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Description
Field of the invention

[0001] Embodiments of the present invention relate to
a method for producing a building panel such as a floor
panel, a wall panel, a ceiling panel, a furniture component
or the like.

Technical background

[0002] Wood fibre based direct pressed laminated
flooring usually comprises a core of a 6-12 mm fibre
board, a 0.2 mm thick upper decorative surface layer of
laminate and a 0.1-0.2 mm thick lower balancing layer
of laminate, plastic, paper or like material.

[0003] A laminate surface generally comprises two pa-
per sheets, a 0.1 mm thick printed decorative paper and
a transparent 0.05-0.1 mm thick overlay paper applied
over the decorative paper and intended to protect the
decorative paper from abrasion. The print on the deco-
rative non-transparent paper is only some 0.01 mm thick.
The transparent overlay, which is usually made of refined
fibres (e.g. a-cellulose fibres), comprises wear resistant
particles such as small hard and transparent aluminium
oxide particles. The refined fibres are rather long, about
0.5 - 5 mm and this gives the overlay paper the required
strength. In order to obtain the transparency, all natural
resins that are present in the virgin wood fibres, have
been removed and the aluminium oxide particles are ap-
plied as a very thin layer over the decorative paper. The
surface layer of a laminate floor is characterized in that
the decorative and wear properties generally are ob-
tained with two separate layers one over the other.
[0004] The printed decorative paper and the overlay
are impregnated with melamine formaldehyde resin and
laminated to a wood fibre based core or particleboard
core under heat and pressure.

[0005] The aluminium oxide particles may have a size
in the range of 20 - 100 microns. The particles may be
incorporated in the surface layer in several ways. For
example they may be incorporated in the pulp during the
manufacturing of the overlay paper. They may also be
sprinkled on the wet lacquer during impregnation proce-
dure of the overlay or incorporated in the lacquer used
for impregnation of the overlay.

[0006] The wear layer may also be produced without
a cellulose overlay. In such a case melamine formalde-
hyde resin and aluminium oxide particles are applied as
a lacquered layer directly on the decorative paper with
similar methods as described above. Such a wear layer
is generally referred to as liquid overlay.

[0007] With this production method a very wear resist-
ant surface can be obtained and this type of surface is
mainly used in laminate floorings but it may also be used
in furniture components and similar applications. High
quality laminate floorings have a wear resistance of
4000-6000 revolutions, which corresponds to the abra-
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sion classes AC4 and AC5 measured with a Taber Abras-
er according to ISO-standard.

[0008] It is also known that the wear resistance of a
lacquered wood surface may be improved considerably
by incorporating aluminium oxide particles in the trans-
parent lacquer covering the wood surface.

[0009] The most common core material used in lami-
nate floorings is fibreboard with high density and good
stability usually named HDF - High Density Fibreboard.
Sometimes also MDF - Medium Density Fibreboard - is
used as core. Other core materials such as particleboard
are also used.

[0010] Recently new "paperfree”floortypes have been
developed where powder technology is used to obtain a
solid laminate surface comprising a substantially homog-
enous mix of processed or non-processed wood parti-
cles, binders and wear resistant particles. Such floor
types are below referred to as "solid laminate" floors. The
wear resistant particles are preferably aluminium oxide
particles and the binders are preferably thermosetting
resins such as melamine formaldehyde resin. Other suit-
able materials are for example silica or silicon carbide.
In general all these materials are preferably applied in
dry form as a mixed powder on a HDF core and cured
under heat and pressure to a 0.2 - 1.0 mm solid laminate
layer. The solid layer in solid laminate floors provides
high impact and wears resistance.

[0011] Powder technology is also used to produce
floors with a surface that combines the paper technology
and powder technology. Such floor types are below re-
ferred to as "wood powder laminate floors". A decorative
paper is applied on a sub layer comprising wood powder
and binders. The decorative paper is protected by a con-
ventional overlay. The main advantages with such floors
arethatdeep embossing and improved impactresistance
may be obtained.

[0012] Powdertechnology can also be used to produce
floors with a powder overlay arranged on a decorative
layer. The powder overlay comprises wood particles, a
binder and wear resistant particles such as aluminium
oxide. The powder overlay replaces a conventional over-
lay and provides improved wear resistant properties com-
pared to the conventional overlay.

[0013] The standard production of powder mixes for
manufacturing of decorative surfaces for application ar-
eas such as flooring panels, worktops, wall panels, fur-
niture and others, are based on a dry mixing process.
[0014] Wood particles, spray dried melamine formal-
dehyde resin, wear resistant particles and pigments are
mixed and finely dispersed in a dry form in a mixer. As
the powder mixes are produced in the dry form, the dis-
tribution of the binder is limited to be on the outside of
the wood particles and the binder is not distributed over
the surface of the wear resistant particles and pigments.
Furthermore, distribution of additives in the mix is limited
in the dry mixing process. Even if added, the desired
effect of the additives may not be obtained due to the
non-uniform distribution of the additives.
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[0015] The deep impregnation of the wood particles as
well as wetting of the pigments and the wear resistant
particles used for improved wear resistance, are done in
the pressing process at high temperature and high pres-
sure. The steps during the pressing should include com-
plete melting of the binder, distribution of the binder in
the matrix comprising wood particles, pigment and wear
resistant particles, and impregnation and wetting of solid
surfaces. These steps should be fulfilled before reaching
the gel point of the binder system and after that the final
curing of the binder occurs.

[0016] A failureinthese conditions will cause a surface
with limited staining resistance and/or a hazy surface with
high opacity.

[0017] Incompleteimpregnation of the binderinto open
parts such as cavities and channels in the wood particles
causes higher opacity as well as risk for bad staining
resistance. In practice, it has been proven thatit is difficult
to make a powder overlay based on bleached particles,
binder and wear resistant particles with low opacity.
[0018] Incomplete wetting of the wear resistant particle
surfaces will cause bad adhesion between the resin ma-
trix and the wear resistant particles, which gives micro
pores in the interface. These micro pores create an open
surface, in which capillarity attracts stain, which is hard
to remove, thereby being hard to clean.

[0019] Although the above description relates to floor-
ings, the above description of techniques and problems
thereof is applicable also for other applications, such as
laminates for other purposes, for example wall panels,
ceiling panels, furniture etc.

