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Dooument Title]  Abstract

[Abstract] _

[Object] To provide a high-performance soft-hand laminated fabric at low cost.

[Means] Laminated fabric characterized in having a structure whete a femporary
adhesive layer is used to laminate a front-surface fabric on one side of a durable film, and a
permanent adhesive layer is used to laminate a rear-surface fabric on the remaining side of this
durable film.

[Selected Fipure] None
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LAMINATED FABRIC

[Detailed Deseription of the Invention]

[0001]
[Field of Industrial Utilization]

The present invention refates to a laminated fabric and a textile product with exceptional
hand and good eoil resistance, wind resistance, softness, productivity, durability, and other -
propetties, as well a8 to a method for manufactunng the textile product.

[0002] ’
[Prior Art]

Well-known techniques for providing a water- and wind-proof fabrie include laminating a
waterproof ilm on a fabric via an adhesive or applying a waterproof coating. Although these
finishing processes tend to provide a water- and wind-proof fabric, problems are presented
insofar as the original hand and drape of the fabric are compromised, and the product becomes
stiff, bulky, and otherwise uncomfortable.

A methiod for solving such problems is presented in JP (Kokokn) 6-61909 (Reference 1),
wherein jeans with a soft hand are obtained by bonding a plastic film to the back-surface of a
denitm foundation via a water-insoluble adhesive, bonding the rear-surface fabric to the surface
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on the opposite side of this plastic film with a water-sotuble adhesive, cufting and stitching the
resulting laminate, and rnnsing the product in water to dissolve the water-soluble adhesive and
thereby remove only the rear fabric, |

[0003]

Nevertheless, when fabric made from fibers having a coarse denier, fabric with a heavy
basis weight, textured fabric such as twill fabric with a checkered pattern, jacquard, or another
more fashionable and decorative fabric is used as the front-surface fabric for the product of the
method of reference 1, there is an increase in roughness on the bond side of the fabric; therefore,
it i§ necessary to apply large amounts of the water-insoluble adhesive in order for the plastic film
and top-surface fabric to be bonded with sufficient adhesive sttength. A problem is accordingly
encountered in that a hand-softening effect inevitably becomes difficult to obtain because of the
hard hand of the resulting laminated fabric. Moreover, the increase in the ammoumt of adhesive
applied at the time of lamination also increases the cost of the starting materials.

[0004]

According to Reference 1, 2 simple structure is employed whereby the laminated rear-
surface fabric is stitched and then peeled from the plastic film by rinsing the product with water
in order to remove the water-soluble adhesive. However, it becomes necessary in such
circumstances to perform a resin pretreatment with an acrylic resin coating or antislip agent and
increase the density of the rear-surface fabric such that the stitched regions do not shift when the
textile product is worn or laundered. This type of treatment has many disadvantages insofar as
the selection of the rear-surface fabric 18 limited, the cost of the fabric itself increases, the fabric
hag greater mass, thé traﬁsparenpy declines, and both the hand and texfure of the fabric
deteriorate.

[0005)

The top-surface fabric side of the textile product becomes soiled by oil, dirt, and other
contaminants when the textile product 18 worn. In the case of the laminated fabric in reference 1,
the top-surface fabric and plastic film are laminated via'a water-insoluble adhesive and are
always in a state of close adhesion, If the textile product is laundered after the top-surface fabric
has been soiled, the detergent-containing lanndry solution will be blocked by the plastic film and

be unable to pass through the top-surface fabric; therefore, even soiling that is easily removed
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from the fabric alone will remain between the top-surface fabric and the plastic film without
having been removed. Moreover, the product life of the textile will decrease when subjected to
long-term laundering in order to remove soiling due to the increased friction on the fabric,

T0006] ' |

A textile product will eventually be discarded after long-term use, either due to damage
caused by wear and tear or fo changes in style. Recycling of the materials used in old textile
products 18 preferred from the standpoint of environmental concerns. The textile product can be
recycled by means of matenal recycling ot themia.l recycling, However, the former type of
recycling requires classification and recovery of materials; i.e,, the laminated fabric must be
- separated from the plastic film when the matenals used in the old textile product are recycled for
use in starting materials. The rear-surface fabric of the laminated fabric in reference 1 can, from
the start, be separated from the plastic film and easily recovered, however, the front-surface
fabric has a higher mass percentage than the rear-surface fabric, and cannot be easily separatad
therefrom because it is firmly bonded to the plastic flm with 2 water-insoluble adhesive, A
problem accordingly exists ingofar as the materials cannot be recovered at a high rate of recovery.

[0007}

Furthermore, wind resistance and water resistance become important functions when a
textile product is used in bicycling or outdoor gear. The stitched regions (i.e., the reverse side) of
a textile product in which a waterproof fabric is employed are waterproofed with seam tape, but
the stitched regions of the rear-surface fabric of a textile product made from the laminated fabric
in reference 1 separate from the plastic film when nnsed with water, A problem accordingly
exists insofir as the stitched regions are difficult to seal.

[0008]
[Problems That the Invention Is Intended to Solve]

It is an object of the present invention to provide a high-performanee laminated fabric and
a textile product that have soft hand and are inexpensively produced, as well a5 a method for .
manufacturing these textile products. |
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[Means Used to Solve the Above-Mentioned Problems]

In order to solve the above-mentioned problems, the inventors performed various studies
of methods for improving hand, durability, soil resistance, wind resistance, water resistance,
durability, the recycling rate, and other properties of laminated fabrics made from a fabric and
plastic film or another durable film. As a result, they discovered that hitherto imexpected effects
are exhibited by laminated fabrics prepared by using a water-soluble adhesive or other temporary
adhesive to bond a fabric that serves as the top-surface fabric with a durable film, and using a
water-insoluble adhesive or other permanent adhesive to bond a fabric {hat serves as the rear-
surface fabric with the other side of the durable film.

In other words, fabrics made from fibers with a coarse demer, fabrics with a heavy basis
weight, textured fabrics such as tWill fabric with a checkered pattemn, jacquard, or other more
fashionable and decorative fabrics have a very rough surface; and when laminated fabric that hag
been prepared by using a water-solubie adhegive or other temporary adhesive to bond such a .
fabric as the fop-suzface fabric with a durable film and a water-insoluble adbesive or other
permanent adhesive to bond the rear-surface fabric with the durable film is cut and stitched to
make a textile product, and the product is then rinsed with water or subjeoted to another
aftertreatment step in order to peel the film from the rear-surface fabric, the hand of the front-
surface fabric will not be compromised, and a textile product with a softer texture and drape can

be obtained.
The rear-surface fabric is bonded using a durable film and a permanent adhesive.

Therefore, the threads of even thin woven and knit fabrics will be fixed to the film via the
permanent adhesive. Consequently, the prbblem related to seam shifting, dimensional changes
due to laundering, and .th'e like do mot occur. It is accordingly unnecessary to increase the density
or perform an aftertreatment to prevent the seam shifting, as is required with the prior art, and a
broader range of fabrics can be selected. Costs are accordingly able to be reduced.

[0010]
The present invention was perfected based on the sbove-mentioned findings.

