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(57)  The method envisages the manufacture of a
board in which the fibre structure in a longitudinal sec-

Method for the manufacturing of a mineral wool product and mineral wool product

tion has been formed by means of crimping, the crimp-
ing of the fibres being obtained by means of conveyer
belts operated at different speeds.
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Description

[0001] The present invention concerns a method for
the manufacture of a mineral wool product, especially a
mineral wool board in accordance with the description
of Claim 1, and also concerns a mineral wool product,
especially a mineral wool board, in accordance with the
description of Claim 8 hereinbelow. The invention re-
lates in particular to glass wool products and their man-
ufacture.

[0002] Mineral wool products, especially when made
of glass wool or rock wool, are mainly used for heat in-
sulation purposes and, more particularly, the heat insu-
lation of buildings in the area of roofs, walls and ceilings.
To this end the mineral wool sheeting strips or mineral
wool boards are laid between rafters or beams and,
whenever necessary, attached to the rafters or beams
by appropriately tacking the projecting edges of alumin-
ium linings; alternately, they may be inserted between
the rafters and beams by means of a pressure fit, in
which case there is no need to fix them mechanically.
[0003] However, the heat insulation of roofs and the
like gives rise to problems by virtue of the fact that very
often the distance between the rafters or beams is not
the same, but rather tends to differ even in one and the
same building, so that it becomes necessary for the heat
insulation board or strip that is to be inserted between
the rafters or beams to be specially designed or pre-
pared for these different distances between the beams
or rafters.

[0004] In this connection it is known that heat insula-
tion sheeting, which is usually supplied in the form of
rolls, can be produced and kept in stock in finely grad-
uated nominal widths, so that an appropriate nominal
width of sheeting can always be selected in accordance
with the particular distance between the rafters. But this
leads to corresponding cutting wastes. Furthermore, the
need for making the sheeting available in such gradu-
ated nominal widths requires large quantities of the in-
dividual products to be kept in stock, and this in itself
represents a considerable disadvantage.

[0005] An ingenious solution envisages the use of so-
called crimped felts, i.e. mineral wool sheeting of higher
flexural rigidity, rolled up under pressure at the produc-
tion works to save space and provided on at least one
of the large surfaces with transverse markings in band
form or the like, which can be used as guides for cutting
the sheeting. Appropriate lengths of the mineral wool
sheeting can then be cut either along or parallel to these
transverse markings, the lengths of the sections being
always made equal to the clear distance between the
rafters plus a small excess. The sections are thus indi-
vidually adapted to the rafters. Given the higher flexural
rigidity, moreover, once the sheeting has been unrolled,
the cut sections are always available in board form, as
it were, and this led to the coinage of the slogan "a board
from a roll"; furthermore, the fact that the oversized min-
eral wool sections are pressure-fitted into the space be-
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tween the rafters makes sure that the heat insulation will
be devoid of gaps even at the points where the sheeting
bears against the rafters or beams.

[0006] There is also a need for alternative mineral
wool products that can be used for heat insulation be-
tween rafters or beams. The invention therefore sets out
to create a mineral wool product that will not give rise to
cutting wastes and be characterized by a carefully bal-
anced relationship between flexibility and flexural rigid-
ity, the aim being, in particular, to create a method that
will make it possible to set this relationship between the
flexibility and the flexural rigidity in an appropriate and
simple manner. The mineral wool board created in this
manner should be simple to handle, assure a wide range
of possible uses due to the possibility of a quasi-inherent
tolerance compensation and should also be particularly
suitable for being fixed in the space between rafters or
beams when buildings have to be insulated. In particu-
lar, the invention should assure a firm seating of the min-
eral wool board and close contact with the adjacent raft-
ers or beams; perfect heat insulation also requires the
seating to be free of heat bridges.

[0007] In accordance with the invention, this task is
solved by the features set out in the characterizing part
of Claim 1 as far as the method is concerned, while in
the case of the mineral wool product it is solved by the
features set out in the characterizing part of Claim 8.
[0008] Advantageous further developments of both
the method and the mineral wool product are set out in
the respective dependent claims.

