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Description

[0001] The object of this invention concerns a fabric
and how it is made. In particular it concerns a much im-
proved way to obtain a fabric from thermoplastic fibre
and the object resulting from said procedure.

State of the art

[0002] It is well known that the spinning of chemical
fibres in general, and thermoplastics in particular, is gen-
erally obtained according to three categories: the wet
spinning process, the dry spinning process and the melt
spinning process.

[0003] These productions of chemical fibres, accord-
ing to the categories set out above, have some funda-
mental equipmentin common: the tank with the spinning
material, the dosing pump, the spinneret, the fluid inside
which the continuous fibres or strands form and a stretch-
ing device that draws and winds the strands produced
on bobbins that are kept rotating by recoilers.

[0004] After the strands come out of the spinneret and
they have solidified, these are drawn, being subjected to
the action of two pairs of rotating rollers at various
speeds.

[0005] Itis the dimension of the holes of the spinneret,
as well as the spinning and stretching conditions, which
determine the final diameter of the strand.

[0006] Said strands, as they come out of the spinneret,
are generally identified as POY.

[0007] POY strands are extremely elastic and only af-
ter various treatments are they suitable for feeding the
various weaving machines.

[0008] During the stretching of the POY, immediately
after their solidification, we obtain almost a halving of the
dimensions of the yarn, for example passing from 400
Den to 200 Den, obtaining a less elastic filament, bit one
that is more stable with a range of elasticity within a very
tight field.

[0009] Then this drawn PQY is suitable for being used
in successive machining and treatments like for example
texturing, twisting and braiding treatments, all of which
require a yarn that can be treated in a uniform manner:
these treatments provide the fabric obtained from these
treated yarns, with constant mechanical properties. An-
other reason for stretching is justified by the fact that at
the outlet of the spinneret the filament has molecular
chains that cannotyet be oriented. The strand thins when
drawn and the molecular chains arrange themselves in
a longitudinal direction. In addition to the amorphous re-
gions, also crystalline regions form and cross-bridges be-
tween the individual molecular chains. The molecular
chains oriented in a longitudinal direction and the cross-
bridges give the chemical fibres a uniform strength.
[0010] Duringthe treated strand state, or after attaining
the state of a fabric, generally it is coloured using a ther-
mal treatment and sometimes this is carried out under
pressure. During this colouration treatment of the fila-
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ment or the fabric they maintain their physical-mechan-
ical properties, which they possessed previous to the col-
ouring treatment, without any significant modifications,
and above all the fibres maintain the same position and
arrangement with respect to the weft.

[0011] One type of fabric, which is especially valued in
the cleaning sector, is the fabric with abrasive properties.
Generally this fabric is composed of a twisted yarn, gen-
erally a spiral consisting of numerous yarns and strands,
and whose terry rises upwards in the opposite direction
to the weft. To obtain a significant and appreciable abra-
sive effect, the strand has a dimension of not less than
100 Den.

[0012] Much appreciated are composite fabrics that
have distinct bands of fabric with abrasive properties,
interspersed with fabric with hydrophilic properties.
[0013] Todistinguish the zones with their various func-
tions, often there is recourse to yarns with different col-
ours. To obtain this differentiated colouration of the var-
ious zones of the same fabric, it is necessary to provide
the different colours of the varying varieties of strands
before weaving.

Purposes of the invention

[0014] The objectof this invention concerns a new way
to create a yarn that can be treated by the various weav-
ing machines in order to obtain a fabric with uniform phys-
ical-mechanical properties.

[0015] Another object of this invention is to make avail-
able a yarn with uniform properties that can easily be
used by the various weaving machines.

[0016] Another object of this invention is to make avail-
able a fabric with abrasive properties that is made by
making use of a yarn obtained according to the method
set out above.

[0017] An even further object of this invention is to
make available a fabric that can have various colours
depending on the physical-mechanical characteristics of
the yarn.

[0018] Another important object of this invention is to
make available a fabric with abrasive properties that can
be fully recycled.

Exposition of the invention

[0019] One or more of the characteristics mentioned
above are obtained with a procedure and a yarn used in
said procedure and with a fabric resulting from said pro-
cedure according to the characterising part of the inde-
pendent claims.