In other words, the present invention provides the following laminated fabric, textile
products, and method for manufacturing textile products.
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(1) A laminated fabric, characterized in having a structure where a temporary
adhesive layer is used to laminate a front-surface fabric on one gide of a durable film, and a
permanent adhesive layer is used to laminate a rear-surface fabric on the remaining side of the
durable film.,

(2)  The laminated fabric aceording to (1), characterized in that the durable film s a
waterproof, moisture-permeable film. N

(3)  The laminated fabric according to (2), characterized in that the watcrprdof,
moisture-permeable film is & porous polytetrafluorocthylene film.

(4)  The laminated fabric according to (3), characterized m that the backbone surface
of the porous polytetrafluoroethylene film is coated with a water/oil repellent.

(5)  The laminated fabric according to (3) or (4), characterized in that a continuous
coating of a hydrophilic resin is provided to one or both gides of the porous
polytetrafluoroethylene film. |

(6)  The laminated fabric according to any of (1) through (3), characterized in that the-
basis weight of the front-surface fabric is greater than the basis weight of the rear-surface fabric.

(7)  The laminated fabric according to any of (1) through (6), characterized in that the
front-surface fabric is 8 woven fabric a2nd the rear-surface fabric 1s a knit fabnc,

(8)  The laminated fabric according to any of (1) through (7), characterized in that the
temporary adhesive is a water-soluble adhesive.

(9) A textile product, characterized in comprising the laminated fabrie according to
any of (1) through (8).

(10) The textile product according to (9), characterized in that some or all of the
stitched regions in the textile product are seal-treated with seam tape.

(11) The textile product according to (9) or (10), characterized in that the textile
product is subjected to an aftertreatment for separating the front-surface fabric and the durable
film, and the front-surface fabric and durable film are peeled apart.

(12) The textile product according to (11), charac’gerized in that the temporary adhesive
is 2 water-soluble adhesive, and the aftertreatment is a water-rinse treatment.

(13) The textile product according to any of (9) through (12), characterized in being

rain or cold weather gear. .
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(14) A method for manufacturing a textile product, characterized in that the laminated
fabric according to any of (1) through (8) is cut and stitched to make a textile product, after
which an aftertreatment is performed whereby the front-surface fabric and durable film are
peeled apart.

(15) A method for manufacturing a textile product, characterized in that the laminated
fabric according to any of (1) thi'ough (8) is cut and stitched, after which the seams are szal-
treated with seamn tape to make a textile product, and an aftertreatment is performed whereby the
front-surface fabric and the durable film: are peeled apart. |

[Brief Description of the Drawings]

[Figure 1]

Drawing illustrating the structure of the laminated fabric of the present invention.

[Figure 2} |

Drawing illustrating the state where the stitched regions of the laminated fabric of the present
invention are sealed.

[Key]

] Front-surface fabric
2 Temporary adhesive
3 Durable film

4 Permanent adhesive
5 Rear-surface fabric
6 Seam tape

7

Stitched region



CA 02476487 2007-10-12

Page 7a

[0011]
[Embodiments of the Invention]
The laminated fabric of the present invention is characterized in being composed of

durable film, a front-surface fabric (front fabric) and rear-surface fabric (rear fabric), with a
temporary adhesive layer baing used to laminate the ffont-surface fabric on oné side of the
durable film, and a permanent adhesive layer being used to laminate the rear-surface fabno
‘laminated on the other side of thig durable film.

[0012]

The front-surface fabtic and durable film of the laminated fabric of the present invention
are used in a separated state in actual textile products, Therefore, any dirt that has adhered to the

front-surface fabric will be able to be washed off at the same level of efficacy encountered in
common textile products because the front-surface fabric is cleaned when the lavndering solution
passes therethrough during Iauhdering. |

When textile products made from the laminated fabric of the present invention wear out
and are eventually submitted for material recycling, the front-surface fabric cen be easily
recovered, thereby enabling a higher material recovery rate to be obtained.

The density of the rear-surface fabric of the Jaminated fabric of the present invention may
be made very low, and a permanent adhesive is nsed to create a constant bond between the rear-
surface fabric and film. Consequently, by sealing the stitched regions with seam tape, 1t becomes
possible to cover the needls holes created by stitching, while also providing wind- and water-

registance.
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[0013]

The present invention will be described below in detail using the drawings.

Figure 1 ig a structural diagram that schematically represents the strusture of a laminated
fabric 1a of the present invention. This laminated fabric.is obtained by using a temporary
adhesive 2 to bond a front-surface fabric 1 with a durable film 3 and a permanent adhesive 4 to
bond a rear-surface fabric 5 to the reverse side of the durable film 3.

This laminated fabric 1a retains a state wherein the front-surface fabric, film, and rear-
surface fabric are bonded as one unit via a temporary adhesive and permanent adhesive until the
fabric la is cut and stitched into a textile product. However, the front-surface fabric 1 and the
film 3 are temporarily bonded by the temporary adhesive 2; therefore, the front-surface fabric 1
and film 3 can be peeled apart when necessary. The peeled front-surface fabric 1 is also separate
from the film 3; therefore, the hand and drape of the front-surface fabric 1 will be unaffected by
the film 3, and the original hand and drape of the front-surface fabric will be retained.

The laminated fabric can be worked as 2 single laminated fabric unit before being cut and
stitched. Therefore, the laminated fabric can be made into a textile product by a method that is
simpler than methods whezeby the front-surface fabric and the xear-surface fabric are individually
cut, and these parts are subsequently combined with one another and stitched.

This laminated fabric is obtained by fixing the film 3 to the rear-surface fabric using the
permanent adhesive 4. Therefors, it is very durable against pulling, tearing, and other external

physical stresses.

[0014]
Figure 2 schematically shows a gealed stitched region of the laminated fabric of the

present invention in a cross-sectional vicw. The folded portions at the ends of the laminated
fabric 1a are stitched together at stitched regiops 7, with the top-surface fabtic folded over itself.
The inside of the folded portions of the laminated fabric 1a (rear-surface fabric gide) are sealed
by a seam tape 6 g0 as to cover the stitched regions and the ends of the laminated fabric. As a
result, it is possible to prevent drops of water and air from flowing in through the needle holes

formed in the stitched regions, thereby rendeting the textile product wind- and water-proof
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[0015] |
The dursble film that 18 used as a structural material of the laminated fabric of the present

invention does not readily degrade or tear under normal use. A polymer film is generally used,
but a metal film, 2 composite film of metal and a polymer film, or another film can be used
depending on the prevailing circumstances. The film is selected as needed in accordance with the
use of the laminated fabric. |

[0016]

The thickness of the polymer film is selected as needed according to the application of the
laminated film, and is typically 5 to SO0 pm. When the laminated fabric is used for textile
products, the film thickness is 5 to 300 pum, and preferably 10 to 100 pm.,

A variety of conventional materials may be nsed for the polymer films, with examples
including polyurethane resins, acrylic resins, polyvinyl chloride resins, polyester resins,
polyethylene resins, polypropylene resins, fluororesins, polyamide resins, and polyimide resins.

[0017]

The polymer film can contain fillers, flame retarders, colorants, deodorizers, bactericides,
conductors, antioxidants, or other additives; and may be air- or moisture-permeable.

When the laminated fabric of the present invention is used for waterproof, moisture-
permeable textile products, a waterproof, moisture-permeable film made from polyurethane
resin, polyester resin, or fluororesin is preferably nsed, with porous polytetrafluoroethylene films
being particularly preferred among such films due to their exceptional water resistance, moisture
permeability, and durability.

