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o (57) Abstract: Method for manufacturing floor panels, of the type, which comprises a top layer (4) on the basis of synthetic material
(5) and which, at least at two opposite sides (7A-8A; 7B-8B) , has profiled edge areas (9) that comprise at least coupling parts (10),
whereby, for manufacturing the floor panels (1) , one starts from a board-shaped material (6) , characterized in that the floor panels
(1) are formed at least partially by means of a laser treatment (11) of said board-shaped material (6) .
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Method for manufacturing floor panels, as well as floor

panel obtained by means of such method

This application claims the benefit under 35 USC 119 (e)
of U.S. provisional application No. 60/674,718 filed on
April 26, 2005. '

This invention relates to a method for manufacturing
floor panels, as well as to a floor panel obtained by

means of such method.

More particularly, the invention relates to a method for
manufacturing floor panels, of the type comprising a top
layer on the basis of synthetic material, and in

particular to floor panels mostly denominated laminate

panels.

It is known that such floor panels can be of different

construction.

Mostly, such laminate panels comprise at least a core, a
decor, as well as a top layer on the basisg of synthetic
material. The top layer mostly consists of a number of
carrier sheets, for example, of paper, which are soaked
in resin, for example, a melamine resin, such as

melamine formaldehyde. In such case, it is common to

perform the laminate as a so-called "DPL" (Direct
Pressure Laminate), whereby the top layer is pressed
directly wupon the core, or so-called "HPL" (High
Pressure Laminate"), whereby the top layer as such is

obtained by means of a pressure treatment before
providing the top layer as a whole on the core. Also,
other possibilities for forming such top layer are
possible, for example, by making use of films, by
applying a substance to be hardened, such as a varnish

or the like, or in any other manner. The decor wostly isg
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printed, either directly on the core, with the possible
intermediary of a primer, or on one or more of the

aforementioned carrier sheets or on the aforementioned

film.

It is also known that such floor panels can be applied
for forming a floating floor covering. Hereby, these
floor panels, during installation, are coupled at their
edges, either by means of a classical tongue and groove
connection, whereby these possibly are glued into each
other, or by means of mechanical coupling parts
providing for a mutual coupling of the floor panels in
horizontal as well as in vertical directions, for
example, as described in the international patent
application WO 97/47834. This document describes how the
respective coupling parts can be formed while moving the
floor panel over rotating mechanical cutting tools. This

method is also called continuous milling.

From the international patent application WO 01/96688,
it is also known to remove a material portion from the
upper edge of such laminate panels, such that the
resulting surface forms, for example, a chamfer, whether

or not then being covered by a decorative layer.

The present invention aims at a method for manufacturing
floor panels that allows to obtain a better and/or less
expensive and/or more flexible and/or more reliable good

finish. Also, the invention aims at a floor panel having

such finish.

To this aim, the invention according to its first aspect
relates to a method for manufacturing floor panels of
the type, which comprises a top layer on the basis of
gynthetic material and which, at least at two opposite

sides, has profiled edge areas that comprise at least
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coupling parts, whereby, for manufacturing the floor
panelg, one starts from a board-shaped material, with
the characteristic that the floor panels are formed at

least partially by means of a laser treatment of said

board-shaped material.

Applying a laser treatment when forming floor panels in
most cases, however, not always, means the elimination
of at least one traditional treatment, for example, a
treatment with a rotating mechanical cutting tool, such
as a milling cutter. A laser treatment requires less
maintenance than, for example, the maintenance required
by the wear of a milling cutter. Moreover, by means of a
laser beam a thin and/or smooth cut is easier to obtain

than, for example, with a saw or a milling cutter.

Preferably, for forming the floor panels of the board-
shaped material, wuse shall be made of said laser
treatment as well as of at least one or more other

treatments, said treatments being performed by means of

- one or more mechanical cutting tools, for example,

rotating mechanical cutting tools, such as willing

cutters or saws.

Said laser treatment can be performed on a board-shaped
material, of which during or after this treatment floor
panels are obtained, as well as to a board-shaped
material having already the desired or almost the

desired dimensions of the respective floor panels.

Preferably, the laser treatment shall at least be
applied for removing a material portion from the top
layer of the floor panel. In a preferred form of
embodiment, herebyv the laser treatment and the
aforementioned other treatments are combined such that,

by applying the laser treatment, the contact between, oun
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the one hand, the cutting tool, cutting toolg,
respectively, and, on the other hand, the aforementioned
top layer isg reduced, more particularly is reduced in
respect to the contact usually existing between such
cutting tools and the top layer, when such floor panels
were to be manufactured entirely by means of mechanical
cutting treatments of the board-shaped material.
Reducing this contact means a global reduction of the
wear and a prolongation of the service life of the
respective cutting tool, cutting tools, respectively.
Limiting the mechanical contact with the top layer also
effects a better and more reliable quality of the floor
panel. This advantage 1is particularly present in floor
panels with a rather brittle top layer, which breaks
under the influence of mechanical contact, such as, for
example, a thermosetting top layer on the basis of
melamine formaldehyde. More particularly, this advantage
manifests itself in particular in floor panels with top
layers in which a wear-resistant material, for example,
corundum, 1is incorporated, as such material causes a
high wear and tear with cutting tools and this
disadvantage can be considerably reduced by using a

laser treatment.

In a particular preferred form of embodiment, by means
of the laser treatment, material is removed
transversally through the top layer, over the entire
thickness thereof, preferably in the form of a cut
extending through the top layver. Hereby, it is
advantageous to combine the laser treatment and said
other treatments such that, by applying the Ilaser
treatment, the contact between the mechanical cutting

tools and said top layer is entirely excluded.

Preferably, the aforementioned profiled edge area of the

floor pansls is formed at least partially by the laser
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treatment. Hereby, in a particular preferred form of
embodiment, at least a portion of the final surface of
the profiled edge area is realized by means of the laser
treatment. It is not excluded to provide this profiled
edge area with a chamfer, whereby the final surface of
this chamfer is formed at least partially by means of

the aforementioned laser treatment.

Preferably, the final surface of the profiled edge area
is also formed, at least partially, by the
aforementioned other treatments. Hereby, then, for
example, use shall be made of mechanical tools, for
example, rotating milling tools and/or broaches. The use
of mechanical tools for forming the profiled edge areas
in floor panels, which at least comprise coupling parts,
as such is known, for example, from WO 97/47834.
According to the ©present invention, however, as
explained above, by applying these tools in combination
with a. laser treatment, the contact between these tools
and the top layer, however, can be limited or éeven
excluded, which 1limits the wear and tear of the

mechanical tools and may effect a more gqualitative

finishing.

It is known, when providing the profiled edge area and
the coupling parts, to move the floor panels along
mechanical tools, for example, by applying the so-called
continuous milling. In such configuration, within the
scope of the present invention, it 1s recommended to
fixedly attach the laser lens and to move the floor
panels also along the laser beam. However, it is not
excluded to install the laser lens movable and/or to
keep the panel still. Said laser treatment preferably
shall take place on a line, and the possibly removed
material portion preferably shall be deeper than 0.2 mm,

and even better deeper than 1 mwmm, such that the
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aforementioned material portion in depth direction
comprises a large part of the top layer and preferably

continues to below the top layer.

Surprisingly, the inventors have found that, when
forming said line, speeds can be reached that are
comparable to the speeds reached in continuous milling,
for example, speeds of more than 100 m/min, or even
better more than 150 m/min. Speeds of more than 200
m/min are also not excluded. Speeds of more than 100
m/min allow to install such laser treatment in line
with, for example, a milling process without reducing

the production speed.

When, by means of said laser treatment, the final upper
edge of the floor panel is formed, at least for a
portion of the circumference thereof, then a method
fulfilling the first aspect of the invention will effect
an exceptionally high-quality edge £finishing of the
floor panel. Presumably, this is due to the fact that,
when performing such laser treatment, the top layer, at
least at the height of gaid upper edge, can reach a
temperature at which the synthetic material in the top
layer becomes plastic, such that, after performing the
laser treatment, for example, when the top layer cools
off, a smooth upper edge is formed.

