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Description

[0001] The presentinvention is disclosed in the claims
and concerns decorative panels, in particular floor panels
having a decorative top layer of wood.

[0002] The invention in particular concerns decorative
panels having an improved resistance to deterioration
due to moisture.

[0003] Creating an acceptable moisture resistance for
panels having relatively thick decorative top layers, for
example 1 mm or thicker, is challenging, since such top
layer may have irregular edges. The irregularities at the
edge may lead to uncontrollable openings paving the way
for moisture to penetrate. The irregularities may be irreg-
ularities in shape, for example local absence of top layer
material along the edge, and/or irregularities in material
properties, for example softer and harder areas along
one or more of the edges of such top layer material. Such
irregularities are common in for example wooden deco-
rative layers, such as in wooden decorative layers for
engineered parquet flooring. Such flooring may have a
wooden decorative layer with a thickness of 2.5 mm or
more. The present invention is in particular suitable for
such floor panels, as the decorative top layer may have
harder and softer spots for example corresponding to
summer and spring grain, and/or irregularities due to ab-
sence of material, such as due to wood knots irregularly
filled with a filling material, such as so-called putty.
[0004] Creating an acceptable moisture resistance for
panels having a wood based decorative top layer may
also be challenging since moisture is able to be trans-
ferred through the decorative top layer, especially at such
areas where wood knots have been replaced by putty.
Moisture reaching a less moisture resistance substrate
material such as MDF or HDF may lead to swelling of
the substrate thatis and may remain visible at the surface
of the decorative top layer.

[0005] Wooden top layers having a wood grain struc-
ture with open pores are particularly challenging, as the
open pores tend to collect dirt from any moisture it has
been exposed to, and may become dark. The open pores
are difficult to clean, especially since the moisture resist-
ance of the panels as a whole does not allow to use a
large amount of water and/or detergents, such as soap.
Open pores, i.e wood pores that are available at the sur-
face of the wooden top layer as excavations in the sur-
face, are however fashionable as they add to the natural
look of e.g. a parquet floor.

[0006] The present invention in the first place aims at
providing an alternative decorative panel, wherein in ac-
cordance with preferred embodiments solutions are of-
fered to one or more of the problems with the decorative
panels of the state of the art.

[0007] Therefore, the present invention concerns four
measures, identified herein as a first to fourth independ-
entaspect of the invention, that may lead to an increased
performance in humid ambient conditions of decorative
panels. These measures may be applied separately or

10

15

20

25

30

35

40

45

50

55

inany combination in one and the same decorative panel.
[0008] In accordance with a first independent aspect,
the invention is a decorative panel, preferably a floor pan-
el, comprising a substrate and a decorative top layer,
with as a characteristic that said decorative top layer com-
prises a wooden top layer having a wood grain structure
comprising open pores and a lacquer layer applied on
said wooden top layer, wherein said lacquer layer is con-
tinuous over the surface of said wooden top layer, and
follows the shape of said open pores. Because the lac-
quer layer has been made to follow the shape of the open
pores, a combination of a natural look and a more easy
to clean wooden surface can be achieved. The availabil-
ity of the lacquer layer in the open pores tends to collect
dust to a lesser extent, and any dust collected may be
more easily wept or cleaned out of the open pores.
[0009] The wooden top layer may have any thickness,
for example from 0.3 to 10 mm, for example about 0.6
mm. Preferably the wooden top layer has a thickness of
1 mm or more, even better of at least 2.5 mm.

[0010] Preferably, said lacquer layeris a UV cured lac-
quer and/or an acrylic lacquer. Said lacquer layer may
comprise additives. Preferably said additives are silane
based additives, silicone acrylates and/or fluor acrylates.
These additives are particularly effective to create a sur-
face which is easy to clean, and may lead to a more
straight forward cleaning of any dirty open pores.
[0011] Preferably, said lacquer layer comprises abra-
sion resistant particles and/or aluminum oxide particles.
In accordance to a first preferred embodiment, the par-
ticles have an average particle size as expressed by d50
value and measured using laser light scattering granu-
lometry of 3 to 90 micron, preferably 10 to 50 micron.
According to a second preferred embodiment, said abra-
sion resistant particles and/or aluminum oxide particles
have an average particle size, either so large that they
cannot enter the average open pore, or so small that they
can easily enter the average pore. In either case, the risk
that open pores become blocked is minimized. Prefera-
bly, in such case, said abrasion resistant particles have
an average particle size as expressed by the d50 value
of at least 60 micrometer, or of 30 micrometer or less,
even better of 10 micrometer or less, for example less
than 1 micrometer. These ranges of average particle size
have been found to create a smaller risk of blocking the
open pores. It is of course possible to use a mix of par-
ticles that has a multi modal, preferably bimodal, distri-
bution with one peak at 60m or more, and one peak at
30 wm or less, or even better at 10 micrometer or less.
In such case the particles of a size that is critical for block-
ing the open pores can be avoided to a large extent, while
the actual d50 value may be within 30-60 pm.

[0012] The d50 values as mentioned above are meas-
ured using laser light scattering granulometry performed
in accordance with ISO 13320, namely by a dynamic light
scattering technique using a laser having an emission
wavelength of 632.8 nm and measured under a scatter-
ing angle of 90 degrees. Such granulometry may e.g. be
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performed with a Malvern® Mastersizer 2000 or with a
Malvern® Mastersizer 3000. For executing the measure-
ment of the particle size distribution, the respective par-
ticles may be dispersed in a liquid, such as water.
[0013] In accordance with a second independent as-
pect, the invention is a decorative panel, comprising a
substrate and a decorative top layer, with as a charac-
teristic that said decorative top layer is applied to said
substrate by means of a waterproof glue and/or by means
of a polyisocyanate based glue and/or by means of a
glue containing isocyanate as a cross linking agent,
wherein said glue preferably forms a continuous layer
covering substantially the entire bottom of said decora-
tive top layer. Preferably, said glue is at least available
at the location underneath one or more areas of the dec-
orative top layer that have a diminished watertightness,
such as at the location of one or more excavations or
through openings, whether or not at least partially filled
with filler material, such as with putty. The availability of
glue at these locations, though preferably extending over
the entire bottom of the decorative top layer, creates an
additional barrier to moisture penetrating the decorative
top layer. Thisis of special importance in the cases where
the substrate is prone to deterioration due to moisture,
for example as is the case with wood-based substrate
materials, such as MDF or HDF, or with magnesiumox-
ychloride or magnesiumoxysulphate containing sub-
strate materials.

[0014] Fortheglue, apolyurethane glue, anepoxy glue
or a cross-linking PVA (poly vinylacetate) glue may be
used. As a crosslinking agent in PVA glue, isocyanate
may be used. As an alternative TDI (toluene di-isocy-
anate) or MDI (methylene di-phenyl di-isocyanate) may
be used. As a further a thermosetting resin such as mela-
mine formaldehyde resin, ureum formaldehyde resin,
melamine ureum formaldehyde resin or phenol formal-
dehyde resin may be used.