The maximum pore diameter of the porous polytqtraﬂu{:roathylene film is 0.01 to 10 pm,

and preferably 0.1 to 1 pum. A maximum pore diameter that is smaller than 0.01 pm is
undesirable because a film will be difficult to fabricate, while a maximum pore diameter

exceeding 10 pm is undesirable because the film will have diminished water resistance, low
strength, and will be difficult to handle during lamination and other aftertreatment steps. The
porosity of the porous polytetrafluoroethylene film is 50 to 98%, and preferably 60 to 95%, The
method for measuring the maximum pore diameter is as stipulated by ASTM F-316, and the
porosity is calculated from the measured apparent density (p) using the following formula in

accordance with the apparent density measurcment described in JIS K 6885.
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Porosity (%) = (2.2 = p)/2.2 % 100 (1)

If the porosity of the porous polytetrafluoroethylene film is less than 50%, the moisture
- permeability will deteriorate, while if the porosity exceeds 98%, the strength of the film will

decrease.

The thickness of the porous polytetrafluoroethylene film is 5 to 300 jum, and preferably
10 to 100 um. If the porous polytetrafluoroethylene film is thinner than 5 pm, it handling during
manufacture will become complicated, while if it exceeds 300 p, the flexibility of the film will
be compromised, and moisture permeability will deteniorate. |

The film thickness is determined from the average thickness as measured with a dial
gauge (measured using a 1/1000 mm dial thickness gauge (Teclock), without any other loading
besides the gpring loading). . '

The inside suxface pores of this porous polytetrafluoroethylene film are preferably
covered by a water/oil repellent polymer. In such circumstances, the polymer may have fluorine
side chains, Further information relatiné to such pdlymers and the method by which a composite
with a porous film is obtained are disclosed in WO 94/22928. An example is shown below.

A fluoropolymer (preferably with a fluorinated alkyl segment having 6 to 16 carbons)
obtained by polymerizing a fluoroalkyl acrylate and/or fluoroalkyl methacrylate, and represented
by the following general formula (1) |

[Chemical formula 1}

9, '
t::E,,Ec?g,_—cﬂ.cﬁwu-—éfc3=0}h (3

(where n is an integer of 3 to 13, and R i3 hydrogen 6r a mefhyl group), 18 preferably used
as the polymer for covering the inside surface of the pores. When the inside surface of the pores
of the potous film are coverad nsing this polymer, an agueous microemulsion (average particle
diameter of 0.01 to 0.5 um) of the polymer is produced using a fluorine-containing surfactant
(e.g., ammonium perfluorooctanoate), the pores in the porous film are impregnated with this
emulsion, and the product is heated. As a result, the water and fluorinated surfactant are removed
and the fluorine-containing polymer is melted to coat the inside surface of the pores of the porous

film: and a porous film that retains continuous pores and has excellent water/oil repellency is
obtained. Other i)olymers that can be vsed include "AR Polymer" (trade name of E. I DuPont de
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Nemours & Co. Inc.) and "Cytop" (trade name of Asahi Glass Co,, Ltd,), These polymers can be
used to coat the inside surface of pores in the polymer porous film by dissolving these polymers
in "Florinate" (3M brand name) or another inert solvent, impregnating the polymer porous film
with this solution, and then evaporating off the solvent.

When the porous film 15 contaminated by any of various contaminants, the contaminant
cannot penetrate inside the porous film because the inside surfaces of the pores in the porous
polytetrafluorocthylene film are covered by the organic polymer; it is accordingly possible to
prevent the hydrophobic properties of the porbus film from deteriorating,

The porous polytetrafluoroethylene ilm may be a composite congizting of a hydrophilic
resin film formed on one side of the polytetrafiuoroethylene film.

Examples of these hydrophilic tesins include polymer materials containing hydroxyl
groups, carboxyl groups, sulfonic acid groups, amino acid groups, and other hydrophilic groups.
The polymer is preferably able to swell in water, but not be soluble therein. Specific examples
include at least partially crosslinked polyvinyl alcohols, celiulose acetates, cellulose nitrates, or
other hydrophilic polymers, and hydrophilic polyurethane resins, However, hydrophilic
polyurethane resins are particularly preferred when heat resistance, chemical resistance,
workability, moisture registance, and other properties are taken into consideration.

Examples of hydrophilic polyurethane resins are polyester and polyether polyurethanes
and prepolymers containing hydroxyl groups, amino groups, carboxyl groups, sulfonic acid
groups, oxyethyléne groups, and other hydrophilic groups. Diisocyanates and triisocyanates
having two or nore isocyan ate groups and adducts thereof can be used, either singly or in
cbmbinations, as the crosslinking agent for adjusting the melting point (softening point) of the
polymcﬁme as a resin. Moreover, a diol, friol, diamine, or triamine with two or more functional
groups ¢an be used as a curing agent for prepolymers with isocyanate terminals. It is preferable to
have two functional groups instead of three in order to retain high moisture permeability.

An example of a method for applying the hydrophilic polyurethane or other hydrophilic
resin to the porous structure of the porous polytetrafivoroethylene film involves forming a
coating solution by using a solvent to produce a solution from (poly)urethane or another resin or

using heat to produce a melt, and then using a roll coater or the like to apply the coating solution
onto a porous polytetrafluorocthylene film. The appropriate viscosity of the application iquid
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when applied by impregnation is 20000 cps or less, and preferably 10000 ¢ps or less, at the
application temperature. The vi;cosity is preferably kept at 500 cps or higher when a solution 1s
formed using a solvent, although the outcome will depend on the solvent composition, If the
viscosity is too low, the solution will spread through the entire porous polytetrafluoroethylene
film afier applicatior;, mal;:hng the entire film hydrophilic, and incraasing the likelihood that
water-resistance would be adversely affected, The viscosity is measured using a type B
viscometer made by Toki Sangyo Co., Ltd.

The hydrophilic resin layer formed on at 1east one side of the porous

polytetrafluoroethylene film of the resulting composite film prevents the porous
polytetrafluorocthylene film from becoming hydrophilic as a result of exposure to body fat,
machine oil, beverages, and other contaminants. The layer also improves the mechanical strength
of the film, and helps to prodnce an exceptional leve] of durability.

[0018]

A variety of conventional fabrics are suitable for use as the front-surface fabric used in
the laminated fabric of the present invention. There are no special restrictions as to the material
used for the front-surface fabric, with natural, synthetic, metal, ceramic, and other fibers able to
be used,

The front-swrface fabric can be a woven or knit fabric, netting, non-woven cloth, felt, and
the like. The type of fabric is selected according to the application of the laminated fabric.

(0019}

Examples of preferred synthetic fibers include polyamide, polyester, polyurethane,
polyolefin, polyvinyl chloride, polyvinylidene chloride, polyfluorocarbon, or polyacrylic fibers.
Examples of preferred natural fibers include cotton, hemp, wool and silk, Textiles made from
cotton, nylon (polyamide), or polyester are further preferred in terms of their pleasing
appearance, strength, durability, and cost,

The front-surface fabric is laminated to the film using a temporary adhesive, and is
subsequently peeled therefrom, for the fabric itself to be used independently from the film.
Therefore, the front-surface fabric must have seams that will remain intact under the stresses

encountered during laundering or the like, The inventors discovered that the shifting of seams
during laundering 15 associated with the basis weight (weight) of the fabric. The front-surface
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fabric used in the present invention preferably has a basis weight of 40 to 400 g/m* or higher, and
preferably 60 g/m® or higher. If the basis weight of the fabric is less than 40 g/m?*, the density
will become excessively low, and seam shifting will occur. Moreover, the fabric will have
inadequate abrasion resistance, and will be unable to be used for textile products. A basis weight
that exceeds 400 g/m* is undesirable, because the low weight of the laminated fabric will be
compromised, and its hand will harden.

