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Description
Technical Field

[0001] The presentinvention belongs to the field of pol-
yester fiber, and more particularly, relates to a PET bi-
component elastic yarn with different viscosities and
preparation method thereof.

Background

[0002] Elastic fibers play an irreplaceable role in cloth-
ing fabrics, which make them occupy a very important
position in the textile industry, wherein self-crimping fib-
ers prepared by side-by-side compounding have become
an important branch of elastic fibers, which is a research
hotspot of many scholars at home and abroad.

[0003] At present, there have been many reports on
the development and application of bicomponent side-
by-side composite fibers, mostly using two polyesters or
modified polyesters with different properties through the
melt composite spinning method, wherein the composite
fibers with PET and PTT as raw materials are the most
widely used, and the most representative one is T400
produced by DuPont. This type of composite fibers will
have a permanent three-dimensional spiral crimp shape
after heat treatment, which makes the fabric have excel-
lent fluffiness, elasticity and coverage, so itis widely used
in the field of textile and clothing. However, due to the
relatively high price of PTT raw materials, this type of
products cannot be produced on a large scale to a certain
extent.

[0004] Circular green economy is one of the main-
stream of the current world economic development. Due
to the increasing shortage of resources and the need for
environmental protection, the recycling of fabrics is get-
ting more and more attention. The diversity of polymer
materials in fabrics is the most important factor limiting
the recycling of fabrics, and the sorting/separation of dif-
ferent types of polymer materials is extremely difficult
and costly.

[0005] Patent CN201420425923.7 discloses a PET
composite elastic fiber, using PET chips with different
viscosities to prepare PET side-by-side composite fibers
by adjusting the temperature of the spinning compo-
nents, wherein the obtained composite fiber has good
elasticity and strength, which can be available as poly-
ester elastic yarn products due to low cost, good chemical
stability, resistant to chlorine bleaching, and the elasticity
and the feel of polyester fabrics can be improved. How-
ever, the PET composite fiber with different viscosities
is only suitable for producing woven fabrics, and in pro-
moting its wider application in the knitting field, a very
difficult problem has arisen: because of the side-by-side
bicomponent fiber forming a regular spiral crimp shape
during heat shrinkage, the surface of the knitted fabric
will appear random "stripe unevenness", especially on
plain knitted fabrics.
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[0006] Therefore, it is of great significance to develop
a PET bicomponent elastic yarn with different viscosities
to avoid the random "strip unevenness" in the application
of knitted fabrics.

Summary

[0007] The primary object of the present invention is
to provide a PET bicomponent elastic yarn with different
viscosities and preparation method thereof, so as to solve
the problem of random "strip unevenness" in the prior art
when the high-viscosity/low-viscosity PET side-by-side
composite fiber is applied in knitted fabrics. The present
invention "replaces" a part of high-viscosity/low-viscosity
PET side-by-side composite fiber with the high-viscosity
PET fiber, which breaks the neat left and right spiral
shapes of the pure high-viscosity/low-viscosity PET side-
by-side composite fiber due to the different shrinkage
modes and shapes of the high-viscosity PET fiber and
the high-viscosity/low-viscosity PET side-by-side com-
posite fiber, and thus solves the problem of "strip une-
venness" formed in the high-viscosity/low-viscosity PET
side-by-side composite fiber knitted fabric.

[0008] To thisend, the technical schemes of the inven-
tion are as follows:

The method for preparinga PET bicomponent elastic
yarn with different viscosities, comprising: extruding
the PET bicomponent elastic yarns with different vis-
cosities from the same spinneret;

wherein a high-viscosity PET melt is divided into two
ways: one is directly extruded after distribution; and
the other is extruded after distribution by side-by-
side composite spinning together with a low-viscos-
ity PET melt; wherein the viscosity of the high-vis-
cosity PET melt and the low-viscosity PET melt is
relative, that is, among two PET melts, the one with
relatively high viscosity is the high-viscosity PET
melt, and the one with relatively low viscosity is the
low-viscosity PET melt;

wherein a ratio of the number of spinneret holes m
for direct extrusion to the number of spinneret holes
n for extrusion after distribution by side-by-side com-
posite spinning is 1:(6-8);

after extrusion, a fully drawn yarn (FDY) is prepared
according to an FDY process, wherein the PET bi-
component elastic yarn with different viscosities is
obtained after a relaxation heat treatment.

[0009] Specifically, the presentinvention "replaces"” by
dividing the high-viscosity PET melt into two ways, one
is directly extruded after distribution, and the other is ex-
truded after distribution by side-by-side composite spin-
ning together with the low-viscosity PET melt, according-
ly, the number and positional relationship of distribution
holes and guide holes are reasonably set to ensure the
smooth division; the present invention controls the ratio
of the number of spinneret holes m for direct extrusion
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to the number of spinneret holes n for extrusion after
distribution by side-by-side composite spinning, to en-
sure that the proportion of the replaced part to the whole
is appropriate, which can effectively solve the problem
of "strip unevenness", and maintain the excellent prop-
erties of the high-viscosity/low-viscosity PET side-by-
side composite fiber; the present invention distributes all
the spinneret holes in concentric circles, and controls the
spinneret holes m as much as possible on the inner circle
of the concentric circles, which ensures that the high-
viscosity PET fiber can be fully penetrated into the high-
viscosity/low-viscosity PET side-by-side composite fiber,
and breaks the neat left and right spiral shapes of the
pure high-viscosity/low-viscosity PET side-by-side com-
posite fiber; in the present invention, by reasonably set-
ting the temperatures of the spinning box I, the spinning
box Il, and the spinning box Ill, it can be compatible with
the intrinsic viscosity of the high-viscosity PET melt
(0.70-0.75 dL/g) and the intrinsic viscosity of the low-
viscosity PET melt (0.50-0.55 dL/g), to ensure that the
apparent viscosities of the high-viscosity PET compo-
nentand the low-viscosity PET component extruded from
the spinneret are relatively close, thus ensuring the
smooth spinning; the present invention uses common
single-component spinneret holes and side-by-side com-
posite spinneret holes, without adjusting the shape of the
spinneretholes; the presentinvention uses the FDY proc-
ess by reasonably setting the technological parameters,
and the prepared product is good at crimp property, elas-
ticity and comprehensive properties.

