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METHOD FOR MANUFACTURING A
LAMINATE PRODUCT, LAMINATE
PRODUCTS OBTAINED THEREBY AND
DEVICE FOR REALIZING THE METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to a method for manufactur-
ing a laminate product, as well as to laminate products which
are obtained in accordance with this method, and to a device
for realizing the method.

[0003] 2. Related Art

[0004] In particular, the invention relates to a method for
manufacturing a laminate product comprising at least a lami-
nate layer, wherein, for forming the laminate layer, on the one
hand, at least a decor sheet is formed by providing in a decor
application process a decor in the form of a motif on a decor
carrier and, on the other hand, subsequently providing the
decor sheet with resin by means of a resin application process.
[0005] According to the invention, by a laminate product
each product has to be understood which consists at least of'a
laminate layer, which as such comprises at least a decor sheet
formed of a decor carrier upon which a decor in the form of a
motifis applied and wherein this decor sheet is provided with
an amount of resin, more particularly is soaked in resin and/or
is impregnated with resin.

[0006] According to the invention, such “laminate product”
thus can relate to said laminate layer as such, whether or not
in hardened condition, as well as any other product compris-
ing such laminate layer. By the last-mentioned other prod-
ucts, substantially products are intended which principally
consist of a substrate covered with such laminate layer,
whether or not combined with still other layers.

[0007] Herein, an important application range are laminate
panels, in the first place laminate floor panels, however, in the
second place also laminate panels for other purposes, such as
for furniture, partition walls and the like. Of course, this may
also relate to other products than panels, such as, for example,
profiles, skirting boards and such, which comprise a covering
of such laminate layer. Further, such products as such may
also consist of a composed layer structure in which such
laminate layer is incorporated, such as a so-called HPL (High
Pressure Laminate) or a compact laminate, of which the lami-
nate layer realized according to the invention then forms part.
[0008] Itis known to realize a laminate product comprising
at least a laminate layer by forming, in order to form the
laminate layer, at least, on the one hand, a decor sheet by
providing in a decor application process a decor in the form of
amotifon a decor carrier and, on the other hand, by providing
the decor sheet with resin by means of a resin application
process.

[0009] Traditionally, the decor sheet is produced by print-
ing a paper web with a decor. This printing is performed at a
printer’s, wherein this traditionally is performed by means of
rotary printing. The printed decor determines the appearance
of the decorative side of the final product. For example, for
being applied in floor panels, the decor mostly represents an
imitation of wood or stone, amongst which, in the latter case,
natural stone as well as other kinds of stone, such as ceramics,
concrete or the like may be understood by stone. In the case of
an imitation of stone tiles, also cement grout lines or the like
may be imitated in the decor.

[0010] The decor sheet is provided with an amount of resin
by impregnating it with resin, either by immersing it in liquid
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resin, or by depositing resin thereon or by a combination
thereof, after which the resin is dried. Traditionally, this is a
step which is performed at the manufacturer of the actual
laminate product, for example, at the manufacturer of the
laminate floor panels, wherein the decor sheet, more particu-
larly the printed paper web, is provided with resin in a con-
tinuous process and the drying is performed by guiding this
paper width through one or more drying ovens.

[0011] Further, various techniques are known for attaching
such laminate layer to a substrate. According to the much
applied technique of so-called direct pressure laminate
(DPL), the resin-impregnated decor sheet, or at least a portion
thereof, is brought onto the substrate, possibly together with
other layers, and the whole is consolidated by compressing it
at a high temperature, which usually is performed in a heated
press. Other layers, which herein may be pressed at the same
time, are, for example, a so-called overlay and/or an under-
lying layer. The overlay mostly is formed from a resin-treated
paper layer, in which wear-resistant particles incorporated,
such as corundum or the like, and is provided over the decor
in order to increase the wear resistance of the finally obtained
floor panels. The paper layer of the overlay is of such nature
that, after pressing and consolidating, it becomes almost com-
pletely transparent. According to a variant, it is also possible
to work without an overlay and to apply wear-resistant par-
ticles in the resin present at the decor sheet instead. Said
facultative underlying layer is a uniformly colored paper
layer or the like, which can be provided between the substrate
and the decor sheet and which, for example, prevents that
color differences in the surface of the substrate would show
through in the decorative side.

[0012] When pressing the whole, it is customary that also a
balancing backing layer is provided at the underside of the
substrate.

[0013] According to another known technique, namely, the
technique of so-called high pressure laminate (HPL), the
printed and resin-provided decor sheet first is consolidated
with still other material sheets, preferably also impregnated
paper webs or sheets, such that an as such relatively stable
multi-layered laminate is obtained, which thereafter in its turn
can be attached to a substrate, for example, by means of an
adhesive.

[0014] According to another known technique, the printed
and resin-provided decor sheet is pressed together with a
plurality of other impregnated material layers, such that a
self-supporting laminate structure is obtained, mostly in the
form of a thin board, wherein the then obtained product is
called “compact laminate”, which then mostly is applied
without a substrate.

[0015] Inthe case of floor, furniture or wall panels, for said
substrate mostly use is made of wood-based board material,
mostly MDF (Medium Density Fiberboard) or HDF (High
Density Fiberboard), however, other materials may also be
applied.

[0016] A disadvantage with the known methods for form-
ing a laminate product is that there is little interaction possible
between, on the one hand, printing the decor sheet and, on the
other hand, resin-treating the decor sheet; in other words,
between the decor application process and the resin applica-
tion process, in particular in that printing is performed at a
printer’s who supplies the resin-untreated decor sheet to the
producers of the laminate, which last-mentioned producers
then provide it with resin. This, however, results in that a
relatively large buffer stock of printed decor sheet, more
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particularly, rolls of decor paper, will have to be stocked at the
laminate producer’s, in view of the fact that the latter must be
sure of always having all motifs at hand. Another disadvan-
tage is that when unexpectedly a decor with a certain motif
should not be in stock, it takes a certain time until it can be
supplied by the printer. Another disadvantage is that the lami-
nate producer often has to store two stocks of decor sheets,
more particularly decor paper, namely un-resinated decor
sheet and resinated decor sheet.

