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Description

Technical Field

[0001] The present invention relates to a textile hook-and-loop fastener which has a high rupture elongation and dyed
in a deep color (black), more specifically, a textile hook-and-loop fastener, which is obtained by supercritical CO2 dyeing
of the textile hook-and-loop fastener, has a high rupture elongation, and dyed in a deep color (black).

Background Art

[0002] Aqueous dyeing that is currently used for dyeing the textile hook-and-loop fastener in a dark color (black)
requires a high dyeing temperature of 130 to 135 °C and a long dyeing time of 120 minutes (keeping time of 60 minutes).
As a result, there is a problem that the yarns constituting the textile hook-and-loop fastener become hard (the degree
of crystallization of the yarns becomes high), and the repeated peeling durability (retention rate) of the dyed textile hook-
and-loop fastener is decreased. This is because the engaging element of the dyed hook-type textile fastener becomes
hard, and the extent to which the loop-shaped engaging element of the dyed look-type textile fastener is more likely to
be damaged or cut due to repeated engagement and peeling increases, and the number of the loop-shaped engaging
element that can be engaged decreases. In order to keep the repeated peeling durability (retention rate) of the dyed
textile hook-and-loop fastener high, it is necessary to lower the temperature in the dyeing process, shorten the time,
and relax the heat history to reduce the degree of crystallization of the yarn, especially the loop-shaped engaging element.
[0003] Patent Literature 1 discloses a textile hook-and-loop fastener made of polyester dyed with a disperse dye. It is
described that this textile hook-and-loop fastener is dyed by a "normal method" using a disperse dye or the like under
dyeing conditions of a temperature of about 100 to 150 °C and a dyeing time of 10 minutes to 10 hours. In Examples,
it is described that dyeing was performed at 130 °C for 1 hour. Dyeing by "normal method" which uses a disperse dye
of polyester fiber products is dyeing in an aqueous medium, and the dyeing used in the above examples is dyeing in an
aqueous medium, as is clear from the dyeing conditions.
[0004] Patent Literature 2 describes a method of dyeing a textile product which uses disperse dye dyeable fibers under
supercritical CO2 as a medium.
[0005] Patent Literatures 3 to 6 describe a method of dyeing a textile product using supercritical CO2 as a medium.

Citation List

Patent Literature

[0006]

PTL 1: JP4690315B
PTL 2: JP2002-363869A
PTL 3: WO2018/150480
PTL 4: JP2004-323982A
PTL 5: JP2012-188664A
PTL 6: WO2012/105011

Summary of Invention

Technical Problem

[0007] In aqueous dyeing, the diffusion rate of the dye in the fiber is rate-determining, therefore it is necessary to dye
under the above-described high-temperature, long-time conditions. In order to lower the dyeing temperature and to
reduce the dyeing time, it is necessary to add a large amount of a carrier agent (surfactant, solvent), and there is a
negative effect of increasing the effluent load.
[0008] In the aqueous dyeing described in Patent Literature 1, when the textile hook-and-loop fastener is dyed with a
disperse dye, the core component of the core-sheath composite fiber is hardly dyed, and as a result, it cannot be dyed
in a dark color, and there are problems such that color loss when exposed to high temperatures becomes large. Fur-
thermore, since the aqueous dyeing is performed under dyeing conditions of high temperature and long time, the yarns
constituting the textile hook-and-loop fastener are affected. As a result, the degree of crystallization of the yarn increases,
and the yarn becomes hard. A hardened yarn, particularly a hardened hook-shaped engaging element and loop-shaped
engaging element, has a problem in that the loop-shaped engaging element is damaged and cut during repeated en-
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gagement/peeling, and the engaging strength of the textile hook-and-loop fastener decreases.
[0009] Patent Literatures 2 to 6 do not describe about dyeing the textile hook-and-loop fastener by a supercritical CO2
dyeing. In addition, no consideration is given to the above-mentioned problems in dyeing the the textile hook-and-loop
fastener by an aqueous dyeing.

Solution to Problem

[0010] The inventors have made an intensive study to solve the problems in the aqueous dyeing of the textile hook-
and-loop fastener with disperse dyes, and found that the textile hook-and-loop fastener can be dyed in dark colors when
supercritical CO2 dyeing (e.g. dyeing temperature 120 °C, pressure 25 MPa, dyeing time 30 minutes) is used to dye the
textile hook-and-loop fastener. Furthermore, when the textile hook-and-loop fastener is dyed using supercritical CO2
dyeing, it is possible to prevent the degree of crystallization of the fiber for engaging element constituting the textile
hook-and-loop fastener from becoming significantly high, and the rupture elongation of the fiber for engaging element
after dyeing is significantly increased, and as a result, it was found that the engaging force of dyed textile hook-and-loop
fastener is significantly improved compared to an aqueous dyed textile hook-and-loop fasteners. The present invention
is based on these findings.
[0011] Specifically, the present invention provides the following dyed textile hook-and-loop fastener and the dyeing
method of the textile hook-and-loop fastener.
[0012]

1. A dyed textile hook-and-loop fastener containing:

a textile substrate fabric composed of warp and weft; and
multiple engaging elements rising from the one surface of the substrate fabric,

in which the engaging element is a loop-shaped engaging element, a hook-shaped engaging element, or
both,
in which the hook-shaped engaging element is formed of a yarn for hook-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
in which the loop-shaped engaging element is formed of a yarn for loop-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
in which the warp is made of a polyethylene terephthalate-based polyester,
in which the yarn for hook-shaped engaging element is made of the polyethylene terephthalate-based
polyester or a polybutylene terephthalate-based polyester,
in which the yarn for loop-shaped engaging element is made of the polyethylene terephthalate-based
polyester or a polybutylene terephthalate-based polyester,
in which the weft is made of a core-sheath type heat-fusible fiber in which a heat-fusible low-melting point
polyester resin is contained as a sheath component and the polyethylene terephthalate-based polyester is
contained as a core component,
in which a root of the engaging element is fused to the melted sheath component and fixed to the substrate
fabric
in which the sheath component and the core component of the warp and the weft, and the engaging element
are dyed with a disperse dye, and

the dyed textile hook-and loop fastener further satisfies the following conditions (1) to (3),

(1) the disperse dye is present inside the core component of the core-sheath type heat-fusible fiber;
(2) the hook-shaped engaging element has a rupture elongation of 27 to 41%;
(3) the loop-shaped engaging element has the rupture elongation of 35 to 45%.

2. The dyed textile hook-and-loop fastener according to the above item 1,
in which the rupture elongation of the hook-shaped engaging element is 27 to 38 %.
3. The dyed textile hook-and-loop fastener according to the above item 1 or 2,
in which the rupture elongation of the loop-shaped engaging element is 35 to 40 %.
4. The dyed textile hook-and-loop fastener according to any one of the above items 1 to 3,
in which the engaging element is the hook-shaped engaging element, and a degree of crystallization of the engaging
element is 62 to 72 %.
5. The dyed textile hook-and-loop fastener according to any one of the above items 1 to 4,
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in which the engaging element is the hook-shaped engaging element, and a breaking strength of the engaging
element is 4.29 to 4.47 cN/dtex.
6. The dyed textile hook-and-loop fastener according to any one of the above items 1 to 3,
in which the engaging element is the loop-shaped engaging element, and the degree of crystallization of the loop-
shaped engaging element is 75 to 87 %.
7. The dyed textile hook-and-loop fastener according to any one of the items 1 to 3, and 6,
in which the engaging element is the loop-shaped engaging element, and the breaking strength of the engaging
element is 2.01 to 2.07 cN/dtex.
8. The dyed textile hook-and-loop fastener according to any one of the above items 1 to 7,
in which a transmittance of the sheath component (heat-fused portion) of the core-sheath composite fiber is 70%
or less.
9. A dyeing method of a textile hook-and-loop fastener by dyeing the textile hook-and-loop fastener under supercritical
CO2, using a disperse dye, in which the textile hook-and-loop fastener contains:

a textile substrate fabric composed of warp and weft; and
multiple engaging elements rising from the one surface of the substrate fabric,

in which the engaging element is a loop-shaped engaging element, a hook-shaped engaging element, or
both,
in which the hook-shaped engaging element is formed of a yarn for hook-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
in which the loop-shaped engaging element is formed of a yarn for loop-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
in which the warp is made of a polyethylene terephthalate-based polyester,
in which the yarn for hook-shaped engaging element is made of the polyethylene terephthalate-based
polyester or a polybutylene terephthalate-based polyester,
in which the yarn for loop-shaped engaging element is made of the polyethylene terephthalate-based
polyester or a polybutylene terephthalate-based polyester,
in which the weft is made of a core-sheath type heat-fusible fiber in which a heat-fusible low-melting point
polyester resin is contained as a sheath component and the polyethylene terephthalate-based polyester is
contained as a core component,
in which a root of the engaging element is fused to the melted sheath component and fixed to the substrate
fabric.

Advantageous Effects of Invention

[0013] Supercritical CO2 dyeing is performed under conditions where the dyeing temperature is about 15 °C lower
and the dyeing time is about 30 minutes shorter than aqueous dyeing. Even when dyed under such mild conditions, the
dyed textile hook-and-loop fastener which is dyed by the supercritical CO2 dyeing of the present invention, is dyed by
supplying the dye to the inside of the yarn, so that the sheath component (heat fusing component), the core component,
etc. are also dyed darker (black). Therefore, the dyed textile hook-and-loop fastener of the present invention has little
color loss on the back side at high temperatures, compared with the dyed textile hook-and-loop fastener which is dyed
by the aqueous dyeing. Since the amount of the dye dyeing inside the yarn is increased, the color loss of the surface
(the surface where the engaging elements are present) is less at high temperatures, compared with the dyed textile
hook-and-loop fastener which is dyed by the aqueous dyeing.
[0014] In addition, since the dyeing temperature is low and the dyeing time is short, the heat effect on the yarns
constituting the textile hook-and-loop fastener is relaxed, the degree of crystallization of the yarns after dyeing is lower
than in the case of being dyed by the aqueous dyeing. As a result, the hardness of the yarn is moderated, the breaking
strength of the yarn is lowered, and the rupture elongation is improved. Therefore, the loop-shaped engaging elements
are less damaged than the dyed textile hook-and-loop fastener which is dyed by the aqueous dyeing, and since the
hook-shaped engaging elements and the loop-shaped engaging elements are softened, the hook-shaped engaging
elements can easily enter between the loop-shaped engaging elements, and the loop-shaped engaging elements can
also move freely, one hook-shaped engaging element can grip more filaments in the loop-shaped engaging elements,
therefore the tensile shear strength, peeling strength, and repeated peeling durability (retention rate) are improved.

