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(57) Abrégé/Abstract:

The invention relates to an edge material (1) for panels (2), wherein the edge material (1) is constructed of a plurality of layers
adhesively bonded to each other. The edge material (1) has a first layer (3), which is nonmetallic, and a core layer (4), which is
formed by at least one metal layer (5). The edge material (1) also has a second layer (6), which is nonmetallic. The invention further
relates to a corresponding sandwich panel (7) and a corresponding cover layer (11) for panels (2).
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(54) Title: FIRE-RETARDANT EDGE MATERIAL FOR PANELS, CORRESPONDING SANDWICH PANEL, AND FIRE-
RETARDANT COVER LAYER
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Bezeichnung BRANDHEMMENDES

SANDWICHPLATTE SOWIE BRANDHEMMENDE DECKSCHICHT

KANTENMATERIAL FUR PLATTEN, KORRESPONDIERENDE
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(57) Abstract: The invention relates to an edge material (1) for panels (2), wherein the edge material (1) is constructed of a plurality
of layers adhesively bonded to each other. The edge material (1) has a first layer (3), which is nonmetallic, and a core layer (4),
which is formed by at least one metal layer (5). The edge material (1) also has a second layer (6), which is nonmetallic. The
invention further relates to a corresponding sandwich panel (7) and a corresponding cover layer (11) for panels (2).

(57) Zusammenfassung: Die Erfindung betrifft ein Kantenmaterial (1) fiir Platten (2), wobei das Kantenmaterial (1) aus einer
Mehrzahl von miteinander verklebten Schichten aufgebaut ist. Das Kantenmaterial (1) weist eine erste Schicht (3), welche
nichtmetallisch ist, und eine Kernschicht (4) auf, welche aus wenigstens einer metallischen Schicht (5) gebildet ist. Das
Kantenmaterial (1) weist zudem eine zweite Schicht (6) auf, welche nichtmetallisch ist. Weiterhin betrifft die Erfindung eine
korrespondierende Sandwichplatte (7) sowie eine korrespondierende Deckschicht (11) fiir Platten (2).
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FIRE-RETARDANT EDGE MATERIAL FOR PANELS, CORRESPONDING SANDWICH
PANEL, AND FIRE-RETARDANT COVER LAYER

The invention relates to a fire-retardant edge material for panels, the edge material being
constructed from a plurality of bonded layers. Furthermore, the invention relates to a sandwich
panel comprising a first cover ply and a second cover ply that are made of cover materials. The
sandwich panel comprises a core material between the cover materials of the first cover ply and
the second cover ply and side edges between the first cover ply and the second cover ply. The

invention also relates to a fire-retardant cover layer for panels.

Panels are used as rigid, planar components for producing various structures. Conventional
panels generally have a constant thickness and may be manufactured on a large industrial
scale. Panels are often produced and used without a frame, i.e. structures are not provided that
surround the sides of the panels. Sandwich panels generally comprise a core material which can
effectively absorb compressive loads acting across the surface of the cover plies, but are
susceptible to damage from compressive point loads, as may occur in particular due to incorrect
operations being carried out by persons during furniture construction or interior work. Examples

of such core materials include honeycomb structures or hard foams.

Therefore, in particular in lightweight construction, when using sandwich panels, measures are
required to protect the core material from damaging effects, and therefore the edges of a panel
are protected by edge strips, supporting edges or veneer edges. Hardening filler materials are
an option for protecting honeycomb structures, and said materials can fill the honeycombs that
are open at the sides. Furthermore, plastics edges in thicknesses of 3 mm to 7 mm may also be

glued onto the edges.