[0009] In accordance with the invention a method for
the manufacture of the mineral wool product as per the
invention is characterized by the fact that, prior to being
hardened, at least one section that delimits one of the
two principal faces of the board or sheeting strip is sub-
jected to a so-called crimping process, a kind of crushing
respectively upsetting, in the longitudinal direction. Ow-
ing to this process the fibres in this section tend to fold
and assume an up and down pattern, whereas the fibres
in the adjacent section lying above it substantially retain
their original orientation, i.e. the fibre orientation in this
section remains essentially parallel to the two principal
faces. The crimping process produces a higher density
in the section that has been crimped and this section will
also be characterized by greater compressibility (a kind
of crinkled zone), whereas the properties of the adjacent
layer or section, which has not been crimped, will not
have been modified and therefore remain substantially
as before. This produces the desired balanced relation-
ship between flexibility and flexural rigidity, a feature that
is further facilitated by the enhanced density produced
by the crimping process.

[0010] For the purposes of the invention it will be ad-
vantageous to subject only a single section to the crimp-
ing process, in particular, one of the sections that delimit
one of the principal faces and extend over the entire
length of the board or sheeting.

[0011] The crimping process can be advantageously
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performed by means of conveyers arranged in se-
quence and operated at different speeds and, more pre-
cisely, at gradually diminishing speeds. A kind of rippling
or goffering effect will thus be obtained at the interface
between adjacent conveyers operated at different
speeds, because the upstream conveyer will supply
more mineral wool than is taken away by its downstream
counterpart. In this connection it will be advantageous
if the conveyers are arranged below the mineral wool
sheeting, because in that case the self-weight of the low-
er section of the mineral wool sheeting will subject it to
the desired crimping process in a very controlled man-
ner. In general principle two conveyers operated at dif-
ferent speeds would be sufficient for the desired crimp-
ing process to be rendered possible, but it will be more
appropriate to provide four such conveyers and, when-
ever necessary, more than four may also be provided.
Particularly advantageous is the use of endless convey-
er belts. If necessary, above the conveyer unit made up
of the conveyers with gradually diminishing speeds
there may be arranged a conveyer or several conveyers
to act almost as a holder-up or counter-pad, in which
case the crimping process may be carried out by the
conveyers in contact with the upper face of the mineral
wool sheeting.

[0012] A uniform rippling effect will be obtained when
the conveyer speeds also diminish in a uniform manner.
The greater the speed difference between successive
conveyers, the more intense will be the crimping proc-
ess.

[0013] It will be appropriate for the speed of the fastest
conveyer of the conveyer sequence to be about 20%
greater than the speed of the hardening kiln, while the
speed differences between successive conveyers
should be of the order of 4%. The length of the carrying
run of the diminishing-speed conveyer sequence can al-
so be used as a control parameter for the crimping proc-
ess. The shorter the carrying run of these conveyers,
the more intensive will be the crimping process and the
resulting crimping structure. The thickness of the sec-
tion with the crushed fibres can likewise be determined
by means of an appropriate choice of the length of the
conveyer belts, but also the distance between the con-
veyers.

[0014] The mineral wool product in accordance with
the invention, especially the mineral wool board, is char-
acterized by the fact that it contains at least two sections
with different fibre orientations, and it will be advanta-
geous if one of these sections delimits one of the prin-
cipal faces of the board and if the said section has afibre
structure that has been produced by means of a crimp-
ing process. It will also be advantageous for the mineral
wool product to be made up of only two sections with
different fibre orientations. In that case the section that
has been structured by means of the crimping process
can account for up to 90% of the total product thickness,
but in general its thickness will not exceed one third of
this total thickness. In this way the product can be given
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the desired finely balanced relationship between the
flexibility and the desired flexural rigidity.

[0015] A preferred implementation example will now
be described with the help of two figures, of which

Figure 1 shows the mineral wool board in accord-
ance with the invention in its built-in position
between two beams of a ceiling, and

Figure 2  shows a side view of a conveyer system to

explain the manufacturing method in ac-
cordance with the invention.