[0020] US 3,880,687 discloses a process for relief-tex-
turing of particle boards and insulation boards by first
creating hard surfaces in one plane adjacent to softer
areas inthe same plane. Particles are then removed from
the softer areas by abrasive means that pass over both
hard and soft areas creating depressions that lie below
the plane of the hard areas.

[0021] WO 2009/065769 discloses a method for pro-
ducing a building panel, comprising forming a dry mix
with wood fibres, a binder, colour pigments and wear
resistant particles, applying the mix on a substrate being
a core of the building panel, and forming a surface layer
or an overlay by applying heat and pressure to the mix.
[0022] The above description of various known as-
pects is the applicants’ characterization of such, and is
not an admission that any of the above description is
considered as prior art.

Summary

[0023] It is an object of embodiments of the present
invention to provide an improvement over the above de-
scribed techniques and known art.

[0024] A further object of at least certain embodiments
of the present invention is to improve the staining resist-
ance of a building panel.

[0025] Another object of at least certain embodiments
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of the present invention is to improve the transparency
and/or translucency of the building panel.

[0026] A further object of at least certain embodiments
of the present invention is to provide a method for pro-
ducing a building panel improving the impregnation of
the wood particles.

[0027] A further object of at least certain embodiments
of the present invention is to provide a method for pro-
ducing a building panel having improved distribution of
an additive in a mix.

[0028] Another object of at least certain embodiments
of the present invention is to prevent separation of the
components of the mix during transport.

[0029] At least some of these and other objects and
advantages that will be apparent from the description
have been achieved by a method for producing a building
panel, comprising

- forming a mix comprising wood particles, a solvent,
a binder and at least one additive, wherein the binder
and said at least one additive are homogenously dis-
tributed in the mix by means of the solvent and
wherein the binder impregnates the wood particles,

- drying the mix,

- applying the mix on a substrate, wherein the sub-
strate is a core, and

- forming a surface layer or an overlay by applying
heat and pressure to the mix.

[0030] The building panel may be a floor panel, a wall
panel, a ceiling panel, a furniture component or the like.
[0031] If using a thermosetting resin as a binder, the
layer is formed by curing the mix by applying heat and
pressure.

[0032] By solvent is meant a substance capable of
forming a solution, a suspension or a colloid. The solvent
may be a liquid such as water.

[0033] An advantage of at least certain embodiments
of the present invention is that improved impregnation of
the wood particles by the binder is obtained. Further, im-
proved wetting of said at least one additive and other
particles in the mix by the binder is also obtained. When
mixing the wood particles with a binder in dry form, the
binderis limited to be arranged on the outside of particles,
and is consequently arranged between the wood parti-
cles in a resin matrix. However, by mixing the wood par-
ticles with the binder in liquid form by means of the sol-
vent, the binder, being at least partly dissolved in the
solvent and thus being in liquid form, impregnates the
wood particles. When mixing the wood particles, the sol-
vent and the binder, wherein the binder is at least partly
dissolved in the solvent in a preceding step or added in
dry form to the wood particles with solvent then being
added, the binder at least partly impregnates and/or
coats the surface of the wood particles. Further, the dis-
tribution of the binder in the mix is improved compared
to mixing the wood particles with the binder in dry form.
Furthermore, adhesion between the resin matrix and the
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wood particles is improved, thus resulting in reduced risk
for formation of micro cracks or micro pores. As a con-
sequence, a layer, which is easier to clean and less sen-
sitive to contamination, is obtained.

[0034] A further advantage is that a layer having im-
proved staining properties is obtained. By mixing the
wood particles with the binder by means of the solvent,
the binder penetrates into any cavity or channel in the
wood particles. Any such cavity or channel is at least
partly filled with the binder. Thereby, the staining resist-
ance of the layer is improved since stains cannot pene-
trate into the wood particles and discolour the layer per-
manently. As a consequence, stains can be removed
from the layer.

[0035] Furthermore, since the binder penetrates into
any cavity or channel in the wood particles, transparency
and/or translucency of the layer is improved. Normally,
cavities or channels in the wood particles cause high
opacity in the layer since they are filled with air. By filling,
or at least partly filling, any cavity or channel in the wood
particles by the binder, a more transparent layer is pro-
vided.

[0036] Another advantage is that embodiments of the
inventive method allow addition of at least one additive
in an easy and efficient way. Further, embodiments of
the inventive method provide an improved distribution of
additives in the mix. By adding an additive to the mix
including the solvent, the solvent facilitates distribution
of the additive in the mix. Thereby, the effect of the ad-
ditive will be improved due to the uniform distribution in
the mix. Additionally, due to the improved distribution of
the additive, the amount of the additive required to obtain
the desired result can be reduced.

[0037] Since the wood particles, the binder and said
at least one additive are mixed in liquid form by means
of the solvent, dust resulting from the mix is reduced,
thus being more environmental friendly and easier to use
in following production steps.

[0038] Additionally, after the mix is formed, the risk for
separation of the components of the mix for example dur-
ing transport is reduced, since the binder adheres and
binds the wood particles to the additive without curing,
thereby forming a granulate. The granulate is formed by
the wood particle, binder and said at least one additive.
[0039] The substrate is a core. In embodiments not
presently claimed, the substrate may be a decorative lay-
er or another powder layer.

[0040] The step of forming the mix may comprise add-
ing the solvent to a mix of the wood particles, the binder
and said at least one additive. According to this alterna-
tive, the wood particles, the binder and the additive are
preferably in dry form and form a dry powder mix. The
solvent is added to the dry powder mix comprising the
wood particles, the binder and the additive to form a wet
powder or a paste, depending on the amount of solvent
added to the powder mix.

[0041] The step of forming the mix may comprise mix-
ing the wood particles with the solvent comprising the
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binder and said at least one additive. According to this
alternative, the wood particles are mixed with the solvent
comprising the binder and the additive. The binder and
the additive are added to the solventin a preceding step.
The binder and, preferably the additive, are thus at least
partly dissolved in the solvent, i.e. thus forming a binder
in liquid form. Depending on the amount of solvent added
to the powder mix, the mix forms a wet powder or a paste.
[0042] The mix may further comprise wear resistant
particles, preferably aluminium oxide such as corundum,
for example as an additive. The wear resistant particles
improve the wear resistance of the layer.

[0043] The mix may further comprise at least one pig-
ment, for example as an additive. The pigment may be
a colour pigment or an effect pigment. By adding pig-
ments to the mix including the solvent, or to the solvent
directly, the distribution of the pigment in the mix will be
improved. As aresult, the amount of the pigment required
for the desired effect may be reduced.

