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A stretch fabric, In which either the warp thread or the weft thread is obtained from a non-elastic thread having a crimp percentage
of 5% to 30% and at least a portion of the other is obtained from an elastic thread having a crimp percentage of 0% to 5%, Is
characterized In that the elongation rate in the load direction when weighted with a 340 N/5 cm load so that the load direction Is

parallel to the former is 5% to 30%.

Provided Is a stretch fabric for seats that has excellent cushioning properties and yield

resistance, and can be used as a material that saves space and combines holding properties with cushioning properties.
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ABSTRACT
A stretch fabric, in which one yarn of warp and weft yarns is obtained from an
inelastic yarn having a crimp ratio of 5% to 30% and at least a portion of the other is
obtained from an elastic yarn having a crimp ratio of 0% to 5%, is characterized in that
the extension percentage in a load direction along the former yarn 1s 5% to 30% when
weighted with a 340N/5cm load in the load direction.  Provided 1s a stretch fabric for
seats that has excellent cushioning properties and fatigue resistance, and can be used as

a material that saves space and combines holding properties with cushioning properties.
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STRETCH FABRIC
Technical Field of the Invention
[0001] The present invention relates to a stretch fabric that has excellent cushioning
properties and can be used as a space-saving material serving both as a holding

material and a cushioning material.

Background Art of the Invention

[0002] Recently, various chairs of which body-supporting surface 1s made of a fabric
mesh sheet such as knitted cloth and woven cloth so that good cushioning properties
are achieved without urethane foam or the like have been sold in the open market while
new configurations have been suggested, as disclosed in Patent document I and 2.
Patent document 1 discloses a chair structure of which a backrest is made of sheet
material provided with bag-formed hems into which core members are inserted to make
a frame supporting itself. Patent document 2 discloses another seat structure of
which seating face is made of warp knit knitted by a double raschel knitting machine.
Further, an office chair and a vehicle seat, made from a mesh fabric containing a sheet
elastomer of fiber having high extensibility such as elastomer fiber, have been
suggested.

[0003] Furthermore, Patent document 3 discloses a cushion material which is made
from a fabric provided with elastomer fiber weft yarn and polyester fiber warp yarn to

achieve both good extensibility and strength.

[0004] From such viewpoints, desired are an advanced space-saving material having
excellent cushioning properties and proper amount of sinking.
Prior art documents

Patent documents

[0005]
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Patent document 1;: JP2007-117537-A
Patent document 2: JP2006-132047-A

Patent document 3;: JP2001-159052-A

Summary of the Invention

Problems to be solved by the Invention

[0006] As to materials made with a large amount of conventional elastomer as shown
in Patent documents 1 or 2, stability or comfort is not secured because the materials
might stretch too much when unexpectedly high load is applied, even though high
extensibility is achieved.

[0007] The material disclosed in Patent document 3 has only poor stretch properties
along polyester fibers so that a proper amount of sinking cannot be achieved.
Further, unexpectedly high load might cause a stress to deform the elastomer over the
yield point although it extends well along the elastomers.

[0008] Furthermore, the fabric has unidirectionally high extensibility, and therefore
if the warp and weft directions of the fabric are fixed the extensibility might be poor.
[0009] Accordingly, it could be helpful to provide a stretch fabric for seats, which is

excellent in cushioning properties and is used as a space-saving material serving both

as a holding material and a cushioning material.

Means for solving the Problems

[0010] To achieve the above-described object, the present invention provides a

stretch fabric in which one yarn of warp and weft yarns comprises an inelastic varn
having a crimp ratio of 5% to 30% and at least a portion of another yarn of warp and

weft yarns comprises an elastic yarn having a crimp ratio of 0% to 5%, wherein an
extension percentage in a direction of applying a load 1s 5% to 30% when the load 1s

applied at 340N/5cm in parallel to the one yarn. Namely, if a "warp yarn" comprises

9.
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the inelastic yarn having a crimp ratio of 5% to 30%, a stretch fabric according to the
present invention is a stretch fabric in which at least a portion of a "weft yarn" is an
elastic yarn having a crimp ratio of 0% to 5%, wherein an extension percentage in'a
direction of applying a load is 5% to 30% when the load is applied at 340N/5cm 1n
parallel to the "warp yarn".

[0011] In the stretch fabric, it is preferable that the elastic yarn is made of a
polyester-based elastomer.

(0012] In the stretch fabric, it is preferable that the elastic yarn cOmprises a core
component and a sheath component of monofilament which has fusion-bonded
intersections, wherein the core component 1s made of a polyester-based

elastomer having a melting point of 190°C to 250°C and the sheath component is an

made of a polyester-based elastomer having a melting point of 140°C to 190°C.
[0013] In the stretch fabric, it is preferable that the extension percentage in the
V direction of applying the load is 8% to 20%.
[0014] In the stretch fabric, it is preferable that a residual strain in the direction of
applying the load 1s 3% or less after being extended at a constant speed as repeating a

loading and an unloading 300,000 times at 340N/Scm.

