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(54) Assembly and process for manufacturing corrugated board

(57) A unit (1) for manufacturing corrugated board
(105) from sheets of paper material (100), comprising:
corrugation means (2) suitable to heat-corrugate a first
sheet of paper material (101) to make a corrugated sheet
(101a), heating means (3) suitable to heat sheets of pa-
per material (100) to provide the heat needed to optimise
at least the processing performed by the corrugation
means (2), first gluing means (4) suitable for joining, by
hot gluing the corrugated sheet (101 a) to a second sheet

Fig. 1

of smooth paper material (102) to make a compound cor-
rugated sheet (103), second gluing means (5) suitable
for joining, by hot gluing, the compound corrugated sheet
(103) to a final sheet (104) to make corrugated board
(105), the first gluing means (4) and the second gluing
means (5) are positioned next to the corrugation means
(2), so that the first heating means (3) are able to supply
at least a predominant part of the heat needed by the
first gluing means (4) and the second gluing means (5).
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Description

[0001] The present invention relates to an assembly
and a process for manufacturing corrugated board from
sheets of paper material, of the type described in the
preamble of claim 1.

[0002] Corrugated board is composed of a plurality of
coupled sheets, alternately corrugated and smooth, so
as to lend structural resistance to the finished material,
called namely corrugated board.

[0003] Traditionally, corrugated board is composed of
two flat sheets enclosing a corrugated sheet, or of three
flat sheets with two corrugated sheets interspersed be-
tween them.

[0004] Plants for producing corrugated board are de-
scribed for example in the patent application EP-A-
1820899.

[0005] They form the corrugated board starting from
sheets which pass through corrugation units and a gluing
unit.

[0006] Specifically, the corrugation units provide for
the heating of two sheets, the corrugation of at least one
of the two sheets which constitutes an intermediate cor-
rugated sheet and the immediate gluing, with simultane-
ous heating, of the two sheets to form a compound cor-
rugated sheet.

[0007] In particular the corrugation units provide a first
corrugation calender, composed of two rollers with cor-
rugated surfaces suitable to corrugate the paper, and a
second gluing calender, composed of one of the two roll-
ers of the corrugation calender and of one smooth roller.
Each of said rollers with corrugated surfaces is preferably
made from steel and heated inside by means of vapour,
so as to perform the said formation and said hot gluing
of the corrugated sheet. A gluing roller is positioned be-
tween the two calenders, suitable to supply itself with
glue and spread it on the crests of the corrugated paper.
[0008] The compound corrugated paper made passes
through a long portion of the plant for a period of time
varying from 10s to 100s and is fed into a gluing unit
where it is glued to a smooth cover and, if necessary, to
other compound corrugated sheets.

[0009] In such gluing unit the compound corrugated
sheet is first heated, by the passage of a roller heated
internally with steam, and then moved to a further gluing
roller, also suitable to supply itself with glue and spread
it on the remaining crests of the corrugated paper, after
which it is lastly moved to a flats unit where one or more
compound corrugated sheets and a cover are physically
joined.

[0010] The joining of the compound corrugated sheets
and the cover is performed by a joining calender and by
means of a so-called flats unit. The latter contributes fur-
ther heat and steam which helps to complete the gluing
and define further properties, such as the correct planari-
ty.

[0011] The prior art described above has several sig-
nificant drawbacks.
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[0012] In fact, the units described for making corrugat-
ed board provide for two subsequent heating steps of the
sheets of paper: one to make the corrugated sheet and
join it to a first cover and smooth sheet, and another to
join it to the second cover.

[0013] However, such double heating step, needed to
perform the two separate hot gluing steps, entails high
energy consumption.

[0014] In addition, the double heating deteriorates the
papers used, considerably detracting from the quality of
the visible surfaces of the corrugated board.

[0015] Lastly, said units occupy a great deal of space
to perform all the aforesaid processing.

[0016] In this situation the technical purpose of the
present invention is to develop a unit and a method for
making corrugated board able to substantially overcome
the inconveniences mentioned above.

[0017] Within the sphere of said technical purpose one
important aim of the invention is to obtain a unit and a
method for making corrugated board requiring a reduced
supply of thermal energy.

[0018] Another important aim of the invention is to
make a unit and a method for making corrugated board
which permits high quality of the finished product to be
achieved.

[0019] A further aim of the invention is to make a unit
for making corrugated board which occupies less space.
[0020] The technical purpose and specified aims are
achieved by a unit for making corrugated board from
sheets of paper material, as claimed in the annexed in-
dependent claims.