[0017] Further, it is known that, when pressing the decor
sheet impregnated with resin for hardening the resin, which
mostly is performed when consolidating this decor sheet with
the substrate or with other material sheets, a relief can be
formed in the surface, more particularly in the form of
impressions. Such impressions can be provided inaccordance
with the printed decor, which in English is called “registered
embossed”. In the case of an imitation of wood, the impres-
sions may imitate, for example, a natural relief of wood, in the
form of impressions representing the pores and the like, in
accordance with the printed wood motif. Also, joints between
different planks represented by the decor and removed wood
portions can be imitated by means of the impressions. In the
case of an imitation of stone, also the natural relief of a stone
species can be imitated in accordance with the printed decor,
and/or impressions can be formed for representing lower-
situated cement grout lines and the like.

[0018] Normally, the impressions are formed by making
use of a press plate provided with a relief.

[0019] A difficulty when forming laminate with a relief
intended to be in accordance with the decor consists in being
able to realize such accordance in reality and with no or minor
deviations over the entire surface of the decor sheet. In fact,
the resin is provided on the decor sheet in liquid condition, as
a result of which the wet decor sheet becomes sensitive to
stretching and consequently is stretched during the resin
application process.

[0020] Itis known to take a certain stretching to be expected
into account and thus to print the pattern on a somewhat
smaller predetermined format than finally desired, in such a
manner that the stretched motif obtained after resin applica-
tion and drying then shows dimensions more or less corre-
sponding to the desired dimensions. Due to the fact that the
stretching in fact depends on a large number of parameters, a
number of which also can be altered when processing one and
the same decor carrier, it is often not sufficient to take a
predetermined stretching into account, and often the relief
pattern will not be in accordance with the printed pattern.
Therefore, the decorative side of the obtained laminate prod-
ucts can show a deformed image.

[0021] A solution which can be applied in certain applica-
tions consists in designing two or three press plates having a
similar relief pattern, however, the patterns of which mutually
show a somewhat more stretched format, such that in function
of'the stretch pertaining to a certain production batch of decor
carriers, the best-matching press plate can be applied. How-
ever, this technique is particularly expensive and provides
only a limited solution. In fact, the technique does not allow
taking alterations into account which can occur in a decor
carrier itself, as, once a choice of press plate has been made,
the entire decor carrier or batch of decor carriers is processed
with the chosen press plate. Further, the chosen relief pattern
mostly will not fully correspond to the printed pattern.
[0022] Further, itis known that in the length direction of the
decor carrier, a small regulation of the stretching is possible
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by altering the tension force with which the decor carrier is
fed through the resin application process. However, this regu-
lation is limited and does not offer a solution for deformations
in width direction.

SUMMARY OF THE DISCLOSURE

[0023] According to a first aspect, the present invention
aims at a method for manufacturing laminate products,
wherein one or more of the aforementioned disadvantages are
excluded or are minimized. Generally, here it aims at a
method allowing a generally smoother progress of the pro-
duction process.

[0024] More particularly, in accordance with certain pre-
ferred embodiments, the invention also aims at a method
allowing an interaction between the decor application pro-
cess, thus, printing, and the resin application process, and
more particularly a technique with which the deformation in
a decor as a result of stretching can take place in a controlled
manner.

[0025] To this aim, according to a first aspect it relates to a
method for manufacturing a laminate product comprising at
least a laminate layer, wherein, for forming the laminate
layer, on the one hand, at least a decor sheet is formed by
providing in a decor application process a decor in the form of
a motif on the decor carrier, and, on the other hand, subse-
quently providing the decor sheet with resin by means of a
resin application process, with the characteristic that said
decor application process and said resin application process
are performed in-line with each other.

[0026] By “in-line”, it is meant that the decor application
process and the resin application process are performed
simultaneously on a decor carrier originating form the same
production batch of decor carrier material, and such in the
same production line. By a production line, herein an arrange-
ment is understood wherein a decor carrier is printed with a
decor, and the obtained decor sheet, whether or not already
divided into individual sheets, subsequently is systematically
provided with resin. In other words, there is no intermediary
stock of decor sheet from which afterwards decor sheet with
a desired motif can be chosen at wish, but the decor carrier is
supplied to the resin application process by means of a con-
tinuous production stream after the decor is applied. The
continuous production stream does not exclude that a buffer
stock is formed in between. The decor application process
and the resin application process do not necessarily have to be
realized in the same processing equipment line or production
hall, although this is preferred.

[0027] More particularly, it is preferred that in the produc-
tion direction a length of decor sheet, either in the form of a
continuous web or in the form of loose sheets, whether or not
stacked, is present between the decor application process and
the start of the actual resin application process, which length
is less than 100 meters and still better less than 20 meters.
[0028] The term decor sheet is to be interpreted in a broad
sense, such that by this a continuous printed web must be
understood as well as individual sheets, which have been cut
to a certain length and are treated one after the other.

[0029] Itis clear that according to the invention, according
to said first aspect thereof, the advantage of a smooth produc-
tion manner is obtained.

[0030] More particularly, in this manner it is possible to
switch smoothly from one motif to another. Also, the neces-
sity of large stocks of decor sheet with various motifs is
excluded.
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[0031] The in-line arrangement also enables an interaction.
[0032] According to an important preferred embodiment of
the invention, which is applied with methods where, as afore-
mentioned, a deformation in the decor carrier occurs as a
result of the resin application process, more particularly,
stretching occurs in the decor carrier, the method further has
the characteristic that the decor application process is per-
formed in a controlled manner and that the decor thereby is
provided on said decor carrier in function of said deforma-
tion. Such control has the advantage that the decor, at the
moment of its application, can be altered such in respect to
dimension, shape and location, that, so to speak, a compen-
sation effect for an undesired deformation is created. In other
words, this means that, when printing a motif, a certain defor-
mation which is observed will be taken into account, and that
the motif then is printed with such a shape and dimensions
that, after deformation, a desired motif, thus, with desired
shape and dimensions, is obtained.

[0033] Preferably, thus, when applying the decor, a certain
continuity in the dimension and/or location of this decor, in
the form as obtained after passing through the resin applica-
tion process, is striven for. More particularly, for the dimen-
sions and/or location of the decor, or of motif parts thereof, as
obtained after the resin application, a predetermined value of
the dimension or predetermined locations are striven for.
[0034] The method, wherein a final decor of a certain
dimension is striven for, is of particular importance for lami-
nate products which are provided with a predetermined relief
pattern at their surface, which pattern is intended to be in
accordance with the decor, which technique is known under
the denomination “registered embossed”. During the decor
application process, the decor then can be applied such in
function of the occurring deformation, that this decor, as
obtained after deformation, is adapted to said predetermined
relief pattern and preferably corresponds or approximately
corresponds to the relief pattern.

