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Decorative panel for outdoor use and method for

manufacturing the same.

DESCRIPTION

The present invention relates to a decorative panel
comprising a decorative layer on one or both surfaces of a carrier layer.
In addition to that, the present invention relates to a method for
manufacturing a decorative panel.

At present there is a need for decorative panels for
outdoor use. In addition to a good mechanical stability, panels intended
for such use need to have good surface characteristics, such as a good
weather resistance and resistance to graffiti. Panels that are used
outdoors are exposed to much severer conditions than panels for indoor
use, so that different requirements are made of such panels.

Such panels may be used in an environment where they are
exposed to scratching, for example in bus shelters and shopping centres,
but also in outdoor restaurant furniture. Furthermore it is ‘very
important that there is an adequate bond between the carrier layer and
the decorative layer, so as to prevent the decorative layer coming off.
Since such panels are often used in constructions, a good mechanical
stability is required.

In addition to that, the influence of the weather will be
great, because the panel will alternately be subjected to wind, rain,
snow, hail, radiation from the sun, heat and cold, so that a good weather
resistance is required.

At present there are several commercially available panels
that exhibit the aforesaid properties to a greater or lesser extent. For
example, the commercially available, melamine-based panels exhibit a good
mechanical stability and resistance to graffiti. The weather resistance
of such panels is insufficient, however. In addition to that there are

panels on the market which comprise a thermoplastic foil applied to the
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aforesaid melamine-based panel. Said protective foil enhances the weather
resistance of the panel, but both the mechanical stability and the
resistance to graffiti decrease as a result of the presence of such a
foil, to the extent that both properties are insufficient. A third type
of commercially available panel comprises a melamine-impregnated paper
provided with a coating. Said panel exhibifs good properties as regards
mechanical stability and resistance to graffiti. The weather resistance
of said panel, too, is inadequate, and in the case of dark-coloured
panels cracks become visible after a certain period of use, which cracks
mar the decorative appearance of the panel.

Thus there is a need for decorative panels that exhibit
improved properties, viz. a satisfactory balance between mechanical
stability, weather resistance and resistance to graffiti.

In practice the mechani cal stability is determined by
assessing various properties of the panel, such as the scratch resistance
and the Z-strength, and by means of the cross-cut adhesion test, for
example. The scratch resistance (expressed in N), which indicates the
scratch load that can be applied without scratches being formed, is
determined in accordance with EN438-2 Section 14. The Z-strength
(expressed in N/mm2), which relates to the mutual bond between the
various layers and which is represented as the force that must be exerted
to separate a layer from another layer, is measured in accordance with
DIN 52366. The cross-cut adhesion test in accordance with DIN 53151 is
another method of measuring the bond between the layers. To that end, six
parallel notches are formed in a layer, after which the panel is turned
90 degrees and six parallel notches are formed again, so that a check-
pattern is formed. Following that, some loose material is swept off the
surface and the degree of damage to the surface and the degree to which
the decorative layer has come loose are determined. The results are
represented as classes 0 to 5, wherein 0 indicates an excellent bond

(smooth notch edges, no material has come loose) and 5 indicates a poor
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'bond, with 65-100% of the material having come loose.

The weather resistance is determined on the basis of, among
other things, the exterior colour stability. Said exterior colour
-stability is usually determined by means of a standard method ISO 4892-2,
using an evaluation method in accordance with ISO 150-A2 with a grey
scale. The value in question must be as high as possibie, it is a measure
of the amount of light to which the panel can be exposed without a colour
change occurring.

To establish whether a panel is resistant to graffiti, it
is determined if the panel is resistant to chemical compounds. Said to
resistance to chemi§a1 compounds is usually tested by means of a
procedure in accordance with EN438-2 Section 15 (Resistance to Staining),
viz. the British Standafd for Decorative High Pressure Laminate panels.
Said testing may dinvolve the use of solvents such as acetone and
substances for removing graffiti.

