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Description

This invention relates to a method of manufac-
turing insulating boards composed of intercon-
nected rod-shaped mineral fibre elements (in the
following referred to as lamellae) comprising con-
verting a melt of a mineral fibre forming starting
material into fibres, supplying a binder to said
fibres, collecting the fibres on a conveyor belt so
as to form a primary fibre web.

A method of the type defined above is dis-
closed in DE patent publication No. 2307577 C3. In
this prior art method the melt is converted into fine
mineral fibres by being thrown out from one or
more rapidly rofating spinning wheels under the
simultaneous supply of a binder capable of being
cured, and the fibres thus formed are caught on an
endless belt in the form of a fibre web wherein the
fiores predominantly are oriented parallel to the
surface of the web. In this prior art method the fibre
web is cut longitudinally into lamellae and the
lamellae thus formed are turned 90° about their
longitudinal axis whereafter the lamellae thus ori-
ented are bonded together to form a web-like prod-
uct which is then cut into desired lengths to form
board elements. Due to the turning of the lamellae
the fibres of the finished boards will predominantly
be oriented in a plane perpendicular to the sur-
faces of the boards and as a result thereof boards
having a considerable stifiness and strength per-
pendicularly to the surfaces of the boards are ob-
fained.

CA-A-1209893 discloses a method of produc-
ing a fibrous material product made from a laminar
mat of glass fibres containing a bonding substance
and having fibre lamination extending parallel fo the
surface of the mat, said method comprising the
steps of a) crimping the mat in the longitudinal
direction so as to dispose a major portion of said
laminations in directions extending across the
thickness of the mat, b) heat-curing the bonding
substance, c) cutting the mat in the longitudinal
direction to farm mat strips, d) rotating the strips
90° and e) securing adjacent strips to each other
to form a board.

In the longitudinal compression of the mat an
inner folding structure is produced in the fibre web,
the foldings extending perpendicularly to the lon-
gitudinal direction of the fibre web.

When such a web is cut longitudinally into
lamellae and the lamellae are turned 90° and bon-
ded together to form a lamella board, each lamella
will exhibit a folded layer structure, the folds ex-
tending perpendicularly to the main surfaces of the
lamella board and thereby imparting a greater stiff-
ness and strength (area strength) to the lamella
board than in the case where a lamella board is
composed of rectilinear layers.
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Boards produced by the prior art methods de-
scribed above are suitable for many applications,
but for certain applications, e.g. exterior insulation
of roofs and/or building fronts and insulation of
floors, the boards possess an insufficient stiffness
or strength and/or insulating property.

It has now been found that these properties
can be considerably improved so as to allow the
boards to be used for purposes for which the prior
art boards are not suitable by using the method of
the invention which is characterized in forming a
secondary fibre web by doubling of the primary
web by laying it in a number of layers transversely
o the longitudinal direction of said secondary web,
cutting the secondary fibre web in the longitudinal
direction to form lamellae, cutting said lamellae into
desired lengths, turning the lamellae 90° about
their longitudinal axis and bonding them together to
form boards, and subjecting the lamellae to a sur-
face compression followed by a longitudinal com-
pression either before or after the fibre web is cut
into lamellae.

The invention is based on the discovery that a
board, wherein both the foldings formed by a lon-
gitudinal compression of the web to be cut to form
lamellae and the individual fibres are positioned
perpendicularly to the plane of the board, has su-
perior stiffness and strength over a board, wherein
only foldings extend perpendicularly to the surface
of the board, whereas the fibres are positioned with
arbitrary orientation in a plane perpendicular to the
surface of the board.

Also, the invention is based on the discovery
that a board having such a construction may be
provided by using lamellae made from a secondary
fibre web formed by transverse doubling of a pri-
mary web having a fibre orientation parallel to the
surface of the web and predominantly in the lon-
gitudinal direction of the web.

The method of the invention has provided a
possibility of producing a lamella board having a
greatly increased stiffness and area strength com-
pared to lamellae boards made from primary fibre
webs, wherein the fibres are positioned with ar-
bitrary orientation in a plane parallel to the plane of
the web.

A particularly high stiffiness is obtained with
boards made from lamellae obtained by cutting a
secondary web longitudinally and subsequently
turning them 90° about their longitudinal axis be-
cause the fibres being predominantly oriented
fransversely to the secondary web will be posi-
tioned perpendicularly to the plane of the board.

By compressing the fibre web longitudinally
before turning the lamellae 90°, the compressive
strength of the finished lamellae is increased and
the above mentioned increase in stiffiness and the
increase in compression strength appear to support
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one another, which is evidenced by the fact that
the two measures apparently produce a total effect
which is greater than the sum of effects produced
by the measures separately.

