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METHOD OF MANUFACTURING A TIMBER COMPOSITE, THE TIMBER
COMPOSITE OBTAINED AND DECORATIVE PANELS COMPRISING
SUCH TIMBER COMPOSITE

TECHNICAL FIELD
Disclosed herein is a timber composite, a method of manufacturing a timber composite
and decorative panels comprising such timber composite. In particular, the timber

composite may be suitable for, but not limited to, flooring or other surface applications.

BACKGROUND ART
Composite timber is used as a construction and/or decorative material. However,
known timber composite has low density and low strength, which can limit the viable

applications for such timber.

Plywood is one example of a composite timber that is used as a construction material.
To form plywood, several layers of wood (e.g. having a thickness of 1.6mm to 2mm)
are stacked such that the direction of the grains of the layers alternates. Adhesive is
applied to the surfaces of the layers of wood such that they are bonded to one another.
The quality or veneer grade may change from high quality, or veneer grade A for the
outermost layers or just for the top layer, to low quality, or veneer grade C or less for
the internal layers and possibly the bottommost layer. Floor panels manufactured from
such plywood panels are disclosed in WO 2005/060507. In such floor panels the upper
decorative surface is formed from a thick veneer of a high quality grade. The
mechanical properties, such as impact and scratch resistance, of the upper surface

depend on the wood species of this veneer.

For decorative reasons, some timber is produced with an embossed effect, where the
surface of the timber is textured according to the grain of the timber. Such an effect is
produced by scraping off portions of the surface of the timber that are low density,
either manually, e.g. with a steel brush, or by a machine. This results in the surface of
the timber having a rugged “wire-drawn” or embossed appearance corresponding to the

grain of the timber. The timber used in such a process is low density , because only low
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density timber (e.g. pine, elm, oak, etc.) is suitable for scraping. However, such timber,
due to its low density, may be casily damaged (e.g. forming a concave shape) or may
wear quickly from daily usage, and thus may not be suitable for long term applications,

e.g. in panels for a floor covering.

From WO 2010/032080 it is known to manufacture a wooden panel for use as a floor
board by glucing and pressing scrap wooden strips. The obtained floor boards possess a

high hardness. The resulting decorative aspect of the wood grain pattern is unnatural.

WO 2014/109697, which was not published at the earliest priority date of the present
application, discloses a building panel comprising an MDF/HDF core with an applied
thereon surface layer comprised of veneer and thermosetting resin. The building panel
may amongst others be used as a floor panel or a furniture panel. At the bottom of the
panel a balancing layer of thermosetting resin is applied.

The above references to the background art do not constitute an admission that the art
forms part of the common general knowledge of a person of ordinary skill in the art.
The above references are also not intended to limit the application of the methods or

timber composite as disclosed herein.

SUMMARY

Disclosed herein is 2 method of manufacturing a timber composite, a timber composite
and a decorative panel comprising such timber composite. The method comprises the
steps of cutting one or more timber pieces to form a plurality of timber layers, applying
adhesive to the plurality of timber layers, arranging the plurality of timber layers in a
stack, applying pressure to the plurality of timber layers, and heating the plurality of
timber layers, such that the adhesive penetrates into the plurality of timber layers and
cures to form the timber composite, wherein the timber layers are arranged in the stack
in their original order and orientation in the timber piece from which they are cut, and
wherein the adhesive is a thermosetting adhesive. The application of pressure and heat

is preferably done at least partly simultancously.

Date Regue/Date Received 2021-08-18
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It is clear that when more than one timber layer is treated in accordance with the
invention, preferably a laminated assembly of these timber layers is attained, wherein
the aforesaid adhesive not only penetrates the timber layers but also attaches adjacent

5  superposed timber layers to each other.

Date Regue/Date Received 2021-08-18
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Preferably the adhesive is a thermosetting adhesive. Preferably the adhesive is based on
melamineformaldehyde, ureumformaldehyde, melamine-ureumformaldehyde or
phenolformaldehyde. According to variants such adhesives as polymeric MDI
(Methylene Diphenyl di-Isocyanate) may be used or other formaldehyde free adhesives,
c.g. based on starch, proteins or carbohydrates such as sugar. Duc to the usc of a
thermosetting adhesive curing may be obtained in a heated press operation. In such
case any compression obtained in the timber layers may at least partially become
permanent due to the adhesive curing in the compressed state of the timber layers. It is
however clear that some limited amount of spring-back may occur upon release of the

pressurc.

The penetration of the adhesive into the timber layers differs, for example, {rom
plywood whereby the adhesive remains on the surface of the plywood layers. It has
been found that, using a suitable adhesive, then applying an appropriate amount of heat
and pressure to the timber layers can allow the adhesive to penetrate into and
throughout the fibres of the timber layers, Curing the resultant penetrated adhesive
within the timber layers can result in a denser and stronger composite timber product,

e.g. as compared to the original timber layers.

The penctration of the adhesive into the one or more timber layers may be such that it
enters the available hollow spaces or voids in the wood structure, such as vessels. Upon
pressing and heating the hollow spaces collapse and their opposing walls are glued

together permanently by the cured adhesive.

The method of the invention may lead to a permanent density increase of the thus
treated one or more timber layers. The increase in density may be due to several
factors. One factor being an increase due to the weight of the impregnated adhesive and
another factor being the compression of the timber itself, for example because of the
permanent collapse of hollow spaces in the wood structure. Preferably a density
increase of at least 20 percent is reached, and even better at least 50 percent. For

example a softwood species with a specific gravity of 0.47 (at 12% moisture), e.g.
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douglas-fir, may be upgraded by means of the method of the invention to a specific

gravity of about 0.60.

An increase in density obtained with the mcthod of the invention may lead to an

incrcasc of hardness of the treated one or more timber layers.

In one embodiment the penetration of the adhesive may be such that it is distributed
generally evenly throughout the interstices and pores of the fibres of the one or more

timber layers.

In one embodiment the adhesive may be applied to a plurality of timber layers, and the
method may further comprise arranging the plurality of timber layers in a stack. This
stack may then be fed in a heated press, for compressing and consolidating the plurality
of timber layers. Preferably such stack exclusively comprises timber layers and
adhesive. In accordance with a variant, such stack may comprise other layers as well,
such as reinforcement layers, for example glass fiber layers, either woven or non-
woven. The incorporation of a glass fiber layer as an outermost layer or as an internal
layer may lead to additional impact resistance, and may counteract a warping tendency
of the resulting timber composite. In accordance with another variant such stack may
comprise a board material, such as a chipboard or an MDF/HDF board, as a lowermost

layer or internal layer.

In one embodiment the method may further comprise the step of cutting one or more
timber pieces to form the plurality of timber layers. Preferably the plurality of timber

layers comprised in one stack to be pressed is cut from the same piece of timber.

In one embodiment the timber layers may be arranged in the stack in their original
order in the timber piece from which they are cut such that a natural grain appearance
of the timber piece is maintained. This may be desirable, for example, when the timber
composite is to be used for decorative purposes, i.e. where the appearance of the grain
is important to the use of the timber composite. The latter being the case in flooring or

furniture applications. Whenever excessive wear leads to the uppermost timber layer
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being worn out locally, the underlying timber layer shows up at this spot with the same

or very similar wood grain. A naturally wearing surface is obtained.

In accordance with a variant of the above embodiment a timber compositc may
comprisc timber layers obtained from several timber picces, wherein at onc or both flat
surfaces of the timber composite one or more timber layers of a first, preferably high,
quality are arranged, while centrally in the timber composite other, preferably lower
quality timber layers are arranged. Here below some possibilities are listed for the
combination of outer and inner timber layers, preferably respectively high and low

quality timber layers.