In a preferred form of embodiment, the final upper edge
formed by means of the laser treatment is performed with
an undercut. This can be realized in any manner, for
example, by inclining the laser beam, adjusting and/or
positioning the focus of the laser treatment in respect

to the workpiece, or similar.

As such, for the manufacture of floor wpanels, it is

known to start from a board-shaped waterial upcon which
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concerned that comprises particles of a wear-resistant
material, Eor example, a ceramic material, such as
Al,0;, SicC, diamond, etc. Applying a method according to
the first aspect of the present invention for
manufacturing such floor panels entails particular
advantages. With a treatment that is performed at the
upper side of the floor panel, it is expected that said
particles are molten, vaporized or split, which effects
a very high-quality treatment, in view of the fact that
there are no, or almost no, projecting hard parts at the
obtained surface. This is contrary to, for example, a
milling process, whereby either the wear-resistant
particles will be drawn out of the top layer, or the top
layer around the hard particles will be removed, such
that these particles form projecting hard parts on the
obtained surface. In comparison with a method whereby
the same material portion of the top layer is removed by
means of a milling treatment, a laser treatment of a top

layer with wear-resistant particles also includes a

" further restriction of tool wear. Moreover, this method

offers a more constant gquality and, thus, a more

reliable treatment.

In particular, the invention preferably shall be applied
for manufacturing Ilaminate floor panels comprising a
core, whether or mnot composed of several layers or
portions, a decor, as well as said top layer of
synthetic material. Preferably, the top layer of such
laminate floor panel then shows one or more of the
following features:

- that it consists of maximum three carrier sheets
soaked in resin and pressed upon the core, amongst
which a printed decor layer;

- that it is manufactured in the form of "DPL";

- that it is thinner than 0.5 mm.
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Due to 1ts small thickness, such top layer 1is
exceptionally suitable for being subjected to laser

cutting treatments.

When manufacturing floor panels, more particularly
laminate floor panels, in the traditional manner by
means of rotating cutting tools, the top layer often is
affected, and in case of a brittle top layer, for
example, of a thermosetting resin such as melamine
formaldehyde, is broken, which, for example, in the case
of a DPL (Direct Pregsure Laminate), leads, amongst
others, to a white line showing at the edge of the
panels, which remains visible in an annoying manner in a
floor covering consisting of several of such floor
panels. Coloring the edges of such panels by means of a
coloring agent in order to mask these disturbing edges
is known. The present invention does not exclude that,
during performing of a method according to the first
aspect by means of the laser treatment, whether or not
in combination with additional treatments, a thermal
surface treatment is effected in at least a portion of
the final surface of the profiled edge area. Preferably,
this thermal surface treatment consists at least in a
discoloration. By means of the heat development of a
laser treatment and the depositing of a portion of the
possibly removed material, a portion of the profiled
edge area, for example, the upper --edge of the floor
panel, can be colored dark. This latter may also avoid
that the edge of a laminate panel becomes visible in a
disturbing manner and may make the coloring of the edges
by means of a coloring agent redundant. Another possible
surface treatment consists at least of heating the
surface by means of the laser treatment, followed by
smoothing the heated surface in the heated condition, in

order to improve the smoothness of the surface.
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laser treatment is applied at least, and in a particular
form of embodiment is applied solely, for heating the
surface of the floor panels, or at least a portion of
the surface of the floor panels, with the intention of
influencing the mechanical and/or thermal and/or other
features of said portion. Such heating of the surface of
the floor panels may result, for example, in that a
subsequent treatment of this heated and preferably still
warm portion, such as a treatment with a mechanical tool
or a treatment with a laser beam or other beam, can be
performed more efficiently. So, for example, the wear of
the mechanical tool may be restricted by this, or the
energy coupling of the laser light into the surface
during the possibly following laser treatment may be
influenced beneficially. In the case that the floor
panels relate to laminate panels with a top layer on the
basis of synthetic material, such heating may lead to an
at least temporary local softening of the respective top
layer. This softening can be advantageously applied in
particular when the top layer, apart from synthetic
material, also comprises hard particles, such as
aluminum oxide (Al1203). In that case a subsequent
treatment of the top layer with a mechanical tool
experiences less resistance in order to remove the hard
particles together with the softened synthetic material,
which can-lead to a significant reduction of wear for
the mechanical tool and a better finishing gquality of
the top layer. So, for example, may the top layer be
softened in order to subsequently perform a mechanical
cutting treatment through the softer top layer, for

example, for forming the aforementioned profiled edge

areas.
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As aforementioned, the laser treatment of the first
aspect of the invention, however, preferably results in
an effective material removal from the top layer.

In a board-shaped laminate wmaterial, the material
portion removed by the laser treatment best continues
into the core, for example, up to a depth of 0.7 to 2 mm
below the upper side of the panel. It is not excluded
that said laser treatment is applied in order to remove
solely a material portion from the core. By a laser
treatment, cuts can be performed, rounded or inclined
parts can be provided at locations that are difficult to

reach or cannot be reached by cutting tools.

However, it is noted that, 1f one wants to avoid a
depositing of the removed material portion on the upper
side of the panel, during performing the laser
treatment, a blowing effect is provided, too, in order
to remove released material portions. The blowing effect
can take place by means of, either, on the one hand, %he
cutting gas flowing from the nozzle (in English called
"nozzle") preferably with a pregssure of 6 bar or more,
coaxially to the laser beam, or, on the other hand, an
extern additional gas flow having, for example, also a
pressure of 6 bar. In order to obtain an optimum removal
of the released material, preferably a blowing and/or
suction effect is provided, which is characterized by
one or more and preferably a combination of the
following features:

- that there is at least a blowing effect
substantially according to a direction opposite to
the direction with which the laser front moves
along the board-shaped material;

- that there is at least a blowing effect
substantially according to a direction sgituated
transversally to the direction with which said

laser front is moving along the board-shapsd
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material, and at the same time directed away from
the finally to be formed floor panel;

- that there is at least a suction effect transverse,
and preferably substantially perpendicular, to the
surface or the decorative side of the floor panel
to be formed, above the already formed cut in the

immediate proximity of the laser front.

It is noted that by applying a blowing and/or suction
effect with the above-mentioned features, also the
possible creation of nasty smells is counteracted and
the deposition of nasty-smelling particles on the
produced floor panels is excluded or minimized.
According to a variant, instead of gas flows or in
combination with a gas flow, rinsing cycles may be
performed with a liquid medium, such as water, alcohol
or the like. These rinsing cycles may be particularly
useful for preventing the occurrence of said nasty

smells.

In a particular preferred form of embodiment, one works

with a laser situated at an angle in respect to the

surface of the Dboard-shaped material, whereby the
arrangement at an angle is performed such that it

fulfils at least one of the following and preferably a

combination of the following features:

- that the -surface presented to the laser treatment,
in other words, the surface situated immediately in
front of the laser front, and the laser beam form
an angle smaller than 90°, as measured 1in a
projection of the laser beam onto a plane situated
perpendicularly to the plane of the plate-shaped
material and extending according to the direction

of advancement of the laser front.



WO 2006/090287 PCT/IB2006/000822

10

15

20

25

30

[
(93}

- that the surface presented to the laser treatment
and the laser beam form an angle between 50 and
70°, for example, 60°;

- that the surface presented to the laser treatment
and the laser beam form an angle according to any
of the above-defined possibilities, whereby next to
the laser beam, a gas flow is supplied to the floor
panel by means of the same laser head, in

substantially the same direction.

Such inclination of the laser beam offers particular
advantages in respect to the quality of the laser
treatment. It may lead to a more efficient treatment, a
qualitatively higher finish and/or less contamination by

deposition of the removed material.

Applying the method according to the first aspect of the
invention for manufacturing floor panels consisting at
least partially of a material on the basis of fibers,
preferably wood fibers, which are comnsolidated with a
binding agent, such as MDF or HDF, results in a broad
range of advantages. So, by means of a laser treatment,
for example, surfaces without protruding fibers can be
obtained. It is known that laminate floor panels often

comprise a core of such material.

