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(54) PILE FABRIC

(57) It is aimed to provide a pile fabric that is favorable
in anticurling and pile-raising performance and in curbing
of coming off of the piles. To this end, yarns forming the
ground part are core-in-sheath yarns having sheaths of
low-melting resin; knitting or weaving pattern is such that
the piles are raised or erected when the fabric is strained
to stretch in either of warp and weft directions; and the

piles are fixed in an erect state, on the ground part, as a
result of heat setting at a time the fabric is strained in the
warp or weft direction. The fabric has been subjected to
the heat setting at a temperature not lower than a melting
temperature of the low melting resin; and a change in
average pile-raising extent of the fabric is not less than
2%, before and after the heat setting.
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Description

Technical Field

[0001] The invention relates to a pile fabric, which is comprised of piles and a ground part; and, more specifically, to
a pile fabric, in which piles are fixed in an erect state on the ground part and which is excellent in pile-raising performance.
The invention also relates to manufacturing method of such pile fabric.

Background Art

[0002] The pile fabric is obtained by weaving or knitting and forming the piles simultaneously with the weaving or
knitting. There have been achieved no pile fabric that is fully satisfactory in anticurling performance, in curbing of coming
off of the piles and in the pile-raising performance.
[0003] In a way aiming to solve this problem, JP1989(H01)-292139A (Japan’s patent application publication No.
H01-292139) discloses a pile woven fabric, in which yarns for forming the ground part are commingled yarns formed of
fusible fibers and non-fusible fibers. Due to use of such commingled yarns, heat setting at high temperature is remained
to be troublesome and hence, coming off of the piles may not be sufficiently curbed.
[0004] JP1988(S63)-256748A discloses a raised pile fabric, in which false-twist textured yarns of polyester fibers are
used for forming the piles; so that the ground part is not diaphanous and touch of the fabric becomes soft.
[0005] When a load has been applied to a surface of any of the pile fabrics mentioned hereto, the piles are remained
to be collapsed toward one direction or in random directions and do not restore even after the load is ceased to be
applied. Moreover, there is also a problem that touch of the fabric is deteriorated.
[0006] In a way aiming to solve this problem, JP1993(H05)-117975A discloses a technique of adding aqueous dis-
persion of polyurethane resin onto at least the piles of the fabric, so as to curb collapsing of the piles. However, such
resin finish has such risk that the resin exudes to pile-side surface of the fabric; thus, controlling of touch of the fabric
becomes difficult. Moreover, when the fabric is low in stiffness, curling might occur on course of using the fabric as clothing.
[0007] Meanwhile, JP1993(H05) -115312A discloses a pile fabric, in which yarns for forming at least the ground part
are formed of core-in-sheath composite fibers having sheaths formed of low melting polymer so that the composite fibers
are bonded with other ones via thermal fusion of the low melting polymer; and touch of the fabric is excellent and
deformation would not occur even after repeated use of the fabric. Nevertheless, the pile-raising performance is not
considered in designing of the fabric and thus is not satisfactory.

Disclosure of Invention

Problems to be Solved by the Invention

[0008] In view of the above, it is aimed to provide a pile fabric favorable in the pile-raising performance and to provide
manufacturing method of such pile fabric; in which the ground part is formed by yarns of the core-in-sheath composite
yarns that have sheaths of heat fusible resin. It is further aimed to provide such pile fabric excellent in the pile-raising
performance and in anti-curling performance and to provide manufacturing method of such pile fabric; by which change
in average pile-raising extent of the fabric is not less than 2% when the fabric is subjected to a heat setting at a temperature
not less than a melting point of the low-melting resin.

