
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

2 
92

5 
52

9
B

1
*EP002925529B1*

(11) EP 2 925 529 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
19.08.2020 Bulletin 2020/34

(21) Application number: 13857806.7

(22) Date of filing: 27.11.2013

(51) Int Cl.:
B41M 1/30 (2006.01) E04F 15/10 (2006.01)

B41M 5/00 (2006.01) B41M 7/00 (2006.01)

B44C 5/04 (2006.01)

(86) International application number: 
PCT/SE2013/051401

(87) International publication number: 
WO 2014/084787 (05.06.2014 Gazette 2014/23)

(54) METHOD OF PRODUCING A BUILDING PANEL USING DIGITAL PRINTING

VERFAHREN ZUR HERSTELLUNG EINER BAUPLATTE DURCH DIGITALDRUCK

PROCÉDÉ DE PRODUCTION D’UN PANNEAU DE BÂTIMENT PAR IMPRESSION NUMÉRIQUE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 28.11.2012 SE 1251350
28.11.2012 US 201261730699 P

(43) Date of publication of application: 
07.10.2015 Bulletin 2015/41

(73) Proprietor: Välinge Innovation AB
263 65 Viken (SE)

(72) Inventors:  
• HÅKANSSON, Niclas

SE-263 65 Viken (SE)
• JACOBSSON, Jan

SE-261 30 Landskrona (SE)
• RYBERG, Melker

SE-211 21 Malmö (SE)

• RITTINGE, Rickard
SE-269 73 FÖRSLÖV (SE)

• ZIEGLER, Göran
SE-263 62 Viken (SE)

• BERGELIN, Marcus
SE-263 52 Lerberget (SE)

(74) Representative: Välinge Innovation AB
Patent Department 
Prästavägen 513
263 65 Viken (SE)

(56) References cited:  
EP-A1- 0 739 743 EP-A2- 1 041 126
WO-A2-2012/004701 WO-A2-2012/004701
JP-A- 2006 281 538 JP-A- 2006 281 538
US-A- 4 554 200 US-A1- 2010 231 671
US-A1- 2012 015 107 US-B1- 6 800 340



EP 2 925 529 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the invention

[0001] The present invention relates to a method of
producing a building panel comprising a core and a print-
ed carrier of a thermoplastic material forming a decor
layer. The invention also relates to a method of forming
a decorative substrate.

Technical background

[0002] In recent years, so-called Luxury Vinyl Tiles and
Planks (LVT) have gained increasing success. These
types of floor panels usually comprise a thermoplastic
core, a thermoplastic decor layer arranged on the core,
a protective layer on the decor layer, and a coating ap-
plied on the protective layer. The thermoplastic material
is often PVC. The decor layer is printed with a pattern
resembling natural stone, wood, ceramics etc. The pat-
tern is often printed by rotogravure printing or direct print-
ing. However, rotogravure printing or direct printing does
not offer the desired flexibility in changing design of the
patterns and adapting patterns for different needs of cli-
ents. Furthermore, a certain repetition of the pattern can-
not be avoided by rotogravure printing or direct printing.
[0003] Recently, digital printing has offered new pos-
sibilities to the flooring industry to customize decorative
patterns for flooring applications and to print small quan-
tities of decor layers. By digital printing is conventionally
meant printing by means of non-contact printing, for ex-
ample 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 piezo-
electric DOD inkjet and thermal DOD inkjet. In a piezo-
electric DOD inkjet printer, the piezoelectric material
changes shape when a voltage is applied. The change
of shape of the piezoelectric material generates a pres-
sure 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.
[0004] Different kind of inks may be used for digital
printing, such as UV curable inks, solvent based inks and
aqueous inks (also called waterborne or water based
inks). When printing on a thermoplastic surface such as
a layer adapted to from a decor layer of a LVT, printing
is facilitated by using UV curable inks or solvent based
inks compared to aqueous inks. Printing with an aqueous
ink on a thermoplastic surface has proved to be difficult.
A drop of an aqueous ink does not stay but tends to bleed
on the thermoplastic surface, resulting in a print of low
quality. However, due to environmental reasons, it is fa-
vourable to replace UV curable inks and solvent based
inks.
[0005] When the floor panel is assembled, the protec-
tive layer is bonded to the thermoplastic decor layer. It
is thus important that the print does not affect the bonding

between the layers adversely.
[0006] WO 2012/004701 discloses a LVT floor panel
comprising a substrate and a top layer, wherein the top
layer is composed at least of a print and a transparent
thermoplastic layer. The print may be provided on a car-
rier sheet forming together with the print a printed syn-
thetic film. The synthetic film may be a PVC-, PU-, or PP-
based film. The print is preferably performed with solvent
inks or with water-based inks.
[0007] US 4,554,200 discloses a primer coating ap-
plied to a polyester film prior to printing as an aqueous
medium consisting essentially of a material selected from
the group consisting of a water soluble alkali metal salt
of an unsaturated fatty acid having from about 10 to 18
carbon atoms and mixtures of such salts or a water sol-
uble alkali metal salt of an alkyl sulfate having from about
8 to 18 carbon atoms and mixtures of such salts.
[0008] EP 0 739 743 discloses an ink jet recording
method, wherein a reaction solution and an ink compos-
iting are used to conduct printing on a recording medium
such as paper. The reaction solution comprises a poly-
valent metal salt.
[0009] EP 1 041 126 discloses a method for ink jet
recording on non-absorbing recording medium. An ink
composition and a reaction solution are deposited onto
a recording medium which does not substantially absorb
the ink composition. The reaction solution contains poly-
valent metal salt.
[0010] US 2010/0231671 discloses a pretreatment for
low and non-porous media for ink jet printing. The media
is pretreated with a pretreatment solution comprising an
aqueous multivalent cationic salt solution and a sur-
factant.
[0011] JP 2006 281538 discloses a treatment liquid to
be used with an aqueous pigmented ink composition.
The treatment liquid contains a cyclic ester compound
and a solvent. The treatment liquid may further comprise
dissolution aids, or antioxidants, such as inorganic salts.

Summary

[0012] It is an object of at least certain embodiments
of the present invention to provide an improvement or at
least an alternative over the above described techniques
and known art.
[0013] A further object of at least certain embodiments
of the present invention is to provide a method for pro-
ducing a building panel comprising a thermoplastic decor
layer including printing with an aqueous pigment ink com-
position.
[0014] A further object of at least certain embodiments
of the present invention is to provide an improved print
with an aqueous pigment ink on a thermoplastic material.
[0015] A further object of at least certain embodiments
of the present invention is to reduce bleeding of an aque-
ous pigment ink on a thermoplastic material.
[0016] A further object of at least certain embodiments
of the present invention is to provide an improved print
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with an aqueous pigment ink on a thermoplastic material
without negatively affecting the bonding of the printed
thermoplastic surface to another layer such as a protec-
tive layer arranged on the printed surface.
[0017] At least some of these and other objects and
advantages that will be apparent from the description
have been achieved by a method of producing a building
panel such as a floor panel, comprising
providing a carrier comprising a thermoplastic material,
printing a first print on a first surface of the carrier with
an aqueous pigment ink composition,
applying a protective layer comprising a thermoplastic
material on the first surface of the carrier,
pressing, by applying heat and pressure, the protective
layer and the carrier together to form a decorative sub-
strate,
the method being characterised by applying a primer
comprising at least one salt, preferably a metal salt, on
a first surface of the carrier prior to printing the first print,
wherein said salt precipitates or agglomerates the pig-
ment of the ink composition.
[0018] In the building panel, the printed carrier forms
a decor layer of the floor panel. Preferably, the protective
layer is arranged on the first surface of the carrier. Pref-
erably, a second surface of the carrier is facing the core.
[0019] Aqueous inks may also be called water based
or waterborne inks.
[0020] The building panel may be a floor panel. The
floor panel may be of the type usually named Luxury Vinyl
Tile (LVT) or Luxury Vinyl Plank.
[0021] According to another aspect of the invention,
the core may be formed of a different material than a
thermoplastic material, for example a wood-based ma-
terial such as MDF or HDF. The core according to the
first aspect of the invention may comprise a layer com-
prising a thermoplastic material arranged on a substrate,
for example a wood-based substrate such as MDF or
HDF.
[0022] It is disclosed herein that it is possible to create
advanced designs of the decor layer in a more flexible
and less expensive way compared rotogravure printing
or direct printing. The design of the print can be custom-
ized and repetition of the pattern can be avoided.
[0023] An advantage is that an aqueous ink composi-
tion can be used also when printing on a carrier of ther-
moplastic material. When printing with an aqueous ink
composition without any primer applied to the surface
before printing, the inks drops tend to displace on the
surface of the carrier and tend to mix into each other,
thus resulting in a print of bad quality and a print being
indistinct.
[0024] The primer is adapted to change the properties
of the surface of the carrier such that the surface be-
comes more suitable for printing with an aqueous pig-
ment ink composition. The primer may for example be
adapted to increase the wettability of the surface of the
carrier such that the surface of the carrier obtains hy-
drophilic properties.