When —performing the aforementioned treatment -step
according to the first aspect of the invention, it is
possible that the binding material at the height of said
edge becomes plastic and that this treatment step is
followed by a treatment whereby the fibers at the height
of the edge are pressed into the binding material by
means of a pressing element, such that, when the binding

material cools off, a smooth surface is obtained.
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For performing a laser treatment according to the
characteristics of the first aspect, a laser beam that
is generated by a CO, laser with an output power of more
than 1 kW and even better more than 2 kW or more than
4 kW, i1s recommended. Preferably, hereby a laser pulse
frequency 1is applied that is higher than 10kHz. Also
other laser sources, such as, for example, a Nd-YAG
laser, as well as other laser pulse fregquencies, are
pogsible. In a preferred form of embodiment, one works
with a short focal distance, for example, a focal
distance of less than 10 cm, such that the power of the
laser can be concentrated onto the top layer of the
floor panel in an optimum manner. By "focal distance",
the distance from the lens to the floor panel is meant.
Preferably, the distance from the nozzle to the floor
panel is kept small, too, for example, less than 1.5 mm,

or even better less than 1 mm.

It is noted that, when the laser treatment according to
the invention does not need to result in an effective
material removal, but solely needs to zresult in a
modification of the features of the beam-treated portion
of the floor panel, the power of the applied laser beam
can be limited to 100 or 200 Watts.

Further is noted that wvarious precautions can be taken
in order- to promote the coupling of the laser energy in
the floor panel. So, for example, in the case that the
laser treatment is applied for treating the top layer of
the floor panel, components can be present in the
synthetic material or the resin that promote such
coupling-in of the laser energy. So, for example, soot
particles mixed into the resin may have a very
beneficial effect. Also the application of hard
particles other than Al203, such as TiC, Tip2, diameond,

BC4 ig recommended, as thesge have a more beneficial
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effect onto the coupling-in of the laser light in the
synthetic material of the top layer. Agents that
preferably are omitted as constituents and/or
contaminants of the top layer are, for example, bauxite

and barium sulfate.

The laser source preferably is erected external to the
working area of the laser beam, for example, external to
a machine in which both the respective laser treatment
and another treatment step in the method are performed.
In such a configuration, the laser beam is lead towards
the lens over a stabilized optical path, either by
mirrors, as can Dbe the case with a CO; laser, for

example, or by a glass fiber, as can be the case with a

Nd-YAG laser.

In a preferred form of embodiment, the laser beam, on
its optical path, can be split into several beams by
means of a so-called "beam splitter". Splitting a beam
originating £from one laser source into at least two
laser beams is advantageous in the case of a method for
manufacturing floor panels, in view of the fact that in
this manner two edgeg can be treated at the same time,
whereas the space taken by laser sources, for example,
by CO, laser sources, remains limited. Preferably, the
two aforementioned laser beams treat two opposite sides
of the floor panel. It is clear that in case a laser
beam is split into several beams, the required power of
the laser source equals the sum of the reqﬁired power of

the beams, plus the losses that occur as a result of the

splitting.

It is clear that a method according to the first aspect
of the invention, instead of being applied with the
aforementioned laser treatment, can algo be applied with

another treatmsnt, whereby this treatment utilizes a
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beam other than a laser beam, such as, for example, a
water beam, an electron beam, an ion beam, a plasma
beam, a particle beam, such as a sand beam, a spark
beam, such as a series of sparks in electro-discharge
erosion, or the like. It is noted that, for example, for
applying electrical sparks, use can be made of a
gomewhat conductive top layer, such as is known, for
example, from the international patent application WO

2004/050359.

A discoloration of an edge of a floor panel, such as
explained 1in reference to the £first aspect of the
invention, can also be obtained by other heat sources
than a laser beam. It is clear that such method, the
discoloration being obtained by whichever heat source,
provides for that the appearance of said disturbing
white line is entirely or partially avoided. Therefore,
the present invention, according to a second independent
aspect, relates to a method for manufacturing floor
panels, more particularly laminate panels of the type
comprising a core, a decor, as well as a top layer on
the bagis of synthetic material, with the characteristic
that the method comprises at least a treatment step
whereby, by means of a heat source, a thermal treatmenﬁ
is given to at least one edge, preferably an upper edge,
of the laminate panels, whereby this thermal treatment
comprises a- discoioration of the respective edge:
Preferably, such method is applied as a post-treatment
for coloring light-colored edges that are obtained ag a
result of a cutting treatment through the top layer of

the laminate panels.

The inventors have found that getting the power of the
heat source, e.g. of a laser beam, leads to getting the
color of the treated edge. So, for example, it is

possible to wary the obtainad color between light brown



WO 2006/090287 PCT/IB2006/000822

n

10

15

20

25

30

LI
(¥

16

and dark brown or black. These colors are particularly
interesting for the post-treatment of floor panels
imitating dark species of wood or stone. Such dark
decors are present, for example, in imitations of wood
species such as dark oak, wengé and the like, or in
floor panels having a shadow effect at the edge in their
decor, as can be the case, for example, when creating an
optical illusion of an impression next to the edge, such
as a chamfer, by means of the decor. In fact, with
panels with such dark decors, the aforementioned white
line will appear most disturbing. Preferably, in such
method, use is made of a laser beam having an adjustable
power between 20 and 200 W, and even better between 50
and 100 W. Obtaining said discoloration presumably
occurs by means of one or more of the following
possibilities:
- partially burning the top layer,
- partially burning the core,
- partially burning the decor,
- depositing soot particles as a result of burning
either the top layer, or the core, or the decor,
- starting a chemical reaction in the top layer or

the core.

According to a deviating variant of a method according
to the second aspect of the invention, it i1is also
possible that a chamfer provided at the upper edge of -
the floor panel, or another surface obtained by removing
a material portion at the upper edge of the flocor panel,
is provided with a color by means of a heat source. In a
preferred form of embodiment of such method, the
coloration takes place simultaneously with the
application of said surface. This can be, for example,
by means of a laser Dbeam. It is noted that this

deviating variant is preferable in particular with small
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surfaces, for example, with a dimension in one direction

that is smaller than 1 mm.

According to its third aspect, the invention also
relates to a method for manufacturing floor panels, more
particularly laminate panels of the type comprising a
core, a decor, as well as a top layer on the basis of
synthetic material, with the characteristic that the
method comprises at least a treatment step, whereby, at
least partially by means of a laser treatment, a relief

is applied on the upper surface of the f£loor panels.

The application of a relief on the upper surface of the
floor panels, such as a relief that at least partially
consists of a wood or a stone structure, at least
partially excludes a press treatment and the wear of the
press plate related thereto. Moreover, due to the
digital control of a laser treatment, changing the
relief is simple. Where traditionally a press plate had
to be exchanged in order to provide another relief in
the top layer of the laminate material, according to the
third aspect of the invention the laser treatment can be
controlled by another program in order to obtain said

other relief in the top layer.

According to a deviating form of embodiment of the third
aspect, the relief that is provided on the upper surface
by means of a laser treatment, possibly in combination
with the aforementioned wood or stone structure, can
also comprise a zone from which material has been
removed in order to imitate a joint or a chamfer. This
zone can be situated as well at the edge of the floor
panel as on the upper surface. In the latter case, it
may, for example, be applied for rendering the
appearance of a laminate imitating several wooden planks

or stone tiles more realistic by removing material in
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the shape of a joint between the represented planks or

tiles.

The obtained zrelief, for example, the wood or stone
structure and/or the joint, thereafter may or may not be
colored by means of a coloring product, for example, by
means of a paint. The method, which is known as such
From the international patent application WO
2004/108436, for coloring impressions provided in the

top layer, can be applied to this end.

Tt is noted that also according to the third aspect, the
laser treatment can be performed both on a larger board-
shaped laminate material as on board-shaped laminate
material already having the desired, or almost the

degired, dimensions of the intended floor panel.