Both figures are purely schematic and not to scale.
[0016] As is the normal practice in mineral wool pro-
duction, the mineral wool board 1 shown in Figure 1 is
formed by cutting a certain length of mineral wool sheet-
ing that was produced by collecting mineral wool fibres
on a conveyer belt, adding a binding agent and then
passing the whole through a kiln (furnace) for hardening.
When mineral sheeting is produced in this manner, the
greater part of the fibres are oriented parallel to the con-
veyer belt surface on which they are collected and there-
fore parallel to the two principal faces of the sheeting.
In Figure 1 the two principal faces of the mineral wool
board have been assigned the numbers 2 and 3.
[0017] As schematically shown in Figure 1, the min-
eral wool board 1 of the illustrated implementation ex-
ample consists of two sections with different fibre align-
ments or orientations, namely a section 4 that delimits
or constitutes the upper principal face 2 of the board 1
and a lower section 5 that delimits or constitutes the op-
posite principal face 3 of the board 1. Due to the de-
scribed method of producing the sheeting, the fibres in
the upper section 4 are substantially parallel to the two
principal face 2 and 3. The fibres in the lower section
5, on the other hand, are rippled and/or folded in the
manner of a meandering river, a state of affairs that is
obtained by means of the crimping process to be de-
scribed with the help of Figure 2. It can be seen that the
fibres in the lower section 5 are no longer predominantly
parallel to the principal faces of the board, the fibres be-
ing rather characterized by an up and down pattern and
a limited parallel alignment, so that the structure in a
certain sense can be broadly described also as a wave-
like structure. Owing to this fibre pattern, the flexibility
of board 1 is rather greater than that of a board in which
all the fibres are substantially parallel to the principal
faces. Owing to the partial crimping process, moreover,
section 5 will have a greater density and this, in its turn,
constitutes an advantage inasmuch as it enhances the
rigidity, a desired feature that facilitates handling when
the mineral wool board has to be inserted or pressed
into the space between rafters or beams and also has
favourable effects on the contact between the board and
the rafters or beams. The board is therefore particularly
suitable whenever the board does not have to be self-
supporting in retaining its positions between the rafters
or beams, but the rafters or beams have some kind of
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closure on their underside, wooden boarding for exam-
ple, in which case the mineral wood board 1 can be in-
serted from above.

[0018] In the implementation example illustrated in
Figure 1 the upper section 5, which has undergone the
additional crimping treatment, and the lower section 4 ,
which has not undergone this treatment, are of roughly
the same thickness, so that the thickness of the upper
section 4 and the thickness of the lower section 5 ac-
count for roughly 50% of the total board thickness each.
It should however be noted that the transition between
the treated section 5 and the untreated section 4 , where
the fibres have remained substantially parallel to the
principal faces of the board, is gradual, i.e. the passage
from the rippled fibres of the treated section 5 to the par-
allel alignment of the fibres of the untreated section 4 is
not sudden, but the rippled and more or less wavelike
or up and down pattern of the fibres tends to flatten in
the direction of the parallel alignment and to constitute
a transition section, as has been roughly indicated in
Figure 1. The intensity of the crimping process can be
regulated by appropriate setting of the operating param-
eters and the rippling of the fibres can therefore be made
either more or less pronounced.

[0019] By way of example, the mineral wool board 1
shown in Figure 1, which may in particular be made of
glass wool, has a length L (prior to being built in) of 980
mm and a width of 600 mm. The thickness of the illus-
trated implementation example amounts to 150 mm.
These values may however be freely chosen according
to the particular application and are not to be understood
as limitative in any way. In actual fact the dimensions of
the board or the sheeting can be chosen to match the
proposed application. As brought out by a comparison
between the board as such (upper part of the figure) and
the board in its built-in position (lower part of the figure),
the board 1 is made available in such a way that its
length L, here 980 mm, is slightly greater than the clear
distance between the rafters. When the board 1 has to
be builtin, itis first compressed in the longitudinal direc-
tion and then pressed between the beams 6 of a ceiling
7 , the clear distance between the beams amounting to
960 mm. This means that the board is kept in position
between the beams 6 by means of the pressure fit
caused by the elastic restoring force built up during the
insertion operation. The excess length U is indicated in
Figure 1 and in this particular case amounts to about
2% of the length L of the board 1. When boards have to
be inserted between rafters or beams, it will generally
be appropriate to work with excess lengths U in the
range between 1.5 and 5%.