[0010] The principle of the present invention is as fol-
lows:

In the prior art, the three-dimensional spiral crimp of the
high-viscosity/low-viscosity PET bicomponent side-by-
side composite fiber enables to straighten under external
stretching, and to return to the initial crimp well when the
external force is removed. It is shown that in a bundle of
high-viscosity/low-viscosity PET filaments, the crimp
shapes have relatively neat left and right spiral yarn seg-
ments and random crimp yarn segments, wherein the
length and arrangement of each yarn segment are ran-
dom overall. Due to the different fiber tilt state and me-
chanical response behavior of each crimp yarn segment,
when using bicomponent high-viscosity/low-viscosity
PET filaments to weave fabrics, it will cause differences
in the reflective effect and the uneven tension of the yarn,
and the cloth surface will randomly form bumps or de-
pressions, and the "uneven horizontal stripes" with ran-
dom changes in light and shade will be found on the sur-
face, that is the so-called "stripe unevenness".

[0011] The combined filament yarn in the present in-
vention is composed of the high-viscosity PET monofil-
ament and the high-viscosity/low-viscosity PET side-by-
side composite monofilament, wherein the high-viscosi-
ty/low-viscosity PET side-by-side composite monofila-
ment is made into the three-dimensional crimp fiber with
neatleftandright spiral shapes after relaxation heat treat-
ment, while the high-viscosity PET monofilament does
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not have crimp after relaxation heat treatment; the com-
bined filament yarn in the present invention is composed
of the high-viscosity PET monofilament and the high-vis-
cosity/low-viscosity PET side-by-side composite mono-
filament, which is equivalent to replacing the high-viscos-
ity/low-viscosity PET side-by-side composite monofila-
ment with a part of the high-viscosity PET monofilament,
thereby breaking the neat left and right spiral shape of
the pure high-viscosity/low-viscosity PET bicomponent
fibers; in the same bundle of combined filament yarns,
the ratio of the number of the high-viscosity PET mono-
filament (corresponding to the spinneret hole m) to the
number of the high-viscosity/low-viscosity PET side-by-
side composite monofilament (corresponding to the spin-
neret hole n) is 1:(6-8), wherein the high-viscosity PET
monofilament is to break the neat left and right spiral
shape, wherein the high-viscosity/low-viscosity PET
side-by-side composite monofilament is to provide elas-
ticity for the combined filament yarn through self-crimp-
ing; too many high-viscosity PET monofilaments cannot
reflect the performance of composite filaments very well,
while too few high-viscosity PET monofilaments cannot
play the role of breaking the neat left and right spiral
shape, therefore, mixing the high-viscosity PET monofil-
ament and the high-viscosity/low-viscosity PET side-by-
side composite monofilament in a specific ratio not only
ensures the elasticity of the combined filament yarn, but
also breaks the neat left and right spiral shape formed
by the high-viscosity/low-viscosity PET side-by-side
composite monofilament, which makes the crimp shape
of each high-viscosity/low-viscosity PET side-by-side
composite monofilament different from other fibers,
thereby eliminating the "stripe unevenness".

[0012] The following preferred technology program is
presented to give a detailed description for this invention:
In the method for preparing a PET bicomponent elastic
yarn with different viscosities, wherein the ratio of the
mass of the high-viscosity PET melt extruded from the
spinneret hole n to the mass of the low-viscosity PET
melt extruded from the spinneret hole n is 50:50, and the
ratio of the equivalent diameter of the spinneret hole m
to the equivalent diameter of the spinneret hole n is 1:1.

wherein the spinneret hole m is a circular, oval, tri-
angular, Y-shaped, cross-shaped, "8"-shaped, rec-
tangular or in-line spinneret hole, and the spinneret
hole nis acircular, oval or "8"-shaped spinneret hole,
while the present invention uses common single-
component spinneret holes and side-by-side com-
posite spinneret holes, without adjusting the shape
of spinneret holes.

wherein all the spinneret holes are distributed in con-
centric circles, and the spinneret holes on the same
circle are all m or all n, while the spinneret holes on
the outermost circle are all n.wherein all the spinner-
et holes are distributed in concentric circles, and the
spinneret holes on the same circle are all m or all n,
while the spinneret holes on the outermost circle are
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alln, thus ensuring thatthe high-viscosity PET mono-
filamentis mixed into the high-viscosity/low-viscosity
PET side-by-side composite monofilament, which
plays the role of breaking the neat left and right spiral
shapes; otherwise, if more high-viscosity PET mono-
filaments are distributed in the outermost circle, the
inner high-viscosity/low-viscosity PET side-by-side
composite monofilaments will still have the neat left
and right spiral shapes.

wherein the FDY process involves technological pa-
rameters: a cooling temperature of 20-25 °C, an in-
terlacing pressure of 0.20-0.30 MPa, a godet roller
1 speed of 2200-2400 m/min, a godet roller 1 tem-
perature of 85-95 °C, a godet roller 2 speed of
3500-3700 m/min, a godet roller 2 temperature of
150-160 °C, and a winding speed of 3430-3610
m/min; wherein the relaxation heat treatment has a
temperature of 90-120 °C, and a time of 20-30 min-
utes.

wherein the spinneret hole m comprises a guide hole
E, a transition hole and a capillary micropore con-
nected sequentially, the spinneret hole n comprises
a guide hole D, a transition hole and a capillary mi-
cropore connected sequentially, the guide hole E is
connected with a distribution hole A, and the guide
hole D is connected with a distribution hole B and a
distribution hole C atthe same time; wherein the dis-
tribution hole A, the distribution hole B and the dis-
tribution hole C are located on the distribution plate
in the spinning box Ill; wherein the divisionis to trans-
port the high-viscosity PET melt through a spinning
box | to the distribution hole A and the distribution
hole B, while transport the low-viscosity PET melt
through a spinning box Il to the distribution hole C.

wherein the intrinsic viscosity of the high-viscosity
PET melt is 0.70-0.75 dL/g, the temperature of the
spinning box | is 284-286 °C, the intrinsic viscosity
of the low-viscosity PET melt is 0.50-0.55 dL/g, the
temperature of the spinning box Il is 270-275 °C, the
temperature of the spinning box Il is 278-283 °C,
wherein the temperature of the spinning box Il is
also the spinning temperature. In order to spin
smoothly, it is necessary to ensure that the two com-
ponents have the same flow state when extruded
from the same spinneret, that is, the apparent vis-
cosities of the two melts are close (for the same pol-
ymer, the greater the apparent viscosity, the worse
the flow property); the apparent viscosity of the high-
viscosity PET and the low-viscosity PET can be ad-
justed by temperature, in the present invention, by
reasonably setting the temperatures of the spinning
box I, the spinning box Il, and the spinning box I, it
can be compatible with the intrinsic viscosity of the
high-viscosity PET melt and the intrinsic viscosity of
the low-viscosity PET melt, wherein the high-viscos-
ity PET is melted at a high temperature and spun at
alow temperature, and the low-viscosity PET is melt-
ed at a low temperature and spun at a high temper-
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ature, so as to reduce the degradation of the low-
viscosity PET, although the temperature difference
between the two components in the boxislarge, heat
exchange occurs when the two components enter
the same composite component, the temperature of
the high-viscosity PET component decreasing and
the temperature of the low-viscosity PET component
increasing, so that the apparent viscosities of the two
components extruded from the spinneret hole are
close, thus ensuring the smooth spinning.

