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Description
Field of the invention

[0001] The present invention relates to a method for
forming a decorative design on an element of wood-
based material by printing the decorative design.

Technical background

[0002] Inrecentyears, digital printing has offered new
possibilities in the flooring industry to customize decora-
tive patterns for flooring applications.

[0003] Instead of printing large quantities of décor pa-
per with a decorative pattern by rotogravure or direct
printing, digital printing offers a possibility to print small
quantities of décor paper. Thereby, the digital printing
technique offers a possibility to create a large number of
different patterns and to customize patterns.

[0004] Digital printing has been used to form decora-
tive patterns for laminate floorings but also on wooden
floorings in order to form a fantasy pattern on the surface
or to print a natural wood pattern.

[0005] By digital printing is conventionally meant print-
ing by means of noncontact printing, for example using
a Drop-on-Demand (DOD) technique. A drop of ink is
placed with great accuracy on a paper or wood surface.
Examples of DOD techniques are piezoelectric DOD
inkjet and thermal DOD inkjet. In a piezoelectric DOD
inkjet printer, the piezoelectric material changes shape
when a voltage is applied. The change of shape of the
piezoelectric material generates a pressure pulse in the
fluid, thereby ejecting a droplet of ink from the nozzle. In
a thermal DOD inkjet printer, ink drops are ejected by
forming an ink vapour bubble by heating the ink.

[0006] When printing on a wooden surface, a UV cur-
able ink is conventionally used. The UV curable ink com-
prises a UV curable polymer. The UV curable ink is ap-
plied on the wooden surface by means of digital printing.
The ink is exposed to strong UV light such that the UV
curable polymer cures. Thereby, by curing the polymer,
the ink is no longer wet after the printing process and can
therefore no longer come off.

[0007] An advantage of UV curable inks is that it may
be applied to a wide range of substrates without any need
for coating the substrate before printing due to the ink is
cured directly after printing. This property is especially
advantageous when printing on a wooden surface. The
UV curable ink is cured before any bleeding of the ink
into the wood has occurred.

[0008] However, UV curable inks are expensive com-
pared to another types of inks. Furthermore, UV curable
inks are generally not environmentally friendly, mainly
due to the UV curable polymers included in the ink. Spe-
cial consideration has to be taken during curing in order
to avoid exposure to vapours formed by curing and also
to avoid exposure to UV radiation originating from the
UV lamp used for curing. Before being cured, UV curable
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inks may be extremely irritating to eyes and skin. Since
UV curable inks do not dry without being cured, it remains
wet until being cured. Consequently, the risk of skin irri-
tation remains until the UV curable ink has been washed
off. If a person is exposed to UV curable inks or vapours
originating from UV inks during a long time, the exposure
may cause sensitization, i.e. that even low level exposure
may lead to a violent reaction.

[0009] WO2010/084386 discloses a method for form-
ing a decorative design on an element of a wood-based
material, comprising providing an element of a wood-
based material having a surface, said surface being solid
and being formed of said wood-based material, and print-
ing a decorative design with an ink on at least a portion
of said surface by means of a digital printing device.

Summary of the invention

[0010] Itis an object of the presentinvention to provide
an alternative or improvement over the above described
techniques and prior art.

[0011] A further object of at least certain embodiment
is to provide a method for forming a design on an element
of a wood-based material, which is less hazardous for a
person controlling the process.

[0012] A further object of at least certain embodiment
is to provide a method for forming a decorative design
on an element of a wood-based material, which is less
expensive compared to prior art solutions.

[0013] At least some of these and other objects and
advantages that will be apparent from the description
have been achieved by a method for forming a decorative
design on an element of a wood-based material, com-
prising providing an element of a wood-based material
having a surface, said surface being solid and being
formed of said wood-based material, and printing a dec-
orative design with an aqueous ink comprising pigments
on at least a portion of said surface by means of a digital
printing device.

[0014] A primer adapted to control bleeding of said ink
is applied on at least a portion of said surface. The primer
is an ink fixing primer.

[0015] According to the invention the primer comprises
atleastone metallic saltand precipitates or agglomerates
the aqueous ink.

[0016] By the inventive method, it is possible to create
advanced designs on a surface in a less expensive way
compared to prior art solutions. It is for example possible
to create a design having a natural wood-like design be-
ing very close to natural wood or a stone-like design. By
printing similar designs on several elements, the ele-
ments will belong to the same quality rating and unde-
sired variations in the design can be prevented. By slight-
ly varying the design, variations resembling natural var-
iation of the design can be obtained.

[0017] In addition to natural designs, decorative de-
signs not resembling to natural designs such as fantasy
patterns may also be achieved. Such decorative designs
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may include design elements, adding colour to the sur-
face, printing letters and symbols etc. The design ele-
ments may form a repetitive pattern or may be individual
design elements.

[0018] By printing a decorative design on a less ex-
pensive wood material, such as birch or beech wood, the
decorative design may resemble the natural pattern of a
more expensive sort of wood. However, the inventive
method may be used on any kind of wood material, also
to print a decorative design such as a logotype on a more
expensive kind of wood material.

[0019] Tosummarize, by a decorative design is meant
any element contributing to the visual impression of the
element. By decorative design is also meant objects be-
ing non repetitive.

[0020] By digital printing the decorative design, varia-
tions in the design of the decorative design can easily be
achieved at a low cost. Compared to offset printing or
rotogravure printing, no costs are involved in manufac-
turing a printing plate or a gravure cylinder. Thereby, a
large amount of different designs can be printed. The
designs can be individualised at low cost and can be
printed on demand.

[0021] An advantage of using an aqueous ink, also
called water-based ink, is that an aqueous ink is less
expensive compared to UV curable inks and solventinks.
Further, disadvantages associated with UV curable inks
such as being irritating to skin and eyes are overcome
by using an aqueous ink instead. An aqueous ink is less
irritating to skin and eyes and no UV lamp is required for
curing of the ink. Thereby, the use of aqueous inks con-
tributes to an improved working environment.