[0015] The present invention also provides a seat comprising the stretch fabric at

least 1n a part.

Effect according to the Invention

[0016] The stretch fabric has good extensibility along the inelastic yarn and 1s
suitably used for seats. Its breathability and lightness are advantageous to be spreéd

to various use from a viewpoint of energy saving.
[0017] The stretch fabric is specifically suitable as a cushion material for seats,

though it is also applicable to various purposes requiring cushioning properties. It is

_3.
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possible that its own cushioning function is given to office chairs or vehicle seats.
Alternatively, the stretch fabric can be a part composing a seat structure combined with

a conventional cushion material.

Brief explanation of the drawings

[0018]
[Fig. 1] Fig. 1 is a section view of a fabric for explaining a measuring method of
crimp ratio of yarns.

Embodiments for carrying out the Invention

[0019] The present invention provides a stretch fabric in which one yarn of warp and
weft yarns is an inelastic yarn having a crimp ratio of 5% to 30% and at least a portion
of the other yarn thereof is an elastic yarn having a crimp ratio of 0% to 5%, wherein
an extension percentage along the inelastic yarn (in a warp or wett direction depending
on whether the warp yarn or weft yarn is inelastic, respectively) is 5% to 30% when a
load is applied at 340N/5cm along the inelastic yarn.

[0020] In the stretch fabric, the one yarn of warp and weft yarns is the inelastic yarn
while at least a portion of the other is an elastic yarn as described above. The above-
described configuration of the crimped inelastic yarn used as the one yarn of warp and
weft yarns could improve a fabric strength, extensibility and durability in repetitive
use. The above-described configuration of crimped elastic yarn which is used as at
least a portion of the other could improve an extension easiness along the inelastic yarn

of fabric and a good recovery after extending.

[0021] A material, such as thermoplastic elastomer, which 1is excellent 1n
extensibility and recovery can be used as the elastic yarn.  The said elastic yarn may
be a yarn having high extensibility and recovery like a yarn of elastomer. It 1s

preferably a yarn made of polyether-based elastomer, polysulfide-based elastomer or
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polyurethane-based elastomer.

[0022] The said inelastic yarn is a yarn other than the elastic yarn and may be made
of polyethylene terephthalate, polybutylene terephthalate, polypropylene terephthalate
or those copolymers, polyamide or the like, or alternatively may be a metal fiber. It
is preferable to be a yarn having a heat-set ability.

[0023] The stretch fabric is configured, such that the inelastic yarn of the one yarn
of warp and weft yarns has a crimp ratio of 5% to 30% and the elastic yarn composing
at least a portion of the other has a crimp ratio of 0% to 5%.

[0024] The crimp ratio less than 5% of the inelastic yarn of the one yarn of warp and
weft yarns might not give sufficient extensibility along the inelastic yarn of the stretch
fabric. The crimp ratio more than 30% of the inelastic yarn might have too much
amount of sinking of seats.

[0025] It is preferable that the yarn of the other has a crimp ratio of less than or
equal to 5%. The crimp ratio more than 5% tends to increase resistance of the elastic
yarn in the quadratic curve as the increased load applied along the inelastic yarn
decreases the crimp of the inelastic yarn because much of the resistance of an elastic
yarn of the other works as tensile stress when the fabric is extended along the inelastic

yarn.

[0026] From a viewpoint of comfortable cushion material, it is preferable that the

inelastic yarn of the fabric warp or weft yarn has a crimp ratio of 10% to 15% and that

the other elastic yarn has a crimp ratio of 0% to 4%.

[0027] To produce a fabric having a crimp ratio of 5% to 30% in the inelastic yarn of
the one yarn of warp and weft yarns as well as another crimp ratio of 0% to 5% in the
elastic yarn, a fabric cover factor adjustment or a heat-set process can be performed to

tense and relax along the inelastic yarn and the elastic yarn.  The heat-set process can
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be performed to tense along the elastic yarn and relax along the inelastic yarn, in order
to produce a fabric having a high crimp ratio of the inelastic yarn only.

[0028] The fabric is configured to have an extension percentage along the inelastic
yarn of 5% to 30% when a load is applied at 340N/5cm along the inelastic yarn.