[0044] Thesubstrateisacore. Thereby, abuilding pan-
el comprising a core and a surface layer formed by the
mix comprising the wood particles, the binder, the solvent
and the additive may be provided. In an alternative em-
bodiment not presently claimed, a building panel com-
prising a core, a sub-layer formed by the mix comprising
the wood particles, the binder and the additive and a dec-
orative layer arranged on the sub-layer may be provided.
[0045] The core maybe awood-based core, preferably
made of MDF, HDF, OSB, WPC, or particleboard.
[0046] In an embodiment not presently claimed, the
substrate may be a decorative layer. According to this
embodiment, the mix forms an overlay arranged on the
decorative layer. A building panel comprising a decora-
tive layer and an overlay formed by the mix comprising
the wood particles, the binder, the solvent and the addi-
tive may thus be provided. Preferably, the decorative lay-
er is arranged on a core. The decorative layer may be a
printed paper, a wood veneer, solid wood, a printed plas-
tic layer, a wood powder based layer, a wood powder
based layer including a print or the like.

[0047] The step of applying the mix on the substrate
may comprise applying the mix on an additional layer
formed of wood particles and a dry binder. Thereby, a
building panel comprising a first layer and a second layer
may be provided, wherein the first layer is formed by a
dry mix of wood particles and a binder in dry form and
the second layer is formed by a mix of wood particles, a
solvent, at least one additive and a binder.

[0048] In an embodiment not presently claimed, the
method may further comprise forming an additional layer
over said layer, such that said layer forms a sub-layer.
The layer may form a sub-layer. The sub-layer may be
a functional layer having for example antistatic or sound
absorbing properties. The desired properties of the sub-
layer may be obtained by means of a certain additive in
the mix.

[0049] The additional layer may be formed on the mix
prior to the step of forming the layer.
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[0050] The method may further comprise printing a
print in the dried mix, preferably by means of digital print-
ing. Due to theimproved transparency of the layer formed
by the inventive method, the visual impression of a print
printed in the mix will be improved. As a result of the
transparency of the layer, a more distinct and three-di-
mensional impression of the print may be obtained.
[0051] The step of forming and/or drying the mix may
be performed under vacuum. As a consequence, the im-
pregnation and wetting of the wood particles by the binder
is further improved.

[0052] Said at least one additive may be a wetting
agent, a release agent, a catalyst, an antistatic agent, a
curing agent, a foaming agent, a coupling agent, a plas-
ticizer or a compatibilizer.

[0053] The binder may be a thermosetting resin, pref-
erably melamine formaldehyde.

[0054] The binder may be a thermoplastic resin.
[0055] The binder content may be 30-80% by weight
of the mix. The wood particle content may be 1-50% by
weight of the mix. The wood particles may be recycled,
virgin or processed.

[0056] The solvent may be water, a glycol, a polyol or
an alcohol.

[0057] The building panel may be a floor panel. The
floor panel may be provided with a mechanical locking
system.

[0058] According to a second aspect not presently
claimed, embodiments are realised by a building panel
produced according to the inventive method. The building
panel according to the second aspect may incorporate
some or all the advantages of the method, which previ-
ously has been discussed, whereby the previous discus-
sion is applicable also for the building panel.

[0059] According to a third aspect not presently
claimed, a method for producing a building panel is pro-
vided. The method comprises forming a mix comprising
wood particles, a solvent, a binder and at least one ad-
ditive, wherein the binder and said at least one additive
are homogenously distributed in the mix by means of the
solvent and wherein the binder impregnates the wood
particles, drying the mix, applying the mix on a decorative
layer, and forming a layer by applying heat and pressure
to the mix.

[0060] If using a thermosetting binder, the layer is
formed by curing the mix by applying heat and pressure.
[0061] The advantages described above with refer-
ence to the first aspect of the invention are applicable
also for the third aspect. According to embodiments of
this aspect not presently claimed, the mix forms an over-
lay over a decorative layer.

[0062] The decorative layer may be arranged on a
core, preferably awood-based core. The decorative layer
may be a printed paper, a wood veneer, solid wood, a
printed plastic layer, a wood powder based layer, a wood
powder based layer including a print or the like.
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Brief description of the drawings

[0063] The present invention will by way of example
be described in more detail with reference to the append-
ed schematic drawings, which show embodiments of the
present disclosure.

Fig. 1 shows a method for producing a building panel.
Fig. 2 shows a method for producing a building panel
not presently claimed.

Fig. 3a shows a first embodiment of a building panel.
Fig. 3b shows the embodiment shown in fig. 3a in
more detail.

Fig. 4 shows a second embodiment of a building pan-
el.

Fig. 5 shows a third embodiment of a building panel.
Fig. 6 shows a fourthembodiment of a building panel.
Fig. 7a-d show floor panels and a method to produce
an edge portion provided with a mechanical locking
system.

Fig. 8 shows floor panels provided with a mechanical
locking system.

Detailed description

[0064] A method for producing a building panel 1 such
as a floor panel, a wall panel, a ceiling panel, a furniture
component or the like will now be described with refer-
ence to fig. 1.

[0065] The method comprises forming a mix 2 com-
prising wood particles 14, a solvent, a binder 19 and at
least one additive 15. The mix may be mixed in a mixer.
[0066] By wood particles 14 are meant wood particles
on a macroscopic level. The wood particles 14 may be
formed of wood fibres bundles or parts of wood fibre bun-
dles. The wood particles 14 may be raw, recycled, virgin,
processed or waste wood. By processed wood particles
is meant wood particles that have been mechanically
and/or chemically treated. By processed wood particles
is further meant wood particles that have been bleached,
sieved and/or milled. An example of such processed
wood particles is Jelucel® HM 150 produced by Jelu-
Werk. The wood particles 14 may have a length of less
than 300 wm, preferably less than 100 pum.

[0067] As described above, the wood particles 14 may
be refined or unrefined. Depending on the application,
the lignin content of the wood particles 14 may vary. Both
wood particles 14 having low lignin content, preferably
less than 10%, and wood particles 14 a having high lignin
content such that more than 20% may be used, depend-
ing on the application of the layer to be formed. In certain
embodiments, a-cellulose particles are used. If the mix
is to form an overlay, as in the embodiments described
with reference to figs. 4 and 6, the wood particles 14 used
are preferably refined and bleached, and are preferably
virgin wood patrticles.