[0035] Inthe most preferred embodiment, according to the
invention use is made of a feedback, wherein the dimensions
and/or the location of the decor, or of parts thereof, in other
words, motif parts, after the resin application are detected and
wherein the decor application process is controlled in func-
tion thereof. In this manner, it is possible to intervene correc-
tively at the tiniest deviation that occurs.

[0036] Itis clear that the detection herein may take place in
any manner. For example, the entire width of the decor can be
measured after the resin has dried, such that the stretching can
be deviated therefrom, and in function of the difference
between the measured value and a desired value, an adapta-
tion of the decor to be printed can be provided. According to
an alternative, it is also possible to perform a detection and
control at multiple locations over the width in order to also
take into account possible differences in stretching occurring
over the width of the decor sheet.

[0037] It is noted that said detection can be performed at
various locations in the resin application process. In the most
preferred embodiment, the detection takes place after drying
the resin, because after this little or no deformation of the
decor will occur.

[0038] However, the preceding does not exclude that the
detection may also be performed earlier. In the case, for
example, that the resin is dried in two or more steps, such
detection can take place in between these steps. When it is
detected then that the deformation substantially occurs prior
to the second drying step, the deformation after detection, for
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example, can be neglected. When possibly a still relatively
considerable deformation occurs after detection, this can be
accounted for, for example, by means of a correction factor
applied on the values obtained by means of the detection
and/or by an extrapolation performed on the detected values.
In an analogous manner, it is also not excluded to perform the
detection even earlier in the resin application process, for
example, in wet condition before drying, after a certain
stretching has occurred already.

[0039] It is evident that also in two or more successive
locations detections and measurements can be performed, for
example, in the form of an early detection prior to drying,
which allows a quick intervention by means of the feedback,
and, on the other hand, a later detection, for example, after
drying, in order to monitor how stretching further manifests
itself.

[0040] Preferably, when applying the decor, at least the
deformation in width direction will be taken into account, and
said feedback then takes place on the basis of detections and
measurements which are performed in width direction. By
width direction, here the direction has to be understood which
is situated perpendicular to the direction in which the decor
sheet is guided through the resin application process.

[0041] According to another possibility, when applying the
decor, at least the deformation in length direction is taken into
account. According to the invention, this can be realized by
controlling the decor application process in such a manner
that the finally obtained motif fulfills the desired dimensions.
According to a variant, this can also be realized by varying the
tension force in the decor sheet in wet resinated condition.
[0042] In a preferred embodiment, when applying the
decor, the deformation in length direction as well as in width
direction will be taken into account, and an appropriate con-
trol is provided which provides for that the final decor, more
particularly the motif thereof, meets the desired dimensions.
It is clear that in this manner a possible parallelogram-shaped
deformation, which might occur without any control, also can
be compensated.

[0043] Itis clear that the necessary detections and measure-
ments can be performed in any manner. Herein, one can work
with marks which have been provided in the decor and/or at
the edge thereof for this purpose. It is also possible to measure
the decor itself. To this aim, optical sensors and/or cameras
with image recognition can be applied in a known manner.
[0044] Further, it is also clear that by the feedback, the
dimensions of the measured stretched motif are compared to
desired dimensions and, when a deviation exists, a correction
will be realized during printing.

[0045] In the most preferred embodiment, a printing unit
shall be used for applying the decor, which unit allows instan-
taneously controlling the printed motif. For realizing this, it is
preferred that a digitally controlled printing device is applied,
wherein the control of the decor application process then
provides for an alteration in the printed motif. In practice, to
this aim an inkjet printer or a printing unit operating accord-
ing to the inkjet principle can be applied. Herein, printer with
a to and fro moving printing head as well as so-called single-
pass printers can be used.

[0046] Performing an alteration in the decor, motif, respec-
tively, can be performed in various manners.

[0047] According to a first possibility, the alteration will
consist in that the respective motif, or portions thereof, is, are,
respectively, printed on the decor carrier in a more or less
stretched manner.
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[0048] According to another possibility, the control of the
decor application process will effect at least that, when apply-
ing the decor, the mutual location of certain motif parts of this
decor is adapted. This means that by the printing device
always motif parts with a fixed dimension are printed, how-
ever, when stretching is too large, then these motif parts are
shifted towards each other, whereas with too little stretching,
these are shifted away from each other. This is, amongst
others, without any difficulty applicable with floor panels
which are realized from a larger laminate board, wherein the
motif parts then, for example, each time correspond to the
width of a floor panel. The fact that the images, at the transi-
tions between the motif parts, will no longer adjoin or overlap
each other, does not pose a problem, as at these locations a
saw cut is performed and material is milled away for forming
coupling means.

[0049] Preferably, the resin application process is accom-
plished in a resin application line, and the decor application
process is also performed in this resin application line.
[0050] Normally, the decor shall be provided on the decor
carrier prior to performing any resin application in the in-line
process. The decor carrier then is still dry and is simple to
print.

[0051] However, according to the invention it is not
excluded to start from a decor carrier already provided with a
certain amount of resin, after which, as aforementioned, it is
provided with a decor and then again is provided with resin.
The advantage thereofis that less stretching will occur. By the
term “decor carrier” then according to the first aspect of the
invention in such case the pre-resin-treated decor carrier is to
be understood, and by the term “resin application process”
then exclusively the application of the resin must be under-
stood, which is deposited on the pre-resinated decor carrier
after applying the decor.

[0052] By the “decor application process”, according to the
invention a process has to be understood, wherein at least a
portion of a decor, and more particularly of the motif, is
provided on the decor carrier. When a motif consists, for
example, of multiple motif parts printed on top of each other,
according to the invention by the term “decor application
process” has to be understood applying all motif parts as well
as applying only one or a limited number of motif parts.
[0053] According to the invention, it is not excluded that
the decor carrier, prior to being subjected to the decor appli-
cation process intended by the invention, already is provided
with a print, for example, in the form of a background, a basic
portion of a motif or the like.