[0029] The said load applied at 340N/5cm is regarded as a normal load that is
applied by a sitting person and corresponds to the amount of sinking of conventional
seats. In the fabric, it is preferable that the extension percentage along the inelastic
yarn is 8% to 20% when a load is applied at 340N/5cm in parallel to the inelastic yarn.
[0030] It is preferable that the stretch fabric is configured such that the inelastic
yarn of the warp or weft yarn of the fabric is parallel to a direction in which a load 1s
applied greatly in normal use. If an unexpectedly great load is applied along the
elastic yarn of the other having a high stretch, residual strains might be generated in
the cloth extended too much. In contrast, if a great load is designed to be applied
along the inelastic yarn, desirable extensible materials can be produced without
residual strains. It is preferable that the extension percentage along the inelastic yarn
is 10% to 30% when a load is applied at 735N/5cm along the inelastic yarn.

[0031] Such a material which has a sufficient extensibility in normal use and limits
the extension under abnormally high load can be made from a fabric in which the
inelastic yarn of the one yarn of warp and weft yarns has a crimp ratio of 5% to 30%
and the elastic yarn of the other has a crimp ratio of 0% to 5%. The crimp ratio of
the inelastic yarn within the above-described range could limit the extension under a
load applied to the fully-extended fabric crimp and achieve proper extensibility while
the fabric crimp is extended with normal load along the inelastic yarn. In contrast,
the material can be extended unlimitedly under abnormally high load applied because a

high fabric extensibility along an elastic yarn derived from a high extensibility of the
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elastic yarn in its own is maintained after the fabric crimp is fully-extended.

[0032] In the stretch fabric, it is preferable that the inelastic yarn of the one yarn of
warp and weft yarns is a polyester inelastic yarn. The polyester inelastic yarn could
achieve a high strength and a durability in repetitive use as maintaining the crimp
formation of the inelastic yarn. Further, the polyester inelastic yarn has a melting
point sufficiently higher than that of a portion to be fusion-bonded on the other elastic
yarn. The polyester inelastic yarn may be a twisted yarn, false-twisted yarn or a
mixed yarn with another polyester, and preferably comprises long fibers from
viewpoints of cost, durability and strength.

[0033] It is preferable that the elastic yarn used as a yarn other than the warp or weft
yarn which is used as the inelastic yarn is an elastic yarn of polyester-based elastomer.
The elastic yarn of polyester-based elastomer could give a high extensibility along the
inelastic yarn of fabric together with a good recovery after the fabric is extended.
The polyester-based elastomer has a comparatively high melting point and a proper
extensibility to have a good spinnability in a composite spinning process or the like.
[0034] To achieve a strength and recovery after extending which are required as a
fabric for seats, it is preferable that the polyester-based elastomer is an aromatic
polyester made from an aromatic dicarboxylic acid and glycol as main raw materials.

It is more preferable that the polyester-based elastomer is an elastic yarn of polyester

prepared by copolymerizing polybutylene terephthalate with polytetramethylene glycol

to improve the recovery after extending.

[0035] It is preferable that the elastic yarn of polyester-based elastomer comprises a

core component and a sheath component, wherein the core component is made of a
polyester-based elastomer having a higher melting point of 190°C to 250°C and the

sheath component is made of a polyester-based elastomer having a lower melting point
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of 140°C to 190°C. The polyester-based elastomer having a core-sheath structure
could make it possible that a fusion-bonding process using the melting point difference
is performed as keeping elastomer characteristics such as fiber strength and elastic

modulus.

[0036] The melting points of the core component and the sheath component can be
derived from heat-set properties of polyester fiber yarn and elastomer which compose a
union cloth. The heat-set temperature of 160°C to 210°C is required for maintaining
a desirable crimp condition of the heat-set polyester fiber of union cloth.  The sheath
component should be fusion-bonded at the heat-set temperature while the core
component maintains elastomer characteristics at the same time. That means it 1s
preferable that the elastomer core component isn't fusion-bonded at the same time when
the sheath component is fusion-bonded. From viewpoints of the heat-set temperature
of the polyester yarn, the fusion-bonding of the elastomer sheath component and the
maintenance of the elastomer core component characteristics, it is preferable that the
core component has a melting point of 190°C to 250°C and the sheath component has a

melting point of 140°C to 190°C.

[0037] It is preferable that the elastic yarn is made of two kinds or more of
polyester-based elastomer having different melting points.  The heat-set process
could melt a polyether ester-based elastomer having the lower melting point to be
solidified again while a polyester-based elastomer having the higher melting point
maintains the elastic modulus, so that fabric intersections are fixed. If the elastic
yarn of polyester-based elastomers having different melting points is subjected to the
heat-set process, a strong stitch fixation is achieved without deteriorating the strength

and elastic recovery of fabric because the flexible polyester-based elastomer which has

the lower melting point and excellent elastic recovery is fusion-bonded at the
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intersection of warp and weft yarns of fabric or intersection of yarns composing the
fabric. From viewpoints of the durability and adhesiveness in the heat-set process, it
is preferable that a melting point difference between the core component and the sheath
component 1s 30°C or more.

