in that
respect is a lacquer with silicon oxide nanoparticles
(SiO2). It is also advantageous to provide in the material
of the walls, for example a phenolic resin, silicon oxide
nanoparticles, which could already be introduced in par-
ticular in manufacture of the core layer.

Claims

1. A composite plate (1) comprising:

- a first cover layer (3),
- a second cover layer (5), and
- a core layer (7) arranged between the first and
the second cover layers (3, 5) and having a plu-
rality of cells (9) which are at least partially open
towards the first cover layer (3) and which are
separated from each other by walls,

characterised in that the first cover layer (3) has a
draining layer (13) and a first through-passage layer
(17) arranged between the draining layer (13) and
the core layer (7), wherein the first through-passage
layer (17) is provided with openings (19) at least par-
tially covered by the draining layer (13) wherein the
cells (9) are at least partially covered by the draining
layer (13).

2. A composite plate (1) according to claim 1 charac-
terised in that the draining layer (13) includes a liq-
uid-draining textile, wherein the textile is in particular
hydrophilic.

3. A composite plate (1) according to claim 2 charac-
terised in that the textile is a woven textile on a
polyester basis, in particular based on polyethylene
terephthalate.

4. A composite plate (1) according to one of claims 2
and 3 characterised in that the textile complies with
the fire-protection standards DIN 4102 Part 1/B1 and
EN 1021 Part 1+2.

5. A composite plate (1) according to one of the pre-

ceding claims characterised in that the draining lay-
er (13) has a draining fringe (15) which extends be-
yond the core layer (7), wherein the draining fringe
(15) in particular is of a shape which narrows in a
direction away from the core layer (7).

6. A composite plate (1) according to one of the pre-
ceding claims characterised in that the second cov-
er layer (5) has a second through-passage layer (21)
with openings (23),
wherein the plurality of the cells (9) in addition are
respectively at least partially open to the second cov-
er layer (5) in the region of the openings (23) in the
second through-passage layer (21),
wherein a through-passage path (25) is provided for
a gas through the second cover layer (5), the core
layer (7) and the first cover layer (3) and/or in the
reverse direction.

7. A composite plate (1) according to one of the pre-
ceding claims characterised in that the first or sec-
ond cover layer (3, 5) has an electrically conductive
layer (27), the electrically conductive layer (27) hav-
ing in particular an electrically conductive fabric.

8. A composite plate (1) according to claim 8 charac-
terised in that the electrically conductive layer (27)
is provided with an electrically conductive contact
element (29) which projects beyond the electrically
conductive layer (27) and is contactable with an elec-
trically conductive layer of a further composite plate.

9. A composite plate (1) according to one of the pre-
ceding claims characterised in that the walls (11)
of the cells (9) of the core layer (7) extend substan-
tially transversely with respect to the core layer (7).

10. A method of draining a core layer (7) of a composite
plate (1) comprising a first cover layer (3) and a sec-
ond cover layer (5), between which the core layer
(7) is arranged, wherein the core layer (7) has a plu-
rality of cells (9) which are at least partially open to-
wards the first cover layer (5) and which are sepa-
rated from each other by walls, comprising the steps:

- providing (50) a draining layer (13) in the first
cover layer and a first through-passage layer
(17) arranged between the draining layer (13)
and the core layer (7), wherein the first through-
passage layer (17) is provided with openings
(19) at least partially covered by the draining lay-
er (13), wherein the cells are at least partially
covered by the draining layer (13).
- receiving (52) liquid from the plurality of cells
(9) by the draining layer (13), and
- removing (54) the liquid from the draining layer
(13) and the composite plate (1).
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Patentansprüche

1. Verbundplatte (1) mit:

- einer ersten Deckschicht (3),
- einer zweiten Deckschicht (5) und
- einer Kernschicht (7), die zwischen der ersten
und der zweiten Deckschicht (3, 5) angeordnet
ist und eine Vielzahl von Zellen (9) aufweist, die
zu der ersten Deckschicht (3) hin zumindest teil-
weise offenen sind und durch Wandungen von-
einander abgetrennt sind,

dadurch gekennzeichnet, dass die erste Deck-
schicht (3) eine drainierende Schicht (13) und eine
erste Durchtrittsschicht (17), die zwischen der drai-
nierenden Schicht (13) und der Kernschicht (7) an-
geordnet ist, aufweist, wobei die erste Durchtritts-
schicht (17) mit zumindest teilweise von der drainie-
renden Schicht (13) abgedeckten Öffnungen (19)
versehen ist, wobei die Zellen (9) von der drainie-
renden Schicht (13) zumindest teilweise abgedeckt
werden.