According to a fourth aspect, the present invention
relates to a method for manufacturing floor panels, more
particularly laminate floor panels of the type
comprising a core, a decor, as well as a top layer on
the basgis of synthetic material, whereby this method
comprises at least the following treatment steps:

- producing a press plate that is provided with a
relief,

- forming the aforementioned floor panels, whereby
said press plate is at least applied for realizing,
by means of said relief, embossed portions in the
upper surface of the floor panels, and wmore
particularly in a board from which subsequently
floor panels are formed,

with the characteristic that said relief in the press

plate 1is realized at least by means of a laser

treatment.
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Because a laser treatment is digitally controlled, the
method according to this fourth aspect of the invention
leads to a flexible manufacturing of floor panels. It
allows, for example, to obtain a press plate with a
relief, such as a wood or a stone structure, without
utilizing an etching process. The etching process is
little flexible, as it requires many intermediate steps.
Traditionally, an etching process in fact consists of
providing a mask of gel that is hardened selectively by
means of light, and thereafter etching away the portions
of the press plate that are not covered by the mask.
Obtaining a mask by selectively hardening gel can take
place by covering gel portions that do not have to be
hardened by means of a film and, after exposing the gel

to light, rinsing away the unhardened gel portions.

It is noted that the laser treatment can relate to a
material-removing, such as laser milling, as well as to
a material-depositing process, such as laser cladding,
gselective laser sintering or selective laser melting.
So, for example, in such manner material can be removed,
which, for example, is showing at a wood oxr stone
structure, or in a selective manner material, such as
hard particles, for example, Al,05, or the like, can be
deposited, for example, in the form of a wood or stone

structure.

Applying the laser treatment as a part of a material-
depositing process, amongst others, in the case of
producing a press plate with a relief, leads to
particular advantages. For producing a relief intended,
for example, for realizing embossed portions in the
upper surface of the floor panels in the form of a wood
or a gtone structure, the press plate only has to be
treated, or, in other words, material must be deposited

onto the press plate only there, where the corresponding
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embossed portions, for example, the wood pores, have to
be located at the floor panel. This is contrary to a
material-removing process that has to treat the press
plate everywhere, possibly with the exception of the
locations where the corresponding embossed portions have

to be located on the floor panel.

In general, it can be stated, however, this does not
always have to be so, that less than one-half of the
upper surface of the floor panel comprises embossed
portions, such that a material-depositing process in
most cases leads to a shorter treatment time. Also the
possibility to deposit another material, such as wear-
regsistant ceramic material, for example, Al;03, whether
or not in a selective manner, is a particular advantage
of applying a material-depositing process. In this
manner, the surface, or certain portions of the surface,
can be provided with particular properties; for example,
the wear resistance of the press plate can be enhanced

locally.

Applying a press plate according to the fourth aspect of
thig invention for forming a £floor panel, or a board
from which subsequently such floor panels are formed,
regults, by means of the aforementioned relief, in
embossed portions in the floor panel which, for example,

represent a wood or stone structure.

Tt is clear that the possibilities of the laser
treatment are not limited to providing a wood or stone
structure. So, for example, alsc a projection can be
formed on the press plate that forms, during pressing,
embossed portions on the upper surface or at the edge of

the floor panels, which form, for example, a chamfer orx

a joint.
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Tt is noted that the present invention also relates to a
floor panel with the characteristic that, for the
manufacture thereof, a method according to one or more

aspects of the invention is applied.

Further characteristics of the aforementioned methods
and floor panels will appear from the following

described examples and the appended claims.

With the intention of better showing the characteristics
of the invention, hereafter, as an example without any
limitative character, several ©preferred forms of
embodiment are described, with reference to the

accompanying drawings, wherein:

Figure 1, in a highly gchematized  manner,
represents several treatment steps in a method for
manufacturing floor panels according to the present
invention;

figures 2 to 5, at a larger scale, represent cross-
gections according to lines II-II, TIII-III, IV-IV
and V-V, respectively, in figure 1;

figure 6 shows a variant of the portion indicated
by F6 in figure 2;

figure 7 represents a variant in a cross-section
according to line VII-VII in figure 1;

figures 8 to 10 represent more variants;

figures 11 to 16 represent cross-sections similar
to those of figures 9 and 10, however, for further
variants;

figures 17 and 18 represent another variant;
figures 19 and 20, at a smaller scale, represent
another method according to the invention;

figure 21 represents a highly enlarged and
schematizad representation of the area indicated by

F18 in figure 5;
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figure 22 represents another method according to
the invention;

figure 23 represents a cross-section similar to
that of figure 21, however, for a variant;

figures 24 to 26 schematically represent still
other variants according to the invention;

figures 27 to 30 illustrate another two variants of
methods according to the invention, whereby figures
28 to 30, at a larger scale, represent the portion
indicated by F28 in figure 27;

figure 31 represents still another preferred form
of embodiment of a method according to the

invention.

Figures 1 to 5 represent a method for manufacturing
floor panels 1. More particularly, this relates to floor
panels, 1, in particular laminate panels, of the type
comprising a core 2, a decor 3, as well as a top layer 4
on the basis of synthetic material 5. For manufacturing
the floor panels 1, one starts from a board-shaped
material, in this case, board-shaped laminate material
6. In the represented example, this board-shaped
laminate material 6 already has approximately the
desired dimensions of one floor panel 1. After forming
the floor panels 1 from the board-shaped material, the
floor panels 1 have profiled edge portions 9, which at
least comprise coupling parts 10, provided at leasgst at
two opposite sides, and in this case at all four sides,
namely the longitudinal sides 7A-82A and the short sides
7B-8B. Hereby, the floor panels 1 are formed at least
partially by means of a laser treatment 11 from the
board-shaped material, in this case, thus, the laminate
material 6. In this case, the floor panel 1 comprises
profiled edge portions 9 at both pairs of sides and the

laser treatment 11 is performed at each side.
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For forming the floor panels 1, in the represented form
of embodiment, apart £from the aforementioned Ilaser
treatment 11, furthermore use is made of one or more
other, preferably machining treatments 12, by means of
one or more cutting tools 13, such as, for example,
rotating or translating milling cutters 14, one or more
gaws 15 or the like, as described in the following. More
particularly, in the example of figure 1 at each side
7A-8A-7B-8B one treatment step is performed by means of
a saw 15 and two treatment steps are performed by means
of a rotating milling cutter 14. Hereby, the so-called
continuougs milling is concerned. As represented, the
floor panel 1 Thereby first 1s moved with its
longitudinal sides 7A-8A along the laser beams 16 and
the rotating milling cutters 13 in order to form the
respective edge areas 9, after which the floor panel 1
ig subjected to similar treatments at its short sides

7B-8B.

In order to avoid that each laser beam 16 is operating
unnecessarily, the respective laser performing the laser
treatment 11 can be switched on and off by means of a
signal detecting the presence or absence of a £floor
panel 1. Possibly, also a so-called "beam dumper" can be
provided, which neutralizes such laser beam 16 when no
floor panel 1 1is present and the laser beam 16

unexpectedly would remain beaming.

The aforementioned other treatments 12, in this case,
the three successive machining treatments at two
opposite sides 7-8 of the floor panel 1, preferably are
performed in one and the same machine 17. Preferably,
the laser treatment 11 also shall be performed in this
machine 17, although it is not excluded that particular
advantages are obtained wher the laser treatment 11, as

represented in figure 1 for the treatment of the short
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sides 7B-8B of the floor panel 1, takes place outside
machine 17 with which said other treatments 12 are
performed. When mounting the laser head 18 in a
conventional processing machine, it i1s recommended to
protect it as good as possible from dust created as a
result of gaid other treatment 12, which, of course, is
less critical when the laser head is situated outside
machine 17. By "laser head 18", that part of the laser
installation is intended that comprises the lens 19 and
the so-called nozzle 20. Remaining parts of the laser
installation, such asg, for example, the laser source and
the optical path, are not represented in the figures,

however, preferably are situated external to machine 17.

