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Description

[0001] The invention relates to a method for the manufacture of paper, in particular of coated fine paper, according
to the preamble of claim 1.
[0002] The invention also relates to a aper machine line for the manufacture of paper, in particular of coated fine paper,
according to the preamble of claim 9.
[0003] A method and a paper machine line comprising the features summarized in the preambles of claims 1 and 9
are known from document WO 9964672.
[0004] By fine paper is usually meant either uncoated fine paper or coated fine paper. The basis weight of uncoated
fine paper is usually 40 to 230 g/m2, that of coated fine paper 60 to 250 g/m2. Typical pulp for the manufacture of fine
paper comprises chemical fibres: short fibres which are obtained, for example, from birch and eucalyptus, and a long-
fibre material obtained from softwood trees is generally added to this. The proportion of mechanical pulp is generally
below 40 %. About 10 to 30 % of filler is added to the pulp, and the filler may be calcium carbonate, kaolin and/or other
suitable mineral pigments. Recently, in the manufacture of fine paper, increasing use has also been made of recycled
fibres.
[0005] The papermaking line is conventionally designed so that each process step adds certain properties to the paper
to achieve a certain quality. For coated paper grades, this target is to create an even and closed paper surface without
large variations in pore size. Additionally, the surface smoothness or topography needs to be reduced in order to allow
a uniform image to be printed on the paper. This is done by creating a desired base sheet structure before surface
treating the sheet (e.g. coating and calendering). In such a way, each process step adds to the final paper quality and
also to the required length of the production line. For example, there has been no possibilities to upgrade woodfree
papermaking lines with surface sizing capabilities to produce high quality coated grades without adding surface treating
equipment and additional length to the line. Such a rebuild requires additional space in online solutions and especially
for offline surface treatment solutions.
[0006] The essential quality properties of coated woodfree fine paper include gloss, smoothness, bulk, opacity, and
brightness, typically:

- gloss is > 65 % (Hunter),
- smoothness PPS10 < 1.3,
- bulk > 0.8 cm3/g
- opacity > 92 %, and
- brightness > 80%.

However, all of these quality values are seldom achieved at the same time on fine paper machines according to the
state of the art.
[0007] In paper or board machines known in prior art, the short circulation and other stock systems are most commonly
built such as to mix fibres, fillers, fines and additives to form a stock that is as homogeneous as possible in order to be
supplied into a headbox of a paper machine. In multi-layer web forming, it is also known to use several different stock
systems for feeding different fibre suspensions into the headbox. In prior art there are also known a short circulation
and a headbox allowing layering of additives, fillers and/or fines. One stock feed arrangement of this kind is disclosed
in document FI 92729 B. Fillers, fines and additives can also be supplied only in the headbox itself One arrangement of
this kind is described in document EP 0 824 157 A.
[0008] Recently, a novel type of short circulation arrangement has been developed, marketed by the applicant under
the trademark OptiFeed™, which is described, among other things, in the magazine article Ein Neuer Ansatz für das
Management der Nasspartie, Wochenblatt für Papierfabilkation, vol. 19, No. 20, October 1998. By using the OptiFeed™

arrangement, the stock volumes of the short circulation are minimized, which enables, among other things, a fast grade
change.
[0009] The headbox spreads the formed pulp suspension evenly onto a wire section, in which dewatering and couching
of the web begin. In prior art there are known several different types of wire sections, or formers, known in themselves
to a person skilled in the art such as fourdrinier formers, hybrid formers, and gap formers. In recent years, in the
manufacture of fine paper, a gap former has become common in which a slice jet produced by a headbox is fed between
two wires and the bulk of the water is removed between said wires in two directions. One gap former arrangement has
been described in the paper read by L. Verkasalo: Efficient Forming at High Speeds, XI Valmet Paper Technology Days
1998. In the arrangements known in prior art, the fibre and filler distribution in the thickness direction of the web can be
controlled to a limited degree, for example, by means of placement and vacuums of the dewatering elements of the
former. The fillers often accumulate on the surfaces of the web in dewatering stages.
[0010] In prior art there are also known multi-layer headboxes, one of them having been described, for example, in
the paper read by M. Odell: Multilayering, Method or Madness?, XI Valmet Paper Technology Days 1998 and in document