[0054] According to the present invention, the terms “decor
sheet” and “decor carrier” have to be interpreted in a broad
sense and are not limited to what classically is understood by
a decor paper. In the present application, the decor sheet
namely is any form of a carrier on which a decor, more
particularly motif or motif part, is provided.

[0055] Inpractice, itis preferred that for the decor carrier, it
is started from a wound-up material web, which thus forms a
roll, wherein this material web is unwound and guided
through the resin application line, and that the decor applica-
tion process takes place along the material web on a location
between the roll and the place where the first resin application
takes place, or possibly on the roll itself

[0056] Said method of the invention is particularly useful
for manufacturing laminate floor panels, wherein the decor
sheet is provided directly or indirectly on a substrate, such as
a MDF or HDF board, after which the actual laminate panels
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are formed from the substrate with the decor layer and pos-
sibly still other layers provided thereon. As usual, hereby it is
started from large boards, which, after having pressed the
laminate thereon, are divided into panels and provided with
coupling parts at the edges, for example, as known from WO
97/47834.

[0057] Itis clear that the invention also relates to laminate
products manufactured according to the method of the inven-
tion, in particular laminate floor panels.

[0058] The invention also relates to a device for performing
the herein above-described method, with the characteristic
that it consists at least of a supply portion for supplying a
decor carrier and a resin application line arranged in-line
therewith, said line consisting at least of an applicator for
providing resin in liquid condition on the decor carrier, and a
drying device, characterized in that between said supply por-
tion and the applicator, a printing device for providing the
decor on the decor carrier is present.

[0059] In a preferred embodiment, the device further is
characterized in that said printing device is of the type allow-
ing to adapt the decor in width, in its totality and/or by altering
the location of portions thereof; that the device is provided
with a measuring device controlling at least certain deforma-
tions in the decor, and that it comprises a feedback by which
the printing device is controlled in function of values origi-
nating from the measuring device.

[0060] Further, the invention also aims at anumber of meth-
ods for manufacturing laminate products, wherein a number
of advantageous techniques are applied in the decor applica-
tion process, which methods are described in the following as
the second through fifth aspects of the invention.

[0061] According to the second independent aspect, the
invention relates to a method for manufacturing a laminate
product comprising at least a laminate layer with a decor
sheet, wherein, for forming the laminate layer, at least a decor
sheet is formed by providing in a decor application process a
decor in the form of a motif on a decor carrier, wherein this
decor carrier consists of a continuous material web, with the
characteristic that the decor is applied by means of one or
more digital printers and that the global decor during the
processing of the material web is controlled in a varying
manner, by controlling the one or more printers, such in
function of varying external data. This method is in intended
in particular for being applied in mass production printing,
which means that a large length of said decor carrier is
printed, more particularly at least 100 meters, and preferably
an entire roll of such decor carrier, and not a limited amount
for particular purposes, such as testing a new decor. By using
digital printers in a production printing process, more particu-
larly in mass production printing, an alteration and/or correc-
tion can be performed in the middle of processing one and the
same material web in a smooth manner. It is also advanta-
geous that controlling by means of external data is possible.
[0062] According to a first application possibility of the
second aspect, the control is performed in function of the
amount of desired decor of a certain motif. This means that in
the middle of processing one and the same material web,
switching over from the production of one certain motif to
another motif is performed. This allows realizing smaller
numbers of a certain motif, contrary to classical printing
systems operating with printing cylinders, which normally
are exchanged only after processing an entire material web.

[0063] According to another application possibility of the
second aspect, the control is performed in function of incom-
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ing technical data of the printed decor carrier, for example, in
function of stretching during impregnation, derived from, for
example, data originating from the resin treatment of an ear-
lier produced decor carrier originating from the same produc-
tion batch, for example, decor paper produced from the same
paper mass. The alteration or correction then may consist in,
for example, printing the motif in a more or less stretched
manner in order to compensate said stretching.

[0064] According to the third independent aspect, the
invention relates to a method for manufacturing a laminate
product comprising at least a laminate layer with a decor
sheet, wherein, for forming the laminate layer, at least a decor
sheet is formed by providing in a decor application process a
decor in the form of a motif on a decor carrier, with the
characteristic that for the decor carrier, it is started from a
pre-fixed paper or pre-fixed material on the basis of paper.
This method offers the advantage that the decor carrier is less
subject to stretching when moisturized with the resin and thus
the decor applied on the pre-fixed paper or on the material on
the basis of paper then substantially retains its proper dimen-
sions. According to the invention, a practical form of pre-
fixation consists in that the decor carrier, thus, prior to print-
ing, is already partially treated with resin, for example, with a
minor amount of resin, and/or is treated with resin on one side
only, whereas printing then, for example, is performed on the
other side. The partial resin application and, of course, drying
provide for that a possible stretching takes place before print-
ing and the decor carrier, when drying, comes into a stable
condition.

[0065] Itis clear that said methods according to the second
and third aspects also are particularly advantageous when
they are applied for manufacturing laminate products which
are provided with impressions which are in accordance with
the decor, more particularly laminate products provided with
a so-called “registered embossed” surface, wherein it is desir-
able that the motif has precise final dimensions.

[0066] According to the fourth independent aspect, the
invention relates to a method for manufacturing a laminate
product comprising at least a laminate layer with a decor
sheet, wherein the decor sheet is formed by providing in a
decor application process a decor in the form of a motifon a
decor carrier and wherein the decor carrier is advanced at a
certain nominal passage speed, characterized in that the decor
carrier therein, during the actual application of the decor, is
moved at a local passage speed which is lower than said
nominal passage speed, that, during the actual application of
the decor, an excess surface is provided with a decor and that
the application of the decor is performed in intervals, and in
between these intervals each time a local passage at an
increased speed larger than the nominal passage speed takes
place. Herein, the nominal passage speed is the speed at
which the decor carrier is supplied to the process and dis-
charged therefrom. By the fact that an “excess surface is
provided with a decor”, it is meant that during the actual
application of the decor per time unit a larger surface is
printed than the surface moved along one and the same place
per time unit at said local passage speed.