[0013] ThePET bicomponentelastic yarn with different
viscosities prepared by any one of the above preparation
methods, is composed of a high-viscosity PET monofil-
ament and a high-viscosity/low-viscosity PET side-by-
side composite monofilament; wherein the monofilament
crimping directions of the PET bicomponent elastic yarn
with different viscosities are randomly distributed, where-
in the random distribution is a mathematical concept that
each fiber has a different crimp shape than other fibers,
thus the prepared fabric will not appear "stripe uneven-
ness".

[0014] The following preferred technology program is
presented to give a detailed description for this invention:
The PET bicomponent elastic yarn with different viscos-
ities comprises mechanical performance indices: a crimp
shrinkage of 50-53 %, a crimp stability of 85-87 %, a
shrinkage elongation of 93-98 %, and a crimp elastic re-
covery rate of 95-96 %.

wherein the PET bicomponent elastic yarn with dif-
ferent viscosities comprises mechanical perform-
ance indices: a breaking strength of >2.9 cN/dtex,
an elongation at break of 43.0+5.0 %, and a total
fineness of 100-200 dtex.

wherein the PET bicomponent elastic yarn with dif-
ferent viscosities is made into knitted fabrics, then
test the stripe unevenness degree of the knitted fab-
rics, the testing process is as follows: first, the knitted
fabric image is captured and converted into a gray-
scale image, and then the parameter D will be cal-
culated after the first processing and the second
processing of the grayscale image, using the param-
eter D characterizes the degree of strip unevenness,
where the grayscale image includes the strip shade
area, the high gray value area of the non-strip shade
area and the low gray value area of the non-strip
shade area; the first processing is to change the pixel
points in the high gray value area of the non-strip
shade area in the grayscale image into pure white
points; the second processing is to change the pixel
points in the low gray value area of the non-strip
shade area in the grayscale image into pure white
points; the parameter D is calculated by the formu-
la:D=%B/A, wherein B represents the number of pix-
el points in the grayscale image when the gray value
is 0, and A represents the total number of pixel points
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in the grayscale image.

[0015] When the D value is >3%, the knitted fabric can
be judged as "stripe unevenness", and when the D value
is >10%, the knitted fabric can be judged as serious
"stripe unevenness". The test result of the knitted fabric
made of the PET bicomponent elastic yarn with different
viscosities in the present invention is: the D value of the
knitted fabric made of the PET bicomponent elastic yarn
with different viscosities is <1.0%; this indicates that the
knitted fabric made of the PET bicomponent elastic yarn
with different viscosities in the presentinvention does not
have the problem of "stripe unevenness".

[0016] Benefits:

(1) The preparation method of a PET bicomponent
elastic yarn with different viscosities in the present
invention, wherein the PET bicomponent elastic yarn
with different viscosities is composed of the high-
viscosity PET fiber and the high-viscosity/low-vis-
cosity PET side-by-side composite fiber, changing
the spiral crimp shape of each fiber after the relax-
ation heattreatment, so that each fiber has a different
crimp shape than other fibers;

(2) The preparation method of a PET bicomponent
elastic yarn with different viscosities in the present
invention solves the problem of "stripe unevenness"
formed in the high-viscosity/low-viscosity PET side-
by-side composite fiber knitted fabric;

(3) The preparation method of a PET bicomponent
elastic yarn with different viscosities in the present
invention meets the requirement of circular green
economy, and has good comprehensive properties
and broad application field.

Brief Description of the Drawing

[0017] FIG. 1 is a schematic diagram of the melt dis-
tribution of the present invention, wherein A, B and C are
mutually independent distribution holes, and D and E are
mutually independent guide holes.

Detailed Description of the Embodiments

[0018] Based on above mentioned method, the follow-
ing embodiments are carried out for further demonstra-
tion in the present invention. It is to be understood that
these embodiments are only intended to illustrate the in-
vention and are not intended to limit the scope of the
invention. In addition, it should be understood that after
reading the contents described in the present invention,
those technical personnel in this field can make various
changes or modifications to the invention, and these
equivalent forms also fall within the scope of the claims
attached to the application.

[0019] The crimp shrinkage and crimp stability in the
presentinvention are obtained by testing the tow by using
GB6506-2001 "Synthetic fiber- Test method for crimp
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contraction properties of textured filament yarns".
[0020] The text methods of the shrinkage elongation
(reflecting the degree of elasticity and crimp of textured
filament yarns, wherein the fibers are subjected to a light
load and then to a heavy load, and the ratio of the differ-
ence in length to the curl length is calculated for both
loads) and the crimp elastic recovery rate are as follows:
Firstly, cut two fiber samples of about 50 cm in length,
put them into 100 °C hot water for 30 minutes, take them
out and dry them naturally, next intercept a sample of
about 30 cm in length, wherein fix one end and load an-
other end with a load of 0.0018 cN/dtex for 30 seconds,
and mark it at 20 cm, that is, the initial length I, of the
sample; then load another end with a load of 0.09 cN/dtex
for 30 seconds, and measure the position of the marked
point, which is the length |, of the sample under heavier
load; finally remove the load and let the sample retract
for 2 minutes, next add a load of 0.0018 cN/dtex for 30
seconds and measure the position of the marked point,
which is the recovery length |5; the shrinkage elongation
(CE) and the crimp elastic recovery rate (SR) are calcu-
lated as follows:

CE=(l2-11)/14;

SR=(l2-13)/(12-11).