EP 1 337 705 B1

3

5

10

15

20

25

30

35

40

45

50

55

FI 92729 B, and one of them having also been described in the paper read by P. Ahonen: Challenges for Digital Printing
Paper, XI Valmet Paper Technology Days 1998. Multi-layer head-boxes allow desired layer structures to be produced
in the web by feeding stock in layers between wires.
[0011] The web is passed from the wire section to a press section where water is removed from the web by pressing
it against one or two felts. A skilled person knows several different press arrangements from prior art, for example, a
press based on roll nips, marketed by the applicant under the trademark SymPress II™. Recently, instead of roll nips,
in the case of all paper and board grades ever-increasing use has been made of an extended nip known in itself in prior
art because of its higher dewatering capacity and/or its ability to retain the bulk of the web.
[0012] The dryer section in fine paper machines known in prior art has most commonly been formed of a dryer section
which uses conventional single- and/or twin-wire draw and in which drying takes place mainly as cylinder drying while
the wire presses the web against a heated cylinder surface. At high running speeds, single-wire draw through the entire
dryer section has become common in recent years. As the most recent arrangement, for example, the document WO
9932714 has proposed combining impingement drying with cylinder drying in order to provide a higher evaporation rate
and a shorter dryer section.
[0013] In several fine paper machines known in prior art, the paper web is passed from the dryer section to a precalender,
which in known arrangements may be a calender with hard or soft nips, in which the paper web is passed through the
nip between rolls to provide smoothness to the surface of the paper web. Recently, also in the case of fine paper, a so-
called soft calender has become common which comprises a soft coated roll and a hot hard-faced thermo roll. In the
precalender, loose fibres and other stock components are also fixed to the surface of the web, but, at the same time,
differences in density may also be caused in the base paper and some of the bulkiness of the web important to many
grades may be lost.
[0014] After that, in the fine paper machines known in prior art there is precoating, a surface sizing or pigmenting unit.
In surface sizing, the surfaces of the web are treated with a starch or pigment solution in a film size press, for example,
by means of an applicator device marketed by the applicant under the trademark OptiSizer™, SymSizer™. Surface
sizing, pigmenting, or coating is performed at this stage typically on both sides of the web at the same time, but the
surfaces of the web can also be treated separately in successive units. After that, the paper web is dried by using infrared
dryers and airborne web-dryers as well as a subsequent cylinder group or groups, and the paper web is reeled by means
of a machine reel-up.
[0015] After that, in the manufacturing process of fine paper according to prior art there is an unwind stand, from which
the web is passed to an off-machine coating station.
[0016] Different coating devices are known in prior art, such as, for example, coating devices of the blade coating, jet,
film transfer or non-contact application techniques such as the spray type. A coating agent is transferred by means of
the coating device freely to the surface of the web either as a continuous jet (jet) or as drops (spray) or the coating agent
is applied by a roll. In one known arrangement, one side of the paper web is precoated first, after which there is a dryer
section, and after that the other side of the paper web is precoated, which is followed by a dryer section. The coating of
the thus produced precoated web is completed by coating it with other coating layers and, after that, the web is dried,
and wound up. The dryer part of the coating station typically comprises first a unit which is not in contact with the web,
for example, an infrared dryer, and a cylinder group located after that In the end, the web is unwound and calendered
by means of a supercalender or a multinip calender with the trademark OpfiLoad™, which imparts a desired level of
smoothness and gloss to the web. Reeling ends the fine paper machine line. One reel-up known in prior art is the reel-
up marketed by the applicant under the trademark OptiReel™

[0017] One problem in the fine paper machines known in prior art is particularly their space requirement because of
the long machine, and the fact that the change of grade takes a long time. For example, when a conventional short
circulation is used, the change of grade takes about two hours. Moreover, when cylinder drying is used, because of the
high heat capacity of the cylinders, the changing of heating power is a slow process.
[0018] An object of the invention is to provide a method and a paper machine for fine paper, in particular for CWF fine
paper, i.e. coated woodfree (Coated Wood Free) fine paper, in which operations take place on-line, especially suitable
for a rebuild.
[0019] An object of the invention is to provide a method and a paper machine for the manufacture of fine paper in
which the change of grade is fast. The fast change of grade allows short delivery times so that different paper grades
can be produced at a higher production and cost efficiency (e.g. raw material savings etc.).
[0020] Furthermore, an obj ect of the invention is to provide a method and a paper machine for the manufacture of
fine paper allowing different profile control arrangements.
[0021] In connection with the invention, it shall be particularly noted that several of the techniques used in the method
and in the paper machine in accordance with the invention have become known separately only quite recently in con-
nection with different paper or board grades. In this invention, the inventor has realized the possibility of assembling
from the new technologies a fine paper machine line which produces high-quality fine paper with good efficiency, lower
operating costs and especially the possibility to combine these new technologies in upgrading a paper machine.
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[0022] With a view to achieving the objectives stated above as well as those which will come out later, the method
according to the invention is characterized in what is set forth in the characterizing part of claim 1.
[0023] The paper machine line according to the invention is in turn mainly characterized in what is set forth in the
characterizing part of claim 9.
[0024] The invention comprises of a more compact and novel way of building the structure of the coated paper to
achieve the same target as for conventionally multiple coated papers. The vital parts of the invention can also be utilised
to upgrade a papermaking line from surface sized to coated woodfree grades.
[0025] The invention can utilise the possibility to initially reduce the openness of the base sheet structure through fiber
and/or filler layering. Then, the sheet-forming step ensures excellent formation values and porosity levels. In the press
section, the dewatering will be done to ensure the web support, the evensidedness and a low web draw at the transfer
to the drying section. The after-drying section is preferably equipped with impingement units to intensify and to make
the drying process more compact. The precalendering process has previously been questioned regarding its necessity.
Now, a novel way of reinforced precalendering the paper prior to coating utilises high surface temperatures of the thermo
roll, possible a long nip and extemal/initial sheet moisture, which provide possibilities to close the sheet surface resulting
from the gradient calendering. The elevated moisture is used to avoid too extensive drying of the sheet and to initiate a
gradient calendering phenomena. By closing the sheet and creating a very smooth surface prior to coating, the coating
color remains on the paper surface and evenly covers the base sheet The smoothness development prior to coating
leaves mainly the gloss development to be done in the final calendering step. The final calendering can be done with a
multinip calender at high thermo roll temperatures and an even nip load distribution throughout the calender stack. The
multinip calender preferably applied in the invention is a calender with more than one calendering nip. The multinip
calender has a tendency for drying the paper sheet due to high thermo roll surface temperatures in a high number of
nips, for which reason a higher sheet moisture level going into the calender than conventional calenders is used. The
moisture content of the sheet going into the calender is approximately 3 % higher than the target for the final sheet.
Color sticking onto calender rolls becomes a problem at sheet moisture of 7-8 % for blade coated paper and 11-12 %
for film coated. Thereby, the online surface treatment solutions based on film coating technology reduces the runnability
risks in the calender.
[0026] The main process units and their functionality in the invented compact papermaking line according to a preferred
embodiment of the invention are listed below;

