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A METHOD FOR FORMING A DECOR ON A SUBSTRATE

Field of the invention
The present invention relates methods for forming a décor on a substrate, a

building panel, and a set of building panels having a décor.

Technical background

In recent years, digital printing has offered new possibilities in the flooring
industry to customize decorative patterns for flooring applications.

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

Digital printing has been used to form decorative patterns for laminate
floorings and thermoplastic floorings but also on wooden floorings in order to form a
fantasy pattern on the surface or to print a natural wood pattern, for example, to
change the appearance of the wood surface.

By digital printing is conventionally meant printing by means of a non-contact
printing method, 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
(or Piezo) 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.

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). The colorants may be pigments or dyes.

Flooring panels are often provided with bevels, grout lines, embossing, etc.
When printing on such surface portions not being horizontal, ink drops may even not
bind the portions of the surface not being horizontal, resulting in that no décor is
present on such surface portions, for example a bevel, grout line, etc. This problem

is sometimes referred to as printing shadows.
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US 2011/0200750 discloses that a flat side of a panel as well as the surface of

one or more chamfers provided on an edge of the panel can be provided with a
printed with a printed décor by means of the same printing operation. The print is
printed by a printing device with moving inkjet print heads. The design and relation
of the décors of the different portions are not disclosed.

EP 1 762 761 discloses a building panel, in particular a flooring panel of
wooden material. At least one side surface of the building board and at least one

connecting mechanism of the building board are provided with a pattern.

Summary

It is an object of at least embodiments of the present invention to provide an
improvement over the above described techniques and known art.

A further object of at least embodiments of the present invention is to
improve the visual impression of digitally printed décors on building panels,
especially building panels intended to be connected side by side.

A further object of at least embodiments of the present invention is to
visually hide joints between two different building panels.

A further object of at least embodiments of the present invention is to
improve a method of forming bevels, grout line, embossed etc., on a digitally printed
building panel, and to improve the visual impression of a digitally printed building
panel with bevels, grout lines, embossed portions, etc.

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 décor
on a substrate according to a first aspect of the invention. The method comprises

- providing a substrate having a surface,

- forming at least one portion in the surface of the substrate having an
extension in a plane situated lower than or above a plane of the surface of the
substrate, and

- digital printing a décor on the surface of the substrate and on said at least
one portion by a common print bar, wherein the décor is continuously extending
over the surface of the substrate and said at least one portion.

In the following description, claims and examples, directions are described as
when the surface of the substrate is positioned as extending in a horizontal
direction. The plane of the surface of the substrate may be a main plane of the
surface. The plane of the surface of the substrate may be an uppermost plane of the

surface.
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At least a portion of the surface of the substrate is printed with said décor.
Preferably, a major part of the surface of the substrate is printed with said décor.
The décor may cover the whole surface of the substrate.

The digitally printed décor is present on said at least one portion.

The substrate may have a rectangular shape, such as a plank or tile. The
substrate may be, or form part of, a building panel such as a floor panel, a wall
panel, a ceiling panel, a furniture component, worktop, etc.

The surface of the substrate and said at least one portion may be printed by
a common print bar in one printing operation.

An advantage of at least embodiments of the present invention is that
improved matching of the décor is obtained, as the décor continuously extends of
the surface of the substrate and said portion, for example, being a bevel, a grout
line, embossed portion, protruding portion etc. Thereby, the print is synchronized
between such portion and surrounding surfaces. Furthermore, an improved colour
matching is obtained by printing the décor on the surface and any such portion in
one printing operation.

Furthermore, turbulence during the print operation provides that ink drops
may even bind to a vertical surface, for example a vertical surface of a bevel, grout
line, embossing, protruding portion, or of a mechanical locking system.

It is an advantage to print the décor a with a single-pass print heads, i.e. with
a fixedly arranged array of print heads. If printing with a multi-pass printer, so-called
printing shadows may occur, especially at inclined portions of the surface. When
printing with a single-pass printer, turbulence occurs, thereby at least reducing
problems associated with so-called printing shadows.

The same décor file may be printed on said surface and said at least one
portion.

Said at least one portion in the surface of the substrate may have an
extension in a direction being inclined in relation to the surface of the substrate. At
least a part of the digitally printed décor is present on the inclined portion. At least
some ink drops ejected from a print head of the print bar bind to the inclined
portion. The inclined portion may be extending in a direction substantially
perpendicular to the surface of the substrate. The inclined portion may, for example,
be an edge surface of the substrate such as a bevel, and/or be a surface of a
mechanical locking system.

Said at least one portion may form a bevel along an edge of the substrate.
The substrate may be provided with bevels along two opposite edges, or may be

provided with bevels on four edges.
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The bevel may have a convex shape. By the bevel having a convex shape, the
portion of the bevel located adjacent the plane of the surface, and thereby located
substantially at the same distance from the print heads, is comparable large
compared to the portion of the bevel located further away from the plane of the
surface. Thereby, colour variations and/or printing shadows may be at least
reduced. Further, the variation in colour that may occur due to the difference in
distance between the portions is more difficult to perceive for the human eye, for
example, as the lower portion of the bevel is shadowed when located at a distance
from the plane of the surface.

Said at least one portion may form an embossed portion in the surface of the
substrate. The substrate may be provided with several embossed portions.

Said at least one portion may form a grout line in the surface of the
substrate. The grout line may, for example, have a circular, rectangular, or V-shaped
cross section.

Said at least one portion may form a protruding portion in the surface of the
substrate.

The substrate may comprise a core and a surface layer arranged on the core,
wherein the surface layer forms the surface of the substrate.

The at least one portion may be formed in the surface layer only. The at least
one portion may extend into the surface layer only. In this embodiment, the at least
one portion does not extend into the core.

The print bar may be positioned at a fixed distance in a vertical direction
from a main plane of the surface. By vertical is meant in a direction perpendicular to
the surface of the substrate.

The print bar may be fixedly arranged, i.e. being a single-pass printer. The
print bar may be stationary. The print heads may be stationary. When printing with
a multi-pass printer, a Doppler effect may occur, since when the print head passes
for example a bevel in a direction perpendicular to the lengthwise extension of the
bevel, ink drops are accumulated on the bevel. When the print head moves back in
the opposite direction, the ink drops on the bevel may be stretched out. This effect
may at least be reduced by printing with a stationary print bar, and thereby
stationary print heads.

A traditional multi-pass printer has typically small drops, e.g. 2-3 picolitres.
These heads often have drop velocities below 8 m/s. The resulting drop mass
momentum is consequently quite low and requires a minimized printing stand-off,
often about 1 mm. If the printing height is increased further then this will result in a

change of colour tone and precision of the print. Always when printing, the printing
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height needs to be adjusted to the uppermost protruding portions of the surface. A
safe distance for a completely non-warped board would be 1 mm. However, if

the bevels and protruding portions are e.g. 1 mm, this will then result in poor print
result in these areas, since the local resulting printing stand-off will be 2 mm. A
solution is then to increase the mass momentum such that an increased stand-off
can be used. The mass momentum can be increased by either increasing the drop
size or the ejection speed, or the combination thereof. It has been identified that 10-
30 picolitres will still give an optically good printing result without getting a dotted
impression of the print. In order to further improve the stand off, the drop velocity
may be increased to 8 m/s or even more. With this it will be possible to jet from a
distance of 2 mm and more, even up to 6 mm.