Owing to fire-protection requirements, in particular in the field of aviation, the protection of open
edges is of particular importance. Conventional edge strips, as are used in general furniture
construction, do not provide sufficient fire protection, i.e. flames acting on the edge strip meet
with only insufficient resistance and so they will quickly reach the core material therebehind.
Conventional edge strips that have a usually decorative metal layer make it possible to meet
high fire-protection requirements; however, these strips are only suitable for covered furniture

edges when sandwich panels are used, since the compression resistance to point loads is



2

insufficient. In addition, even the smallest scratches on the metal surface quickly become visible.
Although the resistance to penetration for point loads could be increased by using considerably
thicker metal layers, the processing complexity increases significantly. In addition, the weight
would be increased significantly at the same time, and this is undesirable in particular in the field

of aviation and is associated with many drawbacks.

Although plastics edges that are specifically approved for aviation have the desired fire
resistance at corresponding layer thicknesses, they cannot be produced as rolled goods owing
to the layer thickness required, inter alia. Therefore, the plastics edges have to be cut separately
for each edge of a panel and have to be matched to the other plastics edges at the corners.
Furthermore, the plastics edge may show on the side of the surface of the panel under a finish
or a decorative layer, which may be detrimental to the high-quality visual appearance of the
panel. Said edges may only begin to show after a longer period of time as a result of standard
loads, and therefore the edges showing in an undesired manner cannot be identified during

production.

Furthermore, in panels that have particularly high fire-protection requirements, it may be
necessary to increase the fire resistance of the conventional cover materials.

The problem addressed by the invention is to provide an edge material, a sandwich panel and a

cover layer which overcome the above-mentioned drawbacks.

The problem addressed by the invention is solved by the following preferred embodiment of the
invention. An edge material for panels is proposed, the edge material being constructed from a
plurality of bonded layers. According to the invention, the edge material comprises a first layer,
which is non-metallic, a core layer, which is made of two bonded metal layers which have a
bonded connection therebetween, and a second layer, which is non-metallic, wherein the core

layer is arranged between the first layer and the second layer.
A corresponding edge material that is fire-retardant or of low flammability can protect a material

positioned thereunder for a sufficiently long amount of time in the event of fire, as a result of

which the aviation regulations for fire-protection requirements for the interior fittings of an aircraft

CA 2915161 2020-08-27
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and the fire-protection regulations for yachts or land vehicles can be met. At the same time, the
edge material can be unrolled from a roll and can be applied to the edges of panels, in particular
to the edges of sandwich panels, in a simple and cost-effective manner. Furthermore, the edge
material achieves sufficiently high resistance to point loads or dents, and therefore said material
can be used on visible edges and when fitting out the interiors of aircraft or ships in areas
accessible to the public. Furthermore, the edge material may be designed to be very thin, only a
proportion thereof being the metal layer. The non-metal layers may have a significantly lower
density than the metal layer in this case, and therefore a light edge material having sufficient
mechanical strength is produced owing to the low material thickness and the low average
density. A low weight is advantageous when fitting out interiors of vehicles, ships and in
particular aircraft, in order to achieve low fuel consumption or good dynamic behaviour. The
edge material may advantageously be used in particular as an edge material of low flammability

when fitting out the interiors of aircraft, yachts or caravans.

The structure of the edge material is different from the conventional approach when constructing
sandwich layers, according to which the stronger and also denser materials are arranged on
either side of a weaker and therefore less dense material. In the proposed edge material, the
stronger metal layer is in the centre and is surrounded by the less strong materials. The first
non-metal layer and the second non-metal layer make it possible for the edge material to be
easily bonded to a panel and for said material to be bent around small bend radii. In
advantageous embodiments, the edge material may be bonded to the first non-metal layer or to
the second non-metal layer. The resistance to point loads may in particular be achieved by the
combination of the non-metal layers and the metal core layer. In this case, the core layer has a
higher fire resistance than the first and the second layer, so that said core layer contributes in
particular to the fire-retardant behaviour of the edge material, and therefore the edge material as
a whole can prevent fire from directly stressing panel material in a vertical fire test, or at least

considerably reduces the fire load of the panel material in the region of the edge.