According to a first possibility the outer or high quality timber layers consist of timber
layers of veneer grade A or better, and the inner or low quality timber layers consists of

timber layers of veneer grade quality lower than A, e.g. B or C.

According to a second possibility the outer or high quality timber layers consist of
timber layers of hardwood, while the inner or low quality timber layers consist of
timber layers of softwood. The hardwood may e.g. be oak, gumtree, birch or beech.

The softwood may be pine.

According to a third possibility the outer or high quality timber layers consist of timber
layers with a specific gravity at 12% humidity of at least 0.55 or of at least 0.5 ovendry
weight, while the inner or low quality timber layers consist of timber layers with a

specific gravity of 0.5 or lower at 12% humidity, or of 0.45 or lower ovendry weight.

According to a fourth possibility the outer or high quality timber layers consist of
timber layers that are sliced or saw cut from the timber piece, while the inner or low
quality timber layers consists of timber layers that have been rotary peeled from the

timber piece.

According to a fifth possibility the outer timber layers consist of stained timber layers,

while the inner timber layers consists of unstained timber layers.



10

15

20

30

CA 02945045 2016-10-06

WO 2015/154124 PCT/AU2015/000164

According to a sixth possibility the outer timber layers consist of timber layers with a
thickness below 0.7 mm. Such thickness may ensure good penetration of the adhesive
and a resultant raise of the mechanical properties of intercst, such as indentation
resistance. The inner layers may have any thickness, e.g. between 0.2 and 1 mm, even

if the adhesive would no longer be able to fully penetrate it.

According to a seventh possibility the outer timber layer, at least one of the top and
bottom layers, of the timber composite is penetrated with a melamine-based adhesive,
while the central layers are penetrated with another, preferably thermosetting, adhesive.
For the other adhesive use could be made of a phenol-based adhesive. The latter
adhesive is more economic and possesses an excellent moisture resistance, but has the
disadvantage that it is not transparent and hence colors the impregnated timber layers,
while melamine is transparent. Preferably the top and/or bottom layers are free from

phenol adhesives, such as phenolformaldehyde.

Preferably at least two of the aforementioned high quality timber layers are present at at
least one of the flat surfaces of the timber composite. In this way a naturally wearing
surface can be obtained e.g. in flooring, to a satisfactory extent. The remainder of the

timber layers in the timber composite may then be of lower quality.

In one embodiment the cutting may be one of rotary pecling, slicing or saw cutting.

Preferably slicing or saw cutting is used, and most preferably saw cutting.

In one embodiment each timber layer may have a thickness of 0.2mm to 1mm, wherein
a thickness between 0.4 and 0.7 is preferred from the point of view of penetration of the

adhesive.

In one embodiment the timber may have a moisture content of 8% to 12% prior to the
application of pressure and heat. The timber may be dried prior to performing the

method in order to arrive at this moisture content.
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In one embodiment the adhesive applied to the timber layers may be of a type that
cures at high temperatures, e.g. at a temperature above 120°C. In this respect,
preferably the adhesive does not cure until it has fully penetrated the timber layers.
Therefore, the adhesive preferably comprises a flow and/or levelling agent such as

polyglycolcther, epsilon-caprolactam and butandiol.

In one embodiment the adhesive may be applied to one or both sides of the timber layer
or of each timber layer. The adhesive may be a melamine resin or based on melamine
resin, such as a melamine formaldehyde resin; and or a resin based on one or more of
polyolefins, polyamides, polyurethane, polyvinyl acetal, urea, asphalt, etc. In the case
the adhesive comprises melamine formaldehyde, such adhesive may comprise one or

more of the following properties:

the adhesive comprises a catalyst, such as NaOH and/or thiosulphate, preferably

in an amount of less than 20 parts per 100 parts melamine;

- the adhesive comprises urea, preferably in an amount of less than 20 parts per
100 parts of melamine;

- the adhesive has a melamine to formaldehyderatio of between 3:1 to 6:1,
preferably about 5:1;

- the adhesive comprises a plasticizer, such as polyvinyalcohol and/or

polyurethane.

In one embodiment the pressure applied to the timber may be between 2000kPa and

10,000kPa.

In one embodiment the timber may be heated to a maximum temperature of between

100°C and 200°C.

Preferably the application of pressure and heat is at least partially simultaneously, such
that the adhesive may cure to at least some extent under pressure. In this way a
compressed or densified state of the one or more timber layers can at least partly be

maintained permanently.
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In one embodiment the timber may be gradually heated to allow the adhesive to fully
penetrate the one or more timber layers. For example, in some cases when the timber is

heated too quickly the adhesive may cure prior to fully penetrating the timber layers.

In one embodiment, when the step of heating the timber is performed, the temperature
of the timber may be increased from room temperature to a maximum temperature (€.g.
being in the range of 50°C to 100°C) gradually over a period of 20 to 60 minutes.
Again, the gradual increase in temperature may allow the adhesive to fully penetrate
and/or be distributed generally evenly throughout the one or more timber layers,

thereby penetrating the interstices and pores of the fibres.

In one embodiment the method may further comprise the steps of cooling the timber
and releasing the pressure. In one embodiment the pressure may only be released once
the temperature of the timber has returned to approximately room temperature.

Delaying the release of the pressure may better allow the adhesive to fully cure.

In one embodiment the method may further comprise the step of positioning a spacer
between two timber layers. When a spacer is located between two timber layers, it may
help to reduce or inhibit the escape of moisture from the timber layers. When moisture
is trapped in the timber, the timber may soften, which in turn facilitates compression of
the timber. It may also provide varying compression or shrinkage of the spring wood
and summer wood in the timber. When the adhesive cures it may hold the timber in this
shape such that the resulting timber composite has raised portions of summer wood, i.c.

such that the texture of the grain structure is enhanced.

In one embodiment the adhesive may be applied to a plurality of timber layers. The
spacer may be positioned such that a stack of timber layers is formed on either side of

the spacer. Each stack of layers may be cut from a different timber piece.

In one embodiment each stack of layers on either side of the spacer may be arranged in
the original order from which they are produced from the timber piece(s), such that a

natural grain of each stack may be maintained. This may be desirable in decorative
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applications where the timber composite will be visibly used (e.g. flooring). Preferably
not only the original order, but also the original mutual orientation of the timber layers
is maintained. It is of course possible that two timber layers that are adjacent in a stack
were not positioned adjacently in the original timber picce, but were rather separated by
an intermediate timber layer that is missing in the stack, e.g. because this timber layer

was wasted during the manufacturing.

In one embodiment the spacer may be a sheet of cardboard, plastic or soft metal.

In one embodiment the method may further comprise the step of applying a stain to the
one or more timber layers, preferably prior to applying an adhesive to the one or more
timber layers. The stain may be applied so as to penetrate into and be distributed evenly
within the one or more timber layers. In accordance with a variant the stain may be
applied at the same time as the application of the adhesive. The stain may be mixed into
the adhesive before application thereof, or the stain may be applied to a surface of the

timber layer immediately before or after the application of the adhesive.

When the timber layers are, for example, thinly cut the stain may more easily penetrate
into and be evenly distributed throughout each timber layer, including into pores and
interstices between fibres (e.g. compared to a block or panel of timber). In this way,
when the timber layers are formed into a timber composite, the timber composite has a
colouring, preferably an e¢ven colouring, (i.c. stain) throughout its interior. This even
colouring (or staining) throughout the timber composite may not be achievable, or may
be difficult to achieve, with a traditional block or panel of timber where the stain can
only be applied to the outer surface of the block of timber, in which case the stain may

not or not fully penetrate into its interior.

