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(54) HIGH-STRENGTH POLYETHYLENE TEREPHTHALATE YARN AND METHOD FOR 
PRODUCING THE SAME

(57) Disclosed are a PET fiber having an intrinsic vis-
cosity of 1.1 dl/g or higher and a tensile strength of 10
g/d or higher, and a manufacturing method therefor. A
manufacturing method according to the present invention
includes the steps of: melting a polyethylene terephtha-
late chip having an intrinsic viscosity of 1.4 to 1.7 dl/g to
prepare a spinning melt; discharging the spinning melt

through a nozzle of a spinning pack; heating the spinning
melt just before being discharged from the nozzle by
means of a heat source of 300 to 500 °C located imme-
diately below the nozzle; converging a plurality of fila-
ments formed by the discharging to form a multifilament;
and drawing the multifilament, wherein a temperature of
the spinning pack is maintained at 280 to 305 °C.
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Description

[Technical Field]

[0001] The present invention relates to a polyethylene terephthalate yarn and a method for producing the same, and
more particularly to a polyethylene terephthalate yarn having higher strength than a conventional polyethylene tereph-
thalate yarn and a method for producing the same.

[Background Art]

[0002] Research is continuously conducted to improve the mechanical properties (e.g., strength, elongation, etc.) of
industrial polyethylene terephthalate (hereinafter referred to as ’PET’) yarns used in the manufacture of tire cords, air
bags, etc.
[0003] In general, the method of producing a PET yarn includes a spinning process of forming a multifilament and a
process of drawing the multifilament at a predetermined draw ratio, wherein the spinning process includes melting a
PET chip, discharging the PET melt through a nozzle of a spinning pack, and converging the filaments in a solidified
state formed through cooling after the PET melt is discharged through the nozzle, thereby forming a multifilament.
[0004] Since industrial PET yarn is generally required to have excellent dimensional stability (i.e., low elongation at a
specified load (EASL) and low dry heat shrinkage), for example, it is necessary to produce a PET yarn through high-
speed spinning of 1500 m/min or more. That is, the dimensional stability can be improved by increasing the degree of
fiber orientation before the drawing process.
[0005] However, since the spinning speed and the draw ratio have a trade-off relationship, increasing the spinning
speed ultimately limits the draw ratio that can be applied in the drawing step. That is, if the spinning speed is increased
to 1500 m/min or more in order to improve the dimensional stability of the PET yarn, the draw ratio that can be applied
in the drawing step is ultimately lowered to 2.0 or less. The lower the draw ratio, the lower the strength of the PET yarn.
[0006] Therefore, in order to produce PET yarns having higher strength than conventional PET yarns while having
excellent dimensional stability, there is a need for a method for increasing the strength of PET yarns by controlling
process factor(s) other than the draw ratio.

[DETAILED DESCRIPTION OF THE PRESENT DISCLOSURE]

[Technical Problem]

[0007] Accordingly, the present invention relates to a PET yarn capable of preventing problems caused by the limitations
and disadvantages of the related art as described above, and to a method for producing the same.
[0008] One aspect of the present invention provides a PET yarn having high strength compared to the existing PET
yarn while having excellent dimensional stability.
[0009] Another aspect of the present invention provides a method for producing a PET yarn having high strength
compared to the existing PET yarn while having excellent dimensional stability.
[0010] In addition to the aspects of the present invention mentioned above, additional features and advantages of the
present invention will be described below, or from such description will be clearly understood by those skilled in the art.

[Technical Solution]