Description of Embodiments

[0015] A dyed textile hook-and-loop fastener of the present invention can be obtained by dyeing a textile hook-and-
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loop fastener with a disperse dye in supercritical CO2 medium.
[0016] Supercritical CO2 dyeing is performed using a known dyeing device having, for example, a pressure vessel in
which three beam-type dyeing tanks (tubes) and one CO2 storage tank are combined. Stirring is internal circulation type,
and a circulation pump is set in each dyeing tank. The beam length is about 2 m, and the dyeing tank length is about 9 m.
[0017] The beam has at least one through-hole of 3 mm width 3 3 mm length in a range of 200 mm width 3 800 mm
length. Supercritical CO2 circulates through the through-hole of the beam.
[0018] There are two circulation methods for supercritical CO2, which are one-way circulation from the inside to the
outside of the beam, and two-way circulation from the inside to the outside and from the outside to the inside. The
circulation methods are switched according to the condition of the fabric.
[0019] The beam wrapped with the textile hook-and-loop fastener is put into the dyeing tank, and supercritical CO2 in
which a disperse dye is dissolved (the concentration of the disperse dye is usually 10-6 to 0.2 mol/L) is passed through
the beam. Supercritical CO2 and disperse dye penetrate the textile hook-and-loop fastener by circulating in and out of
the beam through the through-holes. As a result, the disperse dye is carried inside the fibers of the textile hook-and-
loop fastener by supercritical CO2, and the yarns of the textile hook-and-loop fastener are dyed to obtain the dyed textile
hook-and-loop fastener of the present invention.
[0020] After dyeing, new liquefied CO2 is fed into the device, and the used supercritical CO2 in which the residual
disperse dye is dissolved is transferred to the separation device. In the separation device, the pressure is lowered to
evaporate the CO2, thereby the residual disperse dye is separated and recovered. About 95% of the evaporated CO2
is recovered, then reconverted to liquefied CO2 and returned to the storage tank for reuse in the next batch.
[0021] After transferring the used supercritical CO2 to the separation device, the pressure in the dyeing tank is returned
to atmospheric pressure and the temperature is lowered, and the dried dyed textile hook-and-loop fastener is removed
from the dyeing tank.
[0022] The supercritical CO2 dyeing device is a device that can dye the textile hook-and-loop fasteners in a single
color and evenly without spots by consuming only disperse dyes while reusing CO2.
[0023] As the disperse dyes used for supercritical CO2 dyeing, benzeneazo (monoazo and disazo), heterocyclic azo
(thiazolazo, benzothiazolazo, pyridoneazo, pyrazoloneazo, thiophenazo, etc.), anthraquinone, condensed (quinoph-
thalone, styryl, coumarin, etc.) and other commercially available products, can be used.
[0024] Since the critical temperature of CO2 is 31 °C and the critical pressure is 7.38 MPa, supercritical CO2 can be
obtained by raising the temperature above the critical temperature and the pressure above the critical pressure. The
dyeing temperature is preferably 110 to 130 °C, more preferably 115 to 130 °C, still more preferably 115 to 125 °C, since
the sufficient dyeability can be obtained. The dyeing pressure is preferably 20 to 30 MPa. The dyeing time is preferably
10 to 50 minutes.
[0025] It is particularly preferable to keep the temperature of 120 °C and the pressure of 25 MPa for 30 minutes, since
the dyeing is finished in a short time.
[0026] The properties of the dyed textile hook-and-loop fastener of the present invention obtained as described above
are described below. The following properties were measured by the methods described in Examples.

Degree of Crystallization

[0027] As described above, supercritical CO2 dyeing is performed under milder conditions (lower temperature, shorter
time) than aqueous dyeing. Therefore, in the present invention, the textile hook-and-loop fastener is subjected to less
heat history, and the yarn in the textile hook-and-loop fastener after dyeing exhibits a lower degree of crystallization than
in the case of the aqueous dyeing.
[0028] The degree of crystallization of the hook-shaped engaging elements of the dyed hook-type textile fastener is
preferably 62 to 72%, more preferably 65 to 72%, and the degree of crystallization of the loop-shaped engaging elements
of the dyed loop-type textile fastener is preferably 75 to 87%, more preferably 78 to 82%. A method for measuring the
degree of crystallization will be described later.

Tensile Property

[0029] As described above, the yarns in the dyed textile hook-and-loop fastener of the present invention exhibit a
lower degree of crystallization than in the case of the aqueous dyeing. Therefore, the hardness of the engaging element
is lowered, the breaking strength is lowered, and the rupture elongation and the rupture length are increased as compared
in the case of the aqueous dyeing.
[0030] By having such tensile properties, the monofilaments in the loop-shaped engaging element are less likely to
be damaged, and the hook-shaped engaging element can easily grip a plurality of monofilaments. As a result, the dyed
textile hook-and-loop fastener has a high engaging strength.
[0031] The rupture elongation of the hook-shaped engaging element of the dyed hook-type textile fastener is preferably
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27 to 41%. The rupture elongation of the loop-shaped engaging elements of the dyed loop-type textile fastener is
preferably 35 to 45%.
[0032] The breaking strength of the hook-shaped engaging elements of the dyed hook-type textile fastener is preferably
4.29 to 4.47 cN/dtex, more preferably 4.35 to 4.47 cN/dtex, and the breaking strength of the loop-shaped engaging
elements of the dyed loop-type textile fastener is preferably 2.01 to 2.07 cN/dtex, more preferably 2.03 to 2.07 cN/dtex.
[0033] The method of measuring the rupture elongation and breaking strength will be described later.

Dyeability

[0034] Compared with the aqueous dyeing, supercritical CO2 dyeing can supply the dye to the inside of the fiber.
Therefore, the dyed textile hook-and-loop fastener is dyed in a darker color, and the core and sheath components of
the weft are also dyed. In particular, the disperse dye penetrates into the inside of the core component and dyes the
inside of the core component.
[0035] In addition, the disperse dye penetrates into the inside of the hook-shaped engaging element and is dyed in a
portion other than the range of 65.0610.0% from the center, that is, in the cross section of the hook-shaped engaging
element, preferably up to 25.0% of the radius from the surface toward the center, more preferably up to 45.0% of the
radius from the surface toward the center.
[0036] In the dyed textile hook-and-loop fastener of the present invention, the transmittance of the sheath component
(heat-fused portion) is 70% or less, and evenly dyed. The transmittance is preferably 70% or less, more preferably 50%
or less.
[0037] The method of measuring dyeability and transmittance will be described later.

Engaging strength of Dyed textile hook-and-loop fastener

[0038] As described above, since the dyed textile hook-and-loop fastener dyed with supercritical CO2 is subjected to
less heat history, the yarn constituting the textile hook-and-loop fastener has a lower degree of crystallization, a lower
breaking strength, and a larger rupture elongation and rupture length, compared with the case of aqueous dyeing. When
the degree of crystallization of the hook-shaped engaging element and the loop-shaped engaging element are low, the
hardness of the hook-shaped engaging element and the loop-shaped engaging element are lowered, and make it easier
for the hook-shaped engaging element to grip the loop-shaped engaging element. As a result, tensile shear strength
(shear strength) and peeling strength (peel strength) are improved as compared with the case of aqueous dyeing.
[0039] The initial tensile shear strength of the dyed textile hook-and-loop fastener of the present invention is preferably
4.9 to 11.5 N/cm2, and the initial peeling strength is preferably 0.77 to 1.31 N/cm. "Initial" means that the tensile shear
strength and peeling strength were measured for the first time after manufacture.
[0040] The dyed textile hook-and-loop fastener of the present invention shows less decrease in tensile shear strength
and peeling strength compared with the case of aqueous dyeing even after repeated engagement/peeling. As described
above, it is considered that it is because that compared with the case of aqueous dyeing, the degree of crystallization
is low, therefore, the hardness of the hook-shaped engaging element and the loop-shaped engaging element are lowered,
and the filament in the loop-shaped engaging element is less damaged and cut due to repeated engagement/peeling,
and one hook-shaped engaging element grips more filaments in the loop-shaped engaging element.
[0041] The tensile shear strength of the dyed textile hook-and-loop fastener of the present invention after 5,000
engagement/peeling cycles is preferably 4.0 to 11.0 N/cm2, and the peeling strength after 5,000 engagement/peeling
cycles is preferably 0.55 to 1.15 N/cm.
[0042] The method for measuring tensile shear strength, peeling strength, and tensile shear strength and peeling
strength after 5,000 engagement/peeling cycles will be described later.

Sublimation fastness under High temperatures

[0043] Compared with the case of aqueous dyeing, supercritical CO2 dyeing also dyes the sheath component (fused
part) and core component of the warp and the weft, therefore, even when exposed to high temperatures, the backside
of the dyed hook-type textile fastener and the dyed loop-type textile fastener (the side where there is no engaging
element) has less color loss at high temperatures, and the backside has excellent sublimation fastness at 160 °C or
higher, preferably 160 to 200 °C.
[0044] In addition, not only the sheath component (fused part) and the core component of the weft are dyed, but also
the loop-shaped engaging elements are dyed, and the disperse dye dyes inside the hook-shaped engaging elements.
Therefore, the surface of the dyed hook-type textile fastener and the dyed loop-type textile fastener (the surface where
the engaging elements are present) have little color loss at high temperatures, and the surface has excellent sublimation
fastness at 160 °C or higher, preferably 160 to 200 °C. A method for measuring the sublimation fastness will be described
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later.
[0045] The textile hook-and-loop fastener (hook-type textile fastener, loop-type textile fastener, hook/loop mixed-type
textile fastener) used in the present invention will be described below, but the textile hook-and-loop fastener used in the
present invention is not limited to them.