[0068] As an alternative or complement to wood parti-
cles not presently claimed, vegetable particles such as
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jute, linen, flax, cotton, hemp, bamboo, bagasse and sisal
may be used. Mineral fibres such as glass fibre are also
considered as an alternative or complement.

[0069] The wood particles 14 may be in form of a wood
particle powder.

[0070] The binder 19 may be a thermoplastic or a ther-
mosetting resin. Examples of thermosetting resins are
melamine formaldehyde (MF), ureaformaldehyde (UF),
phenol-formaldehyde (PF), or other examples of amino
resins, epoxy, or a mixture thereof. Examples of thermo-
plastics are polyvinylchloride (PVC), polyethylene (PE),
polyurethane (PU), polypropylene (PP), polystyrene
(PS), polyamide (PA) etc.

[0071] The binder content may be 30-80% by weight
of the mix. The wood particle content may be 1-50% by
weight of the mix.

[0072] The solvent is preferably a liquid. The solvent
may be water, a glycol, a polyol or an alcohol. Another
example is acetone. The solvent is chosen such that the
binder 19is atleast partly dissolvable in the solvent. How-
ever, the binder 19 does not have to be perfectly dis-
solved in the solvent, a suspension or colloid is also ac-
ceptable and included in the meaning of being dissolved.
[0073] Said at least one additive 15 may for example
be a wetting agent, a release agent, a catalyst, an anti-
static agent, a curing agent, a foaming agent, a coupling
agent, a plasticizer or a compatibilizer. A person skilled
in the art appreciates that more than one additive 15 of
different types may be combined. By additive is meant
any material added to the mix in order to improve a de-
sired property of the panel to be produced or to improve
or facilitate the forming of the panel. The additives 15
may both be an additive being consumed during or before
curing and an additive 15 that still is present in the layer
after curing.

[0074] In certain embodiments, other particles or ad-
ditives may be added to the mix. For example, in order
to increase the wear resistance of the panel, wear resist-
ance particles 12 such as aluminium oxide or silica may
be added to the mix. Pigments may also be added to the
mix. The pigments may be both colour pigments and ef-
fect pigments.

[0075] Accordingto one alternative, the wood particles
14 of the above described type, the binder 19 of the above
described type and said at least one additive 15 of the
above described type are mixed together in dry form to
form a dry powder mix 2. Thereafter, the solvent of the
above described type is added to the dry powder mix
comprising the wood particles 14, the binder 19 and said
at least one additive 15. The binder 19 is thereby at least
partly dissolved in the solvent. Consequently, after addi-
tion of the solvent, the binder 19 is in liquid form and a
wet mix 2 is formed. Preferably, said at least one additive
15 is also at least partly dissolved in the solvent.

[0076] According to another alternative, the binder 19
is at least partly dissolved in the solvent before being
added to the wood particles 14. Thereby, the binder 19
is added to the dry wood particles 14 in liquid form. The
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solvent having the binder 19 dissolved therein is added
to the wood particles 14 such that a wet mix 2 is formed.
The binder 19, the wood particles 14 and the solvent are
of the above described type.

[0077] Said at least one additive 15 of the above de-
scribed type may be added to the solvent before being
mixed with the wood particles 14 or may be mixed with
the wood particles 14 in dry form before the solvent is
added.

[0078] A combination of the above described alterna-
tives is also possible. In this case, a part of the wood
particles 14 are mixed with the binder 19 in dry form, and
the solventis added to the dry mix 2 comprising the wood
particles 14, the binder 19 and said at least one additive
15. A second part of the wood particles 14 are mixed with
the binder 19 being atleast partly dissolvedin the solvent,
i.e. a liquid binder.

[0079] Irrespectively of which alternative being used,
the result is a mix 2 comprising wood particles 14, binder
19, solvent and at least one additive 15. The resulting
mix 2 is a wet mix. Depending on the amount of solvent,
the mix 2 may be in form of a wet powder or a paste.
[0080] The binder 19impregnates and/or atleast partly
coats the surface of the wood particles 14. The binder
wets the wear resistant particles 12, said at least one
additive 15 and any other particle added to the mix. The
binder 19 also penetrates in any air cavity or channel
formed in the wood particles 14. By using a binder 19
being at least partly dissolved in the solvent, the distri-
bution of the binder 19 in the mix 2 is improved compared
to a dry mix.

[0081] Furthermore, since the binder 19 and said at
least one additive 15 are at least partly dissolved in the
solvent, the liquid solvent facilitates distribution of the
binder 19 and said at least one additive in the mix 2. The
liquid solvent homogenously distributes the binder 19
and said at least one additive 15 in the mix 2. A more
homogenous distribution of the binder 19 and said atleast
one additive 15 is obtained compared to a dry mix.
[0082] In a subsequent step, the mix 2 is dried, for ex-
ample by heating the mix 2, by IR heating, by conditioning
etc. The mix 2 is dried such that the mix 2 obtains certain
moisture content, for example 0.5-10 %. The desired
moisture content is dependent on the solvent. As an ex-
ample, the mix 2 may be dried at 60°C for 24 hours. The
mix 2 is dried such that a substantially dry powder mix is
formed.

[0083] Dependingonthe solventused, the solventmay
at least partly evaporate during drying, for example if wa-
teris used as a solvent. If another type of solvent is used,
the solvent may still be present in the mix after drying. If
required, the mix 2 may also be milled and/or sieved. The
wood particles 14 may be milled to a size of less than
300 pwm, preferably less than 100 pm.

[0084] In order to further improve the impregnation of
the wood particles 14 and wetting of said at least one
additive 15 and any other particles such as wear resistant
particles 12, the mixing may be performed undervacuum.
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The drying may also be performed under vacuum in order
to improve impregnation of the wood particles 14. By us-
ing vacuum and heat during the mixing, the mix 2 may
be dried in the mixer.