[0022] By applying a primer, bleeding of the ink can be
controlled and/or reduced. Thereby, the disadvantages
usually associated with use of an aqueous ink such as
bleeding can be overcome. By applying a primer prior to
printing, the aqueous ink acts similarly as a UV curable
ink. By using a primer, the ink drops are fixed at the po-
sition on the surface where the ink drops are placed by
the nozzle, or at least the undesired bleeding of the aque-
ous ink is reduced.

[0023] Using an aqueous ink may be an advantage
when printing natural patterns, since the capillaries in the
wood-based material conveys the ink and the ink bleeds
suchthatasoftand natural patternis obtained on portions
of the element where it is desired.

[0024] The element may be an upper part or layer of
a building panel, wherein the upper part or layer forms
the surface of the building panel. The decorative design
may be printed on a building panel wherein the element
forms a surface layer of wood-based material, the surface
being solid. The decorative design may also be printed
on an element, which in a later process is to be attached
to forexample a core or substrate to form a building panel.
The element itself may also form a building panel.
[0025] The primer comprises at least one metallic salt.
The metallic salt precipitates the pigment of the ink com-
position. The metallic salt reacts with the aqueous ink
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such that the pigment of the ink precipitates. The metallic
salt of the primer crashes the ink such that the pigment
of the ink precipitates or agglomerates. By crashing the
aqueous pigmented ink, the ink drops are fixed at the
position on the surface where the ink drops are placed
by the nozzle. By crashing the aqueous pigment ink, the
ink drops are prevented from being mixed with each oth-
er.

[0026] In an embodiment not presently claimed, the
primer may be a UV curable primer. The UV curable prim-
er reduces displacement of the ink drops on the surface
such that bleeding of the ink is reduced. The ink drops
are fixed at the position where the ink drops are placed
by the nozzle on the UV curable primer.

[0027] The method may further comprise controlling
bleeding of said ink, preferably in a variable way. By con-
trolling the bleeding of the ink in variable way is meant
that bleeding may be both reduced, increased and/or
maintained as caused by the surface on which the ink is
applied to. Controlling bleeding of the ink may be per-
formed in several ways, as described below. An advan-
tage of controlling bleeding of the ink is that the bleeding
may be adjusted to obtain a certain design of the deco-
rative pattern, for example with sharp contours or with
blurred contours. Thereby, a specific design can be re-
produced with high accuracy.

[0028] A way of controlling the bleeding is to control
the size of the droplets of ink applied. By applying small
droplets of ink to the surface, the droplets will dry before
starting to bleed into each other. Thereby, bleeding is
reduced. By applying the droplets at a sufficient distance
from each other such that the droplets do not flow into
each other before drying, bleeding is also reduced. Also
the surface tension of the small droplets of ink contributes
to reduced bleeding.

[0029] Instead, by applying larger droplets of ink to the
surface, the droplets of ink will flow into each other.
Thereby, bleeding of the ink is increased. Furthermore,
by applying droplets of ink close to each other such that
the droplets will flow into each other before drying, bleed-
ing of the ink is also increased. Other ways of controlling
the bleeding of ink is described below.

[0030] The surface tension of the ink will influence the
tendency to bleed. The viscosity of the ink will influence
bleeding as well. A preferred embodiment of the aqueous
ink in order to have controllable bleeding is a viscosity of
10-15 mPas at jetting temperature of 30°C. A preferred
surface tension of the aqueous ink is 30-40 mN/m in order
to have controllable bleeding. A preferred pH-value of
the aqueous ink is 7-8. A preferred particle size of the
pigments is less than 500 nm, preferably 80-300 nm.
[0031] The wood-based material may be solid wood or
wood veneer. By solid wood is also meant hardwood.
The wood-based material may also be MDF, HDF, or
particleboard. By wood-based material is not meant pa-
per. Paper essentially comprises highly refined a-cellu-
lose fibres.

[0032] The digital printing device may comprise a
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Drop-on-Demand (DOD) inkjet printer, preferably a pie-
zoelectric DOD inkjet printer. By using the DOD tech-
nique, drops of inks can be placed on the surface with
great accuracy. Thereby, a decorative design can be re-
peated with accuracy and a design with high resolution
can be printed.

[0033] Theaqueous ink may be a heat sensitive curing
ink. Aheatsensitive curing ink cures when being exposed
to heat. Curing the ink prevents the ink from bleeding into
the surface. When applying ink to a surface of wood-
based material, the ink has a tendency to bleed into the
wood. The wood includes capillaries transporting the ink
from the surface into the interior of the wood. Further-
more, bleeding of the ink may result in that the design
blurs. When curing the ink, further bleeding of the ink is
stopped and the ink is "dried".

[0034] The method may further comprise applying heat
to the element. By applying heat, water in the aqueous
ink evaporates and the ink dries. Thereby, bleeding of
the ink is reduced. If the aqueous ink is a heat sensitive
curing ink, heat starts the curing reaction of the ink and
curing of the binder prevents bleeding. Heat may be ap-
plied before, during and/or after printing. If heatis applied
to the surface before printing, the element will be heated
when the ink is applied. Thereby, drying of the ink starts
immediately. If using a heat sensitive curing ink, curing
takes starts immediately when heat is applied before
printing.

[0035] The method of the presentinvention comprises
applying a primer adapted to control bleeding of the ink
on at least a portion of said surface. The primer is applied
prior to, or in an embodiment not presently claimed after,
printing the decorative design. The primer interacts with
the ink such that the primer controls the ink in one way
or the other. The primer restricts bleeding of the ink, or
may, in an embodiment not presently claimed increase
bleeding of the ink. The primer may be applied to a portion
or several separate portions of the surface, or may cover
the entire surface.

[0036] The primer is an ink fixing primer. By ink fixing
is meant that the primer fixes the ink such that bleeding
of the ink is prevented. An ink fixing primer restricts con-
veyance of the ink in the capillaries of the wood. Thereby,
the ink is restricted from being transported away from the
surface and from bleeding outside the boundaries of the
pattern.