2. Verbundplatte (1) nach Anspruch 1, dadurch ge-
kennzeichnet, dass die drainierende Schicht (13)
ein flüssigkeitsableitendes Textil umfasst, wobei das
Textil insbesondere hydrophil ist.

3. Verbundplatte (1) nach Anspruch 2, dadurch ge-
kennzeichnet, dass das Textil ein gewebtes Textil
auf Polyesterbasis ist, insbesondere basierend auf
Polyethylenterephthalat.

4. Verbundplatte (1) nach einen der Ansprüche 2 und
3, dadurch gekennzeichnet, dass das Textil die
Brandschutznormen DIN 4102 Teil 1/B1 und EN
1021 Teil 1 + 2 erfüllt.

5. Verbundplatte (1) nach einem der vorstehenden An-
sprüche, dadurch gekennzeichnet, dass die drai-
nierende Schicht (13) einen über die Kernschicht (7)
hinausreichenden Ablauffransen (15) aufweist, wo-
bei der Ablauffransen (15) insbesondere eine sich
in Richtung von der Kernschicht (7) weg verjüngende
Form aufweist.

6. Verbundplatte (1) nach einem der vorstehenden An-
sprüche, dadurch gekennzeichnet, dass die zwei-
te Deckschicht (5) eine zweite Durchtrittsschicht (21)
mit Öffnungen (23) aufweist,

wobei die Vielzahl der Zellen (9) jeweils zudem
zur zweiten Deckschicht (5) hin zumindest teil-
weise im Bereich der Öffnungen (23) der zwei-
ten Durchtrittsschicht (21) offen sind,
wobei ein Durchtrittspfad (25) für ein Gas durch
die zweite Deckschicht (5), die Kernschicht (7)

und die erste Deckschicht (3) und/oder in um-
gekehrter Richtung vorgesehen ist.

7. Verbundplatte (1) nach einem der vorstehenden An-
sprüche, dadurch gekennzeichnet, dass die erste
oder zweite Deckschicht (3, 5) eine elektrisch leitfä-
hige Schicht (27) aufweist, wobei die elektrisch leit-
fähige Schicht (27) insbesondere ein elektrisch leit-
fähiges Gewebe aufweist.

8. Verbundplatte (1) nach Anspruch 8, dadurch ge-
kennzeichnet, dass die elektrische leitfähige
Schicht (27) mit einem elektrisch leitfähigen Kontak-
telement (29) versehen ist, das über die elektrisch
leitfähige Schicht (27) hinausragt und mit einer elek-
trisch leitfähigen Schicht einer weiteren Verbund-
platte kontaktierbar ist.

9. Verbundplatte (1) nach einem der vorstehenden An-
sprüche, dadurch gekennzeichnet, dass die Wan-
dungen (11) der Zellen (9) der Kernschicht (7) im
Wesentlichen quer zur Kernschicht (7) verlaufen.

10. Verfahren zum Drainieren einer Kernschicht (7) ei-
ner Verbundplatte (1) mit einer ersten Deckschicht
(3) und einer zweiten Deckschicht (5), zwischen de-
nen die Kernschicht (7) angeordnet ist, wobei die
Kernschicht (7) eine Vielzahl von Zellen (9) aufweist,
die zu der ersten Deckschicht (5) hin zumindest teil-
weise offen sind und die durch Wandungen vonein-
ander abgetrennt sind, mit den Schritten:

- Bereitstellen (50) einer drainierenden Schicht
(13) in der ersten Deckschicht und einer ersten
Duchtrittsschicht (17), die zwischen der drainie-
renden Schicht (13) und der Kernschicht (7) an-
geordnet ist, wobei die erste Durchtrittsschicht
(17) mit Öffnungen (19) bereitgestellt wird, die
zumindest teilweise von der drainierenden
Schicht (13) abgedeckt werden, wobei die Zel-
len von der drainierenden Schicht (13) zumin-
dest teilweise abdeckt werden,
- Aufnehmen (52) von Flüssigkeit aus der Viel-
zahl von Zellen (9) durch die drainierende
Schicht (13) und
- Entfernen (54) der Flüssigkeit aus der drainie-
renden Schicht (13) und der Verbundplatte (1).