[0020]

Conventional water-repellency treatments, antistatic treatments, and other conventional

treatments can be performed on the front-simface fabric as necessary.
[0021]

The same material used for the front-surface fabric inay be used for the rear-surface fabric
of the laminated fabric of the present invention, but a knit fabric is particularly preferred for
textile products, The rear-surface fabric is the surface of the textile product that comes into

contact with the body. It is accordingly unnecessary to give as much consideration to the
appearance of the rear-surface fabric as to the front-surface fabric, and when the textile product is
used fot rain gear or the like, the sealing performance of the seam tape will be enhanced if a
material with a loose mesh is used for the rear-surface fabric; i.e., the bonding side, when the
tape 15 bonded or fused thereon. Therefore, a loose kmt is preferable to a textile. Another
advantage of using a knit fabric is that the laminated fabric can be lighter in weight, and less

expensive than textiles or the like.

{0022]
A variety of conventional temporary adhesives for temporanly bonding the durable film

and the front-surface fabric of the laminated fabric of the present invention can be used as long as
the film and fabric can be pecled apart afier having been bonded. Examples of such adhesives

include those whose adhesive strength is reduced by water, heating, or UV radiation. A water-
soluble adhesive whose adhesive strength is reduced by water is preferably used when a
laminated fabric is used for textile products,

[0023]

A variety of conventional water-soluble adhesives can be used, with examples including

polyvinyl aleohol, polyacrylamide, polyethylene oxide, polyvinyl pyrrolidone, aqueous vinyl
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urethane, starch, and carboxymethyl callulose, all of which can be used singly or in combinations
of two or more. The viscosity of the adhesive when applied to the film should be within a range
that does not affect its ability to be applied to the film, and is usually 500 cps to 5000 cps, and
preferably approximately 2000 cps, at room temperature.' Adhesives having a viscosity of higher
than 5000 ¢ps at room temperature may still be applied by raising the temperature of application
(heating). The solid content of the adhesive should also be 5 wt% or higher, and preferably

10 wi% or higher, If the solid content 1s less than 5 wt% after drying, the adhesion between the
front-surface fabric and film will be inadequate, which may complicate handling of the laminated
product. For instance, if the front-surface fabric peels away from the film during the cutting or
other step, it will be difficult for stitching {0 be performed during the following stitching step.
Surfactants, pressure gensitive adheslves, thiclgeners, and other additives can be added to the
above-mentioned water-soluble polymer adhesive. A gurfactant ot pressure-sensitive adhesive
should be added to the water-soluble polymer adhesive when a highly hydrophobic polymer film
or front-surface fabric is to be bonded, The addition of a surfactant or pres sure-sensitive adhesive
will make it possibie to reduce the surface tension of the polymer adbesive and provide strong
adbesion to the substrate. A thickener can be used to bring the adhesive viscosity to the desired

level.

[0024]
A variety of conventional adhesives can be used as the permanent adhesive for bonding

the durable film and rear-surface fabric of the laminated fabric of the present invention as long ag
the adhesive does not tend to suffer a reduction i strength under normal conditions of use. A
water-insoluble adhesive is generally used. Such water-insoluble adhesives include thermoplastic
resins and curable resins that are cured by heat, light, or other means.

Specific examples of watet-insoluble adhesives that can be used when nécessary include
polyester, polyamide, polyurethane, silic:one,- polyacrylic, polyviﬁyl chloride, polybutadiene,
rubber, and polyolefin resins.

Curable hot-melt adhesives are particularly preferred polyurcthane regins. Curable hot-
melt adhesives assume a solid form at normal temperature, and melt under heat to become a low-
viscogity liquid; however, the adhesive will turn into high-viscosity liquid or solid when
subjected 10 a curing reaction in such a state or under further heating. The viscosity of the melt
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when'it has been melted by heat; i.c., before being applied to the rear-surface fabric, will be 500
to 30000 cps, and preferably 500 to 3000 cps. Conversely, the viscosity of the melt that has been .
thickened; i.e., once the melt has been nsed to laminate the film and the rear-surface fabric, is
500 to 20000 cps, and preferably 10000 ¢ps or less.

The curing of the melt proceeds in the presence of a curing catalyst, a curing agent, or
water, |

[0025]

‘The above-mentioned curable adhesives are already known. Urethane prepolymers that
undergo curing when exposed to humidity (water) are a preferred example, These urethane
prepolymers can be obtained by carrying out an addition reaction between (I) a polyester polyol,
polyether polyol, or another polyol component, and (II) tolylene diisocyanate (TDI), methylene
bispheny] diisocyanate (MDI), xylene diisocyanate, isophorone diisocyanate, or another aliphatic
or aromahc diisocyanate or triisocyanate, or other polyisocyanate component. In such
circumstances, the urethane prepolymer has isc;cya.nate groups at its terminals, and curing takes
place in the presence of moisture, The melting temperature of the urethane prepolymer (50°C or
higher, and preferably 80 to 150°C) is omev.vhat higher than room temperature. This type of
urethane prepolymer may be obtained, e.g., from National Starch and Chemical Company under
the trade name of "Bond Master." The melt formed from the polymer is viscous encugh to be
applied to a subztrate when heated at 70°C to 150°C. After having been used to bond the front-
surface fabric and polymer film together, the melt is cooled to room temperature to become &
semi-solid. This makes it possible to prevent the adhesive from excessively penetrating into and
spreading through the fabric, and to use wet curing to obtain a soft product exhibiting strong
adhesion. ‘ |

The method used to bond the durable film and rear-surface fabric together should be able
to produce a-durable bond, as described in the foregoing, and may involve using heat to melt the
rear-surface fabric and/or durable film, thereby causing them to fuse together.

[0026]

A variety of coniventional methods such as rolling, spraying, and brush-coating may be
used to apply the adhesive used to temporarily bond the film and front-surface fabric.
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Examples of pfefcrred methods that may be suitably used for bonding the film and the
fronf~-surface fabric include a method whereby a water-soluble adhesive is applied to the film
with a roller having a gravure pattern, the front-surface fabric is applied thereon and compressed
with a roll, and the product is then heated and dried; and a method whereby a water-soluble
adhesive is sprayed on the film, the front-surface fabric iy applied thereon and compressed with a
roll, and the product is then heated and dried. '

The amount of femporary adhesive transferred (i.e., applied) should be selected in
consideration of the rougtmess the front-surface fabric, the hydrophilic and hydrophobic
properties of the fabrics relative to adhesion, surface tension and viscosity of the adhesive, and
other attributes, but is ugually within a range of 5 to 100 g/m?, and preferably 10 to 30 g/m?. If
the amount of temporary adhesive transferred is legs than 5 g/m?, the resulting adhesion will be
inadequate, while if it exceeds 100 g/m?, problems will be encountered insofar as the adhesive
will bleed from the front-surface fabric, and stick to the roll in the working apparatus. If too
much adhesive is applied, the costs of the materials will increase.

[0027]

Rolling, spraying, brushing, and other various conventional methods may be used to
apply the adhesive that permanently bonds the film and the rear-surface fabric.