The distance may be about 2 mm in the vertical direction form the main
plane of the surface, or preferably exceed 2 mm. In embodiments, a sufficient
resolution of the print is preserved, as well as the colour tone of the print, even if
the distance is 2 mm or more in the vertical direction from a main plane of the
surface. If the surface comprises embossed portions and/or bevels, the distance in
the vertical direction is even larger at such embossed portions and/or bevels. If the
distance is too large, for example, exceeding 5 mm, an undesired spraying effect
may occur due to the large distance.

A drop velocity of print heads of the print bar may exceed 8 m/s. By the drop
velocity of the ink drops ejected from the print heads exceeding 8 m/s, it is possible
to print on surfaces positioned on different distances from the print head. Ink drops
can be positioned at inclined surfaces such as bevel, embossed portions and
substantially vertical portions. Turbulence may further facilitate for the ink drops to
bond on a vertical surfaces.

A drop volume of print heads of the print bar may be 10-30 picolitres.

In one embodiment, a drop volume of print heads of the print bar is 10-30
picolitres and the print bar is positioned at a distance of at least 2 mm in a vertical
direction from a main plane of the surface. By combining a drop volume of 10-30
picolitres with a distance of at least 2 mm, a sufficient resolution of the print is
preserved, as well as the colour tone of the print.

If the surface of the substrate comprises embossed portions and/or
protrusions, the distance to the main plane of the surface has to be adjusted. If the
surface includes protrusions, the distance has to be adjusted such that the
protrusions do not come in contact with the print heads. Thereby, the distance to

the main plane of surface of the substrate has to increase, and the distance the
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surface of any embossed portions increases even more. In order to obtain a desired
print quality, print parameters such as the drop volume have to be adjusted.

The print bar may comprise inkjet print heads. The print bar may comprise
one or several Piezo print heads. The print heads may be single-pass or multi-pass.

The ink may be an aqueous ink, a solvent-borne ink, or a UV based ink.

The ink may be a pigment based ink or a dye based ink. CMYK and/or other
spot colours may be used.

The surface may comprise a wood veneer, solid wood, a wood-based
material, a thermoplastic foil, a co-extruded thermoplastic layer, a paper, non-
woven, wallpaper, etc. The substrate may be solid, or may comprise a surface layer
and a core, wherein the surface layer is arranged on the core and forms the surface
of the substrate. The core may comprise be a wood-based board, for example, a
wood-fibre based board such as MDF or HDF, plywood, or lamella core. The core
may be a Wood Plastic Composite (WPC). The core may be a mineral composite
board. The core may be a fibre cement board. The core may be magnesium oxide
cement board. The core may be a plastic board such as a thermoplastic board. The
core may be formed of solid wood. The surface layer may comprise a wood veneer,
solid wood, a wood-based material, a thermoplastic foil, a co-extruded
thermoplastic layer, a paper, non-woven, wallpaper, etc.

The method may further comprise forming a mechanical locking system at
least one edge of the substrate prior to printing. The mechanical locking system is
adapted to connect the adjacent substrates as building panels to each other in at
least one direction. The mechanical locking system may comprise a tongue and
groove.

The method may further comprise digitally printing on at least one surface of
the mechanical locking system. The at least one surface of the locking system may
be horizontally and/or vertically extending. The at least one surface of the locking
system may be formed in the core. By printing on portions of the mechanical locking
system, the visual impression of the mechanical locking system may be hidden such
that the joint is less visible. The joint between adjoining building panels may be
hidden. Further, by printing on a surface of the mechanical locking system, a
substrate comprising a surface layer and a core of different material, the substrate
may obtain a visual impression similar to a solid substrate, for example, a solid wood
substrate. For example, a MDF or HDF core with a surface layer of wood veneer may
look like a solid substrate. The bevel may be formed of a material being different

from the rest of the surface of the substrate.
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The mechanical locking system may comprise a tongue at at least one edge
of the substrate, and wherein the step of digital printing comprising printing said
décor on the tongue with the common print bar, wherein the décor is continuously
extending over the surface of the substrate, said at least one portion and the
tongue. Thereby, the substrate may look like a solid substrate even if the substrate
comprises a surface layer and a core of different materials.

In the method, the step of forming at least one portion may comprise
forming a first portion in the surface of the substrate having an extension in a plane
situated lower than or above a plane of the surface of the substrate and forming a
second portion in the surface of the substrate having an extension in a plane
situated lower than or above a plane of the surface of the substrate, wherein the
first and the second portion are separated by a predetermined distance forming a
gap, and the step of digital printing a décor comprises digital printing the décor on
the surface of the substrate, said first portion and said second portion by the
common print bar, wherein the décor on said first portion is synchronized with the
décor on said second portion such that the décor of the first portion continuously
extends into the décor of the second portion.

Thereby, it is possible to print the substrate in one step and after printing
divide the substrate into panels at the gap. The décor is printed such that after
dividing the substrate into panels, the décor of the panels matches such that the
décor of a first panel continuously extends into the décor of a second panel. As the
décor continuously extends from the first panel to the second panel, the visual
impression of the joint between the first and second panel is diminished, such that
the joint is visually hidden.

No décor may be printed in the gap.

The method may further comprise dividing the substrate at said gap for
forming a first and second panel.

The method may further comprise forming a mechanical locking system at
said gap. The predetermined distance may correspond to the horizontal extension of
the mechanical locking system. Thereby, after forming the mechanical locking
system is formed, when the panels are joined, the décor of the first panel
continuously extends into the décor of the second panel and the décor of the first
panel is synchronized with the second panel.

The first portion may be provided along an edge of the first panel and the
second portion is provided along an edge of the second panel.

The method may further comprise joining the first and second panel by

means of the mechanical locking system, wherein the décor of the first portion is
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synchronized with the décor of the second portion and continuously extends into
the décor of the second portion after joining.

According to a second aspect of the present invention, a building panel is
provided. The building panel comprises a substrate having a surface, at least one
portion in the surface of the substrate having an extension in a plane situated lower
than or above a plane of the surface of the substrate, wherein the surface and said
at least one portion are provided with a décor, wherein the décor is continuously
extending over the surface of the substrate and said at least one portion.

Embodiments of the second aspect of the present invention incorporates all
the advantages of the first aspect of the invention, which previously has been
discussed, whereby the previous discussion is applicable also for the building panel.

The building panel may be a floor panel, a wall panel, a ceiling panel, a
furniture component, worktop, etc.

The plane of the surface of the substrate may be a main plane of the surface.
The plane of the surface of the substrate may be an uppermost plane of the surface.

The same décor file may be printed on said surface and said at least one
portion.

Said at least one portion in the surface of the substrate may have an
extension in a direction being inclined in relation to the surface of the substrate. At
least a part of the digitally printed décor is present on the inclined portion. At least
some ink drops ejected from a print head of the print bar bind to the inclined
portion. The inclined portion may be extending in a direction substantially
perpendicular to the surface of the substrate. The inclined portion may, for example,
be an edge surface of the substrate, and/or be a surface of a mechanical locking
system.

Said at least one portion may form a bevel along an edge of the substrate.
The substrate may be provided with bevels along two opposite edges, or may be
provided with bevels on four edges.