[0037] The primer agglomerates said ink. When the
primer agglomerates the ink, the primer fixes the ink and
prevents bleeding of the ink. The ink and the primer form
an agglomerate when reacting with each other.

[0038] In an alternative embodiment not presently
claimed, the primer may be an ink spreading primer. The
primer spreads the inks such that the binder increases
bleeding of the ink. An example of anink spreading primer
is water.

[0039] The primer may be applied by means of digital
printing. By applying the primer by a digital printing de-
vice, the primer can be applied to the surface with high
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precision. Thereby, the primer may be applied to only
some portions of the surface.

[0040] Further, one or more primers having different
properties can be applied to different portions of the sur-
face with high precision, thereby offering a possibility to
control the design of the pattern. It may be desirable to
apply an ink fixing primer to a first portion of the surface,
to apply an ink spreading primer to a second portion of
the surface, and to not apply any primer to a third portion
of the surface. Thereby, bleeding of the ink is controlled
in different ways at different portions and the design of
the pattern can be varied between different elements of
the pattern. When printing a natural wood pattern or stone
pattern, this effect may be desirable. This aspect of the
invention may be used also with other types of ink than
aqueous inks. This aspect of the invention may also be
used on other types of elements than an element of a
wood-based material.

[0041] The method may further comprise applying a
protective surface layer on top of the decorative pattern.
The protective surface layer may include wear resistant
particles. The protective surface layer may be one or sev-
eral lacquer layers, a powder layer comprising wood fi-
bres and a binder or any other type of conventional pro-
tective surface. The protective surface layer may be a
radiation curable coating, preferably a UV curable coat-
ing. The protective surface layer may be a coating com-
prising an acrylic or acrylate binder.

[0042] The ink comprises pigments. Thereby, a pig-
mented aqueous ink is used.

[0043] The digital printing device may use spot colours
or CMYK colours. Spot colours may be preferred when
printing patterns of natural wood or stone since spot col-
ours allow usage of a more natural range of colours com-
pared to CMYK.

[0044] The ink may comprise a binder. By applying
heat to the ink, the binder cures and further bleeding of
the ink is reduced.

[0045] The elementmay form asurface layer of a build-
ing panel. The building panel may be a flooring panel. In
the embodiment wherein the building panel is flooring
panel, the method may further comprise forming a me-
chanical locking system at at least one edge of the floor-
ing panel.

[0046] According to a second aspect of the invention,
a building panel is provided, comprising an element of a
wood-based material forming a surface of said building
panel, said surface being solid and being formed of said
wood-based material, said surface having a decorative
design printed thereon, said decorative design being
formed of an aqueous ink, and a primer comprising at
least one metallic salt.

[0047] The aqueous ink comprises pigments. The
aqueous ink may be a heat sensitive curing binder. The
decorative design may be printed on top of a primer ar-
ranged on the surface. The second aspect of the present
invention incorporates all the advantages of the method
according to the first aspect of the invention, which pre-
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viously has been discussed, whereby the previous dis-
cussion is applicable also for the building panel.

Brief description of the drawings

[0048] The present invention will by way of example
be described in more detail with reference to the append-
ed schematic drawings, which show embodiments of the
present invention.

Fig. 1 illustrates a printing line comprising a digital
printing device and a primer application device.
Fig. 2 illustrates an element having a decorative
wood design printed thereon.

Fig. 3 illustrates an element having a fantasy design
pattern printed thereon.

Fig. 4 illustrates an element having a fantasy design
pattern printed thereon.

Fig. 5 illustrates an element having a stone design
pattern printed thereon.

Fig. 6 illustrates building panels in form of flooring
panels including a mechanical locking system.

Detailed description

[0049] Fig. 1 shows a printing line including a digital
printing device 20 to be used in the inventive method.
The printing line comprises a conveyor belt 10, a primer
applying unit 50 adapted to apply a primer, a digital print-
ing device 20 and a heating device 30.

[0050] The printing line is adapted to form a decorative
design on an element 1 of a wood-based material. The
element 1 has a surface 3 of a wood-based material. The
wood-based material may be solid wood or wood veneer.
The wood-based material may also be a wood fibre based
material such as MDF, HDF and particleboard. The sur-
face 3 is a solid surface. The surface 3 may be a rigid
surface. The element 1 may for example be a layer, for
example a wood veneer layer, having a thickness of 0.6
mm or even 0.3 mm.

[0051] The element 1 may already be attached to a
core or substrate when the decorative design 2 is printed
on the element 1. Alternatively, the decorative design 2
is printed on the element 1 before the element 1 is at-
tached any core or substrate. The element 1 having the
decorative design 2 printed thereon is thereafter attached
to a core or substrate. The element 1 being attached to
a core or substrate may form a building panel. Alterna-
tively, the element 1 itself may form a building panel. The
building panel may be a floor panel, a wall panel, a ceiling
panel, a furniture component or the like. The building
panel may for example be a solid panel, a panel com-
prising several layers, or a panel comprising a core and
said element being arranged as a surface layer on the
core.

[0052] The decorative design 2 that is to be printed on
the element 1 may be both natural designs and patterns
such as a wood pattern or stone pattern. The decorative
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design may also be a fantasy design or pattern.

[0053] The element 1 is placed on the conveyor belt
10. The conveyor belt 10 is adapted to convey the ele-
ment 1 on which the decorative print 2 is to be printed in
a conveying direction D. The element 1 is conveyed to
the primer applying unit 50, to the digital printing device
20 and to the heating device 30.

[0054] The primer applying unit 50 is adapted to apply
a primer adapted to control the ink. By controlling the ink
is meant controlling the behaviour of the ink such as
bleeding. The ink is an aqueous ink, preferably a heat
sensitive curing ink.

[0055] The primer applying unit 50 applies the primer
on the surface 3 of the wood-based material of the ele-
ment 1. The primer applied before the decorative design
is printed on the surface of the element 1. The primer
applying unit 50 may spray the primer on the surface 3
of the element 1. The primer applying unit 50 may alter-
natively coat the surface 3 of the element 1 with the prim-
er.