Hook-type textile fastener

[0046] A large number, preferably 30 to 120/cm2 of hook-shaped engaging elements made of monofilament, are
present on one surface of the substrate fabric of the hook-type textile fastener used in the present invention. The hook-
shaped engaging element is obtained by weaving a monofilament yarn into a substrate fabric in a loop shape, applying
heat to fix the shape of the loop, and cutting one leg of the loop.
[0047] The substrate fabric is preferably a textile woven from warp, weft, and monofilament yarns for hook-shaped
engaging elements. Particularly preferably,

both the warp and the weft are multifilament yarns, and the wefts have heat-fusible properties, the monofilament
yarn for hook-shaped engaging element is woven into the textile parallel to the warp yarns,
the hook-shaped engaging element is formed of a loop formed by a monofilament yarn for the hook-shaped engaging
element straddling a plurality of warp, and
the root of the hook-shaped engaging element is fixed to the substrate fabric by fusion with the weft.

[0048] In addition, in the present invention, the term "heat-fusiblity" refers to the property of softening by heating. More
specifically, it means that heat-fusible fibers are softened when heated to above a certain temperature and fused with
fibers that are in close contact with the fibers.
[0049] The warp is substantially preferably a multifilament yarn composed of polyethylene terephthalate-based poly-
ester (including recycled polyethylene terephthalate-based polyester) from the viewpoint of not undulating of the surface
of the substrate fabric due to heat, water absorption, or moisture absorption, further from the viewpoint of improving the
heat-fusiblity of the weft. More preferred are multifilament yarns formed from polyethylene terephthalate homopolymer
(including recycled polyethylene terephthalate homopolymer). The melting point of polyethylene terephthalate-based
polyester and polyethylene terephthalate homopolymer is preferably 250 to 260 °C.
[0050] The polyethylene terephthalate-based polyester described above and below is a polyester mainly composed
of ethylene terephthalate units, and is a polyester obtained mainly by a condensation reaction from terephthalic acid
and ethylene glycol, and if necessary, a small amount of polymerized units other than terephthalic acid and ethylene
glycol may be added. Examples of such polymerized units include aromatic dicarboxylic acids such as isophthalic acid,
sodium sulfoisophthalate, phthalic acid and naphthalenedicarboxylic acid; aliphatic dicarboxylic acids such as adipic
acid and sebacic acid; diols such as propylene glycol and 1,4-butanediol; oxycarboxylic acids such as hydroxybenzoic
acid and lactic acid; monocarboxylic acids such as benzoic acid. Furthermore, a small amount of other polymers may
be added to the polyethylene terephthalate-based polyester. The polyethylene terephthalate-based polyester is prefer-
ably a polyethylene terephthalate homopolymer. The monofilaments forming the warp (multifilament) must be made of
polyethylene terephthalate-based polyester that does not melt at the heat treatment temperature described below. The
melting point of the polyethylene terephthalate-based polyester forming the warp is preferably 250 to 260 °C.
[0051] Multifilament yarns used as warp are composed of 20 to 54 monofilaments and preferably have a total decitex
of 100 to 300 decitex. A multifilament yarn having a total decitex of 150 to 250 decitex which is composed of 24 to 48
filaments, is particularly preferred.
[0052] The weft is preferably a heat-fusible multifilament yarn. A suitable example of the heat-fusible multifilament
yarn is a multifilament yarn in which core-sheath type heat-fusible monofilaments having a sheath component as a heat-
fusible component are bundled.
[0053] When the weft is a heat-fusible multifilament yarn, it becomes possible to firmly fix the monofilament yarn for
hook-shaped engaging element to the substrate fabric. Unlike the conventional hook-type textile fastener, it is not
necessary to apply a polyurethane or acrylic back coat resin to the back side of the hook-type textile fastener substrate
fabric in order to prevent the monofilament yarn for the engaging element from being pulled out of the substrate fabric,
and the process can be simplified. Furthermore, since the back side of the substrate fabric is not hardened with a back
coat resin, the flexibility and air permeability of the hook-type textile fastener are not impaired. Furthermore, the problem
of deterioration of the dyeability of the hook-type textile fastener due to the presence of the back coat resin layer, does
not occur.
[0054] A suitable example of the above-described core-sheath type heat-fusible multifilament yarn is a multifilament
yarn, which is composed of heat-fusible polyester resin whose sheath component (heat-fused portion) melts at the heat
treatment temperature so that the root of the monofilament yarn for the hook-shaped engaging element can be firmly
fixed to the substrate fabric, and in which a plurality of core-sheath-type monofilaments, which are made of a polyester
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resin whose core component does not melt at the heat treatment temperature, are bundled.
[0055] A specific example of the core-sheath type multifilament is a core-sheath type monofilament yarn having a core
component of polyethylene terephthalate (including recycled polyethylene terephthalate) and a sheath component of
copolymerized polyethylene terephthalate (including recycled copolymerized polyethylene terephthalate) whose melting
point or softening point is greatly lowered by copolymerizing a large amount (for example, 20 to 30 mol%) of a copolymer
component such as isophthalic acid or adipic acid. The melting point or softening point of the sheath component is
preferably 100 to 200 °C, and it is preferably 20 to 150 °C lower than the melting points of the warp, the core component,
and the monofilaments for the hook-shaped engaging elements. The cross-sectional shape of the core-sheath type heat-
fusible fiber may be a concentric core-sheath, an eccentric core-sheath, a single-core core-sheath, or a multi-core core-
sheath.
[0056] It is preferable that all of the multifilament yarns constituting the weft are the above heat-fusible multifilament
yarns, because the monofilament yarns for the hook-shaped engaging elements are firmly fixed to the substrate fabric.
In the case where the multifilament yarn constituting the weft does not have a core-sheath cross-sectional shape but is
a filament yarn in which the entire cross section is formed of a heat-fusible polymer, the melted and re-hardened heat-
fusible polymer becomes brittle and easily broken, and when sewn, the substrate fabric is easily torn from the sewing
yarn portion. Therefore, the heat-fusible multifilament yarn preferably contains a core component that is not heat-fusible,
and preferably has a core-sheath cross-sectional shape. The weight ratio of the core component and the sheath com-
ponent is preferably 50:50 to 80:20, more preferably 55:45 to 75:25.
[0057] The weft is preferably a multifilament yarn composed of 10 to 72 heat-fusible monofilament yarns having a total
decitex of 80 to 300 decitex, and more preferably a multifilament yarn composed of 18 to 36 heat-fusible monofilament
yarns having a total decitex of 90 to 200 decitex.
[0058] The resin forming the monofilament yarn for the hook-shaped engaging element is preferably polyethylene
terephthalate-based polyester (including recycled polyethylene terephthalate-based polyester) or polybutylene tereph-
thalate-based polyester, more preferably polyethylene terephthalate-based polyester (including recycled polyethylene
terephthalate-based polyester), and still more preferably polyethylene terephthalate homopolymer (including recycled
polyethylene terephthalate homopolymer).
[0059] The details of the polyethylene terephthalate-based polyester are as described above.
[0060] The polybutylene terephthalate-based polyester is a polyester mainly composed of butylene terephthalate units,
and is a polyester mainly obtained by a condensation reaction of terephthalic acid and 1,4-butanediol. If necessary, a
small amount of polymerized units other than terephthalic acid and 1,4-butanediol may be added. Examples of such
polymerized units include aromatic dicarboxylic acids such as isophthalic acid, sodium sulfoisophthalate, phthalic acid,
and naphthalenedicarboxylic acid; aliphatic dicarboxylic acids such as adipic acid and sebacic acid; diols such as ethylene
glycol and propylene glycol; oxycarboxylic acids such as hydroxybenzoic acid and lactic acid; monocarboxylic acids
such as benzoic acid. Further, a small amount of a polymer such as a polyester-based elastomer or polytrimethylene
terephthalate, for example, 0.2 to 8% by mass may be added to the above polyethylene terephthalate-based polyester
and the polybutylene terephthalate-based polyester.
[0061] The melting point of polyethylene terephthalate-based polyester is preferably 250 to 260 °C, and the melting
point of polybutylene terephthalate-based polyester is preferably 220 to 230 °C.
[0062] The thickness of the monofilament yarn for the hook-shaped engaging element is preferably 0.10 to 0.23 mm
in diameter from the viewpoint of achieving both engaging strength and soft touch feeling, more preferably 0.14 to 0.20
mm in diameter.
[0063] A textile for a hook-type textile fastener is woven from the warp, weft, and monofilament yarns for hook-shaped
engaging elements, which are described above. The weave structure of the textile is preferably a plain weave in which
the monofilament yarn for the hook-shaped engaging element is used as a part of the warp. It is preferably that the
monofilament yarn for the hook-shaped engaging element is present parallel to the warp, and rises from the substrate
fabric surface in the middle of the structure to form a loop for the hook-shaped engaging element across several warps.
[0064] The weave density of the warp is preferably 50 to 90 yarns/cm as a weave density of after heat treatment, and
the weave density of the weft is preferably 15 to 25 yarns/cm as a weave density of after heat treatment. The weight
ratio of the weft is preferably 10 to 45% with respect to the total weight of the yarn for the hook-shaped engaging element
constituting the hook-type textile fastener, the warp, and the weft.
[0065] The number of the monofilament yarn for the hook-shaped engaging element to be driven is preferably 3 to 6
per 20 warps (including monofilament yarn for hook-shaped engaging element). More preferred is the ratio of one
monofilament for the hook-shaped engaging element to five warps (including the monofilament yarn for the hook-shaped
engaging element). It is preferable that the monofilament yarns for the hook-shaped engaging elements are driven evenly
with respect to the warp. Therefore, it is preferred that the monofilament yarns for the hook-shaped engaging element
are present on both sides of the four warps.
[0066] It is preferable that the monofilament yarn for the hook-shaped engaging element is woven into the textile
substrate fabric every four warps in parallel with the warp, and after floating and sinking five wefts, it floats on the weft
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and straddles three warps and one weft to form a loop for the hook-shaped engaging element, which satisfies both
engaging strength and peeling durability. A weaving method that the looped monofilament then floats and sinks on five
wefts, floats on the weft, forms a loop straddling three warps and one weft, and sinks under the warp and weft, repeatedly,
is preferred.
[0067] The textile for the hook-type textile fastener obtained in such way is then heat treated to melt the sheath
component of the core-sheath type heat-fusible multifilament yarn constituting the weft. As a result of this, the backcoat
treatment which was used in conventional hook-type textile fastener becomes not necessary, and it can prevent problems
such as the deterioration of the working environment due to evaporation of the organic solvent used in the backcoat
resin solution and the backcoat resin solution adhering to manufacturing equipment, the problem that the backcoat resin
impairs the flexibility and air permeability of the hook-type textile fastener, and the problem that the presence of the
backcoat resin impairs the dyeability of the hook-type textile fastener.
[0068] The heat treatment temperature is preferably 150 to 220 °C, at which the sheath component of the heat-fusible
multifilament yarn is melted or softened, but the loop for the hook-shaped engaging element, warp, and core component
are not melted, and more preferably 185 to 210 °C. Furthermore, since the shape of the loop for the hook-shaped
engaging element is fixed by this heat treatment, the hook shape can be maintained even when one leg of the loop is cut off.
[0069] On the surface of the hook-type textile fastener obtained as above, 30 to 120 loops/cm2 of the loop for the
hook-shaped engaging elements having a fixed shape are preferably present. Then, one leg of the loop for the hook-
shaped engaging element is cut to obtain the hook-shaped engaging element. Cutting of one leg is usually performed
with clippers or the like.
[0070] When cutting one leg, it is preferable to cut the loop at a point slightly displaced from the top of the loop toward
one leg, that is, when the height from the substrate fabric surface to the top of the loop is 1, it is preferable to cut the
loop at a position close to the top that is 2/3 or more from the substrate fabric surface and slightly displaced from the
top, in order to prevent fibrillation to a higher level due to the frequent engagement and peeling of the hook-shaped
engaging element.
[0071] The density of the hook-shaped engaging elements on the surface of the hook-type textile fastener obtained
as above, is preferably 25 to 125/cm2 based on the portion of the substrate fabric where the hook-shaped engaging
elements are present. In addition, the height of the hook-shaped engaging element is preferably 1.0 to 2.5 mm from the
surface of the substrate fabric.