One aspect of the present invention is to provide a
decorative panel whose decorative layer exhibits a good mechanical
stability as well as a good weather resistance and resistance to
graffiti.

Another aspect of the present invention is to provide a
method for manufacturing a decorative panel, which method provides a
panel that meets the requirements made thereof, and that in a
reproducible manner.

In addition to that it is an aspect of the present
invention to provide a method for forming a decorative layer.

Another aspect of the present invention is to provide a
decorative panel in which the decorative layer is durably bonded to the
carrier, so that delamination is minimised.

The present invention as referred to in the introduction is
characterized in that the decorative layer comprises a substrate layer

and a surface layer, the substrate layer being a printed paper and the
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surface layer being a synthetic resin comprising one or more radiation-
curable components, and in that an adhesion layer is present between the'
carrier layer and the decorative layer, which adhesion layer is in
contact with the substrate layer.

One or more of the above aspects are accomplished by using
a layer composition as described above.

The panel furthermore comprises a decorative layer having a
good scratch resistance, a good bond, a good resistance to light and good
dimensional properties, in particular. in conditions as encountered
outdoors. The present decorative panel may also be used indoors, of
course. |

Preferably, the synthetic resin in the surface .layer is
partially impregnated in the substrate layer, since this enhances the
bond between the surface layer and the substrate layer.

In addition to that, the presence of a transparent layer
between the substrate layer and the surface layer is desirable, as this
provides a better protection of the substrate layer and gives the
decorative panel a valuable aura. The transparent layer may consist of a
synthetic resin comprising radiation-curable components selected from the
group of unsaturated (meth)acrylates. In specific embodiments such a
transparent layer is different from the surface layer in that the surface
layer contains additional additives, such as UV-light absorbents.

The transparent layer may be partially impregnated in the
substrate layer, which, also in this case, improves the bond between the
layers.

In ofder to obtain a very good bond between the transparent-
layer and the surface layer, the transparent layer is preferably mixed
with the surface layer at the interface in specific embodiments. The
interface is in this connection defined as the area of contact between
the two layers.

The adhesion layer preferably comprises one or more base
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layers, which base layers are impregnated with a resin so as to obtain a
properly bonding layer between the decorative layer and the carrier
layer.

In addition to that, the resin in the adhesion layer may be
partially impregnated in the substrate layer so as to obtain an even
better a bond. '

A decorative panel according to the invention which stands
out in particular as regards its mechanical properties is obtained if the
substrate layer is impregnated both with the synthetic resin from the
surface layer and with the resin from the adhesion layer. A very suitable
resin for the carrier layer is phenol resin, in combination with an
adhesion layer impregnated with, preferably, a phenol resin or a melamine
resin, which latter resins will penetrate into the substrate layer, into
which substrate layer also the synthetic resin of the surface layer has
penetrated. When subsequently pressure and heat are applied, the present
decorative panel will obtain excellent properties as regards gloss
retention, scratch resistance and Z-strength.

Preferably, a thermosetting composite is used for the
carrier layer. Said materials exhibit ekce]lént properties as regards
mechanical stability, especially dimensional stability, in particular
resistance to warping caused by moisture and/or heat, and weather
resistance, and consequently they are quite suitable for the present use.

It is desirable for the thermosetting composite to comprise
a number of paper layers impregnated with a resin. In this way a
thermosetting composite of any desired thickness can be produced by
varying the number of layers of paper, the thickness and the amount of.
resin.

In addition to that it is also possible to use a nonwoven
fabric impregnated with a resin as a thermosetting composite. Also
densified fibre mats may be considered to be nonwoven fabrics.

In order to obtain an even better bond, the resin in the
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adhesion layer is preferably mixed with the resin in the carrier layer in
the region of the interface as defined above.

Preferably, soda kraft paper is used as the paper layer for
the carrier layer, which material is easy to process and exhibits good
shape stability.