[0020] In particular the yarn of the invention is obtained
directly from a POY yarn, explicitly excluding drawing,
after the solidification of the yarn extruded from the spin-
neret, rendered weavable using a thermal fixing treat-
ment with at least one of the following twisting and strand-
ing treatments.

[0021] In particular the procedure of the invention for
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obtaining the fabric is characterised by its use of said
POY yarn without substantial drawbacks in feeding
standard weaving machines with the weavable POY.

Advantageous features of the invention

[0022] Advantageously with one or more of the above-
mentioned processes the POY yarn becomes a textile
yarn that is capable of providing the fabric formed from
it, and obtained with a constancy of its physical-mechan-
ical properties.

[0023] In particular the POY yarn that is the object of
the invention is a yarn that has been rendered "calmed",
without appreciable molecular tensions, and without the
capacity to curl around itself, namely with fibres arranged
longitudinally without any nonuniformity.

[0024] Very conveniently said fixing is composed of a
thermal treatment from 40 to 100 degrees centigrade,
and preferably from 50 to 70 degrees, for a time varying
from a few dozen minutes up to a few hours.

[0025] Preferably said thermal treatment takes place
using gradual increases in temperatures and keeping it
there for a substantial period of time; basically one hour
at 50° centigrade and one hour at 70° centigrade, for a
cone of 3 kg., and in proportion to the various quantities.
[0026] Advantageously said yarn, after the above-
mentioned thermal treatment, can be worked directly.
[0027] Conveniently the thermal treatment has the
strong point of reducing the "nervousness" of the yarn,
and increasing the count. Beneficially said calmed, and
in particular stabilised, POY yarn is used twisted with
numerous strands, without any difficulty or drawback in
feeding any weaving loom.

[0028] After the fabric has been made with this yarn
(with any loom suitable for the purpose) we can proceed
with an additional thermal treatment.

[0029] It should be noted that also the fabric with the
POY fabric yarn is uniform with a smooth, flatyarn, name-
ly a fabric that is uniform with a smooth yarn with a flat
appearance, namely a fabric with a uniform and flat com-
position of the "calmed" yarn.

[0030] Nevertheless, the fixing does not completely
eliminate the molecular tensions of the POY yarn and in
no way orients the fibres in a longitudinal direction defin-
itively, since it maintains a considerable latent "nervous-
ness".

[0031] With the above-mentioned thermal treatment,
the POY yarn reacquires the initial latent nervousness,
curling and shortening, creating a series of twisted curls
that remain stable even after the end of the thermal treat-
ment.

[0032] A further and/or different successive thermal
stress does not affect the definitive structure acquired by
the POY yarn, a sign of the definitive crystallised form
acquired, without other latent aspects of structural ten-
sions both molecular as well as the performance of the
thermally treated POY textile yarns.

[0033] This thermal treatment can more or less be as-
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sociated with the colouration and takes place at a tem-
perature between 100 and 200 degrees centigrade, and
preferably between 130° and 150° degrees centigrade.
[0034] With the above-mentioned thermal treatment,
with colouration or not, the POY yarn fabric creates a
renewal of the consistency, curling the twisting and in-
creasing the toughness, giving the fabric a very strong,
coarse, and compact appearance.

[0035] Precisely this coarse and compact aspect has
an excellent abrasive effect for cleaning surfaces.
[0036] It should be noted that the yarn count, due to
the effect of the final thermal treatment, increases with
respect to the weavable POY yarn.

[0037] Therefore an abrasive fabric is obtained with
the use of a yarn with a modest starting count, all to the
advantage of easy weaving.

[0038] A further characteristic is obtained by carrying
out the thermal colouring treatment with a fabric having
separate parts with the POY yarn and with a traditional
yarn, of the same or different composition.