1. Optimization of the short circulation operations (OptiFeed™)

• Short grade changes in respect to furnish composition and the short circulation

2. Multilayering technology with fiber or additives (OptiFlo™)

• Closes paper surface

3. Forming section with loadable blades (OptiFormer™)

• Improved formation potential

4. Press-section with supported web transfer (OptiPress™)

• Reduced web draw and eliminated risk for increased porosity.

5. Compact predrying section (OptiDry™ & HiRun™)

• High efficiency drying units at high temperature and air velocity.
• Process elements to support web transfer and reduce draw, which also reduces the porosity of the paper web

6. Precalender with one or more reinforced nips (OptiDwell™, OptiGloss™, OptiSoft™)

• Large potential for evensidedness control, improved smoothness and closes surface
• High surface temperatures of the thermo rolls (≥ 250°C) and long reinforced nip (≥30 mm).
• Possibilities for external sheet moisturising or a high initial sheet moisture prior to the nips.

7. Film coating unit with compact machine circulation (OptiSizer™)
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• Superior coverage potential and extreme solids contents (≤ 80 %).
• Minimise risk for build-up on calender covers, e.g. allows higher moisture content (< 11 %) compared to blade

(< 7-8 %) before going into calender stack.

8. Compact after drying section (TurnDry™ and PowerDry™)

• Compact and high efficient (high temperatures and air velocities) drying section.

9. Multinip calendering (OptiLoad™)

• The polymer roll covers allow high surface temperatures.
• The nip loading system allows an even loading and control of each roll nip separately.

