
[Title of the document] Specification [Title of the
invention] Leather-like sheet and production process
thereof [Technical field]        The present
invention relates to a leather-like sheet mainly
formed of a nonwoven fabric composed of ultrafine
fibers and similar to leather such as suede or nubuck
in appearance, and also relates to a production
process thereof. [Background art]        Leather-like
sheets, each consisting of a nonwoven fabric composed
of ultrafine fibers and an elastic resin, are
widely,used, since they have excellent features such
as a touch similar to that of natural leather and an
easy care property.        As they are used for wider
applications, they are required to have a higher
level of softness than before, and for satisfying
this requirement, various proposals have been made.
In the production of a nonwoven fabric composed of
ultrafine fibers, which constitutes a leather-like
sheet, amethod comprising the steps of cutting the
filaments spun from a spinneret into 3 to 100 mm long
fibers and forming a staple fiber web by a paper
making technique or card laid method.         On the
other hand, the spunbond method is very efficient
compared with the abovementioned method of producing
a staple fiber web, since the fibers spun from a
spinneret are directly caught on a catching net, to
obtain a fiber web. Further, since the  



nonwoven fabric obtained as a fiber web by the
spunbond method is smaller in the number of fiber cut
points than the aforementioned nonwoven fabric
obtained as a stable fiber web, it is excellent in
physical properties such as tensile strength. For
this reason, the application of the nonwoven fabric
obtained by the spunbond method to a leather-like
sheet is variously studied. For example, patent
document 1 proposes a process comprising the steps of
preparing a fiber web formed of conjugate fibers,
each having two or more polymers stuck together, and
splitting the fibers along the sticking interface by
needle punching or fluid jet action, to obtain a
nonwoven fabric composed of ultrafine continuous
filaments.        According to this method, a
nonwoven fabric composed of ultrafine fibers can be
obtained efficiently, but since ultrafine fibers
formed of two or more incompatible polymers exist
together, it is difficult to dye in a color like that
of the conventional leather-like sheet composed of
ultrafine fibers formed of a single polymer. Further,
since the fibers are split along the sticking
interface to obtain ultrafine fibers, the ultrafine
fibers become soft compared with the general fibers
with a fiber diameter of more than 1 dtex, but the
softness is not sufficient yet. Furthermore, to
facilitate splitting, each fiber has a cross section
like petals or sections of an orange. Therefore, when
the fiber is napped, the direction in which the fiber
is bent is limited, and unless the fiber diameter is
made so small as to lose sufficient color
developability, it is difficult to obtain the
lighting effects peculiar to a leather-like sheet.
Moreover, for enhancing the abrasion resistance
property, it is considered effective to enhance the
degree of entanglement of fibers. However, in the
case where a needle punch (hereinafter referred to as
NP) is used, since strong treatment causes the fibers
to be cut, it is difficult to enhance physical
properties. In a method of using fluid jet action,
since strong treatment causes the water streams to be
splashed on the surface of the nonwoven fabric,
uniform treatment is difficult. Neither of the means
allows sufficient physical properties to be obtained.
Further other means disclosed include a technique of
keeping the elongation remaining effective by
lowering the spinning speed to lower the degree of
orientation, and a technique of using an easily
hydrolyzable polymer at least as one component of
conjugate fibers so that the nonwoven fabric can be
processed with an alkali for weight loss, to
hydrolyze and decrease at least one component, thus
forming voids in the sheet (for example, see patent
document 2).         According to these methods,
since the fibers have the elongation kept remaining
effective or since the voids are formed, the sheet is
highly soft, but since the fibers are low in the
degree of orientation, the physical properties of the
fibers are likely to decline. Further, the voids tend
to lower the form stability of the sheet.          As
a further other softening technique, there is a
technique in which a nonwoven fabric composed of long
fibers is passed through and integrated with a woven
or knitted fabric by NP, to make the fibers unlikely
to come off, for achieving softness using a smaller
amount of a binder or with less melting (for example,
see patent document 3). Furthermore, disclosed is a
technique in which NP treatment is performed to make
the fibers arranged in the thickness direction and to
cut the fibers (for example, see patent document 4).
These techniques have such advantages that since the
fibers are arranged in the thickness direction, the
softness of the sheet can be enhanced and that since
the fibers are cut, potential strain can be removed
to cause less wrinkling. However, since making the
fibers sufficiently arranged in the thickness
direction by NP treatment is highly likely to involve
fiber cutting, there is a problem that since the
fibers are cut, the physical properties as advantages
of a nonwoven fabric composed of long fibers and the
physical properties of the woven or knitted fabric as
a reinforcing fabric decline.         To prevent the
cutting of fibers by NP treatment, a technique of
increasing shrinkage in the NP step is disclosed (for
example, see patent document 5). 



Further, for the purpose of easing strain, there is a
production process including a step of shrinking with
hot water after completion of NP (for example, see
patent document 6).           These techniques
certainly provide definite effects against the
decline of physical properties caused by fiber
cutting and against the wrinkling caused by strain,
but even if NP is applied under such conditions as to
prevent the cutting of fibers, it is difficult to
obtain a leather-like sheet with not only strength
and form stability but also soft hand. As described
above, a leather-like sheet excellent in soft hand
and in the durability of appearance such as abrasion
resistance has not been obtained. [Patent Document 1]
JP10-53948A [Patent Document 2]  



JP2004-84076A [Patent Document 3]  JP64-20368A
[Patent Document 4]  JP2000-273769A [Patent Document
5]  JP2006-2286A 



[Patent Document 6]  JP2006-2287A  [Disclosure of the
invention] [Problems to be solved by the invention]
Example embodiments of this invention provide a
leather-like sheet excellent in soft hand and in the
durability of appearance and weight loss caused by
abrasion, and also provide a production process
thereof. [Means for solving the problems] Example
embodiments of this invention have mainly the  



following constitutions for solving the
abovementioned problems.      According to a first
aspect of the invention, there is provided a
leather-like sheet as a composite sheet consisting
essentially of a nonwoven fabric composed of
ultrafine long fibers in which  ultrafine fibers with
a fiber fineness of 0.0001 to 0.5 dtex are entangled
with each other, and a woven or knitted fabric,
characterized in that at least some of the
aforementioned ultrafine fibers pass through the
woven or knitted fabric, that the appearance is grade
3 or higher while the abrasion loss is 10 mg or less
in the evaluation of abrasion resistance, and that
the sheet is substantially composed of a fiber
material of a non-elastic polymer.      According to
a second aspect of the invention, there is provided a
process for producing a leather-like sheet comprising
the step of spinning melting polymers at a speed of
3000 to 6000 m/min and collecting conjugate fibers
with a fiber fineness of 1 to 50 dtex on a moving net
under suction, followed by the following steps A, B,
C and D, wherein the step A is followed by the steps
B, C and D, and wherein the step C is performed
simultaneously with or subsequently to the step B.
A. Step of treating the conjugate fibers by a needle
punch, to form a nonwoven fabric B. Step of forming
ultrafine fibers with a fiber fineness of 0.0001 to
0.5 dtex from the conjugate fibers by a treatment of
converting the conjugate fibers into bundles of
ultrafine fibers  C. Step of treating the nonwoven
fabric with a high velocity fluid  D. Step of
laminating and integrating the nonwoven fabric with a
woven or knitted fabric  



According to a third aspect of the invention, there
is provided a process for producing a leather-like
sheet, comprising the step of converting a nonwoven
fabric obtained by spinning molten polymers at a
speed of 3000 to 6000 m/m, collecting conjugate
fibers of 1 to 50 dtex on a moving net under suction,
and treating by a needle punch, into a nonwoven
fabric composed of ultrafine fibers with a fiber
fineness of 0.0001 to 0.5 dtex, by a treatment of
converting the conjugate fibers into bundles of
ultrafine fibers; and the step of performing high
velocity fluid treatment for laminating and
integrating the nonwoven fabric with a woven or
knitted fabric. [Effects of the invention]
Example embodiments of this invention can provide a
leather-like sheet excellent in soft hand and
appearance durability.  [The best modes for carrying
out the invention]         The leather-like sheet of
this invention contains a nonwoven fabric composed of
ultrafine long fibers. A long fiber of this invention
refers to a substantially continuous fiber of more
than 100 mm. The leather-like sheet of this invention
has cut portions, since the long fibers are partially
cut to form nap. In this invention, the lengths of
the ultrafine fibers extracted from a nonwoven fabric
are directly measured, and a nonwoven fabric
containing fibers of more than 100 mm is called a
nonwoven fabric composed of long fibers. Further,
since long fibers have an advantage that continuous
fibers are likely to have high physical properties,
it is preferred that the rate of the continuous
fibers of more than 100 mm is higher.         The
nonwoven fabric composed of ultrafine long fibers is
composed of ultrafine fibers with a fiber fineness of
0.0001 to 0.5 dtex. It is preferred that the fiber
fineness of the ultrafine fibers is 0.001 tex or
more. More preferred is 0.005 dtex or more. Further,
0.3 dtex or less is preferred, and 0.15 dtex or less
is more preferred. Less than 0.0001 dtex is not
preferred, since the strength declines. More than 0.5
dtex is not preferred either for such reasons that
the hand becomes hard and that the surface appearance
and the abrasion property of this invention decline
since sufficient entanglement is difficult to obtain.
Furthermore, fibers with finenesses beyond the
abovementioned range may also be contained to such an
extent that the effects of this invention  are not
impaired.         The cross sectional form of the
ultrafine fibers of this invention is not especially
limited, but it is preferred that the ratio R/r of
the diameter R of the minimum circumscribed circle to
the diameter r of the maximum inscribed circle in the
cross section is 1 to 1.4. A more preferred range is
1 to 1.3. If the R/r in the cross section is more
than 1.4, the direction in which the fiber is bent is
limited in a flat sectional form, and it is difficult
to obtain the lighting effects peculiar to a
leather-like sheet, and in a very uneven sectional
form, it is likely to be difficult to obtain
sufficient color developability. The R/r in the cross
section of this invention refers to the value
obtained by dividing the diameter of the minimum
circumscribed circle measured by observing the
section of a fiber using a microscope, etc., by the
diameter of the maximum inscribed circuit observed
likewise. 