Preferably, the core layer is made of two bonded metal layers. The use of two metal layers
improves the thermal insulation and the dissipation of the heat during a fire or under intense
effects of heat compared with a single metal layer. As a result, the actual heat input at the point
of the fire is reduced. This leads to a lower fire load on the material therebehind, for example the

core material of a sandwich panel, and thus to said core material being protected. On one hand,
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this is achieved by the resulting heat transfer between the two metal layers, and on the other
hand, the bonded connection between the metal layers may expand or partially delaminate at an
appropriate level of heat input, so that the transfer of heat into a metal layer that is positioned
further thereunder is significantly impaired. As a result, the thermally insulating effect of the edge

material can be intensified, and this can increase the resistance to burning through.

In preferred embodiments, the edge material has a material thickness of between 0.3 mm and
3.0 mm, more preferably of between 0.3 mm and 1.2 mm. A corresponding edge material allows
sufficient fire protection and good workability from a continuous roll, and can be applied to
rounded edges having correspondingly small bend radii. In addition, the compression resistance
to point loads is sufficiently high for the edge material to be able to be used in areas that
frequently come into contact with persons. Persons may for example press keys or cutlery
against the edges in an inappropriate manner, and therefore high point loads may occur. Here,
the thickness is preferably so low that the cover layer does not have to be extended over the
edge material, as a result of which the edge material cannot show under the uppermost layer of
a panel or of a finish in the first place. Furthermore, in possible embodiments the material
thickness may also be selected to be comparatively high, since the metal layer limits the
expansion of the edge material, so that it becomes more uniikely that the edge material will

show.

Furthermore, the metal layers preferably have a thickness of between 0.1 mm and 0.5 mm,
more preferably of between 0.2 mm and 0.35 mnﬁ. A corresponding thickness is advantageous
in order to achieve a sufficient thermally insulating effect and if necessary also good dissipation
of heat, it being possible to keep the weight as low as possible at the same time. Furthermore,
metal layers having a corresponding thickness can be advantageously bent at the standard

bend radii when fitting out interiors or during furniture construction.
Preferably, the metal layers consist of aluminium or an aluminium base alloy.
An aluminium base alloy is understood to be an alloy which has a percentage by mass of at

least 50 % aluminium in the alloy composition. Aluminium is characterised by correspondingly

good corrosion behaviour and a comparatively low density. Furthermore, aluminium has
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sufficient thermal conductivity and high reflective properties, as a result of which the flammability

of the edge material or the materials to be protected thereunder can be reduced.

In preferred embodiments, the first layer and/or the second layer consist of a composite
material, the composite material having a percentage by mass of phenolic resin of at least 20 %.
The composite material may for example be a laminated material made of phenolic-resin-
impregnated paper, wood or fabric. The use of phenolic resin allows for good fire resistance.
Other materials, such as glass fibres or carbon fibres, may also be combined with phenolic resin

as a matrix material.

In advantageous embodiments, a metal or non-metal decorative layer is arranged on the first
layer and/or the second layer. A decorative layer on the surface of the first and/or second layer
makes it possible to adjust the visual and haptic surface properties individually. In possible
embodiments, a finish or another coating may also be applied to the surface.

Furthermore, a problem addressed by the invention is solved by the following preferred
embodiment of the invention. A sandwich panel comprising a first and second cover ply that are
made of cover materials is proposed, the sandwich panel comprising a core material between
the first cover ply and the second cover ply. The sandwich panel comprises side edges between
the first cover ply and the second cover ply, wherein according to the invention at least the core
material is covered at the sides by an edge material of the above-described type.

In advantageous embodiments, at least one cover ply is made of a cover material, the cover
material being an edge material of the above-described type.

Furthermore, another problem addressed by the invention is solved by the following preferred

embodiment of the invention. A cover layer for panels is proposed, the cover layer being made

at least in part of an edge material of the above-described type.

CA 2915161 2020-08-27
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A corresponding fire-retardant cover layer may give a panel, in particular a sandwich panel,
significantly higher resistance to catching fire and/or burning through. The sandwich panel can

thus achieve a high level of fire protection without structural changes.