[0015] Preferably, said top layeris a wooden top layer,
wherein said top layer may have any thickness, for ex-
ample from 0.3 to 10 mm, for example about 0.6 mm.
Preferably the top layer has a thickness of 1 mm or more,
even better of at least 2.5 mm. The wooden top layer
may comprise excavations or through openings thathave
been filled using filler material, such as putty. This may
for example be the case at location where wood knots
have been removed. Other top layer materials than
wooden top layers may profit from the advantages of the
second independent aspect as well, such as bamboo top
layers, and especially such top layer materials that are
not entirely moisture tight or vapor tight, such as a textile
covering and/or a covering having through openings.
[0016] In accordance with a third independent aspect,
the invention is a decorative panel, comprising a sub-
strate and a decorative top layer, with as a characteristic
that said decorative top layer comprises a wooden top
layer, preferably having a thickness of 1 mm or more,
even better of at least 2.5 mm, wherein at leastone lateral
edge of said wooden top layer has been provided with a
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water repellent agent. Preferably said water repellent
agent is available on the complete thickness of said lat-
eral edge, and preferably also over the complete length
thereof. Preferably at least the edges of the wooden top
layer where the wood grain has been generally cross-
cut, or transversely cut, are treated with said water re-
pellent agent. According to the most preferred embodi-
ment all lateral edges of the wooden top layer are, pref-
erably entirely, i.e. over their entire thickness and length,
treated with said water repellent agent.

[0017] The treatment with a water repellent agent has
a double effect. On the one hand the water repellent
agent may create a burden for moisture to penetrate the
seam between adjacent lateral edges and to reach the
underlying substrate. On the other hand the water repel-
lent agent creates a burden for water to be absorbed into
to decorative top layer, where it could potentially create
an undesired local discoloration of the wooden top layer.
The risk for absorption of moisture into the wooden top
layer is particularly prominent where open wood vessels
are available, i.e. in particular at these locations where
the wood grain has been generally cross-cut or trans-
versely cut. This mostly concerns the short edges of rec-
tangular decorative panels, in the cases where the wood
grain generally extends in the longitudinal direction of the
decorative panels.

[0018] The water repellent agent may in particular be
protective towards substrate materials that are prone to
deterioration due to moisture, for example as is the case
with wood-based substrate materials, such as MDF or
HDF, or with magnesiumoxychloride or magnesiumox-
ysulphate containing substrate materials.

[0019] In accordance with a third independent aspect,
the invention is a decorative panel, comprising a sub-
strate and a decorative top layer, preferably having a
thickness of 1 mm or more, with as a characteristic that
said decorative panel at at least two opposite edges is
provided with coupling means allowing two such panels
to be connected at the respective edges wherein a lock-
ing is obtained in a vertical direction perpendicular to the
plane of the coupled panels, as well as in a horizontal
direction perpendicular to the coupled edges and in the
plane of the panels, wherein at the respective edges, in
a coupled condition, the decorative top layers laterally
face each other with a clearance in between, said clear-
ance at the top surface preferably being smaller than 0.2
mm, preferably 0.05 or 0.03 mm or smaller, while the
panels, in said coupled condition, are connected practi-
cally free from play or free from play, for example with a
pretension. The availability of a clearance between the
lateral facing edges of the decorative top layers allows
the realization of a tight connection by means of the cou-
pling means, that are then substantially, or practically
entirely, realized within the thickness of the substrate ma-
terial. The potentially available play in the coupling
means is preferably limited to a freedom of movement in
said horizontal direction that is 0.15 mm or smaller, pref-
erably 0.07 mm or smaller. In the case of an available
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play, said clearance is defined in the connected state
wherein the facing lateral edges are in their most mutually
remote position. Preferably, however, the panels are con-
nected free from play, i.e. without the possibility of a free
movement in said horizontal direction. This is preferably
realized by providing coupling means at said opposite
edges that have an overlapping profile contour or so-
called pretension. The overlap is preferably atleast avail-
able at those surfaces that are active in creating said
locking in said horizontal direction. With an overlapping
profile contour, it is meant that the profile contours of the
coupling means at the two opposite edges, when drawn
in a theoretical connected condition, interfere with each
other, as stated preferably at least at the horizontally ac-
tive contact surfaces.

[0020] Preferably the size of the clearance diminishes
from the top surface towards the substrate material.
[0021] Said clearance is preferably available between
the laterally facing edges of the decorative top layer over
the entire thickness, or at least over 80% of the thickness
thereof. A remaining contact surface on the laterally fac-
ing edges of the decorative top layer over a limited portion
of the thickness thereof may possibly not interfere with
the good working of the present invention in accordance
with said fourth aspect.

[0022] It is noted that any lowered edge areas, such
as bevels and the likes, are considered to be part of the
top surface, and that the size of said clearance at the top
surface is defined below such lowered edge areas. The
size of said clearance is defined in the horizontal direction
perpendicular to the longitudinal direction of the respec-
tive edge of the decorative panel.

[0023] The laterally facing edges of said decorative top
layer defining said clearance are preferably oriented sub-
stantially vertically or vertically, i.e. with a maximum de-
viation from the vertical of 10°, preferably a maximum
deviation of 1°, or even beter maximally 0.5° deviation
from the vertical.

[0024] Said coupling means may basically be formed
as a tongue and a groove bordered by a lower and an
upper groove lip. Preferably said lower groove lip pro-
trudes in said horizontal direction beyond said upper
groove lip. The tongue and groove are provided with lock-
ing elements preventing the drifting apartin said horizon-
tal direction of the tongue and groove. The locking ele-
ment at the side of the tongue may be formed as an ex-
cavation at the lower side of the tongue and the locking
element at the side of the groove may be formed as a
protrusion at the top surface of the lower groove lip. Said
horizontally active surfaces are preferably formed on said
locking elements. Preferably, the coupling means are
such that the lower groove lip, in a coupled condition, is
bent, for example due to the above described overlap at
the location of the horizontally active contact surfaces.
In so doing the coupled edges may actively be pushed
towards each other by means of the resilient restoring
force exerted by the bent lower groove lip on the bottom
of the tongue.

10

15

20

25

30

35

40

45

50

55

[0025] Preferably, a substantially vertically extending
contact surface is formed at a location below said deco-
rative top layer, preferably on the substrate material. The
vertically extending contact surface is preferably formed
on a lateral edge of said upper groove lip, or, in other
words, above the position where the actual tongue and
groove engage or above any contact surface active in
said vertical direction. The vertically extending contact
surfaces may provide for a closed seam below, prefera-
bly immediately below, said decorative top layer. In the
case of a pretension, such a seam may actively be closed
in a connected condition, as explained above. Preferably
achamber or clearance is available between the coupled
edges at a location between said vertically extending
contact surfaces and said position where the actual
tongue and groove engage or above any contact surface
active in said vertical direction. The availability of said
chamber enables a more reliable contact on said verti-
cally extending contact surfaces.

[0026] As a variant, or in combination with said sub-
stantially vertically extending surfaces, support surfaces,
active in a vertical direction and preferably substantially
horizontally extending, may be provided at a location be-
low said clearance. Preferably the support surfaces are
formed on the material of the substrate, and are prefer-
ably in contact. Such support surface may attribute an
additional sealing barrier for water seeking its way to the
substrate material. Preferably a water repellent agent is
applied on the respective edge at least at the location of
said support surfaces and, preferably on any substrate
material located above said support surfaces. Clearly,
preferably also the laterally facing edges of said decora-
tive top layer have been provided with a water repellent
agent as discussed above in connection with said third
independent aspect.