[0021] Preferredembodiments are describedinthe de-
pendent claims.
[0022] The characteristics and advantages of the in-

vention are clearly evident from the following detailed
description of a preferred embodiment thereof, with ref-
erence to the accompanying drawings, in which:

Fig. 1 shows the unit according to the invention in a
schematic view; and

Fig. 2 shows a portion of the unit according to the
invention in a schematic view.

[0023] With reference to the drawings cited, reference
numeral 1 globally denotes the unit for processing cor-
rugated board according to the invention.

[0024] It is suitable to make corrugated board 105,
comprising at least one corrugated sheet enclosed by
two covers, starting from sheets of paper material. 100.
In this patent the term sheets of paper material 100 is
understood to mean any sheet or compound of sheets,
at any stage of processing.

[0025] The unit 1 comprises, in brief: corrugation
means 2 suitable to heat-corrugate sheets of paper ma-
terial 100, heating means 3 suitable to heat sheets of
paper material 100 to provide the heat needed to optimise
at least the processing performed by the corrugation
means 2, first gluing means 4 and second gluing means
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5, suitable for joining, by hot gluing, a plurality of sheets
of paper material 100 to each other.

[0026] Advantageously, in the unit 1 the first gluing
means 4 and the second gluing means 5 are positioned
next to the corrugation means 2, as specified further be-
low, so that the first heating means 3 are suitable to sup-
ply atleasta predominant part, and preferably the totality,
of the heat needed by the first gluing means 4 and the
second gluing means 5. The term predominant is under-
stood as preferably more than 50%.

[0027] More specifically, the corrugation means 2 com-
prise a corrugation calender 7 composed of a first and a
second corrugation roller 8 and 9 preferably hollow on
the inside and made from steel. They are suitable to heat-
corrugate a first sheet of paper material 101 to make a
corrugated sheet 101a.

[0028] The heating means 3 are controlled by the cor-
rugation means 2 and appropriately comprise a pre-heat-
ing station 6, in itself known, suitable for heating the sec-
ond sheet of paper material 102 before it reaches the
corrugation means 2. The corrugation means 2 comprise
then a heating device 10 which heats said corrugation
rollers 8 and 9 by means of pressurised steam fed into
said rollers. Said heating means 3, and in particular the
station 6 and the device 10 are preferably the only heating
means present in the unit 1 and are therefore suitable to
supply heat to the gluing means 4 and 5.

[0029] Alternatively, some of the subsequent rollers
described and illustrated in Fig. 2 can also be heated
internally by steam. Said inserted steam is preferably at
a temperature of between 120°C and 190°C and at a
pressure varying from 1 bar to 14 bar and preferably from
2 bar to 8 bar, such latter range in particular for paper
having a paper density of 40g/m2 to 440g/m?2.

[0030] Downstream ofthe corrugation means 2 thefirst
gluing means 4 are positioned, which in turn include first
spreading means 11 suitable to spread the glue on the
corrugated sheet 101a, and a first gluing calender 12
suitable to join the corrugated sheet 101a including glue
to a second smooth sheet in paper material 102 or cover,
to form a compound corrugated sheet 103.

[0031] In detail, the first spreading means 11 are suit-
able to spread glue on the side of the corrugated sheet
101a coming into contact with the second sheet of paper
material 102. These are positioned upstream of the first
gluing calender 12 and next to it, so that the glue does
not react before contact with the sheets.

[0032] The first spreading means 5 are preferably in
themselves known and used in the manufacturing appa-
ratus of membranes in corrugated board 105. In partic-
ular they are composed of a first spreading calender 13
composed of a first gluing cylinder 14 and of the second
corrugation roller 9. The gluing cylinder 14 is suitable to
fish into a first glue tank 15 and to place a layer of glue
on the corrugated sheet 101a. The glue in the first glue
tank 15 is preferably in a liquid state at ambient temper-
ature.

[0033] Thefirstgluing calender12isinstead positioned
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downstream of the corrugation calender 7 and of the glu-
ing calender 13, and is suitable for providing the pressure,
and even the heat, for joining the corrugated sheet 101a
including glue to the second sheet of paper material 102.
It is composed of the second corrugation roller 9 and of
a pressure roller 16, preferably internally heated.
[0034] The corrugation means 2 and first gluing means
4 described are structurally placed within a corrugation
apparatus 17, in itself known and described for example
in the European patent in EP-B-0970805, by the same
applicant. Downstream of the first gluing means 4 and
outside the corrugation apparatus 17 are the second glu-
ing means 5.

