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Description

[0001] The present invention relates to coated paperboard for formed articles, e.g. liquid packaging board or white
top liner, a process for the production thereof, a production line, and a method of reducing the susceptibility to crack
formation at folding of a coated paperboard.

Background of the invention

[0002] Forresource saving and improved economics it is advantageous to reduce the amount of raw materials need-
ed for the production of a specific type of product.

In a mill annually producing 200 000 tons of paper board for liquid packaging, a reduction of the amount of raw materials
needed for 1 litre packages by 1 % would make it possible to pack for example 70 million litres of milk products more
per year without increasing the amount of raw materials used.

In Sweden this corresponds to the yearly consumption of milk in a city of the size of Gothenburg.

[0003] However, savings of raw material should desirably be achieved without having to compromise with the quality
requirements of the product.

[0004] Important properties of coated paperboard for formed articles are sufficient stiffness measured as bending
force, good forming properties including low susceptibility to crack formation at folding, adequate surface for printing
and adequate surface gloss. All of these required properties vary with the specific type of formed article which is to be
produced from the coated paperboard.

[0005] A conventional way of producing board with high stiffness is to use a fibermatrix with three or more layers
where the middle layer gives bulk and the two outer layers have a high elasticity modulus or high tensile stiffness.
However, there are also coated board with high stiffness made from only two fiber layers.

[0006] In the production of coated paperboard it is known that the calendering operation together with the coating
contributes to a good printing surface. However, at the same time the stiffness is to a certain extent reduced. In order
to achieve an adequate surface for printing a calendering operation has been performed to reduce the surface rough-
ness before the paperboard is subjected to a coating operation. Depending on the type of final product to be produced
sometimes there is also performed a calendering operation after the coating operation to further improve the surface
and increase the gloss to the desired level.

[0007] There are mainly two types of heatable or non-heatable calenders which are in use in paper mills today,
namely hard nip calenders which have steel rolls, and soft nip calenders which have steel rolls where the counter rolls
have a softer cover. The nip lengths in these soft nip calenders are typically approximately 1 cm.

[0008] A new type of calender is disclosed in Pulp & Paper International (PPI), May 1994, page 36. Surface properties
of an uncoated board grade were reported to be improved with only minor loss of stiffness (bulk). The new calender
is constructed to have a relatively soft elastic moving belt supported by a glide body or roll instead of the covered roll
in a conventional soft calender. The elongated nip contour in combination with the soft elastic belt is reported to yield
uniform specific pressures and nip lengths which typically would be four to six centimeter. This new type of calender
has been named supersoft calender in said article, and said calender could be used in the present invention where a
heatable calender with soft extended nip is required.

[0009] In the production of paperboard for formed articles the calendering operation has up to now been performed
either before or both before and after the coating operation.

Description of the invention

[0010] It was surprisingly found that by deleting the conventionally used calendering operation before the coating
operation and by performing a calendering operation only after the coating operation with a calender which is run at
high temperature and has a soft extended nip in the production of coated paperboard for formed articles, it was possible
to obtain coated paperboard with reduced susceptibility to crack formation at folding and with adequate or improved
surface for printing and adequate or improved surface gloss for specific types of formed articles and at the same time
much increased stiffness. By reducing the thus obtained increased stiffness to values previously set for a certain type
of product, it is now possible to significantly reduce the grammage and thus the amount of raw materials needed.
[0011] Savings in raw material can be made in the amount of fibermatrix used and/or the amount of coating used.
[0012] Thus, the present invention provides in one aspect a coated paperboard for formed articles, including liquid
packaging board and white top liner, which paperboard consists of a fibermatrix in one, two or more layers and a coating
and has adequate surface for printing and adequate surface gloss for each specific type of formed articles. The char-
acteristic features of said paperboard are that it has been calendered after coating with a heatable calender having a
soft extended nip, and has reduced density and reduced grammage at a given value for bending force compared to
corresponding coated paperboard which has been calendered before or before and after coating with a heatable or
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non-heatable calender having a hard or soft nip.

