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Manufacturing elastic conjugated yarns with excellent
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Description
Field of the invention

[0001] This invention relates to a novel ultra-thin fila-
ment textured yarn with elastic characteristics and its
manufacturing method. Specifically, this invention re-
lates to a novel elastic ultra-thin fiber textured yarn man-
ufactured by concurrently feeding spun ultra-thin fiber
textured yarn and spun thermoplastic fiber into a com-
pression air jet system and passing the resulting product
through feeding and winding rollers.

Description of the prior art

[0002] Taiwan Patent No. 127812 entitled
" Manufacturing method of different shrinkage ultra-thin
filament textured yarn" teaches a traditional method for
manufacturing ultra-thin fiber. Ultra-thin filament tex-
tured yarn with boiling water shrinkage below 10% and
high shrinkage low crimpled gray yarn with boiling water
shrinkage above 15% are compounded and processed
to form a single yarn unit. Fabrics manufactured using
yarns made with such a traditional method have thick
feel and noticeable stiffness, which are appreciated by
visual examination of the draped fabrics. However these
fabrics lack elasticity and are not comfortable when
worn.

[0003] In response to thick feel stiffness and lack of
comfort associated with fabrics produced using tradi-
tional methods such as the method discussed above~
and in order to produce yarn with elastic covering char-
acteristics, manufacturers often wrap the produced yarn
around a Spandex (trade name for a type of poly-
urethane elastic yarn) periphery to form a single/dual
wrapped yarn. Additionally, the produced yarn is
knobbed with high speed air and wrapped around the
periphery of a LYCRA Spandex to produce elastic cov-
ering yarn. Although such Spandex-based yarns have
elasticity, production of the latter involve complex man-
ufacturing procedures and high manufacturing cost. The
following shortcomings are clear noticeable:

1. Higher manufacturing cost due to technical com-
plexity associated with raw materials.

2. Process not applicable to high temperature dye-
ing and finishing; and easy coloring embrittlement
results due to moist heat intolerance.

3. Intolerant to alkali (NaOH) decrement process-
ing.

4. Uneasy tension control exist during the twisting
of yarn and during finish processing, which is
caused by unwanted elasticity and reduced product
quality; and industrial processing efficiency is neg-
atively influenced due to extreme process difficul-
ties.

[0004] It is an object of this invention to solve the
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shortcomings associated with Spandex-based yarns
production and other traditional methods of producing
yarns with elastic covering characteristics.

[0005] Another object of this invention is to produce
high-class yarn with elastic function by false twisting
thermoplastic filament with self-crimple elasticity char-
acteristics into ultra-thin fiber via a compression air jet
system.

[0006] Still another object of this invention is to sim-
plify the process of manufacturing elastic complex yarns
and to reduce the cost associated with producing elastic
complex yarns.

[0007] Still further, another object of this invention is
to manufacture elastic complex yarns with excellent size
stability, capable of being easily woven, suitable for the
textile and slopwork industries, and capable of produc-
ing textiles with good elasticity and high degree of com-
fort.

Summary of the invention

[0008] This invention discloses a method for manu-
facturing novel ultra~thin filament textured yarn with
elastic characteristics. The process involves blending
ultra-thin filament textured yarn with thermoplastic fiber
having self-crimple characteristics.

[0009] The ultra-thin filament textured yarn of this in-
vention is manufactured by heating, false twisting and
spinning of continuous filament using traditional or con-
jugate spinning methods. The thermoplastic plastic of
this invention is manufactured by spinning two thermo-
plastic polymers with different shrinkage. The ultra thin
filament textured yarn and the thermoplastic filament
are concurrently fed into a compression air jet and con-
jugated into the elastic ultra-thin filament yarn of this in-
vention. Finally, the produced elastic ultra-thin filament
processing yarn is fed through feeding rollers and sub-
sequently wound with winding rollers.

Brief description of the drawings
[0010]

FIG 1 shows a conjugate false-twist processing flow
sheet for manufacturing elastic ultra-thin filament
processing yarn. The equipment symbols associat-
ed with the flow sheet 0.5 denier. The continuous
filament yarn is subsequently false twisted and
processed into ultra-thin filament textured yarn
whose filament size is below 0.5 denier.

[0011] In contrast, the conjugate spinning method,
which usually occurs after a false twisting process, uses
two different polymers under traditional conditions and
with traditional equipment to spin out continuous fila-
ment yarn whose filament size is below 0.5 denier. The
continuous filament yarn is subsequently false twisted
and processed into ultra-thin filament textured yarn
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whose filament size is below 0.5 denier.