[0011] In accordance with one aspect of the present invention as described above, a PET yarn including 100 to 500
filaments each having fineness of 2 to 5 denier is provided, wherein the PET yarn has an intrinsic viscosity of 1.1 dl/g
or more and a tensile strength of 10 g/d or more.
[0012] The PET yarn may have an intrinsic viscosity of 1.1 to 1.25 dl/g and a tensile strength of 10 to 10.6 g/d.
[0013] The PET yarn may have elongation of 3 to 6 % at a 4.5 g/d load and dry heat shrinkage of 7 to 12 %.
[0014] The PET yarn may have elongation at break of 13 to 14 %.
[0015] The PET yarn may have elongation at break of 13.4 to 13.9 %.
[0016] In accordance with another aspect of the present invention, a method for producing a PET yarn is provided,
including the steps of: melting a polyethylene terephthalate chip having an intrinsic viscosity of 1.4 to 1.7 dl/g to prepare
a spinning melt; discharging the spinning melt through a nozzle of a spinning pack; heating the spinning melt just before
discharging it from the nozzle by means of a heat source of 300 to 500 °C located immediately below the nozzle;
converging a plurality of filaments formed by the discharging to form a multifilament; and drawing the multifilament,
wherein a temperature of the spinning pack is maintained at 280 to 305 °C.
[0017] In the method for producing a PET yarn, a speed after drawing of 4000 to 6200 m/min and a draw ratio of 1.9
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to 2.5 may be applied.
[0018] The distance between the nozzle and the heat source may be 5 to 50 mm.
[0019] The temperature of the heat source may be higher than the temperature of the spinning pack.
[0020] The heat source may include a hot wire.
[0021] The heat source may include a plurality of hot wires, and the hot wires may be respectively arranged between
the filaments so as to not hinder the movement of the filaments.
[0022] The hot wires may be arranged at equal intervals.
[0023] Each of the hot wires may be arranged to be parallel to the lower surface of the nozzle.
[0024] The draw ratio in the drawing step may be 1.9 to 2.5.
[0025] The discharging step may be performed under a discharge pressure of 2400 psi or less.
[0026] The general description of the present invention as described above is intended only to illustrate or explain the
present invention, and is not intended to limit the scope of the present invention.

[ADVANTAGEOUS EFFECTS]

[0027] According to the present invention, by using a PET chip having a relatively high intrinsic viscosity (I.V.), and
minimizing thermal decomposition of the polymer during the spinning process and a decrease in intrinsic viscosity (I.V.
drop) resulting therefrom, it is possible to produce a PET yarn having a relatively high intrinsic viscosity (I.V.) of 1.1 dl/g
or more and a relatively high tensile strength of 10 g/d or more.
[0028] In addition, despite the use of PET chips with a relatively high intrinsic viscosity (I.V.), and despite the application
of a relatively low spinning temperature to minimize intrinsic viscosity drop (I.V. drop), by providing high-temperature
heat energy from immediately below a spinneret, it is possible to prevent an increase in the discharge pressure due to
a decrease in the fluidity of the PET melt, and thus prevent the occurrence of a leakage phenomenon in the spinning
pack and damage to the spinning pack due to the increase in the discharge pressure.
[0029] Further, according to the present invention, the uniformity of mechanical properties of a large number of filaments
constituting the polyester yarn can be improved.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0030] The accompanying figures, which are included to provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illustrate embodiment(s) of the invention, and together with the
description serve to explain the principle of the invention.