An even distribution of stain or a distribution of stain throughout the timber composite
may be desirable, for example, when the timber composite is used in applications in
which it may be subject to wear. Without a uniform distribution of stain or without a
sufficiently deep distribution of stain (i.e. when stain does not penetrate into the

timber), wearing of the surface of the timber will cause the colour of the timber to fade
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(i.e. because the areas that are more deeply stained on the surface are worn away). On
the other hand, by staining the layers of timber composite such that the stain is
distributed throughout the timber, preferably generally uniformly, removal of the
surface of the timber composite (c.g. through wear) may not affect the appearance of

the timber composite.

Also disclosed herein is a method of manufacturing a timber composite. The method
comprises the steps of applying adhesive to a plurality of timber layers, arranging the
timber layers in a stack, and positioning a spacer between two of the timber layers in
the stack. The method further comprises applying pressure to the stack of timber layers
and heating the stack of timber layers, such that the adhesive penetrates into the timber

layers and cures to form the timber composite.

The method may be as otherwise defined above.

Also disclosed herein is a timber composite manufactured using the methods as defined

above.

Further disclosed herein is a timber composite, which independently from the method
in which it is manufactured, comprises at least two timber layers penetrated with a
cured adhesive, wherein said cured adhesive also connects said two timber layers. In
accordance with preferred embodiments of such timber composite, it may show the
preferred features of the timber composite disclosed before, irrespective of the way it
has been manufactured. Some important preferred features are listed here below and
may be present in isolation or in combination within one and the same timber
composite, namely:
- the preferred feature that said two timber layers have a thickness below 1.5 mm,
and preferably above 0.1 mm;
- the preferred feature that said two timber layers have a thickness below 1 mm
and preferably above 0.2 mm;
- the preferred feature that at least one of said two timber layers is stained, and

preferably both timber layers are stained;
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- the preferred feature that said cured adhesive is a thermosetting adhesive
comprising at least one constituent chosen from the list consisting of
melamineformaldehyde, ureumformaldehyde, melamine-ureumformaldehyde
and phenolformaldehyde;

- the preferred feature that said two timber layers are cut from one and the same
piece of timber, and preferably are present in said timber composite in their
original mutual order and/or mutual orientation;

- the preferred feature that said timber composite has an increased density as
compared to the original timber layers, wherein said increase is at least 20
percent, and even better at least 50 percent;

- the preferred feature that said timber layers consist of timber layers of
hardwood;

- the preferred feature that said timber layers consist of timber layers having a
specific gravity at 12% moisture content of at [east 0.55;

- the preferred feature that said timber composite comprises outer and inner
timber layers in accordance with one or more of the above described seven
possibilities for combining inner and outer timber layers of differing nature or
quality;

- the preferred feature that said timber composite has a structure of raised summer
wood grain, while the spring wood is depressed;

- the preferred feature that said timber layers are compressed such that their

structure is free from voids.

Also disclosed herein is a timber composite comprising timber layers and an adhesive
matrix. At least one surface of the timber composite has raised portions of summer
wood and depressed portions of spring wood, wherein said adhesive matrix comprises a
thermosetting adhesive and said thermosetting adhesive comprises constituents selected
from the group consisting of melamineformaldehyde, ureumformaldehyde, melamine-

ureumformaldehyde and phenolformaldehyde.

The invention further relates to a decorative panel comprising a substrate material and a

decorative top layer, wherein said top layer is formed by a timber composite

Date Regue/Date Received 2022-02-09
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comprising a plurality of timber layers obtained from a same timber piece and
penetrated with a cured thermosetting adhesive, wherein said timber layers are
available in said top layer in their original order in which they were cut from said

timber piece.

There is additionally disclosed a decorative panel comprising a substratc material and a
decorative top layer, wherein said decorative top layer is formed by at least one timber
layer penetrated with a cured adhesive, wherein said at least one timber layer has a
wood structure with naturally occurring vessels throughout a thickness of the wood
structure, the vessels being collapsed and having opposed walls, said opposed walls

being glued together permanently by the cured adhesive.

There is additionally disclosed a decorative panel comprising a substratc material and a
decorative top layer, wherein said substrate material comprises a thermoplastic board or
a Wood Plastic Composite board; wherein said decorative top layer is formed by at
least two timber layers, wherein at least one of the at least two timber layers comprises
a wood structure with naturally occurring vessels throughout a thickness of the wood
structure, the vessels being collapsed and having opposed walls, the opposed walls
being glued together permanently, wherein said decorative panel is a rectangular floor
panel which, at both pairs of opposite edges is provided with mechanical coupling
means allowing to couple two of such floor panels to each other in such a manner that a
locking is created in a vertical direction perpendicular to the plane of the coupled
panels, as well as in a horizontal direction perpendicular to the coupled edge and in the
plane of the panels, wherein said coupling means are for the major part realized in said

substrate.

There is additionally disclosed a timber composite comprising a plurality of timber
layers and an adhesive matrix, wherein said timber layers comprise a wood grain
comprising both summer wood grain and spring wood grain, wherein at least one
surface of said timber composite comprises raised portions and depressed portions,
wherein said raised portions correspond to said summer wood grain and said depressed

portions correspond to said spring wood grain wherein said plurality of timber layers is

Date Regue/Date Received 2022-02-09
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cut from one and a same piece of timber, and are present in said timber composite in

their original mutual order and orientation.

Preferably two or more superposed timber layers are comprised in said top layer,
wherein said cured adhesive connects adjacent timber layers in said top layer. It is clear
that the timber composite products described above, whether or not obtained with the
aforementioned method of the invention may be used as said top layer. In a preferred
embodiment of said decorative pancl, said substrate material is a wood-based material,
chosen from the list consisting of a MDF or HDF board, a chipboard, a Wood Plastic
Composite board, a so-called lamella core, namely a board assembled from laths of e.g

spruce or hevea, a thermoplastic board and a plywood board.

Preferably said decorative panel is a floor panel. It is clear that the application of a
timber composite as described above in a floor panel creates large advantages. The
looks of the floor panel are those of genuine parquet, while the mechanical properties
of the surface are unequalled and comparable to those of laminate flooring. The
decorative panel of the invention may avoid the need for sanding, even in the case the

timber layers are stained.

The use of a timber composite to form the decorative surface of a floor panel, or other
decorative panels, may obviate the need for finishing such panels with wear resistant

coatings such as UV lacquers or oils.

Preferably said floor panel is of the type that is suitable for a floating installation.

Preferably, the decorative panel is a square or rectangular floor panel which, at at least
one pair of opposite edges, and preferably at both pairs, is provided with mechanical
coupling means allowing to couple two of such floor panels to each other in such a
manner that a locking is created in a vertical direction perpendicular to the plane of the
coupled panels, as well as in a horizontal direction perpendicular to the coupled edge

and in the plane of the panels.

Date Regue/Date Received 2022-02-09
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There is additionally disclosed a decorative panel comprising at least one timber layer,
wherein the timber layer has a wood structure with naturally occurring vessels
throughout a thickness of the wood structure, the vessels being collapsed and having
opposed walls, the opposed walls being glued together permanently.

There is additionally disclosed a substrate material and a decorative top layer, wherein
the decorative top layer is formed by at least one timber layer, wherein the timber layer
has a wood structure with naturally occurring vessels throughout a thickness of the
wood structure, the vessels being collapsed and having opposed walls, the opposed

10  walls being glued together permanently.