The polymer constituting the ultrafine fibers is not
especially limited, if it is a non-elastic polymer.
The non-elastic polymer in this invention means a
polymer other than the fibers excellent in rubbery
elasticity such as polyether ester-based fibers and
polyurethane-based fibers like so-called Spandex. If
the ultrafine fibers are substantially composed of a
fiber material of a non-elastic polymer, substantial
hand free from rubber-like hand can be achieved, and
various effects such as recyclability, high color
developability, highlight fastness and  yellowing
resistance can also be achieved. As the non-elastic
polymer, for example, polyesters, polyamides,
polyolefins, etc. can be used appropriately for
respective applications, but in view of dyeability,
strength, durability and fastness, a,polyester is
preferred. The polyester that can be preferably used
in this invention is a polymer synthesized from a
dicarboxylic acid or an ester formable derivative
thereof and a diol or an ester formable derivative
thereof. The polymer is not especially limited if it
can be used as conjugate fibers. Particularly
enumerated are, for  example, polyethylene
terephthalate, polytrimethylene
terephthalate,polytetramethyleneterephthalate,
polycyclohexylenedimethyleneterephthalate,
polyethylene-2,6-naphthalene dicarboxylate,
polyethylene-1,2-bis(2-chlorophenoxy)ethane-4,4'-dica
rboxylate, etc. In this invention, among them, most
generally used polyethylene terephthalate or a
polyester copolymer mainly containing ethylene
terephthalate units can be suitably used.         In
the nonwoven fabric composed of ultrafine long fibers
of this invention, it is necessary that the ultrafine
fibers are entangled with each other. The reason is
that if bundles of ultrafine fibers remain in the
entangled ultrafine fibers as in the conventional
practice, the abrasion resistance property intended
in this invention cannot be achieved. The state in
which the ultrafine fibers are entangled with each
other in this invention refers to a state where the
ultrafine fibers are entangled with  each other to
such an extent that the entanglement between the
ultrafine fiber bundles is little observed.
It is preferred that the nonwoven fabric composed of
ultrafine long fibers of this invention has a
unit-area weight of 30 g/m2 or more. More preferred
is 40 g/m2 or more, and further more preferred is 50
g/m2 or more. Further, it is preferred the unit-area
weight is 550 g/m2 or less. More preferred is 350
4/m2 or less, and further more preferred is 150 g/m2
or less. It is not preferred that theunit-area weight
is less than 30 g/m2, since the wOven fabric and/or
knitted fabric is likely to appear on the surface, to
lower appearance quality. Further, it is not
preferred either that the unit-area weight is more
than 550 g/m2, since the abrasion resistance property
of this invention tends to decline. 



Meanwhile, the unit-area weight is measured according
to JIS L 1096 8.4..2 (1999). In the case where the
unit-area weight of a nonwoven fabric composed of
ultrafine long fibers cannot be directly measured,
the difference between the value obtained by
measuring the unit-area weight of the leather-like
sheet and the unit-area weight of the woven or
knitted fabric taken out of the leatherTlike sheet
can also be obtained.         The leather-like sheet
of this invention is a sheet in which the
aforementioned nonwoven fabric composed of ultrafine
long fibers and a woven or knitted fabric are
integrated, and it is necessary that at least some of
the ultrafine fibers pass through the woven or
knitted fabric. The reason is that if the ultrafine
fibers pass through the woven or knitted fabric, the
separation between the nonwoven fabric composed of
ultrafine long fibers and the woven or knitted fabric
can be prevented.         In this invention, that at
least some of the ultrafine fibers pass through the
woven or knitted fabric means that when a. section
obtained by cutting the sheet in the thickness
direction is observed with eyes or a microscope,
there exist the ultrafine fibers passing through the
woven or knitted fabric, that is, the ultrafine
fibers extending from one surface of the woven or
knitted fabric to the other surface.         Further,
in the leather-like sheet of this invention, it is
preferred that among the fibers constituting the
woven or knitted fabric, the number of cut fibers is
smaller. If the fibers constituting the woven or
knitted fabric are not cut, such physical properties
as tensile strength and tear strength of the woven or
knitted fabric are not impaired, and the movement of
the ultrafine fibers passing through the woven or
knitted fabric and the ultrafine fibers entangled
with the fibers constituting the woven or knitted
fabric can be inhibited to improve the abrasion
resistance property. When ranges of at least 10 cm
square are observed with eyes or a microscope on the
front and rear surfaces of the leather-like sheet, it
is preferred that five or more cut fiber ends do not
exist among the fibers constituting the woven or
knitted fabric.         The woven or knitted fabric
of this invention is not especially limited, and in
response to the intended hand and  functions, it can
be appropriately selected. For example, in the case
where high drapability and stretchability are
intended to be achieved, a woven or knitted fabric
with high drapability and stretchability can be used
as the woven or knitted fabric, to exhibit the
intended effects in the leather-like sheet.
The raw material of the woven or knitted fabric is
not especially limited, and for example, natural
fibers such as cotton, hemp and wool, semi-synthetic
fibers such as cellulose fibers, and synthetic fibers
can be used, and either staple fibers or long fibers
can be selected appropriately. Multiple kinds of
fibers can also be used, and for example, blended
yarns, mixed yarns or composite yarns consisting of
long and short fibers.can also be used. Further, a
woven fabric consisting of different yarns or a
knitted fabric consisting of different yarns can also
be used. 



Meanwhile, as the synthetic fibers, for example,
polyester-based fibers, polyamide fibers, etc. can be
used. It is preferred to use a woven fabric composed
of conjugate fibers in which two or more
polyester-based polymers are conjugated side by side
or in eccentric sheath-core configuration, since the
leather-like sheet obtained can have excellent
stretchability and drapability.         Furthermore,
it is also a preferred mode that side-by-side or
eccentric sheath-core conjugate fibers are used as
either the warp threads or weft threads of the woven
fabric while ordinary fibers are used as the other
threads.         The woven fabric is not especially
limited in weave, and for example, any of a single
weave such plain weave, satin weave or twill weave, a
double weave such as figured double cloth with color
effect pile fabric such as velvet, leno cloth such as
plain gauze, figured cloth or tapestry can be used.
The knitted fabric is not especially limited in
knitting stitch either, and for example, a weft
knitted fabric such as plain stitch, rib stitch,
interlock stitch or knitting lace, warp knitted
fabric such as denbigh stitch, atlas stitch or plain
cord stitch can be appropriately selected.        The
fibers constituting the woven or knitted fabric are
not especially limited in fiber fineness. However, 1
dtex or more is preferred, and 2 dtex or more is more
preferred. Further, 15 dtex or less is preferred, and
10 dtex or less is more preferred. If the fiber
fineness is less than 1 dtex, the effect of letting
the leather-like sheet have sufficient form stability
is hard to obtain, and if it is more than 15 dtex,
softness is hard to obtain.        In this invention,
the unit-area weight of the woven or knitted fabric
is not especially limited either. However, 20 g/m2 or
more is preferred and 40 g/m2 or more is more
preferred. Further, 170 g/m2 or less is preferred and
150 g/m2 or less is more preferred. If the unit-area
weight is less than 20 g/m2, uniformity is likely to
decline due to the distortion and slippage of yarns,
and the effect of letting the leather-like sheet have
sufficient form stability is hard to obtain. On the
other hand, if it is more than  170 g/m2, softness
may be unlikely to be obtained. The unit-area weight
of this invention refers to the value measured
according 



to JIS L 1096 8.4.2 (1999).         Further, it is
preferred that the ratio by weight of the woven or
knitted fabric to the leather-like sheet is 20% or
more. More preferred is 30% or more. Furthermore, 80%
or less is preferred and 70% or less is more
preferred. The reasons are such that if the ratio by
weight is less than 20%, it is difficult to
sufficiently exhibit such functions of the woven or
knitted fabric as form stability, drapability and
stretchability, and that if the ratio by weight is
more than 80%, the influence of the woven or knitted
fabric is so large that the sheet becomes like a
woven or knitted fabric, making it difficult to
obtain a nonwoven fabric composed of ultrafine long
fibers having substantial hand. The ratio by weight
of the woven or knitted fabric to the leather-like
sheet in this invention refers to the value obtained
by dividing the weight of the woven or knitted fabric
only by the weight of the leather-like sheet.
It is preferred that the unit-area weight of the
leather-like sheet of this invention is 80 g/m2 or
more, and 100 g/m2 or more is more preferred. Further
more preferred is 120 g/m2 or more. Further, 650 g/m2
or less is preferred and 500 g/m2 or less is more
preferred. Further more preferred is 350 g/m2 or
less. It is not preferred that the unit-area weight
is less than 80 g/m2, since it is hard to obtain form
stability against tension and tearing, and  it is not
preferred either that the unit-area is more than 650
since it is difficult to obtain sufficient softness.
Further, it is preferred that the apparent density of
the leather-like sheet of this invention is 0.200
g/cm3 or more, and  .2f0 g/cm3 or more is more
preferred. Especially preferred is  .220 g/cm3 or
more. Further, 0.500 g/crn3 or less is preferred and
.400 g/cm is more preferred. Especially preferred is
0.350 g/cm3 or less. If the apparent density is less
than 0.200 g/cm3, breaking, fluff, etc. occur in the
case of dyeing, and it is difficult to obtain
sufficient strength and the abrasion resistance
property of this invention. Further, it is not
preferred that the apparent density is more than
0.500 g/cm3, since it is difficult to obtain the
softness intended in this invention. 