Means for Solving the Problems

[0009] The invention is directed to (1) a pile fabric, which is comprised of piles and a ground part; wherein yarns
forming the ground part are formed of core-in-sheath composite yarns having sheaths comprised of low-melting resin;
knitting or weaving pattern is such that the piles are raised or erected when the fabric is strained to stretch in either of
warp and weft directions; and the piles are fixed in an erect state, on the ground part, as a result of heat setting at a time
the fabric is strained to stretch in said either of warp and weft directions.
[0010] The invention is further directed to (2) the pile fabric according to the above (1), wherein the fabric has been
subjected to the heat setting at a temperature not lower than a melting temperature of the low melting resin; and a change
in average pile-raising extent of the fabric is not less than 2%, before and after the heat setting.
[0011] The invention is further directed to (3) the pile fabric according to the above (1) or (2), wherein yarns of the
ground part are bonded with other ones by fusing.
[0012] The invention is further directed to (4) the pile fabric according to the above anyone of (1) to (3), wherein the
fabric is a tricot fabric.
[0013] The invention is further directed to (5) the pile fabric according to the above anyone of (1) to (4), wherein the
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pile fabric is raised.
[0014] The invention is further directed to (6) a manufacturing method of a pile fabric, which is comprised of piles and
a ground part, comprising: adopting yarns forming the ground part, which are formed of core-in-sheath composite yarns
having sheaths comprised of low-melting resin; knitting or weaving of the pile fabric in such a pattern that the piles are
raised or erected when the fabric is strained to stretch in either of warp and weft directions; and heat-setting of thus
knitted or woven fabric at a time the knitted or woven fabric is strained to stretch in said either of warp and weft directions,
at a temperature not less than a melting point of the low-melting resin.

Advantages of the Invention

[0015] The present invention facilitates manufacturing and providing of a pile fabric that is excellent in the pile-raising
performance and in anti-curling performance; with no damage on strengths and on the touch, of the pile fabric. The pile
fabric of the invention is sufficiently practicable when to be used as clothing or industrial materials.