[0027] In the following the preferred choices of units for the paper making line according to advantageous embodiments
of the invention are discussed in greater detail.
[0028] In accordance with the invention, layering of additives and fillers is used in a headbox instead of precoating
carried out in a finishing section in order to reduce the pore size distribution in the surface layers of a paper web. When
additives and/or fillers are introduced into the surface layers of stock, it is possible to provide, for example, a U-shaped
thickness direction profile of the filler. In layering additives and fillers, the stock is divided into three different stock flows
for surface layers and for a middle layer, each of which is supplied with desired additives and fillers, starch in particular,
in order to provide different layer structures. When needed, additives and fillers can be fed into the stock flow from
several different points or in several different stages. In accordance with an advantageous embodiment of the invention,
fines can also be added. Moreover, in connection with the invention, it is possible to advantageously use layering of
fibres, in which fibre stock is divided into separate components for the surface and middle layers such that a desired
type of fibre stock is passed to a surface layer and to a middle layer, respectively. In addition, it is possible to use retention
agents which bind the fillers and fines to the surface, which prevents them from being carried away from the surface
layers along with water. The retention agent may also be supplied in layers.
[0029] As the headbox the invention preferably uses the headbox marketed by the applicant under the trademark
OptiFlo™ or a similar type of headbox, in which the basis weight profile can be controlled by consistency adjustment
and the fibre orientation can be affected by adjusting the profile. In the headbox, it is possible to use layering, layering
of additives or fillers, in respect of which reference may be made, for example, to document EP 0 651 092 B.
[0030] As the former preferably, a gap former is used which allows higher speeds than other types of formers and
carries out dewatering on two sides, whereby symmetric paper is obtained. As one gap former of this kind may be
mentioned, for example, the wire section marketed by the applicant under the trademark OptiFormer™ or a similar type
of former, one of them having been described, among other things, in the paper read by L. Verkasalo: Efficient Forming
at High Speeds, XI Valmet Paper Technology Days 1998.
[0031] The fine paper manufacturing line according to the invention preferably makes use of extended nip pressing.
A so-called shoe press provides good bulk and high dry solids and the lowest possible asymmetry in the web. When
using, for example, the applicants double-felted OptiPress™ press section, symmetric dewatering and a web having
symmetric surface properties are achieved. When it is desirable to achieve high dry solids, it may be beneficial to replace
one felt with a non-water-receiving fabric which transfers the web well, with a so-called transfer belt
[0032] In the invention, the dryer section preferably employs both cylinder and impingement drying, one of such dryer
sections being described, for example, in document WO 9932714. Advantageously, for example, a dryer section marketed
by the applicant under the trademark OptiDry™ or a similar type of dryer section is used. In such a dryer section where
impingement drying is used in addition to cylinder drying, the change of grade is quick because it takes considerably
less time to change impingement drying parameters than to change the temperature of massive drying cylinders. Im-
pingement drying also allows more efficient control of the moisture profile than conventional cylinder drying alone. A
runnability component marketed by the applicant under the trademark HiRun™ is adavantageously used to improve
web transfer and allows a considerable reduction of draw between the press-section and the first drying group. The draw
reduction provides a considerable reduction of paper web porosity.
[0033] In accordance with the invention, in precalendering a precalender having one or more reinforced nips is used,
for example a precalender marketed by the applicant under trademark OptiDwell™, OptiGloss™, OptiSoft™ or a similar
type of calender is used. Also a 2- or 4-nip hot soft calender including moisturizing can be used.
[0034] In the fine paper machine line in accordance with the invention, precalendering is followed by film coating. The
function of coating is to close surface and thereby considerably reduce the pore size to maintain the ink layer (~ 1 Pm
thick) on the paper surface. Pigment combinations can be used to improve optical properties of the paper surface. In
the coating, a film coating unit marketed by the applicant under the trademark OptiSizer™ or a similar type of unit is
used which also allows profile control of the amount of surface size / pigment. A compact machine circulation system
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marketed by the applicant by the trademark OptiDoser™ can be used to considerable reduce the color flow to the film
coater application units with up to 80 %. This allows faster and more flexible grade changes.
[0035] The coating unit is followed by a dryer section, which preferably mainly apples contact-free drying, which allows
a fast grade change. The contact-free drying can be followed by a short cylinder group which in itself serves to affect
primarily the stabilization of the travel of the web, the draw and tension of the web while the drying process is continued
at the same time. The cylinder group may comprise single-wire or twin-wire draw, however, most advantageously single-
wire draw. In connection with the contact-free drying, it is possible to use a drying arrangement marketed by the applicant
under the trademark TurnDry™, PowerDry™ or a similar type of drying in which the paper web is dried and turned by
means of the same device, for example, by means of a combination of a turning device and an airborne web-dryer. This
enables a fast grade change and, at the same time, assures stable running of the web.
[0036] After that, there is an on-line calender, preferably a multi-nip calender for example, a calender marketed by
the applicant under the trademark OptiLoad™ or a corresponding type of calender, which differs from conventional
supercalenders in that its linear loads in each nip can be regulated separately. By this means, it is possible to conserve
bulk, yet attaining good gloss and smoothness. With respect to this type of calender, reference is made to document FI
96334 B.
[0037] The fine paper machine line ends in a reel-up. It is most preferably a reel-up marketed by the applicant under
the trademark OptiReel™ or the type of reel-up which produces low amounts of bottom broke and provides a roll of a
high standard to ensure its problem-free further processing.
[0038] Suitable automatic and measuring devices can be incorporated into the method and the paper machine for
manufacturing fine paper in accordance with the invention, for example, for the purpose of determining and correcting
longitudinal and cross direction profiles of the web or for the purpose of performing a fast grade change. As a measuring
device is used, for example, a transverse beam which comprises several sensors or scanners and, at the same time, it
is possible to measure machine direction variation, for example, by means of scanning devices.
[0039] In the invention, the possibility of profile control is ensured by the fact that profiling devices are used as devices.
The basis weight can be profiled by adjusting the consistency in the headbox. In the press section, a steam box can be
used for increasing and profile control of dry solids. Impingement drying allows profile control of drying. In the dryer
section it is also possible to use a moistening device for profile control of dry solids, and in sizer types of coaters surface
size / the amount of coating can be measured separately for each paper side which allows profiling of the color film. It
is easy to combine profile control with non-web-contacting drying. When needed, it is possible to use before the precal-
ender, for example, a moistering device which is based on steam or water mist.
[0040] In the following, the invention will be described in more detail with reference to the figures in the accompanying
drawing, to the details of which the invention is, however, not by any means intended to be narrowly confined, nor is the
invention intended to be limited only to this embodiment which is advantageous in itself.
[0041] The figure 1 schematically one example of a paper machine line known in prior art.
[0042] The figure 2 schematically shows one example of a paper machine line in accordance with the invention.
[0043] The figure 3 schematically shows influence of forming concepts on woodfree base paper beta-formation and
porosity.
[0044] In the figure 1 a conventional paper making line concept for double coated fine paper is shown. First stock is
fed from a headbox 100’ to a wire section 200’, which is followed by a press section 300’ with two press nips 350’,360’.
The web W’ is passed from the press section 300’ to a predryer section 400’, in which single-wire draw groups R’ and
impingement drying units 450’ are used. In the application shown in the figure, the impingement drying units 450’ are
formed of a large-diameter cylinder 420’ placed in a basement space and of an impingement drying apparatus 422’
placed in connection therewith. The predryer section 400’ is followed a calender 500’ that is a hard or a soft calender.
It is followed by a precoating station 600’ based on film transfer applying roll application for surface sizing / pigmenting
/ precoating of the web, and by an after-dryer section 650’, which is composed of a section 660’ applying contact-free
drying (infrared drying, airborne web-drying) and of a cylinder group 670’. After that, the web is coated in coating stations
700’,800’, in which one side of the web is first coated in the first coating station 700’, which side is dried in a dryer unit
750’ using contact-free drying 760’, after which there is a cylinder group 770’. The other side of the web is coated in the
second coating station 800’, which is followed by a dryer section 850’ which mainly applies contact-free drying 860’,
after which there is a short cylinder group 870’. This is followed by a multinip calender 900’ in which the paper web is
calendered so as to have desired gloss and smoothness. Finally, the web is reeled into rolls by means of a reel-up 1000’.
The length L’ of this concept according to prior art shown in this figure is approximately 169800 mm.
[0045] In the paper machine line in accordance with a preferred solution of the invention as shown in the figure 2, the
travel of the paper web W is as follows. The stock is fed from the headbox 100 using multilayering technology with fiber
or additives to the forming section with loadable blades into a gap between forming rolls 210, 220 of the gap former 250
of the wire section 200, from which it is passed between wires via the dewatering devices of the gap former 250 further
to the press section 300 while supported by a wire. The press section 300 comprises two presses 350 and 360 and the
web W is passed on an upper fabric of the first press, while supported by a lower fabric, so as to be between the press
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rolls of the press 350. From the lower fabric, the web W is passed onto an upper fabric of the next press 360 and further
between the upper fabric and a lower fabric so as to be between the press rolls of the press 360. The web W is passed
from the press section 300 to the dryer section 400, in which the web W is dried, while supported by drying wires, in the
impingement drying groups 450 and in the drying groups R that apply single-wire draw. In the drying groups R applying
single-wire draw, the reference numeral 415 designates the drying wire and the reference numeral 410 designates
heated drying cylinders in an upper row and the reference numeral 411 designates reversing cylinders or rolls in a lower
row. The web W runs meandering from the reversing cylinders/rolls 411 of the lower row onto the heated drying cylinders
410 of the upper row, on which the web W is in direct contact with the heated cylinder surface. The impingement drying
units 450 are formed of a large-diameter cylinder 420 placed in a basement space and of an impingement drying
apparatus 422 placed in connection therewith. For the sake of clarity, the above-noted reference numerals have been
indicated only in connection with one drying group. After that, the web W is passed to the precalender 500 with two
reinforced calender nips 540,550. Rolls of the film coating unit 600 are denoted with the reference numerals 645 and
647 and the reference numerals 648 and 649 designate film transfer equipment of the coating unit. The web W is passed
through a first contact-free drying and turning device 660 and via a second contact-free drying device, for example, an
infrared/airbome web-dryer 665 to the drying group 670 which applies single-wire draw and which comprises a drying
wire 651 and heated drying cylinders 610 as well as reversing cylinders/rolls 611. After that, the web W is passed to the
on-line multi-nip calender 900. After the calender 900, the web W is passed to the reel-up 1000, in which the paper web
W is reeled into paper rolls. The length L of this paper making line is approximately 143100 mm.
[0046] In the following table an example of the influence of roll-nip and shoe-nip precalendering on base paper prop-
erties is shown.