Meanwhile, the unit-area weight is measured according
to JIS  1096 8.4.2 (1999) , and the apparent density
is obtained by measuring the unit-area weight
according to JIB L 1096 8.4.2 (1999). then measuring
the thickness, and obtaining the mean value of the
apparent density from them, as the apparent density.
In the mean time, for measuring the thickness, a dial
thickness gauge (trade name Peacock H, produced by
Ozaki Mfg. Co., Ltd.) is used to measure a sample at
arbitrary 10 places, and the mean value is used. In
this invention, the apparent density refers to the
apparent density of the fiber material.
Furthermore, it is preferred that the tensile
strengths of the leather-like sheet of this invention
in both warp direction  and weft direction are 70
N/cm or more. It is not preferred that the tensile
Strength in either warp direction or weft direction
Is less than 70 N/cm, for such reasons that the
process passing property in the subsequent process of
after-treatment becomes poor in the case where a
leather-like sheet is prepared and that breaking,
dimensional change and the like tend to occur.
Further, in the case where a leather-like sheet is
prepared, it is necessary to add a large amount of a
binder for obtaining sufficient physical properties,
and there also occurs a problem that the hand is
likely to be hard. Meanwhile, the upper limit of the
tensile strength is not especially limited, but
usually it is 200 N/cm or less. The tensile strength
is obtained by stretching a 5 cm wide and 20 cm long
sample using a constant rate stretching tensile
tester at a -stress rate of 10 cm/min with a grip
distance of 10 cm according to JIS L 1096 8.12.1
(1999). From the obtained value, the load per 1 cm
width is calculated to be used as the tensile
strength (in N/cm). To obtain these strengths, it is
preferred that the fibers used have a strength of 2
cN/dtex or more.        Furthermore, the tear
strengths of the leather-like sheet of this invention
in both warp direction and weft direction are 5 to 30
N. If the tear strength in either warp direction or
weft direction is less than 3 N, the processing
passing property declines, making stable production
difficult. On the contrary, it is not preferred
either that the tear strength in either warp
direction or weft direction is more than 50 N, since
the leather-like sheet  tends to be generally so
softened that it is difficult to achieve a balance
between the softness and the hand. Meanwhile, the
tear 



strength is measured based on JIS L 1096 8.15.1
(1999) Method D (pendulum method).        These tear
strengths can be achieved by adjusting the apparent
density in an appropriate range, and in general, a
higher density tends to result in lower strengths.
It is preferred that the stress of the leather-like
sheet of this invention in warp direction at an
elongation of 10% is 8 N/cm or more, for preventing
the sheet from being deformed or broken in the
subsequent process performed for any particular
application. More preferred is 10 N/cm. The upper
limit of the stress at an elongation of 10% is not
especially limited, but more than 50 N/cm is not
preferred for such reasons that the hand becomes hard
and that workability declines. In the case where the
abovementioned production method is used for
production, the value of stress at an elongation of
10% can be enhanced if NP treatment and high velocity
fluid treatment are sufficiently performed. Further,
also by laminating a woven fabric and/or a knitted
fabric or the like, the value of stress can be
increased.         In the meantime, to obtain the
stress (modulus) at an elongation of 10%, the same
method as the method of measuring the tensile
strength is used to measure the strength at an
elongation of 10% as the intended value. Furthermore,
the abovementioned physical properties of the
leather-like sheet are important factors for
obtaining the abrasion resistance property of this
invention, and they can be achieved since the
ultrafine fibers are entangled with each other as 



described later.        Moreover, in the abrasion
resistance evaluation of the leather-like sheet of
this invention, the appearance is grade 3 or higher
and the abrasion loss is 10 mg or less.        With
regard to the abrasion resistance evaluation of this
invention, in an abrasion resistance test measured
according to .JIS L 1096 (1999) 8.17.5 Method
E)(Martindale method) Load for Furniture (12 kPa),
after performing 3000 times and 20000 times of
abrasion, the appearance of the test fabric is judged
in reference to the criterion table of JIS L 1076
(1999) Table 2. In this invention, the appearance
must be grade 3 to 5 after 3000 times and 20000
times. Lower than grade 3 indicates that sufficient
appearance quality is not obtained, and grade 5 is
the most preferred state in evaluation. In the past,
for a napped leather-like sheet, the appearance was
evaluated by the number times counted with breaking
as the end point or, for example, as described in
JP2003-268680A, with the exposure of the woven fabric
layer as the endpoint. However, there were cases
where fluff and pills occurred when the woven fabric
layer was not exposed yet, to pose a problem that the
number of times counted till the woven fabric layer
was exposed did not always agree with the durability
of the surface. So, in the abrasion resistance
evaluation of this invention, the  criterion table of
JIS L 1076 (1999) Table 2 is used to evaluate the
change of appearance such as the presence or absence
of pills after 3000 timee assuming short-term use and
after 20000 times assuming long-term use. It is
important for showing form stability that the
appearance does not change greatly especially after
20000 times, but there are also cases where the
appearance changes greatly even after use for a short
period of time. Therefore, in this invention, it can
be considered that if no changes occur after 3000
times, a further higher level of durability is
achieved. Moreover, in the abrasion resistance test
measured according to JIS L 1096 (1999) 8.17.5 Method
E (Martindale method) Load for Furniture (12 kPa),
the abrasion loss after 20000 times is 10 mg or less.
An abrasion loss of 5 mg or less is more preferred.
It is not preferred that the abrasion loss is more
than 10 mg, since nap tends to be deposited on the
garment, etc. in actual use. On the other hand, the
lower limit is not especially limited, and as the
napped leather-like sheet of this invention, a sheet
with little abrasion loss can also be obtained.
Further, it is preferred that the stiffness of the
leather-like sheet of this invention is 0.1 to 1.0
mN. If the stiffness is less than 0.1 mN, the form
stability is likely to be insufficient, and the hand
is likely to be non-substantial. On the other hand,
it is not preferred that the stiffness is more than
1.0 mN, since softness is insufficient. Meanwhile,
the stiffness of this invention is the value obtained
by measuring a 38 mm long  and 25 mm wide sample in
the bending repulsion test measured according to JIS
I, 1096 (1999) 8.20.1 Method A (Gurley method) .
These stiffness values can be achieved by adjusting
the stiffness, unit-area weight and apparent density
of the woven or knitted fabric in appropriate ranges.
The leather-like sheet of this invention does not
substantially contain an elastomer such as
polyurethane, and is substantially formed of a fiber
material of a non-elastic polymer.         Being
"substantially formed of a fiber material of
non-elastic polymer" means that the content of a
binder composed of an elastomer such as polyurethane
is less than 5 wt% based on the weight of fibers. It
is preferred that the binder content is less than 3
wt% based on the weight of fibers, and it is more
preferred that the binder content is less than 1 wt%
based on the weight of fibers. It is most preferred
that no binder is contained. 



The fibers of a non-elastic polymer referred to here
mean a polymer other than the fibers excellent in
rubbery elasticity such as polyether ester-based
fibers and polyurethane-based fibers like so-called
Spandex, and especially for chemical recycling, it is
preferred that the fiber material is polyethylene
terephthalate or nylon 6. Meanwhile, it is most
preferred that the leather-like sheet of this
invention does not contain an elastomer such as
polyether ester-based fibers or polyurethane-based
fibers like Spandex at all, but the leather-like
sheet may contain an elastomer to such an extent that
the effects of this invention are not impaired.
Further, the leather-like sheet can also contain
functional chemical compounds, for example, dye,
softening agent, texture agent, pilling preventive,
antimicrobial agent, deodorant, water repellent,
light resistant and weathering agent.         The
leather-like sheet of this invention consists of a
,nonwoven fabric composed of ultrafine long fibers
and a woven or knitted fabric, and is a leather-like
sheet substantially formed of a fiber material of a
non-elastic polymer.        The leather-like sheet
referred to here has excellent surface appearance
like natural leather such as suede, nubuck or grain
side. The leather-like sheet especially preferred in
this invention has napped appearance like suede
ornubuck, smooth touch and excellent lighting
'effects.         Further, it is preferred that the
fibers constituting the nonwoven fabric composed of
ultrafine long fibers in the leather-like sheet of
this invention has nap formed. The length of the nap
is not especially limited, and the leather-like sheet
can have nap of various lengths like velours or
natural leather such as suede or nubuck. However, in
view of excellent abrasion resistance property of
this invention, nubuck-like appearance with nap of a
short length is preferred. Further, it is preferred
that the nonwoven fabric composed of ultrafine long
fibers is dyed.         Furthermore, a structure in
which the woven or knitted fabric is held between a
nonwoven fabric composed of ultrafine long fibers and
another identical or different nonwoven fabric is
also preferred  since nonwoven fabrics appear on bbth
surfaces, to provide appearance quality different
from that of the woven or knitted 



fabric.        The method for producing the
leather-like sheet of this invention is explained
below.        At first, the method for producing the
nonwoven fabric composed of ultrafine long fibers of
this invention is explained.         The method for
producing so-called ultrafine fibers with the fiber
fineness kept in a range from 0.0001 to 0.5 dtex 3.6
not especially limited. For example, there is a
method of spinning ultrafi e fibers directly. In
another method, fibers (conjugate fibers) with an
ordinary fineness, which can be converted into
bundles of ult afine fibers, are spun and converted
into bundles of ultrafine fibers by a treatment
(ultrafining treatment) for converting into bundles
of ultrafine fibers.         The method of using
conjugate fibers can be such a means as a, method of
spinning islands-in-sea type conjugate fibers and
removing the sea component or a method of spinning
splittable conjugate fibers and splitting them into
bundles of ultrafine fibers. Among them, in this
invention, it is preferred to use islands-in-sea type
conjugaEe fibers or splittable conjugate fibers for
production of ultrafine fibers-, since the Ultrafine
fibers can be easily and stably obtained. It is more
preferred to use islands-in-sea type conjugate fibers
for production of ultrafine fibers, since ultrafine
fibers formed of the same polymer capable of being
dyed  with the same dye can be easily obtained in the
produced leather-like sheet.         An
islands-in-sea type conjugate fiber in this invention
is a fiber having a fiber section consisting of
islands and sea obtained by conjugating and mixing
two or more components at a desired stage. The method
for obtaining the fibers is not especially limited.
For example, there are the following methods: (1) a
method in which two or more component polymers are
blended as chips, followed by spinning, (2) a method
in which two or more component polymers are kneaded
beforehand to form chips, followed by spinning, (3) a
method in which two or more molten component polymers
are mixed in a stationary mixer or the like in a pack
of a spinning machine, (4) a die described in
JP44-183698 or JP54-116417A, etc. is used for
production, etc. In this invention, any of these
methods can be used for good production, but in view
of easy selection of polymers, it is preferred to use
the abovementioned method (4) .         For
transforming islands-in-sea type conjugate fibers
into a nonwoven fabric composed of long fibers, for
example, the aforementioned polymers can be
discharged from the die shown in the abovementioned
method (4). and stretched at a speed of 3000 to 6000
m/min by an air jet method or roller method, being
caught on a catching surface of a web conveyor or the
like. In this case, it is preferred in view of
productivity to perform stretching and catching
continuously by an air jet method, since winding once
followed by carding is not required. The air jet
method referred  