It ig clear that the sequence of the treatments, such
ag, amongst others, those represented in figure 1, can
be varied at random and that, for example, first one or
more other treatments 12 can be performed at the board-
shaped laminate material 6 before performing the laser
treatment 11, such as, for example, illustrated by the
alternative arrangement 21 of the laser represented in
dashed 1line in figure 1. Also, the laser treatment 11
can be followed by one or more other or similar

treatments. It 1is also clear that it is possible to

- first treat the short sides 7B-8B- - and thereafter the

longitudinal sides 7A-8A of the floor panel 1. Also the

-gimultaneous or alternating performance of treatments at

the longitudinal and short sides is not excluded, and
one can also restrict oneself to processing only the
longitudinal, or only the short sides, or only one side.
Also, several laser treatments can be performed at one

side, whether or not realizing a common cut.

As represented in figure 2, the lasesr treatment 11
preferably is applied at two opposite sides 72A-8A, and

even better simultaneocusly at these two sidez. Both
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laser beams applied thereby then preferably originate
from one laser source, the beam of which is split by
meang of a so-called '"beam gplitter", which is known as
such. It is clear that also more than two laser beams
can be applied at the same time, or that more than two
sides can be simultaneously treated, whether or not by

laser beams originating £from one and the same laser

souxrce.

The laser treatment 11 represented in figure 2 is
applied at least for removing a material portion 22 from
the top layer 4 and more particularly for forming a cut
therein. Here, the treatment is also applied for
removing a material portion 22 from the core 2, in such
a manner that the laser treatment 11 in this case also
defines at least the profiled edge area finally to be
realized. In the represented example, the laser
treatment 11 applies a cut in the decorative side 23 of
the floor panels 1, whereby a portion of the obtained
surface 24 forms the upper edge 25 of the floor panels

1.

It is noted that it is recommended to keep the distance
FD between the laser lens and the floor panel 1, the so-
called focal distance, small, for example, smaller than
10 cm. In this manner, the laser energy is concentrated
in a small area, such that substantially solely the top
layer 4 and possibly the core 2 directly beneath the top
layer 4 are removed. Maintaining a short focal distance
guarantees an energy-efficient treatment of the top

layer 4 of the floor panel 1.

The distance ND ("nozzle distance!") of the nozzle 20 to
the floor panel 1 is in the order of magnitude of 1 mm.
Minor deviations that mayv manifest themselves in the

distance ND have only @ small impact on ths efficiency
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in general or the depth of such laser treatment 11 in’
particular. So, for example, the typical deviations in
the order of mwmagnitude of 0.05 mm as a result of
transporting the floor panels 1 along the laser beam 16

will have no or almost no influence.

Tt ig noted that, at least in the represented examples,
the floor panels 1 are processed with the decorative
side 23 downward. It is clear that within the scope of
the invention, also other orientations of the floor
panels 1 and the pertaining treatments are possible. It
is clear that the floor panels, during processing, are
guided in a suitable manner. Guiding techniques are
known as such and thus are not set forth in greater

detail.

Further 1is noted that during the performance of a
treatment step in which a laser is applied, prefexrably a
cutting gas 26 1s used, for example, compressed air,
nitrogen or the 1like, which, by the nozzle 20, is
supplied coaxially with the laser beam 16. The function
of such cutting gas 26 can be a double one. Firstly,
this gas cools the lens 19; secondly, it can blow away a
portion of the possibly removed material of the floor
panel 1. Synergetic effects between the cutting gas 26
and the laser treatment 11, by which the efficiency of

the laser treatment 11 increases, are not excluded.

In the represented arrangement, it is recommended to pay
particular attention to keeping the laser lens 19 free
of dust or any other dirt. This i1s possible by
providing, £for example, a continuous air stream above
the laser lens, such that the chance that an incident
dust particle remains on the laser lens is minimum. Such
dust particle can lead to burning-in and increases the

rigk of the lens 19 bursting. It is also possible to
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build a screen around the entire laser apparatus, out of
which the laser beam 16 can be guided by means of a
window. In the case of a CO; laser beam, such window may
consist, for example, of ZnSe. In the case of a Nd-YAG
laser, the window may consist of glass or gquartz. In
connection therewith, it is also noted that a so-called
"fiber laser" can be applied in such dust-rich
environment in an advantageous manner. Namely, such
lasers can be built in the same power range as a CO,
laser, however, offer a larger incorporation flexibility
for the integration thereof in a machine 17. Nd-YAG and
fiber lasers in particular will be applied there, where
the material portion 22 to be removed does not contain

any organic material.

As represented in figures 3 to 5, the aforementioned
laser treatment 11 and the subsequent aforementioned
other treatments 12, in this case the aforementioned
three machining treatments, are combined such that by
applying the laser treatment 11, the contact between the
cutting tools and the aforementioned top layer 4 is

reduced, or, as in this example, is avoided.

To this aim, as shown in figure 3, in a treatment
following the laser treatment 11, a material portion 27
can be removed, by means of a saw cut 28, up into the
aforementioned cut, such that the surplus portion 29 of
the top layer 4, and possibly a portion of the core 2
beneath this top layer 4, is separated from the £floor
panel 1 and thus the contact between cutting tools in
subsequent treatments and the top layer 4 is limited and
preferably even is avoided. Figures 4 and 5 show how the
edge regions 9 of the floor panels 1 thus can be formed

further, for example, by means of rotating milling

tools.
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Figure 6 shows that in a preferred form of embodiment,
the laser beam 16 is incident under an angle A < 90°,
preferably under an angle A=87° up to 89°, onto the
upper side 30 of the floor panel 1. In this manner, the
laser treatment 11 creates an inwardly inclined edge at
the wupper edge 25 of the panels, whereby a good
adjoining among adjacent floor panels 1 in a floor
covering can be obtained. Figure 6 also represents an
additional extern gas flow 31, which is applied
approximately perpendicular to the laser beam 16,
directed away from the floor panel 1 to be formed, in
gsuch a manner that a possible deposition is blown away

from the panel.

Figure 7 represents a particularly preferred form of
embodiment of the method according to the first aspect
of the invention. Hereby, the laser beam 16 is directed
considerably inclined in respect to the direction of
movement 32 of the floor panels 1, such in a direction

as represented and such as defined in the claims.

‘Preferably, the laser beam 16 forms an angle B < 80°,

and even better an angle B in the order of magnitude of
60°, with the wupper side 30 of the floor panel 1.
Surprisingly, the inventors have found that such
inclination minimizes a potential deposition of the
removed material, whereas the efficiency and quality of
the treatment remains acceptable. -Presumably, the first
is due to the fact that the cutting gas 26 blows away
the removed material along the already formed cutting
line 33. It is noted that the invention does not exclude
that the laser Dbeam 16 also assumes other angles in
respect to the floor panel 1, for example, an angle B >

g80¢°.

Preferably, the forms of saswmbodiment of figure 6 and

figure 7 shall be combined in order to thereby obtain an
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optimum safeguarding against deposition on the floor
panel 1 and to obtain a good adjoining of the floor
panels 1. It is evident that the aforementioned extra

gas flow can be applied in all forms of embodiment of

all aspects.

Figure 8 shows a variant of the method according to the
first aspect of the invention, whereby first a laser
treatment 11 and a saw cut 28 are performed, as
described herein above by means of figures 2 and 3,
however, such that the saw cut 28 does not reach up into
the cut of the laser beam 16, and therefore the surplus
portion of the top layer 4 will not be separated
automatically. However, the saw cut 28 is performed such
that the mutual distance d between this saw cut 28 and
the cut provided by means of the laser beam 16 allows to
break off the surplus portion 29 of the top layer 4 by
means of a pressure element. In case that the method is
applied to a floor panel 1, the core 2 of which
substantially consists of a material on the basis of
fibers, such as, for example, MDF or HDF, it is
preferred that the distance d 1in most cases is
restricted to 0.7 mm. This pressure element simply can
consist of a guide 34 varying its height in longitudinal
direction, which pushes away the surplus portion of the
top layer 4 and effects the breaking off of this portion
of the core 2 of the floor panel 1.