BExamples of preferred methods for suitably and permanently bonding the film and rear-
surface fabric include a method whereby a urethane adhesive is applied to the film with a roller
having a gravure pattern, and the rear-surface fabric is applied thereon and compressed with a
roll: and a method whereby a urethane adhesive is sprayed on the fiim, and the rear-surface fabnc
is applied thereon and compressed with a roil. |

Any conventional method can be suitably employed as needed to fuge the film and rear-

surface fabric together with heat; e.g., the heat roll method, whereby the film and rear-surface
fabric arc heated and fused in a combined state using a heat roll, end the flame bonding method.

{0028]
With regard to hand, adhesion, yield, and other attributes, the rear-surface fabric and film

of the laminated fabric of the pregent invention are preferably bonded by the method whereby the
urethane adhesive is applied with a roll having a gravure pattern, the rear-surface fabric {s applied
theraon, and the resulting assembly is compressed with a roll.
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When the rear-surface fabric and film are laminated and bonded using an adhesive, spot
bonding, line bonding, or another type of partial adhesion is used thorebetween, with the surface
areg of the bond being 10 to 95%, and preferably 15 to 50%. The amount of transferred adhesive
must be optimized in consideration of the roughness of ths rear-surface fabric, fiber density,
adhesion, dutability, and other properties, and is commonly 2 to 50 gfn:i’, and preferably § to
20 g/m’. It is undesirable to use the adhesive in an amount exceeding 60 g/m* because the hand
of the laminated fabric will be too hard. If the amount of adhesive is less than 2 g/m?, the
adhesion will be inadequate, and the resulting durability will be inadequate to withstand simple
laundering.

~ [0030]

Adhesion durability between the rear-surface fabric and film can be evaluated by
confiming the absence of fabric peeling or other problems encountered during repeated
laundering when using an ordinary washing machine, The adhesion durability of the laminated
fabric of film and rear-surface fabric of the present invention is 50 hours or longer, and ’
preferably 100 hours or longer when considered in terms of the number of hours until peeling can
be visually observed after the fabric has been laundered under continuous agitation in detergent-

free tap water at a bath ratio of 1/60 and a bath temperature of 45°C or lower using & Kenmore

Model 110, 20912-(Sears, Roebuck and Co.) as a type B domestic washing machme according to
ISO 6330 set to heavy-duty mode.

[0031]

The order in which the larninated fabric of the present invention is fabricated can be a
method whereby the front-surface fabric‘and film are laminated using a temporary adhesive and
the rear-gurface fabric is then laminated using a permanent adhesive on the resulting laminated
fabric consisting of the film and front-surface fabrie, or a method whereby the rear-surface fabric
and film are laminated using a permanent adhesive and then the resu!ﬁng laminated fabnc
consisting of the film and rear-surface fabric is latninated to the front-surface fabric using a
permanent adhesive. When a water-soluble adhesive is used as the tetnporary adhesive, the
product is heated to remove the moisture during the drying step. The effect of heat must therefore
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be taken into consideration if the permanent adhesive is a moisture-curable hot-melt urethane
adhesive in an uncured state or the like,

[0032]

The laminated fabnc of the present invention can be used as a material for a variety of
textile products. Conventional methods that incorporate a cutting and stitching step can be used
to manufacture textile products using the laminated fabric of the present invention; however,
some or all of the stitched regions of the textile product are prefergbly treated with seam tape
when the textile product is used for rain or cold weather gear that must be waterproof and
windproof.

[0033] _

A sewing machine is employed when the laminated fabric of the present invention is to be
stitched. The stitching thread can be cotton, silk, hemp, nylon, polyester, vinylon, polynosio,
polyurethane, or another material; and may be used singly or in combinations, Nylon thread and
polysster thread are preferred from the standpoints of strength and heat resistance. The thickness
of the thread must be adjusted according to the thickness of the fabric to be stitched and the
requisite product strength. For instance, 233 decitex stitching thread is preferably used when the
fabric to be stitched has a structure in which streiched porous polytetrafluoroethylene is
Jaminated on ope side of a front-surface fabric (78 decitex nylon taffeta) using a temporary:
adhesive and then a rear-surface fabric (25 decitex nylon fricot) is laminated on the other side of
the film using a permanent adhesive.

Stitching is performed using one or a plurality of threads. The stitch type can be 2 lock
stitch, single chain stitch, double chain stitch, or another type of stitch, and the stitches can be in
a straight, curved, zigzag, or other configuration. - |

[0034] '

Bxamples of suitable seam tapes mclude those obt_aine& by laminating an outettmost layer
of a high-melting-point resin and a low-melting-point adhesive resin. A knit fabric or mesh can
be lamiﬁated on the surface of this high-melting-point resin. For example, 2 polyurethane resin
film may be used for the high-melting-point resin and 2 polyurethane hot melt for the low-
melting-point restn, Examples of suitable product brands include T-2000 and FU-700 (Sun
Chemical Corporation), MF-12T, MF-1272, and ME-102F (Nisshinbo Industries, Ine.), and
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GORE-SEAM® Tape (Japan Gore-Tex, Inc.), which uses porous polytetrafluoroethylene resin
film as the high-meiting-point resin and polyurethane hot melt as the low-melting-point adhesive
resin. | .

The resin thickness of the hot melt portion of the seam tape is preferably 25 um to
400 um, and particularly 50 pm to 200 pm, If the hot melt layer is thinner than 25 pm, the
absolute amount of resin will be too small, and it witl be imposgsible to bond the rear-surface
fabric and the thread irregularities of the stitched porfions with adequate adhesive strength, On
‘the other hand, if the hot melt layer ig thicker than 400 pm, it will take time for the layer to
thoroughly melt when the tape is thermocompressed, and workability will deteriorate. If the
thermocompression time is reduced, the sheet will not sufficiently dissolve, and it will be
impossible to obtain sufficient adhesive strength. The hand of the stitched regions will also
harden; e.g., the seams will stiffen when the product is used in clothing.

[0035]

These seam tapes can be fused with a conventional hot air sealer whereby a pressure roll
is used to press and laminate the tape on & non-adhering body, with the resin being in a molten
state as a result of the hot melt side of the tape having been exposed to hot air. Examplés of hot-
air sealers that may be used include the Queen Lite Model QHP-805 (ng.en Lite Electronic
Industries Ltd.), or the Model 5000E (W. L. Gore & Associates). |

Moteover, sealing can also be performed with 2 commercial iron in order to fuse the short
stitched parts in a simpler manner, In such circumstances, heat is applied from above, with the

tape being placed over the stitched part.

The thermocompression conditions used for the seam tape should be suitably selected
according to the melting point of the hot melt used for the tape, and the thickness, material, and
Pusing speed of the waterproof fabric, as well as other factors, An example shall now be provided
in which a seam tape is thermocompressed. A laminated fabric 1s obtained by laminating a
porous polytetrafluoroethylene film on one side of a front-surface fabric (78 decitex nylon '
taffeta) using a water-soluble adhesive and also laminating a rear-surface fabric (25 decitex nylon
tricot knit) with a water-insoluble adhesive. If the nylon tricot surfaces are to be
therrnocompressed using the above-mentioned seam tape, the seam tapé (which is preferably a

polyester urethane hot melt having a fluidity of 40 to 200 x 107 cm®/s, particvlarly 100 x 10~
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cm*/s at 180°C; and a thickness of 25 to 200 pm, and particularly 50 to 150 pm) is loaded into
the hot air sealer, and thermocompression is performed once the surface temperature of the hot
melt resin has been set to rise from 150°C to 180°C, and preferably to 160°C. The heated
component 18 then left to cool to room temperature, and the thermocompression is concluded. If
fluidity of the hot melt is too low, inadequate adhesive strength will result, while if the fluidity is
too high, the resin will inevitably bleed from the stitching holes, and adhere to the pressure roll or
the like, If the surface temperature of the hot melt resin is too low, the resin wifl not thoroughly
melt, which will lead to insufficient adhesive strength, Conversely, if the temperature is too high,
the hot melt resin will become too fluid, problems will be encountered with the resin bleeding
from the stitched regions, and the hot melt recin itself will pyrolyze, which may canse the
adhesive strength to decline.