Revendications

1. Panneau composite (1) comprenant :

- une première couche de couverture (3),
- une deuxième couche de couverture (5) et
- une âme (7) placée entre la première et la
deuxième couche de couverture (3, 5) et com-
prenant une pluralité de cellules (9) qui sont au
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moins partiellement ouvertes de leur côté orien-
té vers la première couche de couverture (3) et
qui sont séparées les unes des autres par des
parois,

caractérisé en ce que la première couche de cou-
verture (3) possède une couche drainante (13) et
une première couche de passage traversant (17) en-
tre la couche drainante (13) et l’âme (7), la première
couche de passage traversant (17) étant pourvue
d’ouvertures (19) au moins partiellement recouver-
tes par la couche drainante (13) et les cellules (9)
étant au moins partiellement recouvertes par la cou-
che drainante (13).

2. Panneau composite (1) selon la revendication 1, ca-
ractérisé en ce que la couche drainante (13) inclut
un textile drainant les liquides, ce textile étant de
préférence hydrophile.

3. Panneau composite (1) selon la revendication 2, ca-
ractérisé en ce que le textile est une matière tissée
à base de polyester, de préférence à base de po-
ly(téréphtalate d’éthylène).

4. Panneau composite (1) selon l’une des revendica-
tions 2 et 3, caractérisé en ce que le textile répond
aux normes sur la protection anti-incendie DIN 4102,
partie 1/B1 et EN 1021, parties 1+2.

5. Panneau composite (1) selon l’une des revendica-
tions précédentes, caractérisé en ce que la couche
drainante (13) comprend une frange drainante (15)
qui se prolonge au-delà de l’âme (7), la frange drai-
nante (15) ayant de préférence une forme qui se
rétrécit d’un côté en s’éloignant de l’âme (7).

6. Panneau composite (1) selon l’une des revendica-
tions précédentes, caractérisé en ce que la deuxiè-
me couche de couverture (5) comprend une deuxiè-
me couche de passage traversant (21) présentant
des ouvertures (23),
la pluralité des cellules (9) étant, en outre, respecti-
vement au moins partiellement ouvertes en direction
de la deuxième couche de couverture (5) au niveau
des ouvertures (23) de la deuxième couche de pas-
sage traversant (21),
une voie de passage traversant (25) étant réalisée
pour permettre à un gaz de traverser la deuxième
couche de couverture (5), l’âme (7) et la première
couche de couverture (3) et/ou dans l’autre direction.

7. Panneau composite (1) selon l’une des revendica-
tions précédentes, caractérisé en ce que la premiè-
re ou la deuxième couche de couverture (3, 5) com-
prend une couche électriquement conductrice (27)
composée de préférence d’un tissu électriquement
conducteur.

8. Panneau composite (1) selon la revendication 8, ca-
ractérisé en ce que la couche électriquement con-
ductrice (27) est équipée d’un élément de contact
électriquement conducteur (29) qui dépasse de la
couche électriquement conductrice (27) et qui peut
être connecté à la couche électriquement conductri-
ce d’un autre panneau composite.

9. Panneau composite (1) selon l’une des revendica-
tions précédentes, caractérisé en ce que les parois
(11) entre les cellules (9) dans l’âme (7) sont orien-
tées essentiellement à la transversale par rapport à
l’âme (7).

10. Méthode pour drainer l’âme (7) d’un panneau com-
posite (1) comprenant une première couche de cou-
verture (3) et une deuxième couche de couverture
(5) entre lesquelles est disposée l’âme (7), cette der-
nière ayant une pluralité de cellules (9) qui sont au
moins partiellement ouvertes de leur côté orienté
vers la première couche de couverture (5) et qui sont
séparées les unes des autres par des parois, com-
prenant les étapes :

- apporter (50) une couche drainante (13) dans
la première couche de couverture ainsi qu’une
première couche de passage traversant (17)
placée entre la couche drainante (13) et l’âme
(7), la première couche de passage traversant
(17) étant pourvue d’ouvertures (19) au moins
partiellement recouvertes par la couche drai-
nante (13) et les cellules étant au moins partiel-
lement recouvertes par la couche drainante
(13).
- récupérer (52) le liquide provenant de la plu-
ralité de cellules (9), dans la couche drainante
(13) et
- évacuer (54) le liquide de la couche drainante
(13) et du panneau composite (1).
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