Best Modes for Carrying Out the Invention

[0016] The invention will be described in detail as below.
[0017] A pile fabric of the invention is comprised of piles and a ground part, in which yarns forming the ground part
are formed of core-in-sheath composite yarns having sheaths comprised of low-melting point resin; and knitting or
weaving pattern of the pile fabric is such that the piles are raised when the fabric is strained to stretch in either of warp
and weft directions. Resultantly, when the fabric is subjected to heat setting in after-mentioned predetermined state,
there is obtained a pile fabric that is excellent in pile-raising performance and in anti-curling performance. As materials
for forming the piles, synthetic fibers such as polyester or nylon are preferably used.
[0018] The core-in-sheath composite yarns used in the fabric of the invention each have a so-called core-in-sheath
structure, and in which melting point of a resin forming the core is different from that for the sheath. In particular, the
melting point of the resin for the sheath is lower than that for the core.
[0019] The melting point of the resin comprising the sheath in the core-in-sheath composite yarns is preferably from
150 to 220°C and, more preferably, from 170 to 210°C. The melting point, or fusion bonding temperature, of the sheath
lower than 150°C would lead to that; fusion bonding in the ground part by heat treatment becomes incomplete; and
curling of the fabric and coming off of the piles would easily occur. Meanwhile, the melting point of the sheath exceeding
220°C would lead to that; yarns of the piles become brittle by heat at a time of the heat treatment and are thus deteriorated
in strengths. As the resin for forming the sheath, exemplified are; polyester resins such as polyethylene terephthalate,
and polypropylene. As the resin for forming the core as to be combined with the low melting resin of the sheath, adopted
are resins having a higher melting point than that of the sheath; for example, polyethylene terephthalate, 6-nylon, 66-
nylon, and the like may be named. While the resins are adopted in a manner that there is a difference in melting points
between the core and the sheath; the difference is preferably 30°C or more in detail because such extent of difference
facilitates the fusion bonding within the ground part.
[0020] Adopted in the invention as the fabric having the piles is a woven or knitted fabric; and knitting or weaving
pattern of the fabric is such that the piles are raised or erected when the fabric is strained to stretch in either of warp
and weft directions; for example, in length direction (warp direction) of the fabric. Adoptable in the invention are; weft
pile woven fabrics such as velveteen and corduroy; warp pile woven fabrics such as velvet, moquette, brush and carpet;
pile knitted fabrics of circular knitting; and pile knitted fabrics of warp knitting such as tricot or double raschel. Whereas
the fabrics adoptable in the invention are not limited to certain ones, it is preferable to adopt a pile knitted fabric that
exhibit more remarkable effect of raising the piles, than other fabrics, at a time the fabric is strained in either of warp
and weft directions.
[0021] As for an occasion the warp knitted fabric is adopted for example, followings are examples of knitting patterns,
which are of satin-stitch tricot. Fig.1 shows a knitting pattern, in which; front guide bar F shogs as 1-0/4-5 (chain numbers
of 1, 2, 3 ... are allocated. Same goes hereinafter) ; a middle guide bar M shogs as 0-1/1-0; and a back guide bar B
shogs as 1-0/1-2. Fig.2 shows a knitting pattern, in which; front guide bar F shogs as 1-0/4-5; a middle guide bar M
shogs as 0-1/1-0; and a back guide bar B shogs as 1-0/2-3. And, Fig.3 shows a knitting pattern, in which; front guide
bar F shogs as 1-0/4-5; a middle guide bar M shogs as 1-0/1-2; and a back guide bar B shogs as 2-3/1-0. The piles are
formed by lateral extending portions of yarns on the front guide bar F, which appear on backside of the fabric. Warp
knitted pile fabrics other than the above may be adopted. As a matter of course, the invention is not limited to the warp
knitted pile fabrics, and any fabric may be used as long as it has such a knitting or weaving pattern that the piles are
raised at a time the fabric is strained to stretch in either of warp and weft directions.
[0022] Raising or erecting of the piles by straining is described hereafter. As for the tricot knitted fabrics as shown in
Figs. 1-3 for example, straining of fabrics to stretch in warp or longitudinal direction would lead to decreasing of width
in weft direction, of the fabric; that is, the width is decreased from a dimension W1 on left-hand illustration to a dimension
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W2 on right-hand illustration, in cross-sectional view of the Fig.4. In this way, intervals of wales are decreased. Therefore,
density of the yarns forming the ground part G, which have been led through the middle and back guide bars M and B,
is increased in kitting-width direction. Resultantly, raised or erected are the piles P, which are lateral extending portions
of yarns led through the front guide bar F, as to assume an erect state.
[0023] Same as above goes for warp knitted pile fabrics of the other knitting patterns and for circular knitted pile fabrics.
Straining of such fabrics in warp or weft direction would lead to raising or erecting of the piles in same manner as the
above; by decreasing of dimension of the fabrics in a direction perpendicular to that of straining and by resultant increasing
of density of the yarns.
[0024] In view of the above, the pile fabric having above-mentioned knitting or weaving pattern is strained in either of
warp and weft directions, or in a warp or longitudinal direction when the tricot knitted fabric is adopted for example. In
such strained state, the fabric is subjected to heat setting at a temperature not lower than melting point of the sheath
formed of the low melting resin, in the core-in-sheath composite yarns that forms the ground part. Resultantly, the piles
of the fabric are raised to assume an erect state; and bonding with thermal fusion of the sheaths is made among the
core-in-sheath composite yarns that form the ground part and have been led through the middle guide bar M and the
back guide bar B. When the fabric is cooled, fused sheaths are solidified; and hence, the piles are stably fixed in above-
mentioned erect state on the ground part. In particular, change in average pile-raising angle of the fabric is not less than
2%, before and after such final heat setting that is a final processing step. Tensile force applied to the fabric at time of
the heat setting is, being varied depending on the materials, preferably 10 to 200 N in practical use.
[0025] Therefore, collapsing of the piles on course of processing of the fabric is curbed and the fabric is excellent in
the pile-raising performance and in anti-curling performance; when the fabric has been subjected to the final heat setting
at a temperature not lower than melting point of the low melting resin while being strained in either of warp and weft
directions.
[0026] The fibers for forming the fabric of the invention may be colored as needed. Also adoptable are; spun-dyed
yarns that are colored by adding pigment or the like in spinning liquid before spinning the fibers; and dyeing of the knitted
or woven fabric with dye stuff or the like after knitting or weaving. Here, coloring method is not specifically limited.
[0027] Height of the piles, basis weight of the fabric or the like may be set arbitrarily, depending on need. The pile
may be either of a loop pile or a cut pile; and shape of the piles is not limited specifically.
[0028] The pile fabric of the invention may be subjected to any techniques such as raising, dyeing and heat setting
which per se are known. Such processing techniques are not specifically limited. In order to prevent the curling and
coming off of the piles, and to fix the pile in the erected state, by applying a final heat setting on the pile fabric in a state
of causing the piles to erect by straining the fabric in the lengthwise direction at the temperature not lower than the
melting point of the low melting resin used for the sheath portions of the core-in-sheath composite yarns and using the
fabric having the structure in which the piles of the fabric erect when the fabric is strained in the lengthwise direction of
the fabric specifically at the final heat setting, which is the final step of the processing steps, the ground portion is melt
bound in the state where the pile is erected, and therefore the curling or coming off of the piles are hardly occurred and,
in addition, the piles are fixed in the state of being erected. By taking such process steps, change in average pile-raising
extent of the fabric before and after the final heat setting becomes not less than 2%. Resultantly, the pile fabric excellent
in pile-raising performance is obtained.
[0029] The pile fabric of the invention may be raised as needed. The raising is preferably made with a normal brush
or the like and is not specifically limited.