[0013] The term "extended nip" is considered to comprise nip lengths of 3 to 10 cm, suchas4to 8 cm, e.g. 6to 7 cm.
[0014] The fibermatrix used in the present invention is preferably composed of sulphate pulp and/or mechanical pulp
and/or recycled pulp, and is either unbleached or bleached. The coating of the board is composed of binders and
usually also pigments to enhance the printability. Examples of common binders in this context are latex and starch,
and examples of common pigments are clay and calcium carbonate.

[0015] The given value for bending force depends on the specific type of formed articles which are to be produced.
Small formed articles or packages do not need as high values for bending force as larger ones. For example, for a
coated liquid board from which smaller, such as 250 ml, packages are to be produced, values for bending force may
be in the range of 50 to 100 mN, and for a coated liquid board from which larger, such as 1 liter, packages are to be
produced values for bending force may be in the range of 200 to 300 mN.

[0016] Thus, in an embodiment of the invention there is provided coated paperboard for formed articles, wherein
said given value for bending force is in the range of 20 to 300 mN, said reduction of density is in the range of 1 - 50 %
and said reduction of grammage is in the range of 1 - 20%.

[0017] In another embodiment of the invention there is provided coated paperboard for formed articles, wherein said
given value for bending force is in the range of 60 - 270 mN, said reduction of density is in the range of 1 to 35 % and
said reduction in grammage is in the range of 1 -15 %.

[0018] The percent reduction of the density and the percent reduction of the grammage of the coated paperboard
at a given value for bending force are calculated on a corresponding coated paperboard for the same specific type of
formed articles which has been calendered before or before and after coating with a heatable or non-heatable calender
having a hard or soft nip.

[0019] Ina preferred embodiment the fibermatrix of the coated paperboard of the invention is composed of two layers.
[0020] In another preferred embodiment of the coated paperboard of the invention the fibermatrix is composed of
unbleached sulphate pulp in the bottom layer and bleached sulphate pulp in the top layer and the coating comprises
binders and pigments.

[0021] In another aspect of the invention there is provided a production line for the production of coated paperboard,
which paperboard consists of a fibermatrix in one, two or more layers and a coating and has adequate surface for
printing and adequate surface gloss for each specific type of formed articles. The characteristic feature of this new
production line is that there is arranged, only after a coating device, a heatable calender with a soft extended nip.
[0022] Although a calendering operation with a heated calender having a soft extended nip is needed only after a
coating operation for the production of coated paperboard for formed articles which paperboard consists of a fibermatrix
in one, two or more layers and a coating and has adequate surface for printing and adequate surface gloss for each
specific type of formed articles, the present invention also comprises production lines where there is additionally ar-
ranged a calender before the coating device. There may be special circumstances when such precalendering would
be preferred, such as exceptionally high demands for surface properties. If a precalendering is performed then the
savings of raw material will be less.

The precalendering before the coating operation may be performed with any type of calender.

[0023] In yet another aspect of the invention there is provided a process for the production of coated paperboard for
formed articles with adequate surface for printing and adequate surface gloss for each specific type of formed articles,
wherein the fibermatrix of the paperboard is composed of one, two or more layers. The characteristic feature of the
process is that a calendering operation is performed only after a coating operation with a calender which is run at high
temperature and has a soft extended nip.

[0024] In principal, the higher the temperature is, the better the surface properties of the coated paperboard will be.
Typically the calender temperatures is in the range of 140 to 250 °C, but even higher temperatures are possible.
[0025] The present invention also comprises a process for the production of coated paperboard for formed articles
wherein there is additionally performed a calendering operation before said coating operation.

[0026] In still another aspect of the invention there is provided a method of reducing the susceptibility to crack for-
mation at folding of a coated paperboard with adequate surface for printing and adequate surface gloss for each specific
type of formed articles, wherein the fibermatrix of the paperboard is composed of one, two or more layers. The char-
acteristic feature of the method is that said coated paperboard is produced in a production line wherein a calendering
operation is performed only after a coating operation with a calender which is run at high temperature and has a soft
extended nip.

