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(57) Abstract: The present invention relates to a method for the manufacture of a perforated nonwoven material 1, whereby a pre-
bonded nonwoven 14 with embossing points is guided to a nonwoven perforation device 5, needles 8 of a needle roller 6 engage into
the prebonded nonwoven 14 and perforate it, and the perforated nonwoven material 1 then undergoes further processing. A ratio is
set between the number of needles to the number of embossed points of between 0.15 and 0.25 and a ratio of hole size to embossed

point size of between 0.15 and 0.25.
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THERMOBONDED AND PERFORATED NONWOVEN

The present invention relates to a method of manufacturing a
perforated nonwoven and a perforated nonwoven. Furthermore, a
nonwoven perforation device for performing the method and/or

for manufacturing the nonwoven is provided.

Perforating materials is part of the prior art if the intention
is to provide specific properties in materials, such as
permeability to liquid and/or vapour. For example, providing a
top sheet of a material for a hygiene article with perforations
is known from U.S. Patent 3,965,906. For this purpose, a needle
roller is used, which is positioned diametrically opposite a
brush roller. Using this perforation device, a film or a
nonwoven 1is perforated. The nonwoven or film is to absorb
ligquid and conduct it through when it is used as a top sheet in
a hygiene article. A perforation device which has a needle
roller and a perforated roller is known from European Patent
Application 1 046 479 Al and from European Patent Application 1
048 419. Nonwoven materials and films may be passed through
between the needle roller and the perforated roller and
perforated. Using this device, three-dimensional perforation

holes are also to be achieved in particular.

The object of the present invention is to allow continuous

perforation of approximately circular holes.

This object is achieved with a method for manufacturing a
perforated nonwoven, a perforated nonwoven having the features
of Claim 5, a perforated nonwoven having the features of Claim
6, and a nonwoven perforation device having the features of
Claim 7. Further advantageous embodiments and features are

specified in the dependent claims.

The present invention provides a method of manufacturing a

perforated nonwoven, a prebonded, particularly thermobonded
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nonwoven having embossed points being guided to a nonwoven
perforation device. ©Needles of the needle roller of the
nonwoven perforation device engage 1in the nonwoven and
perforate the nonwoven. The nonwoven is subsequently processed
further. This may occur either directly after the nonwoven
perforation device or at a later time. For example, the
nonwoven is wound up using a rewinder after the perforation.
The surface of the nonwoven may also be treated. For example,
one or more substances may be applied. The present invention
provides that the ratio between a needle number of the needle
roller and an embossed point number of the thermobonded
nonwoven provided with embossed points 1is set between 0.15 and
0.25 and a ratio of a hole size in the perforated nonwoven to
an embossed point size of the thermobonded nonwoven is set
between 0.15 and 0.25. A further improvement may be achieved if
the ratio between perforation count and embossed point number
is between 0.15 and 0.19. An additional improvement may also be
observed if the ratio between hole size and embossed point size
is between 0.15 and 0.109.

It has been shown that it is advantageous for achieving holes
which are circular as possible in the perforated nonwoven 1f
the corresponding perforation tool and the embossed points in
the nonwoven are tailored to one another. Otherwise, the
perforated holes may have notches or may be implemented as
oval. In particular, i1t has been shown to be advantageous, for
a predetermined embossed surface, to use a corresponding number
of many small embossed figures, instead of manufacturing this
embossed surface through a few large embossed figures and, in
particular, embossing points. Experiments have shown that
during a perforation step, smaller embossed figures may be
displaced much more easily than large figures. In the
following, the concept of embossed point is to be understood as
all embossed figures which fall under the definition above.
According to one embodiment, the embossed figures cover the

entire surface without any intermediate space. According to
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another embodiment, the embossed figures are at least partially
provided with an intermediate space, in the form of a ring, for
example. Further embossed figures may be round, rhomboidal,
oval, rectangular, and/or approximately star-shaped. Different

embossed figures may also be used together.

Parameters of experimental rollers, using which different tests
were performed, may be read from the following table. The
rollers used were engraved rollers. The embossed figures may,
however, also be applied to a matrix through spark erosion or
other production methods, for example. The matrix does not
absolutely have to be a roller. Instead of a roller, a strip or

something similar may also be used.