Instead of increasing the strength it may be
desirable to reduce the density as this may cause
an increase in the insulating capacity, Thus, it is
well known that boards of rock wool made from
lamellae having a content of shots of about 30%,
the shots being greater than 63 um, have an opti-
mum insulating capacity at a density of about 40
kg/m3.

It is well known that a fibore web can be pro-
duced by initially producing a relatively thin pri-
mary web and subsequently doubling the primary
web to form a secondary relatively thick fibre web
comprising partially overlapping layers of the pri-
mary web, see DE patent publication No. 3501897.

When a fibre web is doubled the fibres are
collected on a high-velocity conveyor belt, e.g.
running with a velocity of 130 m/min, in the form of
a thin fibre layer, e.g. having a weight of 0.3 kg/m?.
When collected in this manner, the fibres will be
deposited on the conveyor belt in directions par-
allel to the surface of the web and predominantly
parallel to the direction of movement of the belt. As
a result thereof the fibre web will obtain a tensile
strenght which is about twice as high in the longitu-
dinal direction of the fibre web as in the transverse
direction. The secondary fibre web is formed by
laying by means of pendulum belts the thin pri-
mary web in a number of layers, e.g. 20, frans-
versely to the longitudinal direction of the secon-
dary web, the number of layers being determined
by the desired area weight of the secondary web.

In the doubled web the fibres are predomi-
nantly oriented transversely to the web when the
layers of the primary web extend transversely to
the secondary web.

The purpose of doubling a fibre web is ordinar-
ily to obtain a secondary web having a relatively
great thickness and having a small variation in
density in the longitudinal direction.

In the method according to the invention lamel-
lae made from a doubled fibre web comprising
from 4 to 25 layers and having a surface weight of
from 1 to 8 kg/m? are preferably used.

Methods for longitudinally compressing fibre
webs are known per se. In a preferred prior art
method, cf. CH patent specification No. 620861, a
mineral fibre web is introduced into the space
between two parallel conveyor belts which travel
with a velocity V1 and subsequently into the space
between two further conveyor belts which travel
with a velocity V2, which is lower than V4. Depend-
ing on the relationship between Vi and V2, the
fibore web is more or less compressed longitudi-
nally. The relationsship between Vi and V- is se-
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lected so that folds are formed by the longitudinal
compression, said folds extending fransversely fo
the longitudinal direction of the web. In another
preferred method, cf, US patent specification No.
2,500,690, the longitudinal compression is effected
by means of a row of roller sets, said rollers
rotating with a velocity which decreases in the
longitudinal direction of the fibre web.

It is preferred to compress the fibre web lon-
gitudinally before cutting it into lamellae but the
longitudinal compression may also be effected
when the web has been cut into lamellae..

For use in the method according to the Inven-
tion lamellae made from fibre webs which have
been compressed longitudinally in a ratio of from
1.5:1 to 4:1 are preferred.

As mentioned above, the longitudinal compres-
sion should be effected following the vortical com-
pression and when using a heat curable binder, the
said longitudinal compression is effected before the
fibre web is introduced into a curing oven.

Methods for subjecting a fibre web to a surface
compression are also well known. In such a prior
art method the fibre web to be compressed is
infroduced into the space between the rollers in a
series of roller sets, the spacing between the roll-
ers in the roller sets decreasing in the direction of
movement of the fibre web.

For use in the method according to the inven-
tion lamellae made from a fibre web which has
been surface compressed in a ratio of from 3:1 fo
6:1 are preferred.

The cutting of the fibre web to form lamellae is
preferably effected by means of saws which may
have the form of compass saws, cf. DE patent
publication No. 2307577, or circular saws, cf. SE
published patent application No. 441764 and DE
patent publication No. 2032624.

In a preferred embodiment of the method ac-
cording to the invention the rod-shaped fibre ele-
ments are cut into desired lengths before being
turned 90° and combined into lamella boards.
Such turning may e.g. be effected in connection
with the transfer of the cut lamellae from one
conveyor belt upon which they are advanced in the
longitudinal direction of the lamellae onto another
conveyor belt moving perpendicularly to the first
belt and upon which the lamellae are conveyed in a
direction perpendicularly to their longitudinal direc-
tion.

This embodiment is advantageous in that the
apparatus used for such turning of the lamellae
requires little space.

Alternatively the turning of the lamellae can be
effected during the cutting of the web into lamellae,
e.g. as described in DE patent publication No.
2307577 or DE 2032624.
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The properly oriented lamellae which are to
form a lamella board can be bonded together,
preferably by means of a binder which is applied to
the upper side of the fibre web and optionally to
the lower side thereof, and preferably before the
web is cut into lamellae.

