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(54) Spinneret comprising bilobal spinning orifices

(57) The spinneret (140a) is used for manufacturing
a web by a spunbond process or meltblown process, and
has longitudinal axis (X) that corresponds to the width of
the spunbonded or meltblown web. Said spinneret com-
prises bilobal spinning orifices (141) each having a lon-

gitudinal central axis (A). The angle (α) between the lon-
gitudinal axis (X) of the spinneret and the longitudinal
central axis (A) of one bilobal spinning orifice (141) is
between 75° and 87°, in order to improve the cooling and
attenuation of the filaments.
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Description

Technical field

[0001] The present invention relates to the field of
spunbond technology or meltblown technology. In this
field, the invention relates to an improved spinneret for
manufacturing spunbonded or meltblown nonwovens,
said spinneret comprising bilobal spinning orifices.

Prior art

[0002] Spunbonded nonwoven webs are produced by
depositing extruded spun filaments onto a collecting
moving belt, preferably a foraminous belt, in a random
manner, and by bonding the filaments.
[0003] For spinning the filaments, an extrusion die
comprising a plate perforated with a lot of small orifices,
and usually referred as spinneret plate, is used. Gener-
ally, a spinneret plate comprises more than one hundred
spinning orifices per meter. The continuous spun fila-
ments are formed by forcing one or several molten ther-
moplastic polymers to pass through said small orifices
of the spinneret plate. For producing spunbonded non-
woven webs having a large width, only one spinneret
plate can be used or several spinneret plates that are
placed side by side can be used.
[0004] The shape in cross section of each filament is
given by the geometry of the spinning orifice of the spin-
neret plate through which the filament is being formed.
Different shapes of filaments can be produced to date,
like for example round filaments, bilobal filaments, trilobal
filaments. More particularly, for producing a bilobal fila-
ment, also commonly referred as "papillon" filament, a
bilobal orifice consisting essentially of two circular aper-
tures connected with one another by a connecting aper-
ture is used. All the spinning orifices of a spinneret plate
can have the same geometry, or a spinneret plate can
have spinning orifices of different shapes, like for exam-
ple round orifices combined with bilobal orifices.
[0005] In a spunbond process, before depositing the
filaments onto the collecting moving belt, the spun fila-
ments are rapidly cooled by cold air streams that are
blown below the spinneret plate (quenching step), and
the filaments are then stretched and attenuated by addi-
tional blown air streams in order to orient the molecular
chains and increase the filament strength.
[0006] The melt blown process is somewhat similar to
the spunbond process from an equipment and operator’s
point of view. The two main differences between a melt
blown process and a spunbond process that use air at-
tenuation are: (i) the temperature and volume of air used
to attenuate the filaments and (ii) the location where the
filament draw or attenuation force is applied. More par-
ticularly, in the meltblown process, a high volume air flow
at a temperature which is typically equal or slightly greater
than the melt temperature of the polymer, is used to at-
tenuate the filaments. In contrast, the spunbond process

generally uses a smaller volume of cold air close to am-
bient temperature to first quench and solidify the fila-
ments and then to attenuate said filaments. Thus in the
meltblown process, the draw or attenuation force is ap-
plied at the exit of the extrusion die (spinneret) while the
polymer is still in the molten state, whereas in the spun-
bond process, this force is applied at some distance from
the spinneret plate, after the polymer has been cooled
and solidified (quenching step).
[0007] Another difference between a spunbonding unit
and a meltblown unit consists in the structure of the spin-
neret. More particularly, whereas the spinneret of a spun-
bonded unit comprises an apertured spinneret plate
through which the molten polymer is extruded, in a typical
meltblown unit, the spinneret generally comprises a so-
called die nosepiece with spinning orifices. There are typ-
ically two types of die nosepiece. One type is the capillary
type wherein slots are milled into a flat surface and then
matched with identical slots milled into a mating surface.
The two halves are then matched and carefully aligned
to form a row of spinning orifices. The second type is the
drilled-hole type wherein spinning orifices are drilled in a
single block of metal.

Object of the invention

[0008] One main objective of the invention is to im-
prove the spinning of bilobal filaments in a spunbond
process or in a meltblown process.

Summary of the invention

[0009] This objective is achieved by using the spinner-
et of claim 1.
[0010] According to the invention, the particular orien-
tation of the bilobal spinning orifices as defined in claim
1 improves the circulation of the air around the filaments,
and thus improves the cooling and attenuation of the fil-
aments.

Brief description of the drawings

[0011] Other characteristics and advantages of the in-
vention will appear more clearly on reading the following
description preferred embodiments of the invention,
which description is given by way of non-limiting example
and is made with reference to the accompanying draw-
ings, in which:

- Figure 1 is a schematic representation of a spun-
bonding unit,

- Figure 2 is a top view of a spinneret plate according
to the invention,

- Figure 3 is an enlarged view of a part of the spinneret
plate of figure 2,

- Figure 4 is an enlarged view of a bilobal orifice of the
spinneret plate of figure 2 or 3,

- Figure 5 is a view in transversal cross section of the
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spinneret plate of figure 2 in the region of spinning
orifice,

- Figure 6 is a schematic representation in perspective
view of a die nosepiece of a spinneret for a melt
blown unit,

- Figure 7 is a schematic view in cross section of a
part of spinneret of a melt blown unit, comprising the
die nosepiece of figure 6,

- Figure 8 is a bottom view of the die nose piece of
figure 7 showing the row of bilobal spinning orifices.