[0020] Figure 2 shows the customary conveyer belt 8
transporting a strip or blanket 10 of mineral wool sheet-
ing on its carrying run 9 ; the said mineral wool strip
comes from the mineral wool production plant and the
adjustable calibration roll 10" is used to bring it to the
required thickness. As a general rule, the sheeting will
then pass over the two conveyers 11 and 12 of a hard-
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ening kiln, where the binding agent is hardened to form
the finished mineral wool sheeting strip.

[0021] With a view to forming the mineral wool board
or sheeting in accordance with the present invention,
however, at least two and preferably four additional con-
veyers 14-17 (as shown in the figure) have to be provid-
ed before the hardening kiln 13 , the said conveyers be-
ing here shown as endless belt conveyers. These con-
veyer belts are here arranged below the mineral wool
strip or blanket 18 that is being taken to the hardening
kiln 13 , so that the mineral wool strip 17 is being carried
on these conveyers 14-17 until just before it enters the
hardening kiln 13 . These conveyers are arranged in im-
mediate sequence and each downstream conveyer, say
the conveyer 14, is operated at a smaller speed than
the immediately following upstream conveyer, here the
conveyer 15 . This means that the speed of the convey-
ers 17-14 gradually diminishes from conveyer 17 to con-
veyer 14 and in the implementation example here illus-
trated the reduction from conveyer 17 to conveyer 14 is
effected in three identical steps. But such a uniform
speed reduction from one conveyer to the next is not by
any means obligatory. Rather, the successive speed re-
ductions may differ, always provided that the conse-
quent differences in the crimping structure are desired.
In the implementation example here shown, if we take
the transporting speed of the conveyers to be 100%, it
will be appropriate for the conveyer 17 to be operated
at a speed of 116% and the three subsequent conveyers
at speeds of, respectively, 112%, 108% and 104%. In
this case the conveyer 8 will be operated at 120%, so
that advantageously there will be five transitions be-
tween conveyers operated at different speeds. This will
produce the staged rippling structure with the up and
down pattern of the fibres shown and described in Fig-
ure 1.

[0022] If necessary and as shown in Figure 2, use
may also be made of a conveyer 19 arranged above the
mineral wool sheeting strip and the conveyers 14-17 or
also several such conveyers arranged in sequence,
though all these conveyers will have to be operated at
the same speed if interference with the essentially par-
allel alignment of the fibres in the upper section of the
mineral wool strip is to be avoided. Nevertheless, such
upper conveyers can also be used to crimp the mineral
wool strip and thus to modify its fibre structure. But even
when such upper conveyers are installed, the crimping
process can also be carried out without them, for all that
has to be done is to set them at a certain distance from
the upper face of the mineral wool strip carried on the
conveyers 14-17 .

[0023] Ascanbe seen, the method in accordance with
Figure 2 can be used to produce an endless mineral
wool strip with a desired crimping structure in the lower
section, though it is equally possible to produce strips
or boards of limited length. It will however be advanta-
geous to produce an endless strip, in which case the
required mineral wool boards can be obtained by appro-
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priately sectioning the strip as it leaves the hardening
kiln.