Loop-type textile fastener

[0072] A plurality of loop-shaped engaging elements, preferably 30 to 120/cm2, are present on one surface of the
substrate fabric of the loop-type textile fastener used in the present invention.
[0073] The substrate fabric is preferably a fabric woven from warp, weft, and yarns for the loop-shaped engaging
elements.
[0074] Further, it is particularly preferable that the warp, the weft, and the yarn for the loop-shaped engaging element
are all multifilament yarns, the weft has heat-fusibility, the yarn for the loop-shaped engaging element is woven into the
fabric in parallel with the warp, the loop-shaped engaging element is formed by the yarn for the loop-shaped engaging
element straddling one weft without straddling the warp, and the root of the loop engaging element is fixed to the substrate
fabric by fused with the weft.
[0075] The warp is preferably a multifilament yarn substantially composed of polyethylene terephthalate-based poly-
ester (including recycled polyethylene terephthalate-based polyester) for the viewpoint of not undulating the surface of
the substrate fabric due to heat, water absorption or moisture absorption, and also from the viewpoint of improving the
heat fusibility of the weft. More preferred is a multifilament yarn formed from polyethylene terephthalate homopolymer
(including recycled polyethylene terephthalate homopolymer). The details of the polyethylene terephthalate-based pol-
yester are as described above.
[0076] Multifilament yarns used as warp preferably are composed of 20 to 54 monofilaments and preferably have a
total decitex of 100 to 300 decitex. A multifilament yarn having a total decitex of 150 to 250 decitex, which are composed
of 24 to 48 filaments, is particularly preferred.
[0077] The weft is preferably heat-fusible multifilament yarn. A suitable example of the heat-fusible multifilament yarn
is a multifilament yarn in which core-sheath type heat-fusible monofilaments having a sheath component as a heat-
fusible component are bundled.
[0078] When the weft is a heat-fusible multifilament yarn, it becomes possible to firmly fix the yarn for the loop-shaped
engaging element to the substrate fabric. Unlike the conventional loop-type textile fastener, it is not necessary to apply
a polyurethane or acrylic back coat resin to the back side of the loop-type textile fastener substrate fabric in order to
prevent the yarn for the loop-shaped engaging element from being pulled out of the substrate fabric, and the process
can be simplified. Furthermore, since the back side of the substrate fabric is not hardened with a back coat resin, the
flexibility and air permeability of the loop-type textile fastener are not impaired. Furthermore, it is possible to prevent the
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problem of deterioration of the dyeability of the loop-tyoe textile fastener due to the presence of the back coat resin layer.
[0079] A suitable example of the above-described core-sheath type heat-fusible multifilament yarn is a multifilament
yarn, which is composed of heat-fusible polyester resin whose sheath component (heat-fused portion) melts at the heat
treatment temperature so that the root of the multifilament yarn for the loop-shaped engaging element can be firmly fixed
to the substrate fabric, and in which a plurality of core-sheath-type monofilaments, which are made of a polyester resin
whose core component does not melt under heat treatment conditions, are bundled.
[0080] A suitable example of the above-described core-sheath type heat-fusible multifilament yarn is a multifilament
yarn, which is composed of heat-fusible polyester resin whose sheath component melts at the heat treatment temperature
so that the root of the monofilament yarn for the hook-shaped engaging element can be firmly fixed to the substrate
fabric, and in which a plurality of core-sheath-type monofilaments, which are made of a polyester resin whose core
component does not melt at the heat treatment temperature, are bundled.
[0081] A specific example of the core-sheath type multifilament is a core-sheath type polyester-based monofilament
yarn having a core component of polyethylene terephthalate (including recycled polyethylene terephthalate) and a sheath
component of copolymerized polyethylene terephthalate (including recycled copolymerized polyethylene terephthalate)
whose melting point or softening point is greatly lowered by copolymerizing a large amount (for example, 20 to 30 mol%)
of a copolymer component such as isophthalic acid or adipic acid. The melting point or softening point of the sheath
component is preferably 100 to 200 °C, and it is preferably 20 to 150 °C lower than the melting points of the warp, the
core component, the monofilaments for the hook-shaped engaging elements, and the multifilament yarn for the loop-
shaped engaging elements. The cross-sectional shape of the core-sheath type heat-fusible fiber may be a concentric
core-sheath, an eccentric core-sheath, a single-core core-sheath, or a multi-core core-sheath.
[0082] It is preferable that all of the multifilament yarns constituting the weft are the above-described core-sheath type
heat-fusible monofilament yarns, because the yarn for the loop-shaped engaging elements are firmly fixed to the substrate
fabric. In the case where the multifilament yarn constituting the weft is formed with only heat-fusible polymers, the melted
and re-hardened heat-fusible polymer becomes brittle and easily broken, and when sewn, the substrate fabric is easily
torn from the sewing yarn portion. Therefore, the heat-fusible monofilament yarn preferably contains a component that
is not heat-fusible, and more preferably has a core-sheath cross-sectional shape. The weight ratio of the core component
and the sheath component is preferably 20:80 to 80:20, more preferably 75:25 to 55:45.
[0083] The weft is preferably a multifilament yarn composed of 10 to 72 heat-fusible monofilament yarns having a total
decitex of 80 to 300 decitex, and particularly preferably a multifilament yarn composed of 18 to 36 heat-fusible monofil-
ament yarns having a total decitex of 100 to 240 decitex.
[0084] A multifilament yarn in which 6 to 12, preferably 6 to 9 monofilaments of 32 to 45 decitex are bundled, is
preferable as the yarn for the loop-shaped engaging element.
[0085] The resin forming the multifilament yarn for the loop-shaped engaging element is preferably polyethylene
terephthalate-based polyester or polybutylene terephthalate-based polyester, more preferably polyethylene terephtha-
late-based polyester (including recycled polyethylene terephthalate-based polyester). The details of the polyethylene
terephthalate-based polyester and the polybutylene terephthalate-based polyester are as described above.
[0086] A textile for the loop-type textile fastener is woven from the warp, weft, and multifilament yarn for the loop-
shaped engaging elements described above. The weave structure of the textile fabric is preferably a plain weave using
the multifilament yarn for the loop-shaped engaging element as part of the warp. It is preferable that the multifilament
yarn for the loop-shaped engaging element, while existing in parallel with the warp, rises from the surface of the substrate
fabric in the middle, straddles one to several wefts without straddling the warp, and then sinks under the weft to form
the loop.
[0087] The weave density of the warp is preferably 50 to 90 yarns/cm, as the weave density of after heat treatment,
and the weave density of the weft is preferably 15 to 25 yarns/cm, as the weave density of after heat treatment. The
weight ratio of the weft is preferably 10 to 45% with respect to the total weight of the yarn for the loop-shaped engaging
element constituting the loop-type textile fastener, the warp, and the weft.
[0088] The number of the multifilament yarn for the loop-shaped engaging element to be driven is preferably 3 to 6
per 20 warps (including multifilament yarn for loop-shaped engaging element). More preferred is the ratio of one multi-
filament yarn for the loop-shaped engaging element to five warps (including the multifilament yarn for the loop-shaped
engaging element). It is preferable that the yarn for the loop-shaped engaging elements are driven evenly with respect
to the warp. Therefore, it is preferred that the multifilament yarns for the loop-shaped engaging element are present on
both sides of the four warps.
[0089] In the loop-type textile fastener, the loop-shaped engaging elements are arranged in rows in the warp direction
(MD direction), and a plurality of such rows exist in parallel in the weft direction (CD direction). It is preferable since the
weft straddled by the loop-shaped engaging element in one row is different from the weft straddled by the loop-shaped
engaging element in the adjacent row, it is possible to prevent concentration of peeling force on a specific weft, and as
a result, the peeling durability is improved.
[0090] In particular, in the present invention, it is preferable that the yarn for the loop-shaped engaging element is
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woven every four warps in parallel with the warp, and after floating and sinking five wefts, it floats on the weft and
straddles one weft to form a loop for the engaging element, which satisfies both engaging strength and peeling durability.
[0091] The textile for the loop-type textile fastener obtained in such way is then heat treated to melt the sheath
component of the core-sheath type heat-fusible multifilament yarn constituting the weft. As a result of this, the backcoat
treatment which was used in conventional loop-type textile fastener, becomes not necessary, and it can prevent problems
such as the deterioration of the working environment due to evaporation of the organic solvent used in the backcoat
resin solution and the backcoat resin solution adhering to manufacturing equipment, the problem that the backcoat resin
layer impairs the flexibility and air permeability of the loop-type textile fastener, and the problem that the presence of
the backcoat resin impairs the dyeability of the loop-type textile fastener. The heat treatment temperature is preferably
150 to 220 °C, at which the sheath component of the heat-fusible multifilament yarn is melted or softened, but the loop
for the loop-shaped engaging element, warp, and core component are not melted, and more preferably 185 to 210 °C.
[0092] The loops are naturally twisted by the heat during the heat treatment, and the loop surfaces cross the warp
direction. In particular, in the case of a multifilament yarn in which a small number of thick monofilaments are bundled
as described above, and the loops are formed without straddling the warp, it is twisted and easy to make the loop surface
cross the warp direction. In particular, when the yarn for the loop-shaped engaging element forms a loop by straddling
one weft without straddling the warp, it is easy to be twisted and easy to make the loop surface cross the warp direction.
[0093] When the loop surface crosses the warp direction, uniform engagement with the hook-shaped engaging ele-
ments is likely to occur. Furthermore, by rubbing the surface of the loop-shaped engaging element with a cloth or the
like, the loop-shaped engaging element can be easily divided into individual monofilaments without being cut (easily
separated).
[0094] The density of the loop-shaped engaging elements in the loop-type textile fastener is preferably 25 to 125 /cm2