The invention is explained in the following on the basis of preferred embodiments, with

reference to the accompanying drawings, in which:

Fig. 1 is a cross section through a multi-layered edge material having a metal layer as the core

material;

Fig. 2 is a cross section through a multi-layered edge material having two metal layers as the

core material;

Fig. 3 is a cross section through a sandwich panel having an edge which is closed by an edge

material;

Fig. 4 is a cross section through a sandwich panel having an edge which is closed by an edge

material and having an additional cover layer; and

Fig. 5 is a cross section through a sandwich panel having an edge material as a first and second

cover ply.

Fig. 1 shows an advantageous embodiment of a cross section through a multi-layered edge
material 1 having a metal layer 5 as a core material 4. The first layer 3 and the second layer 6
are made of phenolic-resin-impregnated paper in this case; however, other non-metal layers,
such as pure plastics layers or composite materials, may optionally also be used without
phenolic resin, it being possible to achieve particularly good results using phenolic-resin-based
composite materials. There is a bonded connection 12 which holds the individual layers together
between the first layer 3 and the metal layer 5, as well as between the metal layer 5 and the

second layer 6.

In this embodiment, the first layer 3 exhibits a significantly higher tolerance to scratches than a

single metal surface, which for example can be achieved by a higher elasticity of the surface of
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the first layer 3 than a metal surface. The higher tolerance relates in particular to the visibility of
scratches or other surface irregularities, that is to say to permanent irregularities that have been
subsequently made in the surface. In this way, a high-quality appearance can be maintained for
longer. In addition, the material can be worked with less caution, and this allows more rapid
manual processing. A person with a metal object cannot push through the edge material 1
having the corresponding multi-layered structure without using excessive force. Overall, the

edge material means that sandwich panels are rendered more durable.

Fig. 2 shows another advantageous embodiment of an edge material 1, which comprises two
metal layers 5 as a core layer 4. The two metal layers 5 have a bonded connection 12
therebetween. Bonding two metal layers 5, which preferably consist of aluminium, improves the
fire protection and the resistance to the edge material 1 being punctured compared with the use
of just one single metal layer 5. When two metal layers 5 are used, they can also each be
designed to have a lower thickness, preferably half the thickness, than would be required if a
single metal layer 5 is used which by itself is designed to be a core layer 4. In each of the
embodiments in Fig. 1 and Fig. 2, the edge material 1 preferably has a symmetrical structure. It
may therefore be possible to bond the edge material 1 to the first layer 3 or to the second layer 6
on an edge 10 of a panel 2 or of a sandwich panel 7. In possible advantageous embodiments,

the core layer 4 may also be made of three or more metal layers 5.

Fig. 3 shows a panel 2, in this embodiment a sandwich panel 7, comprising a first cover ply 13
and a second cover ply 14 made of a cover material 8 on either side of a core material 9. In this
embodiment, the core material 9 has a honeycomb structure. The edges 10 of the sandwich
panel 7 are produced between the cover materials 8 at the sides and on the side that is facing
the observer. In the region of the edges 10, the core material 9 of the sandwich panel 7 is
initially open, and therefore it is exposed to fire, heat and mechanical surface influences in an
unprotected manner. Owing to the cut honeycomb structure of the core material 9, the exposed
surface is particularly large, which results in the high fire load in the event of fire. In Fig. 3, an
edge material 1 has been applied or bonded to the left-hand edge 10 of the sandwich panel 7,
which material closes the sandwich panel 7 at the side. The core material 9 can thus be
protected to a sufficient extent in the event of a fire. In this embodiment, the edge material 1 has
the structure having two metal layers 5 according to Fig. 2. Furthermore, the weight of the

sandwich panel 7 that is added by the proposed edge material 1 can be kept low, since in



CA 02915161 2015-12-11

8

particular the mass of the metal used (aluminium in this embodiment) can be kept low. At the
same time, good resistance to point loads on the edges 10 and to sharp objects penetrating the
core material 9 via the edges 10 can be produced. The non-metal surface of the first layer 3 and
of the second layer 6 of the edge material 1 allows for simple further processing, for example a
finish, and exhibits higher tolerance to the visibility of scratches on the surface than a metal

surface, so that a higher-quality visual appearance can be achieved in a long-lasting manner.