[0039] During colouration, the POY yarn acquires a dif-
ferent colour with respect to the adjacent part of the yarn
(with the same or different count) of the same fabric,
thereby indicating the different structure and function of
the various parts and their position on the fabric. So, with
a single pass and a single treatment we can obtain the
desired different colouration for these types of cleaning
cloths. The fact that such an abrasive fabric created ac-
cording to the above-mentioned methods can be 100 per
centrecyclable is very important, since both the thermally
treated POY yarn as well as the rest of the fabric and the
other regions of the same fabric are all obtained starting
from the same chemical composition.

[0040] Stages of the procedure for obtaining the weav-
able POY:

- The creation of the yarn from a spinneret, with the
eventual addition of the master colorant (if you want
a complete colouring of the POY);

- Solidification of the yarn;

- Treatmentofthe POY yarn with a thermalfixing treat-
ment together with at least one phase of braiding or
twisting, explicitly excluding drawing.

[0041] Stages of the procedure for creating a fabric
using a weavable POY:

- Obtaining the weavable POY.
- Feeding any weaving loom suitable for the purpose
of said weavable POY.

[0042] Stages of the procedure for making an abrasive
fabric using the weavable POY:

- Creation of the fabric

- Thermal treatment, eventually with colorants suita-
ble for the yarn, at a temperature between 100 and
200 degrees centigrade, and preferably between
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130° and 150° degrees centigrade.

Brief description of the drawings

[0043]

Fig. 1 shows an example of the prior art for obtaining
weavable yarn according to a damp spinning proce-
dure.

Fig. 2 shows an example of the prior art for obtaining
weavable yarn according to a dry spinning proce-
dure.

Fig. 3 shows an example of the prior art for obtaining
weavable yarn according to a melt spinning proce-
dure

Fig. 4 shows a schematic example of an example of
the drawing of a strand composed of various strands,
as they exit from the spinneret.

Fig. 5 shows an example of the effects of drawing
on afilament and/or on a strand, and in particular on
the interior of the same filament/strand at the level
of molecular chains.

Fig. 6 shows an example of fabric with a weavable
PQY fibre strand.

Fig. 7 shows an example of an abrasive fabric with
a thermally treated POY fibre.

Fig. 8 shows an example of fabric made with discrete
zones that have different functions, with at least one
abrasive zone made with a POY fibre that has been
given a different colour to that of adjacent zones.

Detailed description of an example of a preferred em-
bodiment

[0044] With reference to the prior art the drawings in
figs. 1 to 3 show three of the most common and well-
known ways for spinning chemical fibres.

[0045] Both in the wet spinning process, shown in fig.
1, as well as in the dry spinning process shown in fig. 2
and also in the melt spinning process shown in fig. 3, we
start with a raw material that is loosened and melted 1,
6, 11 to supply, pushed by a dosing pump 2, 7, 12, a
spinneret 3, 8, 13.

[0046] There are various ways to solidify the strands
16 as soon as they have come out of the spinneret 3, 8,
13, but common to all the procedures is the necessary
passage of drawing 4, 9, 14 before being able to wind
the yarn on a spool 5, 10, 15 made to rotate by a winding
reel.

[0047] Infact, asis well-known, the strand 16 that has
just come out of the spinneret 3, 8, 13 and has been
solidified cannot be treated and managed in any way
given its "nervousness", and also because of the incon-
sistency of it physical properties, including principally the
low degree of toughness, the excessive volatility of the
elastic module, which in any event is always excessive
for being feed into any loom.

[0048] For this reason, as shown in fig, 4 the drawing
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4, 9, 14 carried out by a pair of rollers 18, 19 at varying
speeds, allows you to reduce the count of the yarn 17,
generally half compared to that of the spinneret 3, 8, 13,
and above all causing a molecular modification that ori-
ents the molecular chains in a longitudinal direction.
There remain many cross-bridges between the individual
molecular chains that are further consolidated.

[0049] Both the molecular chains oriented in a longitu-
dinal direction as well as the cross-bridges confer the
necessary strength to the chemical fibres.

[0050] Inthe object of the invention you can expressly
do without the drawing 4, 9, 14 of the strand 16.

[0051] Nevertheless, in order to be able to feed any
loom without any problems, since the feeding of the un-
treated POY would be impossible, there is athermal treat-
ment passage that does not completely eliminate the
structural tensions, but calms the yarn and fixes its ar-
rangement sufficiently so that it can be fed through a
loom.