Example 1

[0021] A method for preparing a PET bicomponent
elastic yarn with different viscosities, comprising:

(1) extruding the PET bicomponent elastic yarns with
different viscosities from the same spinneret;

wherein a high-viscosity PET melt with an intrin-
sic viscosity of 0.75 dL/g is divided into two ways:
one is directly extruded after distribution; and
the other is extruded after distribution by side-
by-side composite spinning together with a low-
viscosity PET melt with an intrinsic viscosity of
0.5 dL/g;

wherein a ratio of the number of circular spin-
neret holes m for direct extrusion to the number
of circular spinneret holes n for extrusion after
distribution by side-by-side composite spinning
is 1:8; wherein the ratio of the mass of the high-
viscosity PET melt extruded from the spinneret
hole n to the mass of the low-viscosity PET melt
extruded from the spinneret hole n is 50:50, and
the ratio of the equivalent diameter of the spin-
neret hole m to the equivalent diameter of the
spinneret hole niis 1:1;

wherein all the spinneret holes are distributed in
concentric circles, and the spinneret holes on
the same circle are all m or all n, while the spin-
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neret holes on the outermost circle are all n;
as shown in figure 1, wherein the spinneret hole
m comprises a guide hole E, a transition hole
and a capillary micropore connected sequential-
ly, the spinneret hole n comprises a guide hole
D, a transition hole and a capillary micropore
connected sequentially, the guide hole E is con-
nected with a distribution hole A, and the guide
hole D is connected with a distribution hole B
and a distribution hole C at the same time;
wherein the distribution hole A, the distribution
hole B and the distribution hole C are located on
the distribution plate in the spinning box lIl;
wherein the division is to transport the high-vis-
cosity PET melt through a spinning box | to the
distribution hole A and the distribution hole B,
while transport the low-viscosity PET melt
through a spinning box Il to the distribution hole
C; wherein the temperature of the spinning box
lis 286 °C, the temperature of the spinning box
Il'is 275 °C, and the temperature of the spinning
box Il is 283 °C;

(2) after extrusion, the PET bicomponent elastic yarn
with different viscosities is prepared by an FDY proc-
ess (obtaining a fully drawn yarn), and then a relax-
ation heat treatment;

wherein the FDY process involves technological
parameters: a cooling temperature of 25 °C, an
interlacing pressure of 0.2 MPa, a godet roller 1
speed of 2300 m/min, a godet roller 1 tempera-
ture of 85 °C, a godet roller 2 speed of 3560
m/min, a godet roller 2 temperature of 150 °C,
and a winding speed of 3460 m/min; wherein
the relaxation heat treatment has a temperature
of 104 °C, and a time of 30 minutes;

wherein the PET bicomponent elastic yarn with
different viscosities is composed of the high-vis-
cosity PET monofilament and the high-viscosi-
ty/low-viscosity PET side-by-side composite
monofilament; wherein the monofilament crimp-
ing directions of the PET bicomponent elastic
yarn with different viscosities are randomly dis-
tributed; wherein the PET bicomponent elastic
yarn with different viscosities comprises me-
chanical performance indices: a crimp shrink-
age of 53%, a crimp stability of 87%, a shrinkage
elongation of 98%, a crimp elastic recovery rate
of 96%, a breaking strength of 3.1 cN/dtex, an
elongation at break of 45%, and a total fineness
of 130 dtex. The prepared PET bicomponent
elastic yarn with different viscosities is made into
the knitted fabric, which is tested for strip une-
venness, and the fabric has a D value of 0.51.
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Example 2

[0022] A method for preparing a PET bicomponent
elastic yarn with different viscosities, comprising:

(1) extruding the PET bicomponent elastic yarns with
different viscosities from the same spinneret;

wherein a high-viscosity PET melt with an intrin-
sic viscosity of 0.73 dL/gis divided into two ways:
one is directly extruded after distribution; and
the other is extruded after distribution by side-
by-side composite spinning together with a low-
viscosity PET melt with an intrinsic viscosity of
0.54 dL/g;

wherein a ratio of the number of oval spinneret
holes m for direct extrusion to the number of
circular spinneret holes n for extrusion after dis-
tribution by side-by-side composite spinning is
1:6; wherein the ratio of the mass of the high-
viscosity PET melt extruded from the spinneret
hole n to the mass of the low-viscosity PET melt
extruded from the spinneret hole n is 50:50, and

the ratio of the equivalent diameter of the spin-
neret hole m to the equivalent diameter of the
spinneret hole niis 1:1;

wherein all the spinneret holes are distributed in

concentric circles, and the spinneret holes on
the same circle are all m or all n, while the spin-
neret holes on the outermost circle are all n;
wherein the spinneret hole m comprises a guide
hole E, a transition hole and a capillary micro-
pore connected sequentially, the spinneret hole
n comprises a guide hole D, a transition hole
and a capillary micropore connected sequential-
ly, the guide hole E is connected with a distribu-
tion hole A, and the guide hole D is connected
with a distribution hole B and a distribution hole
C atthe same time; wherein the distribution hole
A, the distribution hole B and the distribution hole
C arelocated on the distribution plate in the spin-
ning box llI; wherein the division is to transport
the high-viscosity PET melt through a spinning
box I to the distribution hole A and the distribution
hole B, while transport the low-viscosity PET
melt through a spinning box Il to the distribution
hole C; wherein the temperature of the spinning
box | is 282 °C, the temperature of the spinning
box Ilis 271 °C, and the temperature of the spin-
ning box Il is 278 °C;

(2) after extrusion, the PET bicomponent elastic yarn
with different viscosities is prepared by an FDY proc-
ess (obtaining a fully drawn yarn), and then a relax-
ation heat treatment;

wherein the FDY process involves technological
parameters: a cooling temperature of 20 °C, an
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interlacing pressure of 0.25 MPa, a godet roller
1 speed of 2350 m/min, a godet roller 1 temper-
ature of 95 °C, a godet roller 2 speed of 3660
m/min, a godet roller 2 temperature of 160 °C,

the same circle are all m or all n, while the spin-
neret holes on the outermost circle are all n;
wherein the spinneret hole m comprises a guide

hole E, a transition hole and a capillary micro-
pore connected sequentially, the spinneret hole
n comprises a guide hole D, a transition hole
and a capillary micropore connected sequential-