[0025] The primer comprises at least one salt, prefer-
ably an inorganic salt, more preferably a metal salt. The
salt may be a polyvalent metal salt.
[0026] The primer preferably forms a layer of uniformly
distributed salt crystals on the surface of the carrier. Pref-
erably, the primer is coalescent and/or film forming.
[0027] The primer comprising the salt is adapted to
crash the ink composition. The salt of the primer precip-
itates or agglomerates the pigment of the ink composi-
tion. The salt reacts with the aqueous ink composition
such that the pigment of the ink composition precipitates.
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 pre-
vented from being mixed with each other. The primer
makes the ink drops stay on the position where the ink
drops are applied on the surface of the carrier. The primer
prevents the ink drops from accumulating and mixing into
large ink drops. The primer prevents the ink drops from
moving on the surface of the carrier. Thereby, it is pos-
sible to print with an aqueous pigment ink composition
on a thermoplastic surface. Furthermore, by applying the
primer before printing, a print of high quality made by
digital printing with an aqueous pigment ink composition
can be obtained. Thereby, it is possible to produce a
building panel such as a floor panel of LVT type having
a print of high quality obtained in an environmentally
friendly way.
[0028] Furthermore, using a primer comprising salt
does not adversely affect, or at least substantially ad-
versely affect, the bonding of the printed carrier to the
protective layer when applying heat and pressure to form
the building panel. The primer and the print do not reduce,
or at least substantially reduce, the bonding strength be-
tween the layers. Thereby, the desired bonding between
the carrier and the protective layer is still achieved.
[0029] Furthermore, the print is not affected, or at least
substantially affected, by pressing the layers together for
forming a building panel such as a floor panel by applying
heat and pressure. The primer has already agglomerated
the ink such that the ink drops are fixed on the carrier
and not affected by the pressing.
[0030] The primer may be an aqueous solution com-
prising said at least one salt. The primer is applied prior
to printing the print. The composition of the primer may
be adapted to match the composition of the ink. The prim-
er may be applied as a coating layer on the carrier. Al-
ternatively, the primer does not completely cover the sur-
face of the carrier. The primer may be applied to parts of
the surface of the carrier. For example, if only a portion
of the carrier is to be printed, such as a second print is
to be printed on an already printed surface, the primer is
only applied to this portion of the carrier.
[0031] The primer may be applied by means of digital
printing. Thereby, application of the primer may be con-
trolled with high accuracy. For example, by applying the
primer to only certain areas of the carrier, bleeding of the
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ink may be controlled in order to obtained a desired effect.
[0032] The primer may be an aqueous solution com-
prising said salt.
[0033] The salt concentration of the primer may be at
least 50% of the saturation point of the salt, preferably
at least 70% of the saturation point of the salt, more pref-
erably at least 90% of the saturation point of the salt. In
one embodiment, the primer is a nearly saturated salt
dispersion. The primer may be heated to a temperature
above room temperature, for example to 40-60°C.
[0034] The primer applied on the carrier may have a
contact angle with water of less than 50°, preferably less
than 40°, more preferably less than 35°, such that about
30°. By decreasing the contact angle, spreading of the
primer, and thereby the salt of the primer, on the surface
of the carrier is improved. Thereby, the salt is uniformly
distributed on the surface such that a uniform base for
the ink is formed.
[0035] The primer may comprise a wetting agent. The
wetting agent increases the wettability of the surface of
the carrier. Wetting of the surface is thereby facilitated.
The wetting agent of the primer results in that the surface
of the carrier coated by the primer obtains hydrophilic
properties. By increasing the wetting of the surface, the
salt crystals are homogenously distributed over the sur-
face of the carrier, which improves the print result. The
wetting agent does not adversely affect the bonding of
the printed carrier to the protective layer.
[0036] The wetting agent may be a non-ionic sur-
factant. The primer may as an example comprise about
0.5-4 % wt of the wetting agent, preferably 1-4 % wt such
as about 2 % wt. The type and amount of wetting agent
may be adapted to the surface tension of the carrier.
[0037] The primer may be applied by means of digital
printing. Thereby, application of the primer may be con-
trolled with high accuracy. For example, by applying the
primer to only certain areas of the carrier, bleeding of the
ink may be controlled in order to obtained a desired effect.
[0038] The method may further comprise drying the
primer applied on the first surface of the carrier prior to
printing. Alternatively, printing in a wet primer may also
be possible, depending on the primer used.
[0039] More than one layer of a primer may also be
applied to the surface of the carrier. The step of applying
the primer may comprise applying a primer, drying the
applied primer, applying an additional layer of the primer,
and drying the applied primer prior to printing. By applying
more than one layer of the primer, coating the surface of
the carrier by the primer is facilitated.
[0040] In one embodiment, the salt is applied on the
carrier in solid form. Preferably, the solid salt crystals are
uniformly distributed over the surface of the carrier. The
solid salt crystals may be attached to the surface of the
carrier in several ways. In one embodiment, the carrier
is heated prior and/or during the salt is applied in solid
form. In one embodiment, the carrier is electrically
charged such that the surface of the carrier attracts the
salt particles. In one embodiment, a plasticizer is applied