based on the portion of the substrate fabric where the loop engaging elements are present. Moreover, the height of the
loop-shaped engaging element is preferably 1.5 to 3.5 mm from the surface of the substrate fabric.
[0095] It is more preferable to rub the surface of the loop-shaped engaging element with a cloth or the like to divide
(separate) the multifilament yarn forming the loop-shaped engaging element into individual monofilaments in order to
increase the peeling durability.

Hook/Loop mixed type textile fastener

[0096] A hook/loop mixed type textile hook-and-loop fastener (hereinafter sometimes simply referred to as a "mixed-
type textile fastener") is a textile hook-and-loop fastener in which hook-shaped engaging element and loop-shaped
engaging element are present on the same surface of the substrate fabric.
[0097] The hook-shaped engaging elements of the hook/loop mixed type textile fastener (hereinafter sometimes simply
referred to as "mixed-type textile fastener") are required to have rigidity and so-called hook shape retention properties,
in which the hook shape does not stretch under light force, and thick synthetic fiber monofilaments are used for this
purpose. As such a monofilament, a monofilament formed from polybutylene terephthalate-based polyester which is
particularly excellent in hook shape retention properties, or polyethylene terephthalate-based polyester (including recy-
cled polyethylene terephthalate-based polyester), is used.
[0098] The details of polyethylene terephthalate-based polyester and polybutylene terephthalate-based polyester are
as described above.
[0099] The thickness of the monofilament yarn for the hook-shaped engaging element is preferably 0.10 to 0.25 mm
in diameter because the hook-shaped engaging element is easily formed, and more preferably 0.12 to 0.22 mm in
diameter. This thickness is slightly smaller than the thickness of the hook-shaped engaging elements of conventional
general textile hook-and-loop fasteners, but this thinness provides the hook and loop mixed type textile fastener with
flexibility.
[0100] The height of the hook-shaped engaging element is preferably 1.5 to 3.0 mm, more preferably 1.8 to 2.5 mm.
[0101] The density of the hook-shaped engaging elements is preferably 15 to 50/cm2, more preferably 20 to 40/cm2.
[0102] The loop-shaped engaging element is a multifilament which are composed of monofilaments formed of poly-
ethylene terephthalate-based polyester or polybutylene terephthalate-based polyester. The details of the polyethylene
terephthalate-based polyester and the polybutylene terephthalate-based polyester are as described above.
[0103] The multifilament yarn for the loop-shaped engaging element is preferably a multifilament yarn composed of
5 to 9 monofilaments and having a total decitex of 150 to 350 decitex. In order to firmly fix the loop-shaped engaging
element to the substrate fabric by heat fusion, which will be described later, it is preferable that the number of monofil-
aments is small, so the number of monofilaments of the multifilament for the loop-shaped engaging element forming the
mixed type textile fastener is slightly smaller than the number of 10 to 24 monofilaments of the commonly used multifil-
ament forming the loop-shaped engaging element. A multifilament composed of 6 to 8 monofilaments and having a total
decitex of 230 to 330 decitex, is more preferred.
[0104] The height of the loop-shaped engaging element is preferably 1.6 to 4.0 mm, more preferably 2.0 to 3.3 mm.
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It is preferable that the height of the hook-shaped engaging element is 1.5 to 3.0 mm, the height of the loop-shaped
engaging element is 1.6 to 4.0 mm, and that the loop-shaped engaging element is 0.1 to 1.0 mm higher than the hook-
shaped engaging element, so that a soft feel can be obtained; and it is more preferable that the height of the hook-
shaped engaging element is 1.8 to 2.5 mm, the height of the loop engaging element is 2.0 to 3.3 mm, and the height of
the loop-shaped engaging element is 0.2 to 0.8 mm higher than the hook-shaped engaging element.
[0105] The density of the loop-shaped engaging elements (multifilament) is preferably 15 to 50/cm2, more preferably
20 to 40/cm2. Further, 1003(number of loop-shaped engaging elements)/(number of loop-shaped engaging elements
+ number of hook-shaped engaging elements) is preferably 30 to 70, more preferably 45 to 55.
[0106] Both the monofilament yarn for the hook-shaped engaging element and the multifilament yarn for the loop-
shaped engaging element are inserted into the substrate fabric parallel to the warp. The monofilament yarn for the hook-
shaped engaging element floats on the substrate fabric after floating and sinking several wefts, for example, five wefts,
and straddles several, for example, 3 to 4 warps and several, for example, 1 to 2 wefts, to form a loop in which the loop
surface crosses the warp direction. In the case of the loop-shaped engaging element, it is preferable to form the loop
so that the loop surface is substantially parallel to the warp direction without straddling the warp, since the hook-shaped
engaging element is easily caught by the loop-shaped engaging element.
[0107] The formed loop for the hook-shaped engaging element and the loop for the loop-shaped engaging elements
are heat treated to fix the shape of the respective loops. During this heat treatment, the heat-fusible fibers (weft) are
fused to the roots of the loop-shaped engaging elements and the loop for the hook-shaped engaging element, and the
loop-shaped engaging element and the loop for the hook-shaped engaging element are fixed to the base fabric.
[0108] The heat treatment temperature is a temperature at which the sheath component of the heat-fusible fiber melts,
but the warp, the loop-shaped engaging element, the loop for the hook--shaped engaging element, and the core com-
ponent of the heat-fusible fiber do not melt, and is preferably 150 to 250 °C, more preferably 185 to 220 °C.
[0109] After heat fixing, the hook-shaped engaging element is obtained by cutting one loop leg of the loop for the hook-
shaped engaging element. For cutting, it is preferable to use a cutting device having one movable cutting blade that
reciprocates between two fixed blades. However, the portion through which the loop-shaped engaging element passes
is not provided with a movable cutting blade. Since the loop for the hook-shaped engaging element is formed across
the warp as described above, only one leg of the loop can be easily cut. In order not to cut the adjacent loop-shaped
engaging elements, it is preferable to provide at least two rows of the loop for the hook-shaped engaging element in the
warp direction.
[0110] As the warp forming the substrate fabric, multifilament yarns of polyethylene terephthalate-based polyester
(including recycled polyethylene terephthalate-based polyester), which have excellent heat resistance, are preferable,
and multifilament yarns of polyethylene terephthalate homopolymer (including recycled polyethylene terephthalate
homopolymer) are more preferable, because the shape change due to melting, shrinkage, etc. is small, under heat
treatment conditions.
[0111] The multifilament for the warp is preferably a multifilament composed of 12 to 96 monofilaments and having a
total decitex of 75 to 250 decitex, more preferably a multifilament composed of 24 to 48 monofilaments having a total
decitex of 100 to 170 decitex. The multifilament yarn for the warp is preferably woven into the substrate fabric so that
the warp weave density after heat treatment is 60 to 90 yarns/cm.
[0112] The monofilament yarns for the hook-shaped engaging elements and the multifilament yarns for the loop-
shaped engaging elements are woven into the substrate fabric parallel to the warp as described above. The total number
of the monofilament yarn for the hook-shaped engaging element and multifilament yarns for the loop-shaped engaging
element, to be driven, is preferably 3 to 6 per 20 warps (including monofilament yarns for the hook engaging element
and multifilament yarns for the loop engaging element).
[0113] The weft forming the substrate fabric is preferably a heat-fusible multifilament yarn since it can be heat-fused
under the heat treatment conditions to firmly fix the roots of the monofilament yarn for the hook-shaped engaging element
and the multifilament yarn for the loop-shaped engaging element to the substrate fabric. For example, a multifilament
in which core-sheath type monofilaments, at which the sheath component is melted, but the core component is not
melted under the heat treatment conditions, are bundled, is given.
[0114] A specific example of the core-sheath type monofilament is a core-sheath type polyester-based monofilament
yarn having a core component of polyethylene terephthalate (including recycled polyethylene terephthalate) and a sheath
component of copolymerized polyethylene terephthalate (including recycled copolymerized polyethylene terephthalate)
whose melting point or softening point is greatly lowered by copolymerizing a large amount (for example, 20 to 30 mol%)
of a copolymer component such as isophthalic acid or adipic acid.
[0115] The melting point or softening point of the sheath component is preferably 100 to 200 °C, and it is preferably
20 to 150 °C lower than the melting points of the core component, the warp, the monofilament yarn for the hook-shaped
engaging element, and the multifilament yarn for the loop-shaped engaging element.
[0116] It is preferable that all of the multifilament yarns constituting the weft are the above heat-fusible multifilament
yarns, because the hook-shaped engaging element and the yarn for the loop-shaped engaging element are firmly fixed
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to the substrate fabric. In the case where the multifilament constituting the weft is formed with only heat-fusible polymers,
the melted and re-hardened heat-fusible polymer becomes brittle and easily broken, and when sewn, the substrate fabric
is easily torn from the sewing yarn portion. Therefore, the heat-fusible monofilament yarn preferably contains a resin
component that is not heat-fusible, and more preferably has a core-sheath cross-sectional shape. The weight ratio of
the core component and the sheath component is preferably 20:80 to 80:20.
[0117] In order to more firmly fix both the hook-shaped engaging element and the loop-shaped engaging element to
the substrate fabric, it is preferable that the heat-fusible filament is heat-fused and the heat-fusible filament itself shrinks
to tighten the roots of the hook-shaped engaging element and the loop-shaped engaging element from both sides. For
this purpose, it is preferable that the heat-fusible filament undergoes large heat shrinkage under heat treatment conditions.
For example, the dry heat shrinkage of the heat-fusible filament when heated at 200 °C for 1 minute is preferably 8 to
20%, more preferably 11 to 18%.
[0118] The multifilament for the weft is preferably a multifilament composed of 12 to 72 monofilaments and having a
total decitex of 100 to 300 decitex, and more preferably a multifilament composed of 24 to 48 monofilaments and having
a total decitex of 150 to 250 decitex. The multifilament yarn for the weft is preferably woven into the substrate fabric so
that the weave density after heat treatment is 15 to 25 yarns/cm. The weight ratio of the weft is preferably 15 to 40%
with respect to the total weight of the monofilament for the hook-shaped engaging element, the multifilament for the
loop-shaped engaging element, the warp, and the weft.
[0119] The weave structure of the substrate fabric is preferably a plain weave in which the monofilament yarn for the
hook-shaped engaging element and the multifilament yarn for the loop-shaped engaging element are used as part of
the warp. The yarn for the hook-shaped engaging element is woven in parallel with the warp, then stand up from the
surface of the substrate fabric, jump over one to four warp yarns while forming loops, and enter between the warps. The
yarns for the loop-shaped engaging elements are woven in parallel with the warp, then stand up from the surface of the
substrate fabric, enter between the warps without straddling the warps, and form loops parallel to the warp direction.
Such a weave structure is preferred because one leg of the hook-shaped engaging element loop can be cut without
damaging the loop-shaped engaging element loop.
[0120] The dyed textile hook-and-loop fastener of the present invention can be used in applications where conventional
textile hook-and-loop fasteners are used. For example, It can be used in a wide range of fields such as shoes, bags,
hats, gloves, clothes, blood pressure gauges, supporters, binding bands for packing, binding tapes, various toys, fixing
materials for civil engineering and construction sheets, fixing materials for various panels and wall materials, fixing
materials for roofs of solar cells, fixing materials for electric parts, storage boxes and packing cases that can be freely
assembled and disassembled, small items, curtains.