and a winding speed of 3530 m/min; wherein 5 ly, the guide hole E is connected with a distribu-
the relaxation heat treatment has a temperature tion hole A, and the guide hole D is connected
of 103 °C, and a time of 28 minutes; with a distribution hole B and a distribution hole
wherein the PET bicomponent elastic yarn with C atthe same time; wherein the distribution hole
different viscosities is composed of the high-vis- A, the distribution hole B and the distribution hole
cosity PET monofilament and the high-viscosi- 70 C arelocated on the distribution plate in the spin-
ty/low-viscosity PET side-by-side composite ning box llI; wherein the division is to transport
monofilament; wherein the monofilament crimp- the high-viscosity PET melt through a spinning
ing directions of the PET bicomponent elastic box I to the distribution hole A and the distribution
yarn with different viscosities are randomly dis- hole B, while transport the low-viscosity PET
tributed; wherein the PET bicomponent elastic 75 melt through a spinning box Il to the distribution
yarn with different viscosities comprises me- hole C; wherein the temperature of the spinning
chanical performance indices: a crimp shrink- box | is 283 °C, the temperature of the spinning
age of 52.8%, a crimp stability of 85%, a shrink- box Ilis 275 °C, and the temperature of the spin-
age elongation of 95%, a crimp elastic recovery ning box Il is 279 °C;
rate of 95.4%, a breaking strength of 3.1 20
cN/dtex, an elongation at break of 44.2%, and (2) after extrusion, the PET bicomponent elastic yarn
a total fineness of 115 dtex. The prepared PET with different viscosities is prepared by an FDY proc-
bicomponent elastic yarn with different viscosi- ess (obtaining a fully drawn yarn), and then a relax-
ties is made into the knitted fabric, which is test- ation heat treatment;
ed for strip unevenness, and the fabrichasaD 25
value of 0.39. wherein the FDY process involves technological
parameters: a cooling temperature of 21 °C, an
Example 3 interlacing pressure of 0.23 MPa, a godet roller
1 speed of 2300 m/min, a godet roller 1 temper-
[0023] A method for preparing a PET bicomponent 30 ature of 86 °C, a godet roller 2 speed of 3500
elastic yarn with different viscosities, comprising: m/min, a godet roller 2 temperature of 151 °C,
and a winding speed of 3430 m/min; wherein
(1) extruding the PET bicomponent elastic yarns with the relaxation heat treatment has a temperature
different viscosities from the same spinneret; of 120 °C, and a time of 29 minutes;

35 wherein the PET bicomponent elastic yarn with
wherein a high-viscosity PET melt with an intrin- different viscosities is composed of the high-vis-
sicviscosity of 0.73 dL/gis divided into two ways: cosity PET monofilament and the high-viscosi-
one is directly extruded after distribution; and ty/low-viscosity PET side-by-side composite
the other is extruded after distribution by side- monofilament; wherein the monofilament crimp-
by-side composite spinning together with a low- 40 ing directions of the PET bicomponent elastic
viscosity PET melt with an intrinsic viscosity of yarn with different viscosities are randomly dis-
0.55 dL/g; tributed; wherein the PET bicomponent elastic
wherein a ratio of the number of triangular spin- yarn with different viscosities comprises me-
neret holes m for direct extrusion to the number chanical performance indices: a crimp shrink-
of circular spinneret holes n for extrusion after 45 age of 52%, a crimp stability of 85.5%, a shrink-
distribution by side-by-side composite spinning age elongation of 96%, a crimp elastic recovery
is 1:8; wherein the ratio of the mass of the high- rate of 95.1%, a breaking strength of 3 cN/dtex,
viscosity PET melt extruded from the spinneret an elongation at break of 46%, and a total fine-
hole n to the mass of the low-viscosity PET melt ness of 125 dtex. The prepared PET bicompo-
extruded from the spinneret hole nis 50:50, and 50 nent elastic yarn with different viscosities is
the ratio of the equivalent diameter of the spin- made into the knitted fabric, which is tested for
neret hole m to the equivalent diameter of the strip unevenness, and the fabric has a D value
spinneret hole n is 1:1; of 0.68.
wherein all the spinneret holes are distributed in
concentric circles, and the spinneret holes on 55 Example 4

[0024] A method for preparing a PET bicomponent
elastic yarn with different viscosities, comprising:
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(1) extrudingthe PET bicomponent elastic yarns with
different viscosities from the same spinneret;

wherein a high-viscosity PET melt with an intrin-

14

the relaxation heat treatment has a temperature
of 90 °C, and a time of 24 minutes;

wherein the PET bicomponent elastic yarn with
different viscosities is composed of the high-vis-

sic viscosity of 0.7 dL/g is divided into two ways: 5 cosity PET monofilament and the high-viscosi-
one is directly extruded after distribution; and ty/low-viscosity PET side-by-side composite
the other is extruded after distribution by side- monofilament; wherein the monofilament crimp-
by-side composite spinning together with a low- ing directions of the PET bicomponent elastic
viscosity PET melt with an intrinsic viscosity of yarn with different viscosities are randomly dis-
0.53 dL/g; 10 tributed; wherein the PET bicomponent elastic
wherein a ratio of the number of Y-shape spin- yarn with different viscosities comprises me-
neret holes m for direct extrusion to the number chanical performance indices: a crimp shrink-
of circular spinneret holes n for extrusion after age of 52.5%, a crimp stability of 85.3%, a
distribution by side-by-side composite spinning shrinkage elongation of 97.7%, a crimp elastic
is 1:6; wherein the ratio of the mass of the high- 75 recovery rate of 95.5%, a breaking strength of
viscosity PET melt extruded from the spinneret 3.3 cN/dtex, an elongation at break of 40.5%,
hole n to the mass of the low-viscosity PET melt and a total fineness of 105 dtex. The prepared
extruded from the spinneret hole nis 50:50, and PET bicomponent elastic yarn with different vis-
the ratio of the equivalent diameter of the spin- cosities is made into the knitted fabric, which is
neret hole m to the equivalent diameter of the 20 tested for strip unevenness, and the fabric has
spinneret hole n is 1:1; a D value of 0.72.
wherein all the spinneret holes are distributed in
concentric circles, and the spinneret holes on Example 5
the same circle are all m or all n, while the spin-
neret holes on the outermost circle are all n; 25 [0025] A method for preparing a PET bicomponent
wherein the spinneret hole m comprises a guide elastic yarn with different viscosities, comprising:
hole E, a transition hole and a capillary micro-
pore connected sequentially, the spinneret hole (1) extruding the PET bicomponent elastic yarns with
n comprises a guide hole D, a transition hole different viscosities from the same spinneret;
and a capillary micropore connected sequential- 30
ly, the guide hole E is connected with a distribu- wherein a high-viscosity PET melt with an intrin-
tion hole A, and the guide hole D is connected sic viscosity of 0.74 dL/gis divided into two ways:
with a distribution hole B and a distribution hole one is directly extruded after distribution; and
C atthe same time; wherein the distribution hole the other is extruded after distribution by side-
A, the distribution hole B and the distribution hole 35 by-side composite spinning together with a low-
C arelocated on the distribution plate in the spin- viscosity PET melt with an intrinsic viscosity of
ning box lll; wherein the division is to transport 0.53 dL/g;
the high-viscosity PET melt through a spinning wherein a ratio of the number of cross-shaped
box | to the distribution hole A and the distribution spinneret holes m for direct extrusion to the
hole B, while transport the low-viscosity PET 40 number of oval spinneret holes n for extrusion
melt through a spinning box Il to the distribution after distribution by side-by-side composite
hole C; wherein the temperature of the spinning spinning is 1:7; wherein the ratio of the mass of
box | is 285 °C, the temperature of the spinning the high-viscosity PET melt extruded from the
box Ilis 270 °C, and the temperature of the spin- spinneret hole n to the mass of the low-viscosity
ning box Ill is 280 °C; 45 PET melt extruded from the spinneret hole n is
50:50, and the ratio of the equivalent diameter
(2) after extrusion, the PET bicomponent elastic yarn of the spinneret hole m to the equivalent diam-
with different viscosities is prepared by an FDY proc- eter of the spinneret hole niis 1:1;
ess (obtaining a fully drawn yarn), and then a relax- wherein all the spinneret holes are distributed in
ation heat treatment; 50 concentric circles, and the spinneret holes on
the same circle are all m or all n, while the spin-
wherein the FDY process involves technological neret holes on the outermost circle are all n;
parameters: a cooling temperature of 23 °C, an wherein the spinneret hole m comprises a guide
interlacing pressure of 0.24 MPa, a godet roller hole E, a transition hole and a capillary micro-
55