[0056] As an alternative, the primer applying unit 50
may comprise a digital printing device such that the prim-
er is applied by digital printing technique. The digital print-
ing device may be a DOD printer, preferably a DOD pi-
ezoelectric printer. By using a DOD printer, the primer
can be applied with great accuracy. For example, the
primer can be applied to well-defined portions of the sur-
face 3 of the element 1.

[0057] The primer is an ink fixing primer. By ink fixing
is meant that the primer fixes the ink such that bleeding
of the ink is reduced. The ink fixing primer restricts con-
veyance of the ink in the capillaries of solid wood such
that the ink becomes fixed. Thereby, bleeding of the ink
into the wood-based material is reduced. Also bleeding
outside the boundaries of the individual elements forming
the pattern is reduced by application of the ink fixing prim-
er.

[0058] The primer agglomerates said ink. When the
primer agglomerates said ink, the primer fixes the ink and
prevents bleeding of the ink. When the primer reacts with
the ink, the ink and the primer form an agglomerate. By
forming an agglomerate, the primer fixes the ink such
that bleeding is reduced. The ink is thereby restricted
from bleeding by being in form of an agglomerate on the
surface of the element.

[0059] The primer comprises at least one metallic salt
such as sodium chloride. The primer may be an aqueous
solution comprising at least one metallic salt. The metallic
salt may be a monovalent metallic salt, for example com-
prising a monovalent ion such as Na*. The metallic salt
is preferably a polyvalent metallic salt. Preferably, the
polyvalent metallic salt comprises divalent ions such as
Ca2*, Cu2*, Ni2*, Mg2*, Zn2*, or Ba2*, or trivalent ions
such as AIB* or Fe3*. The metallic salt may for example
be sodium chloride or calcium chloride. The metallic salt
precipitates the pigment of the ink. The metallic salt re-
acts with the aqueous ink such that the pigment of the
ink precipitates. The metallic salt of the primer crashes
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the ink such that the pigment of the ink precipitates or
agglomerates. By crashing the aqueous pigment ink
composition, the ink drops are fixed at the position on
the carrier where the ink drops are placed by the nozzle.
By crashing the aqueous pigment ink composition, the
ink drops are prevented from being mixed with each oth-
er. By varying the concentration of the metallic salt in the
primer, the bleeding of the ink may be controlled. By in-
creasing the concentration of the metallic saltin the prim-
er, bleeding is further reduced.

[0060] The primer may in one embodiment not pres-
ently claimed be a UV curable primer. The UV curable
primer functions as an ink fixing primer reducing bleeding
of the aqueous ink. The UV curable primer is applied
before the print forming the decorative pattern is applied.
The UV curable printer is not cured, or is not completely
cured before the decorative design is printed. The print
may be printed wet-on-wet on the UV curable primer. As
an alternative, the UV curable primer may be gelled. The
aqueous ink is printed directly into the UV curable primer.
It is not necessary to apply any intermediate layer. The
UV curable primer fixes the ink such that bleeding into
the wood-based surface and outside the boundaries of
elements forming the pattern is reduced.

[0061] The UV curable primer may also be adapted to
form a primer for any UV curable coatings forming a pro-
tective surface layer. The UV curable primer may be com-
patible with a UV curable coating forming the protective
surface layer applied after printing.

[0062] As an alternative embodiment not presently
claimed, the primer may be an ink spreading primer. By
ink spreading is meant that the primer spreads the inks
such that the primer increases bleeding of the ink over
the area where the primer is applied. Thereby, a blurred
pattern can be obtained. An example of an ink spreading
primer is water. By applying water prior or after printing,
bleeding of the ink is further increased.

[0063] The primer may be applied to the complete sur-
face 3 of the element 1, or only to portions of the surface
of the element 1. Different types of primers may also be
applied to the surface 3. As an example, an ink fixing
primer may be applied to a first portion of the surface 3,
an ink spreading primer may be applied to a second por-
tion of the surface 3 and no primer may be applied to a
third portion of the surface 3. Thereby, the design of the
decorative pattern 2 can be controlled by applying differ-
ent types of primers to different areas of the element 1.
[0064] After the primer has been applied, the decora-
tive design 2 is printed on the surface 3 by the digital
printing device 20.

[0065] The digital printing device 20 is a Drop-on-De-
mand (DOD) inkjet printer. Preferably, the printer 20 is a
piezoelectric DOD inkjet printer. A thermal DOD inkjet
printer may also be used.

[0066] The digital printing device 20 comprises at least
one inkjet print head 25. Preferably, the digital printing
device 20 comprises several inkjet print heads 25. If
CMYK is used as a colour system, at least four inkjet
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print heads 25 is required, one for every colour. If spot
colours are used, one print head 25 is required for each
spot colour. The number of spot colours and thereby the
number of print heads 25 may vary. The digital printing
device 20 shown in fig. 1 comprises four print heads 25,
corresponding to CMYK-colours or four spot colours.
[0067] Preferably, a number of print heads 25 are ar-
ranged one after in a row extending perpendicular to the
conveying direction of the conveying belt. Print heads
arranged in the same row includes ink having the same
colour. The width of the row of print heads preferably
corresponds to the width of the element 1 on which the
print 2 is to be applied.

[0068] In the shown digital printing device 20, a first,
second, third and fourth row 21, 22, 23, 24 of print heads
are arranged one after each other in the conveying di-
rection D of the conveyor belt 10. A first colour is applied
by the print heads 21a-d in the first row 21, a second
colour is applied by the print heads 22a-d in the second
row 22, a third colour is applied by the print heads 23a-
din the third row 23 and a fourth colour is applied by the
print heads 24a-d in the fourth row 24.

[0069] Alternatively, a digital printing device compris-
ing a print head having different channels may be used.
In this case, one print head may print one colour or sev-
eral colours. Thereby, more than one colour can be print-
ed by an individual print head provided with different
channels. One channel is provided for each colour. Con-
sequently, only one row of print heads may be provided
in the digital printing device.