[0012] The second material used to manufacture the
elastic ultra-thin filament textured yarn of this invention
is thermoplastic filament with self-crimple elastic char-
acteristics. The thermoplastic filament is obtained by
configuring two thermoplastic polymers of different
shrinkages into a filament cross section by spinning with
a conjugate spinneret having the desired proportionality.
The different contraction stresses between the interfac-
es of the two thermoplastic polymers with different
shrinkages form spring-like screw and generate self-
crimple elasticity. See the manufacturing diagram
shown in Fig. 2.

[0013] To form the ultra-thin filament textured yarn
with elastic characteristics of this invention, thermoplas-
tic filament with self-crimple elastic characteristics and
continuous filament are first individually spun using tra-
ditional spinning methods or conjugate spinning meth-
ods. Specifically, the continuous filament is false twist-
ed, spun, heated, subsequently false twisted and post
processed into a ultra-thin filament textured yarn whose
filament size is below 0.5 denier. The ultra-thin filament
textured yarn produced from the continuous filament
and the thermoplastic filament is conjugated to form an
in-process textured yarn. The in-process yarn is passed
through a weaving process, a dyeing process and a fin-
ishing process. The high in-process temperature is uti-
lized to generate shrinkage difference within the ther-
moplastic filament thereby inducing elastic characteris-
tics in the final product.

[0014] The manufacturing process steps of this inven-
tion are summarized as follows: ultra-thin filament tex-
tured yarn is manufactured by heating, false twisting and
spinning of continuous filament using traditional or con-
jugate spinning methods; separately, thermoplastic fila-
ment with self-crimple characteristics is manufactured
by spinning two thermoplastic polymers with different
shrinkage , after first being melted and spun using a
compound spinneret of desired proportion; the ultra fil-
ament textured yarn and the thermoplastic filament are
concurrently fed into a compression air jet are conjugat-
ed into elastic ultra-thin filament processing yarn; and
the resulting elastic ultra-thin filament processing yarn
is passed through feeding rollers and wrapped with
winding rollers.

[0015] Referring to FIG 1 for additional clarification of
the manufacturing process steps of this invention, ultra-
thin filament spinning cake 12 is relaxed via yarn guide
(1), and passed through a first feeding roller (2). The
resulting ultra-thin filament product is heated with a
heater (3), passed over a cooling plate (4) and through
a friction spindle (5). The ultra-thin filament product is
then passed through a second feeding roller (7) to form
the textured yarn. Steps 1-7 are the heating, extending,
curl reshaping and cooling processes required to pro-
duce the ultra-thin textured yarn material of this inven-
tion.

[0016] Still referring to FIG 1 of the inventive process,
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at the moment the ultra textured yarn is fed through the
second feeding rollers (7), self-crimple thermoplastic fil-
ament 13 is incorporated into the ultra textured yarn
through the yarn guide (6), and conjugated and entan-
gled with the textured yarn and fed into a compression
air jet system (8) with air nozzle supplied with a consid-
erable amount of pressure.

[0017] The ultra-thin textured yarn and the thermo-
plastic filament are conjugated into an elastic ultra-thin
filament processing yarn (10) and guided by a third feed-
ing roller (9) down stream. Finally, the elastic yarn with
feed rate controlled by the third feed roller (9) and the
winding roller (11) is produced.

[0018] Still referring to FIG 1 of this invention, the fric-
tion spindle (5) is not restricted to anyone type. All well-
known friction spindles such as friction disc, friction belt,
and pin, etc. are applicable. The air nozzle of the com-
pression air jet system (8) is not restricted to anyone
type. All well-known nozzles, such as conventionally
used nozzle and mixed fiber nozzle etc. are applicable.
To achieve the maximum entanglement and conjuga-
tion, good relaxation of the thermoplastic filament into
the ultra-thin textured yarn , the number of snarl of tex-
tured yarn shall be over 85 snarls/m.

[0019] The elastic ultra-thin filament textured yarn
(10) of this invention can be woven into cloths and tex-
tiles of various shapes. Due to the elastic effect demon-
strated prior to hot water treatment, there is no problem
of tension control exists; therefore, various shapes can
be obtained through knitter shuttle and shuttle less
loom. The weaving and quality characteristics of this in-
vention are superior to contemporaneous elastic yarn
complexes. By manufacturing the elastic yarn with ther-
moplastic polymers interface having two different
shrinkage, which forms spring-like screw due to the dif-
ference in shrinkage stress when exposed to high tem-
perature during post processing, textiles produced us-
ing this invention demonstrated excellent elasticity and
a high degree of comfort.