1 speed of 2250 m/min, a godet roller 1 temper-
ature of 90 °C, a godet roller 2 speed of 3700
m/min, a godet roller 2 temperature of 152 °C,
and a winding speed of 3610 m/min; wherein

pore connected sequentially, the spinneret hole
n comprises a guide hole D, a transition hole
and a capillary micropore connected sequential-
ly, the guide hole E is connected with a distribu-
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tion hole A, and the guide hole D is connected
with a distribution hole B and a distribution hole
C atthe same time; wherein the distribution hole
A, the distribution hole B and the distribution hole
C are located on the distribution plate in the spin-
ning box lll; wherein the division is to transport
the high-viscosity PET melt through a spinning
box | to the distribution hole A and the distribution
hole B, while transport the low-viscosity PET
melt through a spinning box Il to the distribution
hole C; wherein the temperature of the spinning
box | is 286 °C, the temperature of the spinning
box Ilis 272 °C, and the temperature of the spin-
ning box Ill is 280 °C;

(2) after extrusion, the PET bicomponent elastic yarn
with different viscosities is prepared by an FDY proc-
ess (obtaining a fully drawn yarn), and then a relax-
ation heat treatment;

wherein the FDY process involves technological
parameters: a cooling temperature of 24 °C, an
interlacing pressure of 0.28 MPa, a godet roller
1 speed of 2265 m/min, a godet roller 1 temper-
ature of 87°C, a godet roller 2 speed of 3580
m/min, a godet roller 2 temperature of 152 °C,
and a winding speed of 3460 m/min; wherein
the relaxation heat treatment has a temperature
of 105 °C, and a time of 25 minutes;

wherein the PET bicomponent elastic yarn with
different viscosities is composed of the high-vis-
cosity PET monofilament and the high-viscosi-
ty/low-viscosity PET side-by-side composite
monofilament; wherein the monofilament crimp-
ing directions of the PET bicomponent elastic
yarn with different viscosities are randomly dis-
tributed; wherein the PET bicomponent elastic
yarn with different viscosities comprises me-
chanical performance indices: a crimp shrink-
age of 51.6%, a crimp stability of 85.2%, a
shrinkage elongation of 94%, a crimp elastic re-
covery rate of 95.8%, a breaking strength of 3.4

cN/dtex, an elongation at break of 38%, and a
total fineness of 100 dtex. The prepared PET
bicomponent elastic yarn with different viscosi-
ties is made into the knitted fabric, which is test-

ed for strip unevenness, and the fabric has a D
value of 0.33.

Example 6

[0026] A method for preparing a PET bicomponent
elastic yarn with different viscosities, comprising:

(1) extruding the PET bicomponent elastic yarns with
different viscosities from the same spinneret;

wherein a high-viscosity PET melt with an intrin-
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sic viscosity of 0.72 dL/gis divided into two ways:
one is directly extruded after distribution; and
the other is extruded after distribution by side-
by-side composite spinning together with a low-
viscosity PET melt with an intrinsic viscosity of
0.54 dL/g;

wherein aratio of the number of "8"-shaped spin-
neret holes m for direct extrusion to the number
of oval spinneret holes n for extrusion after dis-
tribution by side-by-side composite spinning is
1:6; wherein the ratio of the mass of the high-
viscosity PET melt extruded from the spinneret
hole n to the mass of the low-viscosity PET melt
extruded from the spinneret hole n is 50:50, and
the ratio of the equivalent diameter of the spin-
neret hole m to the equivalent diameter of the
spinneret hole niis 1:1;

wherein all the spinneret holes are distributed in
concentric circles, and the spinneret holes on
the same circle are all m or all n, while the spin-
neret holes on the outermost circle are all n;
wherein the spinneret hole m comprises a guide
hole E, a transition hole and a capillary micro-
pore connected sequentially, the spinneret hole
n comprises a guide hole D, a transition hole
and a capillary micropore connected sequential-
ly, the guide hole E is connected with a distribu-
tion hole A, and the guide hole D is connected
with a distribution hole B and a distribution hole
C atthe same time; wherein the distribution hole
A, the distribution hole B and the distribution hole
C arelocated on the distribution plate in the spin-
ning box llI; wherein the division is to transport
the high-viscosity PET melt through a spinning
box I to the distribution hole A and the distribution
hole B, while transport the low-viscosity PET
melt through a spinning box Il to the distribution
hole C; wherein the temperature of the spinning
box | is 284 °C, the temperature of the spinning
box Ilis 271 °C, and the temperature of the spin-
ning box Il is 279 °C;