FIG. 1 schematically illustrates an apparatus for producing a PET yarn according to one embodiment of the present
invention.
FIG. 2 is an enlarged view of a portion A in FIG. 1.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0031] The present inventors found that the intrinsic viscosity (I.V.) of PET yarn is closely related to the strength of
PET yarn. That is, as the intrinsic viscosity (I.V.) of the PET yarn increases, the strength of the PET yarn increases.
Therefore, in order to produce a PET yarn having higher strength than a conventional PET yarn, it is required to produce
a PET yarn having a higher intrinsic viscosity (I.V.) than the conventional PET yarn.
[0032] In order to produce a PET yarn having a higher intrinsic viscosity (I.V.) than a conventional PET yarn, (i) the
spinning melt should be prepared using a PET chip having a higher intrinsic viscosity (I.V.) than the intrinsic viscosity
(I.V.) of PET chips used in a conventional PET yarn manufacturing method, and (ii) thermal decomposition of polymers
and a drop in intrinsic viscosity (I.V. drop) resulting therefrom should be minimized by applying a spinning temperature
that is lower than the spinning temperature (i.e., the temperature of the spinning pack) that has been applied to a
conventional PET yarn manufacturing method.
[0033] However, the higher the intrinsic viscosity (I.V.) of the PET chip and the lower the spinning temperature, the
lower the fluidity of the spinning melt is. The low fluidity of the spinning melt increases the discharge pressure and thus
increases the risk of leakage at the spinning pack and damage to the spinning pack.
[0034] According to the present invention, in order to produce a PET yarn having a relatively high intrinsic viscosity
(I.V.) of 1.1 dl/g or more and relatively high strength of 10 g/d or more, despite using PET chips with a relatively high
intrinsic viscosity (I.V.) of 1.4 to 1.7 dl/g and applying a relatively low spinning temperature of 280 to 305 °C, it is possible
to prevent the occurrence of a leakage phenomenon in the spinning pack and the damage to the spinning pack by
providing high-temperature thermal energy from immediately below the spinneret.
[0035] Hereinafter, referring to FIGS. 1 and 2, the method for producing a PET yarn according to one embodiment of
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the present invention will be described in more detail.
[0036] An apparatus according to one embodiment of the present invention includes an extruder 110, a spinning pack
120, a heat source 130, a cooling unit 140, a converging unit 150, a drawing unit 160, and a winder 170.
[0037] The spinning pack 120 includes main parts such as a filter, a distribution plate, a nozzle 121, and the like, and
a pack body 122 surrounding the main parts. The heat source 130 may be fixed to the nozzle 121 via a bolt 131.
Alternatively, the heat source 130 may be fixed to a spin block (not shown) surrounding the spinning pack 120.
[0038] First, the PET chip is put into an extruder 110, and then melted to form a spinning melt (that is, a PET melt),
and the spinning melt is extruded into a spinning pack 120.
[0039] As described above, the PET chip used in the present invention has an intrinsic viscosity (I.V.) of 1.4 to 1.7
dl/g that is higher than the intrinsic viscosity (I.V.) (less than 1.4 dl/g) of the PET chip that has been previously used.
[0040] Since it is required that high-speed spinning to enhance the orientation of PET yarn is performed, if the intrinsic
viscosity (I.V.) of the PET chip is less than 1.4 dl/g, it is impossible to produce a PET yarn having an intrinsic viscosity
(I.V.) of 1.1 dl/g or more, and as a result, it is also impossible to produce PET yarns having a tensile strength of 10 g/d
or more.
[0041] On the other hand, if the intrinsic viscosity (I.V.) of the PET chip exceeds 1.7 dl/g, the fluidity of the spinning
melt is excessively low to the extent that a high discharge pressure outside the allowable range (2400 psi or less) is
required (even if the method of the present invention is applied).
[0042] The spinning melt delivered from the extruder 110 to the spinning pack 120 is discharged through holes in the
nozzle 121. The nozzle 121 may have 100 to 500 holes, and L/D, which is a ratio of the length L and the diameter D of
each hole, may be 2 to 5.
[0043] According to the present invention, when the spinning process is performed, the spinning temperature, that is,
the temperature of the spinning pack 120 (more specifically, the temperature of the pack body 122) is maintained at 280
to 305 °C. In general, the temperature of the spinning pack 120 may be measured via a temperature sensor installed in
a spinning block surrounding the spinning pack 120.
[0044] If the spinning temperature is less than 280 °C, not only is the uniformity of the spinning melt lowered, but the
fluidity of the spinning melt is excessively low to the extent that a high discharge pressure outside the allowable range
is required.
[0045] On the other hand, if the spinning temperature exceeds 305 °C, rapid thermal decomposition of the polymer
occur which causes a sudden drop in intrinsic viscosity (I.V. drop). As a result, it becomes impossible to produce PET
yarns having a high tensile strength of 10 g/d or more.
[0046] That is, according to the present invention, by applying a spinning temperature of 280 to 305 °C which is much
lower than the spinning temperature of 310 to 320 °C that has been applied to a conventional PET yarn manufacturing
method, thermal decomposition of polymers during the spinning process and a drop in intrinsic viscosity (I.V. drop)
resulting therefrom can be minimized.
[0047] Meanwhile, as described above, the higher the intrinsic viscosity (I.V.) of the PET chip and the lower the spinning
temperature, the more the fluidity of the spinning melt is lowered. The low fluidity of the spinning melt increases the
discharge pressure and thus increases the risk of a leakage phenomenon in the spinning pack 120 and damage to the
spinning pack 120.
[0048] In order to solve the above-mentioned problems, according to the present invention, the spinning melt just
before being discharged from the nozzle 121 is heated by a heat source 130 located immediately below the nozzle 121.
[0049] The most important factor for determining the discharge pressure is the fluidity of the spinning melt just before
being discharged from the nozzle 121. Therefore, if the spinning melt is heated only momentarily before being discharged