Roller Figure Pressing |Pressing |Figures Pressing
shape in|area area [number/ |area
top view |dimension| [mm?] cm? ] proportion
[rom ] [ 5]
Roller 1 |Circular |0.541 0.208 69.86 14.49
Roller 2 |Circular [0.756 0.449 32.65 14.66
Roller 3 |Oval 0.834~* 0.325 49.90 16.19
0.495

It has been shown to be advantageous i1f a pressing area of an
embossed figure is 1in a range between 0.15 mm? and 0.4 mm?,

preferably in a range between 0.18 mm® and 0.35 mm?. The number

of embossed figures is to be between 43 per cm? and 80 per cm?.
A pressing area proportion on a roller is preferably between

10 % and 18 %, for example.

It is advantageous if a nonwoven is used which has an embossed
point count between 55 points/cm® and 80 points/cm?. An
appropriately thermally treated nonwoven may be provided from
an unwinder. Another embodiment provides that the nonwoven is

guided directly from a nonwoven production device to a
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thermobonding device. Subsequently, the thermally bonded
nonwoven having the desired embossed point count and embossed
point size 1is guided to the nonwoven perforation device.
Between 10 perforation/cm2 and 20 perforation/cm® are preferably
produced in the nonwoven. Particularly in the field of hygiene
applications, this number of perforations has been shown to be
advantageous for absorbing the liquids which encounter the
nonwoven. For hygiene applications, the perforated nonwoven is
used as a top sheet, for example. Further fields of application

are the household field, for example, top sheets in dishcloths,

the medical sector, for cover sheets, for example, for
protective clothing, and other fields. Furthermore, the
nonwoven may be used in filtration applications, in

construction, and/or in laminates with other materials. These
may be fabrics, films made of metal or thermoplastic material,

and even rigid surfaces, paper, paperboard, or even nets.

Dimensions of a needle roller, using which exemplary

experiments were performed, are listed in the following table.

Roller Needle Needle Needle [Needles Needle
shape in|diameter area [number/cm |area
top view | [mm] [mm? ] 2] proportion
[ 3]
Needle Circular |1.95 2.987 15.36 45.86
roller

An insertion depth of the needles was preferably between 2 mm
and 4.5 mm, particularly between 2.5 mm and 3 mm, for example.
The insertion depth of the needles is particularly a function
of the nonwoven thickness. Preferably, particularly for the
hygiene field, nonwoven weights between 14 gsm and 50 gsm are
used. In other fields, nonwoven weights of more than 50 gsm may
be used, particularly in construction, for textiles, and for
geotextiles.
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A preferred hole size in the nonwoven is between 0.8 mm® and
1.8 mm?. Furthermore, a perforated nonwoven which has embossed
points caused by thermobonding has a ratio of a perforation
count to an embossed point count between 0.15 and 0.25 and a
ratio of a hole size to an embossed point size between 0.15 and
0.25. A further improvement may be achieved if the ratio
between perforation count and embossed point count is between
0.15 and 0.19. An additional improvement may also be observed
if the ratio between hole size and embossed point size is
between 0.15 and 0.19.

The following table reproduces exemplary data of a perforated
nonwoven. This is data which was obtained from a single-layer

spunbonded nonwoven having an area weight of 30 gsm.

Hole dimensions Area [mm?] 1.16
Diameter MD [mm] 1.33
Diameter CD [mm] 1.11
Axis ratio MD/CD 1.2
Open area [ %] 18.7
Thickness [mm ] 0.709
Tensile strength MD [n/50mm] 26.63
CD [N/50mm] 23.52
Extension At rupture MD [ %] 21.93
At rupture CD [ %] 30.14
MD: machine direction CD: cross direction

Different strength properties may be influenced through
different variables. These variables may be the number of
perforations, the number of bonding embossings in the nonwoven,

their size, and also other parameters.

The corresponding parameters are preferably to be set in such a
way that the nonwoven has a strength in MD which is greater

than a strength in CD. In particular, the nonwoven has a
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minimum strength of 6 N/50 mm in CD and 8 N/50 mm in MD.
Preferably, particularly in hygiene applications if the
nonwoven 1s used as a top sheet, for example, the nonwoven has

a strength which is at least 20 N/50 mm in both directions.