However, it is not necessary to add an addi-
tional binder as the binder which is supplied to the
fibres in connection with their formation is also
present at the surfaces of the lamellae and it may
be sufficient to bond together the lamellae if they
are pressed intimately together during the curing of
the binder in the curing oven, cf. DK patent ap-
plication No. 3526/75.

If a heat curable binder has been supplied to
the fibres in connection with their formation and if a
heat curable binder is also used for bonding to-
gether the lamellae, the binders can be cured in
one step by conveying the properly oriented and
combined lamellae through a curing oven in which
they are heated to curing temperature, which is
preferably between 210 and 260°C when phenol
formaldehyd resin is used as a binder.

However, the binder for bonding together the
lamellae may also be supplied after the fibre
web/lamellae have been heated in a curing oven 1o
cure the binder supplied to the fibres in connection
with their formation.

By supplying binder after the curing oven other
binders than heat curable binders can be used.

The invention will now be described in further
detail with reference to the drawing which sche-
matically shows a plant for carrying out the method
according to th invention.

In the drawing 1 designates an oven for manu-
facturing a mineral fibre forming melt which is
supplied to a spinner 3 having four rapidly rotating
spinning wheels 4 via a melt outlet 2. Simulta-
neously with the introduction of melt onto the outer
surfaces of the spinning wheels and binder is
sprayed, a strong gas stream is passed across the
surfaces of the spinning wheels in the axial direc-
tion, thereby causing the formation of fibres 5
which are collected on an endless perforated con-
veyor belt 6 which is supported by three rollers 7,
one of which is driven by driving means (not
shown). As a result thereof a fibre web 8 (the
primary web) is formed and this web is introduced
into the space between two pendulum belis 10 and
11 by means of a further endless conveyor belt 9.
The lower ends of the pendulum belts are located
pivotally in a direction perpendicularly to the direc-
tion of movement of a further endless conveyor
belt 12 which is supported by two rollers 13, one of
which is driven by driving means (not shown).

The amplitude of the oscillation of the lower
part of the pendulum belts 10 and 11 corresponds
to the width of the conveyor belt 12 and a doubled
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fibre web 14 of partially overlapping fibre layers 8
is thus formed on the belt 12.

The fibre web 14 is subsequently introduced
into a surface compression section consisting of
three sets of co-operating rollers 15, 16 and 17, the
spacing between the rollers in the roller sets de-
creasing in the longitudinal direction of the fibre
web. Subsequently the fibre web 14 is introduced
into the longitudinal compression section which
also consists of three roller sets 18, 19 and 20, the
rollers of the latter sets of rollers rotating with the
same velocity, which velocity is lower than that of
the sets of rollers 15, 16 and 17.

The fibre web which has been compressed
longitudinally is then introduced into a curing oven
21 in which it is heated to a temperature which is
sufficiently high to cure the binder and to fix the
fibres relatively to one another.

After having passed the curing oven the heat
treated fibre web 14 is cut in the longitudinal direc-
tion by means of saws 22 so as to form lamellae
23 which are subsequently cut fransversely by
means of a transverse saw 24. The lamellae 23
thus cut are then turned 90 ° and combined to form
a board element 25 on a conveyor belt 26 and at
the same time a binder is applied to the contact
surfaces by means of an application apparatus (not
shown) to bond together the lamellae 23.

As indicated in the drawing the fibre layers
formed from the primary web 8 extend substan-
tially perpendicularly to the surface of the finished
board element, and as they are also folded they
are highly resistant against compression.

Instead of being bonded together the lamellae
can be joined together by means of e.g. strips,
strings, non-woven fabric or paper on one side or
both sides of the boards.

Claims

1. A method of manufacturing insulating board
elements composed of interconnected rod-
shaped mineral fibre elements comprising con-
verting a melt of a mineral fibre forming start-
ing material into fibres, supplying a binder to
said fibres, collecting the fibres on a conveyor
belt so as to form a primary fibre web, char-
acterized in forming a secondary fibre web by
doubling of the primary web by laying it in a
number of layers fransversely to the longitudi-
nal direction of said secondary web, cutting the
secondary fibre web in the longitudinal direc-
tion to form lamellae, cutting said lamellae into
desired lengths, turning the lamellae 90 ° about
their longitundinal axis and bonding them to-
gether to form boards, and subjecting the
lamellae to a surface compression followed by
a longitudinal compression either before or
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after the fibre web is cut into lamellae.

A method according to claim 1, characterized
in using lamellae which have been com-
pressed longitudinally in a ratio of from 1.5:1 to
4:1.

A method according to claim 1 or 2, char-
acterized in using lamellae which have been
subjected to a surface compression in a ratio
of from 3:1 to 6:1.