[0085] The mix 2 comprising the wood particles 14, the
binder 19, the solvent and said at least one additive 15
is applied on a substrate 3, which is shown in figs. 1 and
2. The mix 2 is applied to the substrate 3 as a powder.
The mix 2 can be scattered over the substrate by a scat-
tering device 60. The mix 2 is then formed into a layer
by applying heat and pressure. If using a thermosetting
resin, the mix 2 is cured by applying heat and pressure.
The mix 2 may be pressed at 150-210°C and 30-100 bar
during 10-55 seconds. As a specific example, the mix 2
may be pressed at 170°C and 40 bar during 35 seconds.
The pressure may be applied in a continuous pressing
equipment by a roller 21, press belt 23 or press matrix.
Alternatively, a discontinuous pressing equipment may
also be used.

[0086] When the mix 2 has cured, a layer 5 is formed.
[0087] An embossed surface can be obtained by
pressing the mix 2 against an embossed pressure matrix.
[0088] The mix 2 may be pressed in one step or an
intermediate pressing step may be introduced before a
final pressing step. In the intermediate pressing step, the
mix 2 is partly compressed with a roller 21. Continuous
or discontinuous pressing equipment may be used. The
mix 2 is preferably not cured, or at least not completely
cured, during the intermediate pressing step.

[0089] In one embodiment, which is shown in figs. 3a
and 3b, the mix 2 is applied to a core 6. The core 6 may
be a wood-based core such as MDF, HDF, OSB, WPC
(Wood Polymer Composite) or particleboard. In other
embodiments, the core 6 may be a mineral board, a plas-
tic board or similar. The core 6 may comprise a thermo-
plastic resin or a thermosetting resin.

[0090] When applying heat and pressure to the mix 2
arranged on the core, the mix simultaneously adheres to
the core.

[0091] In the embodiment shown in figs. 3a and 3b,
the mix 2 forms a surface layer 5 arranged an upper sur-
face of the core 6. Additives 15 of a type not being con-
sumed during curing are uniformly distributed through
the surface layer 5. If other particles are added to the mix
2, such as wear resistant particles 12 and/or pigments,
these particles will also be uniformly distributed through
surface layer 5. The upper surface of the core 6 may be
in contact with the additives 15. If wear resistant particles
12 and/or pigments are included, also these particles will
may in contact with the upper surface of the core 6. A
part of the binder 19 of the mix 2 may also penetrate into
the core 6.

[0092] The surface layer5may be a decorative surface
layer. As described above, pigments may be added to
the mix 2 in order to obtain a pigmented/coloured layer
or a layer having certain properties by adding an effect
pigment. As an alternative or complement, the mix 2 may
be applied to a core 6 having a coloured upper surface.
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By colouring the upper surface of the core 6 in a suitable
colour, the amount of pigment required in the mix 2 may
be reduced. An upper surface of the core 6 may be paint-
ed.

[0093] The binder content in the mix forming the dec-
orative surface layer may be 30-60 % by weight of the
mix. The wood particle content in the mix forming the
decorative surface layer may be 20-50 % by weight of
the mix.

[0094] The mix2may also be applied to acore 6 having
a print printed directly an upper surface of the core 6.
The print may for instance be formed by means of digital
printing or by direct printing.

[0095] Furthermore, a print may be printed in the mix
2. The print may be printed by a digital printing technique,
preferably by an inkjet printer 22. The mix thereby forms
a print layer. The print is printed in the mix 2 before ap-
plying heat and pressure to the mix 2. If a pre-pressing
step is used, printing may take place after the pre-press-
ing step but before final pressing. The binder content in
the mix forming the print layer may be 50-80 % by weight
of the mix. The wood particle content in the mix forming
the print layer may be 10-35 % by weight of the mix.
[0096] In an alternative embodiment not presently
claimed, the substrate 3 on which the mix applied is a
temporary substrate such as a press belt 20, a press
plate, or a release foil, which is shown in fig. 2. A layer
5, which can be separated from the substrate 3, is thus
formed. The layer 5 can in a separate step be attached
to a core 6 or another layer.

[0097] In a further embodiment, the mix 2 forms an
overlay 9. In such an embodiment, which is shown in fig.
4, the mix 2 is applied to a decorative layer 8. The dec-
orative layer 8 may be a decorative paper layer, a dec-
orative plastic layer such as PVC or PU, a powder-based
print layer, a printed core as described above, a wood
surface layer, a wood veneer surface layer or any other
decorative layer. Preferably, the decorative paper or
plastic layer is printed paper or plastic layer, which is
printed for instance by means of digital printing, direct
printing or rotogravure printing.

[0098] The decorative layer 8 is arranged on a core 6
of the type described above with reference to figs. 3a and
3b, or may in one embodiment not presently claimed form
a separate decorative layer 8 to be attached to a core 6
later on.

[0099] In this embodiment, the mix 2 is applied to the
decorative layer 8. The mix 2 is formed into an overlay
layer 9 by application of heat and pressure. If a thermo-
setting binder is used, the mix 2 is cured to form the over-
lay layer 9. When applying heat and pressure to the mix
2, the mix 2 is simultaneously adhered to the decorative
layer 8. Embodiments of the inventive method is espe-
cially suitable for forming such an overlay 9 due to its
increased transparency and stain resistance. By adding
wear resistant particles 12 such as aluminium oxide to
the mix, the overlay 9 provides the desired wear resist-
ance properties.
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[0100] The binder content in the mix forming the over-
lay layer may be 50-80 % by weight of the mix. The wood
particle content in the mix forming the overlay layer may
be 10-35 % by weight of the mix.

[0101] A method not presently claimed may also be
used to form a sub-layer 10. In this embodiment, which
is shown in fig. 5, the mix 2 is applied to a substrate 3,
for example in form of a core 6 of the type described
above with reference to figs. 3a and 3b. The mix 2 is then
formed into a layer by applying heat and pressure as
previously described. If a thermosetting binder is used,
the mix 2 is cured by applying heat and pressure. An
additional layer such as a decorative layer 8 of the type
described above with reference to fig. 4, is arranged on
the sub-layer 10 such that the sub-layer 10 is arranged
between the core 6 and the additional layer 8.

