19 DANMARK (10 DK/EP 2293947 T3
(12) Overseettelse af
europaeisk patentskrift
Patent-og
Varamaerkestyrelsen
(51) Int.Cl.: B41 M 3/18 (2006.01) B 41dJ 11/00 (2006.01)
(45) Overseettelsen bekendtgjort den: 2016-01-25
(80) Dato for Den Europaeiske Patentmyndigheds
bekendigorelse om meddelelse af patentet: 2015-10-21
(86) Europaeisk ansagning nr.: 09772060.1
(86) Europeeisk indleveringsdag: 2009-05-29
(87) Den europaeiske ansggnings publiceringsdag: 2011-03-16
(86) International ansggning nr.: EP2009003851
(87) Internationalt publikationsnr.: WO2010000360
(30) Prioritet: 2008-07-02 DE 102008030955
(84) Designerede stater: 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 SE SI SK TR
(73) Patenthaver: Hiilsta-Werke Hiils GmbH & CO. KG, Karl-Hiils-Strasse 1, 48703 Stadtlohn, Tyskland
Flooring Industries Limited, SARL, 10b, rue des Mérovingiens (ZI Bourmicht), 8070 Bertrange, Luxembourg
(72) Opfinder: TUNTE, Udo, Diickerstrasse 6, 48348 Raesfeld, Tyskland
SCHWITTE, Richard, Ebbingshof 65, 48712 Gescher, Tyskland
PETERSEN, Frank, Timphorst 29, 48653 Coesfeld, Tyskland
(74) Fuldmaegtig i Danmark: RWS Group, Europa House, Chiltern Park, Chiltern Hill, Chalfont St Peter, Bucks SL9
9FG, Storbritannien
(54) Benaevnelse: ANVENDELSE AF ET TRYKPAPIR MED EN PATRYKT DEKORATION TIL FLADE KOMPONENTER
(56) Fremdragne publikationer:

EP-A-1 336 503
JP-A- 2003 305 826
US-A- 4 575 477
US-A1- 2002 069 078
US-A1- 2003 168 148
US-A1- 2005 151 815
US-A1- 2005 212 882
US-A1- 2007 176 994



DK/EP 2293947 T3



10

15

20

25

30

35

DK/EP 2293947 T3

Description

The invention relates to the use of a printing paper printed
with a decor for planar components. Furthermore, the invention
relates to a method for manufacturing decor paper for use in
planar components, in particular for floor, wall, ceiling or
furniture applications, according to the pre-characterizing

clause of Claim 2.

A method of the type mentioned at the beginning and a related
printing device are already known from EP 1 749 676 Al. The
known method is used to print printing paper digitally, the
said paper being used to manufacture planar components, such

as lining boards, panels and the like.

EP 1 749 676 Al deals with providing an inkjet printing
method, the printed result on the surface of the objects to be
printed being intended to meet the highest quality
requirements with regard to the appearance. For this purpose,
provision is made for a paper web that is absorbent to ligquid
synthetic resin along its entire thickness to be impregnated
with liquid synthetic resin from one side such that the
synthetic resin does not penetrate the paper web completely,
so that the other side of the paper web is at least largely
free of synthetic resin. The known method is intended to
create surfaces which, by means of the choice of the paper and
of the ink liquid and possibly a pre-treatment of the surface
to be printed, are in each case matched optimally to the known

printed result.

However, in connection with the half resin-treated paper web
known from EP 1 749 67¢ Al, it has been established that,
depending on the paper material used and the ink used, it 1is
possible, especially at a high ink density and/or a high
proportion of water, for the ink coming into contact with the
paper web to run in the upper region, resin untreated or only
slightly resin treated, and in this way for the so-called

blotting paper effect to result. The consequence 1is a
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relatively unsatisfactory printed result.

In order to avoid the blotting paper effect, it is otherwise
also known to use a printing paper which has an ink-reception
layer on its printed side. This is usually a so-called pigment
coating. In this regard, reference is made, for example, to DE
199 16 546 C2.

However, both in the case of the printing paper known from EP
1 749 676 Al and also the printing paper known from DE 199 16
546 C2 it is disadvantageous that these papers are
comparatively expensive. Both the partial resin treatment of
the underside needed before the printing and the pigment coat
on the wupper side lead to additional costs, which has a
detrimental effect, especially in the case of a mass produced
article such as ©printing paper, for the aforementioned
applications, in which large quantities of printing paper are

needed.