Detailed description

[0012] Figure 1 shows a spunbonding unit 1 compris-
ing:

- an extruder 10,
- a spinning pump 11 connected to the outlet of the

extruder via a duct 12 and a filter 13,
- a spinning beam 14 comprising a spinning pack 140

connected to the outlet of the spinning pump 11 and
fitted with a spinneret plate 140a,

- air suction means 15,
- air quenching means 16,
- an air drawing unit 17
- a conveyor belt 18.

[0013] In operation, a thermoplastic polymer, option-
ally blended with additives, is processed in the extruder
10 in order to obtain a molten polymer. Said molten pol-
ymer is pumped by the spinning pump 11 within the duct
12 and through the filter 13, and is fed by the spinning
pump 11 to the spinning pack 140 (extrusion die).
[0014] Referring to figure 2, the spinning pack 140
comprises a spinneret plate 140a of longitudinal axis X
and having a lot of bilobal spinning orifices 141. Typically,
the spinneret plate 140a comprise for example between
2000 orifices per meter (in the direction of longitudinal
axis X), and 6000 orifices per meter. This plate 140 is
orientated in such a way that the longitudinal axis X of
the plate is perpendicular to the plan of figure 1.
[0015] Referring to figure 5, the spinneret plate 140a
comprises a top surface 140b and a bottom surface 140c.
For each bilobal spinning orifice 141, a first cavity 141 a,
a second cavity 141 c of smaller dimension in cross sec-
tion, and a transition cavity 141 b connecting the first 141
a and second cavity 141c are drilled in the plate 140a.
The first cavity 141a has a cylindrical cross section and
has a polymer inlet 141d in the top surface 140b of the
spinneret plate 140a. The second cavity 141c has a bilo-
bal cross section and a polymer outlet 141 (bilobal orifice)
in the bottom surface 140c of the spinneret plate 140a.
[0016] In figure 5, the polymer flow is symbolized by
arrow P. In operation of the spinneret plate 140a, the
filtered molten polymer is pushed and forced by the spin-
ning pump 11 through the cylindrical cavity 141a, through
the transition portion 141 b and through the second bilo-
bal cavity 141 c of each spinning orifice 141 and forms