[0027] Preferably, said decorative surface layers com-
prise a lateral edge that is vertical or inclined with respect
to the vertical, said inclination from the substrate to the
top surface being proximally directed, i.e. towards the
panel. Said inclination is preferably smaller than 10°,
smaller than 1°, or even better smaller than 0.5°. These
inclinations allow to create said clearance and said ver-
tically extending contact surfaces with a convenient ge-
ometry, while, for a user, the floor covering may be per-
ceived as being virtually without gaps at the seams. The
substrate material may be concealed from view, and in-
stead the lateral edges of the decorative top layer may
be partially in sight.

[0028] It is of special interest to combine said fourth
independent aspect with said third independent aspect,
since a water repellent agent applied to the laterally fac-
ing edges of the decorative top layer in accordance with
said third independent aspect may be effective enough
to keep moisture from penetrating the clearance between
said laterally facing edges, as defined by means of said
fourth independent aspect.

[0029] Here below, some preferred embodiments are
listed, that may be practiced in combination with any of
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the above mentioned aspects, or combinations thereof.
[0030] Preferably, said substrate at a location imme-
diately below said decorative top layer is preferably pro-
vided with a water repellentagent. In such case any mois-
ture reaching the substrate material may experience an
additional barrier.

[0031] Preferably, a watertight layer is provided be-
tween said decorative top layer and said substrate. As
explained in connection to the second independent as-
pect, the layer may be formed by means of a glue. How-
ever, itis, in general, also possible to achieve a watertight
layer by means of a plastic layer, such as by means a
layer or foil of PE (poly ethylene), PET (poly ethylene
terephthalate), PU (polyurethane), PVC (polyvinyl chlo-
ride), PLA (poly lactic acid), or PP (polypropylene). A
whether or not water resistant glue may be used to secure
the layer in between the decorative top layer and the
substrate.

[0032] The substrate material may be a wood fiber-
board, preferably MDF or HDF. The invention, according
to any of said independent aspects is especially effective
to create more moisture resistant flooring, even with MDF
and HDF, that are known for lacking moisture resistance
per se. Even if such wood fiberboard is of a so-called
water resistant quality, such decorative panels may still
benefit from the measures of any or a combination of any
of the independent aspects. MDF and HDF are generally
well machinable with milling, and surfaces with low
roughness can be obtained, such that contacts formed
on such surface may be relatively tight. The compressi-
bility of MDF or HDF, as limited as it is, may provide for
additional tightness when such surface are being
pressed onto each other for example by means of a pre-
tension as described above.

[0033] Preferably, said wood fiberboard comprises 0.1
to 2% of paraffin or wax, which may have a beneficial
impact on the water resistant quality of the respective
board, especially when a water repellent agent is to be
applied on the edges of the wood fiberboard.

[0034] Preferably, said wood fiberboard has an aver-
age density of at least 800 kg/m3. The density of the wood
fiberboard may prevent excessive swelling in the thick-
ness direction in case some moisture does still reach the
wood fiberboard.

[0035] Preferably, said wood fiberboard comprises
pMDI (polymeric methylene di-phenyl di-isocyanate)
glue and or MUF (melamine-ureumformaldehyde) glue.
Wood fiberboards prepared with these glues are consid-
ered to be the more water resistant varieties of MDF or
HDF, and additional resistance to moisture may be ob-
tained in the decorative panel when such substrate ma-
terials are applied.

[0036] In accordance with a variant, the substrate ma-
terial is athermoplastic material, such as PVC, potentially
filled with inorganicfiller materials, such as CaCO3 based
fillers, or the substrate is a mineral based material, such
as a cement fiber board, a Calcium-Silicate board or a
magnesiumoxysulphate or mgnesiumoxychloride board.

10

15

20

25

30

35

40

45

50

55

[0037] In accordance with another variant, the sub-
strate material is a lamella core, i.e. a core assembled
from at least a plurality of transversely extending wooden
and/or wood-based blocks. In the case of an oblong pan-
el, the short pair of opposite edges of the substrate ma-
terial is preferably provided by means of an MDF, HDF,
plywood or plastic block.

[0038] In accordance with another variant, the sub-
strate material is a plywood board.

[0039] Preferably, said decorative panelisrectangular,
preferably oblong, with a first and a second pair of oppo-
site edges, wherein at least said first pair of opposite
edges comprises coupling means allowing two of such
panels to be connected at the respective edges wherein
alocking is obtained in a vertical direction perpendicular
to the plane of the coupled panels as well as in a hori-
zontal direction perpendicular to the coupled edges and
in a plane of the panels. The coupling means at said first
pair of opposite edges is preferably formed as a tongue
and a groove bordered by a lower and an upper groove
lip. Preferably said lower groove lip protrudes in said hor-
izontal direction beyond said upper groove lip. The
tongue and groove are provided with locking elements
preventing the drifting apart in said horizontal direction
of the tongue and groove. The locking element at the
side of the tongue may be formed as an excavation at
the lower side of the tongue and the locking element at
the side of the groove may be formed as a protrusion at
the top surface of the lower groove lip. Said horizontally
active surfaces are preferably formed on said locking el-
ements. Preferably the tongue and groove and locking
elements are realized in one piece from the material of
said substrate and/or allow to become connected by
means of an angling motion around the respective op-
posite edges to be coupled. The second pair of opposite
edges may equally be provided with coupling means, for
example formed as a tongue and a groove bordered by
a lower and an upper groove lip, as described above in
connection with the first pair of opposite edges. In ac-
cordance with a variant the first and/or second pair of
opposite edges may be provided with coupling means
formed as a male part and a female part that can be
broughtinto each other by means of a substantially down-
ward movement of the male part into the female part.
Also, in such case, a locking may be obtained in said
horizontal direction, as well as in said vertical direction.
The male part may be formed as an upper lip protruding
from an upper edge and having a downwardly protruding
hook-shaped element bordering a proximal male recess,
and the female part may be formed as a lower lip pro-
truding from a lower edge and having an upwardly pro-
truding hook-shaped element bordering a proximal fe-
male recess. In a connected state the downwardly pro-
truding hook-shaped element engages with the female
recess, and the upwardly protruding hook-shaped ele-
ment engages with the male recess. The cooperation of
the hook-shaped parts and recesses allow for said lock-
ing in said horizontal direction. Locking elements, e.g.
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hooks and undercuts may be provided to prevent the
separation of the male and female part in the vertical
direction. Said hook-shaped parts, recesses and locking
elements may be realized in one piece with the material
of the substrate, or may comprises separate elements,
for example of plastic or steel. Such separate, preferably
resilient, element may for example be applied to embody
a hook or undercut.

[0040] In the case of an oblong panel, said first pair of
opposite edges is preferably formed by the long pair of
opposite edges, and said second pair of opposite edges
is preferably formed by the short pair or opposite edges.
In a special embodiment, the first pair of opposite edges
are provided with tongue and groove and locking ele-
ments as described above, while the second pair of op-
posite edges are provided with a male and a female part
as described above. In such case, the panel may be con-
nectable at long and short sides with a so-called fold-
down movement, namely by means of an angling motion
at the long sides, and by means of a downward motion
at the short sides.

[0041] Where in that above putty is mentioned, this
concerns preferably an oil-based filler material. Such filler
material may further comprise wood particles, wood dust
or wood fibers, and/or colorants.