US 2007/176994 Al has already disclosed a method for producing
wall-coverings, the printing paper being printed by a digital
printing device. The printing paper is heated in order to dry

the printing ink.

The object of the present invention 1is to provide a decor
paper for planar components which has a high printing quality
and can be manufactured simply and economically by an

appropriate method.

In order to achieve the aforementioned object, the use of a
printing paper as a decor paper for planar components, in
particular for floor, wall, ceiling or furniture applications,
which printing paper has been printed by means of a digital
printing process by a digital printing device and which
printing paper has been heated before, during and/or after
printing and is resin-untreated and free of an ink-reception
layer and is printed with a decor, is provided, wherein the

printing paper, after printing, is treated with resin, cut to
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the desired dimensions and is pressed together with plates to

form the planar components.

The invention represents a departure from the prior art,
since, despite the additional outlay, it has hitherto been
deemed necessary to use the printed paper layer at least
partially resin-treated and/or with an ink-reception layer for

the applications as decor paper.

In order to achieve the aforementioned object, in a method of
the type mentioned at the beginning, the invention provides
that, for printing, a resin-untreated printing paper is used,
which 1s free from an ink-reception layer on 1its printing
side, and that the printing paper is heated before, during
and/or after printing, and/or the printing ink 1s heated
immediately after being deposited on the printing paper. This
method is defined in detail in Claim 2. In the present
invention, as opposed to the prior art, a conventional gravure
printing paper without coating is wused for the digital
printing. Hitherto, the starting point was the intrinsically
correct assumption that normal printing paper is not suitable
for digital printing, since this paper acts like a blotting
paper as it is printed. In this case, not only do the inks run
during the deposition of the printing ink, it is also such
that the paper extracts moisture from the printing ink, which
leads to lengthening or expansion of the paper. In this way,
corrugation of the printed printing paper then results. This
ultimately leads to a printing paper that can no longer be
used. Therefore, despite the additional outlay, it was
hitherto deemed to be necessary to use the printed paper layer
at least partially resin treated and/or with an ink-reception
layer for the application of the use as decor paper for planar

components.

In connection with the present invention, it has now been
established that the aforementioned problem can be solved by
the printing paper being heated before, during and/or after

printing and/or by the printing ink being heated immediately
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after being deposited on the printing paper. As a result of
this heating, very rapid drying of the ink on the printing
paper takes place, so that, depending on paper type and
heating temperature, the aforementioned problems do not occur
or occur only to a slight extent. In trials, it has been
established that the printed result is virtually as good as
when a printing paper with ink-reception layer is used. In the
best case, the aforementioned heating leads to immediate
drying of the ink on the printing paper as soon as the ink has
been discharged by the print head and has been deposited on
the upper side of the printing paper. In any case, by means
of the present invention, the result is the quite important
advantage that neither complicated partial resin treatment
before printing nor the application of an ink-reception layer
is required, so that the printing paper to be used in the

invention is very economical.

In order to achieve rapid drying whilst taking the special
features of the digital printing process 1into account, in
particular when using water-based inks/printing inks, it 1is
beneficial if the heating of the printing paper is performed
from the upper side and/or lower side of the printing paper.
In this case, the (drying) heating should preferably be
performed at a temperature of more than 35°C, in particular
between 40°C and 60°C. Very good results which, firstly, lead
to rapid drying and, secondly, however, do not impair the
print, have been achieved at temperatures between 49°C and
54°C.

Achieving an optimal printed result, beside the drying
temperature, is also dependent on the drop size or the drop
weight of the printing ink, on the one hand, and the printing
speed, on the other hand. According to the invention, it has
been established that the drop size of the printing ink during
printing should be between 4.0 ng and 50 ng, while the
printing speed should be higher than 3 m?/h. The printing
speed is preferably between 4 and 50 m?/h, and in particular

is between 6 and 30 m?/h.
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In order to ensure the most effective heating and to prevent
heating up surrounding equipment, the heating of the printing
paper is performed in a drying room, which is located inside a
housing which surrounds the printing device, i.e. the actual
digital printer of the printing device. Ultimately, in this
case this is a narrow, elongated housing corresponding
approximately to the dimensions of the ©printer, which
ultimately restricts the thermal energy applied during the
heating to the area of the printer and the printing paper

located there.

Since, during the drying of the printing ink, a comparatively
large proportion of ligquid evaporates, the invention provides
for the air inside the drying zroom to be permanently
circulated during the heating. Here, circulation 1s also
understood to mean that fresh air is supplied and air loaded

with moisture is discharged.