to the surface of the carrier. The solid salt particles are
applied to the plasticized surface of the carrier. In one
embodiment, the solid salt particles are mechanically at-
tached to the surface of the carrier. For example, the
surface of the carrier may be porous in order to facilitate
the bonding of the salt particles to the surface of the car-
rier.
[0041] The aqueous pigment ink composition may be
a heat activated curing ink. A heat activated curing ink
cures when being exposed to heat. When applying heat
to the ink composition, the binder in the ink composition
cures and the ink is thereby fixed to the surface. When
the binder has cured, bleeding of the ink is reduced. By
using a heat activated curing ink instead of UV curing
ink, a more environmentally friendly process is obtained.
[0042] The aqueous pigment ink composition may
comprise a binder, water and a pigment. The binder may
be dispersed in the ink composition. The binder may be
a polymer or cellulose. Alternatively, the pigment may be
coated with a binder, preferably a polymer. The pigment
may be dispersed in the ink composition.
[0043] The method may further comprise applying heat
to the print. By applying heat, the binder of the aqueous
ink composition cures. Furthermore, the heat makes the
aqueous ink composition dry faster. As an alternative or
complement, the carrier may also be heated before
and/or during printing on the surface of the carrier.
[0044] The printing may be made by an inkjet printer,
preferably a piezo-electric DOD (Drop on Demand) inkjet
printer.
[0045] The surface of the carrier may be pre-treated
by corona, flaming or plasma. Corona, plasma and flam-
ing treating the surface of the carrier enhances the chem-
ical bonding to the resin matrix in the carrier. Thereby,
bonding of the ink to the carrier is improved. Corona,
flaming or plasma treatment increases the wettability of
the surface of the carrier. Corona, flaming or plasma
treatment may be combined with applying a primer after
corona, flaming or plasma treatment.
[0046] The first surface of the carrier may be facing the
core. The print is thereby printed at a lower surface of
the carrier.
[0047] The first surface of the carrier may be facing
away from the core. The print is thereby printed at an
upper surface of the carrier.
[0048] The method may further comprise printing a
second print by means of digital printing on a second
surface of the carrier. Consequently, the carrier is pro-
vided with a print on both its surfaces. Same pattern or
design may be printed on both surfaces of the carrier.
Alternatively, the print or design may be different. The
first and second print may together form a specific design.
[0049] The method may further comprise printing a
second print by means of digital print on the first print.
The first and second print may be the same design or
pattern. Alternatively, the first and second print may dif-
fer. The first and second print may together form a spe-
cific design.
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[0050] The method may further comprise arranging an
additional carrier on the first carrier, and printing by
means of digital printing a second print on a surface of
the second carrier.
[0051] The method may further comprise applying dec-
orative elements on the carrier. The decorative elements
may for example be mineral particles, plastic particles,
glass particles, coloured fibres, or mother of pearl, cre-
ating a decorative effect. The mineral particles may be
Granostar® or similar. The decorative elements may be
solid particles, preferably having a size exceeding 1 mm.
[0052] The protective layer may comprise a thermo-
plastic material such as polyvinyl chloride (PVC), poly-
ester, polypropylene (PP), polyethylene (PE), polysty-
rene (PS), polyurethane (PUR), polyethylene terephtha-
late (PET), polyacrylate, polyvinyl butyral, or a combina-
tion thereof. The protective layer may be provided with
a coating, preferably a UV curable coating, more prefer-
ably a coating comprising acrylate oligomers, methacr-
ylate oligomers, or unsaturated polyester. It is also con-
templated that only a coating forming a protective layer
is applied on the carrier forming the decor layer.
[0053] The thermoplastic material of the carrier may
be polyvinyl chloride (PVC), polyester, polypropylene
(PP), polyethylene (PE), polystyrene (PS), polyurethane
(PUR), polyethylene terephthalate (PET), polyacrylate,
polyvinyl butyral, or a combination thereof. The thermo-
plastic material of the core may be polyvinyl chloride
(PVC) or polypropylene (PP). The thermoplastic core
may be a Wood Plastic Composite (WPC).
[0054] The method may further comprise pressing the
core, the carrier having the print thereon and the protec-
tive layer with an embossed press plate. Thereby, a build-
ing panel having an embossed structure is formed.
[0055] The method may further comprise forming a
mechanical locking system for horizontal and/or vertical
locking of adjacent building panels at at least one edge
of the building panel.
[0056] A building panel such as a floor panel is dis-
closed herein. The building panel comprises a core com-
prising a thermoplastic material, a printed decor layer
comprising a thermoplastic material, and a protective lay-
er arranged on the printed decor layer, wherein the decor
layer is provided with a primer layer arranged on a surface
of the decor layer and a print is arranged on the primer
layer, wherein the print comprises an aqueous pigment
ink composition and the primer layer comprises salt, pref-
erably a metal salt.
[0057] The aqueous pigment ink composition may be
a heat activated curing ink. The metal salt may be a poly-
valent metal salt.
[0058] A method for forming a decorative substrate is
also disclosed herein. The method comprises providing
a carrier comprising a thermoplastic material, applying a
primer comprising at least one salt, preferably a metal
salt, on a first surface of the carrier, printing, preferably
by digital printing, a first print on said first surface of the
carrier with an aqueous pigment ink composition, apply-

ing a protective layer comprising a thermoplastic material
on the first surface of the carrier, pressing the protective
layer and the carrier together to form a decorative sub-
strate.
[0059] The previous discussion is applicable also for
the method discussed above.
[0060] For example, the primer comprising the salt is
adapted to crash the ink composition. The salt of the prim-
er precipitates or agglomerates the pigment of the ink
composition. The salt reacts with the aqueous ink com-
position such that the pigment of the ink composition pre-
cipitates. By crashing the aqueous pigment ink compo-
sition, 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 other. The primer
makes the ink drops stay on the position where the ink
drops are applied on the surface of the carrier. The primer
prevents the ink drops from accumulating and mixing into
large ink drops. The primer prevents the ink drops from
moving on the surface of the carrier. Thereby, it is pos-
sible to print with an aqueous pigment ink composition
on a thermoplastic surface. Furthermore, by applying the
primer before printing, a print of high quality made by
digital printing with an aqueous pigment ink composition
can be obtained. Thereby, it is possible to produce a floor
panel of LVT type having a print of high quality obtained
in an environmentally friendly way.
[0061] Furthermore, using a primer comprising salt
does not adversely affect, or at least substantially ad-
versely affect, the bonding of the printed carrier to the
protective layer when applying heat and pressure to form
the building panel. The primer and the print do not reduce,
or at least substantially reduce, the bonding strength be-
tween the layers. Thereby, the desired bonding between
the carrier and the protective layer is still achieved.
[0062] Furthermore, the print is not affected, or at least
not substantially affected, by pressing the layers together
for forming a building panel by applying heat and pres-
sure. The primer has already agglomerated the ink such
that the ink drops are fixed on the carrier and not affected
by the pressing.
[0063] Pressing may be performed by applying heat
and pressure. By applying heat pressure, the carrier with
the print and the protective layer are bonded together.
The decorative substrate may be bonded to a core. The
core may, for example, comprise a thermoplastic mate-
rial, or a wood-based material such as MDF or HDF.
[0064] The salt may be applied on the carrier in solid
form.
[0065] The primer may be an aqueous solution com-
prising said salt.
[0066] The salt concentration of the primer may be at
least 50% of the saturation point of the salt, preferably
at least 70% of the saturation point of the salt, more pref-
erably at least 90% of the saturation point of the salt.
[0067] The primer applied on the carrier may have a
contact angle of less than 50°, preferably less than 40°,
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more preferably less than 35°, such that about 30°.
[0068] The primer may comprise a wetting agent. The
primer may as an example comprise 0.5-4 % wt of the
wetting agent, preferably 1-4 % wt such as about 2 % wt.
The wetting agent may comprise a non-ionic surfactant.
[0069] The primer may be applied by means of digital
printing.
[0070] The method may further comprise drying the
primer applied on the first surface of the carrier prior to
printing.
[0071] The aqueous pigment ink composition may be
a heat activated curing ink.
[0072] The aqueous pigment ink composition may
comprise a binder, water and a pigment.
[0073] The method may further comprise applying heat
to the print.
[0074] The printing may be made by an inkjet printer,
preferably a piezo-electric DOD (Drop on Demand) inkjet
printer.
[0075] The protective layer may comprise a thermo-
plastic material such as polyvinyl chloride (PVC), poly-
ester, polypropylene (PP), polyethylene (PE), polysty-
rene (PS), polyurethane (PUR), or polyethylene tereph-
thalate (PET), polyacrylate, polyvinyl butyral, or a com-
bination thereof.
[0076] The thermoplastic material of the carrier may
be polyvinyl chloride (PVC), polyester, polypropylene
(PP), polyethylene (PE), polystyrene (PS), polyurethane
(PUR), or polyethylene terephthalate (PET), polyacr-
ylate, polyvinyl butyral, or a combination thereof.