The bevel may have a convex shape. By the bevel having a convex shape, the
portion of the bevel located adjacent the plane of the surface, and thereby located
substantially at the same distance from the print heads, is comparable large
compared to the portion of the bevel located farther away from the plane of the
surface. Thereby, colour variations and/or printing shadows may be at least
reduced. Further, the variation in colour that may occur due to the difference in
distance between the portions is more difficult to perceive for the human eye, for
example, as the lower portion of the bevel is shadowed when located at a distance

from the plane of the surface.
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Said at least one portion may form an embossed portion in the surface of the
substrate. The substrate may be provided with several embossed portions.

Said at least one portion may form a grout line in the surface of the
substrate. The grout line may, for example, have a circular, rectangular, or V-shaped
cross section.

Said at least one portion may form a protruding portion in the surface of the
substrate.

The substrate may comprise a core and a surface layer arranged on the core,
wherein the surface layer forms the surface of the substrate.

The at least one portion may be formed in the surface layer only. The at least
one portion may extend into the surface layer only. In this embodiment, the at least
one portion does not extend into the core.

The surface may comprise a wood veneer, solid wood, a wood-based
material, a thermoplastic foil, a co-extruded thermoplastic layer, a paper, non-
woven, wallpaper, etc. The substrate may be solid, or may comprise a surface layer
and a core, wherein the surface layer is arranged on the core and forms the surface
of the substrate. The core may comprise be a wood-based board, for example, a
wood-fibre based board such as MDF or HDF, plywood, or a lamella core. The core
may be a Wood Plastic Composite (WPC). The core may be a mineral composite
board. The core may be a fibre cement board. The core may be magnesium oxide
cement board. The core may be a plastic board such as a thermoplastic board. The
core may be formed of solid wood. The surface layer may comprise a wood veneer,
solid wood, a wood-based material, a thermoplastic foil, a co-extruded
thermoplastic layer, a paper, non-woven, wallpaper, etc.

The building panel may comprise a mechanical locking system. The
mechanical locking system is adapted to connect the adjacent substrates as building
panels to each other in at least one direction. The mechanical locking system may
comprise a tongue and groove. At least one surface of the mechanical locking
system may be printed. The décor may continuously extend over the surface and
over the at least one surface of the mechanical locking system. The at least one
surface of the locking system may be horizontally and/or vertically extending. The at
least one surface of the locking system may be formed in the core. By printing on
portions of the mechanical locking system, the visual impression of the mechanical
locking system may be hidden such that the joint is less visible. The joint between
adjoining building panels may be hidden. Further, by printing on a surface of the
mechanical locking system, a substrate comprising a surface layer and a core of

different material, the substrate may have a visual impression similar to a solid
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substrate, for example, a solid wood substrate. For example, a MDF or HDF core
with a surface layer of wood veneer may look like a solid substrate. The bevel may
be formed of a material being different from the rest of the surface of the substrate.

According to a third aspect of the present invention, a method of forming a

5  décoron a substrate is provided. The method comprises:

- providing a substrate having a surface,

- digital printing a décor on a first portion and a second portion of said
surface, wherein the first and second portions are separated by a predetermined
distance forming a gap, wherein the décor continuously extends over the first

10  portion of said surface to the second portion of said surface, and wherein the décor
of the first portion is synchronized with the décor of the second portion.

Advantages of at least embodiments of the second aspect of the invention is
to print the substrate in one step and after printing divide the substrate into panels
at the gap. The décor is printed such that after dividing the substrate into panels, the

15  décor of the panels matches such that the décor of a first panel continuously
extends into the décor of a second panel. As the décor continuously extends from
the first panel to the second panel, the visual impression of the joint between the
first and second panel is diminished, such that the joint is visually hidden. Thereby,
the impression of the panels can be controlled by the décor and not of the size of

20  the panels. The impression of wide planks can be created. For example, the
impression of a wide plank having a width and/or length exceeding the width and/or
length of the individual panel can be created.

The substrate may be, or form part of, a building panel. The building panel
may be a floor panel, a wall panel, a ceiling panel, a furniture component, worktop,

25 etc.

The plane of the surface of the substrate may be a main plane of the surface.
The plane of the surface of the substrate may be an uppermost plane of the surface.

The décor on the first and second portion may be printed by at least one
common print bar.

30 No décor may be printed in the gap.

The same décor file may be printed on the first and second portion of the
surface.

The method may further comprise dividing the substrate at said gap for
forming a first and second panel. The substrate is divided at the gap after printing

35  the décor. Machining takes place after printing.

The method may further comprise forming a mechanical locking system at

said gap.
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The predetermined distance may correspond to the horizontal extension of
the mechanical locking system. Thereby, after forming the mechanical locking
system, when the panels are joined, the décor of the first panel continuously
extends into the décor of the second panel and the décor of the first panel is
synchronized with the décor of the second panel.

The method may further comprise connecting the first and second panel by
means of the mechanical locking system, wherein the décor of the first edge portion
is synchronized with the décor of the second edge portion and continuously extends
into the décor of the second edge portion after joining.

The print bar may be positioned at a fixed distance in a vertical direction
from a main plane of the surface. By vertical is meant in a direction perpendicular to
the surface of the substrate.

The print bar may be fixedly arranged, i.e. being a single pass printer. The
print bar may be stationary. The print heads may be stationary. When printing with
a multi-pass printer, a Doppler effect may occur, since when the print head passes
for example a bevel in a direction perpendicular to the lengthwise extension of the
bevel, ink drops are accumulated on the bevel. When the print head moves back in
the opposite direction, the ink drops on the bevel may be stretched out. This effect
may at least be reduced by printing with a stationary print bar, and thereby
stationary print heads.

A traditional multi-pass printer has typically small drops, e.g. 2-3 picolitres.
These heads often have drop velocities below 8 m/s. The resulting drop mass
momentum is consequently quite low and requires a minimized printing stand-off,
often about 1 mm. If the printing height is increased further then this will result in a
change of colour tone and precision of the print. Always when printing, the printing
height needs to be adjusted to the uppermost protruding portions of the surface. A
safe distance for a completely non-warped board would be 1 mm. However, if
the bevels and protruding portions are e.g. 1 mm, this will then result in poor print
result in these areas, since the local resulting printing stand-off will be 2 mm. A
solution is then to increase the mass momentum such that an increased stand-off
can be used. The mass momentum can be increased by either increasing the drop
size or the ejection speed, or the combination thereof. It has been identified that 10-
30 picolitres will still give an optically good printing result without getting a dotted
impression of the print. In order to further improve the stand off, the drop velocity
may be increased to 8 m/s or even more. With this it will be possible to jet from a

distance of 2 mm and more, even up to 6 mm.
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In one embodiment, a drop volume of print heads of the print bar is 10-30
picolitres and the print bar is positioned at a distance of at least 2 mm in a vertical
direction from a main plane of the surface. By combining a drop volume of 10-30
picolitres with a distance of at least 2 mm, a sufficient resolution of the print is

5  preserved, as well as the colour tone of the print.

A drop velocity of print heads of the print bar may exceed 8 m/s. By the drop
velocity of the ink drops ejected from the print heads exceeding 8 m/s, it is possible
to print on surfaces positioned at different distances from the print head. Ink drops
can be positioned on inclined surfaces such as bevels, grout lines, embossed

10  portions and substantially vertical portions. Turbulence may further facilitate for the
ink drops to bond on a vertical surfaces.

A drop volume of print heads of the print bar may be 10-30 picolitres.