(2) after extrusion, the PET bicomponent elastic yarn
with different viscosities is prepared by an FDY proc-
ess (obtaining a fully drawn yarn), and then a relax-
ation heat treatment;

wherein the FDY process involves technological
parameters: a cooling temperature of 25 °C, an
interlacing pressure of 0.3 MPa, a godet roller 1
speed of 2200 m/min, a godet roller 1 tempera-
ture of 85 °C, a godet roller 2 speed of 3700
m/min, a godet roller 2 temperature of 150 °C,
and a winding speed of 3610 m/min; wherein
the relaxation heat treatment has a temperature
of 104 °C, and a time of 20 minutes;

wherein the PET bicomponent elastic yarn with
different viscosities is composed of the high-vis-



17 EP 4 083 280 A1 18

cosity PET monofilament and the high-viscosi-
ty/low-viscosity PET side-by-side composite
monofilament; wherein the monofilament crimp-
ing directions of the PET bicomponent elastic

C atthe same time; wherein the distribution hole
A, the distribution hole B and the distribution hole
C are located on the distribution plate in the spin-

10

ning box llI; wherein the division is to transport
the high-viscosity PET melt through a spinning
box I to the distribution hole A and the distribution
hole B, while transport the low-viscosity PET

yarn with different viscosities are randomly dis- % melt through a spinning box Il to the distribution
tributed; wherein the PET bicomponent elastic hole C; wherein the temperature of the spinning
yarn with different viscosities comprises me- box | is 285 °C, the temperature of the spinning
chanical performance indices: a crimp shrink- box Ilis 271 °C, and the temperature of the spin-
age of 50%, a crimp stability of 85%, a shrinkage ning box Il is 278 °C;
elongation of 93%, a crimp elastic recovery rate 70
of 95%, a breaking strength of 3.3 cN/dtex, an (2) after extrusion, the PET bicomponent elastic yarn
elongation at break of 41%, and a total fineness with different viscosities is prepared by an FDY proc-
of 105 dtex. The prepared PET bicomponent ess (obtaining a fully drawn yarn), and then a relax-
elastic yarn with different viscosities is made into ation heat treatment;
the knitted fabric, which is tested for strip une- 15
venness, and the fabric has a D value of 0.52. wherein the FDY process involves technological
parameters: a cooling temperature of 24 °C, an
Example 7 interlacing pressure of 0.22 MPa, a godet roller
1 speed of 2400 m/min, a godet roller 1 temper-
[0027] A method for preparing a PET bicomponent 20 ature of 88 °C, a godet roller 2 speed of 3550
elastic yarn with different viscosities, comprising: m/min, a godet roller 2 temperature of 154 °C,
and a winding speed of 3480 m/min; wherein
(1) extrudingthe PET bicomponent elastic yarns with the relaxation heat treatment has a temperature
different viscosities from the same spinneret; of 114 °C, and a time of 23 minutes;

25 wherein the PET bicomponent elastic yarn with
wherein a high-viscosity PET melt with an intrin- different viscosities is composed of the high-vis-
sicviscosity of 0.72 dL/gis divided into two ways: cosity PET monofilament and the high-viscosi-
one is directly extruded after distribution; and ty/low-viscosity PET side-by-side composite
the other is extruded after distribution by side- monofilament; wherein the monofilament crimp-
by-side composite spinning together with a low- 30 ing directions of the PET bicomponent elastic
viscosity PET melt with an intrinsic viscosity of yarn with different viscosities are randomly dis-
0.5 dL/g; tributed; wherein the PET bicomponent elastic
wherein a ratio of the number of rectangular yarn with different viscosities comprises me-
spinneret holes m for direct extrusion to the chanical performance indices: a crimp shrink-
number of "8"-shaped spinneret holes n forex- 35 age of 52%, a crimp stability of 86%, a shrinkage
trusion after distribution by side-by-side com- elongation of 96%, a crimp elastic recovery rate
posite spinning is 1:6; wherein the ratio of the of 95.3%, a breaking strength of 2.9 cN/dtex, an
mass of the high-viscosity PET melt extruded elongation at break of 48%, and a total fineness
from the spinneret hole n to the mass of the low- of 116 dtex. The prepared PET bicomponent
viscosity PET melt extruded from the spinneret 40 elastic yarn with different viscosities is made into
hole n is 50:50, and the ratio of the equivalent the knitted fabric, which is tested for strip une-
diameter of the spinneret hole m to the equiva- venness, and the fabric has a D value of 0.25.
lent diameter of the spinneret hole n is 1:1;
wherein all the spinneret holes are distributed in Example 8
concentric circles, and the spinneret holes on 45
the same circle are all m or all n, while the spin- [0028] A method for preparing a PET bicomponent
neret holes on the outermost circle are all n; elastic yarn with different viscosities, comprising:
wherein the spinneret hole m comprises a guide
hole E, a transition hole and a capillary micro- (1) extruding the PET bicomponent elastic yarns with
pore connected sequentially, the spinneret hole 50 different viscosities from the same spinneret;

n comprises a guide hole D, a transition hole

and a capillary micropore connected sequential- wherein a high-viscosity PET melt with an intrin-
ly, the guide hole E is connected with a distribu- sic viscosity of 0.75 dL/gis divided into two ways:
tion hole A, and the guide hole D is connected one is directly extruded after distribution; and
with a distribution hole B and a distribution hole 55 the other is extruded after distribution by side-

by-side composite spinning together with a low-
viscosity PET melt with an intrinsic viscosity of
0.51 dL/g;
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wherein a ratio of the number of in-line spinneret
holes m for direct extrusion to the number of "8"-
shaped spinneret holes n for extrusion after dis-
tribution by side-by-side composite spinning is
1:6; wherein the ratio of the mass of the high-
viscosity PET melt extruded from the spinneret
hole n to the mass of the low-viscosity PET melt
extruded from the spinneret hole nis 50:50, and
the ratio of the equivalent diameter of the spin-
neret hole m to the equivalent diameter of the
spinneret hole n is 1:1;

wherein all the spinneret holes are distributed in
concentric circles, and the spinneret holes on
the same circle are all m or all n, while the spin-
neret holes on the outermost circle are all n;
wherein the spinneret hole m comprises a guide
hole E, a transition hole and a capillary micro-
pore connected sequentially, the spinneret hole
n comprises a guide hole D, a transition hole
and a capillary micropore connected sequential-
ly, the guide hole E is connected with a distribu-
tion hole A, and the guide hole D is connected
with a distribution hole B and a distribution hole
C atthe same time; wherein the distribution hole
A, the distribution hole B and the distribution hole
C are located on the distribution plate in the spin-
ning box lll; wherein the division is to transport
the high-viscosity PET melt through a spinning
box | to the distribution hole A and the distribution
hole B, while transport the low-viscosity PET
melt through a spinning box Il to the distribution
hole C; wherein the temperature of the spinning
box | is 286 °C, the temperature of the spinning
box Ilis 273 °C, and the temperature of the spin-
ning box Ill is 278 °C;