continuous spun filaments F at the outlet of the spinneret
plate 140a. The spun continuous filaments F have a bilo-
bal shape corresponding to the shape of the bilobal spin-
ning orifices 141.
[0017] Below the spinneret plate 140a, air suction
means 15 comprising two suction boxes are provided for
sucking the monomers and oligomers (by products) from
the spinning pack.
[0018] Below the suction means 15, air quenching
means 16 comprising air cooling boxes 16a, 16b, are
provided for blowing cold air streams F1, F2 on both sides
of the curtain of filaments F. Said cold air streams F1, F2
are directed towards the curtain of filaments F in a trans-
versal direction (figure 1 - arrow T) that is substantially
parallel to the spinneret plate 140a and perpendicular to
the longitudinal axis X of the spinneret plate 140a. In
operation, the filaments F are rapidly cooled by said cold
air streams F1. F2. This cooling step is more commonly
referred as quenching step.
[0019] The air drawing unit 17 is positioned below the
air quenching means 16, and is knowingly used for
stretching and attenuating the filaments F trough an at-
tenuating slot 17a, by means of compressed air streams
F3 blown towards the filaments F. This attenuation step
increases the orientation of the polymer chains and is
performed in order to obtain filaments having notably the
required strength and count.
[0020] Finally, at the outlet of the air drawing unit 17,
the attenuated filaments F are deposited in a random
manner onto the moving belt 18 in order to form a spun-
bonded web. The width of this spunbonded web corre-
sponds to the longitudinal axis (X) of the spinneret plate
140a.
[0021] Referring to figures 2 to 4, each bilobal orifice
141 is constituted by two round apertures 141a, 141b
that are connected to each other by a straight junction
aperture 141c as shown in figure 4. Each bilobal orifice
141 is characterized by a longitudinal central axis A pass-
ing through the centre Oa, Ob of the two aforesaid round
portions 141 a, 141 b.
[0022] According to the invention, the longitudinal cen-
tral axis A of each bilobal orifice 141 is titled in relation
to the transversal direction T (main direction of the air
streams F1, F2). The angle between direction T and the
longitudinal axis A of a bilobal orifice 141 is referred β.
The angle between the longitudinal axis X of the spinneret
plate 140a and the longitudinal axis A of a bilobal orifice
141 is referred α. For each bilobal orifice 141, the rela-
tionship between α and β is defined by the following equa-
tion: β = 90°- α
[0023] According to the invention, for each bilobal or-
ifice 141, angle β is between 3° and 15°, and preferably
between 5° and 10°, which correspond to an angle α
between 87° and 75°, and preferably between 85° and
80°.
[0024] In the prior art, β is generally equal to zero (i.e.
α=90°), which in turn leads to a non uniform cooling of
the bilobal filament. By increasing the value of angle β
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to a value that is at least equal to 3° and preferably at
least equal to 5°, a better circulation of the air flows be-
tween the filaments F is achieved and the cooling of the
bilobal filaments is more efficient and more uniform on
the whole surface of the filament. As a result, the atten-
uation of the filaments F is also improved.
[0025] In return, angle β is preferably not more than
15°, and even more preferably not more than10°, be-
cause for higher values, the surfaces of the bilobal fila-
ment in front of the air stream F1 or F2 is in that case too
large, and the curtain formed by the filaments F tends to
be detrimentally deformed by the air streams (F1, F2).
[0026] More particularly, it has been tested that an op-
timum value for angle β is 7.5°, i.e. angle α is preferably
equal to 82.5°.
[0027] Preferably, but not necessarily, as shown on
the example of figure 3, all the bilobal orifices 141 have
the same orientation (i.e. angle α is the same for all the
bilobal orifices 141 or otherwise stated the central longi-
tudinal axis A of the bilobal orifices 141 are parallel). In
another variant however, the values of the angle α (or β)
of the bilobal orifices 141 can be different ; preferably,
but not necessarily, all angles α ( or β) are however within
the range of the invention. Within the scope of the inven-
tion, all the orifices of the spinneret plate 140a are not
necessary bilobal, but in another variant the spinneret
plate 140a can have bilobal orifices combined with non
bilobal orifices (e.g. round orifices, trilobal orifices).
[0028] Referring to the particular example of figure 3,
the bilobal orifices 141 of the spinneret plate 140a are
aligned in order to form a plurality of row Ri that are sub-
stantially parallel to the longitudinal axis X of the spinneret
plate 140a. Preferably, but not necessarily, the bilobal
orifices 141 of two adjacent rows Ri of orifices 141 are
longitudinally offset to achieve a better circulation of air
between the rows Ri and thus a better cooling and atten-
uation of the filaments F.
[0029] The invention is not limited to a spinneret plate
140a for a spunbonding unit, but in reference to figures
6 to 8 the invention can also be used for making a spin-
neret of a meltblown unit.
[0030] Referring to figure 6 and 7, a spinneret for a
meltblown unit comprises a die nosepiece 140’a wherein
spinning bilobal orifices 141 are drilled. Like the previ-
ously described spunbonding unit, the melt blown unit
further comprises at least one extruder, a spinning pump,
and air blowing means for attenuating the filaments that
are extruded from the spinneret ; These technical means
are well known in the art and are thus not further de-
scribed, nor shown on the appended figures.
[0031] All the bilobal orifices 141 are aligned along axis
X of the die nosepiece 140’a (figure 8) and are fed with
the polymer through an internal distribution cavity 140’b
having a polymer inlet 140’c (figure 7). This die nosepiece
140’a is assembled with a block 140’d for forming two
lateral air channels 140’e. The high velocity and hot air
for the attenuation of the filaments is blown in a known
way inside these air channels 140’e (figure 7/ arrow F4).

[0032] Referring to figure 8, and according to the in-
vention, the longitudinal central axis A of each bilobal
spinning orifice 141 is tilted in relation to the longitudinal
axis X of the spinneret (angle α).

Claims

1. A spinneret (140a; 140’a) for producing a spunbond-
ed or meltblown web, said spinneret having a longi-
tudinal axis (X) that corresponds to the width of the
web, and said spinneret comprising bilobal spinning
orifices (141) each having a longitudinal central axis
(A), characterised in that the angle (α) between
the longitudinal axis (X) of the spinneret and the lon-
gitudinal central axis (A) of one bilobal spinning ori-
fice (141) is between 75° and 87°.

2. The spinneret of claim 1 wherein the angle (α) be-
tween the longitudinal axis (X) and the longitudinal
central axis (A) of one bilobal spinning orifice (141)
is between 80° and 85°.

3. The spinneret of claim 2, wherein the said angle (α)
is about 82.5°.

4. The spinneret of any one of claims 1 to 3, wherein
the longitudinal central axes (A) of all the bilobal spin-
ning orifices (141) are parallel.

5. The spinneret of any one of claims 1 to 4, wherein
the bilobal spinning orifices (141) are arranged in
rows (Ri) that are parallel to the longitudinal axis (X)
of the spinneret, and the bilobal spinning orifices
(141) of two adjacent rows (Ri) are longitudinally off-
set.

6. The spinneret of any one of claims 1 to 5 being an
apertured spinneret plate (140a).

7. A spunbonding unit comprising at least one extruder
(10), a spinning pump (11), a spinneret (140a) and
air blowing means (16, 17) for cooling and attenuat-
ing the filaments that are extruded from the spinner-
et, wherein the spinneret (140a) is the one defined
in any one of claims 1 to 6.

8. A meltblown unit comprising at least one extruder, a
spinning pump, a spinneret (140’a), and air blowing
means for attenuating the filaments that are extruded
from the spinneret, wherein the spinneret (140’a) is
the one defined in any one of claims 1 to 6.
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