There is additionally disclosed a decorative panel comprising a substrate material and a
decorative top layer, wherein the decorative top layer comprises at least one timber
layer, wherein the timber layer has a wood structure with naturally occurring vessels
15  throughout a thickness of the wood structure, and wherein the timber layer is a

compressed timber layer, the vessels being collapsed.

Preferably, the coupling means also show one or a combination of two or more of the

following features:

20
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the feature that the mechanical coupling means or coupling parts are
substantially realized as a tongue and a groove bordered by an upper lip and a
lower lip, wherein this tongue and groove substantially are responsible for the
locking in said vertical direction, and wherein the tongue and the groove are
provided with additional locking parts, substantially responsible for the locking
in said horizontal direction. Preferably, the locking parts comprise a protrusion
on the lower side of the tongue and a recess in the lowermost groove lip. Such
coupling means and locking parts are known, for example, from WO 97/47834;
preferably the coupling means, or at least said tongue and groove are realized in
the substrate material;

the feature that the mechanical coupling means or coupling parts press the
coupled floor panels against each other, for example, in that these mechanical
coupling means are provided with a so-called pre-tension, as known as such
from EP 1026 341. The tensioning force with which the floor panels are
pressed against each other or towards each other, can be obtained, for example,
in combination with the above feature by means of a lower lip, which is bent
out in coupled position and which, when trying to spring back, presses against
the lower side of the tongue;

the feature that the mechanical coupling means allow a coupling by means of a
horizontal, or quasi-horizontal shifting movement of the panels towards each
other;

the feature that the mechanical coupling means allow a coupling by means of a
turning movement W along the respective edges;

the feature that the mechanical coupling means allow a coupling by means of a
downward-directed movement of a male coupling part having, for example, a
tongue, up into a female coupling part having, for example, a groove;

the feature that the mechanical coupling means, or at lcast the pertaining upper
edge, are realized by means of a milling operation with rotating milling tools;
the feature that the mechanical coupling means are for the major part realized in

said substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will now be described by way of example only, with reference to the

accompanying drawings in which:
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Figure 1 is a flow chart illustrating a method of manufacturing a timber
composite;

Figure 2 schematically illustrates an apparatus for manufacturing a timber
composite;

Figure 3 is a flow chart illustrating a further method of manufacturing a timber
composite;

Figure 4 schematically illustrates a further apparatus for manufacturing a timber
composite;

Figure 5 shows a perspective view of a decorative panel in accordance with the
invention;

Figure 6 and 7 are cross-sections at a larger scale according to the line VI-VI and
VII-VII respectively in figure S;

Figure 8 in a view similar to that of figure 7 illustrates a variant;

Figure 9 illustrates how the floor panel of Figure 8 may be joint to form a floating
floor covering; and

Figure 10 at a larger scale illustrates the area indicated with F10 on Figure 6..

DETAILED DESCRIPTION

In the following detailed description, reference is made to accompanying drawings
which form a part of the detailed description. The illustrative embodiments described in
the detailed description, depicted in the drawings and defined in the claims, are not
intended to be limiting. Other embodiments may be utilized and other changes may be
made without departing from the spirit or scope of the subject matter presented. It will
be readily understood that the aspects of the present disclosure, as generally described
herein and illustrated in the drawings can be arranged, substituted, combined, separated
and designed in a wide variety of different configurations, all of which are

contemplated in this disclosure.

Referring firstly to Figure 1, the method 110 comprises rotary cutting or slicing a
timber billet into timber layers 112. Natural timber can warp due to differential
shrinkage of the wood as it dries. This differential shrinkage causes internal stresses

(i.e. due to tension) in the timber. When the timber is cut into thin layers, these stresses
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are reduced. In this case the timber layers have a thickness of 0.01-1.5 mm. After the
timber is cut, the timber layers are in a natural state containing water. The water content
of the timber layers can be reduced to 1%-20% by natural drying or machine drying,
which can result in the produced timber composite (discussed in more detail below)

having a higher density.

After the timber is cut into timber layers 112, a stain is applied to each layer 114.
Applying the stain 114 to the thin layers of timber means that it more easily penetrates
into and throughout the timber. In this way, the stain may be generally distributed
throughout the timber. Thus, when, the timber layers are later formed into a composite
timber (discussed below) the stain may be evenly distributed throughout the timber.
This may not be the case with, for example, a block or panel of timber where the stain
is applied to the external surface, because the stain may not be able to penetrate into the

centre of the block or panel of timber (this may especially be the case with hardwoods).

The method 110 further comprises applying an adhesive 116, of the type that cures at
high temperatures, to the surfaces of the timber layers. The adhesive is applied by spray
gun to a single surface of each of the timber layers. The adhesive may contain
formaldehyde, sodium hydroxide, urea, melamine, polyvinyl alcohol, polyolefine,

polyamide adhesive, polyurethane and/or asphalt.

In the illustrated embodiment the adhesive is prepared by mixing evenly 10 parts by
weight of formaldehyde, 5 parts by weight of sodium hydroxide, 5 parts by weight of
urea, 50 parts by weight of melamine, 5 parts by weight of polyvinyl alcohol, 5 parts by
weight of polyolefine, 5 parts by weight of polyamide adhesive, 5 parts by weight of
polyurethane, and 10 parts by weight of asphalt in a reaction vessel at a temperature of
80 degrees centigrade. It would be understood by a person skilled in the art that the
amounts of each component and the reaction temperature can be varied without

departing from the scope of the invention.

The method 110 further comprises arranging the timber layers in a stack 118. The

layers are arranged so as to be in their original order in the timber billet, which ensures
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that the wood grain of one layer matches the grain of its adjacent layers (such that the

stack retains the appearance of the original timber billet).

The method 110 further comprises applying a pressure of 0.1-30 MPa to the stack of
timber layers 120 and heating the stack 122 to a temperature between 50°C and 250°C
and typically 100°C to 200°C. The stack is gradually heated from room temperature to
this temperature over a period of between 3 minutes and 20 minutes. In other
embodiments, the temperature may be increased at a faster or slower rate (i.e. over a

shorter or longer period of time).

The heat 122 and pressure 120 causes the adhesive to penetrate into and throughout the
fibres of the timber layers including into the interstices and pores between fibres. The
gradual heating of the adhesive provides the adhesive with time to penetrate into the
timber. Once the adhesive cures it holds the timber in shape (i.e. the shape it takes
when compressed or pressurised), such that upon release of the pressure it does not
return (e.g. bounce back) to its original shape. Thus, the density of the timber
composite is higher than the density of the original timber billet (i.e. the non-composite
timber). The timber layers are bonded to one another by the curing of the adhesive and
form a single piece of high density composite timber. The timber is then allowed to

cool and the pressure is released.

Figure 2 schematically illustrates an apparatus 224 used to manufacture a composite
wood board, for example, according to the method shown in Figure 1 and described

above.

As illustrated, four sheets of timber 226 are stacked on top of one another to form a
stack of timber layers 228. Each timber layer 226 has been coated with adhesive by
way of spray gun, and has a thickness of 1.5 mm and a water content of 1%. The stack
of timber layers 228 is positioned between two steel plates 230 which, in use, apply a
pressure of 1-20 MPa to the stack of timber layers 228. Additionally, each steel plate
230 can be gradually heated from room temperature to 100-200°C over a period of 3-20

minutes, which in turn heats the stack of timber layers 228. The heat can be transferred
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directly from the steel plates 230 to the stack of timber layers 228. This allows the
adhesive to penetrate the fibres of the timber and cure, so as to bond the timber layers
226 to one another. The bonding of the timber layers 226 forms a high density
composite timber. The pressure applied by the steel plates 230 is then released and the

timber composite is allowed to cool.