[0102] Alternatively, the additional layer such as a dec-
orative layer 8 may be arranged on the mix 2, which is
to form the sub-layer, 10 before applying heat and pres-
sure to form the sub-layer 10. When applying heat and
pressure, the additional layer 8 is simultaneously ad-
hered to the sub-layer 10 as the mix 2 is formed and/or
cured into the sub-layer 10. The binder content of the mix
forming the sub-layer 10 may be 30-60 % by weight of
the mix. The wood particle content in the mix forming the
sub-layer 10 may be 20-50 % by weight of the mix.
[0103] Itis also contemplated that more than one layer
comprising wood particles 14, at least one additive 15
and a binder 19 may be arranged on a substrate 3. In
one embodiment, which is shown in fig. 6, a first layer 11
formed of a mix formed of wood particles 14 and a binder
19 in dry form is arranged on a substrate 3 such as a
core 6 of the type described above. A second layer 5
formed in accordance with embodiments of the inventive
method is arranged on the firstlayer 11. The second layer
5 is thus formed from a mix 2 comprising wood particles
14, a binder 19, a solvent and at least one additive 15.
The first and second layers 11, 5 are formed by applying
heat and pressure in a common step, for example by
curing the binder. Alternatively, the firstlayer 11 is formed
in a preceding step before applying the second layer 5,
which is formed in a following step.

[0104] The binder of the sub-layer 10 may be phenol
formaldehyde, urea formaldehyde, or PVAc.

[0105] Itis also contemplated that both a sub-layer ar-
ranged on a substrate and a top-layer arranged on the
sub-layer may be produced by the inventive method. The
binder content of the mix forming the sub-layer 10 may
be 30-60 % by weight of the mix. The wood particle con-
tent in the mix forming the sub-layer 10 may be 20-50 %
by weightof the mix. The binder content of the mix forming
the top-layer may be 50-80 % by weight of the mix. The
wood particle content of the mix forming the top-layer
may be 1-30 % by weight of the mix.

[0106] Itisalso contemplated thatthe above described
top-layer may be arranged on any type of decorative lay-
er.

[0107] The mix 2 may, in a non-claimed embodiment,
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form a functional layer, such as an antistatic layer, a
sound absorbing and/or sound insulating layer, a mois-
ture barrier layer. Such a functional layer may be ar-
ranged as a sub-layer.

[0108] Sincethe mix2does nothave arestricted move-
ment in either horizontal or vertical directions, the mix 2
is advantageous for forming embossed portion. Em-
bossed portions may be formed in a layer formed from
the mix 2 forming the surface layer 5 as described above
with reference to figs. 3a and 3b, or when forming an
overlay 9 as described with reference to fig. 4. When the
mix forms a sub-layer 10, deep embossing may be per-
formed which extends into the sub-layer, which is shown
in fig. 5. In fig. 5, the decorative layer 8 is provided with
upper portions 8a and embossed portions 8b lower than
the upper portions 8a essentially by shaping the sub-
layer 10.

[0109] The building panel 1 formed by embodiments
of the inventive method is especially suited for be used
as a floor panel. The floor panel may be provided with a
mechanical locking system 4 of the type described in for

example W02006/043893, W02007/015669,
W02009/116926.
[0110] Figure 7a shows a building panel 1 which is to

form a floor panel according to an embodiment of the
disclosure. The building panel 1 comprises a surface lay-
er 5 which is produced according to an embodiment of
the disclosure and arranged on a core 6. A balancing
layer 7 is applied at the rear side as shown in Figure 7b.
Figures 7c shows the building panel after it has been cut
into several floor elements 2. Figure 7d show floor ele-
ments, which have been formed to a floor panel 1 with
mechanical locking systems 4, 4’ at the long edges. A
mechanical locking system is generally also formed on
the short edges. All known locking systems allowing lock-
ing with angling, horizontal and vertical snapping, fold
down, side push etc. may be used. The floor panels may
however also have rather simple locking systems or only
straight edges similar to tiles and stone and they may be
glue down to the sub floor.

[0111] Figure 8 shows such floor panels 1, 1’ with a
mechanical locking system 4. The mechanical locking
system 4 comprises a locking strip 30 with a locking el-
ement 31 that cooperates with a locking groove 32 and
locks the panels 1, 1’ in a horizontal direction D2. The
mechanical locking system 4 further comprises a tongue
33 that cooperates with a tongue groove 34 and locks
the panels 1, 1’ in a vertical direction D1. Both long sides
and short sides of the floor panel may be provided with
a mechanical locking system. Alternatively, long sides of
the floor panel may be provided with the mechanical lock-
ing system for horizontally and vertically locking, and the
short sides may be provided with a mechanical locking
system for horizontally locking only. It is also contemplat-
ed that other locking systems is possible.

[0112] A balancing layer 7 may be attached to the rear
side of the core 6 or substrate 3 in the above described
embodiments. Also the balancing layer 7 may be formed
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by embodiments of the inventive method. The binder con-
tent of the mix forming the balancing layer 7 may be 50-80
% by weight of the mix. The wood particle content of the
mix forming the balancing layer 7 may be 15-45 % by
weight of the mix.

[0113] Panels produced by the method of the present
invention are particularly suitable for use in floating floors.
However, it is also possible to use them in floors that are
glued down to a sub floor.

[0114] It should be emphasized that embodiments not
presently claimed may be used as a panel or as a surface
layer, whichis for example glued to a core. The disclosure
may also be used in applications as for example wall
panels, ceilings, and furniture components and similar.
It may also be used in floorings with optional surface ma-
terials such as cork or wood, in order to improve wear
and design properties.

[0115] Embodiments of the invention will now be de-
scribed with reference to the following non-limiting ex-
amples.

Example 1 not presently claimed: Powder-based
overlay formed by a dry mixing process

[0116] Spray dried melamine formaldehyde resin (MF)
(64 wt %), bleached wood particle (27 wt %), additives
in form of arelease agent PAT523W (0.5 wt %), a wetting
agent PAT959/F (0.5 wt %), a catalyst PATHS710 (0.5
wt %), and aluminium oxide (9 wt %), were mixed in the
dry state for 15 minutes and then used as powder-based
overlay on a black powder based decor.

[0117] The build-up was pressed at 170°C and 40 bar
during 35 seconds.

[0118] The outcome was a hazy greyish surface, with
weaknesses in staining resistance.

Example 2 not presently claimed: Powder-based
overlay formed by a combined wet and dry mixing
process

[0119] 424 g of dry wood particle was mixed with 100
g of aluminium oxide and %), and additives in form of a
release agent PAT523W (0.5 wt %), a wetting agent
PAT959/F (0.5 wt %), a catalyst PATHS710 (0.5 wt %),
to form a dry mix. 1200 g of wet melamine formaldehyde
resin (50 wt % MF) was added to the dry mix and mixed
for 10 min. The final mix, still behaved as a powder, con-
taining the extra added water.