[0042] In summary, the present invention in particular
is a decorative panel, comprising a substrate and a dec-
orative top layer preferably having a thickness of 1 mm
or more, with as a characteristic that said panel shows
one or a combination of two or more of the following prop-
erties:

(a) the property that said decorative top layer com-
prises awooden top layer having a wood grain struc-
ture comprising open pores and a lacquer layer ap-
plied on said wooden top layer, wherein said lacquer
layer is continuous over the surface of said wooden
top layer, and follows the shape of said open pores;
(b) the property that said decorative top layer is ap-
plied to said substrate by means of a waterproof glue
and/or by means of a polyisocyanate based glue,
wherein said glue preferably forms a continuous lay-
er covering substantially the entire bottom of said
decorative top layer;

(c) the property that said decorative top layer com-
prises awooden top layer, wherein at least one edge
of said wooden top layer has been provided with a
water repellent agent;

(d) the property that said decorative panel at at least
two opposite edges is provided with coupling means
allowing two such panels to be connected at the re-
spective edges wherein a locking is obtained in a
vertical direction perpendicular to the plane of the
coupled panels, as well as in a horizontal direction
perpendicular to the coupled edges and in the plane
of the panels, wherein at the respective edges, in a
coupled condition, the decorative top layers laterally
face each other with a clearance in between, said
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clearance at the top surface preferably being smaller
than 0.2 mm, preferably 0.05 or 0.03 or smaller, while
the panels, in said coupled condition, are connected
practically free from play or free from play, for exam-
ple with a pretension.

[0043] According to preferred embodiments, the dec-
orative panel of the invention may further show one or
more of the following properties:

(e) the property (d) above and wherein a substan-
tially vertically extending contact surface is formed
at a location below said decorative top layer;

(f) the properties (d) and/or (e) and wherein said dec-
orative surface layers comprise a lateral edge that
isinclined with respect to the vertical, said inclination
from the substrate to the top surface being proximally
directed, i.e. towards the panel. Said inclination pref-
erably being smaller than 1°, even better smaller
than 0.5°;

(g) the property that said substrate at a location im-
mediately below said decorative top layer has been
provided with a water repellent agent;

(h) the property that a watertight layer is provided
between said decorative top layer and said sub-
strate;

(j) the property that said substrate is a wood fiber-
board, preferably MDF or HDF;

(k) the property (j), wherein said wood fiberboard is
of a water resistant quality;

(1) the property (j) and/or (k) wherein said wood fib-
erboard comprises 0.1 to 2% of paraffin or wax;
(m) the property (j), (k) and/or (1) wherein said wood
fiberboard has an average density of at least 800
kg/m3;

(n) the property (j), (k), (1) and/or (m) wherein said
wood fiberboard comprises pMDI glue and or MUF
(melamine-ureumformaldehyde) glue;

(o) the property (a) wherein said lacquer layer is a
UV cured lacquer and/or an acrylic lacquer;

(p) the property (a) and/or (o) wherein said lacquer
layer comprises additives, wherein said additives are
preferably silane based additives, silicone acrylates
and/or fluor acrylates;

(q) the property that said lacquer layer comprises
abrasion resistant particles and/or aluminum oxide
particles.

[0044] In the cases where a water repellent agent is
used, this preferably concerns a fluor copolymer and/or
a fluor acrylate and/or the substances mentioned in WO
2016/182,896 and/or WO 2021/124,042 and/or BE
2021/5443 (from the present applicant, but not published
at the time of filing the present application), all incorpo-
rated herein by reference. Preferably, the water repellent
agentis applied in adispersion or emulsion. Water-based
or solvent based dispersion or emulsions are possible.
The application can be performed in accordance with the
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disclosure of the above mentioned WO and/or BE patent
documents and/or by means of one or more spraying
nozzles, rotating transfer disks and/or vacuum applica-
tion techniques.

[0045] Preferably the water repellent agent is able to
impregnate the material of the decorative panelto atleast
some extent. As an alternative wax or paraffin may be
used instead of the water repellent agents mentioned
above. The wax or paraffin may be available as a layer
on the edge of the panel.

[0046] Even though an optimal water decorative panel
may be obtained by combining several of the above prop-
erties in the same panel, any one of the above properties
in itself creates advantageous effects by itself. Combi-
nations of the above properties may give rise to syner-
gistic effects coming into play.

[0047] Preferably the present invention is put to prac-
tice with floor panels having a wooden top layer of atleast
2.5 mm thickness and a wood based substrate, prefera-
bly a substrate of MDF or HDF (Medium or High Density
Fiberboard). Preferably the wooden top layer is a top
layer of oak or ash. Preferably the wooden top layer has
been brushed, preferably to create an open wood pore
structure. Preferably the wooden top layer is a quarter
sawn or plain sawn wooden top layer. Preferably the dec-
orative panel is rectangular and oblong with the decora-
tive top layer consisting of a single one piece wood layer,
having awood grain globally extending in the longitudinal
direction.

[0048] Preferably the decorative panel of the invention
has a thickness between 9.5 and 18 mm, even better
from 12 to and including 15 mm.

[0049] Preferably, the decorative panel of the inven-
tion, more particularly the decorative toplayer, has a
width between 10 cm and 30 cm, preferably between 15
and 25 cm.

[0050] Preferably, the decorative panel of the inven-
tion, more particularly the decorative top layer, has a
length between 120 cm and 280 cm, preferably between
130 and 210 cm.

[0051] With the intention of better showing the charac-
teristics according to the invention, in the following, as
an example without limitative character, several embod-
iments are described, with reference to the accompany-
ing drawings, wherein

Figure 1 represents a perspective view of a floor pan-
el in accordance with the invention;

Figure 2 at a larger scale shows a cross-section in
accordance with the line ll-Il shown in figure 1;
Figure 3 at a larger scale represents the area indi-
cated with F3 in figure 2, but for a variant having
bevels;

Figure 4 at a larger scale shows a cross-section in
accordance with the line IV-IV shown in figure 1;
Figure 5 at a larger scale represents the area indi-
cated with F5 in figure 4, but for a variant having
bevels;
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Figure 6 for a variant gives a view on the area indi-
cated with F6 in figure 4;

Figures 7 and 8 in a similar view represent further
variants;

Figure 9 for a variant gives a view on the area indi-
cated with F9 in figure 3; and

Figure 10 in a view similar to that of figure 6 shows
a further variant.

[0052] Preferred features of each of the properties
mentioned in the introduction have been described here
below by means of the embodiments of the figures. It is
however clear that these preferred features do not nec-
essarily have to be applied in combination with the other
properties or preferred features of such properties, in the
same way as is the case in the embodiments of the fig-
ures.

[0053] Figure 1 shows a rectangular and oblong dec-
orative panel, in this case a floor panel 1. The floor panel
has a pair of long opposite edges 2-3, and a pair of short
opposite edges 4-5. Both pairs of edges are provided
with coupling means 6 allowing two such panels 1 to be
connected at the respective edges 2-3-4-5 wherein a
locking is obtained in a vertical direction V perpendicular
to the plane of the coupled panels 1, as well as in a hor-
izontal direction H perpendicular to the coupled edges
2-3-4-5 and in the plane of the panels 1.