[0070] The ink that is applied by means of the above
described inkjet print 20 is an aqueous ink. The ink com-
prises pigments giving the ink its specific colour. Prefer-
ably, the aqueous ink is a heat sensitive curing ink. The
ink may comprise a binder. The binder may for example
comprise methyl acrylate, ethyl acrylate, butyl acrylate,
or vinyl acetate.

[0071] The digital printing device 20 is used to print a
decorative design 2 on an element 1.

[0072] The conveyor belt 10 moves the element 1
through the digital printing device 20. The print heads 25
are preferably stationary while the element 1 is trans-
ferred in the conveying direction D under the print heads
25. The first row 21 of print heads 21a-c prints a first
colour on the surface 3, the second row 22 of print heads
22a-c prints a second colour on the surface 3, a third row
23 of print heads 23a-c prints a third colour on the surface
3, and a fourth row 24 of print heads 24a-c prints a fourth
colour on the surface 3.

[0073] After the digital printing device 20, as seen in
the conveying direction D of the conveyor belt 10, a heat-
ing device 30 is arranged. The heating device 30 may
include infrared (IR) heating. Consequently, when the
element 1 has passed the digital printing device 20, heat
is applied to the element 1 by means of the heating device
30. The heating device 30 dries the aqueous ink since
water evaporates from the ink. Consequently, heating
the element 1 with the print applied thereon prevents fur-
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ther bleeding of the aqueous ink and stabilises the print.
If an ink sensitive curing ink is used, heat cures the ink
and stabilises the ink thereby.

[0074] Infig. 1, the heating device 30 is arranged after
the digital printing device 20. Alternatively or as a com-
plement, the heating device 30 may be arranged in front
of the digital printing device as seen in the conveying
direction D. When heat is applied to the element 1 before
being inserted in the digital printing device 20, the ele-
ment 1 is already heated whenink is applied to its surface
3. Thereby, the inks dry and/or cures, if a heat sensitive
curing ink is used, faster compared to printing on an un-
heated element 1. Thereby, bleeding is reduced.
[0075] Heat may also be applied to the element 1 in
the digital printing device 20. In this case, a first colour
is printed on the element 1, and heat is then applied to
the element 1 before printing the second colour. Thereby,
the ink of the first colour dries, and if a heat sensitive
curing ink is used, the ink cures when heat is applied.
Bleeding is thereby reduced. Especially, bleeding of two
different colours into each other may be reduced.
[0076] Fig. 2 illustrates an element 1 having a print
forming the decorative design 2 printed by means of the
above described method. The decorative design 2 is a
natural wood pattern. The wood pattern is printed on an
element 1 having a surface 3 of solid wood material or
wood veneer. The solid wood material or wood veneer
may for example be hickory, birch wood or beech wood.
The wood pattern resembles natural wood.

[0077] When applying an aqueous ink directly on a sur-
face 3 of wood-based material, the ink bleeds into the
wood-based material. In a solid wood material and in
veneer, the inkis conveyed by the capillaries in the wood-
based material. This may lead to that the boundaries of
the pattern blur. However, when printing a natural wood
pattern, bleeding may be desirable, at least at some por-
tions of the element 1, since it creates a soft and natural
pattern, as seen in fig. 2. The bleeding occurring due to
the aqueous ink being conveyed by the capillaries may
create design advantages when forming the decorative
design, especially when printing a natural wood pattern.
[0078] Fig. 3 illustrates an element 1 wherein an ink
fixing primer has been applied to a first portion 4 of the
surface 3 of the element 1 as described above. No primer
has been applied to a second portion 5 of the surface 3
of the element 1. A fantasy pattern 2 has been printed
on the surface 3 of wood-based material by means of the
digital printing device 20. The ink is aqueous ink.
[0079] Fig. 3illustrates the difference in bleeding of the
ink between the first portion 4 where the ink fixing primer
is applied and the second portion 5 where no primer has
been applied. On the second portion 5, the boundaries
6 between different colours and between parts where no
ink has been applied and parts where ink has been ap-
plied are blurred. The reason for this is that the ink bleeds
outside the area where ink has been applied in a direction
parallel to the plane of the surface 3. Before the ink has
dried, or cured if using a heat sensitive curing ink, the ink
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continues to flow outside the area to which it is applied.
In solid wood and in veneer, the capillaries in the wood
convey the ink. This may lead to that ink bleeds outside
the area to which is applied. If two colours are applied
one besides the other, the colours may bleed into each
other such that no distinct boundary is obtained. If one
colouris applied adjacentan areawhere noink is applied,
the ink may bleed into the area with no colour and no
distinct boundary is obtained.

[0080] Furthermore, in addition to bleeding in a direc-
tion parallel to the plane of the surface, the ink may also
bleed into the wood-based material of the surface 3, i.e.
in a direction perpendicular to the plane of the surface 3.
The ink is transported into the wood-based material,
away from the surface. In solid wood and in veneer, the
capillaries in the wood convey the ink into the interior of
the wood-based material. This may result in that the sur-
face is not covered by the colour but the wood shows
through. An uneven covering of the colour may thereby
be obtained.

[0081] Infig. 3, on the first portion 4 where the ink fixing
primer has been applied the boundaries 6 between ad-
jacent colours and boundaries 6 between a coloured por-
tion and a portion where no ink has been applied are
distinct. Further, the wood-based material does not show
through the coloured portions due to reduced bleeding
into the wood-based material. The ink fixing primer has
reduced bleeding of the ink such that the ink has been
fixed on the position where it has been placed by the
inkjet print head.

[0082] Fig. 4 illustrates an element 1 wherein an ink
spreading primer has been applied to the surface 2 of
the element 1 as described above. The ink spreading
primer has increased the bleeding of the ink applied to
the area where the ink spreading primer has been ap-
plied. Thereby, a blurred design is obtained. Some of the
ink has been transported into the interior of the wood-
based material such that the surface of the wood-based
material shows through.