Referring now to Figure 3 the method 310 is similar to that shown in Figure 1 and
described above, but includes some differences. For example, the method 310 further
comprises the step of positioning a spacer 332 between two timber layers in the stack.
The spacer may be a sheet of cardboard, plastic or soft metal. As set forth above, when
the stack of timber layers is pressurized (i.e. compressed) 320 and heated 322, the
adhesive permeates (or penetrates) into the fibres of the timber and cures. Additionally,
the moisture in the timber tends to move towards the centre of the stack of timber
layers (due to heat being transferred at external surfaces of the stack). When a spacer is
positioned between two of the layers it prevents passage of moisture between the layers
(i.e. the moisture is essentially trapped by the spacer). As the temperature increase 322
the moisture forms steam, which softens the timber layers located either side of the
spacer. The spring wood in the timber layers shrinks to a greater extent than the
summer wood in the timber layers. When the adhesive cures (as discussed above), it
generally holds the timber in its compressed shape, with the spring wood having shrunk
to a greater extent than the summer wood. Upon release of the pressure, the timber
generally does not return, ¢.g. bounce back, to its original shape. The summer wood
however, due to its greater density, may minimally return to its natural state, whilst the
spring wood in the timber does not return (e.g. bounce back). Hence, the resultant
timber has raised portions of summer wood and depressed portions of spring wood.
This produces an embossed appearance that accentuates the grain structure of the
timber. Due to the depth of the grain, this embossed, wood grain, appearance can

remain even after polishing the timber composite.

When the timber layers are cut 312 from a single piece of timber (e.g. billet — as is the
case in this embodiment), the timber layers can be stacked 318 in the same order and

orientation as they were in before the billet was cut (i.e. so as to essentially re-form the
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original piece of timber). By doing so, the produced timber composite will have the
same (or similar) natural wood grain of the original timber piece and having a wire-

drawing and embossed effect.

Fig. 4 schematically illustrates an apparatus 424 for simultancously pressing multiple
composite timber boards 426 according to, for example, the method 310 shown in Fig.

3 and described above.

Two stacks 428 of timber layers 426, each consisting of timber layers 426 of 1.2 mm
thickness, are positioned adjacent to one another (i.e. one on top of the other). A spacer
in the form of a plastic sheet 434 is positioned between the adjacent stacks of timber
layers 428. In the illustrated embodiment each timber layer 426 has a water content of
20%. The apparatus 424 comprises two steel plates 430, which the stacks of timber
layers 428 are positioned between. The steel plates 430 are capable of applying
pressure of 1-20 MPa to the stacked wood slice assemblies 428. Whilst not shown, the
apparatus 424 comprises a heater also capable of directly heating the two steel plates to
100-200°C, over a period of 3-20 minutes. In use, this heat is transferred from the steel
plates 430 to the timber layers 426. Two or more composite timber boards are produced
after the release of the pressure and then the removal of the plastic sheet spacer 434. In
this respect. the apparatus 424 allows more than one composite timber board to be
produced in one pressing and heating operation. Thus apparatus 424 may provide an
cfficient way to produce multiple timber composite boards, which may in turn provide
cnergy savings. Further, and as set forth above with regards to the method 310 shown
in Figure 3, the apparatus 424 may allow the production or manufacture of timber

composite having an embossed (i.c. raised grain) appearance.

In the illustrated embodiment, two stacks of timber layers 428 are shown, each having
four timber layers 426. In alternative embodiments, there may be three, four, five, etc.
stacks of timber layers (having spacers therebetween) each having one, two, three, five,
six, etc. timber layers. In such embodiments, any timber composite produced from
stacks located between two spacers would have an embossed appearance on both (e.g.

upper and lower) sides. It would be understood by a person skilled in the art that the
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number and the thickness of the timber layers in each stack of timber layers can be

varied to vary qualities of the timber composite that is produced by the apparatus.

Figure 5 illustrates a decorative panel, more particularly a floor panel 1, in accordance
with the invention. The pancl 1 is rectangular and oblong and comprises a pair of
opposite short edges 2-3 and a pair of opposite long edges 4-5. The decorative upper

surface 6 is formed by a timber composite 7.

Figure 6 clearly shows that the decorative panel 1 comprises a substrate material 8
upon which the timber composite 7 is provided, e.g. glued or otherwise connected. The
substrate material 8 in this case consists of a so-called lamella core, which comprises a
plurality of adjacent laths 9 oriented cross wise over the length of the floor panel 1.
Preferably such laths are made from softwood, e.g. spruce or hevea. The outermost
laths 9A-9B that form the short edges 2-3 may be made from a different material, such
as from MDF/HDF or plywood. Such material allows for a better processing, for ¢.g.
milling to form the mechanical coupling parts 10 therein. At the bottom of the substrate
material 8 a backing layer 11 is provided, e.g. glued or otherwise attached against the
lamella core. Such backing layers is preferably made from a wood veneer having a
thickness of at least 50 percent of said timber composite 7 forming the upper surface 6.
According to a variant a timber composite 7 may be used for the backing layer 11 as

well.

Figure 6 and 7 illustrate that both pairs of opposite edges 2-3-4-5 are provided with
mechanical coupling means 10 that are substantially realized as a tongue 12 and a
groove 13 bordered by an upper lip 14 and a lower lip 15, wherein this tongue 12 and
groove 13 substantially are responsible for the locking in a vertical direction V, and
wherein the tongue 12 and the groove 13 are provided with additional locking parts 16-
17, substantially responsible for the locking in a horizontal direction H. Preferably, the
locking parts comprise a protrusion 16 on the lower side of the tongue 12 and a recess
17 in the lowermost groove lip 15. The coupling parts 10 illustrated in figure 6 and 7 at

least allow a coupling by means of a turning movement W along the respective edges
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2-3-4-5 and/or a coupling by means of a shifting movement S in a substantially

horizontal fashion of the edges 2-3-4-5 to be coupled towards each other.

Figures 8 and 9 illustrate a variant with a short pair of edges 2-3 that allow a coupling
at least by means of a downward-directed movement D. One edge 2 is provided with a
male coupling part 18, while the other edge 3 of this short pair 2-3 is provided with a
female coupling part 19. By means of the downward movement D the male coupling
part 18 is pushed into the female coupling part 19 to become locked in the vertical
direction V due to a pair of cooperating heels 20 and recesses 21. In this case the recess

21 is partly formed by a resilient element 22 arranged in the female coupling part 19.

Figure 10 gives a detailed view on the composite structure of the timber composite 7
that forms the upper decorative surface 6. The timber composite 7 is formed by a
plurality of superposed timber layers 23 that are penetrated with cured adhesive 24.
Further the timber composite 7 shows an embossed effect at the decorative upper
surface 6, wherein the summer wood 25 shows up as a raised portion 26. Figure 10
clearly illustrates that the plurality of timber layers 23 have been assembled or
laminated on top of each other such that the summer wood 25 of the plurality of timber
layers is substantially vertically aligned. The order and orientation of the timber layers
23 has been maintained as compared to the order in which they were cut from a timber
billet.

Some embodiments of the invention have been described above, but the invention may
be embodied in many other forms. Modifications and improvements can be made by a
person skilled in the art without departing from the essence of the present invention.