Brief description of the drawings

[0077] 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 top view of a building panel such
as a floor panel.
Fig. 2a illustrates a cross-section of a building panel
such as a floor panel.
Fig. 2b illustrates a cross-section of a building panel
such as a floor panel.
Fig. 2c illustrates a cross-section of a building panel
such as a floor panel.
Fig. 2d illustrates a cross-section of a building panel
such as a floor panel.
Fig. 3a illustrates a side view of a printing line.
Fig. 3b illustrates a side view of an alternative printing
line.
Fig. 3c illustrates a top view of the printing line in fig.
3a.
Fig. 4 illustrates bonding of layers for forming a build-
ing panel.
Fig. 5 illustrates a decorative substrate.

Detailed description

[0078] A building panel such as a floor panel 1 will now
be described with reference to fig. 1 and figs. 2a-d. The
floor panel 1 comprises a core 2, a carrier 3 provided with
a print forming a decor layer 6, and a protective layer 4.
The core 2, the carrier 3 and the protective layer 4 are
bonded together to form the floor panel 1. The floor panel
1 may also be provided with a backing layer (not shown)
arranged on the lower surface of the core 2. A coating 5
may be provided on top of the protective layer 4.
[0079] The core 2 comprises a thermoplastic material.
The thermoplastic material may be polyvinyl chloride
(PVC) or polypropylene (PP). The core 2 may further
comprise fillers, for example calcium carbonate, and ad-
ditives such as plasticizer, impact modifier, stabilizer,
processing aids, pigment, lubricants etc. Alternatively,
the core may be a Wood Plastic Composite (WPC) com-
prising a thermoplastic binder and wood fibres or parti-
cles.
[0080] The core 2 may also comprise more than one
layer. The layers may be of similar or different material.
The core 2 may comprise several layers comprising a
thermoplastic material, or may comprise at least one lay-
er comprising a thermoplastic material arranged on a
substrate of, for example, a wood based material such
as MDF or HDF.
[0081] The carrier 3 comprises a thermoplastic mate-
rial such as polyvinyl chloride (PVC), polyester, polypro-
pylene (PP), polyethylene (PE), polystyrene (PS), poly-
urethane (PUR), polyethylene terephthalate (PET), poly-
acrylate, polyvinyl butyral, or a combination thereof. The
carrier may further comprise additives such as a plasti-
cizer. The carrier 3 may be in form of a thermoplastic foil
or film. The thickness of the carrier 3 may be 0.01-1 mm.
The carrier 3 may be transparent, coloured or opaque.
The colour of the carrier 3 may form a base colour for
the print.
[0082] The protective layer 4 is arranged on the carrier
3. The protective layer 4 is bonded to the carrier 3. The
protective layer 4 may be in form of a thermoplastic foil
or film. The protective layer 4 comprises a thermoplastic
material such as polyvinyl chloride (PVC), polyester,
polypropylene (PP), polyethylene (PE), polystyrene
(PS), polyurethane (PUR), polyethylene terephthalate
(PET), polyacrylate, polyvinyl butyral, or a combination
thereof. The protective layer 4 may further comprise ad-
ditives such as a plasticizer. The thickness of the protec-
tive layer 4 may be 0.01-1 mm. Wear resistant particles
such as aluminium oxide particles may be included in the
protective layer 4. The protective layer 4 is preferably
transparent.
[0083] A coating 5 may be arranged on the protective
layer 4. The coating 5 is preferably a UV curable coating,
more preferably a coating comprising an acrylate oli-
gomer, methacrylate oligomer, or unsaturated polyester.
[0084] In an alternative embodiment, the protective
layer 4 is formed by the coating applied directly on the
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printed carrier 3 forming the decor layer 6.
[0085] The floor panel 1 may be provided with a back-
ing layer (not shown) on the lower surface of the core.
The backing layer may comprise a thermoplastic material
such as polyvinyl chloride (PVC), polyester, polypropyl-
ene (PP), polyethylene (PE), polystyrene (PS), poly-
urethane (PUR), or polyethylene terephthalate (PET).
[0086] The carrier 3 is provided with a print 10 giving
the carrier its decorative properties. The printed carrier
3 forms a decor layer 6. The print 10 may be a decorative
design. The decorative design may be natural designs
and patterns such as a wood pattern or stone pattern.
The decorative design may also be a fantasy design or
pattern or a photograph.
[0087] The print is applied to a primer layer comprising
at least one salt, preferably a metal salt. The salt crystals
form a primer layer onto which the pigments of the ink
are injected. The salt crystals preferably form a uniform
layer. The print and the primer will be described in more
detail with reference to figs. 3a-c.
[0088] The floor panel 1 is provided with a mechanical
locking system for locking the floor panel 1 to adjacent
floor panels horizontally and/or vertically. The mechani-
cal locking system comprises at a first edge of the floor
panel a tongue groove 16 adapted to receive a tongue
15 of an adjacent floor panel, and a locking strip 12 pro-
vided with a locking element 13 adapted to cooperate
with a locking groove 14 of an adjacent floor panel and
lock the floor panel 1 in a horizontal direction to the ad-
jacent floor panel. The mechanical locking system further
comprises at a second edge a locking groove 14 adapted
to receive a locking element 13 of an adjacent floor panel,
and a tongue 15 adapted cooperate with a tongue groove
16 of an adjacent floor panel and lock the panel 1 in a
vertical direction. The mechanical locking system is
formed in the core 2 of the floor panel 1. Both long side
edges and short side edges of the floor panel 1 may be
provided with a mechanical locking system. Alternatively,
long side edges of the floor panel 1 may be provided with
the mechanical locking system for horizontally and ver-
tically locking, and the short side edges may be provided
with a mechanical locking system for horizontally locking
only. It is also contemplated that other locking systems
may be used, for example of the type described in
WO2007/015669.
[0089] In fig. 2a, the carrier 3 is provided with the print
10 on its upper surface facing away from the core 2.
[0090] In fig. 2b, the carrier 3 is provided with the print
10 on its lower surface facing the core 2. In this embod-
iment, the protective layer 4 and/or the coating 5 may be
excluded. In the shown embodiment, a protective layer
4 is arranged over the carrier 3 forming the decor layer
6 and the coating 5 is excluded. In the embodiment shown
in fig. 2b, the floor panel 1 comprises a core 2 of the type
described above with reference to fig. 1 and fig. 2a and
a carrier 3 of the type described above with reference to
fig. 1a. In all other aspects, the floor panel 1 corresponds
to the floor panel 1 described with reference to fig. 1 and