[0083] Fig. 5 illustrates an element 1 having a stone
pattern printed thereon. Primers having different proper-
ties have been applied on the surface 3 of the wood-
based material. A decorative design 2 in form of a stone
pattern has been printed on the surface 3 by means of
the digital printing device 20 as described above.
[0084] The stone pattern includes both element having
sharp contours 7 and elements having blurred contours.
In order torecreate the natural stone pattern, an ink fixing
primer has been applied to some portions 9a of the sur-
face 3. Anink spreading primer has been applied to other
portions 9b of the surface 3. No primer is applied to other
portions 9c of the surface 3. Thereby, the bleeding of the
ink can be controlled in order to obtain different effects.
Preferably, the primers are applied by digital printing such
that the primers can be applied with high precision. By
applying both the primers and the ink by a digital printing
technique, the primers and the ink can be applied with
high precision in relation to each other. A design being
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very similar to a natural stone pattern can be obtained
this way. Applying different primers as described above
is not restricted to the use of an aqueous ink and is not
restricted to an element of a wood-based material but
may be used also for other materials.

[0085] Common for all embodiments is that heat may
also be applied to the element before and/or during print-
ing the decorative design in the digital printing device,
which as been described above.

[0086] Common for all embodiments is that a protec-
tive surface layer may be applied on top of the print. The
protective surface layer may comprise wear resistant par-
ticles such as aluminium oxide or silica. The protective
surface layer may be one or several lacquer layers. The
lacquer layer may for example be a water-based UV cur-
able lacquer, a polyurethane lacquer, a solvent based
lacquer, a two-parts lacquer. Alternatively, the protective
surface layer may be a powder overlay comprising a mix
of wood particles and a binder, preferably a thermosetting
binder, which is applied as a powder layer on top of the
print. The powder layer is cured by applying heat and
pressure such that a powder overlay is formed. Alterna-
tively, the protective surface layer may be a paper over-
lay.

[0087] Fig. 6 illustrates edge portions of two building
panels in form of floor panels 100, 100’. The floor panel
100, 100’ comprises in the embodiment shown in fig. 6
a core 17 and said element 3 of wood-based material
forming a surface of the floor panel 100, 100’. Said ele-
ment 3 is attached to the core 17. A balancing layer (not
shown) may be attached to the rear side of the core 17.
[0088] The floor panels 100, 100’ comprise a mechan-
ical locking system 11. The mechanical locking system
11 comprises a locking strip 12 with a locking element
13 that cooperates with a locking groove 14 and locks
the panels 1, 1’in a horizontal direction D2. The mechan-
ical locking system 11 further comprises a tongue 15 that
cooperates with a tongue grove 16 and locks the panels
1, 1”in a vertical direction D1. Both long sides and short
sides of the floor panel may be provided with a mechan-
ical locking system 11. Alternatively, long sides of the
floor panel may be provided with the mechanical locking
system for horizontally and vertically locking, and the
short sides may be provided with a mechanical locking
system for horizontally locking only. Itis also contemplat-
ed that other locking systems is possible.

[0089] Itis contemplated thatthere are numerous mod-
ifications of the embodiments described herein, which
are still within the scope of the invention as defined by
the appended claims

[0090] Although named as a primer, all primers de-
scribed above may also be applied to the surface after
printing of the decorative design. A primer applied after
the print reacts with and controls the aqueous ink in a
similarway as a primer applied to the surface before print-
ing as described in more detail above.
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Example 1

[0091] Example 1 is a background example which is
not covered by the appended claims and is presented
not as an embodiment of the invention but as a back-
ground example useful for understanding the invention.
[0092] Anelementofsolidhickory is provided. No prim-
er is applied to the surface of the element on which the
decorative design is to be printed.

[0093] A decorative design is printed on a surface of
said element by means of a digital printing device. The
ink applied is an aqueous ink. The digital printing device
comprises four print heads.

[0094] The decorative design is a naturalwood pattern,
which is printed on top of the wood pattern of the solid
hickory.

[0095] No heatis applied prior, during or after printing.

[0096] After the ink has dried, at least one protective
surface layer is applied to the surface of the element hav-
ing the decorative design printed thereon. The lacquer
used is a water-based polyurethane lacquer (Aqua Zar®,
gloss 90 by M&P DIY Products AB).

[0097] An element having a decorative design as
shown in fig. 2 is thereby obtained. The bleeding of the
aqueous ink contributes to obtain a natural wood pattern.

Example 2

[0098] Example 2 is presented as an embodiment of
the present invention.

[0099] Anelementofsolid oakis provided. Anaqueous
solution comprising at least one metallic salt is applied
to a surface of the solid oak element. Depending on how
much bleeding is desired, the concentration of the me-
tallic salt in the aqueous solution is varied. The aqueous
solution comprising the metallic salt forms an ink fixing
primer. The aqueous solution is applied by means of a
roller on the complete surface of the element.

[0100] A decorative design is printed on a surface of
said element by means of a digital printing device. The
ink applied is an aqueous ink. The ink is a heat sensitive
curing ink. The digital printing device comprises four print
heads.

[0101] The decorative design is a fantasy pattern.
[0102] Heat is applied after printing. The temperature
is preferably 160-200°C, depending on the speed of the
conveyor belt.

[0103] At least one protective surface layer is applied
tothe surface of the element having the decorative design
printed thereon. The lacquer used is a water-based poly-
urethane lacquer (Aqua Zar®, gloss 90 by M&P DIY Prod-
ucts AB).

[0104] The ink fixing primer reduces the bleeding of
the aqueous ink, thus forming sharp contours in the pat-
tern.



15 EP 2 844 495 B1 16

Example 3

[0105] Example 3 is presented as an example of an
embodiment not presently claimed.

[0106] Anelementofsolid hickory is provided. A water-
based UV-curable primer is applied to a surface of the
element. The UV-curable primer is applied by means of
aroller on the complete surface of the element. The UV-
curable forms an ink fixing primer, reducing bleeding of
the aqueous ink.