[0038] It is preferable that the sheath component of the polyester-based elastomer 1s
fusion-bonded. Such a configuration is advantageous to the fabric durability as a seat
material and to the handling ability of fabric in the higher order.

[0039] It is more preferable that the elastic yarn is a monofilament. Even a
multifilament elastic yarn is acceptable because of having mechanical properties such
as sufficient recovery after extending. However, it might be changed in fiber bundle
diameter when loaded because the spring characteristics are changed by being tensed
along the inelastic yarn composing the stretch fabric depending on the elastic fiber
diameter of the one yarn of warp and weft yarns. The monofilament elastic yarn
could be desirably designed easily. Even a multifilament can be used if its fiber
diameter hardly changes like a multifilament-twisted yarn, for example. =~ However, it
might increase a material cost. ~The fiber diameter of fiber bundle i1s a factor that is
considered together with bending or tensile characteristics of polyester-based elastomer
polymer. It is preferable that the monofilament has a monofilament fineness of
100dtex to 6,000dtex. If the monofilament fineness is less than 100dtex, the
monofilament made of the same polymer can be bent easily so that the extended fabric

tends to be extended even with a low load while it doesn't tend to be extended with a
high load. Therefore sufficient durability cannot be obtained. If the monofilament
fineness is more than 6,000dtex, it cannot be extended easily even when the fabric is
extended and the fabric being produced cannot be handled easily. It 1s preferable that

the monofilament has a fineness of 300dtex to 3,000dtex. The thinner the
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monofilament of the elastic yarn is, the smaller crimp the inelastic yarn of the warp or
weft yarn of fabric has to reduce the extensibility along the fabric inelastic yarn under
a certain load. In contrast, the thicker the monofilament is, the greater crimp the
inelastic yarn has in the certain load to increase the extensibility along the inelastic
yarn. This is another reason why the above-described range of fineness is preferable.
[0040] There is a deep relationship between the extensibility or repulsion and the
fiber diameter of seats. If the fabric is extended along the inelastic yarn of the warp
or weft yarn, a proper extension can be achieved by extending the crimp of the inelastic
yarn. At the same time, a force is applied to the other elastic yarn in a direction to
increase the crimp. That means the extension along the fabric inelastic yarn deeply
relates to a bending resistance and a tensile resistance of other elastic yarn. The
flexible and extensible polymer of elastic yarn makes a thin fiber diameter and
therefore provides a seat which has less repulsion and great amount of sinking even
under a low load. To achieve a proper extensibility and repulsion of fabric, it 1s
possible that the bending characteristics and tensile resistance of polymer of elastic
yarn, and fiber diameter can be adjusted to design a proper range. Specifically, i1t 1s
preferable that the elastic yarn is made of a fiber having a stress at 20% extension
percentage of 0.1cN/dtex to 0.8cN/dtex so that an extension percentage is 5% to 30%

when loaded at 340N/5cm along the fabric inelastic yarn.
[0041] Further, the extensibility and repulsion of fabric deeply relate to a cover
factor of the inelastic yarn of the one yarn of warp and weft yarns and a cover factor of

the elastic yarn of the other. It is preferable that a cover factor of the inelastic yarn
is 600 to 1,300 and a cover factor of the elastic yarn is 800 to 1,800. If the cover
factor of the inelastic yarn is less than 600, the fabric strength tends to be insufficient.

If the cover factor is more than 1,300, the extensibility along the inelastic yarn of
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fabric tends to be insufficient. If the cover factor of the elastic yarn is less than 800,
the strength tends to be insufficient like the inelastic yarn.  If the cover factor 1s more
than 1,800, the extensibility along the inelastic yarn of fabric may be good but the
runnability might deteriorate in a weaving process.

[0042] The said cover factor is calculated by the following formula.

(Cover factor) = (Density [piece /inch]) x (Fineness [denier])”2

[0043] The polyester inelastic yarn may be unprocessed yarn, twisted yarn, false-
twisted yarn or combination thereof. Other materials can be mixed thereto.
Further, it may be a dyed yarn, monofilament or yarn of copolymer made by
copolymerizing polyester with another polymer. From a viewpoint of fabric strength,
it is preferable that the polyester fiber yarn has a high strength ot 5.0cN/dtex or more.
It is preferable that the strength is higher, and 1s 5.0cN/dtex to 15.0cN/dtex practically.
It is preferable that the multifilament is a twisted yarn to improve the fabric
extensibility by utilizing polyester crimps of the inelastic yarn to decrease collapsed
yarns at fabric intersections. It is preferable that the twisted yarn is designed to have
the number of twists corresponding to a twist coefficient of 2,000 to 30,000 from
viewpoints of weaving, quality and handling in the higher order. ~ From a viewpoint of
production cost derived from mass productivity in a twisting process and handling, it 1s

more preferable that the twist coefficient is 2,000 to 30,000.