Examples

[0030] The invention will be described further in detail by way of Examples; while the invention is not limited to these
examples. The characteristic values in the examples were measured in a following method.

(1) Pile-raising performance

[0031] Pile-raising performances of the pile fabrics obtained in examples and comparative examples were evaluated.
Angles of the piles with respect to the ground part were measured, at five points, by observing a cross section or end
surface of the fabric, with a microscope (manufactured by KEYENCE CORPORATION, Digital Microscope VHX-500),
and obtaining an average value. Such observation and measuring was made before and after the final heat setting,
which is a dry heating at 185°C, or is a dry heating at 170°C only for the fabric formed of 100% of nylon fibers. Thus
obtained average values were plugged in following calcutation formula, as to obtain a change in average pile-raising
extent (%). 
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(2) Appearance

[0032] The pile fabrics obtained in the examples and the comparative examples were visually evaluated about extent
of curling of the ground part and about extent of coming off of the piles.

[Example 1]

[0033] The knitting pattern of Fig.1 was adopted. Yarns adopted for forming the ground part, which have been led
through the middle and back guide bars M and B, are core-in-sheath polyester filament yarns, which are; core-in-sheath
composite yarns having core of regular polyester and sheath of a polyester having a melting point of 160°C; manufactured
by KB SEIREN LTD. ; of 56 dtex/24f; and of a contraction coefficient in boiling water at 10%. Yarns adopted for forming
the piles, which have been led through the front guide bar F, are nylon filament yarns (nylon 6, manufactured by KB
SEIREN LTD., 117 dtex/12f, a contraction coefficient in boiling water is 6%). A tricot knitted fabric of the satin stitch was
obtained by following manner of knitting; 1-0/4-5 for the front guide bar F, 0-1/1-0 for the middle guide bar M, and 1-0/1-2
for the back guide bar B. Thus obtained knitted fabric was subjected to; a raising; a pre-heat setting by dry heating at
150°C; "one-side dyeing", by which only the nylon yarns forming the piles were dyed; and then, the final heat setting by
dry heating at 185 °C while being strained in warp or knitting direction (length direction). The ground part of thus obtained
pile fabric had a basis weight of 170g/m2. Results of the evaluation are shown in Table 1.