[0024] Overall, the mineral wool product in accord-
ance with the invention makes it possible to provide heat
insulation between rafters and beams without wasting
material, since this product, given the partial crimping
process to which it has been subjected, possesses an
appropriate crinkling zone and can therefore compen-
sate 1.5 - 5% of the clear distance between the rafters
or beams without any problems. Lastly, the slight loss
suffered by the so-called A-value as a result of the fibre
realignment caused by the crimpling process is com-
pensated by the fact that the initial gross density - which
may lie in the range between 8 and 30 kg/m3, and par-
ticularly between 15 and 20 kg/m3 - is stepped up by
about 0.5 kg/m3 as a result of the crimping process.

Claims

1. A method for the manufacture of a mineral wool
product, especially a mineral wool board, in which
the mineral wool fibres are collected on a conveyer,
receiving the addition of a binding agent, to form a
board or a sheeting strip, the alignment of the said
fibres being substantially parallel to the two princi-
pal faces of the board or strip or the collection sur-
face of the conveyer, and in which the board or strip
is subsequently hardened, characterized in that at
least one section (5) that delimits one of the princi-
pal faces of the board or strip is subjected to a
crimping process before being hardened.

2. A method in accordance with Claim 1, character-
ized in that only one of the two sections (4, 5) de-
limiting the principal faces (2, 3) of the board or strip
is subjected to the crimping process.

3. A method in accordance with Claim 1 or Claim 2,
characterized in that with a view to triggering the
crimping process the board or strip is passed over
at least two conveyers (14-17), preferably belt con-
veyers, that are operated at different speeds, each
downstream conveyer (14) being operated at a
smaller speed than the conveyer (15) situated im-
mediately upstream of it.

4. A method in accordance with any one of Claims 1
to 3, characterized in that four or five conveyers
(14-17) are arranged in sequence and operated at
different speeds.

5. A method in accordance with any one of the pre-
ceding claims, characterized in that the operating
speeds of successive conveyers are uniformly re-
duced..

6. A method in accordance with any one of the pre-
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10.

11.

12.

13.

14.

ceding claims, characterized in that the operating
speed of the fastest conveyer is about 20% greater
than the speed of the conveyer belts (11, 12) of the
hardening kiln (13).

A mineral wool product, especially a mineral wool
board for the heat insulation of roofs, walls and ceil-
ings, characterized in that the board (1) consists
of at least two sections (4,5) with different fibre ori-
entations, that the sections (4, 5) with different fibre
orientation extend parallel to the two opposite prin-
cipal faces (2, 3) of the product or the board, and
that one of the sections (5) delimits one of the prin-
cipal faces (3) and the fibres in this section (5) are
rippled and/or curled and/or form meanders in the
longitudinal direction.

A mineral wool product in accordance with Claim 7,
characterized in that the fibres in the section (4)
delimiting the other principal face (2) are substan-
tially aligned parallel to the plane of the principal
face (2, 3).

A mineral wool product in accordance with Claim 7
or Claim 8, characterized in that the product con-
sists of only two sections with different fibre orien-
tation.

A mineral wool product in accordance with any one
of Claims 7 to 9, characterized in that the gross
density amounts to 8-30 kg/m3, especially 15-20 kg/
m3.

A mineral wool product in accordance any one of
Claims 7 to 10, characterized in that the section
(5) has a thickness of up to 90% of the total product
thickness, especially up to one third of the said
product thickness.

A mineral wool product in accordance any one of
Claims 7 to 11, characterized in that the gross den-
sity of the crimpled section (5) is about 6-8% greater
than the gross density of the non-crimpled section

(4).

A mineral wool product in accordance any one of
Claims 7 to 12, characterized in that the fibre ori-
entation in the crimpled section (5) is formed by a
predominantly meander- or wavelike structure (fi-
bres up and down with respect to the plane parallel
to the two principal faces).

A mineral wool product in accordance any one of
Claims 7 to 13, characterized in that the transition
from the crimpled section (5) to the non-crimpled
section (4) is not jump-like and takes place gradu-
ally.
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15. A mineral wool product in accordance any one of
Claims 7 to 14, characterized in that when the min-
eral wool board (1) is to be built in between rafters
or beams, it is made available with a length that ex-
ceeds the clear distance between the rafters or
beams by between 1.5 and 5.0%, preferably 2%.
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