to here is a method of pulling and stretching spun
filaments by air using an ejector or air sucker.
Meanwhile, in the case where splittable conjugate
fibers are used, two or more components can be
conjugated mainly in a die, to produce the splittable
conjugate fibers by a method similar to the
abovementioned method for producing islands-in-sea
type conjugate fibers.         In the method .(4),
the sectional form of an islands-in-sea type
conjugate fiber and the sectional form of the island
fibers obtained by removing the sea component are not
especially limited, and, for example, can be a
circle, polygon, Y, H, X, W, C, m, etc. However, in
this invention, since it is preferred that the ratio
R/r of the diameter R of the minimum circumscribed
circle to the radius r of the maximum inscribed
circle in the section is in a range from 1 to 1.4 as
described before, it is preferred that the sectional
form for achieving this range is a circle.
Further, the number of polymers used is not
especially limited, but considering spinning
stability and dyeability, two or three components are
preferred. Especially it is preferred that a fiber
consists of two components, namely, one sea component
and one island component. Furthermore, it is
preferred that the component ratio in this case is
0.30 or more as the ratio by weight of the island
fibers to the islands-in-sea type conjugate fiber.
More preferred is 0.40 or more, and further more
preferred is 0.50 or more. Moreover, it is preferred
that the upper limit of the ratio by weight  is 0.99
or less. More preferred is 0.97 or less, and further
more' preferred is 0.80 or less. It is not preferred
in view of cost that the ratio is less than 0.30,
since the island component removing rate is large.
Furthermore, more than 0.99 is not preferred either
in view of spinning stability, since the island
component fibers are likely to be combined with each
other.        Further, the polymers used are not
especially limited. For example, as the island
component, a polyester is preferred in view of
dyeability, strength, durability and fastness as
described above.         The polymer used as the sea
component of the islands-in-sea type conjugate fiber
is not especially limited, if it has chemical
properties of dissolvability and decomposability
higher than those of the polymer constituting the
island component. Though depending on the polymer
selected to constitute the island component, for
example, a polyolefin such as polyethylene or
polystyrene, or a polyester copolymerized with
5-sodium sulfoisophthalic acid, polyethylene glycol,
sodium dodecylbenzenesulfonate, bisphenol A compound,
isophthalic acid, adipic acid, dodecanedioic acid or
cyclohexylcarboxylic acid or the like can be used. In
view of spinning stability, polystyrene is preferred,
but a copolyester having sulfone groups is preferred,
since it can be easily removed without using an
organic solvent. As the copolymerization rate, 5 mol%
or more is preferred in view of processing rate and
stability, and 20 mol% or less is preferred in view
of easy polymerization,  spinning and stretching . A
combination preferred in this invention is to use a
polyester as the island component and polystyrene or
a copolyester having sulfone groups as the sea
component. 



Inorganic particles such as titanium oxide particles
may also be added to these polymers for enhancing the
hiding power. In addition, a lubricant, pigment,
thermal stabilizer, ultraviolet absorbent,
conducting. agent, heat accumulating agent,
antibacterial agent, etc. can also be added for
various purposes.         The fiber fineness of the
conjugate fibers obtained as described above is in a
range from 1 to 50 dtex. It is not preferred that the
fiber fineness is less than 1 dtex, since the cutting
of fibers by the NP described later and the
unlikelihood of being caught by needle barbs make it
difficult to obtain a sufficient strength, and more
than 50 dtex is not preferred either, since the
needles are likely to be broken.        The fiber
fineness of the ultrafine fibers obtained from the
conjugate fibers is 0.0001 dtex or more. More
preferred is 0.001 dtex or more, and further more
preferred is 0.005 dtex or more. Further, the fiber
fineness is 0.5 dtex or less. More preferred is 0.3
dtex or less, and further more preferred is 0.15 dtex
or less. Less than 0.0001 dtex is not preferred,
since the strength declines. More than 0.5 dtex is
not preferred either, for such reasons that the hand
becomes hard and that since it is difficult to
achieve sufficient entanglement in the high velocity
fluid treatment described later, there arises such a
problem that the  surface appearance and the abrasion
resistance property of this invention decline.
Further, fibers with finenesses beyond the
abovementicined range can also be contained to such
an extent that the effects of this invention are not
impaired.         The method for keeping the fiber
fineness of the ultrafine fibers in such a range is
not especially limited, and the fiber fineness in the
range can be easily achieved by adjusting the amount
of the island component polymer supplied when the
abovementioned conjugate fibers are produced.
The method for producing a nonwoven fabric composed
of ultrafine long fibers is explained below.
In this invention, the steps following the
abovementioned step of collecting conjugate fibers of
1 to 50 dtex include the following.  A. Step of
treating the conjugate fibers by a needle punch, to
form a nonwoven fabric B. Step of forminglultrdfine
fibers with a fiber fineness of 0.0001 to 0.5 dtex
from the conjugate fibers by a treatment of
converting the conjugate fibers into bundles of
ultrafine fibers 



C. Step of treating the nonwoven fabric with a high
velocity fluid  D. Step of laminating and integrating
the nonwoven fabric with a woven or knitted fabric
That is, after the ultrafine fibers are obtained,
they can be transformed into a nonwoven fabric.
However, the method preferably employed for producing
the nonwoven fabric in this  invention is the
abovementioned method comprising (A) the step of
treating the conjugate fibers by a needle punch, for
forming a nonwoven fabric, subsequently (B) the step
of converting the conjugate fibers into ultrafine
fibers, to obtain a nonwoven fabric composed of
ultrafine fibers, and (C) the step of treating with a
high velocity fluid for entangling the ultrafine
fibers.        It is preferred that the nonwoven
fabric composed of conjugate fibers is made to have
an apparent density of 0.120 g/cm3 or more by (A) the
step of treating the conjugate fibers by NP. More
preferred is 0.150 g/cm3 or more. Further, 0.300
g/cm3 or less is preferred, and 0.250 g/cm3is more
preferred. Less than 0.12 Og/cm3 is not preferred,
since the entanglement is insufficient, making it
difficult to obtain the intended physical properties.
Furthermore, though the upper limit is not especially
specified, more than 0.300 g/cm3 is not preferred
either, since such problems as cutting of fibers,
breaking of needles and remaining of needle holes are
likely to occur.        In this invention, it is
preferred that the NP treatment has a role of
temporary fastening for obtaining the process passing
property and sufficiently entangles the fibers, but
since the abrasion resistance property of this
invention can be obtained in the high velocity fluid
treatment described later, it is preferred that NP
treatment is performed to such an extent that the
fibers are not cut. Meanwhile in the case where (D)
the step of laminating and integrating with the woven
or knitted fabric is performed in  the step of
performing NP treatment as in the conventional
process, the possibility of cutting the fibers
constituting the woven or knitted fabric in addition
to the aforementioned cutting of the fibers of the
nonwoven fabric is high, but since the woven or
knitted fabric is laminated and integrated by the
high velocity fluid treatment described later in this
invention, a leather-like sheet with both high
physical properties and soft hand can be obtained
without such a problem. 



It is preferred that the nonwoven fabric composed of
conjugate fibers obtained as described above are
shrunken by dry heat and/or wet heat, to be further
densified. After the conjugate fibers are used and
transformed into a nonwoven fabric composed of the
conjugate fibers, the conjugated fibers are converted
into bundles of ultrafine fibers by (B) the step of
treating the conjugate fibers for conversion into
bundles of ultrafine fibers with a fiber fineness 61
0.0001 to 0.5 dtex, to form a nonwoven fabric
composed of ultrafine long fibers. The treatment
method for forming ultrafine fibers is not especially
limited, and for example, a mechanical method or
chemical method can be used. A mechanical method is a
method for forming ultrafine fibers by giving
physical stimulation. For example, a method of giving
impact such as the abovementioned NP method or the
water jet punching (hereinafter referred to as WJP)
method can be used, or a method of pressurizing
between rollers or an ultrasonic treatment method can
also be used. Further, as a chemical method, for
example, a method of changing  at least one of the
components constituting the conjugate fibers by
swelling, decomposing or dissolving using a chemical
compound can be used. Especially a method of forming
a nonwoven fabric composed of conjugate fibers
containing an alkali decomposable sea component and
treating it with a neutral or alkaline aqueous
solution for converting the conjugate fibers into
bundles of ultrafine fibers is one of preferred modes
in this invention, since the method is preferred in
view of working environment free from the use of any
solvent. The neutral to alkaline aqueous solution
referred to here is an aqueous solution with pH 6 to
14, and-the chemical compound or the like used is not
especially limited. For example, an aqueous solution
containing an organic or inorganic salt with the pH
kept in the abovementioned range can be used, and
examples of the salt include alkali metal salts such
as sodium hYdroxide, potassium hydroxide, lithium
hydroxide, sodium carbonate and sodium
hydrogencarbonate and alkaline earth metal salts such
as calcium hydroxide and magnesium hydroxide.
Further, as required, an amine such as
triethanolamine, diethanolamine or monoethanolamine,
or weight loss accelerator, carrier, etc. can also be
used together. Above all, sodium hydroxide is
preferred in view of cost, handling easiness, etc.
Further, after the sheet is treated with the
abovementioned neutral to alkaline aqueous solution,
it is preferred to remove the chemical compound,
decomposition product, etc. remaining after
neutralization and washing as required, before
drying.        As described above, after a nonwoven
fabric composed of long conjugate fibers is obtained
in the (A) step, the conjugate fibers are converted
into bundles of ultrafine fibers, to form a nonwoven
fabric composed of ultrafine long fibers in the (B)
step. It is preferred to perform the (C) step of
treating with a high velocity fluid, for example,
performing WJP treatment by water streams,
simultaneously with or subsequently to the (B) step.
The combination of NP treatment and high velocity
fluid treatment allows the ultrafine long fibers to
be highly entangled. The leather-like sheet of this
invention can be produced especially by the
abovementioned process due to the difference between
the fibers likely to be entangled by NP and the
fibers likely to be entangled by high velocity fluid
treatment. That is, this invention uses NP treatment
for thick fibers of 1 to 50 dtex, since excellent
entanglement of thick fibers tends to be obtained by
NP, and uses , high velocity fluid treatment for
ultrafine fibers of 0.0001 to 0.5 dtex, since
excellent entanglement of ultrafine fibers tends to
be obtained by high velocity fluid treatment. For
combining these fiber finenesses and entanglement
methods, the most preferred production method
comprises the steps of sufficiently entangle
conjugate fibers with a fineness of 1 to 50 dtex by
NP, converting the conjugate fibers into bundles of
ultrafine fibers, to obtain ultrafine fibers of
0.0001 to 0.5 dtex, and subsequently performing high
velocity fluid treatment. At this time, it is
preferred to perform the (D) step of laminating and
integrating a woven or knitted  fabric with the
nonwoven fabric composed of ultrafine long fibers by
laminating the woven or knitted fabric and performing
high velocity fluid treatment. In the case where the
unit-area weight of the nonwoven fabric composed of
ultrafine long fibers is high when the nonwoven
fabric composed of ultrafine long fibers is treated
with a high velocity fluid, the rebound of the fluid
increases, making uniform treatment difficult.
Therefore, it is difficult to obtain a highly
entangled nonwoven fabric with a high unit-area
weight by high velocity fluid treatment.        In
this invention, it is found that a woven or knitted
fabric is laminated, a leather-like sheet with a high
unit-area weight can be obtained even though the
unit-area weight of the nonwoven fabric is low, and
that since the load of,NP treatment can be lessened
compared with the method of laminating in the NP
step, the problem that the physical properties are
lowered by the cutting of the conjugate fibers of the
nonwoven fabric and the fibers of the woven or
knitted fabric is unlikely to occur. Especially in
view of tensile strength, tear strength and abrasion
resistance property. it is preferred that the fibers
constituting the woven or knitted fabric are not cut,
and by laminating and integrating the woven or
knitted fabric and the nonwoven fabric composed of
ultrafine long fibers by high velocity fluid
treatment, a leather-like sheet can be obtained
without cutting the fibers constituting the woven or
knitted fabric. Further, if the obtained nonwoven
fabric composed of 