[0067] This method offers the advantage that for applying a
decor, one or more printing devices can be used, which as
such have a printing speed which is slower than the nominal
passage speed, or, in other words, that the passage speed no
longer has to be restricted to said printing speed. This offers,
amongst others, the possibility of working with digital print-
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ers, the printing speed of which is relatively slow, whereas
still a higher nominal passage speed can be applied.

[0068] According to a preferred embodiment of the fourth
aspect, the decor carrier is supplied and discharged at a per-
manent or approximately permanent speed, and the differ-
ences in speed are compensated by means of a buffer action.
More particularly, it is preferred that the decor carrier consists
of a continuous material web and that the buffer action takes
place by guiding the material web before and after the decor
application process along buffer systems, by which the path to
be taken by the material web systematically is enlarged and
shortened. Such buffer action offers a practical solution for
compensating speed differences.

[0069] According to the fifth independent aspect, the inven-
tion relates to a method for manufacturing a laminate product
comprising at least a laminate layer with a decor sheet,
wherein the decor sheet is formed by providing in a decor
application process a decor in the form of a motif on a decor
carrier, with the characteristic that in the decor application
process, use is made of multiple simultaneously operating
digital printing devices, which realize own decor portions
situated after each other in the production direction, or, thus,
decor segments, on mutually differing surface parts of the
decor carrier. During printing, each digital printing device
thus covers a certain surface. This method has the advantage
that in a relatively short time rather large surfaces can be
printed by means of digital printing devices, even when they
as such have a limited operational speed.

[0070] According to the present invention, the characteris-
tics of two, three, four of even all five of said independent
aspects can be mutually combined, wherein it is clear that
thereby new advantages are obtained. For example, combin-
ing the characteristics of the first and the fourth aspect has the
advantage that, on the one hand, digital printers can be used as
the printing device, which enables altering the printed decor
simply by electronic control, whereas, on the other hand,
although such printers operate relatively slow, still a higher
passage speed can be applied in the resin application process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071] With the intention of better showing the character-
istics of the invention, hereafter, as an example without limi-
tative character, several preferred embodiments are
described, with reference to the accompanying figures,
wherein:

[0072] FIG. 1, in cross-section and at an enlarging scale,
represents a laminate layer;

[0073] FIG. 2, highly schematized and in top plan view,
represents an arrangement applying a method of the inven-
tion;

[0074] FIG. 3 represents a view according to arrow F3 in
FIG. 2;
[0075] FIG. 4, intop plan view, represents another arrange-

ment applying a method according to the invention, together
with a corresponding portion of a press plate, represented
schematically next to it;

[0076] FIG. 5 represents a side view of the arrangement of
FIG. 4 in a more detailed view;

[0077] FIGS. 6, 7 and 8 illustrate how impressions can be
realized in a laminate surface;

[0078] FIGS. 9,10 and 11 represent how the dimensions of
a decor can be adapted;

[0079] FIG. 12 represents a view similar to that of FIG. 4,
however, for a variant;
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[0080] FIGS. 13, 14 and 15 relate to a printed wood motif
with impressed pores;

[0081] FIGS. 16, 17 and 18 schematically represent print-
ing a decor carrier, in accordance with, amongst others, the
fourth and fifth aspect of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0082] Inorderto illustrate the method for which the inven-
tion is intended, in FIG. 1 a laminate layer 1 is represented,
which can be realized according to the invention. Herein, the
laminate layer 1 consists of a decor sheet 2 provided with
resin 3, wherein the decor sheet 2 in its turn at least consists of
a decor carrier 4 and a decor 5 in the form of a motif carried
by it.

[0083] Traditionally, the decor carrier 4 herein consists of a
paper layer, whereas the decor 5 is formed by a print provided
on the paper layer. However, it is clear that such decor carrier
4 and decor 5 can be build up in any manner and of any
suitable material. The applied motif can be of any form. In an
important application field of the invention, namely, the pro-
duction of laminate floor panels, usually a motif will be
applied representing wood or stone, such that by means of the
installed floor panels, a parquet floor, plank floor and/or tile
floor is imitated.

[0084] The resin 3 can be applied at one time or in different
steps. In FIG. 1, schematically a complete impregnation with
resin 3 is depicted, however, it is clear that variants are pos-
sible, for example, wherein resin is applied on one side only.
[0085] As represented in the schematic representation of
FIGS. 2 and 3, the present invention relates to a method for
manufacturing a laminate product comprising at least a lami-
nate layer 1, wherein, for forming the laminate layer 1, on the
one hand, at least a decor sheet 2 is formed by providing in a
decor application process 6 a decor 5 in the form of a motifon
adecor carrier 4 and, on the other hand, subsequently provid-
ing the decor sheet 2 with resin 3 by means of a resin appli-
cation process 7.

[0086] The particularity of the invention consists in that
said decor application process 6 and said resin application
process 7 are performed in-line with each other.

[0087] In the example, the decor carrier 4 consists of a
flexible material sheet, such as a paper web, which is supplied
from a stock 8, in this case a roll 9, from which the decor
carrier 4 is unwound in the form of a material web. It is clear
that the supply 8 is taken up in a suitable frame or the like,
which then can be marked as the supply portion.

[0088] Applying a decor 5 in the decor application process
6 is performed by means of a printing device 10.

[0089] For realizing the resin application process 7, a
device 11 is applied, which comprises atleast an applicator 12
for applying the resin 3 in moist condition at the decor sheet
2, as well as a drying device 13 for drying the resin 3.
[0090] Itis clear that further the necessary transport means
are provided for guiding the decor carrier 4 through the entire
device 14, which transport means, however, are not depicted
in the schematic representation of FIGS. 2 and 3.

[0091] InFIG. 3, the applicator 12 is represented only sche-
matically as an impregnation device, wherein the decor layer
2 is guided through the resin 3. However, it is clear that in
practice any suitable device can be applied for this purpose.
Some examples of techniques for applying resin at a decor
sheet are impregnation by immersion, spreading by means of
one or more rollers, spraying on of resin, jetting on resin by
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means of a spraying nozzle and so on. Various of these tech-
niques may be combined with each other.

[0092] Of course, the drying device 13 also can be of any
construction. In practice, it mostly consists of two drying
tunnels arranged one after the other.

[0093] Principally, the arrangement of FIGS. 2 and 3
implies that the resin application process is performed in a
resin application line, which as such may be of traditional
construction, whereas the particularity consists in that in this
resin application line the decor application process 6 is real-
ized, too.