The nonwoven used may be single layer or multilayer. It may
have one or more polymers. Usable polymers are particularly
polypropylene, polyethylene, polyamide, polyester, etc. The
nonwoven may be a spunbonded nonwoven, a meltblown, a staple
fiber nonwoven, or something different. The fibers of the

nonwoven may be multicomponent fibers.

According to a further idea of the present invention, a
perforated nonwoven 1is provided which has embossed points
produced by thermobonding. The perforations have crater-like
perforation edges in the nonwoven, which arise from the
nonwoven. A longest axis of an embossed point in the nonwoven
is smaller than a height of a perforation edge of a perforation
in the nonwoven. In particular, the perforation edge to be
considered is positioned neighboring the embossed point whose
longest axis is considered in the ratio to the height of the
perforation edge. It has been shown that with this type of
selection of a ratio between three-dimensionality and the
perforation and thermal bonding of the nonwoven, an especially
large uniformity of round perforations may be observed, which

may be produced continuously.

A further idea of the present invention provides that a
nonwoven perforation device is provided for performing a method
described above and/or for manufacturing a nonwoven described
above. The nonwoven perforation device has at least one needle
roller and a counter roller. The needle roller and the counter
roller form a gap. A nonwoven is guided through the gap for
perforation. The needle roller has a needle count between 10
needles/cm® and 25 needles/cm?. At least some of the needles

have a circular diameter. An effective needle diameter 1is
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between 1.5 mm and 2.5 mm. A needle area component of the
The

effective needle diameter is the diameter which generates the

o)

surface of the needle roller is between 35 % and 65

o

perforations in connection with the nonwoven and is responsible

for their size.

Advantageous features and embodiments arise from the following
drawing. The features illustrated therein do not restrict the
present invention as such, however, but rather may be combined
with the features already described into further refinements of

the present invention, not described here in greater detail.

Figure 1 shows a first perforated nonwoven,

Figure 2 shows a close-up of a perforation, and

Figure 3 shows a nonwoven perforation device in a schematic

view.

Figure 1 shows an example of a perforated nonwoven 1. The
nonwoven is single-layer and has an area weight of 30 gsm. The
nonwoven 1is a spunbonded nonwoven, which has been produced
according to the Dokan method. A standard polypropylene was
used as the thermoplastic material. The nonwoven is illustrated
here in a top view, black cardboard being used as an underlay.
Furthermore, this view is in a scale which shows dimensions in
mm. The zoom factor used here is 1.5. Beside the perforations
2, which may be seen as black holes, there are embossed points
3. The embossed points 3 are much smaller than the perforations
2. The perforations 2 are preferably larger than the embossed
points 3 by at least a factor of 4.

Figure 2 shows an enlargement of Figure 1. The perforated
nonwoven 1 1is i1llustrated with a perforation 2 and the
surrounding embossed points 3. It may be seen that fibers of

the nonwoven 1 are displaced by the perforation procedure and
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form a perforation edge 4. The fiber structures are preferably
maintained in this case. The fibers have not been melted. A
further embodiment provides that the fibers are heated to the
softening temperature, so that neighboring fibers adhere to one
another on their surface. Embossed points 3 are also partially
included in this perforation edge 4. Although these embossed
points cause a certain rigidity and strength in the nonwoven,
the embossed point size 1is tailored in such a way that
perforation still leads to approximately circular holes. If the
embossed point size is too large in relation to the size of the
perforation 2, there is the danger that the holes will have
notches. Instead of circular perforations 2, oval holes or
holes having another shape could also arise. It has been shown
to be especially advantageous if a longest axis of an embossed
point i1s smaller than a height of a perforation edge 4, which
arises through deformation of the nonwoven during the
perforation. The relatively strong embossed point is otherwise
deformed through the deformation of the nonwoven in such a way

that indentations arise at the edge of the perforation hole.