[0054] As shown in figure 2, the coupling means 6 at
the long pair of edges 2-3 are basically formed as a
tongue 9 and groove 10 having locking elements 11-12
preventing the drifting apart of the tongue 9 and groove
10. The locking element 11 at the side edge 2 comprising
the tongue 9 is formed as an excavation at the lower side
of the tongue 9. The locking element 12 is formed as a
protrusion at the lower groove lip 13. In this case the
lower groove lip 13 protrudes beyond the upper groove
lip 14. In the represented case, the coupling means at
the longitudinal edges 2-3 at least allow to couple the
panels 1 at the respective edges by means of an angling
motion.

[0055] Figure 2 further shows that the coupling means
6 are realized with so-called pretension, as per se also
described in EP 1 026 341. In this case, the coupling
means 6 are realized such that the lower groove lip 13,
in coupled condition, is bent. The resilient restoring force
exerted by the lower groove lip 13 on the bottom of the
tongue 9 pushes the decorative panels 1 towards each
other.

[0056] Figure 2 further shows thatthe panel 1 compris-
es a substrate 15 and a decorative top layer 16 having
a thickness T of 1 millimeter or more. In this case, and
is also clear from figure 3, the decorative top layer 16 is
a wooden top layer having a thickness T of at least 2.5
mm. In the example, a further layer 17 is provided at the
bottom of the panel. In this case, it also concerns a wood-
en layer.

[0057] The substrate 15 is a wood fiberboard, namely
HDF of a water resistant quality, for example HDF with
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a swelling of less than 15%, as measured according to
EN 317:1993. Preferably, the fiberboard comprises 0.1
to 2% of paraffin or wax. The fiberboard has an average
density of at least 800 kg/m3 and is glued by means of
melamine-ureumformaldehyde glue.

[0058] Figures 4 shows that the coupling means 6 at
the short pair of opposite edges 4-5, in the example, have
mainly the same features as the coupling means 6 at the
long pair of opposite edges. It is however not excluded
that the coupling means 6 at the short pair of opposite
edges 4-5 could have different features. For example,
the coupling means 6 at the short pair of opposite edges
4-5 could be formed as a male part and a female part
that can be brought into each other by means of a sub-
stantially downward movement of the male part into the
female part. Also, in such case, alocking can be obtained
in said horizontal H and in said vertical direction V.
[0059] Figures 2 and 4 show, by means of a dashed
line, that the longitudinal pair of opposite edges 2-3
and/or the short pair of opposite edges 4-5 can be pro-
vided with lowered edge areas, such as with bevels 38.
[0060] Itis clear that in figure 3 and 5 an enlargement
is shown, for a variant that has bevels 38 at both pair of
opposite edges 2-3-4-5, but is for the remainder the same
as the panelillustrated in figures 2 and 4.

[0061] From figures 3 and 5 it becomes clear that the
decorative panels show several of the measures as de-
fined by means of the independent aspects mentioned
in the introduction.

[0062] In the example, said decorative top layer 16
comprises a wooden top layer having a wood grain struc-
ture comprising open pores 18 and a lacquer layer 19
applied on said wooden top layer, wherein said lacquer
layer 19 is continuous over the surface of said wooden
top layer, and follows the shape of said open pores 18.
With open pores 18, it is meant that excavations are
present at the top surface of the decorative panel 1 at
the position where the original wood pores were present.
The lacquer layer 19 follows the shape of the original
pores without filling them entirely. Preferably the exca-
vations at the top surface have a depth D1 corresponding
to atleast 60% of the depth D2 of the original wood pores.
[0063] Such open wood pores 18 may be obtained by
brushing the wooden top layer before applying said lac-
quer layer 19. The brushing removes the softer material
in the original wood pores. The lacquer 19 is preferably
applied by means of a combination of at least a steel
roller and a roller having a surface hardness below Shore
A 80, and preferably between 60 and 80 shore A hard-
ness. This may for example be a roller having a rubber
surface, for example having a surface of neoprene. By
using a combination of steel and softer rollers, a sufficient
amount of lacquer may be applied to the surface to cover
the entire surface and the pores by means of the steel
roller. The softer roller is able to remove the lacquer again
partially from the deeper laying excavations in the wood
top layer, thereby freeing the wood pores again at least
in part, and creating said open wood pores 18.
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[0064] Preferably, said lacquer layer 19 is a UV cured
acrylic lacquer, preferably containing a silane based ad-
ditive, silicone acrylate additive and/or fluor acrylate ad-
ditive. Such additives may provide for additional stain
resistance and cleanability. This is of special interest in
the case ofthe presence of open wood pores 18, as these
tend to collect dirt and become dark. Preferably said lac-
quer layer comprises abrasion resistant particles, such
as aluminum oxide particles. Such particles may have
an average particle size as expressed by d50 and meas-
ured using laser light scattering granulometry of 3 to 90
micron, preferably 10 to 50 micron. The laser light scat-
tering granulometry is performed in accordance with ISO
13320, namely by a dynamic light scattering technique
using a laser having an emission wavelength of 632.8
nm and measured under a scattering angle of 90 de-
grees. Such granulometry may e.g. be performed with a
Malvern® Mastersizer 2000 or with a Malvern® Master-
sizer 3000. For executing the measurement of the parti-
cle size distribution, the respective particles may be dis-
persed in a liquid, such as water.

[0065] The lacquer layer 19 is preferably transparent
or translucent. The lacquer layer 19 may be pigmented
to create a varnished or oiled look of the decorative top
layer 16.

[0066] In the example, said decorative top layer 16 is
applied to said substrate 15 by means of a waterproof
glue 20, in this case by means of a poly isocyanate based
glue. Said glue preferably forms a continuous layer cov-
ering substantially the entire bottom of said decorative
top layer 16. In so doing the glue 20 forms a watertight
layer in between the decorative top layer 16 and the sub-
strate 2. Such watertight layer is of importance to form a
barrier against moisture penetrating the decorative top
layer 16, for example through cracks and/or wood knots
available in the wooden top layer. Also when such im-
perfections in the wooden top layer are filled by means
of afiller material, such as putty, moisture may be trans-
ferred towards the substrate 15 in particular at such ar-
eas. Itis clearthat a watertightlayer may also be achieved
in a different manner than by means of a waterproof glue.
For example a plastic layer, such as a layer or foil of PE
(poly ethylene), PET (poly ethylene terephthalate), PU
(polyurethane), PVC (polyvinyl chloride), PLA (poly lactic
acid), or PP (polypropylene) may be applied. Of course,
a whether or not water resistant glue may be used to
secure the layer in between the decorative top layer 16
and the substrate 15. Itis clear that such watertight layer,
be it obtained through a glue layer or a plastic foil, may
be dispensed with in case the substrate 15 has a minimal
risk of water absorption or a high water resistance, such
as, in the case where the substrate 15 is based on ther-
moplastic material, for example PVC, potentially filled
with inorganic filler materials, such as CaCO3 based fill-
ers, or in the case where the substrate 15 is mineral
based, for example is a cement fiber board or a board
based on Ca-Silicate.