Figures' 9 and 10 represent a variant of a method
according to the invention. Hereby, firsgst a saw cut 28
is provided in a side of the £floor panel 1, and
thereafter, by means of a laser treatment 11, a cut 22
igs performed up into said saw cut 28, such that in this
case, too, the surplus portion of the top layer 4 isg
released, for example, automatically, or can easilv be

pushed away, as explained herein above with reference to
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figure 8. After these treatment steps, the profiled edge
areas 9 can be formed further, for example, as
represented in figures 4 and 5, such that contact
between the possible cutting tools and the top layer 4

ig limited or avoided.

Figures 11 and 12 show a variant, whereby the surplus
portion of the top layer 4 first, preferably to a major
part, is removed by means of, for example, a rough and,
due to its simple straight shape, easy to grind milling
cutter 14, after which a laser treatment 11 is performed
that shapes the upper edge 25 of the panel. After both
treatments, other treatments, for example, treatments as
represented in figures 4 and 5, further shape the
profiled edge area. During further shaping the profiled
edge area, the contact between the cutting tools and the

top layer 4 shall be limited, or even avoided.

As figure 13 shows, it is not excluded that the laser
treatment 11 shaping the upper edge 25 of the floor

panel 1 is performed after forming the coupling parts

10.

Figures 14 to 16 show another variant of the method of
figure -1. Hereby, the surplus portion 29 of the top
layer 4 is only to a major part removed by providing,
for-example, successively a cut 22 in the top layer 4 by
means of a laser treatment 11 and removing a material
portion 22, for example, by means of a saw 15, up into
the aforementioned cut. Hereafter then preferably
treatments follow analogoug to those represented in
figures 4 and 5. It is noted that such saw in all
described cases also may be a milling cutter or another
tool. The upper edge 25 of the floor panel 1 then
preferably can be formed in the last treatment step, for

evample, also by a machining treatment, which then,
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however, will come into contact with the top layer 4.
The possibly applied cutting tool 13 during forming of
the upper edge 25 of the panel preferably shall consist
of polycrystalline diamond (so-called "PKD"), and still
better of mono-crystalline diamond (so-called "MKD").
Also, cutting tools can be applied, the cutting edge of
which is coated with a hard layer, such a chemically
vapor-deposited diamond coating (in English known as

"CVD toolsgs" or "Chemical Vapor Deposition Tools") .

A method as represented in figures 14 to 16 can be
applied, for example, when the upper edge 25 of the
floor panel 1 is formed by a chamfer, whereby this

chamfer is entirely formed by a cutting tool 13.

Figures 17 and 18 illustrate a method whereby the
aforementioned profiled edge area comprises such chamfer
36 that is formed at least ©partially Dby the
aforementioned laser treatment 11. When performing such
treatment, the laser beam 16 will meet the floor panel 1
in an inclined manner, namely at an angle A > 90°, and
still better at an angle A in the order of magnitude of
135°. Ag represented in figure 18, subsequently thereto
also a saw cut 28 can be performed similar to the one
represented in figure 3, such that the surplus portion
of the top layer 4 1is removed and that during the
aforementioned other treatments 120 no,"or only a
limited, contact with the top layer 4 is made. Also, the
laser treatment can be applied exclusively for forming
the chamfer, or for a portion thereof, whereas all other
material is wmilled away, whether or not by means of
milling treatments through the top layer, whereby the
laser then only has the purpose of forming the surface

of the chamfer.
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As illustrated in figures 1 to 18, various variants of a
method according to the first aspect of the invention
are possible. It is clear that within the scope of the
invention, various treatment steps can be combined to a
method for forming a floor panel 1 that entails one or
more of the above-mentioned advantages. Also, the mutual
sequence of the various treatment steps can be changed
at random, or laser beams can be applied in several

treatment steps.

Figures 19 and 20 show a variant of a method according
to the first aspect of the invention. Contrary to the
examples shown in figures 1 to 18, the laser treatment
11 of figures 19 and 20 is performed at board-shaped
laminate material 6, from which during or after the
laser treatment 11 several floor panels 1 are obtained.
In this case, material portions are removed from the top
layer 4 by means of several laser beams, and preferably
those removed material portions continue up into the
core 2 of the board-shaped laminate material 6. The
other treatment 12, for example, a saw treatment as
represented by saws 36, following after said laser
treatment 11, can, without contacting the top layer 4,
divide the board-shaped laminate material 6, for
example, into smaller pieces of board-shaped laminate
material 6 having approximately the desired dimensions
of a  floor panel 1. These smaller pieces -then can be

subjected to a method as represented in figures 1 to 18.

Figure 21 represents, highly enlarged, the top layer 4
of a floor panel 1. This top layer 4 is situated on top
of the core 2 of the floor panel 1 and consgists of two
carrier sheets soaked in resin 37, of which one carrier
sheet 38 carries a printed decor 3 representing, for
example, a wood pattern or a stone pattern, and forms

the decor layer. The decor laysr ig covered by a so-
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called overlay, which consists of a transparent carrier
sheet 39 also soaked in resin. The represented top layer
4 also comprises particles 40 consisting of a wear-
resistant, preferably ceramic, material, such as Al;0,.
The particles 40 are represented at the bottom side of
the overlay, however, it is clear that they can be
situated everywhere 1in the top layer 4, however,
preferably above the decor 3. By the laser treatment 11,
at the top layver 4 a smooth surface 41 at the cut can be
obtained, as on the obtained surface, as represented, no
or almost no projecting hard parts are present. By the
laser treatment, the hard particles namely are molten,
vaporized or split by a thermal shock related to the
laser treatment, contrary to another treatment 12, as,
for example, milling, whereby the particles are drawn in
pieces out of the material and thus a rather rough cut

is created.

The core 2 of the floor panel 1 preferably consists of a
material on the basis of fibers, preferably wood fibers,
which are consolidated by a binding material, such as
MDF or HDF. Preferably, when performing the laser
treatment 11, the binding material becomes plastic and
is this treatment step followed by a treatment whereby
the fibers are pressed into the binding material by
means of a pressing element, such that, when the binding

material -is - cooling off again, a smooth surface is

obtained.

Figures 22 and 23 represent a method according, amongst
others, the second aspect of the invention. To this aim,
this method comprises at least a treatment step in
which, by means of a heat source, in this case a laser
beam 16, a thermal treatment is given to at least one
edge, preferably an upper edgz 25, of the laminate

pansls, whereby this thermal treatwent includes a
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discoloration 42 of the respective edge. Figure 23 shows
an enlarged view of the area indicated by F23 in figure
22 and shows that the respective discoloration
preferably manifests itself at least on the top layer 4,
and, as represented, still better continues over the
entire top layer 4 even up to the core 2. The
discoloration presumably is obtained by the partial
burning of the top layer 4 and/or the core 2 and/or the
decor 3 and/or the deposition of soot particles as a
result of a burning, either of the top layer 4, or of

the core 2 or of the decor 3.

Preferably, the heat treatment in the second aspect of
the invention is performed by means of a heat source,
the power of which can be set in function of the desired
color of the respective edge. Hereby, a variation
between 1light brown and black is preferred, as such

discoloration is desired in particular with dark decors.

Figures 24 and 25 illustrate a method according to the
fourth aspect of the invention. To this aim, they

represent a method comprising at least two treatment

steps.

Figure 24 illustrates the first treatment step, namely
producing a press plate 43, which is provided with a
relief 44. As represented in figure 24, this relief is
realized at least by means of a laser treatment 11.
Here, a laser treatment 11 is concerned that is
digitally controlled and removes material portions from
a substrate in order to form the aforementioned relief
on the press plate. The represented relief consists of
geveral kinds oF projections. These projections are
intended, for example, for applying embossed portions in
the floor parel 1 in the shape of wood pores or the

like, or in order to impress Joints into the laminate
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material 6. The use of such relief ig well known as

such.