Such modifications and improvements fall within the scope of the present invention.

For example, the spacer can alternatively be paper or card board, plastic film, soft metal
(e.g., aluminum or copper) etc. Alternatively, the spacer may be formed from a

combination of these materials.

Further, the timber layer may have a thickness of 0.01 to 100mm. Alternatively, the

timber layer may have a thickness between 0.1 to 5 mm or 1 to 3 mm. In case the
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timber composite is used as the top layer in a decorative flooring panel, the thickness is
preferably at least about 2.5 mm and may range up to 3.5 or 4 mm. To reach such
thickness it is clear that the timber composite should preferably comprise two or more
timber layers. It is not excluded that a timber composite forming the upper surface of
the decorative flooring panel would only comprise one timber layer penectrated with
cured adhesive. Such floor panel presents important advantages over floor panels for

venecer parquet.

The timber composite produced from the methods and apparatus set forth above may
have a higher density if the thickness of the wood slices is alternatively between 0.2 to

1 mm. Additionally, the cutting method can be rotary peel, slicing or saw cutting.

The moisture content of the timber layers may be 1% to 60%. Alternatively the
moisture content may be 5% to 30%. Alternatively the moisture content may be 8% (0
12%.

The pressure applied to the timber layers or stacks may be 0.01MPa to 30MPa.
Alternatively the pressure may be 0.05MPa to 20MPa. Alternatively the pressure may
be 2MPa to 10MPa.

The maximum temperature applied to the timber layers or stacks may be 10°C to
400°C. Alternatively the temperature may be 50°C to 300°C. Alternatively the
temperature may be 100°C to 200°C.

As discussed above, the number of timber layers in each stack can be varied as needed.
For example, there may be one, two, three, four, five, etc. layers in each stack of timber
layers. Additionally, each stack of timber layers does not have to have the same number

of timber layers as other stacks.

Multiple spacers can be used between stacks of timber layers. For example, when there

are three stacks of timber layers, two spacers may be positioned between the stacks.
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The surfaces of the timber layers can be coated with adhesive by, for example, using

one or more of the following methods:

The adhesive can be sprayed to a surface of a timber layer by using a spray gun

so that the adhesive can be applied to the surface of the timber layer evenly.

2. The adhesive can be applied to a surface of a timber layer by using a coating
roller, so that the adhesive can be applied to the surface of the timber layer
evenly.

3. The timber layer can be dipped into adhesive so that the fibres in the timber
layer can naturally absorb the adhesive, thus coating the surface of the timber
layer with adhesive.

4. Providing the adhesive in a sealable container, dipping a timber layer into the
adhesive, sealing the container, pressurizing the interior of the container. This
may force the adhesive to permeate into the wood fibres of the timber layer
more sufficiently under pressure.

5. Applying adhesive to both sides of a carrier, and placing the carrier between
two wood slices so that the adhesive can permeate into the wood fibres of the
wood slices 1 sufficiently. The carrier can be, for example, paper or nonwoven
cloth.

EXAMPLES
EXAMPLE 1

Six timber layers of 0.6mm thickness were sliced from a timber billet. The timber

layers were kiln dried in order to reduce their moisture content to approximately 10%.

Adhesive was then sprayed on to both sides of the timber layers. Following this, the

timber layers were again kiln dried to a moisture content of approximately 10%.

The six timber layers were then arranged in a stack according to the order they were

sliced from the timber billet. This stack was placed into a pressing machine, which was

used to apply 7MPa of pressure to the stack. The temperature was increased from 20°C
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to 200°C over a 60 minute period and then held at 200°C for 20 minutes. Following
this, the temperature was decreased from 200°C to 20°C over a period of 45 minutes.
The pressure was then released from the stack of timber layers, which were formed into

a timber composite board having smooth upper and lower surfaces.

EXAMPLE 2

Twelve timber layers of 0.6mm thickness were sliced from a timber billet. The timber
layers were kiln dried in order to reduce their moisture content to approximately 10%.
Adhesive was then sprayed on to both sides of the timber layers. Following this, the

timber layers were again kiln dried to a moisture content of approximately 10%.

The twelve timber layers were then arranged in two stacks, each stack having six
timber layers stacked according to the order they were sliced from the timber billet. The
stacks were placed into a pressing machine and a plastic film spacer was placed
between the two stacks of timber layers. Using the press, a pressure of 7MPa was
applied to the stacks. The temperature was increased from 20°C to 200°C over a 60
minute period, and then held at 200°C for 20 minutes. Following this, the temperature

was reduced from 200°C to 20°C over a period of 45 minutes.

The pressure was then released from the stacks of timber layers and the plastic film was
removed. Each stack was formed into a timber composite board having one surface

with a raised grain or embossed appearance.

EXAMPLE 3
The timber was sliced into a series of 0.5 mm thick veneer. The veneer was dried so as

to reduce the veneer moisture content to 12% by weight.

Formaldehyde melamine adhesive (200 g/m?) was sprayed onto the veneer, then the

veneer was dried again to a moisture content of 12% by weight.

The veneer was then stacked according to the original order of slicing.
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Pressure (95 kg/cm?) then heat ware applied to the stack. The temperature was raised
from room temperature to 180°C. When the adhesive in the stack was fully cured, the

temperature was reduced back to room temperature.

EXAMPLE 4
The timber was sliced into a series of 0.5 mm thick veneer. The veneer was dried so as

to reduce the veneer moisture content to 12% by weight.

Formaldehyde melamine adhesive (200 g/m?) was sprayed onto the veneer, then the

veneer was dried again to a moisture content of 12% by weight.

The veneer was then stacked in two separate stacks according the original order of
slicing. The two stacks were separated by a plastic film. Use of plastic film allowed an

embossed look to be achieved.

Pressure (95 kg/cm?) then heat were applied to the stack. The temperature was raised
from room temperature to 180°C. When the adhesive in the stack was fully cured, the

temperature was reduced back to room temperature.

In the claims which follow, and in the preceding description, except where the context
requires otherwise due to express language or necessary implication, the word
“comprise” and variations such as “comprises” or “comprising” are used in an inclusive
sense, 1.¢. to specify the presence of the stated features but not to preclude the presence
or addition of further features in various embodiments of the methods or timber

composite as disclosed herein.
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CLAIMS
1.- A method of manufacturing a timber composite, the method comprising the steps of:
cutting one or more timber pieces to form a plurality of timber layers;
applying adhesive to the plurality of timber layers;
5 arranging the plurality of timber layers in a stack;
applying pressure to the plurality of timber layers; and
heating the plurality of timber layers;

such that the adhesive penetrates into the plurality of timber layers and cures to form
the timber composite, wherein the timber layers are arranged in the stack in their
10  original order and orientation in the timber piece from which they are cut, and wherein

the adhesive is a thermosetting adhesive.

2.- The method as claimed in claim 1, wherein the adhesive penetrates such that it is

distributed generally evenly throughout the plurality of timber layers.

3.- The method as claimed in claim 1 or 2, wherein the cutting is one of rotary peeling,

15  slicing or saw cutting.

4.- The method as claimed in any one of claims 1 to 3, wherein each timber layer has a

thickness of 0.2mm to Imm.

5.- The method as claimed in any one of claims 1 to 4, wherein the timber has a

moisture content of 8% to 12% prior to the application of pressure and heat.

20 6.- The method as claimed in any one of claims 1 to 5, wherein the adhesive is based on
melamineformaldehyde, urcumformaldehyde, melamine-urcumformaldehyde or

phenolformaldehyde.

