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(57) Abréegée/Abstract:

In @ method of pre-pressing a formed web of finely-divided lignocellulosic fibre material prior to pressing the web to a finished state
INn the continuous manufacture of board material, the fibre material is compacted and pressed successively In an entry section (7) of
a pre-press (6) subseguent to being formed into a web (11) and subsequent to a first compression and expansion. The web Is
compressed In this latter pressing process to a density close to the density of the web after the first compression, whereafter the
web Is allowed to expand to a controlled limited extent in a pre-press expansion section (9), and thereafter transferred to the
finishing press. Steam (A, B) Is Injected into the web (9) when the web Is located In the pre-press (6).
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(87) Abstract

In a method of pre-pressing a formed web of
tinely-divided lignocellulosic fibre material prior to
pressing the web to a finished state in the continuous
manufacture of board material, the fibre material
is compacted and pressed successively in an entry
section (7) of a pre-press (6) subsequent to being !
formed into a web (11) and subsequent to a first
compression and expansion. The web is compressed
in this latter pressing process to a density close to
the density of the web after the first compression,
whereafter the web is allowed to expand to a
controlled limited extent in a pre-press expansion
section (9), and thereafter transferred to the finishing

press. Steam (A, B) is injected into the web (9) when \ ‘
the web is located in the pre-press (6). {f’ !W
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METHOD OF PRE-PRESSING FIBROUS MATERIAL DURING THE
MANUFACTURE OF BOARD PRODUCTS

FIELD OF THE INVENTION

The present 1nvention relates to a method for

p—
-

finely—-divided lignocellulosic

fibrous material prior to finish-pressing the web 1n the

continuous manufacture of board products.

BACKGROUND OF TH

L*d

INVENTION

r‘-
—

During the manufacture of different types o1

S
.
O
)
M
oF

products, a web or mat 1s generally formed which 1s

prepressed prior to being passed into the heat press, in

which the web or mat 1s pressed under a controlled surface

pressure and/or controlled thickness at a temperature of

between about 150 and 230°C, while simultaneously applying

giue. In order to obtain the requisite board properties, a

continuous press 1s requilired which 1s flexible and with
which a high surface pressure, among other things, can be
applied during an early stage in the press. Thus, the

F

thickness of the web or mat should be very close to the

final press thickness even at this early stage of the

process, l.e. the mat thickness must be very greatly reduced

1in the press entry section.

n

It 1s desired to avoid excessive pre-hardening o:

the surface layers without the risk of surface bulging or

cracking in the material, due to enclosed air being rapidly

pressed out. It has therefore been proposed in Swedish

-

Patent No. 502,202 that subseguent to

forming the fibrous

material into a web, with subsequent first compression and

expansion of the web, the web is successively recompressed

in the entry section of a prepress to a density close to the

density of the web after the first compression, and that the
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web 1s then transferred tc the finishing press while

p—

contreclling limited expansion of the web in the prepress

expansion section.

An object of the present i1nvention 1s to further

o

improve this method, so as to enable the use of a shorter

and less expensive hot press and to reduce the power

'—

requlirement of the press.

SUMMARY OF THE INVENTION

In accordance with the present invention, this and

F

other objects have now been accomplished by the invention o:

a method of prepressing lignocellulose-containing fibrous
material which comprises forming the lignocellulose-

containing fibrous material into a web, initially

compressing the web to a first density and permitting

expansion of the initially compressed web, recompressing the

o~

initially ccmpressed web in an entry section of a prepress

to provide a recompressed web having a second density
approximating the first density, permitting the recompressed

web to undergo controlled expansion to provide an expanded

web 1n an expansion section of the prepress, injecting steam

o

into the web within at least one of the entry and expansion

sections of the prepress, and transferring the expanded web

into a finishing press.

ﬁ

In accordance with one embodiment of the method o:

i

§

the present invention, the web includes an upper side and a

iower side, and the method includes injecting the steam into

the upper side of the web and withdrawing the steam from the

lower side of the web.