[0067] Figures 3 and 5 further illustrate that at least
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one lateral edge 21 of said wooden top layer 16 has been
provided with a water repellent agent 22. In this example,
all lateral edges 21 of said wooden top layer, as well at
the long pair of opposite edges 2-3 as at the short pair
of opposite edges 4-5 have been provided with a water
repellent agent 22. It is however remarked that, most
importantly, at least those lateral edges of the wooden
top layer where the wood grain has been cuttransversely,
in this case at the short pair of opposite edges 4-5, are
preferably provided with said water repellent agent 22.
Transversely cut wood grain tends to take up moisture
more easily due to a large amount of available open wood
vessels. When the water is dirty, due to dust, the wooden
top layer may tend to discolor. The availability of the water
repellent agent 22 at these edges 4-5 can delay the dis-
coloration effect or may even completely avoid it.
[0068] Itis also shown here, that in the present exam-
ple, said substrate 15 at a location immediately below
said decorative top layer 16 has been provided with a
water repellent agent 22 as well.

[0069] Figures 3 and 5 clearly illustrate that, in a cou-
pled condition, the decorative top layers 16 laterally face
each other with a clearance 23 in between. Said clear-
ance 23 at the top surface is smaller than 0.2 mm, pref-
erably 0.05 mm or 0.03 mm or smaller. Preferably, as is
the case here, said clearance 23 is available between
the lateral edges 21 of said decorative top layers 16 over
the entire thickness T thereof, i.e. from the top surface
of the decorative panel 1 at least down to said glue 20
and/or substrate 15. Said panels 1, in said coupled con-
dition, are connected free from play, in this case, as al-
ready mentioned with a pretension. Substantially verti-
cally extending contact surfaces 24-25 are formed at a
location below said decorative top layer 15. Preferably
said substantially vertically extending contact surfaces
24-25 are available immediately below said glue 20.
[0070] With regard to the size of the clearance 23, itis
remarked that this is measured as the maximal opening
between the laterally facing edges 21 of the decorative
top layer 16. In the case of the presence of bevels 38,
this is below the bevels 38. In the case of coupling means
6 having some play, this is in the connected state wherein
said opening is at maximum, orin other words, said clear-
ance 23 is defined in the connected state wherein the
facing lateral edges 21 of the decorative top layer 16 are
in their most mutually remote position.

[0071] Asshownin figures 3 and 5, a chamber 26 may
be available between the coupled edges 2-3-4-5 at a lo-
cation between said vertically extending contact surfaces
24-25 and the position where the actual tongue and
groove engage or above any contact surface active in
said vertical direction V.

[0072] As is illustrated here, said decorative surface
layers 16 may comprise a lateral edge 21 that is inclined
with respect to the vertical, said inclination A from the
substrate 15 to the top surface being proximally directed,
i.e. towards the panel 1. Said inclination A preferably be-
ing smaller than 1°, even better smaller than 0.5°. For
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clarity purposes, in the figures 3 and 5 the sum of the
inclinations A of two lateral edges 21 facing each other
has been indicated with A’.

[0073] The combination of the clearance 23 between
said lateral edges 23, the contacts 24-25 on the substrate
15, and the availability of the water repellent agent 22 at
said lateral edges 21 and at the location of said contacts
24-25, together with coupling means that are practically
free from play, i.e. without play or with play smaller than
0.07mm, delivers the synergistic effect of a water tight
seam even in the case of a decorative top layer 16 with
a thickness of 1 mm or more and/or in the case of a
decorative top layer 16 based on natural material such
as wood, that may have imperfections along said lateral
edges 21. The minimal clearance 23 in combination with
said water repellent agent 22 is able to repel water from
the clearance 23. In case moisture is still able to enter
the clearance 23 a tight seam at the contacts 24-25 pre-
vents the moisture from entering the substrate 15 where
it could cause damage to the integrity of the substrate 15
and/or the coupling means 6. This set-up may also pre-
vent moisture to penetrate the seam and to accumulate
below a floor covering assembled from a plurality of such
decorative panels 1, such that subsequent nasty effects,
such as growing of mold below the floor covering, may
be avoided.

[0074] Itis noted that the bent of the lower groove lip
13 in figure 2 is caused due to the provision of coupling
means 6 that have an overlapping profile contour. The
overlap 27 is, in this case, at least available at those
surfaces 28-29 that are active in creating said locking in
said horizontal direction H. As shown with the dashed
line 30, the profile contours of the coupling means 6 at
the two opposite edges 2-3, when drawn in a theoretical
connected condition, interfere with each other at least at
the horizontally active contact surfaces 28-29. The resil-
iency of the bent out lower groove lip 13 pushes on the
bottom of the tongue 9 in an attempt to push the con-
nected panels 1 towards each other. Preferably, this re-
sults in the vertically extending surfaces 24-25 to be
pressed onto each other.

[0075] Fromthe above itis clear that the embodiments
illustrated by means of the figures 1 to 5 combine a large
amount of the preferred properties (a) to (q) mentioned
in the introduction, and that, in so doing, a decorative
panel 1 with a wooden top surface may be obtained with
a high moisture resistance, such as a moisture resistance
making it suitable to be assembled together with other
similar panels to a floor covering for application in wet
rooms, such as kitchens and bathrooms. However, it is
further clear that each of the properties (a) to (q) per se
create advantages that enable wider application of dec-
orative panels and/or with improved surface or joint prop-
erties.

[0076] Figure 6 shows a possible embodiment for the
coupling means 6 at the short pair of opposite edges 4-5.
In this embodiment, the coupling means 6 at the short
pair of opposite edges 4-5 are formed as a male part 31
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and a female part 32 that can be brought into each other
by means of a substantially downward movement D of
the male part 31 into the female part 32. As is the case
here, in the connected state, a locking can be obtained
in said horizontal H and in said vertical direction V.
[0077] The male part 31 is formed as an upper lip 33
protruding from an upper edge and having a downwardly
protruding hook-shaped element 34 bordering a proximal
male recess 35, and the female part 32 may be formed
as alower lip 36 protruding from a lower edge and having
an upwardly protruding hook-shaped element 37 border-
ing a proximal female recess 39. In a connected state
the downwardly protruding hook-shaped element 34 en-
gages with the female recess 39, and the upwardly pro-
truding hook-shaped element 37 engages with the male
recess 35. The cooperation of the hook-shaped elements
34-37 and recesses 35-39 allow for said locking in said
horizontal direction H. Locking elements in the form of
hooks 40 and undercuts 41 are provided to prevent the
separation of the male part 31 and female part 32 in the
vertical direction V. Said hook-shaped elements 34-37
and recesses 35-39 are, in the example, realized in one
piece with the material of the substrate 15, in this case
HDF. The undercut 41 is formed by means of a separate
resilient element 42 embodying an undercut 41 cooper-
ation with the hook 40 that is realized in one piece with
the material of the substrate 15. The separate element
42 is in this case positioned in a cavity 43 at the female
part 32.

[0078] Figure 6 further shows that the decorative top
layer 16 may be applied with a thickness T of 1 mm or
below, for example, in this case with a wood veneer layer
having a thickness T of about 0.6 mm. Even though rep-
resented here as being thicker than the decorative top
layer 16, the layer 17 provided at the bottom of the dec-
orative panel 1 may be of a same or similar thickness as
the decorative top layer 16.

[0079] The embodimentillustrated in figure 7 compris-
es coupling means 6 that mainly have the same features
as those described in connection with figure 6, with two
main differences, which need not necessarily be com-
bined. The first difference is that a second pair of hook
40A and undercut 41A is available at the distal end of
the lower lip 36. The second difference is that the under-
cut 41 formed at the proximal end of the female part 32
is in this example also realized in one piece from the
material of the substrate 15.