7.- The method as claimed in any one of claims 1 to 6, wherein the adhesive is applied

to one or both sides of each timber layer.

Date Recue/Date Received 2023-01-25
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8.- The method as claimed in any one of claims 1 to 7, wherein the pressure applied to

the plurality of timber layers is between 0.1Mpa and 30 Mpa.

9.- The method as claimed in claim 8, wherein the pressure applied to the plurality of

timber layers is between 2Mpa and 10Mpa.

5  10.- The method as claimed in any one of claims I to 9, wherein the plurality of timber

layers is heated to a maximum temperature of between 50°C and 250°C.

11.- The method as claimed in claim 10, wherein the plurality of timber layers is heated

to a maximum temperature of between 100°C and 200°C.

12.- The method as claimed in any one of claims 1 to 11, wherein the timber is

10  gradually heated to allow the adhesive to fully penetrate the plurality of timber layers.

13.- The method as claimed in any one of claims 1 to 12 wherein, when the step of
heating the timber is performed, the temperature of the timber is increased from room

temperature to a maximum temperature gradually over a period of 20 to 60 minutes.

14.- The method as claimed in any one of claims 1 to 13, further comprising the steps
15  of cooling the timber and releasing the pressure, wherein the pressure is only released

once the temperature of the timber has retumed to approximately room temperature.

15.- The method as claimed in any one of claims 1 to 14, further comprising the step of

positioning a spacer between two timber layers of the plurality of timber layers.

16.- The method as claimed in claim 15, wherein the adhesive is applied to the plurality
20  of timber layers, the spacer positioned such that a stack of timber layers is formed on

cither side of the spacer.

17.- The method as claimed in claim 16, wherein each stack of layers is cut from a

different timber piece.

18.- The method as claimed in claim 16 or 17, wherein each stack of layers on either
25  side of the spacer is arranged in the original order from which they are produced from

the timber piece or pieces, such that a natural grain of each stack is maintained.

Date Recue/Date Received 2023-01-25
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19.- The method as claimed in any one of the claims 15 to 18, wherein the spacer is a

sheet of cardboard, plastic or soft metal.

20.- The method as claimed in any one of claims 1 to 19, further comprising the step of
applying a stain to the plurality of timber layers prior to applying an adhesive to the
plurality of timber layers.

21.- The method as claimed in claim 20, wherein the stain is applied so as to penetrate

into and be distributed evenly throughout the plurality of timber layers.

22.- The method as claimed in any one of claims 1 to 21, wherein the adhesive contains
formaldehyde, sodium hydroxide, urea, melamine, polyvinyl alcohol, polyolefine,

polyamide adhesive, polyurethane or asphalt.

23.- The method as claimed in any one of claims 1 to 22, wherein a higher density
timber composite is obtained having increased density compared to the timber pieces or

timber layers.

24 .- A timber composite comprising timber layers and an adhesive matrix, at least one
surface of the timber composite having raised portions of summer wood and depressed
portions of spring wood, wherein said adhesive matrix comprises a thermosetting
adhesive and said thermosectting adhesive comprises constituents sclected from the
group consisting of melamineformaldehyde, ureumformaldehyde, melamine-

ureumformaldehyde and phenolformaldehyde.

25.- A decorative panel comprising a substrate material and a decorative top layer,
wherein said top layer is formed by a timber composite comprising a plurality of timber
layers obtained from a same timber piece and penetrated with a cured thermosetting
adhesive, wherein said timber layers are available in said top layer in their original

order in which they were cut from said timber piece.

26.- The decorative panel according to claim 25, wherein for said timber composite use

is made of a timber composite in accordance with claim 24.
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27.- A decorative panel comprising a substrate material and a decorative top layer,
wherein said decorative top layer is formed by at least one timber layer penetrated with
a cured adhesive, wherein said at least one timber layer has a wood structure with
naturally occurring vessels throughout a thickness of the wood structure, the vessels
being collapsed and having opposed walls, said opposed walls being glued together

permanently by the cured adhesive.

28.- The decorative panel of claim 27, wherein said at least one timber layer possesses
a wood grain comprising both summer wood grain and spring wood grain, wherein said
at least one timber layer comprises raised portions and depressed portions, wherein said
raised portions correspond to said summer wood grain and said depressed portions

correspond to said spring wood grain.

29.- The decorative panel of claim 27 or 28, wherein the adhesive comprises a

thermosetting adhesive.

30.- The decorative panel of claim 29, wherein said thermosetting adhesive comprises
constituents chosen from the list consisting of melamineformaldehyde,

ureumformaldehyde, melamine-ureumformaldehyde and phenolformaldehyde.

31.- The decorative panel of any one of claims 27 to 30, wherein said at least one
timber layer is a layer of a wood species having a specific gravity of at least 0.55 at

12% moisture content.

32.- The decorative panel of any one of claims 27 to 31, wherein said at least one

timber layer has a thickness of below 1.5 mm.

33. - The decorative panel of claim 32, wherein said at least one timber layer has a

thickness below 1 mm and above 0.2 mm.

34.- The decorative panel of any one of claims 27 to 33, wherein said substrate

comprises at least one of an MDF or HDF board or a thermoplastic board.
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35.- The decorative panel of any one of claims 27 to 34, wherein said wood structure is

free from voids.

36.- The decorative panel of any one of claims 27 to 35, wherein said decorative panel
is a rectangular floor panel which, at both pairs of opposite edges is provided with
mechanical coupling means allowing to couple two of such floor panels to each other in
such a manner that a locking is created in a vertical direction perpendicular to the plane
of the coupled panels, as well as in a horizontal direction perpendicular to the coupled
edge and in the plane of the panels, wherein said coupling means are for the most part

realized in said substrate.

37.- The decorative panel of any one of claims 27 to 36, wherein said at least one

timber layer is the only timber layer comprised in the decorative top layer.

38.- A decorative panel comprising a substrate material and a decorative top layer,
wherein said substrate material comprises a thermoplastic board or a wood plastic
composite board; wherein said decorative top layer is formed by at least two timber
layers, wherein at least one of the at least two timber layers comprises a wood structure
with naturally occurring vessels throughout a thickness of the wood structure, the
vessels being collapsed and having opposed walls, the opposed walls being glued
together permanently, wherein said decorative panel is a rectangular floor panel which,
at both pairs of opposite edges is provided with mechanical coupling means allowing to
couple two of such floor panels to each other in such a manner that a locking is created
in a vertical direction perpendicular to the plane of the coupled panels, as well as in a
horizontal direction perpendicular to the coupled edge and in the plane of the panels,

wherein said coupling means are for the major part realized in said substrate.

39.- The decorative panel of claim 38, wherein said at least two timber layers are from

the same wood species and have the same thickness.
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40.- The decorative panel of claim 39, wherein said at least two timber layers are both

timber layers of hardwood.

41.- The decorative panel of claim 40, wherein said at least two timber layers have a

specific gravity of at least 0.55 at 12% moisture content.

42.- The decorative panel of claim 38, wherein said at least two timber layers are from

different species and/or have a different thickness.

43.- The decorative panel of any one of claims 38 to 42, wherein a first one of said at
least two timber layers is adhered to said substrate material by means of an adhesive
comprising polyurethane, and a second one of said at least two timber layers is
superposed on said first one and connected thereto by means of an adhesive comprising

polyurethane.

44.- The decorative panel of any one of claims 38 to 43, wherein said at least two

timber layers each have a thickness of below 3 mm and above 0.1 mm.