In accordance with another embodiment to the

method of the present invention, the web includes an upper

side and a lower side, and the method includes injecting the
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steam into the upper side of the web 1n the entry section of

the prepress, and injecting the steam into the lower section

of the web in the entry section of the prepress. In a

preferred embodiment, the method includes 1lnjecting the

5 steam into the web 1in an expansion section of the prepress.

In accordance with another embodiment to the

method of the present invention, the method includes

injecting air into the web along wilth the steam.

DRAWING

[+]

F DESCRIPTION OF TH.

L*]

BRI

10 The invention can be more fully appreciated with

reference to the following detailed description, which, in

turn, refers to the drawing which 1s side elevational

e

schematlic representation of an apparatus for application of

o~

the method of the present invention.

D DESCRIPTION

L

15  DETATIL

1

Referring to the drawing, the entry section of a
continuous hot press 1s shown therein, which typically

includes front deflecting rollers 1 and hot plates 2. These

F
—

hot plates 2 have an 1nlet radius on the same order o:

P

20 magnitude as the radius of the deflecting rollers 1, the hot

plates 2 merging with a generally rectilinear, parallel

section 4. A steel band tensioned over deflecting and
driving rollers slides or rolls on the hot plates 2. The

Cransition between the entry radius and the parallel section

25 4 1s markéd with the center line 5, 1.e., the line between

y—

the centers of curvature of the press entry section.

A prepress b 1s mounted 1n this entry section. The

prepress comprises three maln parts: a convergent entrance

and compression part 7, one or more pairs of roll nips 8§,

30 and a slightly divergent expansion section 9. The entry
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opening 10 of the entry section can be adjusted in a
convenient manner, either automatically or manually, so as
to be adapted to the height or thickness of the incoming

g
p—

fibrous mat 11. This, together with an entry section of

suitable length, enables air to be pressed from the mat 11

F

in a gentle manner without risk of damage. The upper,

vertically movable nip roll 8 is suitably locaded in a manner

CO compress or compact the mat 11 to the extent desired. In

this regard, the mat is preferably compressed to a density

close to and preferably immediately beneath the density that

was achieved 1n the previocus compression process after

forming. Such recompression requires a relatively moderate

o
e
=

locad. The load is conveniently applied with the aid o:

pneumatic or hydraulic piston-cylinder devices or the like.

The end of the entry section 7 closest to the upper nip roll

3 1s suitably connected mechanically to the nip roll so as

to follow the vertical movements of the nip roll.

The mat is allowed to expand slightly, e.g. to an

extent corresponding to about 5 to 15%, in the downstream

divergent expansion section 9, this force thus reducing the

force required to keep the mat compressed. This enables this

section to be given moderate dimensions. The ends of the

expansion section 9 nearest the nip rolls 8 are also

suitably mechanically coupled to their respective nip rolls.

The mat 11 is transported through the prepress

Petween two endless belts 12, which may be solid, air-

A e

permeable or in the form of wires. The bands are supported

in the entry section 7 on rollers 14 and/or slide surfaces.

aaad

The belts are deflected at the outlet end of the expansion
section 9 around a slide nose or on rollers. The belts 12

are driven and guided in a known manner. If considered

F

appropriate in view of the forces acting on the belts in the
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entry section 7 and the nip rolls 8, a stronger, inner belt

may be used.

Hitherto, the prepress © has operated in the

absence of heating and this method has therefore been

designated "cold entry". However, according to the present

il

invention, the mat i1s heated, preferably to a temperature of

between about 50 and 80°C, with the ald of steam. The mat 1is

heated by blowing steam into the entry section 7, as

indicated by arrows A, and/or into the expansion section 9,

indicated by arrow B. It is also feasible to blow-in a

mixture of air and steam. This also enables the moisture

content of the web or mat to be regulated and restricted.

According to a first alternative of the present

inventlion, a regulated flow of steam is blown, or injected,

solely i1nto one location in the prepress and drawn from the

wepb on the underside of the press, as indicated by arrows C.