[0020] By way of examples of exploitation/compari-
son and explanation, the evaluation method, the manu-
facturing processes, conditions and process compo-
nents, though not limited to the exploitations, of the
present invention may be as follows:

Explanation of Elasticity Evaluation Method

Workbench: INSTRON-6021 universal tensile testing
machine

[0021]
Method:
a. Tailor 2.5cm x 30cm test piece under the con-
dition of room temperature without tension

(Containing clamping section 10cm).
b. Test rate for 1.667mm / Sec Return speed for
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10.0mm/ Sec
c. Test piece pre-load 12g
d. Fixed tension of 1000g

Calculation:

elastic extension (fixed pull 1000g)

= (A2-A1)+A1 x 100%

A1: Test piece length before stretching
A2: Test piece length applying fixed tension
1000g

(Example of Exploitation)

[0022] 360d/48f polyester/modified polyester conju-
gate spinning ultra-thin filament cake 12 is relaxed via
yarn guide (1), and passed through a first feeding roller
(2). The ultra-thin filament product is heated to 160°C
with a heater (3) (having a temperature range between
100-220°C). The resulting product is passed over a
cooling plate (4), false twisted by passing through a fric-
tion spindle (5) and extended to 2.28 times with the sec-
ond feeding roller (7) (having a drawing ratio of between
1.3-4.0), to form the textured yarn. At the moment the
ultra-thin textured yarn is fed through the second feed-
ing roller (7), 75d/24f polyester conjugate spinning ultra-
thin filament having self crimple 13 is incorporated into
the second feeding roller (7) via yarn guide (6) at speed
of 500 m/minute (the second feeding roller speed range
is between 300-900 rn/minute). The resulting product is
combined with the textured yarn and fed into the air jet
compression system (8) with air nozzle having air pres-
sure of about 5.0kg/m2, at the guiding end of the yarn.
The ultra-thin textured yarn and the thermoplastic fila-
ment are entangled to conjugate into an elastic ultra-thin
filament textured yarn (10) and guided by a third feeding
roller (9) down stream. A 225d /72f elastic ultra-thin elas-
tic yarn with feed rate controlled by the third feed roller
(9) and the winding roller (11) is produced consistent
with the process flow chart shown in FIG 1.

[0023] Said textured yarn is used as weft, and 75d/
36f textured yarn as warp, weaved and alkali decrement
reduced by 25%. Post finish such as abrading, dyeing
to produce cloth of enhanced thickness, drape, soft and
ultra-fine touching (hand), particularity, peach skin feel-
ing and elastic elongation (fixed tension 1000g) that
reaches 23.1% were performed. Clothing produced us-
ing this exploitation maintained a high degree of comfort
when worn.

(Example of Comparison)
[0024] In this example, conditions are similar to the

processing conditions above. However, the self-crimple
elastic thermoplastic filament 13 is replaced with 45%
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high shrinkage low crimpled gray yarn having boiling
water shrinkage and dimensions of 75d / 36f to produce
225d/ 84f different shrinkage ultra-thin filament textured
yarn. Similar to the above exploitation, the processed
yarn is used as filling, wrapped, weaved and reduced.
Post finish such as abrading, dyeing to produce cloth of
enhanced thickness, drape,, soft and ultra-fine touching
(hand), particularity, peach skin feeling and elastic elon-
gation (fixed tension 1000g) that reaches only 5.8 %
were performed. Thus, clothing produced using this ex-
ample possessed many shortcomings and lack the
needed comfort when worn.

[0025] Comparing the example of exploitation with the
example of comparison, it is clear that the elastic ultra-
fine filament textured yarn in this invention can be ob-
tained by properly conjugating thermoplastic filament
having self-crimple elasticity with ultra-fine false twisted
textured yarn, said textured yarn not only exhibits the
original characteristic of the ultra-fine filament, but also
unique elasticity to improve the deficiency of the con-
ventional ultra-fine false twisted textured yarn.

Industrial applicability

[0026] The elastic ultra-fine filament textured yarn in
this invention will exhibit the self-crimple elastic charac-
teristic till the textured yarn is subject to the heat treat-
ment condition of dyeing and finishing, i.e. the textured
yarn has excellent dimensional stability, can be easily
woven into clothing and fabric, is very useful in the textile
and slopwork industries, has industrial applicability in it-
self.

The present invention comprises the following
preferred embodiments:

[0027]

1. A method for manufacturing elastic ultra-thin fil-
ament textured yarn comprising the steps of

(a) Heating, false twisting to the continuous fil-
ament using spinning methods to produce ul-
tra-thin filament textured yarn;

(b) Spinning two thermoplastic polymers with
different shrinkage in proportion via conjugate
spinneret into thermoplastic filament having
self crimple;

(c) Concurrently feeding said ultra-thin filament
textured yarn and said thermoplastic filament
having self crimple into a compressed air jet
system to produce elastic ultra-thin filament
textured yarn;

(d) Feeding said elastic ultra-thin filament tex-
tured yarn into filament feeding roller, and

(e) winding said elastic ultra-thin filament tex-
tured yarn with winding roller.
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2. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 1,
wherein the spinning method used to spin said fila-
ment is conventional spinning.

3. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 1,
wherein the spinning method used to spin said fila-
ment is conjugate spinning.

4. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 2,
wherein said elastic ultra-thin filament textured yarn
and said thermoplastic filament having self crimple
are concurrently fed into a compressed air jet sys-
tem and conjugated to get elastic ultra-thin filament
textured yarn.

5. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 4,
wherein said elastic ultra-thin filament textured yarn
is fed with a false twister into a yarn guide end.

6. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 5,
wherein said elastic ultra-thin filament textured yarn
is compressed and conjugated with high pressure
gas supplied from air nozzle.

7. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 6,
wherein said filament s false twisted and processed
into ultra-thin filament textured yarn with filament
below 0.5 denier.

8. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 7,
further comprising of high in-process temperature
to generate shrinkage difference within the thermo-
plastic filament and to induce elasticity.

9. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 3,
wherein said elastic ultra-thin filament textured yarn
and said thermoplastic filament having self crimple
are concurrently fed into a compressed air jet sys-
tem and conjugated to get elastic ultra-thin filament
textured yarn.

10. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 9,
wherein said elastic ultra-thin filament textured yarn
is compressed and conjugated with high pressure
gas supplied from air nozzle.

11. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 10,
wherein said elastic ultra-thin filament textured yarn
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is compressed and conjugated with high pressure
gas supplied from air nozzle.

12. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 11,
wherein said filament is false twisted and processed
into ultra-thin filament textured yarn with filament
below 0.5 denier.

13. The method for manufacturing elastic ultra-thin
filament textured yarn according to embodiment 12,
further comprising of high in-process temperature
to generate shrinkage difference within the thermo-
plastic filament and to induce elasticity.

Claims

A method for manufacturing elastic ultra-thin fila-
ment textured yarn comprising the steps of

(a) Heating, false twisting to the continuous fil-
ament using spinning methods to produce ul-
tra-thin filament textured yarn;

(b) Spinning two thermoplastic polymers with
different shrinkage in proportion via conjugate
spinneret into thermoplastic filament having
self crimple;

(c) Concurrently feeding said ultra-thin fila-
ment textured yarn and said thermoplastic fila-
ment having self crimple into a compressed air
jet system to produce elastic ultra-thin filament
textured yarn;

(d) Feeding said elastic ultra-thin filament tex-
tured yarn into filament feeding roller, and

(e) winding said elastic ultra-thin filament tex-
tured yarn with winding roller.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to claim 1, wherein
the spinning method used to spin said filament is
conventional spinning.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to claim 1, wherein
the spinning method used to spin said filament is
conjugate spinning.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
preceding claims, wherein said elastic ultra-thin fil-
ament textured yarn and said thermoplastic fila-
ment having self crimple are concurrently fed into a
compressed air jet system and conjugated to get
elastic ultra-thin filament textured yarn.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
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preceding claims, wherein said elastic ultra-thin fil-
ament textured yarn is fed with a false twister into
a yarn guide end.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
preceding claims, wherein said elastic ultra-thin fil-
ament textured yarn is compressed and conjugated
with high pressure gas supplied from air nozzle.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
preceding claims, wherein said filament is false
twisted and. processed into ultra-thin filament tex-
tured yarn with filament below 0.5 denier.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
preceding claims, further comprising of high in-
process temperature to generate shrinkage differ-
ence within the thermoplastic filament and to induce
elasticity.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
preceding claims, wherein said elastic ultra-thin fil-
ament textured yarn and said thermoplastic fila-
ment having self crimple are concurrently fed into a
compressed air jet system and conjugated to get
elastic ultra-thin filament textured yarn.

The method for manufacturing elastic ultra-thin fil-
ament textured yarn according to one or more of the
preceding claims, wherein said elastic ultra-thin fil-
ament textured yarn is compressed and conjugated
with high pressure gas supplied from air nozzle,
and/or wherein said elastic ultra-thin filament tex-
tured yarn is compressed and conjugated with high
pressure gas supplied from air nozzle, and/or
wherein said filament is false twisted and. proc-
essed into ultra-thin filament textured yarn with fil-
ament below 0.5 denier, and/or further comprising
of high in-process temperature to generate shrink-
age difference within the thermoplastic filament and
to induce elasticity.
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