[0036]

Textile products made from the laminated fabric of the present invention are submitted to
an aftertreaiment after having been fabricated in order to pee! tﬁe durable film off the front-
surface fabric. In such circumstances, the affertreatment should be suitably selected according to
the type of temporary adhesive used to temporarily bond the film and the top-gurface fabric. For
ingtance, the temporary adhesive should be removed with a water rinse if its adhesive strength
declines due to the action of water, the adhesive should be treated with heat if its adhesive
strength is reduced due to the action of heat, and the adhesive should be treated with ultraviolet
rays if its adhesive strength declineg due to the action of UV radiation.

[0037]

When the textile product is made from a Jaminated fabric obtained using a water-soluble

adhesive as the temporary adhesive, the aftertreatment can generally be performed by rinsing the
product in an aqueous system. For instance, when jeans are made using the laminated fabric of
the present invention and a rinsing step 18 included in the production process, the rinsing step can
readily be employed to peel the film from the front-surface fabric, In such circumstances, a
desizing agent or other washing additive may be added to the water to completely remove the

water-soluble adhesive. This step may also be combined with enzymatic bleaching, stone
washing, or another step.
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The textile product of the present invention may assume a variety of configurations; e.g.,
gloves, coats, undergarments, hats, stockings, leggings, neck scarves, and cloth diapers.

[0039]

[Working Examples]

The present invention shall be described in detail below wth reference to working
examples. ‘

[0040]

Working Example 1

18 g/m* of a solution (water-soluble adhesive) comprising a mixturs 0f 0.1 wi% of a
surfactant (Asahi Chemical Industry Co., Lid.; AG Stabilizer S) in an aqueous solufion of
polyvinyl slcohol (Sanwa Yushi Co., Ltd.; Poval detergent paste) was transfetred at room
temperature 'using a gravure roll that had a surface coverage of 45% to the polyurethane side of a
composite film having a mass per unit surface area of 33 g/m® that was fabricated from expanded
porous polytetrafluoroethylene film (porosity: 80%, maxirnum pore ciemeter: 0.2 pm, average
thickness: 30 pm) and a polyurethane consisting of a diphenyl methane diisocyanate and a
polyol, resulting in a waterproof, moisture-permeable durable film. A roll was then used to press
a plain-weave polyester fabric having a masa per unit surface area of 170 g/m?, a density of 174
threads/inch and 94 threads/inch respectively in the warp and weft directions, and a denier of 56
decitex and 71 decitex respectively in the warp and weft directions onto the surface of the
resulting film as the top-surface fabric. The film and fabric were bonded by evaporating off the
twater component from the aqueous polyvinyl alcohol solution in a hot air oven heated to 110°C.
A hot-melt curable urethane adhesive (National Starch and Chemical Company; "Bond Master”,
170-7254) was brought to an adhesive temperature of 120°C, and the melt was spottedly applied
onto the other side of the composite film laminated with this top-surface film as the water-
insoluble adhesive so that 5 g/m® of adhesive was transferred. A 25 decitex nylon tricot knit
fabric having 8 mass per unit suzface area of 33 g/m? was applied thereon and compression-
{aminated with a roll. The resulting laminate was left to stand for 24 hours in a thermostatic high-
hurnidity chamber at 60°C and 80% RH fo cure the reacting-type hot-melt adhesive. A laminated
fabric (1) was accordingly obtained. The fabric could be easily cut with scissors or a cutter kmife
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without peeling. It was also confirmed that pieces of the cut fabric could be stitched together
using a sewing machine.

[0041]

Working Example 2 '

A laminated fabric (2) was made using a nyloh plain woven fabric having a mass per unit
surface area of 67 g/m?, a density of 120 threads/inch and 88 threads/inch respectively in the
warp and weft directions, and a denier of 78 decitex for both the waxp and the weft directions,
with the water-soluble adhesive transferred to the durable film in Working Bxample 1 being used
in an amount of 12 g/m?, and the other materials and methods being the same as in Working
Examiple 1. The resulting laminated fabric (2) could be easily cut with scissors or a eutter knife
without peeling, It was also confimmed that pieces of the cut fabric could be stitched together
using a sewing machine,

[0042]

Working Example 3

A laminated fabric (3) was made using a nylon plain woven fabric having a mass per unit
surface area of 52 g/m?, a density of 153 threads/inch and 122 threads/inch respectively in the
warp and weft directions, and a denier of 44 decitex in both the warp and weft directions, with
the water-soluble adhesive transferred to the durable film in Working Example 1 being used in
an amount of 12 g/m*, and the other materials and methods being the same as in Working
Example 1. The resuliing laminated fabric (3) could be easily cut with scissors or a cutter knife
without peeling. It was also confirmed that pieces of the cut fabric could be stitched together
using a sewing machine,

C [0043]

Working Example 4

A laminated fabric (4) was made using a nylon plain woven fabric having a mass per unit
surface atea of 67 g/m? a density of 120 threads/inch and 88 threads/inch respectively in the
warp and weft directions, and a denier of 78 decitex in both the warp and weft directions, with
the water-soluble adhesive transferred to the durable film in Working Example 1 being used in
an amount of 10 g/m®, and the other materials and methods being the same as in Working

Example 1. The resulting laminated fabric (4) could be easily cut with scissors or a cutter knife
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without peeling, If was also confirmed that pieces of the cut fabric could be stitched together
using a sewing machine.

10044]

Comparative Example 1 |

A laminated fabric (11) was obtained using the same front-surface fabric, durable film
and rear-surface fabric as used in Working Example 1, with the urethane curable hot-melt
adhesive in Working Example 1 being used as the water-insoluble adhesive for bonding the
front-surface fabric and durable film (amount transferred: 18 g/m?; 45% coverage), and the
water-soluble adhesive used in Working Example 1 (10 g/m®) being used to bond the rsar-surface
knit fabric and durabie film. |

[0045]

Comparative Example 2

A laminated fabric (12) was obtained using the same front-surface fabric, durable film,
and rear-surface fabric as used in Working Example 2, with the urethane curable reaction-type
hot-melt adhesive 1 Working Example 1 being used a3 the water-insoluble adhesive for bonding
the front-surface fabric and durable film (amount transferred: 10 g/m®; 45% coverage), and the
water-soluble adhesive used in Working Exampie 1 (10 g/m®) being used to bond the rear-surface
knit fabric and durable film.