fig. 2a.
[0091] In fig. 2c, the carrier 3 is provided with two prints
10, 11 of the above described type. A first print 10 is
printed on a first surface of the carrier 3 facing the core
2. A second print 11 is printed on a second surface of
the carrier 3 facing away from the core 2. The first and
the second print 10, 11 may be the same pattern or de-
sign. As an alternative, the first and second print 10, 11
may differ. As another alternative, the first and the second
print 10, 11 may be similar pattern or design. A protective
layer 4 is arranged on the carrier 3. A coating 5 may be
applied on top of the protective layer 4. The floor panel
1 in fig. 2c comprises a core 2, carrier 3 and protective
layer 4 of the type described above with reference to fig.
1 and fig. 2a. In all other aspect, the floor panel 1 corre-
sponds to the floor panel 1 described with reference to
fig. 1 and fig. 2a.
[0092] In fig. 2d, an additional carrier 7 is arranged on
the carrier 3. A first print 10 is printed on the carrier 3,
preferably on an upper surface of the carrier 3 facing
away from the core 2. A second print 11 is printed on the
additional carrier 7, preferably on an upper surface of the
additional carrier 7 facing away from the core 2. By print-
ing on two layers, advanced designs of the print may be
obtained. The first and the second print 10, 11 may be
the same pattern or design. As an alternative, the first
and second print 10, 11 may differ. As another alternative,
the first and the second print 10, 11 may be similar pattern
or design. Preferably, a protective layer 4 is arranged on
the additional carrier 7. A coating 5 may be applied on
top of the protective layer 4. The additional carrier 7 is of
the same type as the carrier 3.
[0093] Alternatively, the second print 11 is printed on
a lower surface of the additional carrier 7. In this embod-
iment, the protective layer 4 and/or the coating 5 can be
excluded. Thus, the additional carrier 7 also has the func-
tion of a protective layer.
[0094] In all other aspects, such as for example the
composition of the core 2, carrier 3, protective layer 4
and coating 5, the floor panel 1 corresponds to the floor
panel 1 described with reference to fig. 1 and fig. 2a.
[0095] A method of producing a building panel such as
a floor panel 1, and especially printing a decorative de-
sign, will now be described with reference to figs. 3a, 3b
and 3c. A carrier 3, in form of a foil or film, for forming
the decor layer 6 of the above described type is provided.
The carrier comprises a thermoplastic material such as
polyvinyl chloride (PVC), polyester, polypropylene (PP),
polyethylene (PE), polystyrene (PS), polyurethane
(PUR), polyethylene terephthalate (PET), polyacrylate,
polyvinyl butyral, or a combination thereof. The carrier 3
is arranged on a roll 8.
[0096] A primer is applied on the first surface of the
carrier 3. The primer is applied on the surface of the car-
rier 3 adapted to form the decor layer 6. The primer is
applied on the carrier 3 by an applying device 20.
[0097] The primer may be an aqueous solution a salt,
preferably at least one metal salt. The metal salt may be
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a monovalent metal salt, for example comprising a mono-
valent ion such as Na+. The metal salt may be a polyva-
lent metal salt. Preferably, the polyvalent metal salt com-
prises divalent ions such as Ca2+, Cu2+, Ni2+, Mg2+, Zn2+,
or Ba2+, or trivalent ions such as Al3+ or Fe3+. The metal
salt may for example be sodium chloride or calcium chlo-
ride. The metal salt crashes the ink composition resulting
in precipitation of the pigment of the ink composition. The
salt may also be a non-metal salt such as ammonium
chloride.
[0098] The salt concentration of the primer may be at
least 50% of the saturation point of the salt, preferably
at least 70% of the saturation point of the salt, more pref-
erably at least 90% of the saturation point of the salt. The
primer may be a saturated solution, or a nearly saturated
solution.
[0099] The primer may further comprise a wetting
agent. The wetting agent increases wettability of the sur-
face of the carrier 3. The wetting agent may be a non-
ionic surfactant. The wetting agent may be a silicone sur-
factant, preferably a non-ionic silicone surfactant. The
wetting agent may be a polyether modified siloxanes.
The wetting agent may be a polyether modified polysi-
loxanes. The wetting agent may be a polyether modified
polymethyl siloxane. As an alternative, the wetting agent
may be a polydimethylsiloxane co-polymer. The primer
may comprise 0.5-4 % wt of the wetting agent, preferably
1-4 % wt such as about 2 % wt of the wetting agent.
[0100] The contact angle of the primer on the carrier
may be of less than 50 °, preferably less than 40°, more
preferably less than 35°, such that about 30°
[0101] The primer is preferably homogenously applied
to the surface of the carrier 3 such that a uniform layer
of salt crystals is formed on the surface of the carrier 3.
The wetting agent facilitates wetting of the surface by the
carrier 3. The salt crystals are preferably uniformly dis-
tributed over the surface of the carrier. Preferably, the
primer is coalescent and/or film forming.
[0102] The primer may further comprise a binder. The
binder of the primer may differ from the binder of the ink
composition.
[0103] The aqueous primer dispersion is applied by
spraying by means of a spraying device 20 in the em-
bodiment shown in fig. 3a. Alternatively, the primer may
be applied by digital printing, curtain coating, roller ap-
plication, blasting, and by mechanical application.
[0104] The primer may form a layer coating the surface
of the carrier 3, or the primer may only partly coat the
surface of the carrier 3. By controlling the amount of the
primer and on which parts of the carrier 3 the primer is
applied, certain properties of the print can be controlled,
for example bleeding of the ink, and the design of the
print can be altered.
[0105] After the primer has been applied, the primer is
dried in a heating device 30. Heat is applied to the surface
of the carrier 3 adapted to form the decor layer 6 such
that the applied primer dries. Heat may be applied in form
of for instance infrared light (IR), near infrared light (NIR),

heated air or a combination thereof. By drying the primer
such that the aqueous parts of the primer evaporate, the
risk is reduced that the ink applied during printing starts
to bleed.
[0106] Evaporation of the water of the primer may be
obtained at a quicker pace if the primer is heated before
being applied to the surface of the carrier 3.
[0107] The carrier 3 may also be heated before and/or
during the primer is applied in order to make the evapo-
ration of the water of the primer faster. The heating of
the carrier 3 may be achieved by arranging the carrier 3
on a heated plate.
[0108] Additional layers of the primer may be applied
to the surface of the carrier 3. The primer may be dried
between each application step.
[0109] After the primer has been dried, the carrier 3
may be rolled on a roller for storage until printing, or may
enter into a printing process.
[0110] In another embodiment, which is shown in fig.
3b, the primer comprises a salt applied on the surface of
the carrier in solid form. The salt is applied by means of
the applying device 20, preferably a scattering device.
The salt is preferably at least one metal salt. The metal
salt may be a monovalent metal salt, for example com-
prising a monovalent ion such as Na+. The metal salt
may be a polyvalent metal salt. Preferably, the polyvalent
metal salt comprises divalent ions such as Ca2+, Cu2+,
Ni2+, Mg2+, Zn2+, or Ba2+, or trivalent ions such as Al3+