The following fibres can be mentioned as suitable fibres
for use in the nonwoven fabric of the carrier layer: wood fibres,
polyester fibres, glass fibres, rock wool fibres, nonwoven fibres,
mineral composite fibres or combinations thereof. The use of such
materials makes it possible to manufacture a decorative panel comprising
any desired carrier Tayer for any desired purpose. Especially wood fibres
have appeared to be a suitable material for the carrier layer, as wood
fibres are easy to process and provide a decorative panel that is easy to
work, for example saw, drill, sand and the like.

The resins used for the carrier layer and the adhesion
layer are preferably selected independently of each other from the group
consisting of phenol resins, melamine resins, ureum resins, epoxy resins,
polyester resins, polyisocyanate resins, melamine acrylate, polyurethane
acrylate or combinations thereof. The use of said resins leads to a
strong and rigid resin network, which adds to the qualities of the
resulting decorative panel, in which connection especially phenol resins
and melamine resins are preferred for reasons of compatibility,
crosslinking density of the network and penetration power.

' Preferably, a printed paper having a weight of 15-200 g/m2,
in particular 70-100 g/m2, is used. Such paper types not only provide an
optimum decorative appearance of the present decorative panel, but also a
good penetration power of the resin of the surface layer and/or the
transparent layer on the one hand and the resin of the adhesion layer on
the other hand. In addition to that, unicolor papers may be used as the
printed paper according to the present invention.

The ‘radiation-curable components are preferably selected
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from the group of unsaturated acrylates and methacrylates. The fact is
that such a group of compounds provides rigid networks after
polymerisation of said components. ‘

Said components are in particular composed of an oligomer
of epoxy and acrylate or silicone and acrylate, preferably an oligomer of
polyester and acrylate, and in particular an oligomer of urethane and
acrylate or the corresponding oligomers of methacrylate as prepolymers
capable of radiation-polymerisation, which have been radiation-
polymerized, if appropriate with a mono-, tetra-, penta- and/or hexa-
acrylate, preferably a diacrylate or triacrylate for polyols or ether
polyols or the corresponding methacrylates.

From a viewpoint of good surface characteristics of the
panel, the prepolymer according to the present invention is furthermore
preferably an aliphatic oligomer of urethane and acrylate, which has been
radiation-poiymerised with a diacrylate and/or a triacrylate.

To obtain an optimum stability and gloss it is desirable in
a special embodiment for the transparent layer to comprise resins as
described in the above paragraphs.

A suitable base layer of the adhesion layer, which provides
sufficient stability, impregnation power and workability, may be formed
by overlay papers, nonwoven substrates, glass web or combinations
thereof, in which connection especially overlay papers having a weight of
10-50 g/m2, preferably 15-35 g/m2, are used.

By adding one or more additives selected from the group
consisting of flame retardants, UV absorbents, Tight-stabilising
substances, pigments, inorganic particles or combinations thereof to one
or more layers of the decorative panel according to the present
invention, viz. the carrier layer, the adhesion layer, the substrate
layer, the transparent layer and the surface layer, the panel can be
given the desired properties, such as a particular colour, fire

resistance, moisture repellents and a reduced harmful effect of UV light.
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In particular a nonuniform distribution of the flame retardants over the
individual layers, with the highest concentration present in the outer
layers, has appeared to be very advantageous.

The -decorative layer according to the invention is
preferably scratch resistant under a scratch load of at least 1.5 Newton,
preferably at least 3 Newton (EN438-2 Section 14). Such a scratch
resistance renders the panel suitable for a Tlarge variety of
applications, in particular in an environment where scratches must be
prevented.

An optimum bond between the decorative layer and the
carrier layer is very important, in which connection the decorative layer
preferably has a Z-strength of 20-50 N/mm2, in particular 25-50 N/mm2
(DIN 52366) .

In addition to that, the decorative layer exhibits an
adhesion of maximally class 2 as measured by means of the cross-cut
adhesion test (DIN 53151).

Furthermore it is desirable for the decorative layer to
have a gloss retention of 80% of the reference sample as measured in
accordance with DIN 67530.