Figure 25 shows how such press plate then in a second
treatment step is applied for forming the aforementioned
floor panels 1, in order to realize, by means of said
relief, embossed portions in the upper surface of the
floor panels 1, and more particularly in a board-shaped
laminate material 6, from which subsequently such floor
panels 1 are formed. In this case, this relates to a
laminate material 6 of the DPL type, whereby in a press
45, at the upper side of a core 2, preferably a wood-
based core 2, the top layer 4, consisting in this case
of two carrier sheets soaked in resin, is directly
pressed wupon the core 2 wunder the influence of
temperature and pressure. At the underside of the core
2, a backing layer 46 is provided, which also consists

of a carrier sheet soaked in resin.

According to a particular preferred form of embodiment,
which is represented in figure 26, the press plate 1is
provided with a relief by means of a material-depositing
process, for example, a laser treatment, such as
gselective laser sintering, laser cladding or the like.
By such process, the relief can be built up in layers
and this relief possibly may consist of another material
than the material of the press plate, for example, a
material with particular features, such as a wear-
resistant material. As represented, this material 47 can
be supplied in the form of a powder, after which it is
consolidated at the desired location, for example, under
the influence of a laser beam 16. In such laser
treatment, it is preferred to apply a Nd-YAG laser, in
combination with a so-called sgcanner. This scanner, as

known, consists of a set of mirrors deflecting the beam
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towards the desired location of incidence on the press

plate.

It is noted that the various aspects of the invention
can be combined with each other, as long as they are not
contrary to each other, to form a method for
manufacturing floor panels, which, when being performed,

offers one or more of the above-mentioned advantages.

Further, it is noted that by the aforementioned movement
of the floor panels 1 over the laser beam 16, or the
possible cutting tools of the aforementioned other
treatment 12, a relative movement is intended and that
it is thus not excluded that both the floor panels 1 and
the laser beam 16 move and/or that, in a particular
case, only the laser beam 16 moves. The most preferred
form of embodiment, however, is the one whereby only the

floor panels 1 are moving.

Figures 27 and 28 represent a method according to the
invention, whereby the laser treatment 11 is applied for
manufacturing floor panels 1 whereby a sunk edge area 48
is provided at one or more wupper edges 25. More
particularly, hereby the sunk edge area 48 ig realized
at least by means of a laser beam 16 beaming on the
floor panel 1 at the height of the upper edge 25. As
represented in figure 27, the laser beam 16 is applied
at least for heating and/or softening the top layer 4
and/or of a material situated therebeneath. As
represented in figure 28, then the heated or softened
material, by means of a pressing roller 49 or other

pressing element, is transformed to a sunk edge area 48.

According to an alternative method that is illustrated

in figures 29 and 30, the lassr treatment of figure 27

8]

is applisd for removing a wmatsrial 22 from the top laver
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4 and/or a material =situated therebeneath, more
particularly the core 2, in such a manner that the
portion of the top layer 4 situated at the upper edge 25
of the floor panel can be pushed towards the core 2 or
the like, such that in this case, too, a sunk edge area
48 is created. It is noted that, when performing this
method, preferably glue 50 ig provided in the formed cut
22 in order to retain said portion of the top layer 4 in
its transformed position, in other words, the position

of this portion represented in figure 30.

Figure 31 represents a method according to the invention
whereby at least a suction effect or suction operation
51 is created transverse, and in this case
perpendicular, to the surface or decorative side 23 of
the floor panel 1 to be formed, above the already formed
cut 22 in the immediate proximity of the laser front. By
the immediate proximity of the laser front is meant
there, where the smoke gasses and particles rise or are
deposited. As aforementioned, such suction operation 51
preferably is combined with a blowing operation, such

as, for example, the external gas flow 31 represented in

figure 6.

According to a deviating form of embodiment of the
invention, another beam technique instead of "laser™
shall be applied, where thig is possible. The laser beam
can be replaced, for example, for cutting, by a beam of
another medium, whereby medium has to be understood in
its broadest sense, and whereby, amongst others, an ion
beam, electron beam, liquid beam, gas beam, spark beam
(electric discharge machining), or the 1like are

contemplated.

The present invention is in no way limited teo the forms

of embodiment dezgcribed by way of sxample and
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represented in the figures; on the contrary may such
method and such panel be realized according to various
variants, without deviating from the scope of the
invention. The aforementioned saw cut 28, for example,
5 may also be realized in any other manner, possibly with

a laser, too.
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Claims.

1.- Method for manufacturing floor panels, of the type,
which comprises a top layer (4) on the basis of
synthetic material (5) and which, at least at two
opposite sides (7A-8A; 7B-8B), has profiled edge areas
(9) that comprise at least coupling parts (10), whereby,
for manufacturing the floor panels (1), one starts from
a board-shaped material (6), characterized in that the
floor panels (1) are formed at least partially by means

of a laser treatment (11) of said board-shaped material

(6) .

2.- Method according to c¢laim 1, characterized in that
for forming the floor panels (1) of the board-shaped
material, use is made of said laser treatment (11) as
well as of at least one or more other treatments (12),
which are performed by means of one or more mechanical

cutting tools (13).

3.- Method according to any of the preceding claims,
characterized in that said laser treatment (11) at least
is applied for removing a material portion (22-29) from

the top layer (4).

4 .- Method according to claims 2 and 3, characterized in
that the laser treatment (11) and the aforementioned
other treatments (12) are combined such that, by
applying the laser treatment (11), the contact between,
on the one hand, the cutting tool (13), cutting tools,
respectively, and, on the other hand, the aforementioned
top layer (4) is reduced, more particularly is reduced
in regpect to the contact usually existing betwsen such
cutting tools and the top layer, when such floor panels

(1) were to be manufactured entirely by means of
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mechanical cutting treatments of the board-shaped

material.

5.- Method according to claim 3 or 4, characterized in
that by means of the laser treatment (11), material is
removed transversally through the top layer (4), over

the entire thickness thereof, preferably in the form of

a cut (22) extending through the top layer (4).

6.- Method according to claim 5, characterized in that
the laser treatment (11) and said other treatments (12)
are combined such that, by applying the laser treatment
(11), the contact between the mechanical cutting tools

and said top layer (4) is entirely excluded.

7.- Method according to any of the claims 4 to &6,
characterized in that it is applied for removing excess
material (27) when forming the profiled edge area (9)
and that hereby at least two cuts are realized, on the
one hand, a cut (22) by means of a laser treatment (11)
at least partially through the top layer (4), and, on
the other hand, a cut (28) by means of at least one
mechanical cutting tool (13), whereby both cuts border a
quantity of excess material (27), which comprises at
least a portion (29) of the initial top layer (4) and

which, by providing both cuts, is released entirely.

8.- Method according to any of the claims 4 to &6,
characterized in that it is applied for removing excess
material when forming the profiled edge area, and that
hereby at least two cuts are realized, on the one hand,
a cut by means of a laser treatment (11) at least
partially through the top layer (4), and, on the other
hand, a cut by means of at least one mechanical cutting
tool (13), whsareby both cuts border a guantity of excass

material, wnich comprises at least a portion of the
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initial top layer (4) and which, by providing both cuts,
is connected to the board-shaped material solely by a
remaining weakened material portion, which then simply

ig removed, for example, by breaking it off.

9.~ Method according to any of the preceding claims,
characterized in that said laser treatment (11) at least
is applied for removing a material portion (22) from the

core (2).

10.- Method according to any of the preceding claims,
characterized in that said profiled edge area (9) is

formed at least partially by said laser treatment (11).

11.- Method according to claim 10, characterized in that
by means of the laser treatment (11) at least a portion
of the final surface of the profiled edge area (9) is

established.

12 .- Method according to claim 11, characterized in that
said profiled edge area is provided with a chamfer (35),
whereby the final surface of this chamfer is formed at

least partially by means of said laser treatment (11).

13.- Method according to any of the preceding claims,
characterized in that by means of the laser treatment
(11), whether or not -in combination with additional
treatments, a thermal surface treatment is effected at
least in one portion of the final surface of the

profiled edge area.

14 .- Method according to claim 13, characterized in that
the thermal surface treatment congists at least in

causing a discoloration (42).



WO 2006/090287 PCT/IB2006/000822

wn

10

15

20

25

L9
LW,

I~
)

15.- Method according to claim 13 or 14, characterized
in that the thermal surface treatment consists at least
of heating the surface by means of the laser, followed
by smoothing the heated surface in heated condition in

order to enhance the smoothness of the surface.