from the nozzle 121, its fluidity can be instantaneously increased immediately before discharge without causing serious
thermal decomposition of the polymer, and as a result, an increase in the discharge pressure can be minimized. Therefore,
according to the present invention, the spinning process is performed at a discharge pressure of 2400 psi or less,
preferably 2350 psi or less, and more preferably 2320 psi or less.
[0050] As a result, according to the present invention, despite using PET chips with a relatively high intrinsic viscosity
(I.V.) of 1.4 to 1.7 dl/g and applying a relatively low spinning temperatures of 280 to 305 °C, it is possible to prevent the
occurrence of the leakage phenomenon in the spinning pack and the damage to the spinning pack due to an increase
in the discharge pressure.
[0051] In order to properly heat the spinning melt just before the discharge, the distance between the nozzle 121 and
the heat source 130 may be 5 to 50 mm.
[0052] According to one embodiment of the present invention, the temperature of the heat source 130 is higher than
the temperature of the spinning pack 120. For example, the temperature of the heat source 130 may be 300 to 500 °C,
preferably 320 to 490 °C, and more preferably 350 to 480 °C.
[0053] The heat source 130 may include a hot wire. For example, the heat source 130 may include a plurality of hot
wires, and the hot wires may be arranged between the filaments 10 so that the spinning melt does not hinder the
movement of the plurality of semi-solid filaments 10 formed while being discharged from the holes of the nozzle 121.
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[0054] In order to uniformly heat the spinning melt just before the discharge, the hot wires may be arranged at equal
intervals and each of the hot wires may be arranged so as to be parallel to the bottom surface of the nozzle 121.
[0055] In addition, since the filaments 10 are uniformly spaced apart from the hot wires at a predetermined distance
(for example, 3 to 10 mm), uniformity of physical properties between the filaments 10 may be ensured.
[0056] According to the present invention, unlike the conventional cylindrical heating hood for delaying cooling of the
spinning melt discharged from the nozzle 121, a plurality of hot wires constituting the heat source 130 are arranged at
equal intervals immediately below the nozzle 121, and instantaneously heat the spinning melt just before being discharged
from the nozzle 121. Thus, despite using PET chips with a relatively high intrinsic viscosity (I.V.) PET chip of 1.4 to 1.7
dl/g and applying a relatively low spinning temperature of 280 to 305 °C, it is possible to prevent the occurrence of the
leakage phenomenon in the spinning pack and the damage to the spinning pack due to an increase in the discharge
pressure.
[0057] A plurality of semi-solid filaments 10 formed as the spinning melt is discharged from the holes of the nozzle
121 are completely solidified while passing through the cooling unit 140. In order to control the cooling process, cooling
air of an appropriate temperature and speed is blown into the filaments 10. The cooling behavior of the filaments 10 has
a great influence on the final physical properties of the fiber.
[0058] Subsequently, the completely solidified filaments 10 are converged by the converging unit 150 to form a mul-
tifilament 20. An emulsion may be applied to the multifilament 20 at the converging unit 150. That is, the step of forming
the multifilament (20) and the step of applying the emulsion can be performed simultaneously. The application of the
emulsion may be performed using a MO (Metered Oiling) or RO (Roller Oiling) method.
[0059] The multifilament 20 formed through the converging step is drawn in the drawing unit 160. The drawing unit
160 may include first to fifth godet rollers 161, 162, 163, 164, and 165.
[0060] The first godet roller 161 determines the spinning speed and the spinning draft ratio.
[0061] Drawing of the multifilament 20 is performed between a first godet roller 161 and a fourth godet roller 164. That
is, a draw ratio is determined by a ratio of the speed of the fourth godet roller 164 to the speed of the first godet roller 161.
[0062] Between the fourth godet roller 164 and the fifth godet roller 165 is a relaxation section, and by imparting some
relaxation to the multifilament 20 drawn by the first to fourth godet rollers 161, 162, 163, and 164, it is possible to prevent
(i) excessive shrinkage of the multifilament 20, (ii) distortion of the winder 170, and (iii) instability of unwinding, which
may be caused by contraction forces immediately after drawing.
[0063] According to one embodiment of the present invention, the spinning speed (i.e., the speed of the first godet
roller 161) is 1500 to 3300 m/min, the speed after drawing (i.e., the speed of the fourth godet roller 164) is 4000 to 6200
m/min, and the draw ratio is 1.9 to 2.5. PET yarns having high dimensional stability according to the present invention
produced at spinning speeds of 1500 to 3300 m/min and speeds after drawing of 4000 to 6200 m/min have elongation
of 3 to 6 % at 4.5 g/d load and dry heat shrinkage of 7 to 12 %.
[0064] Optionally, at least one of the second to fourth godet rollers 162, 163, and 164 may be provided with a heating
means to perform heat treatment/heat fixing of the drawn multifilament 20. For example, by adjusting the number of
windings on the fourth godet roller 164, the amount of time that the multifilament 20 stays in the fourth godet roller 164
can be adjusted, which allows for appropriate heat treatment/heat fixing for the drawn yarn.
[0065] The drawn and heat-treated multifilament 20 is wound by a winder 170 to thereby complete the PET yarn.
[0066] The PET yarn of the present invention includes 100 to 500 filaments each having fineness of 2 to 5 denier, and
it has a relatively high intrinsic viscosity (I.V.) of 1.1 dl/g or more and a relatively high tensile strength of 10 g/d or more
as mentioned above. According to one embodiment of the present invention, the PET yarn has elongation at break of
13 to 14 %.
[0067] The high strength PET yarn of the present invention can be applied to various industrial applications such as
tire cords, air bags, and the like.
[0068] Hereinafter, the present invention will be described in detail by way of examples and comparative examples.
However, the following examples are shown to help the understanding of the present invention, but the sprit or scope
of the present invention should not be limited thereto.