[0047] In figure 3 is shown influence of forming concepts, e.g. loadable blade (LB) and multifoil shoe (Shoe) units on
woodfree base paper beta-formation and porosity. The porosity is on x-axis and on y-axis is beta-formation and with
black squares are shown results with loadable blade units and with grey squares loadable blade roll furnish and with
grey squares with x are shown multifoil shoe units.
[0048] Above, the invention has been described only with reference to one of its advantageous embodiment examples,
to the details of which the invention is, however, not intended by any means to be narrowly confined. Many variations
and modifications are feasible within the inventive idea defined in the following claims.

Base paper Roll-nip precalendering (soft/hard)

Linear load (kN/m) 60 60 150 150

Surface temperature, steel roll (°C) 50 100 50 100

Density (kg/m3) 585 685 691 721 731

Moisture (%) 4.2 4.1 3.6 3.9 3.6

PPS roughness, ts/ws (Pm) 6.26/8.17 6.20/5.65 6.15/5.52 6.07/5.08 5.90/5.12

Bendtsen smoothness, ts/ws (ml/min) 510/710 505/400 509/385 510/250 515/260

Bendtsen air leakage (ml/min) 250 241 235 231 221

Cobb-Unger oil absorption, ts/ws (g/m2) 21.0/16.5 20.1/14.2 19.5/13.6 19.9/14.3 19.4/13.1

Base paper Shoe-nip precalendering

Linear load (kN/m) 200 400 400 400

Surface temperature, steel roll (°C) 200 200 290 290

Density (kg/m3) 585 645 691 743 746

Moisture (%) 4.2 3.5 3 2.5 x

10.1 x x x x

PPS roughness, ts/ws (Pm) 6.26/8.17 5.98/527 5.82/3.70 5.66/2.78 5.44/2.45

Bendtsen smoothness, ts/ws (ml/min) 510/710 505/230 440/198 425/191 408/198

Bendtsen air leakage (ml/min) 250 201 151 110 98

Cobb-Unger oil absorption, ts/ws (g/m2) 21.0/16.5 19.4/13.5 17.9/11.6 16.1/8.2 15.1/6.5
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Claims

1. A method for the manufacture of paper, in particular of coated fine paper, in which method paper stock is fed from
a multilayer headbox (100) to a wire section (200) in which water it drained from a paper web (W), in which method
the paper web (W) is passed from the wire section (200) to a press section (300) to press water out of the paper
web (W), and in which method, after the press section (300), the paper web (W) is dried in a dryer section (400),
precalendered in a precalender (500) and coated in a film coating station (600), after which the paper web (W) is
dried in a drying section (650) and calendered in an on-line calender (900), and reeled in a reel-up (1000), charac-
terized in that in the method
the paper web (W) is precalendered in at least one reinforced calender nip (540, 550).