[0035] Theseinclude second spreading means 18 suit-
able for spreading glue on the compound corrugated
sheet 103, and a second gluing calender 19 suitable to
join the compound corrugated sheet 103 including glue
to a final sheet 104 to make corrugated board 105.
[0036] The final sheet 104 may be a simple cover, in
such case the corrugated board 105 has a single corru-
gation and two covers, or a sheet in turn including one
or more corrugations interspersed with covers and flat
sheets, in which case the corrugated board 105 compris-
es a plurality of corrugations interspersed with flat sheets
and covered by covers on the sides facing onto the cor-
rugated board 105.

[0037] In detail, the second gluing calender 19 is po-
sitioned downstream of the second spreading means 18,
and is suitable to provide the pressure, and even to pro-
vide the heat by means of internal steam, to join the com-
pound corrugated sheet 103 including glue to the final
sheet 104. Itis composed of afirstand a second pressure
roller 20 and 21.

[0038] The second spreading means 18 are suitable
to spread glue on the side of the compound corrugated
sheet 103 coming into contact with the final sheet 104.
These are positioned upstream of the second gluing cal-
ender 19 and next to it, so that the glue does not react
before contact between the sheets.

[0039] In particular the second spreading means 18
are preferably in themselves known and the same as the
first spreading means 11. They are composed of a sec-
ond spreading calender 22 composed of a second gluing
cylinder 23 and of the first pressure roller 20. The gluing
cylinder 23 is suitable to fish into a second glue tank 26
and to place a layer of glue on the compound corrugated
sheet 103. The glue in the second glue tank 15 is pref-
erably also in a liquid state at ambient temperature.
[0040] The corrugatedboard 105 thus produced is sent
to a flats unit 24, in itself known and suitable to complete
the gluing and adjust the planarity of the corrugated board
105 by supplying heat and pressure.

[0041] The unit 1 is lastly completed by a plurality of
straightening rollers 25 positioned all along the unit 1 and
suitable to adjust the trajectory of the sheets of paper
100 and of the compound corrugated sheet.

[0042] The functioning of the unit 1 described above
in a structural sense, is as follows.
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[0043] The unit 1 is activated and the first and second
sheet of paper material 101 and 102 are inserted in the
paths provided defined by the straightening rollers 25.
[0044] In particular, the first sheet of paper material
101 is heated by the heating means 3 and corrugated by
the corrugation means 2; the second sheet of paper ma-
terial 102 passes through the station 6, is pre-heated and
enters the corrugation apparatus 17 where it is heated
once again by the heating means 3 reaching the first
gluing means 4, which join itto the corrugated sheet 101a
forming the compound corrugated sheet 103 which sub-
sequently comes out of the corrugation apparatus 17.
[0045] The second gluing means 5 are positioned at a
distance of less than 10m and preferably less than 5m
from the apparatus 17 which the compound corrugated
sheet 103 therefore reaches in less than 5s after coming
out of the apparatus 17.

[0046] The compound corrugated sheet 103 then
reaches the second gluing means 5 and is glued to the
final sheet 104 forming the corrugated board 105 which
is then sent to the flats unit 24.

[0047] The unit 1 is part of a plant for manufacturing
corrugated board 105 and, if the corrugated board has
several corrugated layers, the same unit 1 is appropri-
ately replicated in a number of units equal to the number
of corrugated layers. The invention thus indicates a new
method of manufacturing corrugated board 105 which
substantially copies the functioning described of the unit
globally denoted by reference numeral 1.

[0048] In particular the method comprises: a heating
step in which the sheets of paper material 100 are heated
to provide the heat needed to optimise at least the
processing performed in said corrugation step, a corru-
gation step in which a first sheet of paper material 101
is heat-corrugated to make a corrugated sheet 101a, a
first gluing step in which the corrugated sheet 101a is
joined to a second sheet of smooth paper material 102
by hot gluing to make a compound corrugated sheet 103,
a second gluing step in which the compound corrugated
sheet 103 is joined to a final sheet 104 by hot gluing, to
make the corrugated board 105.

[0049] Advantageously, in said method the heating
step is suitable to supply at least a predominant part of
the heat needed for said first gluing step and said second
gluing step.

[0050] The sheets 100 are then transferred by said
heating means 3 to the second gluing means 5 in less
than 5 seconds.

[0051] The invention achieves some important advan-
tages.