(2) after extrusion, the PET bicomponent elastic yarn
with different viscosities is prepared by an FDY proc-
ess (obtaining a fully drawn yarn), and then a relax-
ation heat treatment;

wherein the FDY process involves technological
parameters: a cooling temperature of 20 °C, an
interlacing pressure of 0.27 MPa, a godet roller
1 speed of 2380 m/min, a godet roller 1 temper-
ature of 89 °C, a godet roller 2 speed of 3600
m/min, a godet roller 2 temperature of 156 °C,
and a winding speed of 3520 m/min; wherein
the relaxation heat treatment has a temperature
of 101 °C, and a time of 29 minutes;

wherein the PET bicomponent elastic yarn with
different viscosities is composed of the high-vis-
cosity PET monofilament and the high-viscosi-
ty/low-viscosity PET side-by-side composite
monofilament; wherein the monofilament crimp-
ing directions of the PET bicomponent elastic
yarn with different viscosities are randomly dis-
tributed; wherein the PET bicomponent elastic
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yarn with different viscosities comprises me-
chanical performance indices: a crimp shrink-
age of 52.7%, a crimp stability of 85.8%, a
shrinkage elongation of 94%, a crimp elastic re-
covery rate of 95.1%, a breaking strength of 3.2
cN/dtex, an elongation at break of 43.5%, and
a total fineness of 200 dtex. The prepared PET
bicomponent elastic yarn with different viscosi-
ties is made into the knitted fabric, which is test-
ed for strip unevenness, and the fabric has a D
value of 0.67.

Claims

A method for preparing a PET bicomponent elastic
yarn with different viscosities, comprising: extruding
the PET bicomponent elastic yarns with different vis-
cosities from the same spinneret;

wherein a high-viscosity PET meltis divided into
two ways: one is directly extruded after distribu-
tion; and the other is extruded after distribution
by side-by-side composite spinning together
with a low-viscosity PET melt;

wherein a ratio of the number of spinneret holes
m for direct extrusion to the number of spinneret
holes n for extrusion after distribution by side-
by-side composite spinning is 1:(6-8);

after extrusion, a fully drawn yarn (FDY) is pre-
pared according to an FDY process, wherein the
PET bicomponent elastic yarn with different vis-
cosities is obtained after a relaxation heat treat-
ment.

The method of claim 1, wherein the ratio of the mass
of the high-viscosity PET melt extruded from the
spinneret hole n to the mass of the low-viscosity PET
melt extruded from the spinneret hole nis 50:50, and
the ratio of the equivalent diameter of the spinneret
hole m to the equivalent diameter of the spinneret
hole nis 1:1.

The method of claim 1, wherein the spinneret hole
m is a circular, oval, triangular, Y-shaped, cross-
shaped, "8"-shaped, rectangular or in-line spinneret
hole, and the spinneret hole n is a circular, oval or
"8"-shaped spinneret hole.

The method of claim 1, wherein all the spinneret
holes are distributed in concentric circles, and the
spinneret holes on the same circle are all m or all n,
while the spinneret holes on the outermost circle are
all n.

The method of claim 1, wherein the FDY process
involves technological parameters: a cooling tem-
perature of 20-25 °C, an interlacing pressure of



10.

21 EP 4 083 280 A1

0.20-0.30 MPa, a godet roller 1 speed of 2200-2400
m/min, a godet roller 1 temperature of 85-95 °C, a
godet roller 2 speed of 3500-3700 m/min, a godet
roller 2 temperature of 150-160 °C, and a winding
speed of 3430-3610 m/min; wherein the relaxation
heat treatment has a temperature of 90-120 °C, and
a time of 20-30 minutes.

The method of claim 5, wherein the spinneret hole
m comprises a guide hole E, a transition hole and a
capillary micropore connected sequentially, the spin-
neret hole n comprises a guide hole D, a transition
hole and a capillary micropore connected sequen-
tially, the guide hole E is connected with a distribution
hole A, and the guide hole D is connected with a
distribution hole B and a distribution hole C at the
same time; wherein the distribution hole A, the dis-
tribution hole B and the distribution hole C are located
on the distribution plate in the spinning box Ill; where-
in the division is to transport the high-viscosity PET
melt through a spinning box | to the distribution hole
A and the distribution hole B, while transport the low-
viscosity PET melt through a spinning box Il to the
distribution hole C.

The method of claim 6, wherein the intrinsic viscosity
of the high-viscosity PET melt is 0.70-0.75 dL/g, the
temperature of the spinning box | is 284-286 °C, the
intrinsic viscosity of the low-viscosity PET melt is
0.50-0.55 dL/g, the temperature of the spinning box
Ilis 270-275 °C, the temperature of the spinning box
Il is 278-283 °C.

A PET bicomponent elastic yarn with different vis-
cosities prepared by the method of claim 1-7, where-
in the PET bicomponent elastic yarn with different
viscosities comprises a high-viscosity PET monofil-
ament and a high-viscosity/low-viscosity PET side-
by-side composite monofilament; wherein the mono-
filament crimping directions of the PET bicomponent
elastic yarn with different viscosities are randomly
distributed.

The PET bicomponent elastic yarn with different vis-
cosities of claim 8, wherein the PET bicomponent
elastic yarn with different viscosities comprises me-
chanical performance indices: a crimp shrinkage of
50-53 %, a crimp stability of 85-87 %, a shrinkage
elongation of 93-98 %, and a crimp elastic recovery
rate of 95-96 %.

The PET bicomponent elastic yarn with different vis-
cosities of claim 8, wherein the PET bicomponent
elastic yarn with different viscosities comprises me-
chanical performance indices: a breaking strength
of >2.9 cN/dtex, an elongation at break of 43.0=5.0
%, and a total fineness of 100-200 dtex.
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