[0120] The powder was dried at 60°C for 24 h and then
milled to a size less than 300 pm.

[0121] The resulting dry composition of the powder
produced was 55 wt % melamine formaldehyde resin
(MF), 36 wt % bleached wood particle and 9 wt % alu-
minium oxide.

[0122] The powder was used as a powder overlay on
a black and white powder based decors, the build ups
were pressed at 170°C and 40 bar during 35 seconds.
[0123] The black decor showed good transparency
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and the white decor perfect staining resistance. The white
decor showed a surface staining of 5(5) according to
EN438 based on test using a permanent marker.

Example 3 not presently claimed: Powder-based
overlay formed by a combined wet and dry mixing
process

[0124] 318 g of dry wood particle was mixed with 100
g of aluminium oxide and additives in form of a release
agent PAT523W (0.5 wt %), a wetting agent PAT959/F
(0.5 wt %), a catalyst PATHS710 (0.5 wt %),to form a dry
mix. 1400 g of wet melamine formaldehyde resin (50 wt
% MF) was added to the dry mix and mixed for 10 min.
The final mix was in the form of a paste.

[0125] The paste was dried during three days in am-
bient climate and thereafter dried at 60°C for 24 hours.
The mix is then milled to a size less than 300 pm.
[0126] The resulting dry composition of the powder
produced was 64 wt % melamine formaldehyde resin
(MF), 27 wt % bleached wood particle and 9 wt % alu-
minium oxide.

[0127] The powder was used as a powder overlay on
a black and white powder based decors, the build ups
were pressed at 170°C and 40 bar during 35 seconds.
[0128] Theblack decorshowed excellenttransparency
and the white decor perfect staining resistance. The white
decor showed a surface staining of 5(5) according to
EN438 based on test using a permanent marker.

Example 4: Addition of water to a complete powder
mix

[0129] The method described in the examples above
show how to improve transparency and staining resist-
ance of the product with the help of a second layer. The
firstlayer gives the design and the second layer the stain-
ing resistance.

[0130] In WO 2009/065769 a method is described to
build up a surface comprising a powder layer, which has
both a decorative and a wear and stain resistant function.
This powder has the same weaknesses as described in
example 1 for the dry powder overlay mix.

[0131] The staining resistance of a 1-layer powder can
be improved considerably by adding water and/or addi-
tives to a powder mixture described in WO 2009/065769
(1 part of water to 1 part of powder). The water is mixed
thoroughly with the powder to a homogenous paste. The
paste is dried after that for 72h in ambient climate and
24h at 60°C and milled and sieved, if necessary. The
staining resistance of this product is good.

[0132] Instead of using dried binder and adding water
a liquid binder can be used (mixing, optionally vacuum-
impregnation), further processed as described above.
The staining resistance of such a product is outstanding,
showing a surface staining of 5(5) according to EN438
based on test using a permanent marker. Colours of
those powders are more intensive as of respective dry
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mixed powders. Therefore the amount of pigments can
be reduced.

Example 5: Print layer

[0133] Printed patterns on a powder based overlay as
described in example 3 have more clearly and intensive
colours as on a powder produced as described in exam-
ple 1.

[0134] Itiscontemplated thatthere are numerous mod-
ifications of the embodiments described herein, which
are still within the scope of the invention as defined by
the appended claims. For example, it is contemplated
that the mix may be used to form more than one layer,
for example both a sub-layer and an overlay, or several
layers arranged on top of each other. The layers may be
formed by applying heat and pressure in one step, or in
individual steps for each layer. It is also contemplated
that further additives and/or particles in addition to the
above described particles and additives can be added to
the mix. It is also contemplated that a binder comprising
both a thermoplastic binder and a thermosetting binder
may be used in the mix.

Claims

1. Method for producing a building panel (1), compris-
ing

- forming a mix (2) comprising wood particles
(14), a solvent, a binder (19) and at least one
additive (15), wherein the binder (19) and said
atleast one additive (15) are homogenously dis-
tributed in the mix (2) by means of the solvent
and wherein the binder (19) impregnates the
wood particles (14),

- drying the mix (2),

- applying the mix (2) on a substrate (3, 6; 8; 11),
wherein the substrate (3) is a core (6) of the
building panel, and

- forming a surface layer (5) or an overlay (9) by
applying heat and pressure to the mix (2).

2. Method according to claim 1, wherein the step of
forming the mix (2) comprises adding the solvent to
a mix of the wood particles (14), the binder (19) and
said at least one additive (15).

3. Method according to claim 1, wherein the step of
forming the mix (2) comprises mixing the wood par-
ticles (14) with the solvent comprising the binder (19)
and said at least one additive (15).

4. Method according to any one of claims 1-3, wherein
the mix (2) further comprises wear resistant particles
(12), preferably aluminium oxide.
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5. Method according to any one of claims 1-4, wherein
the mix (2) further comprises at least one pigment.

6. Method according to any one of claims 1-5, wherein
the core (6) is a wood-based core, preferably made
of MDF, HDF, OSB, WPC or particle board.

7. Method according to any one of claims 1-6, wherein
the step of applying the mix (2) on the substrate (3)
comprises applying the mix (2) on an additional layer
(11) formed of wood particles and a dry binder.

8. Method according to any one of claims 1-7, further
comprising printing a print in the mix (2), preferably
by means of digital printing.

9. Method according to any one of claims 1-8, wherein
the step of forming and/or drying the mix (2) is per-
formed under vacuum.

10. Method according to any one of claims 1-9, wherein
said at least one additive (15) is a wetting agent, a
release agent, a catalyst, an antistatic agent, a curing
agent, a foaming agent, a coupling agent, a plasti-
cizer or a compatibilizer.

11. Method according to any one of claims 1-10, wherein
the binder (19) is thermosetting resin, preferably an
amino resin, more preferably melamine formalde-
hyde.