In one embodiment, a drop volume of print heads of the print bar is 10-30
picolitres and the print bar is positioned at a distance of at least 2 mm in a vertical

15  direction from a main plane of the surface. By combining a drop volume of 10-30
picolitres with a distance of at least 2 mm, a sufficient resolution of the print is
preserved, as well as the colour tone of the print.

The print bar comprises inkjet print heads. The print bar may comprise one or
several Piezo print heads. The print heads may be single-pass or multi-pass.

20 The ink may be an aqueous ink, a solvent-borne ink, or a UV based ink.

The ink may be a pigment based ink or a dye based ink. CMYK and/or other
spot colours may also be used.

The surface may comprise a wood veneer, solid wood, a wood-based
material, a thermoplastic foil, a co-extruded thermoplastic layer, a paper, non-

25 woven, wallpaper, etc. The substrate may be solid, or may comprise a surface layer
and a core, wherein the surface layer is arranged on the core and forms the surface
of the substrate. The core may comprise be a wood-based board, for example, a
wood-fibre based board such as MDF or HDF, plywood, or a lamella core. The core
may be a Wood Plastic Composite (WPC). The core may be a mineral composite

30  board. The core may be a fibre cement board. The core may be magnesium oxide
cement board. The core may be a plastic board such as a thermoplastic board. The
core may be formed of solid wood. The surface layer may comprise a wood veneer,
solid wood, a wood-based material, a thermoplastic foil, a co-extruded
thermoplastic layer, a paper, non-woven, wallpaper, etc.

35 According to a fourth aspect, a set of building panels is provided. The set of
building panels comprises a first panel and a second panel, wherein the first panel

and the second panel are provided with a digitally printed décor, and wherein the
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décor the first panel and the décor of the second panel is synchronized such that the
décor is continuously extending over the first panel to the second panel when the
first and second panels are joined, said first edge to said second edge.

Advantages of at least embodiment of the fourth and fifth aspects of the
invention is that the visual impression the joint between the first and second panel
is diminished, such that the first and second panel are perceived as one panel. The
joint is more or less invisible since the décor continuously extends over the first and
second panel. Thereby, the impression of the panels can be controlled by the décor
and not by the size of the panels. The impression of wide planks can be created. For
example, the impression of a wide plank having a width exceeding the width of the
individual panel can be created. Conventionally, such wide planks having a width
exceeding, for example, 15 cm are expensive to produce. Additionally, such wide
planks may be difficult to handle during installation due to their size. Also the weight
of wide planks may be a drawback during installation and transportation. By creating
the impression of wide planks by using more narrow panels according to
embodiments of the present invention overcomes, or at least reduces, the
drawbacks above.

Preferably, the panels are displaced in a lengthwise direction in order to
reduce a visual impression of repetition or for the purpose of creating a décor larger
than the format of the individual boards.

A short side of a first panel is preferably installed with a distance to a short
side of a second panel exceeding at least half the width of the short side. More
preferably, a short side of a first panel is installed with a distance to a short side of a
second panel corresponding to or exceeding the width of the short side. The
distance is measured along the connected long sides between said panels. The
decors shall in this case be offset on the panels such that the décors synchronize
when installed, extending from the first panel to the second panel. Thereby, stress
on the panel in the corner between the long and the short side when walked upon is
reduced.

Thereby, the impression of wide planks having a length and width exceeding
the length and width of the individual panels can be created. For example, logos and
artistic surface coverings may be formed, having a size exceeding a size of an
individual panel.

The surface may comprise a wood veneer, solid wood, a wood-based
material, a thermoplastic foil, a co-extruded thermoplastic layer, paper, non-woven,
wallpaper, etc. The substrate may be solid, or may comprise a surface layer and a

core, wherein the surface layer is arranged on the core and forms the surface of the
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substrate. The core may comprise be a wood-based board, for example, a wood-
fibre based board such as MDF or HDF, plywood, or a lamella core. The core may be
a Wood Plastic Composite (WPC). The core may be a mineral composite board. The
core may be a fibre cement board. The core may be magnesium oxide cement
board. The core may be a plastic board such as a thermoplastic board. The surface
layer may comprise a wood veneer, solid wood, a wood-based material, a
thermoplastic foil, a co-extruded thermoplastic layer, a paper, non-woven,
wallpaper, etc.

The panels may be provided with a bevel along at least one edge.

At least one edge of the panels may comprise a mechanical locking system.
The mechanical locking system may comprise at least a tongue and a tongue groove.
The first edge of the first panel may be provided with a tongue, and the second edge
of the second edge may be provided with a tongue groove.

According to a fifth aspect, a set of building panels is provided. The set of
building panels comprises:

a first panel having a first bevel along a first edge of the first panel,

a second panel having a second bevel along a second edge of the second
panel, wherein the first panel is adapted to be joined to the second panel, said first
edge to said second edge,

wherein the first panel and the second panel are provided with a digitally
printed décor, and wherein the décor of the first bevel of the first panel and the
second bevel of the second panel is synchronized such that the décor is continuously
extending over the first panel to the second panel when the first and second panel
are joined, said first edge to said second edge.

The set of building panels may further comprise a third panel having a third
bevel along a third edge of the third panel, wherein the first panel further comprises
a fourth bevel along a fourth edge of the first panel, and wherein the first, second,
and third panel are provided with the digitally printed décor, wherein the décor of
the first bevel of the first panel and the second bevel of the second panel is
synchronized, the décor of the fourth bevel of the first panel and the third bevel of
the third panel is synchronized, such that the décor is continuously extending over
the first panel to the second panel and to the third panel when the panels are
joined, said first edge of the first panel to said second edge of the second panel and

said fourth edge of the first panel to said third edge of the third panel.
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Brief description of the drawings
The present invention will by way of example be described in more detail
with reference to the appended schematic drawings, which show embodiments of
the present invention.
Fig. 1 shows a printing line for printing a décor on a substrate.
Fig. 2 shows a digitally printed substrate according to an embodiment.
Fig. 3 shows a digitally printed substrate according to an embodiment.
Fig. 4 shows a digitally printed substrate according to an embodiment.
Fig. 5 shows a digitally printed substrate according to an embodiment.
Fig. 6 shows a digitally printed substrate according to an embodiment.
Fig. 7 shows a set of building panels joined together according to an

embodiment of the invention.

Detailed description

In the description below, all directions are related to when a substrate is
arranged such that the substrate has a main extension in a horizontal plane.

Fig. 1 illustrates a method of forming a décor on a substrate 1. The method
comprises providing the substrate 1 having a surface 2. The surface 2 may comprise
a wood veneer, solid wood, a wood-based material, a thermoplastic foil, a co-
extruded thermoplastic layer, a paper, non-woven, wallpaper, etc. The substrate 1
may be solid, or may comprise a surface layer and a core, wherein the surface layer
is arranged on the core and forms the surface of the substrate. The core may
comprise be a wood-based board, for example, a wood-fibre based board such as
MDF or HDF, or plywood. The core may be a Wood Plastic Composite (WPC). The
core may be a mineral composite board. The core may be a fibre cement board. The
core may be magnesium oxide cement board. The core may be a plastic board such
as a thermoplastic board. The core may be formed of solid wood. Examples of
suitable thermoplastic materials for the surface and/or the core is polyvinyl chloride
(PVC), polypropylene (PP), and/or polyethylene (PE).

The substrate 1 may be a board prepared for printing, for example, a wood-
based board with a surface coated with a layer adapted to receive a print.