16.- Method according to any of the claims 10 to 15,
characterized in that by means of the laser treatment
(11), the final upper edge (25) of the floor panel (1)
is formed, at least for a portion of the circumference

of the floor panel (1).

17.- Method according to claim 16, characterized in that
the final upper edge (25) formed by means of the laser
treatment (11) is made with an undercut, for example, by
inclining the laser beam (16), by adjusting and/or
positioning the focus in respect to the workpiece, or

similar.

18.- Method according to any of the preceding claims,
characterized in that the profiled edge area (9) is
formed at a speed higher than 100 m/min, and even better

higher than 150 m/min.

19.- Method according to any of the preceding claims,
characterized in that it is applied for manufacturing
floor panels (1) whereby-one starts from a board-shaped
material (6) upon which said top layer (4) is present
and whereby hereby a top layer (4) is concerned

comprising particles of a wear-resistant material, such

as AlgOg .

20.- Method according to any of the preceding claims,
characterized in that it is applied for manufacturing
laminate floor panels, which comprise a core (2),

whether or not composad of several layers or portions, a
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decor (3), as well as sgaid top layer (4) of synthetic

material (5).

21 .- Method according to claim 20, characterized in that

it is applied for manufacturing laminate floor panels,

whereby the top layer (4) has one or more of the
following features:

- that it consists of maximum three resin-soaked and
pressed upon the core (2) carrier sheets (38-39),
amongst which a printed decor layer;

- that it d1s manufactured in the form of “DPL™
(Direct Pressure Laminate) ;

- that it is thinner than 0.5 mm.

22.- Method according to any of the preceding claims,
characterized in that it is applied for manufacturing
floor panels (1) consisting at least partially of a
material on the basis of fibers, preferably wood fibersg,
which are consolidated with a binding agent, such as MDF

or HDF.

23.- Method according to any of the preceding claims,
characterized in that, during performing the laser
treatment (11), a blowing effect is provided, too, in

order to remove released material portions.

24 .- Method according to claim 23, characterized in
that, by means of the laser treatment (11), a laser
front is created that moves relatively in respect to the
board-shaped material, and that a blowing and/or suction
effect is provided, which is characterized by one or
more and preferably a combination of the £following
features:
- that there is at least a blowing effect
substantially according to a direction opposite to

ths direction with which the laser front movas
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along the Dboard-shaped material, whether or not
being realized by means of cutting gas;

- that there is at least a blowing effect
substantially according to a direction situated
transversally to the direction with which the laser
front ig moving along the board-shaped material,
and at the same time directed away from the finally
to be formed floor panel (1);

- that there 1s at least a suction effect (51)
transverse, and preferably substantially
perpendicular, to the surface (23) of the floor
panel (1) to be formed, above the already £formed

cut in the immediate proximity of the laser front.

25.- Method according to any of the preceding claims,

characterized in that, by means of the laser treatment

(11), a laser front is created that is moving in respect

to the board-shaped material, and in that one works with

a laser beam (16) that is situated at an angle in

respect of the surface of the board-shaped material,

whereby the arrangement at an angle 1is performed such
that it fulfills at least one of the following and
preferably a combination of the following features:

- that the surface presented to the laser treatment
(11), in other words, the surface situated
immediately in front of the laser front, and the
laser beam (16) form an angle of lessg than 90°;

- that the surface presented to the laser treatment
(11), in other words, the gurface situated
immediately in front of the laser front, and the
laser beam (16) form an angle between 50 and 70°;

- that the surface presented to the laser treatment
(11), in other words, the surface gituated
immediately in front of the laser front, and the
lager beam (16) form an angle according to any of

)

the possibilities defined herein above, whereby,
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next to the laser beam (16), a gas flow is supplied
to the floor panel (1) by means of the same laser

head (18), in substantially the same direction.

26.- Method according to any of the preceding claims,
characterized in that said floor panels (1) are moved

along the laser beam (16).

27.- Method according to any of the preceding claims,
characterized in that the laser treatment (11) is
performed by a laser beam (16) that is generated by a

CO, laser with a power of more than 1 kW and even better

more than 2 kW.

28.- Method according to any of the preceding claims,
characterized in that in the aforementioned laser
treatment (11) at least two laser beams are used, which

originate from one laser source, the beam of which is

gplit.

29.- Method according to claim 28, characterized in that
the aforementioned two laser beams treat two opposite

sides (7A-8A; 7B-8B) of the floor panel.

- 30.- Method according to any of the preceding claims,

characterized in that instead of the aforementioned
laser treatment (11) another treatment (12) is applied,
whereby a beam other than a laser beam (16) is applied,
such as, for example, a water beam, an electron beam, an
ion beam, a plasma beam, a particle beam, such as a sand
beam, a spark beam, such as a series of sparks in

electro-discharge =srxosgion, or the like.

31.- Method for wmanufacturing floor pansls, more

n

sarticularly  laminate flcor  pansl of  the tyoe

comprising a core (2), a decor (3), as well as a top
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layer (4) on the basis of synthetic material (5),
characterized in that the method comprises at least a-
treatment step wherein, by means of a heat source, a
thermal treatment 1s given to at least one edge,
preferably an upper edge (25), of the laminate panels,
whereby this thermal treatment comprises a discoloration

of the respective edge.

32.- Method according to claim 31, characterized in that
it is applied as a post-treatment for coloring light-
colored edges that are obtained as a result of a cutting
treatment through the top layer (4) of the laminate

panels.

33.- Method according to claim 31 or 32, characterized

in that the heat source is a laser beam (16).

34 .- Method according to any of the claims 31 to 33,
characterized in that the power of the heat source is

set as a function of the desired color of the respective

edge.

35.- Method for manufacturing floor panels, more
particularly laminate floor panels of the type
comprising a core (2), a decor (3), as well as a top

layer (4) on the basis of synthetic material (5),

- characterized in that the method comprises at least a

treatment step, whereby, at least partially by means of
a laser treatment (11), a relief is applied on the upper

surface of the floor panels (1).

36 .~ Method according to claim 35, characterized in that
the relief at least partially consists of a wood or a

stone structure.



WO 2006/090287 PCT/IB2006/000822

10

15

20

25

30

(9]

Ll

37.- Method for manufacturing floor panels, more

particularly laminate floor panels of the type

comprising a core (2), a decor (3), as well as a top

layer (4) on the basis of synthetic material (5),

whereby this method comprises at least the following

treatment steps:

- producing a press plate that is provided with a
relief,

- forming the aforementioned floor panels (1),
whereby said press plate is at least applied for
realizing, by means of said relief, embossed
portions in the upper surface of the floor panels
(1), and more particularly in a board from which
subsequently floor panels (1) are formed,

characterized in that said relief in the press plate is

realized at least by means of a laser treatment (11).

38.- Method according to any of the claims 1 to 29,
characterized in that the laser treatment (11) is at
least applied for influencing the mechanical and/or
thermal and/or other features of at least a portion of

the surface (23) of the floor panels (1).

39.- Method according to claim 38, characterized in that
the -laser treatment (11) 1is at least applied for at
least temporarily softening the material of the top
layer (4) locally, whereby in the softer condition then
another treatment is performed on this material, more
particularly a mechanical cutting treatment, and in
particular a cutting treatment for forming the

aforementioned profiled edge areas (9).

40.- Method according to claim 1, characterized in that
the laser treatment is applied at least for forming a

sunk edge area (48), mers particularly according to one
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of the following two techniques or according to a

combination thereof:

- by heating and/or softening the top layer (4)
and/of a material situated therebeneath, such at
the location of the edge area to be formed,
followed by transforming this edge area to a sunk
edge area (48) by means of a pressing element (49) ;

- by removing a material portion (22) by means of the
laser treatment from the top layer (4) and/or a
material situated therebeneath, followed by
pressing down the top layer (4) or the remaining

portion thereof.

41 .- Floor panel, characterized in that it is
manufactured according to the method of any of the

preceding claims.
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