Example 1

[0069] The spinning melt obtained through the melting of a PET chip having an intrinsic viscosity (I.V.) of 1.7 dl/g was
discharged through 250 holes (L/D = 2.1/0.7) of the nozzle of the spinning pack. At this time, the temperature of the
spinning pack, that is, the spinning temperature, was about 295 °C. In addition, the spinning melt just before being
discharged from the holes of the nozzle was heated with hot wires at 450 °C located 10 mm away from the nozzle
immediately below the nozzle. A plurality of semi-solid filaments formed as the spinning melt was discharged from the
holes of the nozzle were completely solidified while passing through the cooling unit. The drawing step, the heat treatment
step, and the winding step were sequentially performed on the plurality of filaments formed by converging the filaments,
and thereby, a PET yarn containing 250 filaments each having fineness of 4 denier (total fineness: 1000 denier) was
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obtained. A discharge pressure of 2101 psi was applied, the speed after drawing was 5800 m/min, and the drawing ratio
was 2.0.

Example 2

[0070] A PET yarn was obtained in the same manner as in Example 1, except that the spinning temperature and the
temperature of the hot wire were 299 °C and 420 °C, respectively, and the spinning process was performed under a
discharge pressure of 2181 psi.

Example 3

[0071] A PET yarn was obtained in the same manner as in Example 1, except that the spinning temperature and the
temperature of the hot wire were 304 °C and 380 °C, respectively, and the spinning process was performed under a
discharge pressure of 2312 psi.

Example 4

[0072] A PET yarn was obtained in the same manner as in Example 1, except that PET chips with an intrinsic viscosity
(I.V.) of 1.4 dl/g were used for the production of the spinning melt, the spinning temperature and the temperature of the
hot wire were 298 °C and 380 °C, respectively, and the spinning process was performed under a discharge pressure of
2160 psi.

Comparative Example 1

[0073] The same method as in Example 1 was applied, except that the spinning temperature was 310 °C, heating by
the hot wire was omitted, and a discharge pressure of 2930 psi was applied. However, an excessively high discharge
pressure caused a leakage of the spinning melt in the spinning pack, and thus winding was impossible.

Comparative Example 2

[0074] A PET yarn was obtained in the same manner as in Example 1, except that a PET chip with an intrinsic viscosity
(I.V.) of 1.4 dl/g was used for the preparation of the spinning melt, the spinning temperature was 306 °C, heating by the
hot wire was omitted, and a discharge pressure of 2370 psi was applied.

Comparative Example 3

[0075] A PET yarn was obtained in the same manner as in Example 1, except that a PET chip with an intrinsic viscosity
(I.V.) of 1.21 dl/g was used for the preparation of the spinning melt, the spinning temperature was 299 °C, heating by
the hot wire was omitted, and a discharge pressure of 1910 psi was applied.

Comparative Example 4

[0076] A PET yarn was obtained in the same manner as in Example 1, except that a PET chip with an intrinsic viscosity
(I.V.) of 1.21 dl/g was used for the preparation of the spinning melt, the spinning temperature and the temperature of
the hot wires were 292 °C and 380 °C, respectively, and the spinning process was performed under a discharge pressure
of 1850 psi.
[0077] The PET yarns of the examples and comparative examples were measured for intrinsic viscosity (I.V.), tensile
strength, elongation at break, elongation at 4.5 g/d load (EASL@4.5 g/d), and dry heat shrinkage by the following method,
respectively. (In the case of Comparative Example 1 where winding was impossible, the I.V. of the dropped solidified
sample was measured, and tensile strength, elongation at break, EASL@4.5 g/d, and dry heat shrinkage of the yarn
were not measurable). The results are shown in Table 1 below.