Prior to printing on the surface 2 of the substrate 1, at least one portion in
the surface 2 of the substrate 1 having an extension in a plane situated lower than a
plane of the surface 2 of the substrate 1 is formed. The at least one portion may
comprise a portion being inclined in relation to the surface 2 of the substrate 1. At
least one component of said portion has an extension in a plane lower than the

plane of the surface 2 of the substrate 1. A portion being inclined includes a
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component having an extension in a plane lower than the plane of the surface 2 of
the substrate 1. The at least one portion may be bevel, an embossed portion, a grout
line, etc., which will be described in more detail with reference to figs. 2-7.

The at least one portion may be formed by any method (not shown) such as
pressing, embossing, brushing, machining, profiling, sanding, scarping, or any other
type of machining prior to printing on the surface of the substrate.

By printing at a distance from the substrate 1 being larger than conventional,
the substrate may be brushed prior to printing. Any fibre swelling will not disturb
the printing operation.

In fig. 1, a printing line for printing a décor on a substrate 1 is shown,
arranged after said at least one portion has been formed. The printing line
comprises a conveyor 70 and a digital printer 80. The conveyor 70 is adapted to
convey a substrate 1 through the printer 80. Optionally, the printing line may
comprise a primer application device (not shown) adapted to apply a primer on the
surface 2 of the substrate 1 prior to printing. The printing line may further comprise
a heating device 90 adapted to heat the substrate 1 after printing. The printing line
may further comprise a device for providing the substrate 1 with a protective layer
or coating (not shown) after the printing.

The printer 80 may be an inkjet printer. Preferably, the printer is a DOD (Drop
on Demand) piezo-electric inkjet printer. A thermal DOD inkjet printer may also be
used. The décor is printed in a contactless manner.

The printer 80 comprises at least one print bar 81, 82, 83, 84. The print bar
81, 82, 83, 84 comprises at least one inkjet print head. Preferably, the printer 80
comprises several inkjet print heads. Preferably, the printer 80 comprises several
print bars 81, 82, 83, 84. As an example, the printer 80 may comprise one print bar
for each one of the CMYK colours, and/or one print bar for each spot colour. The
number of print bars, print heads, and spot colours may vary.

The print bar or print bars 81, 82, 83, 84 is arranged on a fixed distance from
the conveyor in a vertical direction. Thereby, the print bar or print bars 81, 82, 83, 84
is also arranged on a fixed distance from the surface 2 of the substrate 1 arranged
on the conveyor 70.

Preferably, a number of print heads are arranged one after the other in a
print bar 81, 82, 83, 84 extending perpendicular to the conveying direction D of the
substrate 1 through printer. Print heads arranged in the same print bar 81, 82, 83, 84
preferably includes ink having the same colour. The width of the print bar 81, 82, 83,
84 preferably corresponds to the width of the substrate 1 on which the décor is to

be printed. The print bars 81, 82, 83 and 84 are preferably stationary.
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In the shown digital printer 80, a first, second, third and fourth print bar 81,

82, 83, 84 are arranged one after each other in the conveying direction D of the
substrate. A first colour is applied by the print heads of the first print bar 81, a
second colour is applied by the print heads of the second print bar 82, a third colour
is applied by the print heads of the third print bar 83, and a fourth colour is applied
by the print heads of the fourth print bar 84.

Alternatively, a printer 80 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 individual print head provided
with different channels. One channel is provided for each colour. Consequently, only
the printer 80 may comprise only one print bar comprises several print colours.

The ink that is applied by means of the above described inkjet printer 80 may
be an aqueous ink, a solvent-borne ink, or a UV based ink. The ink may be a pigment
based ink or a dye based ink.

The ink that is applied by means of the above described inkjet printer 80 may
be 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. Alternatively, 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, vinyl polymers or copolymers, aromatic and aliphatic polyurethanes, or
alkyd resins.

The décor that is to be printed on the substrate 1 may be both natural
designs and patterns such as a wood pattern or stone pattern. The décor may also
be a fantasy design or pattern.

The inkjet printer 80 is adapted to print a décor on the substrate 1. A primer
may be applied on the substrate prior to printing.

The drop velocity of the print heads may be exceeding 8 m/s. It has been
identified that 10-30 picolitres will still give an optically good printing result without
getting a dotted impression of the print. In order to further improve the stand off,
the drop velocity may be increased to 8 m/s or even more. With this it will be
possible to jet from a distance of 2 mm and more, even up to 6 mm. The distance
may be about 2 mm in the vertical direction form the main plane of the surface, or
preferably exceed 2 mm. A drop volume of print heads of the print bar may be 10-

30 picolitres. In one embodiment, a drop volume of print heads of the print bar is
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10-30 picolitres and the print bar is positioned at a distance of at least 2 mm in a
vertical direction from a main plane of the surface. By combining a drop volume of
10-30 picolitres with a distance of at least 2 mm, a sufficient resolution of the print is
preserved, as well as the colour tone of the print.

Heat is applied to the print such that the water of the aqueous pigment ink
composition evaporates. A heating device 90 may be arranged after the digital
printer 80, as seen in the conveying direction D of the substrate 1. The heating
device 90 may include infrared (IR) heating, near infrared (NIR) heating, heated air
or a combination thereof.

After printing, the substrate 1 may be provided with a protective layer such
as a coating, for example, a radiation curable coating, in any conventional manner.
The coating may be applied by an ink jet print head (not shown). The coating may be
applied by an ink jet print head on said at least one portion such as a bevel, grout
line and/embossing. Superfluous coating fluid may be removed from said at least
one portion such as a bevel, grout line and/or embossing. Superfluous coating may
be removed before and/or after curing. Superfluous coating may be removed, for
example, by scarping, sanding, air pressure, etc.

Fig. 2 shows a substrate 1 according to an embodiment of the present
invention. The substrate 1 is any type as described above with reference to fig. 1.
The substrate may be a building panel such as a floor panel as shown in fig. 2. The
building panel may comprise a mechanical locking system 4, as in the embodiment
shown in fig. 2.

The substrate 1 comprises at least one embossed portion 3 having an
extension in a plane lower than the surface 2 of the substrate 1. The embossed
portion 3 may be formed by pressing, brushing and/or embossing as described
above with reference to fig. 1. The embossed portion 3 has been formed prior to
printing. The substrate 1 further comprises at least one protrusion 8 having an
extension in a plane above the surface 2 of the substrate 1.

A décor is printed on the surface 2 of the substrate 1 by the ink jet printer 80
and method described above with reference to fig. 1. Preferably, the décor is printed
over the whole surface 2 of the substrate 1. The décor is printed in register with the
at least one embossed portion 3 and the at least one protrusion 8.

The embossed portion 3 is printed with the décor, and the décor
continuously extends over the surface 2 of the substrate 1 and into and over the
embossed portion 3. The protrusion 8 is printed with the décor, and the décor
continuously extends over the surface 2 of the substrate 1 and into and over the

protrusion 8. Portions of both the embossed portion 3 and the protrusion 8 have an
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extension in the vertical direction as well as in the horizontal direction. By the drop
velocity of the ink in the print head exceeding 8 m/s, surfaces positioned at different
distances from the print bar 81, 82, 83, 84 has been printed by the same print bar
81, 82, 83, 84 in the same printing operation, without adjusting the distance
between the print bar 81, 82, 83, 84 and the surface 2 to be printed. Furthermore,
ink drops have also landed on portions having an extension in the vertical direction,
such that side surface of the embossed portion 3 also have been printed. Turbulence
may further facilitate for the ink drops to bond even on a vertical surfaces.