or Fe3+. The metal salt may for example be sodium chlo-
ride or calcium chloride. The metal salt crashes the ink
composition resulting in precipitation of the pigment of
the ink composition.
[0111] The salt crystals forming the primer are prefer-
ably uniformly distributed over the surface of the carrier
3. The salt crystals form preferably a uniform layer on
the surface of the carrier 3.
[0112] The primer comprising the salt in solid form may
be bonded to the surface of the carrier 3 in several ways.
In one embodiment, the carrier 3 is heated before and/or
during the primer is applied such that the salt binds to
the carrier. In one embodiment, the carrier 3 is electrically
charged such that the carrier attracts the salt crystals of
the primer. In one embodiment, a plasticizer is applied
on the surface of the carrier 3 such that the salt crystals
are bonded to the plasticized surface of the carrier 3.
Alternatively, a solvent may be applied to the surface of
the carrier 3. In one embodiment, the salt crystals are
mechanically attached to the surface of the carrier 3, for
example by making the surface of the carrier 3 porous.
[0113] It is also contemplated that a combined pre-
treatment may be used. Alternatively, the pre-treatment
comprises applying a Corona, flaming or plasma treat-
ment on the first surface of the carrier 3 prior to printing.
The Corona, flaming or plasma treatment increases the
wettability of the surface. Thereafter, a primer of any of
the above described type is applied to the treated surface.
The primer is subsequently dried before enter the printing
process. As described above, the carrier 3 is either rolled
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on roller or enters into a printing process.
[0114] In fig. 3a, 3b and 3c, the carrier 3 enters into a
printing process after the primer has been applied. In in
fig. 3a, the carrier 3 enters the printing process after the
step of drying the primer. In the printing process, which
is similar for both the disclosuresshown in figs. 3a and
3b, a print 6 by digital printing is printed to the pre-treated
surface of the carrier 3 adapted to form the decor layer
6 of the floor panel 1.
[0115] The printer 40 is preferably an inkjet printer.
Preferably, the printer 40 is a DOD (Drop on Demand)
piezo-electric inkjet printer. A thermal DOD inkjet printer
may also be used. The print 6 is applied in a contactless
manner.
[0116] The printer 40 comprises at least one inkjet print
head 45. Preferably, the printer 40 comprises several
inkjet print heads 45. CMYK colours or spot colours may
be used. If CMYK is used as a colour system, at least
four inkjet print heads 45 is required, one for every colour.
If spot colours are used, one print head 45 is required for
each spot colour. The number of spot colours and thereby
the number of print heads 45 may vary. The printer 40
shown in figs. 3a and 3b comprises four print heads 45,
corresponding to CMYK-colours or four spot colours.
[0117] Preferably, a number of print heads 45 are ar-
ranged one after in a row extending perpendicular to the
conveying direction of the carrier 3 through printer. Print
heads arranged in the same row includes ink having the
same colour. The width of the row of print heads prefer-
ably corresponds to the width of the carrier 3 on which
the print 6 is to be applied.
[0118] In the shown digital printer 40, a first, second,
third and fourth row 41, 42, 43, 44 of print heads are
arranged one after each other in the conveying direction
D of the carrier. A first colour is applied by the print heads
in the first row 41, a second colour is applied by the print
heads in the second row 42, a third colour is applied by
the print heads in the third row 43 and a fourth colour is
applied by the print heads in the fourth row 44.
[0119] Alternatively, a printer 40 comprising a print
head having different channels may be used. In this case,
one print head may print one colour or several colours.
Thereby, more than one colour can be printed by an in-
dividual print head provided with different channels. One
channel is provided for each colour. Consequently, only
one row of print heads may be provided in the printer.
[0120] The ink that is applied by means of the above
described inkjet printer 40 is an aqueous pigment ink
composition. The ink composition comprises pigments
giving the ink its specific colour. Preferably, the aqueous
ink composition is a heat activated curing ink. The ink
composition may comprise a binder, water and pigment.
The binder may for example be a polymer or cellulose.
The binder may be dispersed in the ink composition. Al-
ternatively, the pigment is coated by a binder, preferably
a polymer. The polymer may carry carboxyl groups. The
polymer may be styrene, acrylic or methacrylic polymer
or copolymer, or unsaturated monomers, polyesters, vi-

nyl polymers or copolymers, aromatic and aliphatic poly-
urethanes, or alkyd resins.
[0121] The decorative design that is to be printed on
the carrier 3 adapted to form the decor layer 6 may be
both natural designs and patterns such as a wood pattern
or stone pattern. The decorative design may also be a
fantasy design or pattern.
[0122] The inkjet printer 40 prints a print 10 in form of
a decorative design on the primer applied on the surface
of the carrier 3 adapted to form the decor layer 6.
[0123] Heat is applied to the print such that the water
of the aqueous pigment ink composition evaporates. A
heating device 50 may be arranged after the digital printer
40, as seen in the conveying direction D of the carrier.
The heating device 50 may include infrared (IR) heating,
near infrared (NIR) heating, heated air or a combination
thereof.
[0124] If the printing is made in an offline process, the
carrier 3 may be rolled on a roller 8 in order to be stored
when the print 6 has dried. It is also contemplated that
the printing takes place inline.
[0125] In one embodiment, the carrier 3 is printed on
one surface only. In an alternative embodiment, the car-
rier 3 is printed on both surfaces. In that embodiment, a
primer as described above is applied to the first surface
of the carrier 3, the first surface is printed, a primer as
described above is applied to the second surface of the
carrier 3, and the second surface is printed. As an alter-
native, pre-treatment of both surfaces of the carrier 3
takes place before printing on both surfaces of the carrier
3.
[0126] The carrier 3 for forming the decor layer 6 may
be cut or punched into a size corresponding to a size of
a floor panel 1. Also a film or foil adapted to form the
protective layer 4 may be cut or punched into a size cor-
responding to a size of a floor panel 1 The protective
layer 4 comprises a thermoplastic material such as such
as polyvinyl chloride (PVC), polyester, polypropylene
(PP), polyethylene (PE), polystyrene (PS), polyurethane
(PUR), polyethylene terephthalate (PET), polyacrylate,
polyvinyl butyral, or a combination thereof. Core material
adapted to form the core 2 may be also cut or punched
into a size corresponding to a size of a floor panel 1. The
core may comprise polyvinyl chloride (PVC) or polypro-
pylene (PP) or be a WPC. Alternatively, the decor layer
and/or the protective layer are provided on rollers to be
bonded together in a continuous process.
[0127] As shown in fig. 4, the printed carrier 3 is ar-
ranged on a core 2 comprising at least a layer of thermo-
plastic material to form a decor layer 6. The print 10 may
be facing the core 2 or may be facing away from the core
2. If more than one carrier 3, 7 are provided, the carriers
3, 7 are arranged on top of each other to form the decor
layer 6. A protective layer 4 is arranged on the printed
carrier 3 forming the decor layer 6. The core 2, the printed
carrier 3 adapted to form the decor layer 6, and the pro-
tective layer 4 are pressed together to form a floor panel
1. An embossed press plate may be used to form an
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embossed surface of the floor panel 1. Heat and pressure
may be used to press the layers together. The tempera-
ture may be 120-200 °C. The pressure may be 5-10 bar.
The carrier 3 provided with the print is bonded to the
protective layer 4. The print is located between the carrier
3 and the protective layer 4 being bonded together. The
carrier 3 is also bonded to the core 2.
[0128] A coating 5, for example a radiation curing coat-
ing, preferably a UV curing coating, may be applied to
the protective layer 4 after pressing. The coating 5 may
comprise an acrylate oligomer, methacrylate oligomer,
or unsaturated polyester.
[0129] The floor panel 1 may be further divided into
floor panels or floorboards. A mechanical locking system
of the above described type may be formed at at least
one edge of the floor panel. In one embodiment, which
is shown in fig. 5, the printed carrier 3 is bonded to the
protective layer 4 by pressing them together to form a
decorative substrate 9. Heat and pressure may be used
to press the layers together. The print is located between
the carrier 3 and the protective 4 being bonded together.
The decorative substrate 9 may be bonded by pressing
to a core of any type in a subsequent step, or simultane-
ously as bonding the printed carrier 3 to the protective
layer 4.
[0130] The core may comprise a thermoplastic mate-
rial, or at least a layer comprising a thermoplastic mate-
rial, or may be a wood-based material.
[0131] The decorative substrate 9 comprising the print-
ed carrier and the protective layer may be stored on, for
example, a roller, and later be adhered to a core. The
core may comprise other materials than a thermoplastic
material.
[0132] The decorative substrate forms a printed, ther-
moplastic laminate.
[0133] It is contemplated that there are numerous mod-
ifications of the embodiments described herein, which
are still within the scope of the invention as defined by
the appended claims.
[0134] It is for example contemplated that a panel as
described above may not only be a floor panel, but may
also be a building panel such as ceiling panel, a wall
panel, a furniture component etc.
[0135] It is also contemplated that the printing and
primer application steps may be performed in an inline
process or in an offline process.
[0136] It is contemplated that the printing may be per-
formed by rotogravure printing, screen printing etc. as
alternative to digital printing.
[0137] It is also contemplated that drying of the primer
may be excluded, depending on the properties of the
primer. When using certain kinds of primers, it is possible
to print as described above in a primer that has not yet
dried.
[0138] It is further contemplated that a layer may be
arranged between the carrier forming the decor layer and
the core. As an example, a layer having a uniform colour
may be arranged between the carrier and the core.