*Intrinsic viscosity of PET yarn (I.V.)

[0078] The intrinsic viscosity (I.V.) (dl/g) of each PET yarn was measured by a capillary viscometer according to Test
Method ASTM D4603-96. The solvent used was a mixture of phenol/1,1,2,2-tetrachloroethane (60/40 wt%).



EP 3 686 326 A1

7

5

10

15

20

25

30

35

40

45

50

55

*Tensile strength, EASL@4.5 g/d, and elongation at break of PET yarn

[0079] In accordance with Test Method ASTM D885, the tensile strength (g/d) and elongation at break (%) of PET
yarns were measured using a universal tensile tester (Instron Engineering Corp, Canton, Mass) (initial load: 0.05 gf/d,
sample length: 250 mm, tensile speed: 300 mm/min), and EASL@4.5 g/d of PET yarn was measured.

*Dry heat shrinkage of PET yarn

[0080] The initial length (L1) of the specimen and the length (L2) of the specimen after 2 minutes in an oven at 177
°C were respectively measured in accordance with Test Method ASTM D885, and then the dry heat shrinkage (%) of
the PET yarn was calculated by the following Equation. 

[0081] In Examples 1 to 4, by using PET chips with a relatively high intrinsic viscosity (I.V.) of 1.4 to 1.7 dl/g, and
applying a relatively low spinning temperature of 295 to 304 °C to minimize the thermal decomposition of the polymer,
PET yarns with high intrinsic viscosity (I.V.) of 1.11 to 1.25 dl/g, high tensile strength of 10.0 to 10.6 g/d, and elongation
at break of 13.4 to 13.9 % could be obtained.
[0082] In contrast, when PET chips with an intrinsic viscosity (I.V.) of less than 1.4 dl/g were used as in Comparative
Examples 3 and 4, although low spinning temperatures of 299 °C or 292 °C were applied and thus the thermal decom-
position of the polymer would be less than that of Examples 1 to 4, the intrinsic viscosity (I.V.) and tensile strength of
PET yarns did not reach 1.1 dl/g and 10 g/d, respectively.
[0083] Further, as in Comparative Example 2, PET chips having a relatively high intrinsic viscosity (I.V.) of 1.4 dl/g
were used, but even when a high spinning temperature of 306 °C was applied and thermal decomposition of the polymer

[Table 1]

Process condition PET yarn

PET 
chip 
I.V. 

(dl/g)

Spin 
ning 
temp 
erat 
ure 
(°C)

Hot 
wire 
temp 
eratu 

re 
(°C)

Speed 
after 

drawing 
(m/min)

Disc 
harg e 
pres 
sure 
(psi)

I.V. 
(dl/g)

Tensi 
le 

stren 
gth 

(g/d)

EASL@ 
4.5g/d 

(%)

Dry 
heat 

shrinka 
ge (%)

Elon 
gatio n 

at 
brea k 

(%)

Example 1 1.7 295 450 5800 2101 1.25 10.6 4.4 9.9 13.4

Example 2 1.7 299 420 5800 2181 1.23 10.3 4.3 9.8 13.8

Example 3 1.7 304 380 5800 2312 1.19 10.2 4.4 9.7 13.7

Example 4 1.4 298 380 5800 2160 1.11 10.0 4.5 9.5 13.9

Comparative 
Example 1

1.7 310 - 5800 2930

1.12 
(I.V. of 
dropp 

ed 
solidif 

ied 
sampl 

e)