[0094] It is clear that by performing the aforementioned
processes in-line, the advantages described in the introduc-
tion are obtained.

[0095] From practice, it is known that the decor carrier 4
mostly becomes softer due to the contact with the moist resin
3 and, when being transported through the device 14, will
stretch in length as well as in width. This then leads to a
condition wherein the decor sheet 2 and, thus, also the motif
provided thereon will stretch, which is represented in FIG. 4
in an exaggerated manner, wherein the printed decor sheet 2
has an initial width IW and, after the resin application, obtains
a final width EW, which is larger. In reality, this relates to a
stretching value of mostly only several millimeters, for
example, 2 millimeters, over a width of, for example, 2
meters.

[0096] As discussed in the introduction, there are various
applications where such stretching, even if it only amounts to
2 millimeters, is undesired, or where it is desired that stretch-
ing is allowed, however, being under control, such that finally
a motif is obtained that meets certain dimensions. This is the
case, for example, in the production of laminate products
which are provided at their surface with an impressed relief
intended to be in accordance with the printed motif, and thus
the final motif, thus, after drying of the resin, has to meet very
precise dimensions.

[0097] The necessity of such precision is discussed in
greater detail in the following, with reference to the example
illustrated in FIGS. 4 to 8, where the produced motif'is a tile
motif for laminate floor panels, wherein between the printed
tile surfaces 15 also printed grout lines 16, for example, for
imitating cement grout lines, are present and wherein it is
intended to press the obtained laminate layer 1 on a substrate
17, such that the surface 18 of the pressed laminate product 19
is impressed at the location of the grout lines in order to
imitate in this manner deeper situated grout lines with these
impressions 20.

[0098] FIG. 5 shows the process of FIG. 4 in side view,
together with a number of other steps. Analogous to FIGS. 2
and 3, a decor carrier 4, more particularly paper, is unwound
from a roll 9 and fed through the device 14 and thereby
provided with a decor 5 and with resin 3. At the end of the
resin application process, at least in the represented example,
the decor sheet provided with resin, here indicated as lami-
nate layer 1, is divided into individual sheets 21, which then in
a later step can be pressed on a substrate 17. As also depicted
in FIG. 5, such individual sheet 21 then is compressed,
together with a substrate 17, in a press 22 in order to be
consolidated under heat and pressure. Herein, also other
material layers also may or may not be pressed together with
it, such as, for example, a backing layer 23, which exerts a
balancing effect, as well as a so-called overlay 24, which can
comprise wear-resistant particles, which layer in this case, as
usual, also consist of resin-impregnated paper layers 25-26.
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[0099] The pressing of the decorative side is performed
with the intermediary of a press element which is provided
with a relief creating the desired impressions at the surface of
the laminate product to be realized. In the represented
example, this press element consists of a press plate 27,
however, it is clear that any other press element can be applied
for forming the impressions, by which, amongst others, also
a so-called release foil has to be understood. The successive
FIGS. 6, 7 and 8 illustrate the use of such press plate for said
tile motif FIG. 6 shows the press plate 17 in cross-section,
whereas FIG. 7 represents a corresponding portion of the
decor and FIG. 8 in a corresponding manner shows the
pressed laminate product 19, which then possibly has to be
cut further to form floor panels. At the press element, in
accordance with the grout lines 16 depicted in the decor,
protruding portions 28 are provided, the width of which cor-
responds to the grout lines, such that after pressing, impres-
sions 20 are created on the locations where the printed grout
lines 16 are situated.

[0100] It is clear that the relief 29 at the press plate 27 has
fixed dimensions. Contrary thereto, the motif of the decor in
fact may alter in function of said occurring stretching, the
value of which never is known with certainty, which thus may
result in that the stretched motif is no longer in accordance
with the pattern of the relief 29 of the press plate 27.

[0101] According to the invention, this is remedied by hav-
ing the decor application process 6 run in a controlled manner
and thereby providing the decor 5 on said decor carrier 4 in
function of the respective deformation, whereas, as afore-
mentioned, the decor application process 6 is performed in-
line with the resin application process 7. This technique
allows that the decor 5 initially, thus, when being applied, can
be adapted in function of the stretching, with the consequence
that the final result is altered, too. In this manner, a certain
continuity in the dimension and/or location ofthe decor, in the
form as obtained after passing through the resin application
process 7, can be striven for. More particularly, for the dimen-
sions and/or the location of the decor, or portions thereof, as
obtained after the resin application, a predetermined value of
the dimension or predetermined location is striven for.

[0102] Such adaptation of the decor preferably is per-
formed at least in the direction of the width of the material
web, although an adaptation in length, or in both directions,
100, is not excluded.

[0103] As represented in FIGS. 4 and 5, preferably a feed-
back 30 is used, wherein the dimensions and/or the location of
the decor after the resin application are detected by means of
a measuring device 31 and wherein the decor application
process 6, or thus the printing device 10, is controlled in
function thereof.

[0104] In the represented example, the deformation in
width direction is taken into account, and the effective decor
width is measured by means of the measuring device 31,
either by means of the global width, or by means of certain
portions of the material web.

[0105] The adaptation of the decor in function of the values
monitored by the measuring device 31 may be performed in
different ways.

[0106] FIGS. 9 and 10 illustrate a first possibility, wherein
the adaptation is performed by applying the motif concerned,
or portions thereof, on the decor in a more or less stretched
manner. These figures show on the left hand side a portion of
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said tile motif, prior to the resin application, whereas on the
right hand side the same portion is represented after the resin
application.

[0107] FIG. 9 represents a condition wherein the starting
dimension, measured between the centers of the grout lines
16, is equal to a value DB1. After applying the wet resin and
drying it, this results in a final dimension DE1, which in this
case is smaller then a desired predetermined final dimension
DW, to which DE2 should correspond. According to the
invention, now it is monitored by means of the measuring
device 31, how large the deviation between the dimension of
the obtained decor and the dimension of the desired decor is.
By means of the feedback, the decor then is printed with a
larger re-scaled value, with a starting dimension DB2, which
is larger than DB1, such that, as represented in FIG. 10, the
obtained final dimension DE2 corresponds or approximately
corresponds to the desired final dimension DW. It is clear that
in this manner always a controlled adaptation of the decor can
be provided. The alterations in one material web, in other
words, decor carrier, mostly appear gradually, and by means
of said feedback, as a result a sufficiently fast intervention is
possible in order to keep differences between the dimension
of the obtained decor and the desired dimension thereof lim-
ited.