Fig. 4 shows the sandwich panel 7 from the embodiment in Fig. 3. A cover layer 11 made of the
above-described edge material 1 is bonded to the cover ply 13 of the sandwich panel 7. In this
way, the resistance of the sandwich panel 7 to fire, catching fire and/or burning through, in this
embodiment in particular from above, can be increased. In this way, the sandwich panel 7 or
panels 2 in general can be additionally given improved fire protection in regions or over an
extensive area. A cover layer 11 can be applied to a sandwich panel 7 or panel 2 on one side or

two sides.

The cover layer 11 made of the edge material 1 is advantageous for high-gloss finishes
compared with the cover plies 13 that are made of a cover material 8 made of conventionally
used fibre composite materials, for example glass-fibre-reinforced plastics material, since the
edge material 1 has a significantly lower level of undulations than the conventional cover
materials 8. In addition, the strength of a cover layer 11 made of the edge material 1 results in a
tolerance to the surface being abraded. Conventional cover materials 8, which are suitable for a
high-gloss finish, only reach insufficient strength values, are flammable or can only be

processed in furniture construction with considerable additional complexity.

Fig. 5 shows another advantageous embodiment of a sandwich panel 7. In this embodiment, the
cover material 8 of the first cover ply 13 and second cover ply 14 is made of the edge material 1,
so that the above-described edge material 1 substitutes the conventional cover materials 8 of a
sandwich panel 7. This makes possible a light sandwich panel 7 having good fire-retardant
properties, it being possible to omit an additional cover layer 11, while it is also possible to apply

a corresponding additional layer, however.



Claims

1. Edge material (1) for panels (2) wherein the edge material (1) is constructed from a
plurality of bonded layers, characterised in that the edge material (1) comprises:
i) a first layer (3), which is non-metallic,
ii) a core layer (4), which is made of two bonded metal layers (5) which have a
bonded connection (12) therebetween, and
iii) a second layer (6), which is non-metallic;

wherein the core layer (4) is arranged between the first layer (3) and the second layer (6).

2. The edge material (1) as defined in claim 1, characterised in that the edge material (1)

has a material thickness of between 0.3 mm and 3.0 mm.

3. The edge material (1) as defined in claim 1 or 2, characterised in that the metal layers (5)

have a thickness of between 0.1 mm and 0.5 mm.

4. The edge material (1) as defined in any one of claims 1 to 3, characterised in that the

metal layers (5) consist of aluminium or an aluminium base alloy.

5. The edge material (1) as defined in any one of claims 1 to 4, characterised in that the
first layer (3) and/or the second layer (6) consist of a composite material, the composite material

having a percentage by mass of phenolic resin of at least 20 %.

6. The edge material (1) as defined in any one of claims 1 to 5, characterised in that a

metal or non-metal decorative layer is arranged on the first layer (3) and/or the second layer (6).

7. A sandwich panel (7) comprising a first cover ply (13) and a second cover ply (14) that
are made of cover materials (8), the sandwich panel (7) comprising a core material (9) between
the cover materials (8) of the first cover ply (13) and the second cover ply (14), the sandwich
panel (7) comprising side edges (10) between the first cover ply (13) and the second cover ply
(14), characterised in that at least the core material (9) is covered at the sides by the edge

material (1) as defined in any one of claims 1 to 6.

CA 2915161 2020-08-27
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8. The sandwich panel (7) as defined in claim 7, characterised in that at least one cover ply
(14) is made of a cover material (8), the cover material (8) being the edge material (1) as

defined in any one of claims 1 to 6.

9. A cover layer (11) for panels (2), characterised in that the cover layer (11) is made of the

edge material (1) as defined in to any one of claims 1 to 6.

CA 2915161 2020-08-27
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