[0052] This fixing of the POY yarn 20 consists of a ther-
mal treatment, extended over time and at variable tem-
peratures.

[0053] In particular the treatments consists of keeping
it for a few dozen minutes up to an hour at a temperature
between 40° and 100° degrees centigrade, and prefera-
bly at an increasing temperature.

[0054] In particular, for polyester fibres with a count of
400 Den, ithas been found that the most effective thermal
treatment is about an hour at a temperature of 50° cen-
tigrade and an hour at 70° centigrade, for a spool of 3 Kg.
[0055] Once said POY yarn 20 is obtained, which can
be used after braiding and/or twisting work, it can easily
be fed into a loom for obtaining the relative fabric 21. As
can be seen in fig. 6 the POY strand 20, even if woven,
lifts from the weft 22 in a linear and continuous manner
without any warping and nervousness, shown by the fact
that the longitudinal structural tensions of the various
strands that make it up are not evident but soothed and
latent. After the thermal treatment of the fabric rendered
evident, as set out in fig. 7 the return to, and the resto-
ration of, the nervousness conditions of the POY yarn
20, which crystallise in the evident warping and curling
of the yarn 20 with a hardening of the fibre and with an
upwards tendency, in the opposite direction to the weft
22.

[0056] Precisely this hardening together with the curl-
ing provides the abrasion effect of the fabric formed by
the weavable POY strand 20, even if the individual
strands or fibres originally have a low count.

[0057] In fig. 8 we can see the different colour taken
by the region 24 of the POY strand 20 compared to the
adjacentand contiguous region 23, even if it can be made
with the same material, after the thermal treatment of the
fabric 21 carried out with a colorant.
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Claims

10.

POY yarn characterised by the fact that it is ob-
tained directly from a POY yarn, explicitly excluding
drawing, after the solidification of the yarn extruded
from the spinneret, and by the fact that it is treated
with a thermal fixing treatment associated with at
least one of the following folding or twisting process-
es before it can be used to feed a weaving loom.

Procedure for obtaining a fabric characterised by
the fact that it uses a POY yarn claimed in claim 1.

POY yarn according to claim 1 characterised by
the fact that it is rendered "stabilised", without ap-
preciable molecular tensions, and without the capac-
ity to fold back on itself, namely with fibres arranged
without longitudinal nonuniformity.

POY yarn according to claim 1 characterised by
the fact that said fixing is a thermal treatment carried
out on the yarn itself that consists of bringing the
POY yarn to a temperature between 40 and 100 de-
grees centigrade for a time between a few dozen
minutes up to a few hours.

POY yarn according to the previous claim charac-
terised by the fact that the thermal fixing treatment
is carried out in a temperature range between 50°
and 70° centigrade.

POY yarn according to claim 4 or 5 characterised
by the fact that said thermal fixing treatment for the
POY yarn takes place with increasing temperatures,
with a gradual increasing of the temperature and its
maintenance for a substantial period of time.

POY yarn according to one of the claims from 4 to 6
characterised by the fact that the thermal fixing
treatment of the POY yarn consists of bringing the
POY yarn to the temperature of 50° for an hour and
to 70° centigrade for an hour, with reference to a 3kg
reel.

Fabric created with said POY yarn according to one
or more of the previous claims, characterised by
the fact that it is treated with a thermal treatment at
a temperature between 100° and 200° to obtain an
abrasive fabric.

Fabric created with said POY yarn according to the
previous claim characterised by the fact that said
thermal treatment for obtaining an abrasive fabric
takes place at a temperature between 130° and 150°
centigrade.

Fabric created with said POY yarn according to claim
8 or 9 characterised by the fact that said thermal
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1.

treatment for obtaining an abrasive fabric is related
to and contemporaneous to the phase for colouring
the POY yarn.

Fabric created with said POY yarn according to the
previous claim characterised by the fact that it is
arranged in distinct areas interspaced with zones
that have other and/or different yarn, possibly even
hydrophilic, to assume, during the colouring phase
itself, a different colour indicative of the function car-
ried out in that particular region of the fabric.
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