[0046]

Comparative Exarnple 3

Laminated fabric (13) was obtained using the same front-surface fabric, durable fitm, and
rear-surface fabric as used in Working Example 3, with the urethane curable reaction-type hot-
melt adbesive in Wotking Example 1 being used as the water-insoluble adhesive for bonding the
front-surface fabric and durable filn (amount transferred: 8 g/m”; 40% coverage), and the water-
soluble adhesive used in Working Example 1 (10 g/m®) being used to bond the rear-surface knit
fabric and durable film, |

[0047]

Comparative Example 4

Laminated fabric (14) was made using a nylon plain weave fabric having a mass per unit
surface area of 39 g/m®, a density of 140 threads/inch and 133 threads/inch respectively in the
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warp and weft directions, and a denier of 33 decitex in both the warp and weft directions, with
the water-soluble adhesive in Working Example 1 transferred to the durable film being used in
an amount of 10 g/m?, and the other materials and methods being the game as in Working
Example 1.

[0048]

Comparative Bxample 5 ,

Laminated fabric (15) was obtained using the same front-surface fabric, durable film, and
rear-surface fabric as used in Working Example 4, with the urethane curable hot-melt adhesive in
Working Example 1 being used as the water-insoluble adhesive for bonding the front-surface
fabric and durable film (amount transferred: 10 g/m?; 45% coverage), and the water-soluble
adhesive used in Working Example 1 (10 g/m*) being used to bond tﬁe rear-surface knit fabric
and durable film,

[0049]

Comparative Example 6

Laminated fabric (16) was made using the same front-surface fabric, durable fitm, and
rear-surface fabric as in Working Example 4, with the water-insoluble adhesive transferred to
bond the rear-surface fabric being used m an amount of 5 g/tn®, and the other materials and
methods being the same as in Working Exarmnple 4.

[0050]

(Evaluation of characteristics)

The characteristics of the various laminated fabrics obtained in Working Examples 1
through 4 and Comparative Examples 1 through 6 were evaluated as described hereunder.,

(1) Cutting and stitching performance | |

Each of the laminated fabrics could be cut as a single unit using scissors or a cutter knife
without any peeling of the front-surface fabric, durable film, or rear-surface fabric. It was also
confirmed that the cut pieces could be stifched together with a sewing machine. |

(2) Fabric basis weight ' |

The fabric basis weight was calculated as the value obtained by subtracting the mass of

the water-soluble adhestve from the mass of laminated fabric.
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(3) Hand test

(Pretreatment)

Each laminated fabric was cut into a 20 cm/side square whose periphery was stitched
with a sewing machine. The sample was then laundered on the automatic cycle using a fully-
automatic domestic washing machine (National, NA-F70PX1) and tap water (detergent-free).
The laundered product was hung up to dry at room temperature to obtain a sample.

(Hand)

A ptire bending tester (Kato Tech Co., Ltd., KES-FB2) was used to test the flexural
properties of the samples as the physical characteristics relating to the hand of these treated
samples. The results are shown in Table 1.

(Texture) |

Hand was rated according to the type of texture of each treated sample. The samples were

ranked in accordance with the following criteria. The results are shown in Table 1.

©®: Very soft

O: Soft

A Stiff

X: Very stiff

[0051]

(4) Seam shifting after laundering

Each of the laminated fabrics was cut into a 35 cm % 70 cm rectangle whose periphery
was stitched to prevent fraying. The samples were then laundered on the automatic cycle using a
fully-automatic domestic washing machine (National, NA-F70PX1) and tap water (detergent-
free) and hung to dry at room temperature. The front- and rear-surface fabrics of the dried
samples were visually checked for any anomalies in appearance, including seam shifting. The
samples were checked again after the above-mentioned laundering cycle had been repeated ten
times, and the product was hung up to dry. The results are shown in Table 1. The number

shows the number of locations in which damage was visually observed. “Many” as

noted in the table refers to damage having occurred over the entire surface.
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[0052]

(5) Soil release tests

Each of the laminated fabrics was cut info a 38 cm/side square whose periphery was
gtitched with a sewing machine. The sampleg were then laundered on the automatic cycle using a
fully-autornatic domestic washing machine (National, NA-F70PX1) and tap water (detergent-
free), and hung to dry at room temperature, yielding samples for soil release tests, 0.2 mL of
mineral oil (Kanto Kagaku) was then di'opped onto the middle of the surface of this fabric,
glassine paper (Nippon Paper Industries; thin white glassine) was laid thereupon and a 2,268 g
iron weight with a diameter of 6.4 cm was then placed on top of the papetr. The weight was
removed 60 sec later to yield soiled samiples,

The soiled samples were laundered once on the automatic eycle nsing the above-
mentioned fully-antomatic domestic washing machine after adjusting the amount of soiled
samples and adjacent fabric (No. 3 (cotton) as prescribed in JIS L0803) to 1.8 kg and introducing
20 g of domestic lauhdry detergent (Kao Corporation; "Attack"), The samples were then hung up
to dry overnight at room temperature. The extent to which the soiling had been reléased in the
resulting samples was graded over five levels by making a visual comparison with a stain release
replica obtained with AATCC Test Method 130-1981 Soil Release: Oily Stain Release Method.
The results are shown in Tzble 1, Five represents optimal soil release properties and one
represents minimal soil release properties.

[0053]

(6) Recyclability | 2"

The ratio of the mass percentage of peelable fabric to the value obtained by subtracting
the mass of the water-soluble adhesive from the mass of each laminated fabric (i.e., the fabric
besis weight) was calculated and used as the recycling rate. The results of the calculations are
shown in Table 1. |

(7) Laundering durability

Bach laminated fabric was cut into a 35 cm X 70 cm yectangle whose periphery was
stitched with a swing machine to prevent fraying. The samples were then subjecied to continuois
agitation and laumdering in detergent-frec tap water at a bath ratio of 1/60 and a bath temperature

of 45°C or lower using a2 Kenmore Mode! 110, 20912 (Sears, Roebuck and Co.) as a type B
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domestic washing machine according to ISO 6330 set to heavy-duty mode. The samples were
visually checked to assess whether peeling occurred in the rear-surface fabric or front-surface
fabric and film that bad been laminated using the water-insoluble adhesive. If no peeling
occurred, the sample was rated as having passed, The results are shown in Table 1,

(8) Water resistance of seams

Bach laminated fabric was stitched as shown in Figure 2, and the stitched regions were
sealed with coramercial seam tape (Sun Chemical Corporation; T-2000), The taped portions were
then subjected to water-resistance tests by being laundered once on the automatic cycle using the
above-mentioned fully-automatic washing machine and tap water (detergent-free), and then hung
up to d:y The water-resistance tests were conducted in accordance with JISL1092 method A
(low-water-pressure method). The test results are shown in Table 2.
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10055]
[Table 2]

T

— sww
TN
Y

Comparative Example 5 < 5kPa

[0056]

(Evaluation results)

(Fabric basis weight) |

Based on the results shown in Table 1, the basis weighty of the fabrics i Working
Example 2 and Comparative Example 2 (138 g/m* and 143 g/m? respectively) are substantially
the same. Nevertheless, laundering caused seam shifting to occur in the lightweight rear-surface

knit in Comparative Bxample 2, which rendered the fabric unsuitable for practical application.
On the other hand, the problems related to seam shifting in the rear-surface fabric in Comparative
Example 2 did not occur with Comp'm‘aﬁve Example 5, but its weight was 177 g/m*, or.
approximately 30% heavier than in Working Example 2,

(Hand)

According to Table 1, if the laminated fabricg of the working examples have the same
combination of front- and rear-surface fabrics, and the bending moment of the comparative
examples is taken to-be 100, the physical characteristics will decrease by 20% to 50%; a
laminated fabric with soft hand 1s accordingly obtained with the present invention. It is also ¢lear
from Table 1 that the evalﬁation of hand according to texture produced the same results obtained
with the bending moment.