Fig. 3 shows a substrate 1 according to an embodiment of the present
invention. The substrate 1 is any type as described above with reference to fig. 1.
The substrate may be a building panel such as a floor panel as shown in fig. 3. The
building panel may comprise a mechanical locking system 4, as in the embodiment
shown in fig. 3.

The substrate 1 comprises a grout line 7 having an extension in a plane lower
than the surface 2 of the substrate 1. The grout line 7 may have a circular,
rectangular, U-shaped or V-shaped shape as seen in cross section. The grout line 7
may be formed by pressing or any kind of machining as described above with
reference to fig. 1. The grout line 7 has been formed prior to printing. Preferably, the
grout line 7 extends along at least one edge of the substrate 1.

A décor is printed on the surface 2 of the substrate 1 by the printer and
method described above with reference to fig. 1. Preferably, the décor is printed
over the whole surface 2 of the substrate 1.

The grout line 7 is printed with the décor, and the décor continuously
extends over the surface 2 of the substrate 1 and into and over the grout line 7. Both
portions of the grout line 7 have an extension in the vertical direction as well as in
the horizontal direction. By the drop velocity of the ink in the print head exceeding 8
m/s, surfaces positioned at different distances from the print bar 81, 82, 83, 84 has
been printed by the same print bar in the same printing operation, without adjusting
the distance between the print bar and the surface 2 to be printed. Furthermore, ink
drops have also landed on portions having an extension in the vertical direction,
such that side surface of the grout line also have been printed. Turbulence may
further facilitate for the ink drops to bond on a vertical surfaces.

Fig. 4 shows a substrate 1 according to an embodiment of the present
invention. The substrate 1 is any type as described above with reference to fig. 1.
The substrate may be a building panel such as a floor panel as shown in fig. 4. The
building panel may comprise a mechanical locking system 4, as in the embodiment
shown in fig. 4.



WO 2017/164806 PCT/SE2017/050284

10

15

20

25

30

35

20

The substrate 1 comprises a bevel 11 having an extension in a plane lower
than the surface 2 of the substrate 1. The bevel 11 is preferably formed along at
least one edge of the substrate 1. The bevel 11 may have a convex shape. The bevel
11 may be formed by pressing or any kind of machining as described above with
reference to fig. 1. The bevel 11 has been formed prior to printing.

A décor is printed on the surface 2 of the substrate 1 by the ink jet printer 80
and method described above with reference to fig. 1. Preferably, the décor is printed
over the whole surface 2 of the substrate 1.

The bevel 11 is printed with the décor, and the décor continuously extends
over the surface 2 of the substrate 1 and over the bevel 11. By the drop velocity of
the ink in the print head exceeding 8 m/s, surfaces positioned at different distances
from the print bar 81, 82, 83, 84 has been printed by the same print bar in the same
printing operation, without adjusting the distance between the print bar and the
surface 2 to be printed.

Fig. 5 shows a substrate 1 according to an embodiment of the present
invention. The substrate 1 is any type as described above with reference to fig. 1.
The substrate may be a building panel such as a floor panel, a wall panel, a ceiling
panel, a furniture component, worktop, etc. The substrate 1 comprises a mechanical
locking system 4. The mechanical locking system 4 may comprise at least a tongue 5
along a first edge of the substrate 1 and a tongue groove 6 along a second edge of
the substrate 1. In the embodiment shown in fig. 5, the first edge and the second
edge are arranged opposite each other. The mechanical locking system 4 is formed
prior to printing the substrate.

The substrate 1 further comprises a first bevel 11 extending along the first
edge of the substrate 1. The substrate 1 further comprises a second bevel 12
extending along the second edge of the substrate 1. The bevels 11, 12 have an
extension in a plane lower than the surface 2 of the substrate 1. The bevels 11, 12
have a convex shape. The bevels 11, 12 are preferably formed along one edge of the
substrate 1. The bevels 11, 12 may be formed by pressing or any kind of machining
as described above with reference to fig. 1. The bevels 11, 12 have been formed
prior to printing.

A décoris printed on the surface 2 of the substrate 1 by the inkjet printer 80
and method described above with reference to fig. 1. Preferably, the décor is printed
over the whole surface 2 of the substrate 1.

The bevels 11, 12 are printed with the décor, and the décor continuously
extends from the first bevel 11 over the surface 2 of the substrate 1 and to and over

the second bevel 12. By the drop velocity of the ink in the print head exceeding 8
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m/s, surfaces positioned at different distances from the print bar 81, 82, 83, 84 has
been printed by the same print bar in the same printing operation, without adjusting
the distance between the print bar 81, 82, 83, 84 and the surface 2 to be printed.

Furthermore, the décor continuously extends over the first bevel 11 and into
and over the tongue 5 at the first edge in the embodiment shown in fig. 5.
Preferably, at least some ink drops have landed on an edge surface of the first edge
extending in the vertical direction. In an embodiment wherein the substrate 1
comprises a surface layer of wood veneer arranged on wood-based board, and
wherein the tongue 5 is formed in the wood-based board, by the décor extending
over the tongue 5, a visual impression of a solid substrate 1 may be formed.

A person skilled in the art appreciates that embodiments described above
with reference to figs. 2-5 may be combined. A person skilled in the art also
appreciates that the décor may extend over the tongue 5 of the mechanical locking
system without requirement of a bevel 11, 12.

Fig. 6 illustrates a method of forming a décor on substrate 1 intended to form
at least two building panels 10, 20, 30. The building panels 10, 20, 30 may be floor
panels, wall panels, ceiling panels, door panels, furniture components, etc. The
method comprises providing a substrate 1 having a surface 2. The surface 2 may
comprise a wood veneer, solid wood, a wood-based material, a thermoplastic foil, a
co-extruded thermoplastic layer, a paper, non-woven, wallpaper, etc. The substrate
1 may be solid, or may comprise a surface layer and a core, wherein the surface
layer is arranged on the core and forms the surface of the substrate. The core may
comprise be a wood-based board, for example, a wood-fibre based board such as
MDF or HDF, or plywood. The core may be a Wood Plastic Composite (WPC). The
core may be a mineral composite board. The core may be a fibre cement board. The
core may be magnesium oxide cement board. The core may be a plastic board such
as a thermoplastic board. The core may be formed of solid wood. The core may be a
lamella core. Examples of suitable thermoplastic materials for the surface and/or the
core is polyvinyl chloride (PVC), polypropylene (PP), and/or polyethylene (PE).

The substrate 1 may be a board prepared for printing, for example, a wood-
based board with a surface coated with a layer adapted to receive a print.