Figure 3 shows a nonwoven perforation device 5 having a needle
roller 6 and a counter roller 7. Needles 8 are positioned on
the needle roller 6. The needles 8 engage in the surface 9 of
the counter roller 7. The surface 9 is preferably yielding to
the needles 8. In particular, the surface 9 may have a felt
material. Furthermore, the nonwoven perforation device 5 has an
unwinder 10. A prebonded nonwoven 14, which 1is provided with
embossed points, i1s guided from the unwinder 10 to the counter
roller 7 via rolls 12. The rolls 12 preferably have a tension
measuring roller 13. The tension measuring roller allows a
tensile force, which acts on the nonwoven 14 to be perforated,
to be checked. The tensile force may, for example, be set via
the rolls 12 and via the tension measuring roller 13,
particularly also in interaction with the counter roller 7 and
the unwinder 10. From the tension measuring roller 13, the

nonwoven 14 to be perforated is guided to the counter roller 7
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and loops around it for a specific range. This range is
preferably greater than 45 degrees. In this range, the nonwoven
may be heated, for example. 1In particular, there is the
possibility of heating the nonwoven to a temperature which lies
below the melting temperature of the polymer used or the
polymers from which the nonwoven was produced. Furthermore, the
nonwoven may also be heated up to a limit of the softening
temperature of the thermoplastic material. From the counter
roller 7, the nonwoven 14 to be perforated is guided into a gap
15. The gap 15 is formed by the needle roller 6 and the counter
roller 7. In the gap 15, the nonwoven 14 to be perforated is
perforated by the needles 8. In this case, the needles 8 are
engaged with the surface 9 of the counter roller 7. According
to this embodiment of the nonwoven perforation device 5, this
perforated nonwoven 1s preferably guided from the counter
roller 7 to the needle roller 6. The nonwoven preferably
remains on the needle roller 6 for a certain looping range. The
looping range 1s preferably greater than 45 degrees, in
particular, it is in a range between 90 degrees and 270
degrees. Keeping the perforated nonwoven 1 on the needle roller
6 particularly leads to stabilization of perforation edges.
Instead of looping of the needle roller 6, the perforated
nonwoven may also be guided to a winder 16 after the gap 15.
Rolls 12 are preferably again positioned between the needle
roller 6 and the winder 16. One of the rolls 12 is preferably a
tension measuring roller 13. The perforated nonwoven 1 coming
from the needle roller 6 may be again be wound on the winder 16

at an adjustable defined tension in this way.
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PATENT CLAIMS

1. A method for the manufacture of a perforated nonwoven
material (1), whereby a prebonded nonwoven (14) with
embossed points (3) 1s conducted to a nonwoven
perforating device (5). Needles (6) of a needle roller
(6) engage in the prebonded nonwoven (14) and perforate
it, and the perforated material (1) then undergoes

further processing,
characterised in that

a ratio between the number of needles and the number
of embossing points is set of between 0.15 and 0.25
and a ratio between hole size and embossing point size
of between 0.15 and 0.25.

2. The method according to Claim 1, characterised in that
the nonwoven (14) is thermobonded with a number of
embossing points of between 55 points/cm2 and 80

points/cm®.

3. The method according to Claim 1 or 2, characterised
in that Dbetween 10 perforations/cm2 and 25

perforations/cm® are created in the nonwoven (14).

4. The method according to Claim 1, 2 or 3, characterised
in that a hole size of between 0.8 mm® and 1.8 mm® is

created in the nonwoven (14).

5. A perforated nonwoven material (1), which exhibits
embossing points (3) incurred by thermobonding,
characterised in that the nonwoven (14) exhibits a
ratio of the number of perforations to the number of
embossed points of between 0.15 and 0.25 and a ratio
of hole size to embossed point size of between 0.15
and 0.25.
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6. The perforated nonwoven material (1) which'exhibits
embossed points (3) incurred by thermobonding, whereby
perforations (2) in the nonwoven material (1) exhibits
perforation edges (4) similar to craters, which rise
up from the nonwoven material (1), characterised in
that a longest axis of an embossed point (3) is smaller
than a height of a perforation edge (4) of a perforation

(2) in the nonwoven material (1).

7. A nonwoven perforation device (5) for the performance
of a method according to Claim 1 and/or for the
manufacture of a nonwoven according to Claim 5 and/or
6, with at least one needle roller (6) and a
counter-roller (7), whereby the needle roller (6) and
the counter-roller (7) form a gap (15), through which
a nonwoven material (14) is conducted for the purpose

of perforation,
characterised in that

the needle roller (6) exhibits a number of needles
of between 10 needles/cm® and 25 needles/cm?, whereby
the needles (8) exhibit at least in part a circular
diameter, have an effective needle diameter of between
1.5mm and 2.5 mm, and have a needle surface proportion
of between 35 % and 65 %.
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