ultrafine long fibers and the woven or knitted fabric
are integrated, such intended functions as hand can
be provided by the woven Or knitted fabric. For
example, for obtaining a highly drapable and
stretchable leather-like sheet, the nonwoven fabric
can be integrated with a highly drapable and
stretchable woven or knitted fabric, to obtain a
leather-like sheet capable of exhibiting the intended
effects.         The method for producing the woven
or knitted fabric is not especially limited, and a
loom suitable for the necessary weave can be used.
Examples of the loom include an air jet loom, water
jet loom, fly shuttle loom, etc. In this case, if the
weave density is too low, the reinforcement effect of
the woven fabric declines, and if the weave density
is too high, the rebound of the fluid during high
velocity fluid treatment increases, not allowing
stable processing. Therefore, it is preferred that
adequate spaces are available between warp threads
and weft threads.         On the other hand, the
method for producing the knitted fabric is not
especially limited either. A knitting machine
suitable for the necessary stitch can be used.
Examples of the knitting machine include a weft
knitting machine, circular knitting machine, tricot
machine, raschel machine, etc.         As methods for
integrating the woven or knitted fabric and the
nonwoven fabric composed of ultrafine long fibers
respectively obtained as described above, it is known
that any one or more as a combination of various
methods such as methods of entangling using  such a
means as NP treatment or high speed fluid treatment
and methods of bonding can be employed. In this
invention, among these methods, in view of excellent
drapability, a method of entangling is employed, and
since entanglement can be achieved without damaging
the knitted fabric, high velocity fluid treatment is
used.        It is preferred that the twist number of
the yarns constituting the woven or knitted fabric is
100 T/m or more. More preferred is 200 T/m or more .
Further, 2000 T/m or less is preferred, and 1800 T/m
or less is more preferred. The reasons are that if
the twist number is less than 100 Tim, the water
penetration capability of the woven or knitted fabric
becomes low, and during high velocity fluid
treatment, the fluid is rebounded, making uniform
processing difficult, hence making it difficult to
raise the flow rate, and that if the twist number is
more than 2000 T/m, the hand is likely to be hard.
The twist number in this invention is obtained by
untwisting a yarn under a load of 90 x l0 by a twist
counter, and dividing the number of untwisting times
found when the yarn has been completely untwisted, by
the length of the untwisted yarn.        In the case
where high velocity fluid treatment is used for
integrating the nonwoven fabric composed of ultrafine
long fibers and the woven or knitted fabric, the high
velocity fluid treatment of the (C) step also for
integration in the (D) step can be performed also for
the conversion treatment of the nonwoven fabric
composed of conjugate long fibers into bundles of
ultrafine fibers in the 



(B) step. That is, the treatment for converting into
bundles of ultrafine fibers and the high velocity
fluid treatment for achieving entanglement are
performed simultaneously. Using high velocity fluid
treatment for both converting splittable conjugate
fibers into bundles of ultrafine fibers and achieving
entanglement or for both dissolving the component
soluble in the high velocity fluid and achieving
entanglement allows the process to be simplified.
However, performing high velocity fluid treatment at
least also after the conversion treatment into
bundles of ultrafine fibers has been virtually
completed is preferred for making more ultrafine
fibers entangled with each other. Further, performing
high velocity fluid treatment after completion of the
conversion treatment into bundles of ultrafine fibers
is preferred.        As the high velocity fluid
treatment, in view of working environment, it is
preferred to perform WJP treatment using water
streams. In this case, it is preferred that the water
is in the state of columnar streams. Columnar streams
can be usually obtained by jetting through holes with
a diameter of 0.06 to 1.0 mm at a pressure of 1 to 60
MPa. To achieve efficient entanglement and to obtain
good surface appearance, it is preferred that the
treatment is performed using holes with a diameter of
0.06 to 0.20 mm arranged at intervals of 5 mm or
less. It is more preferred to use holes with a
diameter of 0.06 to 0.15 mm at intervals of 1 mm or
less. In the case where the high velocity fluid
treatment is performed multiple times, the diameter
and intervals of the holes  are not required to be
always identical. For example, a nozzle with a large
hole diameter and a nozzle with a small hole diameter
can also be used together. However, it is preferred
to use a nozzle with holes of the abovementioned
configuration at least once. Especially it is not
preferred that the hole diameter is more than 0.20
mm, since the impact marks of water streams are
strongly given to the surface, to lower the
smoothness. Further, it is not preferred either that
the hole diameter is less than 0.06 mm, because of
the problem that the holes are likely to be clogged,
and therefore that water must be precisely filtered
to raise the cost.         Furthermore, the water jet
runs toward the nonwoven fabric, and some of the
water is rebounded from the top surface of the
nonwoven fabric while the other water passes through
a suction box, to be removed. In this case, though
the water rebounded from the top surface of the
nonwoven fabric adversely affects the uniform
treatment, it is found that since the woven or
knitted fabric is laminated as described before, the
water penetration capability can be enhanced to
increase the rate of the water passing through the
suction box and removed. Therefore, the laminated
woven or knitted fabric allows processing under
conditions stronger than before, to obtain the
intended abrasion resistance property.
Further, for the purpose of achieving uniform
entanglement in the thickness direction and/or for
the purpose of improving the smoothness of the
surface of the nonwoven fabric, the treatment is
preferably repeated many times. Furthermore, the
water stream  pressure should be selected
appropriately in response to the unit-area weight of
the nonwoven fabric to be treated, and it is
preferred to use a higher pressure for a nonwoven
fabric with a larger unit-area weight. The multiple
times referred to here mean the number of times when
the nonwoven fabric passes each nozzle plate having
holes arranged in the direction perpendicular to the
conveyor and/or cylinder carrying the nonwoven
fabric.        Meanwhile, before the nonwoven fabric
composed of conjugate long fibers or the nonwoven
fabric composed of ultrafine fibers is treated with a
high velocity fluid, the nonwoven fabric may also be
treated by immersion in a fluid. Further, as a method
for improving the surface appearance, the nozzle head
may be moved relatively in the direction different
from the progress direction of the conveyor and/or
cylinder carrying the nonwoven fabric, or after
completion of entanglement, a wire mesh screen or the
like can be inserted between the nonwoven fabric and
the nozzle for water sprinkling treatment. In this
way, the ultrafine fibers can be entangled with each
other till the 10% modulus in the warp direction
becomes preferably 8 N/cm or more, more preferably 10
N/cm or more. 



In general, in case of ultrafine fibers obtained from
conjugate fibers, ultrafine fiber bundles, each
bundle consisting of ultrafine fibers, are mainly
entangled with each other, but if the nonwoven fabric
composed of ultrafine long fibers of this invention
is treated as described above, a nonwoven fabric
composed of ultrafine fibers in which the ultrafine
fibers are highly  entangled with each other to such
an extent that the entanglement between the ultrafine
fiber bundles is little observed can be obtained.
Further, this achievement can also improve the
surface properties such as abrasion property in this
invention.        Further, since the lamination
between the woven or knitted fabric and the nonwoven
fabric composed of ultrafine long fibers can be
achieved with entanglement and integration by the
high velocity fluid treatment, it is preferred to
perform the abovementioned (C) and (D) steps
simultaneously. With this operation, the high
velocity fluid treatment intended for entangling the
ultrafine fibers with each other and the lamination
and integration with the woven or knitted fabric can
be performed simultaneously to simplify the process.
Further, since the fibers are not cut unlike the
lamination and integration by NP, high physical
properties can be obtained. In this case, it is
necessary that at least some of the ultrafine fibers
pass through the woven or knitted fabric. The passing
of the ultrafine fibers through the woven or knitted
fabric can be achieved by greatly moving the fibers
during the high velocity fluid treatment. Therefore,
the passing can be achieved by such means as
adjusting the entanglement achieved by NP without
making extremely strong entanglement, using a nozzle
with a larger hole diameter for the high velocity
fluid treatment, enhancing the pressure of high
velocity fluid treatment, and lowering the processing
velocity of high velocity fluid treatment.
Furthermore, a structure in which the woven or
knitted fabric  is held between a nonwoven fabric
composed of ultrafine long fibers and another
identical or different nonwoven fabric is also
preferred since nonwoven fabrics appear on both
surfaces, to provide an appearance quality different
from that of the woven or knitted fabric. The means
for obtaining this structure is not especially
limited. For examples, fibers with an average fiber
length of 0.1 to 1 cm and an average fiber fineness
of 0.01 to 0.5 dtex are beaten in water containing a
water soluble resin, etc., to prepare a dispersion
with the fibers dispersed at a concentration of about
0.0001 to about 0.1 wt%, and the dispersion is, for
example, deposited on a wire mesh screen to drain,
for producing a nonwoven fabric composed of staple
fibers. This nonwoven fabric and a woven or knitted
fabric are entangled with each other beforehand by
high velocity fluid treatment, and this laminate is
overlaid on a nonwoven fabric composed of ultrafine
long fibers with the woven or knitted fabric kept in
contact with the nonwoven fabric composed of
ultrafine long fibers. The laminate is further
treated with a high velocity fluid, to obtain a
leather-like sheet consisting of a nonwoven fabric
composed of ultrafine fibers, a woven or knitted
fabric and a nonwoven fabric composed of staple
fibers.         Moreover, it is preferred that the
leather-like sheet of this invention is napped at
least on one surface. Meanwhile, the leather-like
sheet of this invention is substantially formed of a
fiber material but has surface appearance similar to
that of general natural leather or artificial leather
unlike a mere nonwoven  fabric. Further, as described
above, in view of the abrasion property of this
invention, it is preferred that the nap length is
shorter. As the means for obtaining nap, raising
treatment using sand paper, brush or the like is
preferred. If the leather-like sheet is dyed, the
raising treatment can be performed before and/or
after dyeing. 