2. A method according to claim 1, characterized in that in the method

- the stock is fed into the multilayering headbox (100),
- in the wire section (200), water is drained from the paper web (W) in a forming section with loadable forming units,
- in the press section (300), the paper web (W) is supported,
- from the press section (300) to and in the dryer section (400) the web transfer is supported,
- in the dryer section (400), at least part of the drying of the paper web (W) is carried out by means of impingement
drying,
- the paper web (W) is precalendered in one or two reinforced calender nips (540, 550),
- the paper web (W) is coated in the film coating station (600),
- after coating, the paper web (W) is dried by means of contact-free drying, and
- the paper web (W) is calendered in a multi-nip calender (900).

3. A method according to claim 1 or 2, characterized in that two felts or a felt and a transfer belt are used in the press
nips in the press section (300).

4. A method according to one of claims 1 to 3, characterized in that combinations of impingement drying and cylinder
drying or combinations of non-web-contacting drying and cylinder drying are applied for the drying of the paper web
(W) in order to accomplish a fast grade change.

5. A method according to one of claims 1 to 4, characterized in that a moistening device based on steam or water
mist, placed before the precalender (500), is used.

6. A method according to one of claims 1 to 5, characterized in that the principal drying in after-drying units (660,
665) of the drying section (650) is carried out without contact with the paper web (W).

7. A method according to one of claims 1 to 6, characterized in that, in the precalender (500), linear loads of 100-750
kN and temperatures ≥ 250°C of thermo rolls of the precalender (500) are used and in that the at least one reinforced
calender nip (540, 550) is a shoe nip having a length ≥ 30 mm.

8. A method according to one of claims 1 to 7, characterized in that film coating with compact color circulation is used.

9. A paper machine line for the manufacture of paper, in particular of coated fine paper, which comprises in the order
stated a multilayer headbox (100), a wire section (200), a press section (300), a dryer section (400), a precalender
(500), a film coating station (600), a drying section (650), an on-line calender (900) and a reel-up (1000), charac-
terized in that the precalender (500) has at least one reinforced calender nip (540, 550).

10. A paper machine line according to claim 9, characterized in that the on-line calender (900) is a multi-nip calender.

11. A paper machine line according to claim 10, characterized in that the wire section is a gap former.

12. A paper machine line according to one of claims 1 to 11, characterized in that in the press nips of the press section
(300) there are two felts or a felt and a transfer belt.

13. A paper machine line according to one of claims 9 to 12, characterized in that the dryer section (400) and the
drying section (650) comprise as a combination both cylinder drying and impingement drying or cylinder drying and
non-web-contacting drying.
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14. A paper machine line according to one of the claims 9 to 13, characterized in that after-drying units (660, 665) of
the drying section (650) are so dimensioned that principal drying takes place without contact with the paper web (W).

15. A paper machine line according to one of claims 9 to 14, characterized by a moistening device based on steam
or water mist, placed before the precalender (500).

16. A paper machine line according to one of claims 9 to 15, characterized in that the film coating station (600)
comprises a compact color circulation system.

Patentansprüche

1. Verfahren zur Herstellung von Papier, insbesondere von beschichtetem Feinpapier, wobei bei dem Verfahren Pa-
pierganzstoff von einem Mehrlagenstoffauflaufkasten (100) zu einer Siebpartie (200) zugeführt wird, in der Wasser
von einer Papierbahn (W) abläuft, wobei bei dem Verfahren die Papierbahn (W) von der Siebpartie (200) zu einer
Pressenpartie (300) tritt zum Herauspressen von Wasser aus der Papierbahn (W), und wobei bei dem Verfahren
nach der Pressenpartie (300) die Papierbahn (W) in einer Trockenpartie (400) getrocknet wird, in einem Vorkalander
(500) vorkalandriert wird und in einer Filmbeschichtungsstation (600) beschichtet wird, wobei danach die Papierbahn
(W) in einer Trockenpartie (650) getrocknet wird und in einem in der Fertigungslinie befindlichen Kalander (900)
kalandriert wird, und in einem Aufroller (1000) aufgerollt wird,
dadurch gekennzeichnet, dass
bei dem Verfahren die Papierbahn (w) in zumindest einem verstärkten Kalanderspalt (540, 550) vorkalandriert wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass bei dem Verfahren

- der Ganzstoff in den Mehrlagenstoffauflaufkasten (100) zugeführt wird,
- in der Siebpartie (200) Wasser aus der Papierbahn (W) in einem Formerabschnitt mit belastbaren Formerein-
heiten abläuft,
- in der Pressenpartie (300) die Papierbahn (W) gestützt wird,
- von der Pressenpartie (300) zu der und in der Trockenpartie (400) der Bahntransport gestützt wird,
- in der Trockenpartie (400) zumindest ein Teil des Trocknens der Papierbahn (W) mittels Aufpralltrocknen
ausgeführt wird,
- die Papierbahn (W) in einem oder in zwei verstärkten Kalanderspalten (540, 550) vorkalandriert wird,
- die Papierbahn (W) in der Filmbeschichtungsstation (600) beschichtet wird,
- nach dem Beschichten die Papierbahn (W) mittels eines kontaktfreien Trocknens getrocknet wird, und
- die Papierbahn (W) in einem Mehrspaltkalander (900) kalandriert wird.