A method according to any of the claims 1-3,
characterized in that the fibre web is cut into
lamellae having desired lengths before being
turned 90 ° and combined into lamella boards.

A method according to any of the claims 1-4
and comprising supplying to the fibres a heat
curable binder, characterized in that the sur-
face compression and the longitudinal com-
pression are effected before the fibre web is
subjected to a heat treatment to cure the bind-
er.

Patentanspriiche

Verfahren zur Herstellung von aus miteinander
verbundenen, stabférmigen Mineralfaserele-
menten zusammengesetzien Isoliertafelele-
menten, umfassend Umwandeln einer Schmel-
ze eines Mineralfasern bildenden Ausgangs-
materials zu Fasern, Zuflihren eines Bindemit-
tels zu den Fasern, Sammeln der Fasern auf
einem Forderband zur Bildung einer primaren
Fasermatte, gekennzeichnet durch Bilden einer
sekunddren Fasermatte mittels Dublieren der
primidren Matte, in dem sie in eine Anzahl von
schrdg zur Ldngsrichtung der sekundédren Mat-
te verlaufende Lagen gelegt wird, Schneiden
der sekunddren Fasermatte in L3ngsrichtung
zur Bildung von Lamellen, Schneiden der La-
mellen auf gewiinschte Langen, Wenden der
Lamellen um 90° um ihre Langsachse und
Verbinden der Lamellen miteinander zur Bil-
dung von Tafeln und Unterziehen der Lamellen
einer Oberflichenpressung gefolgt von einer
Langspressung entweder bevor die Fasermatte
in Lamellen geschnitten wird, oder danach.

Verfahren nach Anspruch 1, gekennzeichnet
durch die Verwendung von Lamellen, die in
Langsrichtung auf ein Verhdlinis im Bereich
von 1,5:1 bis 4:1 gepreBt wurden.

Verfahren nach Anspruch 1 oder 2, gekenn-
zeichnet durch die Verwendung von Lamellen,
die einer Oberflachenpressung auf ein Verhilt-
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nis im Bereich von 3:1 bis 6:1 unterzogen
wurden.

Verfahren nach einem der Anspriiche 1 bis 3,
dadurch gekennzeichnet, daB die Fasermatte
in Lamellen mit gewilinschten Ldngen geschnit-
ten wird, bevor sie um 90° gewendet und zu
Lamellentafeln vereinigt wird.

Verfahren nach einem der Anspriiche 1 bis 4
und umfassend das Zuflihren eines wirmehér-
tenden Bindemittels zu den Fasern, dadurch
gekennzeichnet, daB die Oberfldchenpressung
und die L3ngspressung bewirkt werden, bevor
die Fasermatte einer Wirmebehandlung zum
Hirten des Bindemittels unterzogen wird.

Revendications

Un procédé de fabrication d'éléments isolants
en panneaux composés d'éléments en fibres
minérales en forme de baguettes interconnec-
s, comportant la conversion d'une masse
fondue de fibres minérales, formant la matiére
de départ, en des fibres, la fourniture d'un liant
auxdites fibres, la collecte des fibres sur une
courroie transporteuse de maniére & former un
voile primaire de fibres, caractérisé par la
formation d'un voile secondaire de fibres par
doublement du voile primaire en le transfor-
mant en une pluralité de couches transversale-
ment 2 la direction longitudinale dudit voile
secondaire, la coupe du voile secondaire de
fibres dans la direction longitudinale pour for-
mer des lamelles, la coupe desdites lamelles 2
des longueurs voulues, la rotation des lamelles
34 90° autour de leur axe longitudinal et leur
liaison pour former des panneaux, et la sou-
mission des lamelles & une compression de
surface suivie par une compression longitudi-
nale avant ou aprés que le voile de fibres soit
coupé en lamelles.

Un procédé selon la revendication 1, caractéri-
sé par l'utilisation de lamelles qui ont ét#é com-
primées longitudinalement suivant un rapport
de15:1a4:1.

Un procédé selon la revendication 1 ou 2,
caractérisé par l'utilisation de lamelles qui ont
été soumises 4 une compression de surface
dans le rapporide 3: 126 : 1.

Un procédé selon I'une quelconque des reven-
dications 1-3, caractérisé en ce que le voile de
fibres est coupé en lamelles présentant des
longueurs voulues avant d'étre tournées 3 90°
et combinées en panneaux de lamelles.
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Un procédé selon I'une quelconque des reven-
dications 1-4, et comportant la fourniture aux
fibres d'un liant durcissant 2 la chaleur, carac-
térisé en ce que la compression de surface et
la compression longitudinale sont effectuées
avant que le voile de fibres soit soumis & un
traitement thermique pour durcir le liant.
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