Examples

[0121] The present invention will be described below with reference to Examples, but the present invention is not
limited to these Examples.

Production Example 1: Hook-type textile fastener

[0122] The following yarns were used as the yarns for forming the hook-type textile fastener.

Warp

[0123]

Multifilament yarn composed of polyethylene terephthalate with a melting point of 260 °C
Number of filaments: 30
Total decitex: 167 dtex
Number of twists: 602 turns/m

Weft: Multifilament yarn composed of core-sheath type composite filament

[0124]

Core component: Polyethylene terephthalate with a melting point of 260 °C
Sheath component: 25 mol% isophthalic acid copolymer polyethylene terephthalate with a softening point of 190 °C
Core component: Sheath component = 70:30 (mass ratio)
Number of filaments: 24
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Total decitex: 99dtex

Yarns for the hook-shaped engaging element

[0125]

Monofilament yarn composed of polyethylene terephthalate with a melting point of 260 °C
Diameter: 0.18 mm

Manufacture of Hook-type textile fasteners

[0126] Using the warp, weft, and monofilament yarn for the hook-shaped engaging element, a textile of plain weave
for the hook-type textile fastener was obtained.
[0127] The fabric was woven so that the weave density of the warp after heat treatment was 52 yarns/cm (including
monofilament yarns for the hook-shaped engaging elements) and the weave density of the warp was 18 yarns/cm.
[0128] A monofilament yarn for the hook-shaped engaging element was driven in parallel to the warps at a rate of one
per four warps. The monofilament yarn for hook-shaped engaging element floats and sinks on five wefts, floats on the
wefts, and straddles one weft and three warps to form a loop. The loop-formed monofilament yarn for hook-shaped
engaging element was woven so that it floated on five wefts, floated on the wefts, straddled one weft and three warps
to form a loop, and then returned between the warps.
[0129] The obtained textile for the hook-type textile fastener was heat-treated at 205 °C for 1 minute, which is a
temperature at which only the sheath component of the weft is heat-melted and the warp, the core component of the
monofilament yarn for hook-shaped engaging element and the weft yarn are not heat-melted. As a result, the sheath
component was melted, and the neighboring yarn was fused to the core component of the weft.
[0130] One leg of the loop for hook-shaped engaging element was then cut at a position 4/5 from below the height of
the loop for the hook-shaped engaging element to form the hook-shaped engaging element. The density of the hook-
shaped engaging elements of the obtained hook-type textile fastener was 48 pieces/cm2, and the height of the hook-
shaped engaging elements from the surface of the substrate fabric was 1.85 mm.

Production Example 2: Loop-type textile fastener

[0131] The following yarns were used as the yarns for forming the loop-type textile fastener.

Warp

Multifilament yarn composed of polyethylene terephthalate with a melting point of 260 °C

[0132]

Number of filaments: 36
Total decitex: 167 dtex
Number of twists: 602 turns/m

Weft: Multifilament yarn composed of core-sheath type composite filament

[0133]

Core component: Polyethylene terephthalate with a melting point of 260 °C
Sheath component: 25 mol% isophthalic acid copolymer polyethylene terephthalate with a softening point of 190 °C
Core component: Sheath component = 70:30 (mass ratio)
Number of filaments: 24
Total decitex: 120dtex

Multifilament yarn for loop-shaped engaging elements

[0134] Multifilament yarn composed of polybutylene terephthalate blended with 5% by mass of polytrimethylene tereph-
thalate
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Melting point: 220 °C
Number of filaments: 7
Total decitex: 265dtex

Manufacture of Loop-type textile fasteners

[0135] Using the warp, weft, and multifilament yarn for loop-shaped engaging element, a textile of plain weave for the
loop-type textile fastener was obtained.
[0136] The fabric was woven so that the weave density of the warp after heat treatment was 55 yarns/cm and the
weave density of the warp was 22 yarns/cm.
[0137] A multifilament yarn for loop-shaped engaging element was driven in parallel to the warp without straddling the
warp at a rate of one per four warps. After that, the multifilament yarn for the loop-shaped engaging element floats and
sinks on the five wefts, floats on the substrate fabric, and forms a loop by straddling one weft without straddling the warp.
[0138] On the surface of the obtained textile for the loop-type textile fastener, loops were arranged in rows in the warp
direction, and a plurality of such rows existed in parallel in the weft direction. Also, the weft straddled by the loop existing
in one row was the weft positioned midway in the warp direction of the two wefts straddled by the two loops in the
adjacent row. Also, the loop surfaces of most of the loop engaging elements were twisted in the warp direction.
[0139] The obtained textile for the loop-type textile fastener was heat-treated at 200 °C for 1 minute at a temperature
at which only the sheath component of the weft heat-melted, and the warp, the multifilament yarn for the loop-shaped
engaging element, and the core component of the weft did not heat-melt. As a result, the sheath component was melted,
and the neighboring yarn was fused to the core component of the weft.
[0140] The density of the loop-shaped engaging element was 44 pieces/cm2, and the height of the loop-shaped
engaging elements from the substrate fabric surface was 2.40 mm.

Production Example 3: Hook-type textile fastener and Loop-type textile fastener using recycled materials

[0141] A hook-type textile fastener and a loop-type textile fastener were manufactured in the same manner as in
Production Examples 1 and 2, except that the yarns made of the following recycled materials were used.

Hook-type textile fastener

Warp

[0142] Multifilament yarn composed of recycled polyethylene terephthalate with a melting point of 260 °C

Number of filaments: 30
Total decitex: 167 dtex
Number of twists: 602 turns/m

Weft: Multifilament yarn composed of core-sheath type composite filament

[0143]

Core component: recycled polyethylene terephthalate with a melting point of 260 °C
Sheath component: 25 mol% isophthalic acid copolymer polyethylene terephthalate with a softening point of 190 °C
Core component: Sheath component = 70:30 (mass ratio)
Number of filaments: 24
Total decitex: 99dtex

Yarn for hook-shaped engaging element

[0144] Monofilament yarn composed of recycled polyethylene terephthalate with a melting point of 260 °C

Loop-type textile fastener

Warp

[0145] Multifilament yarn made of recycled polyethylene terephthalate with a melting point of 260 °C
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Number of filaments: 36
Total decitex: 167dtex
Number of twists: 602 turns/m

Weft: Multifilament yarn composed of core-sheath type composite filament

[0146]

Core component: recycled polyethylene terephthalate with a melting point of 260 °C
Sheath component: 25 mol% isophthalic acid copolymer polyethylene terephthalate with a softening point of 190 °C
Core component: Sheath component = 70:30 (mass ratio)
Number of filaments: 24
Total decitex: 120dtex

Multifilament yarn for loop engaging elements

[0147] Multifilament yarn composed of polybutylene terephthalate blended with 5% by mass of polytrimethylene tereph-
thalate

Melting point: 220 °C
Number of filaments: 7
Total decitex: 265dtex

Example 1

[0148] The hook-type textile fastener and the loop-type textile fastener obtained in Production Examples 1 and 2 were
each dyed in a dark color (black) with a disperse dye using the beam-type supercritical CO2 dyeing device described
above.
[0149] As the disperse dye, a black dye obtained by mixing the plastic dye "KP PLAST (trade name)" series manu-
factured by Kiwa Kagaku Kogyo Co., Ltd. at the following ratio was used.