[Example 2]

[0034] Yarns adopted for forming the ground part are core-in-sheath polyester filament yarns, which are; core-in-
sheath composite yarns having core of regular polyester and sheath of a polyester having a melting point of 160°C;
manufactured by KB SEIREN LTD.; of 56 dtex/24f; and of a contraction coefficient in boiling water at 10%. Yarns adopted
for forming the piles, which have been led through the front guide bar F, are nylon filament yarns (nylon 6, manufactured
by KB SEIREN LTD., 117 dtex/12f, a contraction coefficient in boiling water is 6%). A tricot knitted fabric of the carpet
stitch was obtained. Thus obtained knitted fabric was subjected to; "one-side dyeing", by which only the nylon yarns
forming the piles were dyed; and then, the final heat setting by dry heating at 185°C while being strained in length
direction. The ground part of thus obtained pile fabric had a basis weight of 190g/m2. Results of the evaluation are shown
in Table 1.

[Example 3]

[0035] The knitting pattern of Fig.2 was adopted. Yarns adopted for forming the ground part, which have been led
through the middle and back guide bars M and B, are core-in-sheath polyester filament yarns, which are; core-in-sheath
composite yarns having core of regular polyester and sheath of a polyester having a melting point of 160°C; manufactured
by KB SEIREN LTD.; of 84 dtex/24f; and of a contraction coefficient in boiling water at 10%. Yarns adopted for forming
the piles, which have been led through the front guide bar F, are nylon filament yarns (nylon 6, manufactured by KB
SEIREN LTD., 117 dtex/12f, a contraction coefficient in boiling water is 6%). A tricot knitted fabric of the satin stitch was
obtained by following manner of knitting; 1-0/4-5 for the front guide bar F, 1-0/0-1 for the middle guide bar M, and 1-0/2-3
for the back guide bar B. Thus obtained knitted fabric was subjected to; a raising; a pre-heat setting by dry heating at
150°C; "one-side dyeing", by which only the nylon yarns forming the piles were dyed; and then, the final heat setting by
dry heating at 185°C for one minute while being strained in warp or knitting direction (length direction). The ground part
of thus obtained pile fabric had a basis weight of 160g/m2. Results of the evaluation are shown in Table 1.

[Example 4]

[0036] The knitting pattern of Fig.3 was adopted. Yarns adopted for forming the ground part, which have been led
through the middle and back guide bars M and B, are core-in-sheath polyester filament yarns, which are; core-in-sheath
composite yarns, as spun-dyed with black pigments, having core of regular polyester and sheath of a polyester having
a melting point of 160°C; manufactured by KB SEIREN LTD.; of 84 dtex/24f; and of a contraction coefficient in boiling
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water at 10%. Yarns adopted for forming the piles, which have been led through the front guide bar F, are nylon filament
yarns (nylon 6, manufactured by KB SEIREN LTD., 117 dtex/12f, a contraction coefficient in boiling water is 6%). A tricot
knitted fabric of the satin stitch was obtained by following manner of knitting; 1-0/4-5 for the front guide bar, 1-0/1-2 for
the middle guide bar, and 2-3/1-0 for the back guide bar. Thus obtained knitted fabric was subjected to; a raising; a pre-
heat setting by dry heating at 150°C; scouring at 100°C; and then, the final heat setting by dry heating at 185°C while
being strained in warp or knitting direction (length direction). The ground part of thus obtained pile fabric had a basis
weight of 90g/m2. Results of the evaluation are shown in Table 1.

[Comparative Example 1]

[0037] The tricot knitted fabric used in Example 1 was subjected to; a raising; a pre-heat setting by dry heating at
140°C; "one-side dyeing", by which only the nylon yarns forming the piles were dyed; and then, the final heat setting by
dry heating at 140°C while being strained in the length direction. The ground part of thus obtained pile fabric had a basis
weight of 170g/m2. Results of the evaluation are shown in Table 1.