In the case of outdoor dse, the weather resistance is very
jmportant. Consequently it is desirable for the present decorative panel
to have an exterior colour stability of at least class 4 (in accordance
with the standard testing method ISO 4892-2 and evaluation method ISO
105-A2 with a grey scale).

In addition to that, the present product has been subjected
to a test under much severer, artificially created weather conditions.
Said additional test is carried out in a closed chamber (Ci4000 Atlas)
with a Xenon arch (Xenon lamp of 3500-6500 Watt). Said test comprises the
carrying out of Florida simulation cycles of 120 minutes. Said cycles
consist of, successively, 90 minutes of light at 50% relative humidity

and 30 minutes of light with irrigation. The total duration of the test
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is 2500 hours. The light intensity is 0.55 W/m2 at 340 nm, approx. 63
W/m2 (300-400 nm). The temperature of the air is 50 °C. The data obtained
in this way, as well as the data obtained by using the standard method,
were evaluated on the basis of ISO 105-A2 with a grey scale. The
acceptable colour change as measured against a reference sample is a grey
scale of at least 4. In addition to that, a visual inspection is made to
determine whether any cracks, blisters or delamination occur at the
surface.

Other tests that may be used for testing the weather
resistance of such panels are the acid resistance, which is determined by
measuring the resistance to S0, in accordance with DIN 50018. This is a
measure of the resistance to acid rain.

In addition to that, the resistance to boiling can be
determined by immersing the panel in boiling water for 8 hours, after
which the panel is evaluated for visible changes in the gloss and for
surface defects, such as blistering on delamination. The latter two
aspects indicate a poor bond between the decorative layer and the carrier
layer.

The resistance to graffiti is measured as the resistance of
the panel to specific chemical compounds. This is measured on the basis
of an adapted version of the method according to EN438-2 Section 15
(Resistance to Staining), which is the British standard for Decorative
High Pressure Laminate panels. According to said procedure, a number of
drops of said chemical compounds are applied to the sample, and
subsequently a glass cover plate is provided. After a specific period of
contact, the chemical compound is removed and the plate is cleaned. One
hour thereafter, the surface is visually inspected for changes in gloss,
colour, surface defects and blistering. The changes are indicated, using
a scale from 1 to 5, wherein 5 stands for no visible changes and 1 stands
for surface defects and blistering. The substances tested include organic

solvents, such as acetone, and furthermore specific commercially
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available substances for removing graffiti.

In a specific embodiment of the present invention, the rear
side of the carrier layer, viz. the side remote from the upper side where
the adhesion layer and the decorative layer are present, is preferably
built up of, successively, kraft paper impregnated with a resin selected
from the group consisting of phenol resin, melamine resin, ureum resin,
epoxy resin, polyester resin, polyisocyanate resin, melamine acrylate,
polyurethane acrylate or combinations thereof, preferably melamine or
phenol resins, and a surface layer of a synthetic resin comprising one or
more radiation-curable components, as described above, which surface
layer forms the outer layer on the bottom side. In another embodiment it
is also possible to build up the aforesaid rear side only of a paper
layer, which may be coloured, of e.g. 80 g/m2, which paper layer abuts
against the bottom side, with or without the interposition of an adhesion
layer.

In addition to that, the present invention relates to a
method for manufacturing a decorative panel comprising a decorative layer
on one or both surfaces of a carrier layer, characterized in that the
method comprises the following steps:

i) providing a carrier layer;

ii) applying an adhesion layer to one surface or both
surfaces of the carrier layer as obtained in step ii);

iii1) applying the decorative layer to one surface or both
surfaces of the assembly as obtained in step ii);

iv) processing the assembly as obtained in step iii) under
pressure and temperature and residence time conditions such that the
decorative panel is obtained.

The present invention furthermore relates to a method for
forming a decorative layer, comprising the steps of:

v) providing a non-impregnated, printed paper;

vi) applying a surface layer comprising the synthetic resin
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comprising one or more radiation-curable components to the paper as
obtained in step v);

vii) radiation-curing the assembly as obtained in step vi)
in such a way that the decorative layer is obtained.