Examples

Reference example

[0139] A white, PVC foil for LVT was printed directly
on by means of a digital printer with a water based ink.
The print was dried in 60°C during 10 min. The printed
foil was bonded to a transparent protective foil of PVC
for LVT in a hot/cold-pressing step at 185°C for 70 sec-
onds at approximately 6 bar pressure, followed by cooling
down to 25°C at approximately 5 bar pressure. The bond-
ing between the printed PVC foil and the protective foil
was good.
[0140] The resulting print is of poor quality due to the
difference in surface tension between the ink and the
LVT-foil. The ink drops have agglomerated to large ink
drops. The ink drops have started to bleed into each oth-
er.

Example 1

[0141] A white, PVC foil for LVT was treated with a
primer comprising 30g/100ml of NaCI dissolved in deion-
ized water, corresponding to 84% of the saturation point
for NaCI in water. The foil was dried before further steps.
The contact angle of the primer on the PVC foil was meas-
ured to about 90°.
[0142] The foil treated with the primer was printed by
means of a digital printer with a water based ink . The
print was dried in 60°C during 10 min. The printed foil
was bonded to a transparent protective foil of PVC for
LVT in a hot/cold-pressing step at 185°C for 70 seconds
at approximately 6 bar pressure, followed by cooling
down to 25°C at approximately 5 bar pressure. The bond-
ing between the printed PVC foil and the protective foil
was good.
[0143] It was not possible to apply the primer evenly
over the surface of the foil due to the difference in surface
tension between the primer and the LVT-foil. The printed
image is not fixated evenly due to the poor application of
the primer.

Example 2

[0144] A white, PVC foil for LVT was treated with a
primer comprising 30g/100ml of NaCI dissolved in deion-
ized water, corresponding to 84% of the saturation point
for NaCl in water. 2.0 weight-% of BYK 345 as a wetting
agent was added to the primer solution. The contact an-
gle of the primer on the PVC foil was measured as less
than 40°. The foil was dried before further steps.
[0145] The foil treated with the primer was printed by
means of a digital printer with a water based ink. The
print was dried in 60°C during 10 min. The printed foil
was bonded to a transparent protective foil of PVC for
LVT in a hot/cold-pressing step at 185°C for 70 seconds
at approximately 6 bar pressure, followed by cooling
down to 25°C at approximately 5 bar pressure. The bond-
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ing between the printed PVC foil and the protective foil
was good.
[0146] The primer was evenly applied over the surface
on the LVT-foil. The printed image was not fixated evenly
due to insufficient concentration of NaCl in the primer.

Example 3

[0147] A white, PVC foil for LVT was treated with a
primer comprising 35g/100ml of NaCl dissolved in deion-
ized water, corresponding to 97% of the saturation point
for NaCl in water. 2.0 weight-% of BYK 345 as a wetting
agent was added to the primer solution. The contact an-
gle of the primer on the PVC foil was measured as less
than 40°. The foil was dried before further steps.
[0148] The foil treated with the primer was printed by
means of a digital printer with a water based ink. The
print was dried in 60°C during 10 min. The printed foil
was bonded to a transparent protective foil of PVC for
LVT in a hot/cold-pressing step at 185°C for 70 seconds
at approximately 6 bar pressure, followed by cooling
down to 25°C at approximately 5 bar pressure. The bond-
ing between the printed PVC foil and the protective foil
was good.
[0149] The primer is evenly applied over the surface
on the LVT-foil. The printed image is fixated evenly over
the surface of the foil and a print result with good colour
strength and resolution is achieved.
[0150] The amount of wetting agent applied in the
above examples is adapted to the foil used, and to the
surface tension of the foil, in the examples, and may be
different when using a different substrate and/or different
wetting agent.
The amount of salt applied in the above examples is
adapted to the ink used in the examples, and may be
different when using a different ink and/or different
type of salt.

Claims

1. Method for forming a decorative substrate (9), com-
prising providing a carrier (3) comprising a thermo-
plastic material,
printing a first print (10) on a first surface of the carrier
(3) with an aqueous pigment ink composition,
applying a protective layer (4) comprising a thermo-
plastic material on the first surface of the carrier (3),
pressing, by applying heat and pressure, the protec-
tive layer (4) and the carrier (3) together to form a
decorative substrate (9),
the method being characterised by applying a prim-
er comprising at least one salt, preferably a metal
salt, on a first surface of the carrier (3) prior to printing
the first print (10),
wherein said salt precipitates or agglomerates the
pigment of the ink composition.

2. Method according to claim 1, wherein the first print
is printed by digital printing.

3. Method according to claim 1 or 2, wherein said salt
is applied on the carrier (3) in solid form.

4. Method according to claim 1 or 2, wherein the primer
is an aqueous solution comprising said salt.

5. Method according to claim 4, wherein the salt con-
centration of the primer is at least 50% of the satu-
ration point of the salt, preferably at least 70% of the
saturation point of the salt, more preferably at least
90% of the saturation point of the salt.

6. Method according to claim 4 or 5, wherein the primer
further comprising a wetting agent.

7. Method according to any one of claims 4-6, wherein
the primer applied on the carrier has a contact angle
of less than 50°, preferably less than 40°, more pref-
erably less than 35°.

8. Method according to any one of claims 1-7, wherein
the primer is applied by means of digital printing.

9. Method according to any one of claims 4-8, further
comprising drying the primer applied on the first sur-
face of the carrier (3) prior to printing said first print
(10).

10. Method according to any one of claims 1-9, wherein
the aqueous pigment ink composition is a heat acti-
vated curing ink.

11. Method according to any one of claims 1-10, wherein
the aqueous pigment ink composition comprises a
binder, water and a pigment.

12. Method according to any one of claims 1-11, further
comprising applying heat to the print (10).

13. Method according to any one of claims 1-12, wherein
the printing is made by an inkjet printer, preferably
a piezo-electric DOD (Drop on Demand) inkjet print-
er.

14. Method according to any one of claims 1-13, wherein
the thermoplastic material of the carrier (3) is poly-
vinyl chloride (PVC), polyester, polypropylene (PP),
polyethylene (PE), polystyrene (PS), polyurethane
(PUR), polyethylene terephthalate (PET), polyacr-
ylate, or polyvinyl butyral.

15. Method according to any one of claims 1-14, wherein
the thermoplastic material of the protective layer (4)
is polyvinyl chloride (PVC), polyester, polypropylene
(PP), polyethylene (PE), polystyrene (PS), poly-
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urethane (PUR), or polyethylene terephthalate
(PET), polyacrylate, or polyvinyl butyral.

16. Method according to any one of claims 1-15, further
comprising applying the carrier (3) on a core (2) com-
prising a thermoplastic material, and
pressing, by applying heat and pressure, the protec-
tive layer (4), the carrier (3) and the core (2) together.

Patentansprüche

1. Verfahren zum Ausbilden eines dekorativen Subst-
rats (9), umfassend Bereitstellen eines Trägers (3),
der ein thermoplastisches Material umfasst, Dru-
cken eines ersten Aufdrucks (10) auf eine erste
Oberfläche des Trägers (3) mit einer wässrigen Pig-
ment-Tintenzusammensetzung,
Aufbringen einer Schutzschicht (4), die ein thermo-
plastisches Material umfasst, auf die erste Oberflä-
che des Trägers (3),
Zusammenpressen der Schutzschicht (4) und des
Trägers (3) durch Anwenden von Wärme und Druck,
um ein dekoratives Substrat (9) auszubilden,
wobei das Verfahren dadurch gekennzeichnet ist,
dass eine Grundierung, die wenigstens ein Salz,
vorzugsweise ein Metallsalz, umfasst, auf eine erste
Oberfläche des Trägers (3) vor dem Drucken des
ersten Aufdrucks (10) aufgebracht wird,
wobei das Salz das Pigment der Tintenzusammen-
setzung ausfällt oder agglomeriert.