[0052] Infactthe applicant has surprisingly discovered
that a further heating station before the second gluing
means 5 is not needed if the compound corrugated sheet
103 does not cool too much coming out of the apparatus
17 and thus out of the first gluing means 4 and corrugation
means 2.

[0053] In fact, according to a study by the Applicant,
the heat contributed by the papers 100 to the glue, in
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particular by the corrugated paper 1013, is sufficient to
perform a further overall gluing.

[0054] The gluing may in fact be facilitated by a further
contribution of heat, not predominant, given by the heat-
ed rollers or even by non-heated rollers but made from
non-conductive material, such as polymer matrix com-
posite fibre materials or the like.

[0055] The fact that there is no subsequent heating
entails considerable energy saving.

[0056] In addition, the lack of the second heating re-
duces the deterioration of the paper improving the quality
thereof.

[0057] A further advantage of no lesser importance is
the fact that the plant occupies less space given that the
first and second gluing stations are substantially joined
spatially.

[0058] Variations may be made to the invention de-
scribed herein without departing from the scope of the
inventive concept expressed in the independent claims.
All details may be replaced with equivalent elements and
the scope of the invention includes all other materials,
shapes and dimensions.

Claims

1. Unit (1) for making corrugated board (105) from
sheets of paper material (100), comprising: corruga-
tion means (2) suitable to heat-corrugate a first sheet
of paper material (101) to make a corrugated sheet
(101 a), heating means (3) suitable to heat said
sheets of paper material (100) to provide the heat
needed to optimise at least the processing per-
formed by said corrugation means (2), first gluing
means (4) suitable for joining, by hot gluing, said
corrugated sheet (101 a) to a second sheet (102) of
smooth paper material (103) to make a compound
corrugated sheet, second gluing means (5) suitable
for joining, by hot gluing, said compound corrugated
sheet (103) to a final sheet (104) to make corrugated
board (105), characterised in that said first gluing
means (4) and said second gluing means (5) are
positioned next to said corrugation means (2) so that
said firstheating means (3) are able to supply at least
a predominant part of the heat needed by said first
gluing means (4) and by said second gluing means

(5).

2. Unit (1) as claimed in claim 1, wherein said heating
means (3) comprise a pre-heating station (6) suitable
to heat said second sheet of paper material (102)
before it reaches the corrugation means (2).

3. Unit(1) as claimedin one or more of previous claims,
wherein said corrugation means comprise a corru-
gation calender comprising a first and a second cor-
rugationroller (8, 9) and wherein said heating means
also comprise a heating device of said corrugation
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rollers (8, 9).

Unit (1) as claimed in claim 3, wherein said rollers
(8, 9) are hollow and wherein said heating device
(10) heats said corrugation rollers (8, 9) by means
of steam fed inside said corrugation rollers (8, 9).

Unit (1) as claimed in claims 2 and 3 or 4, wherein
said heating device (10) of said corrugation rollers
(8, 9) and said station (6) are the only heating means
of said sheets in paper material (100).

Unit (1) as claimed in one or more of previous claims,
wherein said second gluing means (5) are at a dis-
tance of less than 10m from said first gluing means

(4).

Unit (1) as claimed in one or more of previous claims,
wherein said second gluing means (5) comprise sec-
ond spreading means (18) suitable to spread glue
on the corrugated side of said compound corrugated
sheet (103) and a second gluing calender (19) suit-
able for joining said compound corrugated sheet to
said final sheet.

Plantfor manufacturing corrugated board (105) com-
prising at least one manufacturing unit (1) as claimed
in one or more of the previous claims.

Method of manufacturing corrugated board (105)
from sheets of paper material (100), comprising: a
heating step in which said sheets of paper material
(100) are heated to provide the heat needed to op-
timise at least the processing performed in said cor-
rugation step, a corrugation step in which a first sheet
of paper material (101) is hot-corrugated to make a
corrugated sheet (101 a), a first gluing step in which
said corrugated sheet is joined to a second sheet of
smooth paper material (102) by hot gluing to make
acompound corrugated sheet (103), a second gluing
step in which said compound corrugated (103) sheet
is joined to a final sheet (104) by hot gluing, to make
corrugated board, characterised in that said heat-
ing step is suitable to supply at least a predominant
part of the heat needed for said first gluing step and
said second gluing step.

Method as claimed in claim 9, wherein said first glu-
ing means (4) and said second gluing means (5) are
positioned next to said corrugation means (2) so that
said sheets (100) are transferred by said heating
means (3) to said second gluing means (5) in less
than 5 seconds.
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