It is preferred to carry out the method for forming a
decorative layer by carrying out an additional step viii) between step
iv) and step v), said step viii) comprising:

viii) providing a transparent layer comprising the
synthetic resin comprising one or more radiation-curable components;

in such a manner that a decorative layer consisting of,
successively, partially impregnated, printed paper, a transparent layer
and a surface layer is obtained, the surface layer being the outer layer.

There are several methods known in this field of the art
for applying the resins of the surface layer and the transparent layer.
It is possible, for example, to apply a resin directly to the substrate
layer by rotary screen printing; in addition to that, the resin may also
be applied to a carrier film (such as a polyester foil or a polypropylene
foil) by rotary screen printing, which. carrier film is subsequently
transferred to the substrate layer. It is also possible to use the two
methods simultaneously.

The above methods may be used both for applying a surface
layer and for applying a transparent layer as well as a surface layer.
Thus it is possible, for exampie, to apply the transparent layer and the
surface layer in succession in one process - step, with the transparent
layer being directly applied to the substrate layer and the surface layer
being applied to the assembly of substrate layer and transparent layer
via a carrier foil. Several combinations of the methods as described
above are possible, of course. Other methods that may be used are, for
example, roller coating, engraving, spray coating, curtain coating,
flexographic printing, vacuum coating or ink Jjet coating and the like.

The present invention will be explained hereinafter by
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means of a number of examples, in which connection it should be noted,
however, that the present invention is by no means limited to such a

special embodiments.

Examples

Example 1
A surface layer of 90 g/m2 of a transparent resin (35% HDDA

diluted polyurethane acrylate) was applied to an 80 g/m? paper printed
with a decorative wood decor by rotary screen printing. The paper is
partially impregnated by the surface layer, and the surface layer is
radiation-cured with an electron beam. The pigments in the printed ink
are stable under Tight, said pigments being inorganic, iron oxide-based
pigments. A second 25 g/m2 paper impregnated with 245% melamine resin was
placed between the aforesaid, partially impregnated printed paper and a
stack of 30 papers impregnated with a phenol-based resin. This assembly
of papers was placed in a press and compressed at a temperature of 160 °C
and a pressure of 70 bar for 30 minutes. The properties of the obtained
product are shown in Table 1.

Example 2

The same operations as described in Example 1 were carried
out, except that an additional  transparent layer of 50 g/m? of a mixture
of aliphatic urethanes and metallic effect pigments (aluminium particles)
was applied. The use of this layer provides an additional visual effect.
The properties of the obtained product are shown in Table 1.

Example 3

The same operations as described in Example 1 were carried
out; in this example the surface layer, which contained nano particles of
si]icon‘oxide, was applied in an amount of 30 g/m2, and an additional 70
g/m? transparent layer of a polyurethane acrylate was applied. The use of
this layer provides an improved scratch resistance. The properties of the

obtained product are shown in Table 1.
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Example 4
The same operations as described in Example 1 were carried

out; in this example, the 30 papers of Example 1 are substituted for a
densified mat of cellulose fibres impregnated with a phenol resin
containing a flame retardant. The panel produced in this manner provides
improved flame retardation compared to the preceding examples. The
properties of the obtained product are shown in Table 1.

Example 5

The same operations as described in Example 1 were carried
out; in this example, a 70 g/m? paper is printed with two layers of ink,
with the first layer of ink covering the entire area of the paper. This
has an effect on the absorption power of said paper. The properties of
the obtained product are shown in Table 1.