[0107] A decorative design is printed on a surface of
said element by means of a digital printing device. The
decorative design is printed wet-in-wet with the UV-cur-
able primer, i.e. the UV-curable printer has not been
cured. The ink applied is an aqueous ink. The ink is a
heat sensitive curing ink. The digital printing device com-
prises four print heads.

[0108] The decorative design is a natural wood pattern
resembling ash wood, which is printed on the hickory
element.

[0109] The UV-curable primer is cured by a UV lamp.
[0110] When the UV-curable primer has cured, atleast
one protective surface layer is applied to the surface of
the element having the decorative design printed there-
on. The lacquer used is a water-based polyurethane lac-
quer (Aqua Zar®, gloss 90 by M&P DIY Products AB).
[0111] The UV-curable primer reduces bleeding of the
aqueous ink.

Example 4

[0112] Example 4 is presented as an embodiment of
the present invention.

[0113] Anelementofsolid oakis provided. An aqueous
solution comprising at least one metallic salt is applied
to a first portion of the surface of the solid oak element.
Depending on how much bleeding is desired, the content
of the metallic salt in the aqueous solution is varied. The
aqueous solution comprising the metallic salt forms an
ink fixing primer. The aqueous solution is applied by
means of a roller on the first portion of surface of the
element.

[0114] No primer is applied to a second portion of the
surface of the solid oak element.

[0115] A decorative design is printed on a surface of
said element by means of a digital printing device. The
ink applied is an aqueous ink. The digital printing device
comprises four print heads.

[0116] The decorative design is a fantasy pattern.
[0117] At least one protective surface layer is applied
to the surface ofthe elementhaving the decorative design
printed thereon when the print has dried. The lacquer
used is a water-based polyurethane lacquer (Aqua Zar®,
gloss 90 by M&P DIY Products AB).

[0118] An element having a decorative design as
shown in fig. 3 is thereby obtained. The ink fixing primer,
which has been applied to the first portion of the surface,
reduces the bleeding of the aqueous ink, thus forming
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sharp contours in the pattern. On the second portion of
the surface, where no ink fixing primer has been applied,
bleeding of the ink has occurred.

Example 5

[0119] Example 5 is presented as an example of an
embodiment not presently claimed.

[0120] Anelementofsolid hickoryis provided. A water-
based UV-curable primer is applied to a surface of the
element. The UV-curable primer is applied by means of
aroller on the complete surface of the element. The UV-
curable forms an ink fixing primer, reducing bleeding of
the aqueous ink.

[0121] A decorative design is printed on a surface of
said element by means of a digital printing device. The
decorative design is printed wet-in-wet with the UV-cur-
able primer, i.e. the UV-curable printer has not been
cured. The ink applied is an aqueous ink. The ink is a
heat sensitive curing ink. The digital printing device com-
prises four print heads.

[0122] The decorative design is a natural wood pattern
resembling ash wood, which is printed on the hickory
element.

[0123] At least one protective surface layer is applied
tothe surface of the element having the decorative design
printed thereon. The protective surface layer is an UV
curable lacquer, or UV-curable lacquer layers.

[0124] The UV-curable primer and the UV-curable lac-
quer layer or layers are cured simultaneously by a UV
lamp.

[0125] The UV-curable primer reduces bleeding of the
aqueous ink.

Claims

1. A method for forming a decorative design (2) on an
element (1) of a wood-based material, comprising

- providing an element (1) of a wood-based ma-
terial having a surface (3), said surface (3) being
solid and being formed of said wood-based ma-
terial,

- applying a primer adapted to control bleeding
of an aqueous ink comprising pigments on at
least a portion of said surface (3), wherein the
primer is an ink fixing primer and comprises at
least one metallic salt, and

- printing a decorative design (2) with an aque-
ousink comprising pigments on atleast a portion
of said surface (3) by means of a digital printing
device (20),

wherein the metallic salt of the primer precipitates or
agglomerates the pigment of said aqueous ink.

2. Themethod according to claim 1, wherein the wood-
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based material is solid wood or wood veneer.

The method according to claim 1 or 2, wherein the
digital printing device (20) comprises a Drop-on De-
mand (DOD) inkjet printer, preferably a piezoelectric
DOD inkjet printer.

The method according to any one of claims 1-3,
wherein said aqueous ink is a heat sensitive curing
ink.

The method according to any one of claims 1-4, fur-
ther comprising applying heat to the element (1).

The method according to any one of claims 1-5,
wherein the primer is applied by means of digital
printing.

The method according to any one of claims 1-6, fur-
ther comprising applying a protective surface layer
on top of the decorative design.

The method according to any one of claims 1-7,
wherein said ink comprises a binder.

The method according to any one of claims 1-8,
wherein the digital printing device uses spot colours
or CMYK colours.

The method according to any one of claims 1-9,
wherein said elementforms a surface layer of a build-
ing panel, preferably a floor panel.

A building panel, comprising

an element (1) of a wood-based material forming a
surface (3) of said building panel, said surface (3)
being solid and being formed of said wood-based
material,

said surface (3) having a decorative design (2) print-
ed thereon, said decorative design (2) being formed
of an aqueous ink comprising pigments and an ink
fixing primer comprising at least one metallic salt,
wherein the primer has been applied on at least a
portion of said surface and the metallic salt of the
primer has precipitated or agglomerated the pigment
of said aqueous ink.

A building panel according to claim 11, wherein the
decorative design (2) is formed according to any one
of claims 1-10.

Patentanspriiche

1.

Verfahren zur Herstellung eines dekorativen Mus-
ters (2) auf einem Element (1) eines Holzwerkstoffs,
das umfasst:
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- Bereitstellen eines Elements (1) aus einem
Holzwerkstoff mit einer Oberflache (3), wobei
die Oberflache (3) massiv ist und aus dem Holz-
werkstoff hergestellt ist,

- Aufbringen einer Grundierung, die angepasst
ist, um das Auslaufen einer wassrigen Tinte zu
steuern, die Pigmente auf wenigstens einem
Teil der Oberflache (3) umfasst, wobei die Grun-
dierung eine Tintenfixiergrundierung ist und we-
nigstens ein Metallsalz umfasst, und

- Drucken eines dekorativen Musters (2) mit ei-
ner wassrigen Tinte, die Pigmente auf wenigs-
tens einem Teil der Oberflache (3) umfasst,
durch eine digitale Druckvorrichtung (20),

wobei das Metallsalz der Grundierung das Pigment
der wassrigen Tinte ausfallt oder agglomeriert.