[0027] The present invention also comprises such a method, wherein there is additionally performed a calendering
operation before said coating operation.

[0028] The following Examples will illustrate the different aspects of the invention.

[0029] In the examples a fibermatrix in two layers, a bottom layer of unbleached sulphate pulp and a top layer of
bleached sulfate pulp, and a coating consisting of pigments and binders, were used.

[0030] The Print-surf roughness at 1000 kPa was measured according to ISO 8791-4:1992 (E).
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The Gloss was measured according to Tappi, T 480.

The Density was measured according to SCAN P 7:75.

The Bending force was measured according to SCAN P 29:84.

The Uniformity variance was evaluated with the aid of an image analyzer "Kontron IBAS" system.
The grammage was measured in accordance with SCAN P6:75.

EXAMPLE 1

[0031] In a pilot trial it was shown that the uniformity of the coated surface was better when the calendering after
coating was done with an extended soft nip in comparison with a conventional soft nip. The board was in this case
calendered also before coating.

[0032] It was also shown that the density was lower when using an soft extended nip in comparison with a conven-
tional soft calender.

Print-surf roughness um | Gloss | Density, kg/m3 | Uniformity variance, %

Soft 3.23 38 685 0.74
nip 2.73 45 730 0.77
140°C 2.43 51 749 0.80
Extended 3.24 32 661 0.63
soft 3.06 39 680 0.62
nip 2.46 43 687 0.63
140°C

[0033] The uniformity of the coating was measured in an image analyzer in the wave length area 2.0-8.0 mm.
EXAMPLE 2

[0034] In another pilot trial it was shown that taking advantage of the decreased density, the stiffness could be in-
creased by using the soft extended nip calender after coating. The effect was greatest when no calendering was done
before coating and the coat weight was reduced.

Print-surf roughness | Gloss | Grammage g/m2 | Bending force mN | Density kg/m3
um
Cbc+ 21 g/m2 coating 3.75 29 266 255 675
No Cbc+ 21 g/m? 3.75 31 266 266 650
coating + Cac with
SEN
Cbc+ 11 g/m2 coating 3.75 27 266 267 660
+ Cac with SEN
No Cbec+ 11 g/im2 3.75 32 266 280 639
coating+ Cac with
SEN
Cbc = Calendering before coating
Cac = Calendering after coating
SEN = Soft Extended Nip

EXAMPLE 3

[0035] In a mill trial the soft extended nip calender was used to produce the same surface as the reference quality
which was calendered only before coating. When the extended nip calender was used the calendering was done only
after coating.



10

15

20

25

30

35

40

45

50

55

EP 0 815 319 B1

Grammage g/m2 | Gloss | Bending force, mN | Print-surf roughness | Density kg/m3
um
Cbc+ 22 g/m? 255 17 228 3.9 651
coating
No Cbc+ 11 g/m?2 255 25 266 3.3 597
coating + Cac with
SEN

Cbc = Calendering before coating
Cac = Calendering after coating

SEN = Soft Extended Nip

[0036] The stiffness increase measured as bending force was greater than in the pilot trials.

[0037] This increase in stiffness means that the grammage can be reduced from 255 g/m2 to 245 g/m2 keeping the
other specifications at the same or even improved levels. This improvement makes it possible to further decrease the
grammage.

[0038] Board from the mill trial was also tested against the susceptibility to crack formation at folding of a coated
paper board.

[0039] The tendency of crack formation was measured by folding the board in a controlled manner according to a
standardized method developed for this purpose and evaluating the crack tendency on a scale of 1 to 5 as follows:

0 = Perfect

1 = Good

2 = Tendency to crack
3 = Small crack

4 = Crack

5 = Big crack

Susceptibility to crack formation

top side bottom side
Cbc+ 22 g/m2 coating 3.2 3.0
No Cbc + 11 g/m2 coating + Cac with SEN 1.4 1.3

[0040] The board from the mill trial was also printed and the print result was evaluated. The overall print result and
the uniformity of the print was better for the test quality.