[0044] The said twist coefficient can be calculated with the following formula.
(Twist coefficient) = (The number of twists [T/m]) x (Fineness [denier])”2

[0045] It is preferable that the melting point of the polyester-based elastomer having
lower melting point is 40°C or higher from viewpoints of spinnability as well as
weaving-knitting abilities. From a viewpoint ot target use of the elastic yarn, it is

preferable to use a yarn having a  melting point which is lower by at least 30°C than
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that of the polyester-based elastomer having the higher melting point. It is
practically preferable that the polyester-based elastomer having the higher melting
point and the polyester-based elastomer having the lower melting point are contained
by weight ratio of 90/10 to 40/60, preferably 80/20 to 70/30.

[0046] It is preferable that the heat-set process is performed at a temperature
between a temperature lower by at least 10°C than the melting point of the elastic yarn
having the higher melting point and a temperature higher by at least 10°C than the
melting point of the elastic yarn having the lower melting point.  The fabric can be
subjected to the heat-set process to firmly bond the yarn with another yarn contacting
in the fabric structure. It is preferable that the melting point of the polyester yarn ot
the fabric is more than or equal to the melting point of the polyester-based elastomer
having the higher melting point.

[0047] It is preferable that a maximum value of dry-heat shrinkage stress of the
elastic yarn of polyester-based elastomer is 0.05cN/dtex to 2.00cN/dtex at maximum in
a range of 150°C to 210°C.  Such a configuration could increase the crimp height of
the inelastic yarn of the one yarn of warp and weft yarns of the stretch fabric in the
heat-set process, by utilizing the shrinkage force of the other elastic yarn at the heat-set
temperature. The shrinkage stress less than 0.05¢N/dtex might have a poor
processability though the cloth can be stretched along the elastic yarn to increase the
crimp height of the inelastic yarn.  If the shrinkage stress is more than 2.00cN/dtex,
the shrinkage force might increase to put a great load on a heat-set machine.

[0048] From a viewpoint of durability, it is preferable that a residual strain along the
inelastic yarn is 3% or less after being extended to deform at a constant speed as
repeating loading up to 340N/5c¢m and unloading 300,000 times. The residual strain

more than 3% might make a user realize deterioration of seating properties such as
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sinking amount and repulsion of seat through long term usage. From viewpoints of
quality and performance, it is more preferable that the residual strain 1s 1% or less.
[0049] In the stretch fabric, the elastic yarn used as warp or weft yarn can be made
of a polyester-based elastomer yarn to make the material extension percentage along
the inelastic yarn used as the other yarn higher. Unless a high extensibility 1s
required, the polyester-based elastomer yarn which is an elastic yarn may be united
with another yarn in the warp or weft yarn which is used as the elastic yarn.  Said
another yarn may be a fiber yarn of polyester, polyamide, polyphenylene sulfide or the
like. From a viewpoint of thermal resistance, the polyphenylene sulfide yarn is
preferably employed for a purpose requiring the thermal resistance in part.

[0050] It is possible that the elastic yarn of warp or weft yarn is partially made from
the polyester-based elastomer with another yarn united.  The elastic yarn may have a
proportion of 50 mass% or more in the elastic warp or weft yarn. A part made of
elastomer fibers exhibits higher extensibility if many pieces of the elastic yarns and the
inelastic yarns are woven continuously along the elastic yarn of warp or weft yarn, in
comparison with a case that one or two pieces of the elastic yarns or the inelastic yarns
are woven in turns. Thus many pieces of them can be woven continuously to make
the fabric have a partially high stretch. Therefore, fabrics can be designed to have
desirable stretch lengths depending on purposes to make a fabric having a stretch

performance and another performance at the same time. For example, an extensible

fabric can be produced such that both ends of cloth have high thermal resistance. It
is possible that the stretch performance is accompanied with other characteristics such
as abrasion resistance, chemical resistance, high strength and adhesiveness
(adhesiveness between fabric and material to compose a fabric member).

[0051] The stretch fabric is applicable to a vehicle seat material, a shoe leather
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material, a bag material, a sport ball material for soccer or volleyball, adhesive tape,
base cloth of nonwoven fabric, interior material, vehicle or house interior material,
civil engineering matertal or the like.

[0052] The fabric structure of the stretch fabric may be plain woven, twill woven,
satin woven or their combined structure such as double structure, depending on
purposes.  Specifically, the plain woven structure having many intersections tends to
enhance an extensibility along the inelastic yarn, so that frays can be prevented easily
to improve handling ability. Weaving method and weaving machines are not limited
specifically and can be selected appropriately.