KP Plast Orange HG (C.I. Solvent Orange 60): 45 parts by weight
KP Plast Violet R (C.I. Solvent Violet 31): 25 parts by weight
KP Plast Blue G (C.I. Solvent Blue 78): 30 parts by weight

[0150] The outline of the dyeing method is shown below.

1. A beam wrapped with a textile hook-and-loop fastener was put into a dyeing tank (tube).
2. The temperature of liquefied CO2 was raised to 120 °C and the pressure was raised to 25 MPa to make supercritical
CO2, and the supercritical CO2 was circulated.
3. The circulation method was one-way circulation from the inside of the beam to the outside of the beam through
the through holes.
4. Supercritical CO2 was circulated in the dye tank provided in the circulation path, the dye was dissolved in the
supercritical CO2, and the dye was supplied to the dyeing tank.
5. After reaching a temperature of 120 °C and a pressure of 25 MPa, the pressure and the temperature was maintained
for 30 minutes.
6. After the 30 minutes hold, fresh liquefied CO2 was fed into the device and the used supercritical CO2 with residual
dye dissolved was transferred to the separator.
7. After transferring the used supercritical CO2, it is cooled to below 100 °C, the pressure is returned to atmospheric
pressure, and the dried dyed textile hook-and-loop fastener is removed from the dyeing tank.

Example 2

[0151] The hook-type textile fastener and the loop-type textile fastener using the recycled material obtained in Pro-
duction Example 3 were each dyed in the same manner as in Example 1 to obtain a dyed hook-type textile fastener and
a dyed loop-type textile fastener.
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Example 3

[0152] In "2." and " 5." in the outline of the dyeing method, the same operation as in Example 1 was performed except
that the temperature was changed from 120 °C to 110 °C., and a dyed hook-type textile fastener and a dyed loop-type
textile fastener were obtained.

Example 4

[0153] In "2." and " 5." in the outline of the dyeing method, the same operation as in Example 1 was performed except
that the temperature was changed from 120 °C to 130 °C, and a dyed hook-type textile fastener and a dyed loop-type
textile fastener were obtained.

Comparative Example 2

[0154] In "2." and " 5." of the outline of the dyeing method, the temperature was changed from 120 °C to 100 °C, and
"7." was changed to 7-1. of below. A dyed hook-type textile fastener and a dyed loop-type textile fastener were obtained
by performing the same operation as in Example 1 except as follows.
[0155] 7-1. After transferring the used supercritical CO2, the pressure is returned to atmospheric pressure and the
dried dyed textile hook-and-loop fastener is removed from the dyeing tank.

Comparative Example 3

[0156] In "2." and " 5." in the outline of the dyeing method, the same operation as in Example 1 was performed except
that the temperature was changed from 120 °C to 140 °C, and a dyed hook-type textile fastener and a dyed loop-type
textile fastener were obtained.

Comparative Example 1

[0157] A dyed hook-type textile fastener and a dyed loop-type textile fastener, which were dyed black in the same
manner as in Example 1 except that the hook-type textile fastener and the loop-type textile faster obtained in Production
Examples 1 and 2, were dyed in aqueous dyeing (high temperature and high pressure cheese dyeing), were obtained.
[0158] A conventional cheese dyeing device was used. A cheese dyeing device has a cylindrical dyeing tank and a
cylindrical carrier that is loaded into it. The carrier has several levels of partition plates in the height direction. Innumerable
holes are drilled in the partition plate so that the dyeing solution can circulate sufficiently. A roll of textile hook-and-loop
fastener is placed on this partition plate. A carrier laminated with a number of partition plates on which rolls of the textile
hook-and-loop fasteners are placed, is placed in a dyeing tank, and the dyeing solution is circulated from the top to the
bottom or from the bottom to the top of the partition plate via a heater and a circulation pump, dyeing the textile hook-
and-loop fasteners.
[0159] The outline of cheese dyeing is shown below.

1. The water of room temperature was stored in a dyeing tank, and dyeing aids (dispersant, leveling agent, etc.)
were added and circulated for 10 minutes.
2. Several rolls of the textile hook-and-loop fastener were laminated onto the partition plate of the carrier.
3. The carrier was introduced into the dyeing tank.
4. After raising the temperature of the water in the dyeing tank to 60 °C, the carrier was removed from the dyeing tank.
5. A disperse dye (tuxedo black) was put into the dyeing tank, and the carrier was put again.
6. The temperature was raised to 135 °C and kept for 60 minutes after reaching 135 °C.
7. After keeping for 60 minutes, it was cooled to 80 °C or less.
8. All the residual liquid in the dyeing tank was discharged.
9. Fresh water was added to the dyeing tank until it overflowed.
10. The carrier was introduced into the dyeing tank while allowing it to overflow.
11. The above 8 to 10 were repeated three times to obtain an aqueous dyed textile hook-and-loop fastener.

[0160] Each characteristic of the dyed hook-type textile fastener and the dyed loop-type textile fastener obtained in
Examples 1 to 4 and Comparative Examples 1 to 3, was measured.
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Degree of Crystallization

[0161] About 3 mg of the warp, the weft, the hook-shaped engaging element, and the loop-shaped engaging element
were collected from each of the dyed hook-type textile fastener and the dyed loop-type textile fastener, and a DSC curve
was obtained with a differential scanning calorimeter (DSC). By analyzing this DSC curve, analytical data such as heat
quantity, melting point, crystallization temperature, glass transition temperature, etc. when endothermic or exothermic
heat was generated in the sample were obtained. The degree of crystallization was calculated based on the obtained
analytical data.
[0162] In the table below, the measurement value is the average of three measurements.

[Table 1]
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[0164] As is clear from Table 1, the degree of crystallization was lower in all of the warps, the wefts, and the engaging
elements in the case of supercritical CO2 dyeing, compared with the case of aqueous dyeing.

Tensile properties

[0165] Measurements were made using a desktop precision universal testing machine (autograph) in accordance with
the tensile testing machine specified in 7.4.1a)1 of JIS L3416:2000 and in accordance with the elongation modulus test
specified in 8.9 of JIS L1013:2010. The engagement measurement jig was replaced with a test yarn measurement jig.
Test yarns (hook-shaped engaging element or loop-shaped engaging element) taken from dyed hook-type textile faster
and dyed loop-type textile fastener were fixed to the upper and lower zippers (zipper spacing: 10 cm), measurements
were started and the breaking strength, rupture elongation, elastic modulus and breaking length of the test yarn were
determined. The measurement value in Table 2 is the average of 10 measurements.

[Table 2]
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[0167] As is clear from Table 2, the breaking strength of the hook-shaped engaging elements and the loop-shaped
engaging elements obtained from the dyed textile hook-and-loop fastener of the present invention was lower than in the
case of aqueous dyeing. In addition, the rupture elongation and the breaking length were larger than those in the case
of aqueous dyeing.

Dyeability

[0168] The cross-section of each yarn of the dyed textile hook-and-loop fastener after supercritical CO2 dyeing was
observed with a micro-ultraviolet-visible-near-infrared spectrophotometer to measure the degree of dyeing.
[0169] For the sheath portion of the core-sheath type composite fiber, the spectral transmittance was measured over
a wide wavelength range from the ultraviolet region to the near-infrared region by UV-visible spectroscopy based on JIS
K 0115:2020.
[0170] "MSV-5200 DGK" by JASCO Corporation (measurement method: transmission measurement, wavelength
range 200 to 2700 nm) was used as the spectral transmittance measurement device. In the measurement, the focus
was focused on the darkest portion of the heat-fused portion of the weft, and the measurement was performed at a size
of 10 mm. The spectral transmittance was measured for 10 different wefts, and the average value was taken as the value
of the spectral transmittance.

[Table 3]
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[0172] From Table 3, it can be seen that the hook-shaped engaging elements of Examples 1 and 2 were dyed with
the dye not only on the outside but also on the inside (parts excluding the range of 65.0 6 10.0% from the center). On
the other hand, in Comparative Example 1, a small portion of the inside of the hook-shaped engaging element was dyed
with the dye.
[0173] In addition, the sheath component (heat-fused portion) is also dyed, and it can be seen that it was dyed evenly
compared with the case of aqueous dyeing (Comparative Example 1).
[0174] In addition, the dye penetrated (existed) in the entire cross section of the core component. That is, the entire
cross section was dyed with the dye. On the other hand, in the case of aqueous dyeing (Comparative Example 1), no
penetration (existence) of the dye into the core component was observed.