The method may comprise forming bevels (not shown) as described above
with reference to fig. 5, such as a first bevel and a second bevel separated by a
predetermined distance forming a gap 19 between the first and the second bevel.
Preferably, the first and second bevels are extending parallel with each other. The
bevels may be formed by any conventional method such as pressing, embossing,

machining, profiling, sanding, scarping, or any other type of machining.
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A décoris printed by an inkjet printer 80 as described above with reference
to fig. 1. The décor is printed on the surface 2 of the substrate 1 adapted form a
surface 100 of a first panel 10 and a surface 200 of a second panel 20. The portions
of the surface 2 of the substrate 1 adapted to form the surface 100 of the first panel
10 and the surface 200 of the second panel 20, respectively, are separated by a gap
19. The décor printed on a second portion 12 of the first panel 10 is synchronized
with a first portion 21 of the second panel 20. The décor is printed by a common
print bar 81, 82, 83, 84 as described above with reference to fig. 1. The print bar 81,
82, 83, 84 is arranged on a fixed distance from the surface 2 of the substrate 1. The
print bar 81, 82, 83, 84 may be stationary. By the drop velocity of the ink in the print
head exceeding 8 m/s, surfaces positioned at different distances from the print bar
81, 82, 83, 84 has been printed by the same print bar in the same printing operation,
without adjusting the distance between the print bar and the surface to be printed.

The décor continuously extends over the surface 2 of the substrate adapted
to form the surface 100 of the first panel 10 to the second portion 12. Further, the
décor of the second portion 12 is synchronized with the décor of the first portion 21,
and further the décor of the surface 2 of the substrate 1 adapted to form the surface
200 of the second panel 20. No décor may be present in the gap 19. The width of the
gap 19 may correspond to the width required to form a mechanical locking system 4.

After the décor has been printed, a first panel 10 and a second panel 20 may
be formed by dividing the substrate 1 at the gap 19, such that a first and a second
panels 10, 20 are formed. When the first panel 10 and the second panel 20 are
arranged adjacent each other, the second edge portion 12 to the first edge portion
21, the décor continuously extends from the surface 100 of the first panel 10 to the
surface 200 of the second panel 20 via the first and the second edge portions 21, 12,
as shown in fig. 7a. The décor of the second edge portion 12 is synchronized with
the décor of the first edge portion 21.

The method may further comprise forming a mechanical locking system 4 at
said gap 19. The mechanical locking system 4 may be of different types. The
mechanical locking system 4 may comprise a tongue 5 at said first edge and tongue
groove 6 at said second edge adapted to lock the first and second panels 10, 20 in a
vertical direction. The mechanical locking system 4 may comprise a tongue 5 at said
first edge adapted to cooperate with a tongue groove 6 at said second edge for
locking the panels in a vertical direction, and locking strip at said second edge
adapted to cooperate with a locking groove at said first edge (not shown).
Alternatively, the mechanical locking system may comprise a separate flexible

tongue (not shown). The mechanical locking system may be any of the types
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disclosed in WO 2007/015669, WO 2008/004960, WO 2009/116926, or WO
2010/087752. The panels 10, 20 may be provided with a mechanical locking system
along long edges only, or along both long edges and short edges.

When the first and the second panel 10, 20 are joined by means of the
mechanical locking system 4, the second edge portion 12 to the first edge portion
21, as shown in fig. 7a, the décor continuously extends from the surface of the first
panel 10 to the surface of the second panel 20 via the second and the first edge
portions 12, 21, as shown in fig. 7a. The décor of the second edge portion 12 of the
first panel 10 is synchronized with the décor of the first edge portion 21 of the
second panel 20. The first and second panels 10, 20 may also be provided with
bevels (not shown), wherein a décor of a bevel along the second edge portion 12 of
the first panel 10 is synchronized with a décor of a bevel along the first edge portion
21 of the first panel 20.

In the embodiment shown in fig. 7b, the décor of the first panel 10 is
synchronized along all four edge portions of the panel 10. The set of building panels
shown in fig. 7b comprises the first and the second panel 10, 20 described above
with reference to fig. 7a, a third panel 30, a fourth panel 40 and a fifth panel 50,
wherein the third, fourth and fifth panel 30, 40, 50 are of the same type as the first
and second panel 10, 20 described above. The third panel 30 comprises a third edge
portion 33 of the third panel 30. The fourth panel 40 comprises a fourth edge
portion 44 of the fourth panel 40. The fifth panel 50 comprises a second edge
portion 51 of the fifth panel 50. All edge portions are printed with the décor. The
décor of the first edge portion 11 of the first panel 10 is synchronized with the décor
of the second edge portion 51 of the second panel 50. The décor of the second edge
portion 12 of the first panel 10 is synchronized with the décor of the first edge
portion 21 of the fifth panel 20. The décor of the third edge portion 13 of the first
panel 10 is synchronized with the décor of the fourth edge portion 44 of the fourth
panel 40. The décor of the fourth edge portion 14 of the first panel 10 is
synchronized with the décor of the third edge portion 33 of the third panel 30. As
shown in fig. 7 b, when joined, the décor continuously extends from the first panel
10 over to the second, third, fourth and fifth panel 20, 30, 40, 50.

In the embodiment shown in fig. 7b, the first and second edges portions are
long edges of the panels, and the third and fourth edges portions are short edges of
the panels.

The edge portions 11, 12, 13, 14, 22, 33, 44, 51 may also be provided with
bevels (not shown) along the edge portions.
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A person skilled in the art appreciates that the panels joined together in figs.
7a-b may also been produced individually as disclosed above with reference to fig. 1
as well as been produced by the method described with reference to fig. 6.

It is contemplated that there are numerous modifications of the
embodiments described herein, which are still within the scope of the invention as
defined by the appended claims. For example, it is contemplated that the panels
and/or on the package may be provided with a sign indicating which panels match.

For example, it is contemplated that the mechanical locking system described
above may be adapted to lock in a vertical direction only, or lock in a vertical and

horizontal direction.

EXAMPLE 1

A building panel comprising a HDF core and a maple veneer having a
thickness of 2 mm arranged on the HDF core was provided. The building panel
comprises a mechanical locking system along the edges. At the long side edges,
bevels having a concave shape were arranged adjacent the mechanical locking
system. The bevels have a depth of 2 mm, i.e. extending into the entire thickness of
the maple veneer. The surface of the maple veneer was provided with embossed
portions having a depth of maximum 1 mm. The distance in the vertical direction
from the highest protruding portions of the surface to the print heads was 3 mm, i.e.
the stand off was 3 mm from the highest located portions.

A décor file was printed over the surface of the maple veneer, including
embossed portions and protruding portions and the bevels at the long side edges.
The décor was printed by a single-pass printer and with a drop volume of the print
heads of 10-30 picolitres.

A high quality print was obtained, with desired resolution and colour tone. At
the deepest located embossed portions (located at a vertical distance of 5 mm from

the print heads), a slight colour tone shift towards the darker range was noticed.

EXAMPLE 2

A set of building panels were provided, each comprising a HDF core and a
maple veneer having a thickness of 2 mm arranged on the HDF core. The building
panels were joined to each other, long side edge to long side, by means of a
mechanical locking system. The long side edges of the panels were provided with
bevels having a concave shape and a depth of 2 mm, i.e. extending into the entire

thickness of the maple veneer.
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A décor including a logotype was printed on the surface of both panels,
including the bevels. The décor including the logotype was printed such that the
logotype was continuously extending from the surface of the first panel, over the
bevel of the first panel to the bevel of the second panel and over the surface of the

5 second panel. Thereby, the logotype was continuously extending over the panels
and the joined long side edges of the panels, such that an impression of a single
panel is obtained. The décor including the logotype was printed by a single-pass

printer and with a drop volume of the print heads of 10-30 picolitres.
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CLAIMS

1. A method for forming a décor on a substrate (1), comprising

- providing a substrate (1) having a surface (2),

- forming at least one portion in the surface (2) of the substrate (1) having an
extension in a plane situated lower than or above a plane of the surface (2) of the
substrate (1), and

- digital printing a décor on the surface (2) of the substrate (1) and on said at
least one portion by at least one common print bar (81, 82, 83, 84), wherein the
décor is continuously extending over the surface (2) of the substrate (1) and said at

least one portion.