[0080] It is further noted that the inclinations A are in
this case separately indicated in the figure 7, and that
the decorative top layer 16 is shown here as having a
thickness T being larger than 1 mm, and even larger than
2.5 mm.

[0081] The embodimentillustrated in figure 8 compris-
es coupling means that mainly have the same features
as those described in connection with figure 7, with two
main differences, which need not necessarily be com-
bined, The first difference is that a pair of hook 40 and
undercut 41 at the proximal end of the female part 32 is
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absent, while a pair of hook 40A and 41A at the distal
end of the lower lip 36 is present, and is, in the example,
the only available pair of hook and undercut. The second
difference is that the horizontally active contact surfaces
28-29 are upwardly inclined towards the proximal end of
the female part 32, while the horizontally active contact
surfaces 28-29 of figures 1 to 7 are vertical or upwardly
inclined towards the distal end of the female part 31 or
groove 10, as the case may be. Such inclination of the
horizontally active contact surfaces 28-29 provides for
an additional locking in said vertical direction V. The in-
clination of the horizontally active contact surfaces 28-29,
when upwardly inclined towards the proximal end of the
female part 32 is preferably such that it deviates from the
vertical with less than 10°, or even with 5° or less.
[0082] The coupling means of figure 8 have been dem-
onstrated here by means of an embodiment having a
decorative top layer 16 of wood veneer with a thickness
T being smaller than 1 mm, for example of about 0.6 mm.
[0083] Figure 9 shows an alternative for the coupling
means 6 which could for example be employed at the
longitudinal pair of opposite edges 2-3. The coupling
means 6 are basically formed as a tongue 9 and groove
10 having locking elements 11-12 preventing the drifting
apart of the tongue 9 and groove 10. The locking element
11 at the side edge 2 comprising the tongue 9 is formed
as an excavation at the lower side of the tongue 9. The
locking element 12 is formed as a protrusion at the lower
groove lip 13. In this case the lower groove lip 13 pro-
trudes beyond the upper groove lip 14. In the represented
case, the coupling means at the longitudinal edges 2-3
at least allow to couple the panels 1 at the respective
edges by means of an angling motion. A clearance 23 is
formed between the laterally facing edges 21 of the dec-
orative top layer 16, while the coupling means 6 allow to
obtain a coupling that is, at least, practically free from
play, or free from play.

[0084] Figure9in particular illustrates that supportsur-
faces 44-45, in this case substantially horizontally ex-
tending, may be formed at a location below said clear-
ance 23, though above the actual engagement of the
tongue 9 and the groove 10, i.e. above any contact sur-
face active in preventing the vertical separation of the
tongue out of the groove in an upward vertical direction.
In this case, said support surfaces 44-45 are formed at
alocation below the glue 20 on a top surface of the upper
groove lip 14 which is, as in the example, preferably free
from said decorative top layer 16. The support surfaces
44-45 are preferably formed, as is the case here, on the
material of the substrate 15.

[0085] The support surfaces 44-45 are preferably in
contact. Potentially the support surfaces 44-45 may be
pressed onto each other by appropriate vertical position-
ing of the tongue 9, groove 10 and the support surfaces
44-45,

[0086] Such support surfaces 44-45 may be practiced
instead or in addition to substantially vertically extending
surfaces 24-25 in order to create a tight seam that may
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be realized water-tight, especially when such support
surfaces 44-45 and/or substantially vertically extending
surfaces 44-45 have been provided with a water-repel-
lentagent 22, such is not shown here. In the case support
surfaces 44-45 are combined with substantially vertically
extending surfaces 24-25, the support surfaces 44-45
are preferably positioned closer to the decorative top lay-
er 16 than the substantially vertically extending surfaces
24-25. The support surfaces 44-45 may be positioned,
at least in part or wholly, within said decorative top layer
16.

[0087] Figure 10 shows that also the short pair of op-
posite edges 4-5 may comprise such support surfaces
44-45. In this case, also substantially vertically extending
surfaces 24-25 are present. For coupling means 6 illus-
trated in figure 10 are for the remainder similar to the
coupling means 6 illustrated in figure 6, and more partic-
ularly comprise a male part 31 and a female part 32 with
lips 33-36, hook-shaped elements 34-37, recesses
34-37, hooks 40 and undercuts 41 as described in con-
nection to figure 6.

[0088] The aspects and concepts disclosed in the
claims and drawings may be combined with one another
as long as they are not mutually contradictory.

[0089] From the aboveitis clear that the invention dis-
closed herein may be defined by means of one or more
of the below numbered paragraphs, of which preferred
embodiments have been described in more detail above.

1.- Decorative panel, comprising a substrate 15 and
a decorative top layer 16, preferably having a thick-
ness T of 1 mm or more, characterized in that said
decorative top layer 16 comprises a wooden top lay-
er having a wood grain structure comprising open
pores 18 and a lacquer layer 19 applied on said
wooden top layer, wherein said lacquer layer 19 is
continuous over the surface of said wooden top lay-
er, and follows the shape of said open pores 18.

2.- Decorative panel according to numbered para-
graph 1, characterized in that said lacquer layer is a
UV cured lacquer and/or an acrylic lacquer.

3.- Decorative panel according to numbered para-
graph 1 or 2, characterized in that said lacquer layer
19 comprises additives, wherein said additives are
preferably silane based additives, silicone acrylates
and/or fluor acrylates.

4.- Decorative panel according to any of the preced-
ing numbered paragraphs, characterized in that said
lacquer layer comprises abrasion resistant particles
and/or aluminum oxide particles.

5.- Decorative panel whether or not in accordance
with any of the preceding numbered paragraphs,
comprising a substrate 15 and a decorative top layer
16, preferably having a thickness T of 1 mm or more,
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characterized in that said decorative top layer 16 is
applied to said substrate 15 by means of a waterproof
glue 20 and/or by means of a polyisocyanate based
glue, wherein said glue 20 preferably forms a con-
tinuous layer covering substantially the entire bottom
of said decorative top layer 16.

6.- Decorative panel whether or not in accordance
with any of the preceding numbered paragraphs,
comprising a substrate 15 and a decorative top layer
16, preferably having a thickness T of 1 mm or more,
characterized in that said decorative top layer 16
comprises a wooden top layer, wherein at least one
lateral edge 21 of said wooden top layer has been
provided with a water repellent agent 22.

7.- Decorative panel whether or not in accordance
with any of the preceding numbered paragraphs,
comprising a substrate 15 and a decorative top layer
16, preferably having a thickness T of 1 mm or more
characterized in that said decorative panel 1 at at
least two opposite edges 2-3;4-5 is provided with
coupling means 6 allowing two such panels 1 to be
connected at the respective edges 2-3;4-5 wherein
alocking is obtained in a vertical direction V perpen-
dicular to the plane of the coupled panels 1, as well
as in a horizontal direction H perpendicular to the
coupled edges 2-3;4-5 and in the plane of the panels
1, wherein at the respective edges 2-3;4-5, in a cou-
pled condition, the decorative top layers 16 laterally
face each other with a clearance 23 in between, said
clearance 23 at the top surface preferably being
smallerthan 0.2 mm, preferably 0.050r0.03 or small-
er, while the panels 1, in said coupled condition, are
connected practically free from play or free from play,
for example with a pretension.