2. Verfahren nach Anspruch 1, wobei der erste Auf-
druck mittels digitalem Drucken aufgedruckt wird.

3. Verfahren nach Anspruch 1 oder 2, wobei das Salz
in fester Form auf den Träger (3) aufgebracht wird.

4. Verfahren nach Anspruch 1 oder 2, wobei die Grun-
dierung eine wässrige Lösung ist, die das Salz um-
fasst.

5. Verfahren nach Anspruch 4, wobei die Salzkonzen-
tration der Grundierung wenigstens 50 % des Sätti-
gungspunktes des Salzes, vorzugsweise wenigs-
tens 70 % des Sättigungspunktes des Salzes, noch
bevorzugter wenigstens 90 % des Sättigungspunk-
tes des Salzes beträgt.

6. Verfahren nach Anspruch 4 oder 5, wobei die Grun-
dierung des Weiteren ein Netzmittel umfasst.

7. Verfahren nach einem der Ansprüche 4-6, wobei die
auf den Träger aufgebrachte Grundierung einen
Kontaktwinkel von weniger als 50°, vorzugsweise
weniger als 40°, besonders bevorzugt weniger als
35°, aufweist.

8. Verfahren nach einem der Ansprüche 1-7, wobei die
Grundierung mittels digitalem Drucken aufgebracht
wird.

9. Verfahren nach einem der Ansprüche 4-8, das des
Weiteren Trocknen der auf die erste Oberfläche des
Trägers (3) aufgebrachten Grundierung vor Drucken
des ersten Aufdrucks (10) umfasst.

10. Verfahren nach einem der Ansprüche 1-9, wobei die
wässrige Pigment-Tintenzusammensetzung eine
wärmeaktivierte aushärtende Tinte ist.

11. Verfahren nach einem der Ansprüche 1-10, wobei
die wässrige Pigment-Tintenzusammensetzung ein
Bindemittel, Wasser und ein Pigment umfasst.

12. Verfahren nach einem der Ansprüche 1-11, das des
Weiteren Anwenden von Wärme auf den Aufdruck
(10) umfasst.

13. Verfahren nach einem der Ansprüche 1 bis 12, wobei
der Aufdruck mit einem Tintenstrahldrucker, vor-
zugsweise einem piezoelektrischen DOD (Drop on
Demand)-Tintenstrahldrucker, hergestellt wird.

14. Verfahren nach einem der Ansprüche 1 - 13, wobei
das thermoplastische Material des Trägers (3) Po-
lyvinylchlorid (PVC), Polyester, Polypropylen (PP),
Polyethylen (PE), Polystyrol (PS), Polyurethan
(PUR), Polyethylenterephthalat (PET), Polyacrylat
oder Polyvinylbutyral ist.

15. Verfahren nach einem der Ansprüche 1 - 14, wobei
das thermoplastische Material der Schutzschicht (4)
Polyvinylchlorid (PVC), Polyester, Polypropylen
(PP), Polyethylen (PE), Polystyrol (PS), Polyurethan
(PUR), Polyethylenterephthalat (PET), Polyacrylat
oder Polyvinylbutyral ist.

16. Verfahren nach einem der Ansprüche 1 - 15, des
Weiteren umfassend Aufbringen des Trägers (3) auf
einen Kern (2), der ein thermoplastisches Material
umfasst, und
Zusammenpressen der Schutzschicht (4), des Trä-
gers (3) sowie des Kerns (2) durch Anwenden von
Wärme und Druck.

Revendications

1. Procédé de formation d’un substrat décoratif (9),
comprenant
la fourniture d’un support (3) comprenant un maté-
riau thermoplastique,
l’impression d’une première impression (10) sur une
première surface du support (3) avec une composi-
tion d’encre de pigment aqueuse,
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l’application d’une couche protectrice (4) compre-
nant un matériau thermoplastique sur la première
surface du support (3),
le pressage, par application de chaleur et pression,
de la couche protectrice (4) et du support (3) ensem-
ble pour former un substrat décoratif (9),
le procédé étant caractérisé par l’application d’un
apprêt comprenant au moins un sel, de préférence
un sel de métal, sur une première surface du support
(3) avant l’impression de la première impression
(10),
dans lequel ledit sel précipite ou agglomère le pig-
ment de la composition d’encre.

2. Procédé selon la revendication 1, dans lequel la pre-
mière impression est imprimée par impression digi-
tale.

3. Procédé selon la revendication 1 ou 2, dans lequel
ledit sel est appliqué sur le support (3) dans une for-
me solide.

4. Procédé selon la revendication 1 ou 2, dans lequel
l’apprêt est une solution aqueuse comprenant ledit
sel.

5. Procédé selon la revendication 4, dans lequel la con-
centration en sel de l’apprêt est au moins 50 % du
point de saturation du sel, de préférence au moins
70 % du point de saturation du sel, encore mieux au
moins 90 % du point de saturation du sel.

6. Procédé selon la revendication 4 ou 5, dans lequel
l’apprêt comprend de plus un agent mouillant.

7. Procédé selon l’une quelconque des revendications
4-6, dans lequel l’apprêt appliqué sur le support pré-
sente un angle de contact inférieur à 50°, de préfé-
rence inférieur à 40°, encore mieux inférieur à 35°.

8. Procédé selon l’une quelconque des revendications
1-7, dans lequel l’apprêt est appliqué au moyen d’im-
pression digitale.

9. Procédé selon l’une quelconque des revendications
4-8, comprenant de plus le séchage de l’apprêt ap-
pliqué sur la première surface du support (3) avant
l’impression de ladite première impression (10).

10. Procédé selon l’une quelconque des revendications
1-9, dans lequel la composition d’encre de pigment
aqueuse est une encre durcissante activée à la cha-
leur.

11. Procédé selon l’une quelconque des revendications
1-10, dans lequel la composition d’encre de pigment
aqueuse comprend un liant, de l’eau et un pigment.

12. Procédé selon l’une quelconque des revendications
1-11, comprenant de plus l’application de chaleur à
l’impression (10).

13. Procédé selon l’une quelconque des revendications
1-12, dans lequel l’impression est réalisée par une
imprimante à jet d’encre, de préférence une impri-
mante à jet d’encre piézoélectrique DOD (goutte sur
demande).

14. Procédé selon l’une quelconque des revendications
1-13, dans lequel le matériau thermoplastique du
support (3) est le poly(chlorure de vinyle) (PVC), po-
lyester, polypropylène (PP), polyéthylène (PE), po-
lystyrène (PS), polyuréthane (PUR), poly(éthylène
téréphtalate) (PET), polyacrylate, ou poly(vinyl bu-
tyral).

15. Procédé selon l’une quelconque des revendications
1-14, dans lequel le matériau thermoplastique de la
couche protectrice (4) est le poly(chlorure de vinyle)
(PVC), polyester, polypropylène (PP), polyéthylène
(PE), polystyrène (PS), polyuréthane (PUR), ou po-
ly(éthylène téréphtalate) (PET), polyacrylate, ou po-
ly(vinyl butyral).

16. Procédé selon l’une quelconque des revendications
1-15, comprenant de plus l’application du support
(3) sur un noyau (2) comprenant un matériau ther-
moplastique, et
le pressage, par application de chaleur et pression,
de la couche protectrice (4), du support (3) et du
noyau (2) ensemble.
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