[0108] As aforementioned, for applying the decor prefer-
ably a printing device is applied, which allows to instanta-
neously control the printed motif. Preferably, use shall be
made of one or more digital printers and more particularly of
one or more printers operating according to the inkjet prin-
ciple. The use of a digital printer allows that the printed motif
can be re-scaled immediately over the entire surface in a
uniform manner, which is impossible, for example, with a
printing unit having printing cylinders.

[0109] FIG. 11 illustrates another possibility for adapting
the decor in function of stretching, wherein the actual decor is
not subjected to a uniform, continuously extending re-scaling
operation, but the decor is divided into motif portions, which
mutually are shifted away from each other to a larger or
smaller extent, wherein, in other words, the mutual location
of certain motif portions of this decor is adapted.

[0110] FIG. 11 is conceived such that it represents a solu-
tion for the undesired condition of FIG. 9. In this possibility,
a printed motif part has a fixed dimension, which is equal to
DBI1, wherein this motif part comprises a printed tile surface
15, as well as at the edges a portion of the printed grout lines
16. As aforementioned, FIG. 9 shows a starting condition,
wherein the respective motif part, due to the occurring
stretching, adopts a final dimension DE1, which is smaller
than the predetermined final dimension DW. Herein, it is
pointed out that the obtained motif part is not only too small,
but also is no longer centered in respect to the place where the
stretched motif part ought to be, namely the zone where DW
is represented in the figure. According to the solution of FIG.
11, an adaptation is realized by printing the motif part with the
same dimension, thus, with a starting dimension DB1, how-
ever, shifting this motif part over a distance S, which distance
is chosen such that the motif part obtained after stretching,
which then has the same final dimension DE1 as in FIG. 1, is
situated centered in the zone indicated by DW. It is clear that
in this manner differences between a printed motif and a
possible relief pattern of a press plate 27 can be reduced to a
minimum.

[0111] The alteration of the mutual location of the motif
parts can be performed in different manners. When, for
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example, a digital printer is used extending in width over
multiple motif parts and, for example, over the entire width of
the decor sheet, this printer can be controlled such that the
motif parts are printed at a larger or smaller distance away
from each other, in function of the measured stretching.
[0112] The division into motif parts also allows working
with separate printing units, wherein, in order to realize the
aforementioned control, these printing units are displaced in
mutual respect. FIG. 12 represents an example thereof, in
which the mutually displaceable printing units are indicated
schematically by reference number 32. Together, they form a
printing device 10.

[0113] According to a first possibility, the printing units 32
are controlled such that they are always centered in respect to
the place where they have to realize the decor, and each motif
part as such is printed over a suitable width dimension.
[0114] According to a second possibility, printing units 32
with fixed printing widths are used, and by the control, exclu-
sively a suitable centering is provided. This technique has the
advantage that possibly printing units can be used with a
printing width that is not alterable as such, thus, for example,
with printing cylinders, too.

[0115] It is clear that when using different colors, multiple
portions of printing units can be placed one after the other,
which then all are controlled synchronously.

[0116] Although the invention has been described above by
means of a tile motif; it is clear that it does not only show its
advantages with such motifs, but that it can be applied for all
laminate applications wherein an uncontrolled stretching
leads to deviations from the desired result.

[0117] For illustrating this, FIGS. 13 to 15 represent
another application of a laminate product with a wood motif.
[0118] FIG. 13 represents the finished decorative side with
a printed image with zones A, which are of another color tint
than the zones B, wherein in the zones A impressions 20 are
formed imitating the pores of the wood. FIG. 14 shows the
decor alone, whereas FIG. 15 represents the motif of the
impressions 20 as such, which thus also is a representation of
the applied relief pattern 33. From this, it is clear that, when
the decor after the resin application should no longer be in
accordance with the motif, never the effect of FIG. 13 is
obtained. More particular, it is then known that hazy undes-
ired effects would occur.

[0119] Finally, in FIGS. 16 to 18 a special technique is
represented for printing a decor sheet 4, which can be advan-
tageously applied when realizing the method according to the
first aspect of the invention, but which, however, also forms
an example of, amongst others, the fourth and fifth indepen-
dent aspects of the invention.

[0120] Herein, the decor carrier 4 is moved forward at a
certain nominal passage speed V1. This means that the supply
as well as the discharge of the decor carrier 4 is performed at
said speed V1. The particularity herein is, however, that the
passage speed V2, at which the decor carrier 4 is moved
forward during the actual application of the decor 5, is lower
than said nominal passage speed V1; that, when actually
applying the decor 5, an excess surface is provided with a
decor, in other words, a larger surface is provided with decor
5 than in the case that the decor 5 would be applied at the
speed V2; and that the application of the decor 5 is performed
in intervals and between these intervals each time an advance
movement is performed at the increased speed V3.

[0121] In order to realize this, in the represented example
multiple printing devices arranged one after the other, in this
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case three, 10A, 10B and 10C, respectively, are applied,
which each realize their own decor portions or decor seg-
ments 34A, 34B and 34C. Before and after this group of
printing units, there are buffer systems 35 and 36, which allow
to compensate and/or to cause the differences between the
speeds V1, V2 and V3, which systems in the represented
example consist of displaceable rollers 37-38 and 39-40
forming systems by which the path to be followed by the
material web systematically can be increased and reduced.
[0122] The operation can simply be deduced from the suc-
cessive working conditions represented in the FIGS. 16, 17
and 18.

[0123] In the condition of FIG. 16, the decor carrier 4 is
supplied at a speed V1. The rollers 37 and 38 mutually are
displaced away from each other, with the result that the decor
carrier 4 exits the buffer system 35 at a lower speed V2. The
printing devices 10A, 10B and 10C then successively apply
the respective decor segments 34 A, 34B and 34C on the decor
carrier. In order to obtain that the decor carrier can be dis-
charged at the speed V1, more material is taken from the
buffer system 36 than is supplied thereto, for which purpose
the rollers 39 and 40 are displaced towards each other.
[0124] FIG. 17 shows the condition at the moment when the
decor segments 34A, 34B and 34C are realized practically
completely.