It goes without saying that the aforementioned method features
in principle also relate to the wuse mentioned at the

beginning.

Further features and advantages of the present invention can
be gathered from the following description of an exemplary
embodiment by using the drawing, which shows a schematic side
view of a digital printing device 1. The digital printing
device 1 has a substructure 2 with a paper guide 3 for
printing paper 4. Furthermore, the digital printing device 1
has a carriage guide 5, which is fixed to the substructure 2.
The carriage guide 5 extends over the entire width of the
substructure 2 and 1is located above the paper guide 3. A
printer carriage 6 can be moved along the carriage guide 5.
Connected to the printer carriage 6 is an ink tank 7, which
can have an appropriate number of printing inks. The fact that
the printer carriage 6 has at least one print head for
spraying ink/printing ink onto the printing paper transported

through the digital printing device 1 is not illustrated.
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Connected upstream of the digital printing device 1 is a paper
feed unit 8, while a paper discharge unit 9 is connected
downstream. The printing paper 4 is supplied in roll form to
the paper feed unit 8, 1is printed in the digital printing
device 1 and is rolled up again as decor paper on the paper
discharge unit 9. Following the completion of the printing,
the rolled printed printing paper 4 or decor paper is removed
from the paper discharge unit 9 and resin treated. The
printing paper is then cut to the desired dimensions and is
finally pressed with appropriate plates to form planar
components for floor, wall, ceiling and/or furniture

applications.

In the embodiment illustrated, it is now the case that two
heating devices 10, 11 are provided to heat the printing paper
4 before, during and after the printing and also to heat the
printing ink following the deposition on the printing paper 4.
It goes without saying that, in principle, it is also possible
to provide further heating devices, for example in the area of
the paper feed unit or between the paper feed unit and the

digital printing device 1.

The heating devices 10, 11 both extend at least substantially
over the entire width of the paper guide 3. Therefore, the
heating devices 10, 11 wultimately ©run transversely with
respect to the conveying direction F. Since the paper guide 3
can have a maximum width of greater than 3 m, the two heating
devices 10, 11 have a corresponding length. The heating device
10 is arranged after the print head or the print heads in the
conveying direction F and serves 1in the first instance and
substantially to dry the printing ink following the deposition
on the upper side of the printing paper 4. In the present
case, the heating device 10 is constructed as an IR heater,
which is assigned a blower 12 for the supply of fresh air. The
blower 12 itself, the 1length of which corresponds at least
substantially to the length of the heating device 10, is

arranged above the heating device 10, both structural units in
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turn being arranged above the printer carriage 6. In order
that the Dblower 12 and the thermal energy from the heating
device 10 are aimed directly at the upper side of the Jjust-
printed printing paper 4, the blowing direction of the blower
12 is aimed vertically downwards. In order to assist this
alignment, at least one guide plate 13, which is aimed
vertically downwards, is provided. Finally, the heating device
10 and the blower 12 are located only a few centimetres after
the print head of the printer carriage 6 in the conveying
direction F, in order to be able to dry the deposited printing

ink immediately after the deposition on the printing paper 4.

Since the heating device 10 is located in the vertical
direction above the printer carriage 6, at least in some
areas, and the printer carriage 6 1is therefore subjected
directly to the thermal influence of the heating device 10,
located above the printer carriage 6 and also above the ink
tank 7 there is a thermal protective covering 14, which in the
present case 1is of angled or staircase design and thermally
insulates the areas of printer carriage 6 and of ink tank 7
that are directly adjacent to the heating device 10. Here, it
goes without saying that the width of the thermal protective
covering 14 corresponds at least substantially to the width of
the printer carriage 6. The thermal protective covering 14 is
firmly connected to the printer carriage 6 and can be moved
together with the latter.

Located in the substructure 2 of the digital printing device
1, in the area of the paper guide 3 and before the printer
head in the conveying direction F of the printing paper 4, is
the further heating device 11, which is provided to pre-heat
the underside of the printing paper 4. In the exemplary
embodiment illustrated, the further heating device 11 extends
in the conveying direction F only until shortly before the
printer carriage 6. However, in principle it is also possible
for the further heating device 11 also to extend over a
greater area of the paper guide 3, i.e. through until under