Further, it is preferred that the leather-like sheet
is dyed. The method for dyeing the nonwoven fabric
composed of ultrafine staple fibers is not especially
limited, and the dyeing machine used can be a jet
dyeing machine, thermosol dyeing machine or high
pressure jigger dyeing machine, etc. In view of the
excellent hand of the obtained leather-like sheet, it
is preferred to use a jet dyeing machine for dyeing.
For the purpose of further enhancing the abrasion
resistance property in this invention, fine particles
can be added to the napped leather-like sheet of this
invention.         In the case where fine particles
are added, the material of the fine particles is not
especially limited, if the particles are insoluble in
water. Examples of the fine particles include
inorganic materials such as silica, colloidal silica,
titanium oxide, aluminum and mica and organic
materials such as melamine resin.         In view of
excellent washing durability and the effect of
enhancing the abrasion resistance property, it is
preferred that the average particle size of the fine
particles is 0.001 pm or more.  More preferred is
0.01 pm or more, and further more preferred is 0.05
pm or more. Further, 30 pm or less is preferred, and
20 pm or less is more preferred. Further more
preferred is 10 pm or less. Meanwhile, the average
particle size of the fine particles can be measured
by using a measuring method suitable for the material
and size of the fine particles, for example, by a BET
method, laser method, dynamic scattering method, coal
tar method, etc. In this invention, the volume (mass)
average particle size obtained using a BET method is
especially preferred.        It is preferred that the
fine particle content is 0.01 wt% or more based on
the weight of the leather-like sheet for such reasons
that the hand of the leather-like sheet is not hard
and that the effect of enhancing the abrasion
resistance can be obtained. More preferred is 0.02
wt% or more, and further more preferred is 0.05 wt%
or more. Further, 10 wt% or less is preferred, and 5
wt% or less is more preferred. Further more preferred
is 1 wt% or less.        The means for adding the
fine particles can be adequately selected from a pad
method, a method of using a jet dyeing machine or
jigger dyeing machine, a method of spraying with a
spray, etc. Further, a texture agent and anti-pilling
agent can be added to the sheet as required. The
means for adding a texture agent and anti-pilling
agent can be adequately selected from a pad method, a
method of using a jet dyeing machine or jigger dyeing
machine, a method of spraying with a spray, etc.  



Further, for obtaining soft hand and smooth surface
touch, it is preferred that the leather-like sheet of
this invention contains a softening agent. As the
softening agent, it is preferred to adequately select
from those generally used for woven and knitted
fabrics in response to the material of fibers. For
example, they can be adequately selected from the
names of texture agents and soft finishing agents
enumerated in Senshoku Note (= Dyeing Notebook) 23rd
edition, (published on August 31 2002 by Kabushiki
Kaisha Shikisensha Co., Ltd.). Among them, in view of
excellent softness effect, a silicone-based emulsion
is preferred, and an amino-modified or epoxy-modified
silicone-based emulsion is more preferred. If any of
these softening agents is contained, the abrasion
resistance tends to decline. Therefore, it is
preferred to appropriately adjust the amount of the
softening agent and the amount of the abovementioned
fine particles in reference to the balance between
the intended hand and the abrasion resistance
property. Therefore, though the amount is not
especially limited, a range from 0.01 to 10 t% based
on the weight of the leather-like sheet is preferred
in view of the balance between the hand and the
abrasion resistance property and less stickiness.
The means for adding a softening agent to the
leather-like sheet can be adequately selected from a
pad method, a method of using a jet dyeing machine or
jigger dyeing machine, a method of spraying with a
spray, etc., as in the case of adding fine particles.
In view of cost, it is preferred to add the fine
particles and the  softening agent simultaneously.
Meanwhile, it is preferred that the fine particles
and the softening agent are added after dyeing. It is
not preferred that they are added before dyeing, for
such reasons that they may come off during dyeing to
reduce the effects and that irregular dyeing may
occur. [Examples]         This invention is explained
below in more detail in reference to examples. The
physical property values of the examples were
measured according to the methods described below.
(1) Unit-area weight and apparent density         The
unit-area weight was measured according to the method
of JIS L1096 8.4.2 (1999). Further, the thickness was
measured using a dial thickness gauge (trade name
"Peacock H", produced by Ozaki Mfg. Co., Ltd.), and
the apparent density was obtained by calculation from
the value of unit-area weight. (2) Abrasion
resistance property        In the abrasion resistance
test measured according to JIS L 1096 (1999) 8.17.5
Method E (Martindale method) Load for Furniture (12
kPa), the weight loss of the test fabric was
evaluated after 3000 times and 20000 times of
abrasion, and the grade of appearance was judged in
reference to the criterion table of JIS L 1076 Table
2. Of the results, with regard to appearance, the
lower grade was employed as the evaluation result,
and with regard to weight loss, the weight loss after
20000 times was employed as the evaluation result. 



(3) Stiffness        In the bending repulsion test
measured according to JIS L 1096 (1999) 8.20.1 Method
A (Gurley method), a 38 mm long and 25 mm wide sample
was measured.  (4) Cross sectional form and ratio R/r
of the diameter R of the minimum circumscribed circle
to the radius r of the maximum inscribed circle of
ultrafine fibers         The cross sectional form of
an ultrafine fiber was observed with an electron
microscope, to obtain the cross sectional form and
the ratio R/r of the diameter R of the minimum
circumscribed circle to the diameter r of the maximum
inscribed circle.  (5) Appearance        The
appearance of a napped surface was visually evaluated
in reference to a three-step criterion of the
following double circle, single circle and triangle.
Double circle: Color, nap and smoothness were
uniform, and lighting effects were obtained Single
circle: Color, nap and smoothness were not uniform,
but lighting effects were obtained. Triangle: Color,
nap and smoothness were not uniform, and lighting
effects were not obtained. 



Production Example 1 (Production of a woven fabric)
A low viscosity component consisting of 100%
polyethylene terephthalate (PET) with an intrinsic
viscosity of 0.40 and a high viscosity component
consisting of PET with an intrinsic viscosity  of
0.75 conjugated side by side at a conjugation ratio
by weight of 50:50 were spun and stretched to obtain
12 side-by-side conjugate fiber filaments of 56 dtex.
They were twisted in the S twist direction at a twist
number of 2400 t/m and set with steam at 75C. The
yarn was used as warp and weft, to form a plain weave
as a woven fabric with a weave density of 93 x 64
yarns/2.54 cm and 57 g/m2. The woven fabric was
relaxed at 110C for 20 minutes using a jet dyeing
machine, to obtain a woven fabric with a unit-area
weight of 85 9/m2. Production Example 2 (Production
of a knitted fabric)         PET 100% with an
intrinsic viscosity of 0.65 was spun and stretched to
obtain 12 fiber filaments of 56 dtex. They were
twisted in the S direction at a twist number 1500 t/m
and set with steam at 65C, being used to obtain a
double circular knitted fabric of 44 gauge and 77
g/m2. Production Example 3 (Production of a nonwoven
fabric composed of staple fibers)        PET with an
intrinsic viscosity of 0.65 was spun, stretched and
cut to obtain 5 mm long staple fibers of 0.3 dtex. A
paper making technique was used to obtain a nonwoven
fabric composed of staple fibers with a unit-area
weight of 20 g/m2. Working Example 1         A
conjugate spinning apparatus heated to 290C was used
to extrude 50 parts of PET copolymerized with 8 mol%
of 5-sodium 



sulfoisophthalic acid as a sea component, and 50
parts of PET as an island component from a die with
channels arranged to form 36 islands. The extruded
filament was cooled by a cooling device using air of
room temperature, and taken up at a speed of 5000
m/min using an ejector disposed at a position of 100
cm below the spinning die and using air of room
temperature, being layered on a moving deposition
device made from a wire mesh screen, to forma web.
The conjugate fiber obtained in this case had a fiber
fineness of 3 dtex and a circular cross sectional
form. Then, NP treatment was performed to punch both
the front and rear surfaces using 1 barb type needles
at a punching density of 250 needles/cm2 (500
needles/cm2 in total), to obtain a nonwoven fabric
composed of islands-in-sea type conjugate long fibers
with an apparent density of 0.200 g/cm3.
Subsequently, the nonwoven fabric was immersed in
water heated to about 95C to be shrunken for 2
minutes, and dried at 100C to remove the water. The
obtained sheet was immersed in an alkaline aqueous
solution containing 100 g/L of sodium hydroxide and
15 g/L of a surfactant, to be impregnated with the
alkaline aqueous solution by 112 wt% based on the
weight of the sheet, immediately continuously treated
for decreasing the weight in a box filled with steam
of 90C by microwaves for 5 minutes, washed with water
and dried, to obtain a nonwoven fabric composed of
ultrafine long fibers with a fiber fineness of about
0.042 dtex. The cross sectional form of the ultrafine
fibers was almost circular,  and R/r was 1.1. Then,
the nonwoven fabric composed of ultrafine long fibers
and the woven fabric of Production Example 1 were
laminated in this order (the nonwoven fabric composed
of ultrafine long fibers was above), and in this
state, a nozzle plate with holes of 0.1 mm diameter
arranged at 0.5 mm intervals (nozzle plate a) was
used for performing WJP, to treat the front and rear
surfaces alternately at a treatment speed of 10 m/min
at a jet pressure of 15 mPa (4 times in total), for
entangling the ultrafine fibers and laminating and
integrating with the woven fabric. The cross section
of the composite sheet cut in the direction
perpendicular to the progress direction at WJP was
observed with an electron microscope at a
magnification of 100x. It was found that many
ultrafine fibers passed through the woven fabric.
The surface of the composite sheet obtained as
described above was buffed by a wide belt sander
produced by Kikukawa Iron Works, Inc. using sandpaper
of silicon carbide abrasive grains with grain size
400, till the abrasion loss of the fiber sheet by
buffing reached 3 wt%. Then, it was dyed with a
disperse dye using a circular dyeing machine.
The obtained leather-like sheet was excellent as
shown in Table 1. On the front and rear surfaces of
the leather-like sheet, ranges of 10 cm square were
observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Further, the sheet was
a well stretchable sheet excellent in extension rate
and extension recovery rate.  Working Example 2
The nonwoven fabric composed of staple fibers of
Production Example 3, the woven fabric of Production
Example 1 and the nonwoven fabric composed of
ultrafine long fibers of Working Example 1 were
laminated in this order (the nonwoven fabric composed
of staple fibers was above), and in this state, the
nozzle plate a was used for performing WJP , to treat
the front and rear surfaces alternately at a
treatment speed of 10 m/min at a jet pressure of 15
MPa (4 times in total), for entangling the ultrafine
fibers and for laminating and integrating with the
woven fabric. The section of the composite sheet
obtained by cutting in the direction perpendicular to
the progress direction at WJP was observed with an
electron microscope at a magnification of 100x, and
it was found that many ultrafine fibers passed
through the woven fabric. 