Engaging strength of dyed textile hook-and-loop fasteners

a. Tensile shear strength (shear strength)

[0175] It was measured according to the tensile shear strength specified in 7.4.1 of JIS L3416:2000. A dyed hook-
type textile fastener and a dyed loop-type textile fastener were each cut to 25 mm wide 3 100 mm long. The hook-type
textile fastener was placed on the bottom and the loop-type textile fastener was placed on the top, and the portion 50
mm from the edge of each hook and loop fastener was placed so that the grip part (non-engaging part) remained on
each hook and loop fastener. Then, a sample was prepared by two reciprocating rolling compactions with a 2 kg roller.
One grip portion (within 30 mm in length) of the sample was set in the upper chuck of a desktop precision universal
testing machine, and the other grip portion (within 30 mm in length) was set in the lower chuck, and the strength was
measured.

b. Peeling strength (peel strength)

[0176] It was measured according to the peeling strength specified in 7.4.2 of JIS L3416:2000. The dyed hook-type
textile fastener and the dyed loop-type textile fastener were cut to 25 mm wide by 150 mm long. The dyed hook-type
textile fastener was placed on the top and the dyed loop-type textile fastener was placed on the bottom so that both
ends were aligned. Then, a sample was prepared by two reciprocating rolling compactions with a 2 kg roller. A portion
within 30 mm from the edge of the sample was peeled off, and the peeled portion was set in a chuck of a desktop
precision universal testing machine to measure the peeling strength.

c. Repeated peeling durability

[0177] A peeling tester conforming to the durability tester specified in JIS L3416:2000 7.5.1c was used. The dyed
hook-type textile fastener and the dyed loop-type textile fastener were set in the peeling tester, and the specified 5,000
times of engagement and peeling were repeated. After the peeling was completed, the strength was measured according
to the above-described tensile shear strength (shear strength) measurement, and peeling strength (peel strength) meas-
urement methods. The measurement value in Table 4 are the average of three measurements.

[Table 4]
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[0179] It can be seen that the supercritical CO2 dyeing is superior to the aqueous dyeing in terms of tensile shear
strength and peeling strength of the initial and after repeated of 5,000 times of engagement/peeling.

d. Number of engagement

[0180] Measurements were taken on the sample before peeling strength (peel strength) measurement and the sample
after repeated peeling durability measurement. Using a magnifying glass, the number of engaged loop-shaped engaging
elements present in a 25 mm wide 3 20 mm long portion of the sample (450 loop engaging elements exist) was visually
counted while being peeled off. Furthermore, the number of filaments engaged among the filaments (45038=3,600
filaments) in the loop-shaped engaging element was determined. The engagement number in Table 5 is the average of
three measurements.

[Table 5]
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[0182] The number of the engagement of the loop-shaped engaging elements in the initial is larger in the case of
aqueous dyeing, but the results in Table 4 show that the case of supercritical CO2 dyeing is superior in tensile shear
strength and peeling strength.
[0183] From the results in Table 5, it can be seen that the supercritical CO2 dyed textile hook-and-loop fastener has
more engaged filaments in the loop-shaped engaging element compared with the aqueous dyed textile hook-and-loop
fastener, that is, it can be seen that the hook-shaped engaging elements is gripping more filaments.
[0184] The results in Tables 4 and 5 show that even with a large number of engaged loop-shaped engaging elements,
when the number of engaged filaments in the loop-shaped engaging elements is low, the tensile shear strength and
peel strength decrease.

Sublimation fastness under high temperature

[0185] A ventilation/circulation thermostat was used. The constant temperature chamber was set to a predetermined
temperature (160 to 200 °C), and 30 minutes after reaching the set temperature, the sample was placed in the constant
temperature chamber and left for 24 hours. After standing, the surface and back of the sample are measured with a
spectrophotometer using the sample before heat treatment as a reference, and the density of the surface of the dyed
textile hook-and-loop fastener (Table 6) and the color difference ΔE between the surface and back sides (Table 7) are
obtained. The measured density in Table 6 and the measured ΔE in Table 7 are each an average of three measurements.

[Table 6]
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[Table 7]



EP 4 385 353 A1

31

5

10

15

20

25

30

35

40

45

50

55

[0
18

7]

Ta
bl

e 
7

C
ur

in
g 

te
m

pe
ra

tu
re

C
om

pa
ra

tiv
e 

E
xa

m
pl

e 
2

E
xa

m
pl

e 
3

E
xa

m
pl

e 
1

Ex
am

pl
e 

2
E

xa
m

pl
e 

4
C

om
pa

ra
tiv

e 
E

xa
m

pl
e 

3
C

om
pa

ra
tiv

e 
E

xa
m

pl
e 

1

M
ea

su
re

dΔ
E

M
ea

su
re

dΔ
E

M
ea

su
re

dΔ
E

M
ea

su
re

dΔ
E

M
ea

su
re

dΔ
E

M
ea

su
re

dΔ
E

M
ea

su
re

dΔ
E

D
ye

d 
ho

ok
-ty

pe
 

te
xt

ile
 fa

st
en

er
 

(B
ac

k)

16
0°

C
0.

80
0.

53
0.

17
0.

10
0.

08
0.

06
1.

00

17
0°

C
1.

35
0.

91
0.

67
0.

66
0.

60
0.

68
1.

83

18
0°

C
1.

40
1.

27
0.

75
0.

73
0.

79
0.

76
2.

52

19
0°

C
2.

22
1.

73
1.

61
1.

51
1.

52
1.

63
2.

94

20
0°

C
2.

40
2.

01
1.

83
1.

73
1.

80
1.

86
3.

36

D
ye

d 
lo

op
-ty

pe
 

te
xt

ile
 fa

st
en

er
 

(B
ac

k)

16
0°

C
1.

38
0.

94
0.

60
0.

59
0.

61
0.

60
1.

49

17
0°

C
1.

87
1.

54
1.

21
1.

19
1.

15
1.

23
1.

71

18
0°

C
2.

15
1.

80
1.

55
1.

43
1.

56
1.

58
2.

46

19
0°

C
2.

68
2.

57
2.

29
2.

15
2.

36
2.

33
2.

98

20
0°

C
3.

02
2.

89
2.

67
2.

33
2.

64
2.

71
3.

63

P
ro

du
ct

io
n 

co
nd

iti
on

 (t
em

pe
ra

tu
re

 3
 

tim
e)

10
0°

C
 3

 3
0m

in
11

0°
C

 3
 

30
m

in
12

0°
C

 3
 

30
m

in
12

0°
C

 3
 

30
m

in
13

0°
C

 3
 

30
m

in
14

0°
C

 3
 3

0m
in

13
5°

C
 3

 6
0m

in



EP 4 385 353 A1

32

5

10

15

20

25

30

35

40

45

50

55

[0188] Tables 6 and 7 show that the surface and back sides of the dyed textile hook-and-loop fasteners of the present
invention have excellent sublimation fastness at high temperatures.

Claims

1. A dyed textile hook-and-loop fastener comprising:

a textile substrate fabric composed of warp and weft; and
multiple engaging elements rising from the one surface of the substrate fabric,

wherein the engaging element is a loop-shaped engaging element, a hook-shaped engaging element, or
both,
wherein the hook-shaped engaging element is formed of a yarn for hook-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
wherein the loop-shaped engaging element is formed of a yarn for loop-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
wherein the warp is made of a polyethylene terephthalate-based polyester,
wherein the yarn for hook-shaped engaging element is made of the polyethylene terephthalate-based
polyester or a polybutylene terephthalate-based polyester,
wherein the yarn for loop-shaped engaging element is made of the polyethylene terephthalate-based pol-
yester or a polybutylene terephthalate-based polyester,
wherein the weft is made of a core-sheath type heat-fusible fiber in which a heat-fusible low-melting point
polyester resin is contained as a sheath component and the polyethylene terephthalate-based polyester is
contained as a core component,
wherein a root of the engaging element is fused to the melted sheath component and fixed to the substrate
fabric,
wherein the sheath component and the core component of the warp and the weft, and the engaging element
are dyed with a disperse dye, and

the dyed textile hook-and-loop fastener further satisfies the following conditions (1) to (3),

(1) the disperse dye is present inside the core component of the core-sheath type heat-fusible fiber;
(2) a rupture elongation of the hook-shaped engaging element is 27 to 41%;
(3) a rupture elongation of the loop-shaped engaging element is 35 to 45%.

2. The dyed textile hook-and-loop fastener according to claim 1,
wherein the rupture elongation of the hook-shaped engaging element is 27 to 38 %.

3. The dyed textile hook-and-loop fastener according to claim 1 or 2,
wherein the rupture elongation of the loop-shaped engaging element is 35 to 40 %.

4. The dyed textile hook-and-loop fastener according to any one of claims 1 to 3,
wherein the engaging element is the hook-shaped engaging element, and a degree of crystallization of the engaging
element is 62 to 72 %.

5. The dyed textile hook-and-loop fastener according to any one of claims 1 to 4,
wherein the engaging element is the hook-shaped engaging element, and a breaking strength of the engaging
element is 4.29 to 4.47 cN/dtex.

6. The dyed textile hook-and-loop fastener according to any one of claims 1 to 3,
wherein the engaging element is the loop-shaped engaging element, and the degree of crystallization of the engaging
element is 75 to 87 %.

7. The dyed textile hook-and-loop fastener according to any one of claims 1 to 3 and 6, wherein the engaging element
is the loop-shaped engaging element, and the breaking strength of the engaging element is 2.01 to 2.07 cN/dtex.

8. The dyed textile hook-and-loop fastener according to any one of claims 1 to 7,
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wherein a transmittance of the sheath component (heat-fused portion) of the core-sheath composite fiber is 70%
or less.

9. A dyeing method of a textile hook-and-loop fastener, comprising dyeing the textile hook-and-loop fastener under
supercritical CO2 using a disperse dye, in which the textile hook-and-loop fastener contains:

a textile substrate fabric composed of warp and weft; and
multiple engaging elements rising from the one surface of the substrate fabric,

wherein the engaging element is a loop-shaped engaging element, a hook-shaped engaging element, or
both,
wherein the hook-shaped engaging element is formed of a yarn for hook-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
wherein the loop-shaped engaging element is formed of a yarn for loop-shaped engaging element which
is woven into the substrate fabric parallel to the warp,
wherein the warp is made of a polyethylene terephthalate-based polyester,
wherein the yarn for hook-shaped engaging element is made of the polyethylene terephthalate-based
polyester or a polybutylene terephthalate-based polyester,
wherein the yarn for loop-shaped engaging element is made of the polyethylene terephthalate-based pol-
yester or a polybutylene terephthalate-based polyester,
wherein the weft is made of a core-sheath type heat-fusible fiber in which a heat-fusible low-melting point
polyester resin is contained as a sheath component and the polyethylene terephthalate-based polyester is
contained as a core component,
wherein a root of the engaging element is fused to the melted sheath component and fixed to the substrate
fabric.
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