[Comparative Example 2]

[0038] A knitting pattern of Fig.5 was adopted. Yarns adopted for forming the ground part, which have been led through
the middle and back guide bars M and B, are nylon filament yarns (nylon 6, manufactured by KB SEIREN LTD., 56 dtex/
12f, a contraction coefficient in boiling water is 6%). Yarns adopted for forming the piles, which have been led through
the front guide bar F, are also nylon filament yarns (nylon 6, manufactured by KB SEIREN LTD., 117 dtex/12f, a contraction
coefficient in boiling water is 6%). A tricot knitted fabric of the satin stitch was obtained by following manner of knitting;
1-0/4-5 for the front guide bar F, 0-1/2-1 for the middle guide bar M, and 2-1/0-1 for the back guide bar B. Thus obtained
knitted fabric was subjected to; a raising; a pre-heat setting by dry heating at 150°C; "one-side dyeing", by which only
the nylon yarns forming the piles were dyed; and then, the final heat setting by dry heating at 170°C while being strained
in warp or knitting direction (length direction). The ground part of thus obtained pile fabric had a basis weight of 140g/m2.
Results of the evaluation are shown in Table 1.

[Comparative Example 3]

[0039] Yarns adopted for forming the ground part are nylon filament yarns (nylon 6, manufactured by KB SEIREN
LTD., 56 dtex/24f, a contraction coefficient in boiling water is 6%). Yarns adopted for forming the piles are also nylon
filament yarns (nylon 6, manufactured by KB SEIREN LTD., 117 dtex/12f, a contraction coefficient in boiling water is
6%). A moquette knitted fabric of the carpet stitch is obtained. Thus obtained knitted fabric was subjected to; "one-side
dyeing", by which only the nylon yarns forming the piles were dyed; and then, the final heat setting by dry heating at
170°C while being strained in warp or knitting direction (length direction). The ground part of thus obtained pile fabric
had a basis weight of 190g/m2. Results of the evaluation are shown in Table 1.

[0040] As seen from Table 1, the pile fabrics obtainable by Examples 1 to 4 are excellent in the pile-raising performance
and exhibit no change in appearance.
[0041] In contrast, the pile fabrics obtainable by Comparative Examples 1 to 3 are poor in the pile-raising performance
and exhibit change in appearance as curling and coming off of the piles are observed.
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Industrial Applicability

[0042] The invention is preferably applicable to various types of pile fabrics used in various clothing or industrial
applications.

Brief Description of the Drawings

[0043]

Fig. 1 is an example of a knitting pattern, for a pile fabric adopted in the Examples of the invention;
Fig. 2 is another example of a knitting pattern, for a pile fabric adopted in the Examples of the invention;
Fig. 3 is a still other example of a knitting pattern, for a pile fabric adopted in the Examples of the invention;
Fig. 4 is an explanatory schematic cross-sectional view showing how the piles are raised or erected when the fabric
is strained; and
Fig. 5 is an example of a knitting pattern, for a pile fabric adopted in the Comparative Example.

Claims

1. A pile fabric which is comprised of piles and a ground part; wherein yarns forming the ground part are formed of
core-in-sheath yarns having sheaths comprised of low-melting resin; knitting or weaving pattern is such that the
piles are raised or erected when the fabric is strained to stretch in either of warp and weft directions; and the piles
are fixed in an erect state, on the ground part, as a result of heat setting at a time the fabric is strained to stretch in
either of warp and weft directions.

2. The pile fabric according to claim 1, wherein the fabric has been subjected to the heat setting at a temperature not
lower than a melting temperature of the low melting resin; and a change in average pile-raising extent of the fabric
is not less than 2%, before and after the heat setting.

3. The pile fabric according to claim 1 or 2, wherein yarns of the ground part are bonded with other ones by fusing.

4. The pile fabric according to anyone of claims 1-3, wherein the fabric is a tricot knitted fabric.

5. The pile fabric according to anyone of claims 1-4, wherein the fabric is raised.

6. A manufacturing method of a pile fabric, which is comprised of piles and a ground part, comprising: adopting yarns
forming the ground part, which are formed of core-in-sheath yarns having sheaths comprised of low-melting point
resin; knitting or weaving of the pile fabric in such a pattern that the piles are raised or erected when the fabric is
strained to stretch in either of warp and weft directions; and heat-setting of thus knitted or woven fabric at a time
the knitted or woven fabric is strained to stretch in said either of warp and weft directions, at a temperature not less
than a melting point of the low-melting resin.
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