Example 6

The same operations as described in Example 1 were carried
out; in this example, the surface coating is applied by means of a
forward roll coating method. This method makes it possible to obtain a
relatively thin surface layer. The surface layer consists of 20 g/m2
polyurethane acrylate. In addition to that an additional 60 g/m2
transparent layer of polyester acrylate is applied prior to the
application of the surface layer. The properties of the obtained product

are shown in Table 1.
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Table 1
Tests carried out Ex. 1 |Ex. 2 |[Ex.3 [Ex. 4 |Ex.5 |Ex. 6
Weather resistance 4-5 4-5 5 4-5 4-5 4
(grey scale)
5 Z-strength (N/mm?) 27 25 27 27 30 25
boiling test n.v.c. jn.v.C. | N.V.C. fn.v.c. |n.v.c. |n.v.c.
* * * * * *
cross-cut adhesion 1 2 2 2 2 2
test (Class)
10 scratch resistance 4 5 7 4 4 4
(N)
resistance to boiling {v.g.* |v.g.* [v.g.* |[v.g.* [v.g.* |[v.g.*
resistance to SO, 4-5 4-5 5 4-5 5 4
(grey scale)
15 resistance to n.v.C. [N.V.C. [N.V.C. [N.V.C. [N.V.C. [N.v.cC.
chemicals * * * * * *

* n.v.c. : no visible changes

* v.g.: very good

20
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CLAIMS

1. A decorative panel comprising a decorative layer on one or
both surfaces of a carrier layer, characterized in that the decorative
Tayer comprises a substrate layer and a surface layer, the substrate
layer being a printed paper and the surface layer being a synthetic resin
comprising one or more radiation-curable components, and in that an
adhesion layer is present between the carrier layer and the decorative
layer, which adhesion Tayer is in contact with the substrate layer.

2. A decorative panel according to claim 1, characterized in
that the synthetic resin is partially impregnated in the substrate layer.
3. A decorafive panel according to any one or more of the
claims 1-2, characterized in that a transparent layer is present between
the substrate layer and the surface layer.

4, A decorative panel according to claim 3, characterized in
that the transparent layer is partially impregnated in the substrate
Tayer.

5. A decorative panel according to any one or more of the
claims 3-4, characterized in that the transparent layer is mixed with the
surface layer in the interface region, i.e. the area of contact between
“the transparent layer and the surface layer.

6. A decorative panel according to any one or more of the
preceding claims, characterized in that the adhesion layer comprises one
or more base layers, which base layers are impregnated with a resin.

7. A decorative panel according to claim 6, characterized in
that the resin in the adhesion layer is partially impregnated in the
substrate layer.

8. A decorative panel according to any one or more of the
preceding claims, characterized in that the carrier layer comprises a
thermosetting composite.

9. A decorative panel according to claim 8, characterized in
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that the thermosetting composite comprises a number of paper layers,
which paper layers are impregnated with a resin.

10. A decorative panel according to claim 8, characterized in
that the thermosetting composite comprises a nonwoven fabric, which
fabric is impregnated with a resin.

11. A decorative panel according to any one or more of the
claims 6-10, characterized in that the resin in the adhesion layer is
mixed with the resin in the carrier layer in the region of the interface,
i.e. the area of contact between the adhesion layer and the carrier
layer.

12. A decorative panel according to claim 9, characterized in
that the paper is soda kraft paper.

13. A decorative panel according to claim 10, characterized in
that the fabric comprises fibres, which fibres have been selected from
the group consisting of wood fibres, polyester fibres, glass fibres, rock
wool fibres, nonwoven fibres, mineral composite fibres or combinations
thereof.

14, ‘ A decorative panel according to any one or more of the
claims 6-13, characterized in that the resin has been selected from the
group consisting of phenol resin, melamine resin, ureum resin, epoxy
resin, polyester resin, polyisocyanate resin, melamine acrylate,
polyurethane acrylate or combinations thereof.

15. A decorative panel according to any one or more of the
preceding claims, characterized in that the printed paper is a paper
having a weight of 15-200 g/m2.

16. A decorative panel according to claim 15, characterized in
that the printed paper is a paper having a weight of 70-100 g/m2.