45.- The decorative panel of claim 44, wherein said at least two timber layers each have

a thickness below 1 mm and above 0.2 mm.

46.- The decorative panel of any one of claims 38 to 45, wherein said at least two

timber layers have different mutual orientations.

47 - The decorative panel of any one of claims 38 to 46, wherein at least an uppermost

one of said at least two timber layers is stained.

48.- A timber composite comprising a plurality of timber layers and an adhesive matrix,
wherein said timber layers comprise a wood grain comprising both summer wood grain
and spring wood grain, wherein at least one surface of said timber composite comprises
raised portions and depressed portions, wherein said raised portions correspond to said

summer wood grain and said depressed portions correspond to said spring wood grain
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wherein said plurality of timber layers is cut from one and a same piece of timber, and

are present in said timber composite in their original mutual order and orientation.

49.- The timber composite of claim 48, wherein said adhesive matrix comprises a

thermosetting adhesive.

50.- The timber composite of claim 49, wherein said thermosetting adhesive comprises
constituents selected from the group consisting of melamineformaldehyde,

ureumformaldehyde, melamine-urcumformaldehyde and phenolformaldehyde.

51.- The timber composite of claim 48, wherein said timber composite has an increased
density as compared to original timber layers, wherein said increase is at least 20

percent.

52.- The timber composite of claim 48, wherein said timber layers are layers of

hardwood.

53.- The timber composite of claim 48, wherein said timber layers are layers of a wood

species having a specific gravity of at least 0.55 at 12% moisture content.

54.- The timber composite of claim 48, wherein said timber layers comprise one or

more stained timber layers.

55.- The timber composite of claim 48, wherein said timber layers have a thickness of

below 1.5 mm.

56.- The timber composite of claim 55, wherein said timber layers have a thickness of

below 1 mm and above 0.2 mm.

57.- A decorative panel comprising at least one timber layer, wherein the timber layer

has a wood structure with naturally occurring vessels throughout a thickness of the
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wood structure, the vessels being collapsed and having opposed walls, the opposed

walls being glued together permanently.

58.- A decorative panel comprising a substrate material and a decorative top layer,
wherein the decorative top layer is formed by at least one timber layer, wherein the
timber layer has a wood structure with naturally occuring vessels throughout a
thickness of the wood structure, the vessels being collapsed and having opposed walls,
the opposed walls being glued together permanently.

59. -The decorative panel according to claim 58, wherein the decorative top layer is

attached to the substrate material by a cured adhesive.

60. -The decorative panel according to claim 58, wherein the at least one timber layer is
penetrated with a cured adhesive, with the opposed walls being glued fogether by the

cured adhesive.

61. -The decorative panel according to claim 59, wherein the at least one timber layer is
penetrated with the cured adhesive, with the opposed walls being glued together by the

cured adhesive.

62. -The decorative panel according to any one of claims 59 to 61, wherein the cured

adhesive is a thermosetting adhesive.

63. -The decorative panel according to claim 62, wherein the thermosetting adhesive
comprises constituents selected from the group consisting of melamineformaldehyde,

ureumformaldehyde, melamine-ureumformaldehyde and phenolformaldehyde.

64. -The decorative panel according to any onc of claims 58 to 63, wherein the timber

layer has a thickness below 1.5 mm.

65. -The decorative panel according to any one of claims 58 to 63, wherein the timber

layer has a thickness below 1 mm and above 0.2 mm.
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66. -The decorative panel according to any one of claims 58 to 65, wherein the

substrate material comprises an MDF board.

67. -The decorative panel according to any one of claims 58 to 66, wherein the

substrate material comprises an HDF board.

68. -The decorative panel according to any one of claims 58 to 67, wherein the

substrate material comprises a thermoplastic board.

69. -The decorative panel according to any one of claims 58 to 68, wherein the
decorative panel is a rectangular floor panel having two pairs of opposite edges, the two
pairs of opposite edges comprising mechanical coupling means allowing coupling of
two of the rectangular floor pancls to each other such that a locking is created in a
vertical direction perpendicular to a plane of the coupled panels, as well as in a
horizontal direction perpendicular to a coupled edge and in the plane of the panels,

wherein the coupling means are for the major part realized in the substrate.

70. -The decorative panel according to claim 69, wherein the mechanical coupling
means comprise a tongue and a groove bordered by an upper lip and a lower lip,
wherein the tongue and the groove are configured to provide the locking in said vertical
direction, and wherein the tongue and the groove are provided with additional locking

parts configured to provide the locking in said horizontal direction.

71. -The decorative panel according to claim 70, wherein the additional locking parts

comprise a protrusion on a lower side of the tongue and a recess in a lowermost groove

lip.

72. -The decorative panel according to any one of claims 69 to 71, wherein the
mechanical coupling means of the two floor panels allow the coupling by means of a
horizontal shifting movement of the two floor panels towards each other and/or by

means of a turning movement of the two floor panels along their respective edges.
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73. -The decorative panel according to claim 70 or 71, wherein the mechanical
coupling means of the two floor panels allow the coupling by means of a downward-

directed movement of the tongue into the groove.

74. -The decorative panel according to any one of claims 58 to 73, wherein the at least

one timber layer consists of one timber layer in the decorative top layer.

75.- A decorative panel comprising a substrate material and a decorative top layer,
wherein the decorative top layer comprises at least one timber layer, wherein the timber
layer has a wood structure with naturally occurring vessels throughout a thickness of
the wood structure, and wherein the timber layer is a compressed timber layer, the

vessels being collapsed.

76. -The decorative panel according to claim 75, wherein the timber layer has a

thickness below 1.5 mm.

77. -The decorative panel according to claim 75, wherein the timber layer has a

thickness below 1 mm and above 0.2 mm.

78. -The decorative panel according to any one of claims 75 to 77, wherein the

substrate material comprises an MDF board.

79. -The decorative panel according to any one of claims 75 to 78, wherein the

substrate material comprises an HDF board.

80. -The decorative panel according to any one of claims 75 to 79, wherein the

substrate material comprises a thermoplastic board.

81. -The decorative panel according to any one of claims 75 to 80, wherein the
decorative panel is a rectangular floor panel having two pairs of opposite edges, the two

pairs of opposite edges comprising mechanical coupling means allowing coupling of
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two of the rectangular floor panels to each other such that a locking is created in a
vertical direction perpendicular to a plane of the coupled panels, as well as in a
horizontal direction perpendicular to a coupled edge and in the plane of the panels,

wherein the coupling means are for the major part realized in the substrate.

82. -The decorative panel according to claim 81, wherein the mechanical coupling
means comprise a tongue and a groove bordered by an upper lip and a lower lip,
wherein the tongue and the groove are configured to provide the locking in said vertical
direction, and wherein the tongue and the groove arc provided with additional locking

parts configured to provide the locking in said horizontal direction.

83. -The decorative panel according to claim 82, wherein the additional locking parts

comprise a protrusion on a lower side of the tongue and a recess in a lowermost groove

lip.

84. -The decorative panel according to any one of claims 81 to 83, wherein the
mechanical coupling means of the two floor panels allow the coupling by means of a
horizontal shifting movement of the two floor panels towards each other and/or by

means of a turning movement of the two floor panels along their respective edges.

85. -The decorative panel according claim 82 or 83, wherein the mechanical coupling
means of the two floor panels allow the coupling by means of a downward-directed

movement of the tongue into the groove.

86. -The decorative panel according to any one of claims 78 to 85, wherein the at least

one timber layer consists of one timber layer in the decorative top layer.
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