[0125] After the decor segments 34A, 34B and 34C are
realized completely, the printed portion is rapidly shifted on
at an increased speed V3, wherein, in order to retain the
speeds V1 at the inlet and the outlet, the buffer systems 35 and
36 are controlled in a suitable manner by bringing the rollers
37-38 towards each other and moving the rollers 39-40 away
from each other.

[0126] Itis clear that the mutual displacement between the
rollers 37 and 38, as well as between the rollers 39 and 40, will
take place by means of suitable drive and/or transmission
means in order to provide, in function of the aimed at cycle, an
elongation, shortening, respectively, of the path to be fol-
lowed, the construction of said means being within the range
of'those skilled in the art. It is also clear that bending rods can
be used instead of rollers. Other buffer systems are possible,
too.

[0127] From the embodiment of the invention described
above by means of FIGS. 16 to 18, it is clear that the local
passage speed V12 at the height of the printing devices 10A,
10B and 10C will be considerably lower than the general
passage speed V1, which offers the advantage that now also
printing devices can be used which as such print relatively
slow, whereas still a higher general passage speed remains
possible. Hereby, a practical solution is offered for applying
digital printers, such as digital inkjet systems, the speed of
which mostly is relatively limited, without having to restrict
the general passage speed to the operational speed of such
digital printer. It is clear that such system thus is advantageous
for being applied with the first aspect of the invention,
wherein then, for example, the printing device 10 from FIGS.
2 to Sisreplaced by an arrangement such as in FIGS. 16 to 18
with, for example, digital printers. The digital printers then
allow an easy control by means of the feedback, whereas the
arrangement with multiple printers 10A, 10B and 10C allows
that the printed decor sheet can be fed through the resin
application device at a speed V1 which is higher than V2. In
this manner, the speeds V2 and V1 each can be optimized in
function of the respective treatment, in this case, printing and
providing with resin, respectively.
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[0128] Itis noted that the printing devices mentioned in all
aspects of the invention, as such may consist of multiple
printing units, wherein these printing units preferably are
independently controllable. Such independent control is par-
ticularly interesting for the compensation of stretching occur-
ring as a result of the resin application process, such as dis-
cussed above by means of FIG. 12, as it is possible that such
stretching will not manifest itself uniformly over the width of
the decor sheet. So, for example, the decor application pro-
cess may be performed of multiple digital printing units
arranged adjacent to each other, possibly in a staggered man-
ner. It is not excluded that the printing units arranged adjacent
to and/or staggered behind each other in such example per-
form a partially overlapping print or perform a print separated
by anunprinted portion. Preferably, a battery of printing units
is used, which is at least able to print the entire width of the
desired decor. For an example of said staggered arrangement
of printing units, again reference is made to the printing units
32 of FIG. 12.

[0129] Further, it is noted that such printing unit, as also
mentioned above, as such can comprise several printing heads
or other portions, for example, in that multiple primary col-
ors, such as cyan, magenta, yellow and possibly black, are
used. Such portions of printing units then can be positioned
one after the other and be controlled in register or synchro-
nous, such that the print images of different color can be
provided on top of each other in a sufficient manner. In order
to obtain a good accordance among the different print images,
for example, marks can be applied, which are provided by one
or more of the printing heads and are used as a reference by at
least one printing head.

[0130] When working with printing units having a to and
fro moving printing head, the decor sheet, or at least the
portion of this decor sheet that is being printed, preferably is
moved intermittently through the printing device. Possibly,
then also the resin application process, or a portion thereof; is
performed while the decor sheet to be impregnated is moving
intermittently. Preferably, however, care is taken that in the
resin application process or a portion thereof, the decor sheet
indeed is moving continuously. This may be obtained, for
example, by providing a buffer between the decor application
process and the respective portion of the resin application
process.

[0131] When so-called single-pass printing units are used,
then preferably printing heads standing still are used. In such
case, the decor sheet may perform a continuous movement
through the printing unit, wherein the speed indeed may be
lower than the speed of the decor application process. How-
ever, this speed difference can be counteracted, for example,
by applying the measures described by means of FIGS. 16 to
18.

[0132] The present invention is in no way limited to the
embodiments described by way of example and represented
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in the figures; on the contrary, such method for manufacturing
floor panels, as well as the floor panels obtained thereby and
the devices applied for this purpose, can be realized according
to various variants, without leaving the scope of the present
invention.

1. A method for manufacturing a laminate product com-
prising at least a laminate layer with a decor sheet, wherein,
for forming the laminate layer the method comprising at least
the steps of:

providing a decor carrier, wherein the decor carrier is a

pre-fixed paper or pre-fixed material on the basis of
paper; and

forming at least a decor sheet by providing in a decor

application process a decor in the form of'a motif on said
decor carrier.

2. The method of claim 1, wherein the pre-fixed paper or
the pre-fixed material is a decor carrier having undergone a
resin application process before the decor application pro-
cess.

3. The method of claim 2, wherein the decor carrier is
partially resonated before the decor application process.

4. The method of claim 2, wherein the resin application
process is performed on at least one side of the decor carrier.

5. The method of claim 4, wherein the decor application
process is performed on an opposite side of the decor carrier.

6. The method of claim 2, wherein the resin application
process is followed by drying.

7. The method of claim 2, wherein the resin application
process and the decor application process are performed in-
line with each other.

8. The method of claim 1, further comprising the step of
forming impressions defining a registered embossed surface
in accordance with the decor.

9. The method of claim 1, wherein the decor is applied on
the decor carrier by means of at least one digital printing
device or digital printing unit.

10. The method of claim 1, wherein the decor is applied on
the decor carrier by means of at least an inkjet printer.

11. The method of claim 1, wherein for applying the decor,
the method further comprising the steps of applying a printing
unit allowing that the printed motif is controlled instanta-
neously by a digitally controlled printing unit, and wherein
the control of the decor application process provides for an
alteration in the printed motif.

12. The method of claim 1, further comprising the step of
providing the decor sheet directly or indirectly on a substrate,
after which the actual laminate floor panel is formed from the
substrate including at least the decor sheet.

13. A floor panel, wherein the panel is obtained according
to the method of claim 1.
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