Uniformity Variance % (image analyzer 0.35-5.6 mm)

Cbc + 22 g/m2 coating 9.54
No Cbc + 11 g/m2 coating + Cac with SEN 8.15
Cbc = Calendering before coating
Cac = Calendering after coating
SEN = Soft Extended Nip

Claims

1. Coated paperboard for formed articles, which paperboard consists of a fibermatrix in one, two or more layers and
a coating and has adequate surface for printing and adequate surface gloss for each specific type of formed articles,
characterized in that said paperboard has been calendered after coating with a heatable calender having a soft
extended nip, and has reduced density and reduced grammage at a given value for bending force compared to
corresponding coated paperboard which has been calendered before or before and after coating with a heatable
or non-heatable calender having a hard or soft nip.
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Coated paperboard according to claim 1, wherein said given value for bending force is in the range of 20 to 300
mN, said reduction of density is in the range of 1 - 50 % and said reduction of grammage is in the range of 1- 20 %.

Coated paperboard according to claim 2, wherein said given value for bending force is in the range of 60 - 270
mN, said reduction of density is in the range of 1 to 35 % and said reduction in grammage is in the range of 1 - 15 %.

Coated paperboard according to any one of the claims 1 - 3, wherein said paperboard is a white top liner.
Coated paperboard according to any one of the claims 1 - 3, wherein said paperboard is a liquid packaging board.
Coated paperboard according to any one of the claims 1 - 5, wherein said fibermatrix is composed of two layers.

Coated paperboard according to claim 6, wherein said fibermatrix is composed of unbleached sulphate pulp in the
bottom layer and bleached sulphate pulp in the top layer and said coating comprises binders and pigments.

Production line for the production of coated paperboard, which paperboard consists of a fibermatrix in one, two or
more layers and a coating and has adequate surface for printing and adequate surface gloss for each specific type
of formed articles characterized in that there is arranged ,only after a coating device, a heatable calender with a
soft extended nip.

Production line for the production of coated paperboard according to claim 8, where there is additionally arranged
a calender before the coating device.

Process for the production of coated paperboard for formed articles with adequate surface for printing and adequate
surface gloss for each specific type of formed articles, wherein the fibermatrix of the paperboard is composed of
one, two or more layers, characterized in that a calendering operation is performed only after a coating operation
with a calender which is run at high temperature and has a soft extended nip.

Process for the production of coated paperboard according to claim 10, wherein there is additionally performed a
calendering operation before said coating operation.

Method of reducing the susceptibility to crack formation at folding of a coated paperboard with adequate surface
for printing and adequate surface gloss for each specific type of formed articles, wherein the fibermatrix of the
paperboard is composed of one, two or more layers, characterized in that said coated paperboard is produced
in a production line wherein a calendering operation is performed only after a coating operation with a calender
which is run at high temperature and has a soft extended nip.

Method of reducing the susceptibility to crack formation at folding of a coated paperboard according to claim 12,
wherein there is additionally performed a calendering operation before said coating operation.

Patentanspriiche

1.

Beschichtetes Pappmaterial fiir Formkérper, wobei das Pappmaterial aus einer Fasermatrix in einer, zwei oder
mehr Schichten und einer Beschichtung besteht und eine zum Drucken geeignete Oberflache und einem passen-
den Oberflachenglanz fir jede spezielle Art von Formkoérper,

dadurch gekennzeichnet, dass

das Pappmaterial mit einem erwarmbaren Kalander nach dem Beschichten kalandriert worden ist, der einen wei-
chen verlangerten Spalt hat, und eine verringerte Dichte und ein verringertes Quadratmetergewicht bei einem
gegebenen Wert flr eine Biegekraft hat im Vergleich zu einem entsprechenden beschichteten Pappmaterial, das
mit einem erwarmbaren oder nicht erwarmbaren Kalander mit einem harten oder weichen Spalt vor oder vor und
nach dem Beschichten kalandriert worden ist.