[Examples]

[0053] Next, the stretch fabric will be explained with reference to examples.

Characteristic to be shown for Examples are determined as follows.

[0054]
1. Crimp ratio

A sample (fabric) has been cut in parallel to an inelastic yarn or elastic yarn and 1s
attached to a sample stage in a non-tensile state. ~ An enlarged 1mage of the sample i1s
taken. A crimp interval [mm] is measured from the distance and height of the crimp
of inelastic yarn or elastic yarn. A distance between centers of adjacent elastic yarn
or inelastic yarn is measured to calculate a crimp ratio (C) by the following formula.

The measurement is performed for 5 parts of the sample to be averaged. (See Fig. 1)

[0055]
Crimp ratio (C) = (L/D-1) [%]
(L denotes crimp interval [mm] of inelastic yarn or elastic yarn; D denotes distance

[mm] between centers of adjacent elastic yarn or inelastic yarn.)

10056]
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2.  Yarn strength elongation

A yarn strength elongation is measured according to JIS-L-1013 with a constant-
speed extension type tester at 200mm gripping interval and 200mm/min tensile speed.
20 sets of the measurements are performed to be averaged.  Also, a yarn stress at 20%
extension is calculated from the measurement result.
[0057]
3. Fabric extension percentage when loaded at 340N/5cm

A fabric stretch rate is measured in the center of a circle having 300mm diameter in
the test piece with a constant-speed extension type tester at 200mm gripping interval,
50mm gripping width and 200mm/min tensile speed according to JIS-L-1096. 5
samples are measured to determine an elongation at 340N load to be averaged.
[0058]
4. Fabric tensile modulus when loaded at 340N/5cm and SO00ON/Scm

A tensile load - strain curve is obtained from the measurement of the same kinds of
samples with the above-described constant-speed extension type tester under the same
measurement conditions. 5 samples are measured to obtain tangent line gradients in
the obtained curves when loaded at 340N/5¢m and 500N/5cm to be averaged.

[0059]

5. Residual strain

A residual strain R after repetitive deformation along the inelastic yarn 1s

determined with "SERVO PULSAR" (registered trademark) (made by Shimadzu
Corporation) under the following conditions.

[0060] [Measurement condition]

- Sample size: circle of 300mm diameter

- Gripping interval: 200mm, Gripping width: SUmm
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- Load: 340N/5cm
- Cycles of repetitive deformation: 300,000 times
[0061] [Calculation method of residual strain]
After the repetitive deformation, a residual strain (R) is calculated by the following
formula.
R = (L1-L0)/L0 x 100
LO: sample length before repetitive deformation; L1: sample length after repetitive

deformation
[0062]
6. Fabric extension percentage when loaded at 735N/5cm

A fabric stretch rate is measured in the center of a circle having 300mm diameter in
the test piece according to JIS-L-1096 with a constant-speed extension type tester at
200mm gripping interval, 50mm gripping width and 200mm/min tensile speed. 5

samples are measured to determine an elongation at 735N load to be averaged.

[0063]

7. Dry-heat shrinkage stress

10cm of sample filament yarn is collected, of which both ends are connected to form
a loop. The loop is subjected to a dry-heat process to be gradually heated from room
temperature to 230°C with a thermal shrinkage stress tester made by Kanebo Company
under 0.03¢cN/dtex load. Maximum shrinkage stress [c¢N] is divided by a total yarn
fineness [dtex] to obtain a shrinkage stress [¢N/dtex] per monofilament fineness.
[0064] (Example 1)

Polyethylene terephthalate as an aromatic polyester and poly(butylene glycol /

polytetramethylene ether glycol) terephthalate ("HYTREL" (registered trademark) 6347

made by Du Pont-Toray Co., Ltd. and "HYTREL" (registered trademark) 4056) as a
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thermoplastic polyester-based elastomer were dried up.  The dried pellets were
blended and supplied to an extruder, and then melt blended to prepare pellets.

[0065] Then a monofilament elastic yarn of 700dtex was made from the polyester-
based elastomer ("HYTREL" (registered trademark) 6347: melting point 215°C) as a
core component and the polyester-based elastomer ("HYTREL" (registered trademark)
4056: melting point 153°C) as a sheath component, in which the weight proportion of
core/sheath was 70/30. The elastic yarn was used as a weft yarn. A warp yarn was
a loosely-twisted yarn by 200T/m of polyester multifilament yarn (high tenacity
polyester made by Toray Industries, Inc.) having total fineness of 1670dtex-238
filament made of polyethylene terephthalate as an aromatic polyester described above.
A plain woven fabric was prepared such that the weft density was 33 pieces/inch and
the warp density was 25 pieces/inch.  Thus obtained fabric was subjected to a heat-set
process at 180°C for 2min as overfeeding by 20% only in the warp direction so that the
fabric had warp density of 25 pieces/inch and weft density ot 47 pieces/inch.