Seam shifting after laundering |

According to Table 1, seam shifting after laundering tended to occur with lighter-weight
fabrics, and subjecting the 33 decitex fabric that had not been laminated with a water-insoluble
adhesive (Comparative Example 4) to ten cycles of laundering in the domestic washing machine
damaged the fabric in four places. When 25 decitex nylon tricot knit fabrics that had not been

laminated with a water-insoluble adhesive were laundered (Comparative Examples 1 through 3),
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 thie knit fabrics suffered damage in several places as 8 result of the laundering. The resuits also
indicate that fabric damage related to seam shifting after Jaundering can be prevented if the front-
surface fabric is at least 33 decitex; e.g., when a 44 decitex fabric is used. The incidence of
damage to the rear-surface fabric will also improve if the rem:-sm-facé fabric has been laminated
with water-insoluble adhesive, which indicates that there are no particular restrictions as to the
rear-surface fabric employed.

[0057]

(Soil release properties)

It is clear from Table 1 that fabrics consisting of a laminated structure wherein the front-
surface fabric is merely laid over the durable film have better soil release properties than fabrics
where the same type of front-surface fabric is laminated on the durable film with a water-
ingoluble adhesive, Specifically, the soil release properties of Working Example 2 were given a
grade of 4, while those of Comparative Example 2 were given a grade of 3. Also, whereas the
s0il release properties of Working Example 3 were given a grade of 3, those of Comparative
Example 3 were given a grade of 2. This outcome i3 believed to be due to the fact that in the
present invention, the front-surface fabric is laundered separately from the durable film, by which
means the laundering solution will readily penetrate the front-surface fabﬁc, thereby improving
the soil release properties.

(Recycling rate) |

The percentage of fabric that can be submitted for material recycling in Worlang
Rxamples 1 through 4 and Comparative Examples 1 through 6 is shown n Table 1. By
comparing the data for laminated fabrics that have been made from the same front-surface fabric
and rear-surface fabric, it is clear that the laminated fabrics of the present invention all exhibit a
high recycling rate, In other words, it is clear that whereas the recycling rate iz approximately
70% in Working Example 1, the recycling rate in Comparative Example 1 18 apprommately 13%,
which reveals that the mass percentage that can be recycled 1n 1s largely reduced. Although this

difference decreases with front-surface fabrics having a lower basis weight, the recycling rate
virtually doubles with front-surface fabrics of 77 decitex, which is a dramatic improvement over
the prior art recycling rate.
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[0058] |

(State of peeling after laundering)

The results of the peeled state of the fabric after 50 hours of laundering are shown in
Table 1. Working Example 2 was judged to have passed becanse 10 g/m?® of water-insoluble
adhesive was used to bond the rear-surface fabric, but Comparaﬁve Example 6 was judged not to
have passed because its adhesion durability was poor, and 5 g/m2 of water-insoluble adhesive
was used.

(Water-resistance of seams)

The results obtained by testing the water-resistance of seams made from the laminated
fabrics of Working Examnples 1 through 3 and Coniparative Example 5 are shown in Table 2.
Each of the laminated fabrics in the working examples exhibited a water resistance of 20 kPa or
higher, which was satisfactory; however, the water resistance of Comparative Example 5 was
poor, with water lcaké.ge being observed at 5 kPa. This outcome was due to the high rear-surface
fabric density, and the inability of the seam tape adhesive to penetrate thoroughly into the rear-
surface fabric, which inevitably resulted in water penetrating into the spac;e between the rear-
surface fabric and durable film.

(0039]

[Effect of the Invention]

The laminated fabric of the present invention exhibits the following exceptional effects as
a result of having a laminated structure characterized in that a temporary adhesive is used

between the front-surface fahric and the durable film, and a permanent adhesive i8 used on the
other side of the durable film.

(1) Minimal permanent adhesive is used, which enables the product to be lightweight, the
hand of the front-surface fabric to remain constant, and exceptional softness to be obtained.

(2) The rear-surface fabric is secured in place to the durable film; therefore, damage to the

fabric caused by laundering or the like can be prevented even if a light rear-surface fabric is used,
and the rear-surface fabric may be selected from 2 wide vanety of fabrics.

(3) The fabric is laundered with the front-surface fabric being separate from the durable
film, and accordingly exhibits exceptional soil release properties.
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(4) The front-surface fabric can be separated, which allows exceptional material
recyclability.
Using the laminated fabrio of the present invention will also enable textile products

having such exceptional effects to be provided.
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[Claims]

[Claim 1] A laminated fabric, characterized in having a structure where a temporary
adhesive layer is used to laminate a front-surface fabric on one side of a durable film,

and a permanent adhesive layer is used to laminate a rear-surface fabric on the other
side of the durable film.

[Claim 2] The laminated fabric according to claim 1, characterized in that the durable

film is a waterproof, moisture-permeable film.

[Claim 3] The laminated fabric according to claim 2, characterized in that the

waterproof, moisture-permeable film is a porous polytetrafluoroethylene film.

[Claim 4] The laminated fabric according to claim 3, characterized in that inside

surface pores of the porous polytetrafluoroethylene film is coated with a water/oil

repelient.

[Claim 5] The laminated fabric according to claim 3 or 4, characterized in that a
continuous coating of a hydrophilic resin is provided to one or both sides of the

porous polytetrafluoroethylene film.

[Claim 6] The laminated fabric according to any one of claims 1 through 5,
characterized in that the basis weight of the front-surface fabric is greater than the

basis weight of the rear-surface fabric.

[Claim 7] The laminated fabric according to any one of claims 1 through 6,
characterized in that the front-surface fabric is a woven fabric and the rear-surface
fabric is a knit fabric.

[Claim 8] The laminated fabric according to any one of claims 1 through 7,

characterized in that the temporary adhesive is a water-soluble adhesive.

[Claim 9] A textile product, characterized in comprising the laminated fabric

according to any one of claims 1 through 8.

[Claim 10] The textile product according to claim 9, characterized in that some or all

stitched regions in the textile product are seal-treated with seam tape.
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[Claim 11] The textile product according to claim 9 or 10, characterized in that the
textile product is subjected to an aftertreatment for separating the front-surface fabric

and the durable film, and the front-surface fabric and durable film are peeled apart.

[Claim 12] The textile product according to claim 11, characterized in that the

temporary adhesive is the water-soluble adhesive, and the aftertreatment is a water-

rinse treatment.

[Claim 13] The textile product according to any one of claims 9 through 12,

characterized in being rain or cold weather gear.

|Claim 14] A method for manufacturing a textile product, characterized in that the
laminated fabric according to any one of claims 1 through 8 is cut and stitched to

make a textile product, after which an aftertreatment is performed whereby the front-

surface fabric and durable film are peeled apart.

|Claim 15} A method for manufacturing a textile product, characterized in that the
laminated fabric according to any one of claims 1 through 8 is cut and stitched, after
which the seams are seal-treated with seam tape to make a textile product, and an

aftertreatment is performed whereby the front-surface fabric and the durable film are

peeled apart.
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[Figure 1]
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[Figure 2]
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