- - - -

Comparative 
Example 2 1.4 306 - 5800 2370 1.03 9.3 4.6 10.3 12.9

Comparative 
Example 3 1.21 299 - 5800 1910 0.93 9.0 4.6 10.6 13.1

Comparative 
Example 4 1.21 292 380 5800 1850 0.95 9.2 4.5 9.5 13.0
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occurred, the intrinsic viscosity (I.V.) and tensile strength of PET yarns did not reach 1.1 dl/g and 10 g/d, respectively.
[0084] On the other hand, in Examples 1 to 4, despite using PET chips with a relatively high intrinsic viscosity (I.V.)
of 1.4 to 1.7 dl/g and applying a relatively low spinning temperature of 295 to 304 °C, the spinning melt was heated just
before discharging with a hot wire of 380 to 450 °C, and thereby, a spinning process and drawing process (speed after
drawing: 5800 mm) under a discharge pressure of 2101 to 2312 psi, that is, an allowable discharge pressure (i.e., 2400
psi or less/min), could be performed.
[0085] On the contrary, in the case of Comparative Example 1 in which PET chips having an intrinsic viscosity (I.V.)
of 1.7 dl/g were used as in Examples 1 to 3, despite the application of a spinning temperature of 310 °C that was higher
than the spinning temperature in Examples 1 to 3, heating by the hot wire was omitted, and thus a high discharge
pressure (i.e., 2930 psi) outside the allowable range was required, and as a result, leakage of the spinning melt in the
spinning pack was caused, and winding of the yarn was impossible.
[0086] Therefore, in order to perform the spinning process with a PET chip having an intrinsic viscosity (I.V.) of 1.7
dl/g without heating by a hot wire, it can be seen that it is required to reduce the discharge pressure by applying a
spinning temperature much higher than 310 °C.
[0087] However, even when a spinning temperature of 310 °C was applied, significant thermal decomposition of the
polymer occurred, and thus the I.V. reduction of about 0.58 dl/g (I.V. of PET chips - I.V. of dropped solid samples)
occurred. Considering the above, it was obvious that when the spinning temperature of much higher than 310 °C was
applied, the I.V. drop exceeding 0.6 dl/g was caused, and thus the intrinsic viscosity (I.V.) and tensile strength of the
PET yarn did not reach 1.1 dl/g and 10 g/d, respectively.

Claims

1. A polyethylene terephthalate yarn comprising
100 to 500 filaments each having fineness of 2 to 5 denier,
wherein the PET yarn has an intrinsic viscosity of 1.1 dl/g or more and a tensile strength of 10 g/d or more.

2. The polyethylene terephthalate yarn of claim 1, wherein the PET yarn has an intrinsic viscosity of 1.1 to 1.25 dl/g
and a tensile strength of 10 to 10.6 g/d.

3. The polyethylene terephthalate yarn of claim 1, wherein the PET yarn has elongation of 3 to 6% at a 4.5 g/d load
and dry heat shrinkage of 7 to 12 %.

4. The polyethylene terephthalate yarn of claim 1, wherein the PET yarn has elongation at break of 13 to 14 %.

5. The polyethylene terephthalate yarn of claim 4, wherein the PET yarn has elongation at break of 13.4 to 13.9 %.

6. A method for producing a polyethylene terephthalate yarn comprising the steps of:

melting a polyethylene terephthalate chip having an intrinsic viscosity of 1.4 to 1.7 dl/g to prepare a spinning melt;
discharging the spinning melt through a nozzle of a spinning pack;
heating the spinning melt just before being discharged from the nozzle by means of a heat source of 300 to
500 °C located immediately below the nozzle;
converging a plurality of filaments formed by the discharging to form a multifilament; and
drawing the multifilament,
wherein a temperature of the spinning pack is maintained at 280 to 305 °C.

7. The method for producing a polyethylene terephthalate yarn according to claim 6, wherein a speed after drawing
of 4000 to 6200 m/min and a draw ratio of 1.9 to 2.5 are applied.

8. The method for producing a polyethylene terephthalate yarn according to claim 6, wherein the distance between
the nozzle and the heat source is 5 to 50 mm.

9. The method for producing a polyethylene terephthalate yarn according to claim 8, wherein the temperature of the
heat source is higher than the temperature of the spinning pack.

10. The method for producing a polyethylene terephthalate yarn according to claim 9, wherein the heat source includes
a hot wire.
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11. The method for producing a polyethylene terephthalate yarn according to claim 9, wherein
the heat source includes a plurality of hot wires, and
the hot wires are respectively arranged between the filaments so as to not hinder the movement of the filaments.

12. The method for producing a polyethylene terephthalate yarn according to claim 11, wherein
the hot wires are arranged at equal intervals, and
each of the hot wires is arranged to be parallel to the lower surface of the nozzle.

13. The method for producing a polyethylene terephthalate yarn according to claim 6, wherein the discharging step is
performed under a discharge pressure of 2400 psi or less.
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