[0066] It was confirmed that the heat-set fabric had polyester-based elastomer of
sheath component solidified to attach to the intersection between the warp yarn and
weft yarn of fabric.  The fabric had good extensibility in the warp direction as well as
a comfortable seating performance in a seat prepared with the fabric. The results are

shown in Table 1.
[0067] (Example 2)

Similarly, a plain woven fabric having a border pattern (weft stripe) was prepared
with the polyester used in Example 1 as a warp yarn and the elastic yarn of polyester-
based elastomer as a weft yarn which partially contains polyphenylene sulfide (PPS)
fiber of 440dtex fineness-100f ("TORCON" (registered trademark) made by Toray

Industries, Inc.). In the fabric, the weft yarn had 4/1 of length proportion of a region
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made of elastic yarn of polyester-based elastomer to another region made of the PPS
fiber. Thus obtained gray fabric was subjected to the heat-set process in the same
way as Example 1 so that warp density was 23 pieces/inch and weft density was 45
pieces/inch.  Characteristics of the fabric are shown in Table 1. The obtained fabric
had good extensibility in the warp direction without deteriorating physical properties
even when bonded to resin material at a high temperature.

[0068] (Example 3)

A monofilament of 2170 dtex fineness was prepared in the same way as Example 1,
except that the core component of elastic yarn of polyester-based elastomer was
"HYTREL" (registered trademark) 4767 having melting point of 199°C. Such an
elastic yarn was used as a weft yarn while the same polyester as Example 1 was used as
a warp yarn to prepare a plain woven fabric having warp density of 26 pieces/inch and
weft density of 26 pieces/inch, which was subjected to the same heat-set process as
Example 1. Characteristics of the fabric are shown in Table 1. The obtained fabric

having good stretch properties had little residual strain even after repetitive

deformation.
[0069] (Example 4)

A monofilament of 2170dtex fineness was prepared in the same way as Example 1,
except that the core component of elastic yarn of polyester-based elastomer was
"HYTREL" (registered trademark) 4767 having melting point of 199°C. Such an
elastic yarn was used as a weft yarn while the same polyester as Example 1 was used as
a warp yarn to prepare a twill woven fabric.  Thus obtained fabric was subjected to a
dry-heat-set process at 160°C for 2min as overfeeding by 23% only in the warp

direction so that the fabric had warp density of 30 pieces/inch and weft density of 47

pieces/inch.  Characteristics of the fabric are shown in Table 1.
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[0070] [Table 1]

Polvester

Kxample 4

Example 2 - Example 3

Polyester

Polvester

| Polvestey
Warp yarn |

inelastic yarn inelastic yarn | 1nelastic yarn

inelastic varn

Elastic yarn of

*

Blastic yarn of { Elastic yarn of Elastic yarn of

elastomer / PPS

| Welt varn

elastomer | elastomer F elastomer

inelastic yarn

Warp erimp ratio

Weft erimp ratio

; bxtension
percentage at load
of 340N/bem in
warp direction
Extension
percentage at load
of 7T35N/5em in

warp direction

 Residual strain at

repetitive load of

[0071] (Example 5)

A monofilament of 570dtex fineness was prepared in the same way as Example 1,
except that the core component of elastic yarn of polyester-based elastomer was
"HYTREL" (registered trademark) 7247 having melting point of 216°C. Such an
elastic yarn was used as a weft yarn while the same polyester as Example 1 was used as
a warp yarn to prepare a plain woven fabric having warp density of 30 pieces/inch and
weft density of 52 pieces/inch by performing the same heat-set process as Example 1.

Characteristics of the fabric are shown in Table 2. The obtained fabric had good

stretch properties in the warp direction without deteriorating physical properties even
when bonded to resin material at a high temperature.

[0072] [Table 2]
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i Weft varn
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[ Warp crimp ratio
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| Extension

| percentage at load !
I of 340N/bem in

warp direction

| Extension
percentage at load
| of T35N/Hem in

warp direction

| Residual strain at
| repetitive load of

[0073] (Example 6)

The same warp and weft yarns as Example 5 were used to prepare a plain woven
fabric having warp density of 36 pieces/inch and weft density of 22 pieces/inch.
Thus obtained fabric was subjected to a dry-heat-set process at 180°C for 2min as
overfeeding by 10% only in the warp direction. Characteristics of the fabric are

shown in Table 2.