17. A decorative panel according to any one or more of the
preceding claims, characterized in that the radiation-curable components
have been selected from the group of unsaturated acrylates and

methacrylates.
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18. A decorative panel according to any one or more of the
preceding claims, characterized in that said radiation-curable components
are composed of an oligomer of epoxy and acrylate or silicone and
acrylate, preferably an oligomer of polyester and acrylate, and in
particular an oligomer of urethane and acrylate or the corresponding
oligomers of methacrylate as prepolymers capable of radiation-
polymerisation, which prepolymers have been radiation-polymerized, if
appropriate with a mono-, tetra-, penta- and/or hexa-acrylate, preferably
a diacrylate or triacrylate of polyols or ether polyols or the
corresponding methacrylates.

19, A decorative panel according to claim 18, characterized in
that the prepolymer is an aliphatic polymer of urethane and acrylate,
which has been radiation-po]ymerised‘ with a diacrylate and/or a
triacrylate.

20. A decorative panel according to any one or more of the
claims 3 - 19, characterized in that the transparent layer comprises
radiation-curable components according to any one or more of the claims
17-19.

21. A decorative panel according to any one or more of the
claims 6-20, characterized in that the base layer has been selected from
the group consisting of overlay papers, nonwoven substrates, glass web or
combinations thereof.

22. A decorative panel according to any one or more of the
preceding claims, characterized in that one or more layers, viz. the
carrier layer, the adhesion layer, the substrate layer, the transparent
layer and the surface layer comprise one or more additives selected from
the group consisting of flame retardants, UV absorbents, 1light-
stabilising substances, pigments, inorganic particles or combinations
thereof. ‘

23. A decorative panel according to any one or more of the

preceding claims, characterized in that the decorative layer is scratch
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resistant under a scratch load of at least 1.5 Newton (EN438-2 Section
14).
24. A decorative panel according to any one or more of the
preceding claims, characterized in that the decorative layer is scratch
resistant under a scratch load of at least 3.0 Newton (EN438-2 Section
14).
25, A decorative panel according to any one or more of the
preceding claims, characterized in that the decorative layer has a Z-
strength of 20-50 N/mmz (DIN 52366).
26. A decorative panel according to any one or more of the
preceding claims, characterized in that the decorative layer has a Z-
strength of 25-50 N/mm2 (DIN 52366) .
27. A decorative panel according to any one or more of the
preceding claims, characterized in that the decorative layer exhibits an
adhesion of maximally class 2 as measured by means of the cross-cut
adhesion test (DIN 53151).
28. A decorative panel according to any one or more of the
preceding claims, characterized in that the decorative layer has a gloss
retention of at least 80% of a reference sample (DIN 67530).
29. A decorative panel according to any one or'more of the
preceding claims, characterized in that the decorative panel has an
exterior colour stability of at least class 4 (standard testing method
IS0 4892-2 and evaluation method ISO 105-A2 with a grey scale).
30. A method for manufacturing a decorative panel according to
any one or more of the preceding claims, characterized in that said
method comprises the steps of:

i) providing a carrier layer;

ii) applying an adhesion layer to one surface or both
surfaces of the carrier layer as obtained in step i);

i11) applying the decorative layer to one surface or both

surfaces of the assembly as obtained in step ii);
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iv) subjecting the assembly as obtained in step iii) to
pressure and temperature conditions such that the decorative panel is
obtained. _

31. A method for forming a decorative layer as mentioned in
claim 30, characterized in that the method comprises the steps of

v) providing a non-impregnated, printed paper;

vi) applying a surface layer comprising the synthetic resin
comprising one or more radiation-curable components to the paper as
obtained in step v);

vii) radiation-curing the assembly as obtained in step vi)
in such a way that the decorative Tayer according to step iii) is
obtained.

32. A method according to claim 31, characterized in that an
additional step viii) is carried out between step v) and step vi), said
step viii) comprising:.

viii) providing a transparent Tlayer comprising the
synthetic resin comprising one or more radiation-curable components;

in such a manner that a decorative layer consisting of,
successively, partially impregnated, printed paper, a transparent layer

and a surface layer is obtained.
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