8.- Decorative panel according to numbered para-
graph 7, characterized in that a substantially verti-
cally extending contact surface 24-25 is formed at a
location below said decorative top layer 16 and/or
substantially horizontally extending support surfac-
es (44-45) are formed at a location below said clear-
ance (23).

9.- Decorative panel according to numbered para-
graph 7 or 8, characterized in that said decorative
surface layers 16 comprise a lateral edge 21 that is
inclined with respect to the vertical, said inclination
A from the substrate 15 to the top surface being prox-
imally directed, i.e. towards the panel 1, wherein said
inclination A is preferably smallerthan 1°, even better
smaller than 0.5°.

10.- Decorative panel according to any of the pre-
ceding numbered paragraphs, characterized in that
said substrate 15 at a location immediately below
said decorative top layer 16 has been provided with
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a water repellent agent 22.

11.- Decorative panel according to any of the pre-
ceding numbered paragraphs, characterized in that
a watertight layer is provided between said decora-
tive top layer 16 and said substrate 15.

12.- Decorative panel according to any of the pre-
ceding numbered paragraphs, characterized in that
said substrate 15 is a wood fiberboard, preferably
MDF or HDF.

13.- Decorative panel according to numbered para-
graph 12, characterized in that said wood fiberboard
is of a water resistant quality.

14.- Decorative panel according to numbered para-
graph 12 or 13, characterized in that said wood fib-
erboard comprises 0.1 to 2% of paraffin or wax.

15.- Decorative panel according to any of numbered
paragraphs 12 to 14, characterized in that said wood
fiberboard has an average density of at least 800
kg/m3.

16.- Decorative panel according to any of numbered
paragraphs 12 to 15, characterized in that said wood
fiberboard comprises pMDI glue and or MUF (mela-
mine-ureumformaldehyde) glue.

[0090] The presentinvention is in no way limited to the
above described embodiments, but such decorative pan-
els may be realized according to several variants without
leaving the scope of the invention.

Claims

1. Decorative panel, comprising a substrate (15) and a
decorative top layer(16), said decorative top layer
comprising a wooden top layer having a thickness
(T) of 2.5 mm or more, wherein said decorative panel
(1) at at least two opposite edges (2-3;4-5) is provid-
ed with coupling means (6) allowing two such panels
(1) to be connected at the respective edges (2-3;4-5)
wherein a locking is obtained in a vertical direction
(V) perpendicular to the plane of the coupled panels
(1), as well as in a horizontal direction (H) perpen-
dicular to the coupled edges (2-3;4-5) and in the
plane of the panels (1), characterized in that at the
respective edges (2-3;4-5), in a coupled condition,
the decorative top layers (16) laterally face each oth-
er with a clearance (23) in between, said clearance
(23) at the top surface preferably being smaller than
0.2 mm, preferably 0.05 or 0.03 or smaller, while the
panels (1), in said coupled condition, are connected
practically free from play or free from play.
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2.

10.

1.

12.

Decorative panel according to claim 1, character-
ized in that said panels (1) in said coupled condition
are coupled with a pretension.

Decorative panel according to claim 1 or 2, charac-
terized in that a substantially vertically extending
contact surface (24-25) is formed at a location below
said decorative top layer (16).

Decorative panel according to any of the preceding
claims, characterized in that said decorative sur-
face layers (16) comprise a lateral edge (21) that is
inclined with respect to the vertical, said inclination
(A) from the substrate (15) to the top surface being
proximally directed, i.e. towards the panel (1), where-
in said inclination (A) is preferably smaller than 1°,
even better smaller than 0.5°.

Decorative panel according to any of the preceding
claims, characterized in that said substrate (15) at
alocation immediately below said decorative top lay-
er (16) has been provided with a water repellent
agent (22).

Decorative panel according to any of the preceding
claims, characterized in that a watertight layer is
provided between said decorative top layer (16) and
said substrate (15).

Decorative panel according to any of the preceding
claims, characterized in that said substrate (15) is
a wood fiberboard, preferably MDF or HDF.

Decorative panel according to claim 7, character-
ized in that said wood fiberboard is of a water re-
sistant quality and/or comprises 0.1 to 2% of paraffin
or wax.

Decorative panel according to claim 7 or 8, charac-
terized in that said wood fiberboard has an average
density of at least 800 kg/m3.

Decorative panel according to any of claims 7 to 9,
characterized in that said wood fiberboard com-
prises pMDI glue and or MUF (melamine-ureumfor-
maldehyde) glue.

Decorative panel according to any of the preceding
claims, characterized in that said wooden top layer
has a wood grain structure comprising open pores
(18)and a lacquer layer (19) applied on said wooden
top layer, wherein said lacquer layer (19) is contin-
uous over the surface of said wooden top layer, and
follows the shape of said open pores (18).

Decorative panel according to claim 11, character-
ized in that said lacquer layer is a UV cured lacquer
and/or an acrylic lacquer.



13.

14.

15.
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Decorative panel according to any of the preceding
claims, characterized in that said decorative top
layer (16) is applied to said substrate (15) by means
of a waterproof glue (20) and/or by means of a
polyisocyanate based glue, wherein said glue (20)
preferably forms a continuous layer covering sub-
stantially the entire bottom of said decorative top lay-
er (16).

Decorative panel according to any of the preceding
claims, characterized in that at least one lateral
edge (21) of said wooden top layer has been provid-
ed with a water repellent agent (22).

Decorative panel according to any of the preceding
claims, characterized in that substantially horizon-
tally extending support surfaces (44-45) are formed
at a lovation below said clearance (23).
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1. claims: 1-4

Decorative panel, comprising a substrate and a decorative
top layer, said decorative top layer comprising a wooden top
layer having a thickness of 2.5 mm or more, wherein said
decorative panel at at least two opposite edges is provided
with coupling means allowing two such panels to be connected
at the respective edges wherein a locking is obtained in a
vertical direction perpendicular to the plane of the coupled
panels, as well as in a horizontal direction perpendicular
to the coupled edges and in the plane of the

panels, characterized in that at the respective edges, in a
coupled condition, the decorative top layers laterally face
each other with a clearance in between,

said clearance at the top surface being smaller than 0.2 mm,
preferably 0.05 or 0.03 or smaller,

while the panels, in said coupled condition, are connected
practically free from play or free from play.

(= claim 1 including all of the optional alternatives "said
clearance at the top surface being smaller than 0.2 mm,
preferably 0.05 or 0.03 or smaller", i. e. the "third
[fourth?] independent aspect" according to description p. 6
1. 9-15)

2. claims: 5-15

Decorative panel, comprising a substrate and a decorative
top layer, said decorative top layer comprising a wooden top
layer having a thickness of 2.5 mm or more, wherein said
decorative panel at at least two opposite edges is provided
with coupling means allowing two such panels to be connected
at the respective edges wherein a locking is obtained in a
vertical direction perpendicular to the plane of the coupled
panels, as well as in a horizontal direction perpendicular
to the coupled edges and in the plane of the

panels, characterized in that at the respective edges, in a
coupled condition, the decorative top layers laterally face
each other with a clearance in between,

while the panels, in said coupled condition, are connected
practically free from play or free from play (i.e. claim 1
without any of the optional alternatives "said clearance at
the top surface being smaller than 0.2 mm, preferably 0.05
or 0.03 or smaller").

Features relating to an improved water resistance of the
panels.
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