the printer carriage 6.
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Otherwise, in the embodiment illustrated it is such that the
digital printing device 1, together with the heating device
10, is arranged in a housing 15, at least in some areas. The
housing 15 extends at least substantially over the entire
width of the digital ©printing device 1 and therefore
ultimately runs transversely with respect to the conveying
direction F. Apart from a slot, not illustrated in detail, for
the printing paper 4 to be led through, the present housing
15, rectangular in cross section, is closed on the upper side
and underside and on the front side and rear side. In this
way, a drying room 16 results between the paper guide 3 and
the housing 15 on the inner side. At the front, the housing 15
and therefore the drying room 16 are open, at least in some
areas. In the figure, the one screen 17 on the front side is
illustrated. The screen 17 ends above the printer carriage 6,
so that the latter is accessible as necessary. A corresponding
screen is provided on the opposite side. The housing 15 itself
has a width between 40 cm and 50 cm and a height between 50 cm
and 60 cm with a length which corresponds approximately to the
length of the digital printing device 1. In the present case,
the length of the digital printing device 1 1is about 2.5 m,
while the width of the paper feed unit is about 2.1 m.

According to the process, during the printing a temperature of
about 52°C 1is applied via the heating device 10, and a
temperature of about 50°C is applied via the further heating
device 11. In this case, by means of the pre-heating of the
underside of the printing paper 4, the further heating device
11 assists the drying of the printing ink following the
deposition of the latter on the upper side of the printing
paper 4.

The printing paper 4 itself is a resin-untreated paper that is
free from an ink-reception layer on its printing side, on
which the printing ink would run without the drying and which,
on account of the high proportion of water in the printing ink

4, would expand and then corrugate without the drying, which
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would make further processing impossible.
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11
12
13
14
15
16
17

Digital printing device
Substructure

Paper guide

Printing paper

Carriage guide

Printer carriage

Ink tank

Paper feed unit

Paper discharge unit
Heating device

Heating device

Blower

Guide plate

Thermal protective covering
Housing

Drying room

Screen

Conveying direction
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Patentkrav

1. Anvendelse af et trykpapir, der er trykt med en digital
trykfremgangsmade ved hjelp af en digitaltrykanordning (1),
opvarmet fgr, under og/eller efter trykningen, ikke er

harpiksbehandlet og frit for blakoptagelseslag og med en

patrykt dekoration, som dekorationspapir til flade
komponenter, iser til gulv-, vaeg-, lofts- eller
mgbelanvendelser, hvor trykpapiret efter trykningen

harpiksbehandles, skaeres til de @nskede tilskeringer og

sammenpresses med plader til de flade komponenter.

2. Fremgangsmade til fremstilling af flade komponenter, iser
til gulv-, veg-, lofts- eller mgbelanvendelser, under
anvendelse af dekorationspapir, hvor trykpapiret (4) til sin
fremstilling wved hjelp af trykfarve patrykkes en dekoration
med en digital trykfremgangsmade ved hijelp af en
digitaltrykanordning (1), og hvor trykpapiret (4) opvarmes
fgr, under og/eller efter trykningen, og/eller trykfarven
opvarmes umiddelbart efter pafgringen pa trykpapiret (4),
kendetegnet ved,

at der til trykket anvendes et trykpapir (4), der ikke er
harpiksbehandlet og pa tryksiden er fri for blakoptagelseslag,
og at trykpapiret efter trykningen harpiksbehandles, skares
til de gnskede tilskaeringer og sammenpresses med plader til de

flade komponenter.

3. Fremgangsmade ifglge krav 2, kendetegnet ved, at
opvarmningen af trykpapiret (4) sker fra trykpapirets (4)
overside og/eller underside, og/eller at der med opvarmningen
gennemfgres en tgrring ved en temperatur over 35 °C, iser

mellem 40 °C og 60 °C.

4, Fremgangsmade ifglge et af de foregaende krav,
kendetegnet ved, at trykfarvens drabevaegt ved trykningen
ligger mellem 4,0 ng og 50,0 ng, og at trykhastigheden er
sterre end 3 m’/h, fortrinsvis mellem 4 m?’/h og 50 m?/h og isar
mellem 6 m’/h og 30 m?/h.
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5. Fremgangsmade ifglge et af de foregaende krav,
kendetegnet ved, at der som trykfarve anvendes

oplgsningsmiddelholdigt og/eller vandholdigt blezk.

6. Fremgangsmade ifelge et af de foregaende krav,
kendetegnet ved, at opvarmningen af trykpapiret (4) sker 1 et
tgrrerum (1o), der danner et hus (15), der omgiver
digitaltrykanordningen (1), og at, fortrinsvis, luften inde i

tgrrerummet (16) permanent cirkuleres under opvarmningen.
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