Beschichtetes Pappmaterial nach Anspruch 1, wobei der gegebene Wert fiir die Biegekraft im Bereich von 20 bis
300 mN ist, die Verringerung der Dichte im Bereich von 1 bis 50% ist und die Verringerung im Quadratmetergewicht

im Bereich von 1 bis 20% ist.

Beschichtetes Pappmaterial nach Anspruch 2, wobei der gegebene Wert fiir die Biegekraft im Bereich von 60 bis
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270 mN ist, die Verringerung der Dichte im Bereich von 1 bis 35% ist und die Verringerung im Quadratmetergewicht
im Bereich von 1 bis 15% ist.

Beschichtetes Pappmaterial nach einem der Anspriiche 1 bis 3, wobei das Pappmaterial ein weiler Deckliner ist.

Beschichtetes Pappmaterial nach einem der Anspriiche 1 bis 3, wobei das Pappmaterial ein Flussigkeitsverpak-
kungskarton ist.

Beschichtetes Pappmaterial nach einem der Anspriiche 1 bis 5, wobei sich die Fasermatrix aus zwei Schichten
zusammensetzt.

Beschichtetes Pappmaterial nach Anspruch 6, wobei sich die Fasermatrix aus ungebleichter Sulfatpulpe in der
Bodenschicht und gebleichter Sulfatpulpe in der oberen Schicht zusammensetzt und die Beschichtung Binder und
Pigmente umfasst.

Produktionslinie zum Herstellen von beschichtetem Pappmaterial, wobei das Pappmaterial aus einer Fasermatrix
in einer, zwei oder mehreren Schichten und einer Beschichtung besteht und eine passende Oberflache zum Druk-
ken und einen passenden Oberflachenglanz fur jede spezielle Art von Formkérper hat, dadurch gekennzeichnet,
dass nur nach der Beschichtungsvorrichtung ein erwarmbarer Kalander mit einem weichen, verldngerten Spalt
angeordnet ist.

Produktionslinie zur Herstellung von beschichtetem Pappmaterial nach Anspruch 8, wobei zusatzlich ein Kalander
vor der Beschichtungseinrichtung angeordnet ist.

Verfahren zum Herstellen von beschichtetem Pappmaterial flir Formkérper mit einer passenden Oberflache zum
Drucken und einem passenden Oberflachenglanz fiir jede spezielle Art von Formkdrper, wobei die Fasermatrix
des Pappmaterials sich aus einer, zwei oder mehreren Schichten zusammensetzt, dadurch gekennzeichnet,
dass nur nach dem Beschichten ein Kalandrieren mit einem Kalander durchgefihrt wird, der bei einer hohen
Temperatur betrieben wird und einen weichen, verlangerten Spalt hat.

Verfahren zum Herstellen von beschichtetem Pappmaterial nach Anspruch 10, wobei zusatzlich ein Kalandrieren
vor dem Beschichten durchgefiihrt wird.

Verfahren zum Reduzieren der Anfélligkeit zur Rissbildung beim Falten eines beschichteten Pappmaterials mit
einer geeigneten Oberflache zum Drucken und einem geeigneten Oberflachenglanz fir jede spezielle Art von
Formkdrper, wobei die Fasermatrix des Pappmaterials sich aus einer, zwei oder mehreren Schichten zusammen-
setzt, dadurch gekennzeichnet, dass das beschichtete Pappmaterial in einer Produktionslinie hergestellt wird,
in der ein Kalandrieren mit einem Kalander nur nach dem Beschichten durchgefiihrt wird, wobei der Kalander bei
einer hohen Temperatur betrieben wird und einen weichen verlangerten Spalt hat.

Verfahren zum Reduzieren der Anfalligkeit hinsichtlich Rissbildung beim Falten eines beschichteten Pappmaterials
nach Anspruch 12, wobei zusatzlich ein Kalandrieren vor dem Beschichten durchgefiihrt wird.