In succession, the same treatment as in Working
Example 1 was performed to obtain a leather-like
sheet.        The obtained leather-like sheet was
excellent as shown in Table 1. On the front and rear
surfaces of the leather-like sheet, ranges of 10 cm
square were observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Further, the sheet was
a well stretchable sheet excellent in extension rate
and extension recovery rate. Working Example 3
The nonwoven fabric composed of ultrafine long fibers
of Working Example 1 and the knitted fabric of
Production Example 2  were laminated in this order
(the nonwoven fabric composed of ultrafine long
fibers was above), and in this state, the nozzle
plate a was used for performing WJP, to treat the
front and rear surfaces alternately at a treatment
speed of 10 m/min at a jet pressure of 15 MPa (4
times in total), for entangling the ultrafine fibers
and for laminating and integrating with the woven
fabric. The section of the composite sheet obtained
by cutting in the direction perpendicular to the
progress direction at WJP was observed with an
electron microscope at a magnification of 100x, and
it was found that many ultrafine fibers passed
through the woven fabric.        In succession, the
same treatment as in Working Example 1 was performed
to obtain a leather-like sheet.        The obtained
leather-like sheet was excellent as shown in Table 1.
On the front and rear surfaces of the leather-like
sheet, ranges of 10 cm square were observed with an
optical microscope at a magnification of 200x, but
cut ends of the woven fabric could not be confirmed.
Working Example 4         A conjugate spinning
apparatus heated to 290C was used to extrude PET and
PET copolymerized with 8 mol% of 5-sodium
sulfoisophthalic acid at a ratio by weight of 50:50
from a die for forming six filaments of each polymer
(12 filaments in total) in which PET and PET
copolymerized with 8 mol% of 5-sodium
sulfoisophthalic acid were disposed alternately
radially in a 



hollow circular section (doughnut-like). The extruded
filaments were cooled by a cooling device using air
of room temperature, and taken up at a speed of 5000
m/min using an ejector disposed at a position of 100
cm below the spinning die and using air of room
temperature, being layered on a moving deposition
device made from a wire mesh screen, to form a web.
The conjugate fibers obtained in this case had a
fiber fineness of 1.2 dtex.        This nonwoven
fabric composed of conjugate long fibers was used and
treated as described in Working Example 1, to obtain
a nonwoven fabric composed of ultrafine long fibers.
Further, R/r was 2.3.         In succession, the
treatment as in Working Example 1 was performed to
obtain a leather-like sheet. The section of the
composite sheet obtained by cutting in the direction
perpendicular to the progress direction at WJP was
observed with an electron microscope at a
magnification of 100x, and it was found that many
ultrafine fibers passed through the woven fabric.
The obtained leather-like sheet was excellent as
shown in Table 1. On the front and rear surfaces of
the leather-like sheet, ranges of 10 cm square were
observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Working Example 5
A conjugate spinning apparatus heated to 290C was
used to extrude 50 parts of polystyrene as a sea
component and 50 parts  of PET as an island component
from a die with channels arranged to form 36 islands.
The extruded filament was cooled by a cooling device
using air of room temperature, and taken up at a
speed of 5000 m/min using an ejector disposed at a
position of 100 cm below the spinning die and using
air of room temperature, being layered on a moving
deposition device made from a wire mesh screen, to
form a web. The conjugate fiber obtained in this case
had a fiber fineness of 3 dtex and a circular
sectional form. Then, NP treatment was performed to
punch both the front and rear surfaces using 1 barb
type needles at a punching density of 250 needles/cm2
(500 needles/cm2 in total), to obtain a nonwoven
fabric composed of islands-in-sea type conjugate
fibers with an apparent density of 0.200 g/cm3. Then,
the nonwoven fabric was immersed in an aqueous
solution containing 12 wt% of polyvinyl alcohol with
a polymerization degree of 500 and a saponification
degree of 88% and heated to about 95C, to have
polyvinyl alcohol deposited by 25% as solid content
based on the weight of the nonwoven fabric, for being
shrunken for 2 minutes simultaneously with being
impregnatedwithpolyvinyl alcohol (hereinafter
referred to as PVA), followed by drying at 100C to
remove water. The obtained sheet was treated with
trichlene of about 30C till polystyrene was perfectly
removed, to obtain a nonwoven fabric composed of
ultrafine long fibers with a fiber fineness of about
0.042 dtex. The sectional form of the ultrafine
fibers was almost circular, and R/r was 1.1. 



Subsequently, the nonwoven fabric composed of
ultrafine long fibers and the woven fabric of
Production Example 1 were laminated in this order
(the nonwoven fabric composed of ultrafine long
fibers was above), and in this state, the nozzle
plate awes used for performing WJP, to treat the
front and rear surfaces alternately at a treatment
speed of 10 m/min at a jet pressure of 15 MPa (4
times in total), for removing PVA and for entangling
the ultrafine fibers. The section of the composite
sheet obtained by cutting in the direction
perpendicular to the progress direction at WJP was
observed with an electron microscope at a
magnification of 100x, and it was found that many
ultrafine fibers passed through the woven fabric.
The sheet was processed as in Working Example 1, to
obtain a leather-like sheet.        The obtained
leather-like sheet was excellent as shown in Table 1.
On the front and rear surfaces of the leather-like
sheet, ranges of 10 cm square were observed with an
optical microscope at a magnification of 200x, but
cut ends of the woven fabric could not be confirmed.
Working Example 6         The leather-like sheet of
Working Example 1 was immersed in an aqueous solution
containing a softening agent (trade name "L-soft"
N-500 Cone, produced by Ipposha Oil Industries Co.,
Ltd.) and fine colloidal silica particles (trade name
"Al Duck" SP-65, produced by Ipposha Oil Industries
Co., Ltd.), and wringed to achieve a colloidal silica
content of 0.5 wt%, then blushed while  being dried
at 100C.         The obtained leather-like sheet was
excellent as shown in Table 1. On the front and rear
surfaces of the leather-like sheet, ranges of 10 cm
square were observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Working Example 7 



The leather-like sheet of Working Example 1 was
immersed in an aqueous solution containing a
softening agent (trade name "L-soft" N-500 Conc,
produced by Ipposha Oil Industries Co., Ltd.) and
also containing an aqueous emulsion of ethylene-vinyl
acetate copolymer (trade name Sumika Flex (registered
trademark) 755, produced by Sumika Chemtex Company,
Limited) , and wringed to achieve an ethylene-vinyl
acetate copolymer content of 0.8 wt%, then blushed
while being dried at 100C.         The obtained
leather-like sheet was excellent as shown in Table 1.
On the front and rear surfaces of the leather-like
sheet, ranges of 10 cm square were observed with an
optical microscope at a magnification of 200x, but
cut ends of the woven fabric could not be confirmed.
Working Example 8        The leather-like sheet of
Working Example 1 was immersed in an aqueous solution
containing a softening agent (trade name "L-soft"
N-500 Conc, produced by Ipposha Oil Industries Co.,
Ltd.)  and also containing an aqueous emulsion of
ethylene-vinyl acetate copolymer (trade name Sumika
Flex (registered trademark) 755, produced by Sumika
Chemtex Company, Limited) , and wringed to achieve an
ethylene-vinyl acetate copolymer content of 30 wt%,
then blushed while being dried at 100C.         The
obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the
leather-like sheet, ranges of 10 cm square were
observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Working Example 9 



The nonwoven fabric composed of ultrafine long fibers
of Working Example 1 and the woven fabric of
Production Example 1 were laminated in this order
(the nonwoven fabric composed of ultrafine long
fibers was above), and in this state, a
polyurethane-based adhesive was applied to stick them
together, and they were bonded with dry heat of 100C.
In succession, the processing as in Working Example 1
was performed to obtain a leather-like sheet.
The obtained leather-like sheet was excellent as
shown in Table 1. On the front and rear surfaces of
the leather-like sheet, ranges of 10 cm square were
observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Further, the sheet was
a well stretchable sheet excellent in extension rate
and extension recovery rate.  Working Example 10 A
web was prepared as in Working Example 1 except that
a conjugate spinning apparatus heated to 290C was
used to extrude PET and nylon 6 at a ratio by weight
of 50:50 from a die for forming six filaments of each
polymer (12 filaments in total) with PET and nylon 6
disposed alternately radially in a hollow circular
section (doughnut-like). The conjugate fibers
obtained in this case had a fiber fineness of 1.2
dtex. Then, NP treatment was performed as in Working
Example 1 (500 needles/cm2 in total) , to obtain a
nonwoven fabric composed of conjugate long fibers
with an apparent density of 0.200 g/cm3.
Subsequently, the nonwoven fabric composed of
conjugate long fibers and the woven fabric of
Production Example 1 were laminated in this order
(the nonwoven fabric composed of conjugate long
fibers was above), and in this state, WJP was
performed using a nozzle plate with holes of 0.14 mm
diameter disposed at 0.7 intervals (nozzle plate b),
to treat the front and rear surfaces alternately at a
treatment speed of 10 m/min at a jet pressure of 35
MPa (4 times in total), for entangling the ultrafine
fibers and for laminating and integrating with the
woven fabric. Further, the conjugate fibers were
physically split by water streams for conversion into
ultrafine fibers. The section of the composite sheet
cut in the direction perpendicular to the progress
direction at WJP was observed with an electron
microscope at a magnification of 100x, and it was
found that many ultrafine fibers passed through the
woven fabric. Further, the cross  sectional form of
the ultrafine fibers was almost circular, and R/r was
2.3.         The composite sheet obtained as
described above was processed as in Working Example
1, to obtain a leather-like sheet.         The
obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the
leather-like sheet, ranges of 10 cm square were
observed with an optical microscope at a
magnification of 200x, but cut ends of the woven
fabric could not be confirmed. Further, the sheet was
a well stretchable sheet excellent in extension rate
and extension recovery rate. 