2.  The method according to claim 1, wherein the décor is present on

said at least one portion.

3. The method according to claim 1 or 2, wherein said at least one
portion in the surface (2) of the substrate (1) having an extension in a direction

being inclined in relation to the surface (2) of the substrate (1).

4.  The method according to any one of the preceding claims, wherein
said at least one portion forms a bevel (11, 12, 13, 14, 22, 33, 44, 51) along an edge
of the substrate (1).

5. The method according to claim 4, wherein the bevel (11, 12, 13, 14,
22,33, 44, 51) has a convex shape.

6. The method according to any one of claims 1-3, wherein said at least

one portion forms an embossed portion (3) in the surface (2) of the substrate (2).

7.  The method according to any one of claims 1-3, wherein said at least

one portion forms a grout line (7) in the surface (2) of the substrate (1).

8.  The method according to any one of claims 1-3, wherein said at least

one portion forms a protruding portion (8) in the surface (2) of the substrate (1).

9.  The method according to any one of the preceding claims, wherein

said substrate (1) comprises a core and a surface layer arranged on the core, said
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surface layer forming said surface (2) of the substrate (1), and wherein said at least

one portion is formed in the surface layer.

10. The method according to claim 9, wherein said at least one portion is

formed in the surface layer only.

11. The method according to any one of the preceding claims, wherein a
position of the print bar (81, 82,83, 84) in a vertical direction is fixed during printing.

12. The method according to any one of the preceding claims, wherein
the print bar (81, 82, 83, 84) is fixedly arranged.

13. The method according to any one of the preceding claims, wherein a
drop velocity of print heads of the print bar (81, 82, 83, 84) exceeds 8 m/s.

14. The method according to any one of the preceding claims, wherein a
drop volume of print heads of the print bar (81, 82, 83, 84) is 10-30 picolitres.

15. The method according to any one of the preceding claims, wherein

the print bar (81, 82, 83, 84) comprises one or several Piezo print heads.

16. The method according to any one of the preceding claims, wherein
said surface (2) comprises a wood veneer, solid wood, a wood-based material, a

thermoplastic foil, a co-extruded thermoplastic layer, paper, or non-woven.

17. The method according to claim any one of the preceding claims,
further comprises forming a mechanical locking system (4) at least one edge of the

substrate (1) prior to printing.

18. The method according to claim 17, further comprising digital printing

on at least one surface of the mechanical locking system (4).

19. The method according to claim 17 or 18, wherein the mechanical
locking system (4) comprises a tongue (5) at at least one edge of the substrate (1),
and wherein the step of digital printing comprising printing said décor on the tongue
(5) with the common print bar (81, 82, 83, 84), wherein the décor is continuously

extending over the surface (2) of the substrate (1), said at least one portion and the
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tongue (5).

20. The method according to any one of the preceding claims, wherein

- the step of forming at least one portion comprises forming a first portion in
the surface (2) of the substrate (1) having an extension in a plane situated lower
than or above a plane of the surface (2) of the substrate (1) and forming a second
portion in the surface (2) of the substrate (1) having an extension in a plane situated
lower than or above a plane of the surface (2) of the substrate (1), wherein the first
and the second portion are separated by a predetermined distance forming a gap
(19), and wherein

- the step of digital printing a décor comprises digital printing the décor on
the surface (2) of the substrate (1), said first portion and said second portion by the
common print bar,

wherein the décor on said first portion is synchronized with the décor on said
second portion such that the décor of the first portion continuously extends into the

décor of the second portion.

21. The method according to claim 20, wherein no décor is printed in the
gap (19).

22. The method according to claim 20 or 21, further comprises dividing

the substrate (1) at said gap (19) for forming a first and second panel (10, 20).

23. The method according to any one of claims 20-22, further comprises

forming a mechanical locking system (4) at said gap (19).

24. The method according to any one of claims 20-23, wherein the first
portion is provided along an edge of the first panel (10) and the second portion is

provided along an edge of the second panel (20).

25. The method according to any one of claims 17-24, further comprising
joining the first and second panels (1, 20) by means of the mechanical locking
system (4), wherein the décor of the first portion is synchronized with the décor of
the second portion and continuously extends into the décor of the second portion

after joining.
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26. A building panel, comprising

a substrate (1) having a surface (2),

at least one portion in the surface (2) of the substrate (1) having an extension
in a plane situated lower than or above a plane of the surface (2) of the substrate
(1),

wherein the surface (2) and said at least one portion are provided with a
décor, wherein the décor is continuously extending over the surface (2) of the

substrate (1) and said at least one portion.

27. A method of forming a décor on a substrate (1), comprising

- providing a substrate (1) having a surface (2),

- digital printing a décor on a first portion and a second portion of said
surface (2), wherein the first and second edge portions are separated by a
predetermined distance forming a gap (19), wherein the décor continuously extends
over the first edge portion of said surface (2) to the second edge portion of said
surface (2), and wherein the décor of the first edge portion is synchronized with the

décor of the second edge portion.

28. The method according to claim 27, wherein the décor on the first and

second portion is printed by at least one common print bar (81, 82, 83, 84).

29. The method according to claim 27 or 28, wherein no décor is printed
in the gap (19).

30. The method according to any one of claims 27-29, further comprises
dividing the substrate (1) at said gap (19) for forming a first and second panel (10,
20).

31. The method according to any one of claims 27-30, further comprises

forming a mechanical locking system (4) at said gap (19).

32. The method according to any one of claims 27-31, further comprising
connecting the first and second panels (10, 20) by means of the mechanical locking
system (4), wherein the décor of the first portion is synchronized with the décor of
the second portion and continuously extends into the décor of the second portion

after joining.
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33. The method according to any one of claims 27-32, wherein a position

of the print bar (81, 82, 83, 84) in a vertical direction is fixed during printing.

34. The method according to any one of claims 27-33, wherein the print
bar (81, 82, 83, 84) is fixedly arranged.

35. The method according to any one of claims 27-34, wherein a drop
velocity of print heads of the print bar (81, 82, 83, 84) exceeds 8 m/s.

36. The method according to any one of claims 27-35, wherein a drop
volume of print heads of the print bar (81, 82, 83, 84) is 10-30 picolitres.

37. The method according to any one of claims 27-36, wherein the print

bar (81,82, 83, 84) comprises one or several Piezo print heads.

38. The method according to claim any one of claims 27-37, wherein said
surface (2) comprises a wood veneer, solid wood, a wood-based material, a

thermoplastic foil, a co-extruded thermoplastic layer, paper, non-woven.

39. The method according to any one of claims 27-38, wherein the
predetermined distance corresponds to the horizontal extension of the mechanical

locking system.

40. A set of building panels, comprising
a first panel (10) and a second panel (20),
wherein the first panel (10) and the second panel (20) are provided with a
digitally printed décor, and wherein the décor the first panel (10) and the décor of
the second panel (20) is synchronized such that the décor is continuously extending
over the first panel (10) to the second panel (20) when the first and second panels
(10, 20) are joined.
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