[0074] (Comparative Example 1)

The same warp and weft yarns as Example 1 were used to prepare a plain woven
fabric having warp density of 30 pieces/inch and wett density of 29 pieces/inch.
Thus obtained fabric was subjected to the same dry-heat-set process as Exampie 1 at
180°C for 2min, as overfeeding by 0% in the warp direction and overfeeding by 18% in

the weft direction.  Characteristics of the fabric are shown in Table 2. The material

2720 -



CA 02870432 2014-10-14
¢ ‘ >

had insufficient extensibility.
[0075] (Comparative Example 2)

The same polyester yarn as Example 1 was used as warp and weft yarns to prepare a
plain woven fabric having warp density of 30 pieces/inch and weft density of 28
pieces/inch. Thus obtained fabric was subjected to a dry-heat-set process at 180°C
for 2min as overfeeding by 7% in the warp and weft directions.  Characteristics of the
obtained fabric are shown in Table 2. The obtained fabric was poor in extensibility,
handling and performance, while a cut fabric had distortion and slippage of yarn.
[0076] (Example 7)

The same warp and weft yarns as Example 4 were used to prepare a plain woven
fabric. Thus obtained fabric was subjected to a dry-heat-set process at 160°C for
2min as overfeeding by 20% only in the warp direction so that the fabric had warp
density of 27 pieces/inch and weft density of 31 pieces/inch. Characteristics of the
fabric are shown in Table 3. The fabric had a great extensibility in the warp direction

but a soft seating made a rather large amount of sinking 1n a seat prepared with the

fabric.
[0077] (Example 8)

The same warp and weft yarns as Example 5 were used similarly toprepare a twill
woven fabric. Thus obtained fabric was subjected to a dry-heat-set process at 130°C
for 2min as overfeeding by 25% only in the warp direction so that the fabric had warp
density of 30 pieces/inch and weft density of 84 pieces/inch.  Characteristics of the

fabric are shown in Table 3. The fabric was poor in extensibility in the warp

direction with a slightly hard seating texture in a seat prepared with the fabric.

[0078] (Comparative Example 3)

The same polyester yarn as Example 1 was used as weft yarn and an elastic yarn of
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polyester-based elastomer was used as warp yarn to prepare a plain woven fabric
having warp density of 30 pieces/inch and weft density of 28 pieces/inch. Thus
obtained fabric was subjected to the same dry-heat-set process as Example 1 at 180°C
for 2min, as overfeeding by 7% in the warp direction and overfeeding by 15% in the
weft direction. Characteristics of the fabric are shown in Table 3. Although the
fabric had a high extensibility in the warp direction, it had a low limit of the extension

at 735N and therefore was poor in stability and comfortable seating.

[0079] [Table 3]

somparative

Example 7 kKxample 8

example 3

..... T,

Polyester | Elastic yarn of

Warp varn

inelastic yarn | elastomer

Elastic yarn of Elastic yarn of Polyester

Weft yarn

elastomer elastomer

Warp crimp ratio 0%, 9%
Weflt crimp ratio 3% | - 11%
Extension
percentage at load | }

5.9% 16%

of 340N/bem in
warp direction

Extension

percentage at load
26.7% 10.3%

of T35N/Hem 1n

warp direction

Residual strain at

repetitive load of
340N/bem

Industrial Applications of the Invention
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(00807 The stretch fabric according to the present invention is applicable to a vehicle
seat material, a shoe leather material, a bag material, a sport ball material for soccer or

volleyball, adhesive tape, base cloth of nonwoven fabric, interior material, vehicle or

house interior material, civil engineering material or the like.
Explanation of symbols

[0081]

1: yarn diameter

2: crimp height

D: distance [mm] between centers of adjacent weft yarns or warp yarns

L: axis length of warp or weft yarn
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CLAIMS
1. A stretch fabric in which one yarn of Warp and weft yarns comprises an inelastic

yarn having a crimp ratio of 5% to 30% and at least a portion of another varn of warp
and weft yarns comprises an elastic yarn having a crimp ratio of 0% to 5%, wherein an

extension percentage in a direction of applying a load 1s 5% to 30% when the load is

applied at 340N/5cm in parallel to the one yarn.

2. The stretch fabric according to claim I, wherein the elastic yarn is

made of a polyester-based elastomer.

3. The stretch fabric according to claim 2, wherein the elastic yarn comprises a
core component and a sheath component of monofilament which has fusion-bond'ed
intersections, wherein the core component'is made of a polyester-based

elastomer having a melting point of 190°C to 250°C and the sheath component is

madé of a polyester-based elastomer having a melting point of 140°C to 190°C.

4. The stretch fabric according to any one of claims 1 to 3, wherein the extension

percentage in the direction of applying the load 15 8% to 20%.

5. The stretch fabric according to any one of claims 1 to 4, wherein a residual strain in
the direction of applying the load 1s 3% or less after being extended at a constant speed

as repeating a loading and an unloading 300,000 times at 340N/5cm.

6. A seat comprising, at least in a part, the stretch fabric according any one of claims

1 to 5.
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