Working Example 11 A web was prepared as in Working
Example 1, except that a conjugate spinning apparatus
heated to 290C was used to extrude 50 parts of a
copolyester consisting of 68 mol% of terephthalic
acid, 17 mol% of isophthalic acid and 15 mol% of
5-sodium sulfoisophthalic acid as a sea component and
50 parts of PET as an island component from a die
with channels arranged to form 36 islands. The
conjugate fibers obtained in this case had a fiber
fineness of 3 dtex and a circular sectional form.
Then, NP treatment was performed as in Working
Example 1 (500 needles/cm2 in total), to obtain a
nonwoven fabric composed of islands-in-sea type
conjugate long fibers with an apparent density of
0.200 g/cm3. Subsequently, the nonwoven fabric
composed of conjugate long fibers and the woven
fabric of Production Example 1 were laminated in this
order (the nonwoven fabric composed of conjugate long
fibers was  above), and in this case, WJP for jetting
hot water of 95C using the nozzle plate b was
performed to treat the front and rear surfaces
alternately at a treatment speed of 10 m/min at a jet
pressure of 10 MPa (4 times in total). In succession,
WJP of room temperature using the nozzle plate b was
performed to treat the front and rear surfaces
alternately at a treatment speed of 10 m/min at a jet
pressure of 35 MPa (4 times in total), for entangling
the ultrafine fibers and for laminating and
integrating with the woven fabric. Further, the sea
component of the conjugate fibers was dissolved by
hot water, to be removed for conversion into
ultrafine fibers. The ultrafine fibers had a fiber
fineness of about 0.042 dtex, and the section of the
composite sheet cut in the direction perpendicular to
the progress direction at WJP was observed with an
electron microscope at a magnification of 100x. It
was found that many ultrafine fibers passed through
the woven fabric. Further, the cross sectional form
of the ultrafine fibers observed with an electron
microscope was almost circular, and R/r was 1.1.
The composite sheet obtained as described above was
processed as in Working Example 1, to obtain a
leather-like sheet.         The obtained leather-like
sheet was excellent as shown in Table 1. On the front
and rear surfaces of the leather-like sheet, ranges
of 10 cm square were observed with an optical
microscope at a magnification of 200x, but cut ends
of the woven fabric could not be confirmed. Further,
the sheet was a well stretchable sheet excellent in
extension rate and extension recovery rate.
Comparative Example 1        For the nonwoven fabric
composed of ultrafine long fibers obtained as in
Working Example 1, WJP using the nozzle plate a was
performed to treat the front and rear surfaces
alternately at a treatment speed of 10 m/min at a jet
pressure of 8 MPa (4 times in total), for entangling
the ultrafine fibers. 



The surface of the sheet obtained as described above
was buffed by a wide belt sander produced by Kikukawa
Iron Works, Inc. using sandpaper of silicon carbide
abrasive grains with grain size 400, till the
abrasion loss of the fiber sheet by buffing reached 3
wt%, and dyed with a disperse dye using a circular
dyeing machine.        The obtained leather-like
sheet was poor in abrasion resistance property though
it had relatively soft hand as shown in Table 1.
Comparative Example 2         A conjugate spinning
apparatus heated to 290C was used to extrude 50 parts
of PET copolymerized with 8 mol% of 5-sodium
sulfoisophthalic acid as a sea component and 50 parts
of PET as an island component from a die with
channels arranged to form 36 islands. The extruded
filament was cooled by a cooling device using air of
room temperature, and taken up at a speed of 5000
m/min by an ejector disposed at a position of 100 cm
below the spinning die and using air of room
temperature, being layered on a moving deposition
device made from a wire mesh screen, to form a web.
The conjugate fiber obtained in this case had a fiber
fineness of 3  dtex and had a circular sectional
form. This web and the woven fabric of Production
Example 1 were laminated, and NP treatment was
performed to treat from the side of the web and from
the side of the woven fabric respectively at a
punching density of 2000 needles/cm2 using 1 barb
type needles (4000 needles/cm2 in total), to obtain a
sheet in which the nonwoven fabric composed of
islands-in-sea type conjugate long fibers with an
apparent density of 0.255 g/cm3 and the woven fabric
were integrated. Then, the sheet was immersed in
water heated to about 95C, to be shrunken for 2
minutes, and dried at 100C to remove water. The
obtained sheet was immersed in an alkaline aqueous
solution containing 100 g/1 of sodium hydroxide and
15 g/1 of a surfactant, to be impregnated with the
alkaline aqueous solution by 112 wt% based on the
weight of the sheet, immediately continuously treated
in a box filled with steam of 90C using microwaves
for 5 minutes, for weight loss, washed with water and
dried, to obtain a sheet in which the nonwoven fabric
composed of ultrafine long fibers with a fiber
fineness of about 0.042 dtex and the woven fabric
were integrated. The sectional form of the ultrafine
fibers was almost circular, and 12/r was 1.1. Then,
WJP using the nozzle plate a was performed to treat
the front and rear surfaces alternately at a
treatment speed of 10 m/min at 15 MPa (4 times in
total), for entangling the ultrafine fibers. The
section of the composite sheet cut in the direction
perpendicular to the progress direction at WJP was
observed with an electron  microscope at a
magnification of 100x, and it was found that though
many ultrafine fibers passed through the woven
fabric, the woven fabric was partially cut by the NP
treatment performed for integrating the nonwoven
fabric and the woven fabric.         The surface of
the composite sheet obtained as described above was
buffed by a wide belt sander produced by Kikukawa
Iron Works, Inc. using sand paper of silicon carbide
abrasive grains with grain size 400, till the
abrasion loss of the fiber sheet by buffing reached 3
wt%, and dyed with a disperse dye using a circular
dyeing machine. 



The obtained leather- like sheet was poor in abrasion
resistance property though it had relatively soft
hand as shown in Table 1. On the front and rear
surfaces of the leather-like sheet, ranges of 10 cm
square were observed with an optical microscope at a
magnification of 200x, and more than 50 cut ends were
found in the woven fabric. [Table 1]    C 0 C E C 0 a
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Comparative Example1 Comparative Example2   -
[Industrial applicability] 



According to this invention, even a nonwoven fabric
substantially not containing any elastomer and mainly
composed of a fiber material is used, a leather-like
sheet with sufficient physical properties and
appearance quality can be obtained. Since the
leather-like sheet of this invention has such
excellent features as recyclability, easy care
property and yellowing resistance, it can of course
be used as clothing, furniture, car seat,
miscellaneous goods, abrasive cloth, wiper and
filter, and above all, it can be especially
preferably used as car seat and clothing owing to
recyclability and characteristic hand.  [Title of the
document] Claims [Claim 1] A leather-like sheet as a
composite sheet consisting essentially of a nonwoven
fabric composed of ultrafine long fibers in which
ultrafine fibers with a fiber fineness of 0.0001 to
0.5 dtex are entangled with each other, and a woven
or knitted fabric, characterized in that at least
some of the aforementioned ultrafine fibers pass
through the woven or knitted fabric, that the
appearance is grade 3 or higher while the abrasion
loss is 10 mg or less in the evaluation of abrasion
resistance, and that the sheet is substantially
composed of only a fiber material of a non-elastic
polymer.  [Claim 2] A leather-like sheet, according
to claim 1, Wherein the ratio R/r of the diameter R
of the minimum circumScribed circle to the diameter r
of the maximum inscribed circle in the ,cross section
of the aforementioned ultrafine fibers is 1 to 1.4.
[Claim 3] A leather-like sheet, according to claim 1
or 2, wherein the stiffness is 0.1 to 1.0 mN.  [Claim
4] A process for producing a leather-like sheet,
comprising the step of spinning melting polymers at a
speed of 3000 to 6000 m/min and collecting conjugate
fibers with a fiber fineness of 1 to 50 dtex on a
moving net Under suction, followed by the following
steps A, B, C and D, wherein the step A is followed
by the steps B, C and D, and  wherein the step C is
performed simultaneously with or subsequently to the
step B. A. step of treating the conjugate fibers by a
needle punch, to form a nonwoven fabric 



B. Step of farming ultrafine fibers with a fiber
fineness of 0.0001 to 0.5 dtex from the conjugate
fibers by a treatment of converting the conjugate
fibers into bundles of ultrafine fibers 'C. Step of
treating the nonwoven fabric with a high velocity
fluid D. Step of laminating and integrating the
nonwoven fabric with a woven or knitted fabric
[Claim 5] A process for producing a leather-like
Sheet, according to claim 4, wherein the Steps C,and
D are performed simultaneously. [Claim 6] A process
for prOducing a leather-like sheet, comprising the
step of converting a nonwoven fabric obtained by
spinning molten polymers at a speed of 3000 to 6000
m/m, collecting conjugate fibers of 1 to 50 dtex on a
moving net under suction, and treating by a needle
punch, into a nonwoven fabric composed of ultrafine
fibers with a fiber fineness of 0.0001 to 0.5 dtex,
by a treatment converting the conjugate fibers into
bundles of ultrafine fibers; and the step of
perfoLming high velocity fluid treatment for
laminating and integrating the nonwoven fabric with a
woven or knitted fabric. 64  [Claim 7] A process for
producing a leather-like sheet, according to any one
of claims 4 through 6, wherein the ratio R/r of the
diameter R of the minimum circumscribed circle to the
radius r of the maximum inscribed circle in the cross
section of the ultrafine fibers is 1 to 1.4.  [Claim
8] A process for producing a leather-like sheet,
according to any one of claims 4 through 7, wherein
the treatment of conveLLing the conjugate fibers into
bundles of 



ultrafine fibers is a treatment by an alkali. 