This can be achieved with the aid of a short steam box on

the upper side of the press web and a suction box on the

underside thereof. Such boxes need only have a length of
apout 50 centimeters. Steam rollers may be used as an

alternative to steam boxes, for instance, wherein the

support rollers 14 may also function as steam rollers. When

 amad

injecting a mixture of air and steam, the volume of the

alr/steam mixture drawn from the press web is adapted so as

Lo control the pressure in the web.

The advantages afforded by such steam injection

reslide firstly in a much shorter press time in the

downstream hot press, because the fibrous mat has already

peen heated through to a temperature of about 80°C, and

pbecause the heating balance required to heat the mat to

about 110°C only requires a fraction of the normal power.

This enables the hot press to be made much shorter and thus
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much more cheaply, and the capacity of an existing longer
hot press is greatly improved. Secondly, the mat 1s
compressed more easily as a result of heating the mat and as

a result of the slightly higher moisture quotient, thereby

reducing the power requirement in the subsequeht hot press.
Thirdly, the resiliency of the mat in the transition between
the prepress and the entry to the hot press decreases.

Fourthly, the density profile can be configured, by virtue

of the fact that a stronger press force can be applied

directly in the hot press.

vy

According to a second alternative of the present

invention, steam or an air/steam mixture is injected into
pboth the entry sections 7 and the expansion section 9, in
accordance with arrows A and B. In this case, steam 1is
suitably injected into the entry section from both

dilirections, thus also i1in accordance with the broken arrows

D. The steam flow 1s adapted so that only the surface layers
of the web or mat are moilistened and heated. This results in

heavy compression of the surface layers in the nip. When

desiring a much shorter press time, the center laver may be

heated i1n the expansion section. In this regard, it may be

unnecessary to inject steam 1nto the expansion section 9,

since the moist surface layer has a steam rejecting effect

1n the hot-pressing process, therewith shortening the press

time. The compressed surface layer also facilitates

achievement of the desired density profile.

In the earlier known "cold entry", expansion of
the fibrous mat is restricted and the risk of blow-out in
the hot press entry 1s avoilded and pre—-hardening thereby

ﬁ

reduced. The 1njection of steam carried out in accordance

with the present invention also reduces the requisite press

force in the prepress 6 and greatly reduces resiliency in
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the expansion section. The mat 1s also heated, which enables

a shorter hot press to be used.

Although the invention herein has been described

with reference to particular embodiments, 1t 1s to Dbe

5 understood that these embodiments are merely illustrative ot

grere

the principles and applications ¢f the present invention. It

13 therefore to be understood that numerous modilifications

may be made to the illustrative embodiments and that other

arrangements may be devised wilthout departing from the

p—

10 spirit and scope of the present invention as defined by the

appended claims.
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CLAIMS:
1. A method of prepressing lignocellulose-contalning

fibrous material comprising forming said lignocellulose-

containing fibrous material into a web, initially

compressing said web to a first density and permitting

expansion of said i1nitially compressed web, recompressing

sald i1nitially compressed wepd 1in an entry section of a

prepress to provide a recompressed web having a second

density approximating said first density, permitting said

recompressed web to undergo controlled expansion tTo provide

g

an expanded web 1n an expansion section of saild prepress,

injecting steam into said web within =&

t least one of said

entry and expansion sections of said prepress, and

transferring said expanded web into a

finishing press.

2 . The method ¢of claim 1 wherein said web includes an

upper side and a lower side, and including injecting said

steam i1nto said upper side of said web and withdrawing said

steam from said lower side of said web.

3. ~ The method of claim 1 wherein said web includes an

upper side and a lower side, and including injecting said

steam into saild upper side of said web in said entry section

ooy

of said prepress, and injecting said steam into said lower

side of said web in sailid entry section of said prepress.

F

4. The method of claim 3 including injecting said

steam 1nto said web in said expansion

prepress.

F.-

section of said

5. The method of claim 1 including injecting air into

sald web along with said steam.
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