Revendications

Carton portant un revétement destiné aux articles formés, ledit carton se composant d'une matrice de fibre cons-
tituée d'une, de eux ou davantage de couches et d'un revétement, et présente une surface adéquate pour I'im-
pression et un brillant de surface adéquat pour chaque type spécifique d'articles formés,

caractérisé en ce que ledit carton a été calandré aprés I'opération de revétement avec une calandre pouvant
étre chauffée dotée d'un espacement souple étendu, et en ce qu'il présente une densité réduite et un grammage
réduit a une valeur donnée pour la force de pliage par comparaison au carton portant un revétement correspondant
qui a été calandré avant, ou avant et aprés, I'opération de revétement avec une calandre pouvant étre chauffée
ou non dotée d'un espacement souple ou rigide.

Carton portant un revétement selon la revendication 1, dans lequel ladite valeur de la force de pliage est comprise
entre 20 et 300 mN, ladite réduction de la densité est comprise entre 1 et 50 %, et ladite réduction du grammage
est comprise entre 1 et 20 %.
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Carton portant un revétement selon la revendication 2, dans lequel ladite force de pliage est comprise entre 60 et
270 Nm, ladite réduction de la densité est comprise entre 1 et 35 %, et ladite réduction du grammage est comprise
entre 1 et 15 %.

Carton portant un revétement selon I'une quelconque des revendications 1 a 3, dans lequel ledit carton constitue
une couverture avec une partie supérieure blanche.

Carton portant un revétement conformément a I'une quelconque des revendications 1 a 5, dans lequel ledit carton
constitue un carton d'emballage pour liquides.

Carton portant un revétement selon I'une quelconque des revendications 1 a 3, dans lequel la matrice de fibre se
compose de deux couches.

Carton portant un revétement conformément a la revendication 6, dans lequel ladite matrice de fibre se compose
d'une pate au sulfate non blanchie dans la couche inférieure et d'une pate au sulfate blanchie dans la couche
supérieure, et ledit revétement se compose de liants et de pigments.

Chaine de fabrication destinée a la production de carton portant un revétement, lequel carton se compose d'une
matrice de fibre constituée d'une, de deux ou davantage de couches et d'un revétement, et présente une surface
adéquate pour l'impression et un brillant de surface adéquat pour chaque type spécifique d'articles formés, ca-
ractérisée en ce qu'il y est disposé, uniquement aprés un dispositif de revétement, une calandre pouvant étre
chauffée dotée d'un espacement souple étendu.

Chaine de fabrication destinée a la production de carton selon la revendication 8, dans laquelle est disposée en
plus une calandre avant le dispositif de revétement.

Processus pour la production de carton portant un revétement pour articles formés présentant une surface adé-
quate pour I'impression et un brillant de surface adéquat pour chaque type spécifique d'articles formés, dans lequel
la matrice de fibre du carton se compose d'une, de deux ou davantage de couches, caractérisé en ce qu'une
opération de calandrage n'est effectuée qu'aprés une opération de revétement, avec une calandre utilisée a haute
température et dotée d'un espacement souple étendu.

Processus pour la production de carton portant un revétement selon la revendication 10, dans lequel il est en outre
réalisé une opération de calandrage avant ladite opération de revétement.

Procédé destiné a réduire I'éventualité de la formation de fissures au moment du pliage d'un carton portant un
revétement présentant une surface adéquate pour l'impression et un brillant de surface adéquat pour chaque type
spécifique d'articles formés, dans laquelle la matrice de fibre du carton se compose d'une, de deux ou davantage
de couches, caractérisée en ce que ledit carton portant un revétement est produit dans une chaine de fabrication
dans laquelle une opération de calandrage est n'est réalisée qu'aprés une opération de revétement avec une
calandre fonctionnant a une température élevée et dotée d'un espacement souple étendu.

Procédé pour réduire I'éventualité de la formation de fissures au moment du pliage d'un carton portant un revéte-
ment selon la revendication 12, dans laquelle il est en outre réalisé une opération de calandrage avant ladite
opération de revétement.
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