3. Verfahren nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass
zwei Filze oder ein Filz und ein Übertragungsriemen in den Pressenspalten in der Pressenpartie (300) angewendet
werden.

4. Verfahren nach einem der Ansprüche 1 bis 3, dadurch
gekennzeichnet, dass
Kombinationen aus einem Aufpralltrocknen und einem Zylindertrocknen oder Kombinationen aus einem nicht mit
der Bahn in Kontakt stehenden Trocknen und einem Zylindertrocknen für das Trocknen der Papierbahn (W) ange-
wendet werden, um einen schnellen Sortenwechsel zu verwirklichen.

5. Verfahren nach einem der Ansprüche 1 bis 4, dadurch
gekennzeichnet, dass
eine Befeuchtungsvorrichtung auf der Grundlage von Dampf oder Wassernebel, die vor dem Vorkalander (500)
angeordnet ist, angewendet wird.

6. Verfahren nach einem der Ansprüche 1 bis 5, dadurch
gekennzeichnet, dass
das hauptsächliche Trocknen in Nachtrocknungseinheiten (660, 665) der Trockenpartie (650) ohne einen Kontakt
mit der Papierbahn (W) ausgeführt wird.
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7. Verfahren nach einem der Ansprüche 1 bis 6, dadurch
gekennzeichnet, dass
in dem Vorkalander (500) lineare Belastungen von 100 bis 750 kN und Temperaturen von ≥ 250°C von Thermowalzen
des Vorkalanders (500) angewendet werden und
dass der zumindest eine verstärkte Kalanderspalt (540, 550) ein Schuhspalt mit einer Länge von ≥ 30 mm ist.

8. Verfahren nach einem der Ansprüche 1 bis 7, dadurch
gekennzeichnet, dass
ein Filmbeschichten mit einer Kompaktfarbzirkulation angewendet wird.

9. Papiermaschinenlinie zur Herstellung von Papier, insbesondere von beschichtetem Feinpapier, die in der genannten
Reihenfolge einen Mehrlagenstoffauflaufkasten (100), eine Siebpartie (200), eine Pressenpartie (300), eine Trok-
kenpartie (400), einen Vorkalander (500), eine Filmbeschichtungsstation (600), eine Trockenpartie (650), einen in
der Fertigungslinie befindlichen Kalander (900) und einen Aufroller (1000) aufweist,
dadurch gekennzeichnet, dass
der Vorkalander (500) zumindest einen verstärkten Kalanderspalt (540, 550) hat.

10. Papiermaschinenlinie nach Anspruch 9, dadurch
gekennzeichnet, dass
der in der Fertigungslinie befindliche Kalander (900) ein Mehrspaltkalander ist.

11. Papiermaschinenlinie nach Anspruch 10, dadurch
gekennzeichnet, dass
die Siebpartie ein Spaltformer ist.

12. Papiermaschinenlinie nach einem der Ansprüche 1 bis 11, dadurch gekennzeichnet, dass
in den Pressenspalten der Pressenpartie (300) zwei Filze oder ein Filz und ein Übertragungsriemen vorhanden sind.

13. Papiermaschinenlinie nach einem der Ansprüche 9 bis 12, dadurch gekennzeichnet, dass
die Trockenpartie (400) und die Trockenpartie (650) als eine Kombination sowohl ein Zylindertrocknen als auch ein
Aufpralltrocknen oder ein Zylindertrocknen und ein nicht mit der Bahn in Kontakt stehendes Trocknen aufweisen.

14. Papiermaschinenlinie nach einem der Ansprüche 9 bis 13, dadurch gekennzeichnet, dass
Nachtrocknungseinheiten (660, 665) der Trockenpartie (650) so dimensioniert sind, dass ein hauptsächliches Trock-
nen ohne einen Kontakt mit der Papierbahn (W) stattfindet.

15. Papiermaschinenlinie nach einem der Ansprüche 9 bis 14, gekennzeichnet durch
eine Befeuchtungsvorrichtung auf der Grundlage von Dampf oder Wassernebel, die vor dem Vorkalander (500)
angeordnet ist.

16. Papiermaschinenlinie nach einem der Ansprüche 9 bis 15, dadurch gekennzeichnet, dass
die Filmbeschichtungsstation (600) ein Kompaktfarbzirkulation aufweist.