Verfahren nach Anspruch 1, wobei der Holzwerkstoff
massives Holz oder Holzfurnier ist.

Verfahren nach Anspruch 1 oder 2, wobei die digitale
Druckvorrichtung (20) einen auf Abruf (Drop-On-De-
mand - DOD) arbeitenden Tintenstrahldrucker, vor-
zugsweise einen piezoelektrischen DOD-Tinten-
strahldrucker umfasst.

Verfahren nach einem der Anspriiche 1 - 3, wobei
die wassrige Tinte eine warmeempfindliche aushar-
tende Tinte ist.

Verfahren nach einem der Anspriiche 1 - 4, das des
Weiteren das Aufbringen von Warme auf das Ele-
ment (1) umfasst.

Verfahren nach einem der Anspriiche 1 - 5, wobei
die Grundierung durch digitales Drucken aufge-
bracht wird.

Verfahren nach einem der Anspriiche 1 - 6, das des
Weiteren das Aufbringen einer Oberflachenschutz-
schicht zuséatzlich zum dekorativen Muster umfasst.

Verfahren nach einem der Anspriiche 1 - 7, wobei
die Tinte ein Bindemittel umfasst.

Verfahren nach einem der Anspriiche 1 - 8, wobei
die digitale Druckvorrichtung Volltonfarben oder
CMYK-Farben verwendet.

Verfahren nach einem der Anspriiche 1 - 9, wobei
das Element eine Oberflachenschicht eines Baupa-
neels, vorzugsweise eines Fullbodenpaneels bildet.

Baupaneel, das umfasst:

ein Element (1) aus einem Holzwerkstoff, das
eine Oberflache (3) des Baupaneels bildet, wo-
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bei die Oberflache (3) massiv ist und aus dem
Holzwerkstoff besteht,

die Oberflache (3) mit einem darauf gedruckten
dekorativen Muster (2), wobei das dekorative
Muster (2) aus einer wassrigen Tinte gebildet
ist, die Pigmente umfasst und wenigstens eine
Tintenfixiergrundierung mit wenigstens einem
Metallsalz umfasst, wobei die Grundierung auf
wenigstens einem Teil der Oberflache aufge-
bracht wurde und das Metallsalz der Grundie-
rung das Pigment der wassrigen Tinte ausgefallt
oder agglomeriert hat.

12. Baupaneel nach Anspruch 11, wobei das dekorative

Muster (2) nach einem der Anspriiche 1 - 10 herge-
stellt wird.

Revendications

Procédé destiné a créer un motif décoratif (2) sur un
élément (1) en matériau a base de bois, comprenant

- le fait de prévoir un élément (1) en matériau a
base de bois ayant une surface (3), ladite sur-
face (3) étant solide et étant formée dudit maté-
riau a base de bois,

- 'application d’'une amorce adaptée pour con-
tréler le ressuage d’une encre aqueuse compre-
nant des pigments sur au moins une partie de
ladite surface (3), dans lequel 'amorce est une
amorce fixant 'encre et comprend au moins un
sel métallique, et

- limpression d’'un motif décoratif (2) avec une
encre aqueuse comprenant des pigments sur
au moins une partie de ladite surface (3) au
moyen d’un dispositif d'impression numérique
(20),

dans lequel le sel métallique de I'amorce précipite
ou agglomere le pigment de ladite encre aqueuse.

Procédé selon la revendication 1, dans lequel le ma-
tériau a base de bois est en bois massif ou en pla-
cage bois.

Procédé selon la revendication 1 ou 2, dans lequel
le dispositif d'impression numérique (20) comprend
une imprimante a jet d’encre a la demande (DOD),
de préférence une imprimante a jet d’encre a la de-
mande DOD piézoélectrique.

Procédé selon I'une quelconque des revendications
1a3,danslequelladite encre aqueuse est une encre
durcissante thermosensible.

Procédé selon I'une quelconque des revendications
1 a 4, comprenant en outre le fait d’appliquer de la
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chaleur a I'élément (1).

Procédé selon 'une quelconque des revendications
1 a5, dans lequel 'amorce est appliquée au moyen
d’une impression numérique.

Procédé selon 'une quelconque des revendications
1 a 6, comprenant en outre I'application d’'une cou-
che protectrice de surface sur le dessus du motif
décoratif.

Procédé selon 'une quelconque des revendications
1 a7, dans lequel ladite encre comprend un liant.

Procédé selon 'une quelconque des revendications
1 a 8, dans lequel le dispositif d'impression numéri-
que utilise des couleurs d’accompagnement ou des
couleurs CMYK.

Procédé selon 'une quelconque des revendications
1 a9, dans lequel ledit élément forme une couche
de surface d’'un panneau de construction, de préfé-
rence un panneau de plancher.

Panneau de construction, comprenant

un élément (1) en matériau a base de bois formant
une surface (3) dudit panneau de construction, ladite
surface (3) étant solide et étant constituée dudit ma-
tériau a base de bois,

ladite surface (3) ayant un motif décoratif (2) imprimé
dessus, ledit motif décoratif (2) étant formé d’une
encre aqueuse comprenant des pigments et d’'une
amorce fixant 'encre comprenant au moins un sel
métallique, dans lequel 'amorce a été appliquée sur
au moins une partie de ladite surface et le sel mé-
tallique de I'amorce a précipité ou agglomére le pig-
ment de ladite encre aqueuse.

Panneau de construction selon la revendication 11,
danslequel le motif décoratif (2) estformé selon'une
quelconque des revendications 1 a 10.
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