12. Method according to any one of claims 1-10, wherein
the binder (19) is a thermoplastic resin.

13. Method according to any one of claim 1-12, wherein
the solvent is water, a glycol, a polyol or an alcohol.

Patentanspriiche

1. Verfahren zum Herstellen eines Gebaudepaneels
(1), das umfasst:

- Ausbilden eines Gemischs (2), das Holzteil-
chen (14), ein Lésungsmittel, ein Bindemittel
(19) sowie wenigstens einen Zusatzstoff (15)
umfasst, wobei das Bindemittel (19) und der we-
nigstens eine Zusatzstoff (15) mitdem Lésungs-
mittel homogen in dem Gemisch (2) verteilt wer-
den und das Bindemittel (19) die Holzteilchen
(14) durchtrankt,

- Trocknen des Gemischs (2),

- Aufbringen des Gemischs (2) auf ein Substrat
(3, 6; 8; 11), wobei das Substrat (3) ein Kern (6)
des Gebaudepaneels ist, und

- Ausbilden einer Oberflachenschicht (5) oder
einer Beschichtung (9) durch Ausiiben von War-
me und Druck auf das Gemisch (2).
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Verfahren nach Anspruch 1, wobei der Schritt des
Ausbildens des Gemischs (2) umfasst, dass das L6-
sungsmittel zu einem Gemisch aus den Holzteilchen
(14), dem Bindemittel (19) und dem wenigstens ei-
nen Zusatzstoff (15) hinzugeflgt wird.

Verfahren nach Anspruch 1, wobei der Schritt des
Ausbildens des Gemischs (2) umfasst, dass die
Holzteilchen (14) mit dem Lésungsmittel vermischt
werden, dass das Bindemittel (19) und den wenigs-
tens einen Zusatzstoff (15) umfasst.

Verfahrennach einem der Anspriiche 1-3, wobeidas
Gemisch (2) des Weiteren verschleilRfeste Teilchen
(12), vorzugsweise aus Aluminiumoxid, umfasst.

Verfahrennach einem der Anspriiche 1-4, wobeidas
Gemisch (2) des Weiteren wenigstens einen Farb-
stoff umfasst.

Verfahren nach einem der Anspriiche 1-5, wobei der
Kern (6) ein Kern auf Holzbasis ist und vorzugsweise
aus MDF, HDF, OSB, WPC oder Spanplatte besteht.

Verfahren nach einem der Anspriiche 1-6, wobei der
Schritt des Aufbringens des Gemischs (2) auf das
Substrat (3) umfasst, dass das Gemisch (2) auf eine
zusatzliche Schicht (11) aufgebracht wird, die aus
Holzteilchen und einem trockenen Bindemittel be-
steht.

Verfahren nach einem der Anspriiche 1-7, das des
Weiteren umfasst, dass ein Aufdruck, vorzugsweise
mittels digitalem Drucken, in das Gemisch (2) ge-
druckt wird.

Verfahren nach einem der Anspriiche 1-8, wobei der
Schritt des Ausbildens und/oder Trocknens des Ge-
mischs (2) im Vakuum durchgeflhrt wird.

Verfahren nach einem der Anspriiche 1-9, wobei der
wenigstens eine Zusatzstoff (15) ein Netzmittel, ein
Trennmittel, ein Katalysator, ein Antistatikmittel, ein
Harter, ein Treibmittel, ein Haftmittel, ein Weichma-
cher oder ein Kompatibilisator ist.

Verfahren nach einem der Anspriiche 1-10, wobei
das Bindemittel (19) ein warmehartender Kunststoff,
vorzugsweise ein Aminoplast, noch weiter bevorzugt
Melaminformaldehyd, ist.

Verfahren nach einem der Anspriiche 1-10, wobei
das Bindemittel (19) ein thermoplastischer Kunst-
stoff ist.

Verfahren nach einem der Anspriiche 1-12, wobei
das Loésungsmittel Wasser, ein Glykol, ein Polyol
oder ein Alkohol ist.

10

15

20

25

30

35

40

45

50

55

1"

Revendications

Procédé de production d’'un panneau de construc-
tion (1), comprenant

- la formation d’'un mélange (2) comprenant des
particules de bois (14), un solvant, un liant (19)
etau moins un additif (15), ou le liant (19) et ledit
au moins un additif (15) sont distribués de ma-
niére homogéne dans le mélange (2) au moyen
du solvant et ou le liant (19) impregne les parti-
cules de bois (14),

- le séchage du mélange (2),

- 'application du mélange (2) sur un substrat (3,
6;8;11), ou le substrat (3) est une &me (6) du
panneau de construction, et

- la formation d’'une couche de surface (5) ou
d’'une couche supérieure (9) par application de
chaleur et de pression au mélange (2).

Procédé selon la revendication 1, ou I'étape de for-
mation du mélange (2) comprend I'addition du sol-
vant a un mélange des particules de bois (14), du
liant (19) et dudit au moins un additif (15).

Procédé selon la revendication 1, ou I'étape de for-
mation du mélange (2) comprend le mélange des
particules de bois (14) avec le solvant comprenant
le liant (19) et ledit au moins un additif (15).

Procédé selon 'une quelconque des revendications
1-3, ou le mélange (2) comprend de plus des parti-
cules résistant a 'usure (12), de préférence de I'oxy-
de d’aluminium.

Procédé selon I'une quelconque des revendication
1-4, ou le mélange (2) comprend de plus au moins
un pigment.

Procédé selon I'une quelconque des revendication
1-5, dans lequel 'dme (6) est une ame a base de
bois, de préférence constituée d’'un panneau de
MDF, HDF, OSB, WPC ou de particules.

Procédé selon 'une quelconque des revendications
1-6, ou I'étape d’application du mélange (2) sur le
substrat (3) comprend I'application du mélange (2)
sur une couche supplémentaire (11) formée de par-
ticules de bois et d'un liant sec.

Procédé selon 'une quelconque des revendications
1-7, comprenant de plus I'impression d’une impres-
sion dans le mélange (2), de préférence au moyen
d’impression digitale.

Procédé selon 'une quelconque des revendications
1-8, ou I'étape de formation et/ou de séchage du
mélange (2) est réalisée sous vide.
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Procédé selon I'une quelconque des revendications
1-9, ou ledit au moins un additif (15) est un agent
mouillant, un agent de séparation, un catalyseur, un
agent antistatique, un agent durcissant, un agent
moussant, un agent de couplage, un plastifiant ou
un agent de compatibilité.

Procédé selon I'une quelconque des revendications
1-10, ou le liant (19) est une résine thermodurcissa-
ble, de préférence une résine amino, encore mieux
un mélamine formaldéhyde.

Procédé selon I'une quelconque des revendications
1-10, ou le liant (19) est une résine thermoplastique.

Procédé selon I'une quelconque des revendications
1-12, ou le solvant est I'eau, un glycol, un polyol ou
un alcool.
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