Revendications

1. Procédé de fabrication de papier, en particulier de papier fin couché, dans lequel procédé la pâte à papier est
alimentée depuis une caisse de tête multicouche (100) à une section à toiles (200) dans laquelle l’eau est évacuée
d’une bande de papier (W), dans lequel procédé la bande de papier (W) passe de la section à toiles (200) à une
section de presse (300) pour exprimer par pression l’eau de la bande de papier (W), et dans lequel procédé, après
la section de presse (300), la bande de papier (W) est séchée dans une section à sécheur (400), précalandrée dans
une pré-calandre (500) et séchée dans un poste de couchage de film (600), après quoi la bande de papier (W) est
séchée dans une section de séchage (650), calandrée dans une calandre en ligne (900), et enroulée dans une
bobineuse (1000), caractérisé en ce que dans le procédé
la bande de papier (W) est précalandrée dans au moins une ligne de contact de calandre renforcée (540, 550).

2. Procédé selon la revendication 1, caractérisé en ce que dans le procédé
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- la pâte est alimentée dans la caisse de tête multicouche (100),
- dans la section à toiles (200), l’eau est évacuée de la bande de papier (W) dans une section de formage
comportant des unités de formage chargeables,
- dans la section de presse (300), la bande de papier (W) est soutenue,
- de la section de presse (300) jusque vers et dans la section à sécheur (400), le transfert de la bande est assisté,
- dans la section à sécheur (400), au moins une partie du séchage de la bande de papier (W) est réalisée au
moyen du séchage par impact,
- la bande de papier (W) est précalandrée dans une ou deux lignes de contact de calandre renforcées (540, 550),
- la bande de papier (W) est couchée dans un poste de couchage de film (600),
- après couchage, la bande de papier (W) est séchée au moyen d’un séchage sans contact, et
- la bande de papier (W) est calandrée dans une calandre à plusieurs lignes de contact (900).

3. Procédé selon la revendication 1 ou 2, caractérisé en ce que deux feutres ou un feutre et une bande de transfert
sont utilisés dans les lignes de contact de presse dans la section de presse (300).

4. Procédé selon l’une quelconque des revendications 1 à 3, caractérisé en ce que des combinaisons de séchage
par impact et de séchage au rouleau ou des combinaisons de séchage sans contact avec la bande et de séchage
au rouleau sont appliquées pour le séchage de la bande de papier (W) afin de réaliser un rapide changement de
qualité de papier.

5. Procédé selon l’une quelconque des revendications 1 à 4, caractérisé en ce qu’un dispositif d’humidification basé
sur la vapeur ou le brouillard aqueux, placé avant la pré-calandre (500), est utilisé.

6. Procédé selon l’une quelconque des revendications 1 à 5, caractérisé en ce que le séchage principal dans les
unités de post-séchage (660, 665) de la section de séchage (650) est réalisé sans contact avec la bande de papier
(W).

7. Procédé selon l’une quelconque des revendications 1 à 6, caractérisé en ce que dans la pré-calandre (500), des
charges linéaires de 100 kN à 750 kN et des températures > 250 °C de rouleaux thermiques de la pré-calandre
(500) sont utilisées et en ce que l’au moins une ligne de contact renforcée (540, 550) est une ligne de contact de
sabot ayant une longueur ≥ 30 mm.

8. Procédé selon l’une quelconque des revendications 1 à 7, caractérisé en ce que le couchage de film avec circulation
de couleur compacte est utilisée.

9. Ligne de machine à papier pour la fabrication de papier, en particulier de papier fin couché, qui comprend dans
l’ordre indiqué une boîte de tête multicouche (100), une section à toiles (200), une section de presse (300), une
section à sécheur (400), une pré-calandre (500), un poste de couchage de film (600), une section de séchage (650),
une calandre en ligne (900) et une bobineuse (1000), caractérisée en ce que la pré-calandre (500) comporte au
moins une ligne de contact de calandre renforcée (540, 550).

10. Ligne de machine à papier selon la revendication 9, caractérisée en ce que la calandre en ligne (900) est une
calandre à plusieurs lignes de contact.

11. Ligne de machine à papier selon la revendication 10, caractérisée en ce que la section à toiles est un formeur à
double toile.

12. Ligne de machine à papier selon l’une quelconque des revendications 1 à 11, caractérisée en ce que dans les
lignes de contact de presse dans la section de presse (300) il y a deux feutres ou un feutre et une bande de transfert.

13. Ligne de machine à papier selon l’une quelconque des revendications 9 à 12, caractérisée en ce que la section
à sécheur (400) et la section de séchage (650) comprennent sous forme de combinaison un séchage au rouleau
et un séchage par impact ou bien un séchage au rouleau et un séchage sans contact avec la bande.

14. Ligne de machine à papier selon l’une quelconque des revendications 9 à 13, caractérisée en ce que des unités
de post-séchage (660, 665) de la section de séchage (650) sont dimensionnées de telle sorte que le séchage
principal ait lieu sans contact avec la bande de papier (W).



EP 1 337 705 B1

12

5

10

15

20

25

30

35

40

45

50

55

15. Ligne de machine à papier selon l’une quelconque des revendications 9 à 14, caractérisée par un dispositif d’hu-
midification basé sur la vapeur ou le brouillard aqueux, placé avant la pré-calandre (500).

16. Ligne de machine à papier selon l’une quelconque des revendications 9 à 15, caractérisée en ce que le poste de
couchage de film (600) comprend un système de circulation de couleurs compacte.
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