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Abstract

The present invention relates to an artificial
leather having a nap of low orientation on the surface and

short dense fibers, thereby having a good nubuck-like
appearance texture and hand. It also relates to a production
process thereof. The present invention provides an artificial

leather having a nap surface of ultra-fine fibers on at least

one side, which is formed by applying

an elastic polymer to an ultra-fine fiber-entangled substrate,
characterized by being 0.3 g/cm:3 or more in the apparent densify
of the artificial leather, beiﬁg 0.5 mm or less in the nap length,
and being 25% or less in the R value obtained f'rom the goniometric
reflectance distribution measured with the nap surface rqtated from
0 degree to 180 degrees using a goniophotometer. The present
invention also.provides a process for producing a nubuck-like
artificial leather. in which a sheet obtained by applying an elastic
polymer to an ultra-fine fiber-entangled substrate is ralsed to.
produce a napped shéet, comprising the steps of applying an elastic
polymer to an ultra-fine fiber-entangled substrate, substantialiy
solidifyihg the elastic polymer, inunersing the bolymer-deposited
fiber-entangled substrate intd a swellling agent of the elastic
polymer, to swell the elastic polymer, compressing the sheet in

the normal direction of the sheet, removing the swellling agent by

an agqueous solvent, and raising the sheet on at least

one side.
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SPECIFICATION

A nubuck-like artificial leather and a production process

thereotf

Technical Field

The present invention relates to an artificial
leather which looks like nubuck, and a production process

thereof.

Furthermore, the present invention relates to an
artificial leather with a surface nap of low orientation and
having short nap fibers densely spaced, thereby giving a
nubuck-like look. The present invention also relates to a

production process thereof.

Background Arts

In recent yvears, there has been a rapid evolution
in techniques for the production of artificial leathers
having nap produced from synthetic ultra-fine fiber-
entangled substrates and elastic polymers. These artificial
leathers have been widely accepted in diverse areas such as

high quality fashion, car sheets, interior, furniture, etc.

These artificial leather production techniques
have shown remarkable progress, especially in the area of
suede-like artificial leathers. Since these artificial
leathers have many ultra-fine fibers raised on the surfaces,

the following problem arises at the time of sewing.

Since the nap of an artificial leather fabric 1is
highly oriented, a product obtained by sewing many fabric
plieces together that differ in nap orientation, results 1n a
product that shows different color shades due to the

differences in orientation of the nap surfaces sewn
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together. This can be prevented by sewing together only

these fabric pieces with the same nap or orientation. For

this reason, all of the fabric pieces cannot be effectively

used, and there is a limit in the sewing yield.

Therefore, it is desirable to develop an

artificial leather with a nap surface that has small color

shade differences and provides good sewiling yield.

Such artificial leather is more suitable for a
nubuck-like artificial leather (where the nap 1s short and

dense) rather than for a suede-like artificial leather

(where the nap is long).

In the conventional production of artificial
leathers consisting of ultra-fine fibers and elastic
polymers, there are several known techniques for shortening

and densifying the nap raised on the surface.

For example, Japanese Patent Laid-Open (Kokal)
No. Hei7-126986 describes a method comprising the steps ot
slitting a sheet composed of ultra-fine fibers and an
elastic polymer, cocating the slit surface with a solution
containing a solvent of said elastic polymer, and buffing

the surface coated with the solvent-containing solution.

Furthermore, Japanese Patent Laid-Open (Kokal)

'

No. Hei7-126985 proposes a method comprising the steps o:

impregnating a conjugate fiber sheet with an elastic
polymer, partially squeezing the elastic polymer 1in the
normal direction from the surface of the substrate,
coagulating, making the conjugate fibers ultra-fine,

applying a solvent of the elastic polymer to the non-raised

surface, coagulating, and buffering the solvent-applied

surface.
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The method described in JP-A-7-126986 has a
problem 1n that it 1s difficult to control the degree of
solution impregnation in the normal direction of the sheet,
while the method described in JP-A-7-126985 has a problem in
that it 1s difficult to control the sgueezed amount when the
sheet thickness fluctuates due to various reasons. As a
result, though the denseness of the nap improves, the nap
length i1s likely to be uneven, depending on the degree of
buffing. Furthermore, although the nap length can be
shortened since the adhesive strength between the ultra-fine
fibers and the elastic polymer increases, there is another

problem in that the product looks less soft.

Summary of the Invention

The present invention relates to an artificial
leather with a nap surface small in visual color shade
difference, and providing a good sewing yield. With the
successful development of the artificial leather, an
unprecedentedly visually excellent nubuck-like artificial

leather 1s intended to be provided.

The present invention further relates to a process
for the production of the above artificial leather,
particularly the unprecedentedly visually excellent

nubuck-like artificial leather.

The present i1nvention also provides a process for
allowing the production of the above artificial leather,
particularly a nubuck-like artificial leather having a soft
surface and having a nap surface very small in the visual

color shade difference.

The nubuck-like artificial leather of the present
invention has the following physical and material

properties.
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An artificial leather having a nap surface of
ultra-fine fibers at least on one side, which is formed by
applying an elastic polymer to an ultra-fine fiber-entangled
substrate, characterized by being 0.3 g/cm® or more in the
apparent density of the artificial leather, being 0.5 mm or
less 1n the nap length, and having an R value of 25% or
less. The R value 1s obtained from the following formula
based on the goniometric reflectance distribution measured
with the nap surface rotated from 0 degree to 180 degrees

using a goniophotometer:
R value (%) = (R1 - R3)/(R1 - R2) x 100;

where R1 1s the quantity of reflected light at 0 degree; R2
1s the minimum quantity of reflected light in a range from 0
to 180 degrees; and R3 1is the quantity of reflected light at
180 degrees.

A process for producing a nubuck-like artificial

leather of the present invention is summarized as follows:

A process for producing a nubuck-like artificial
leather, in which a sheet obtained by applying an elastic
polymer to an ultra-fine fiber-entangled substrate is raised
to produce a napped sheet, comprising the steps of applying
an elastic polymer to an ultra-fine fiber-entangled
substrate, substantially solidifying the elastic polymer,
immersing the polymer-deposited fiber-entangled substrate
into a swelling agent of the elastic polymer, to swell the

elastic polymer, compressing the sheet in the normal

direction of the sheet, removing the swelling agent by an

agqueous solvent, and raising the sheet at least on one side.

A process for producing a nubuck-like artificial
leather is made according to the above process, wherein the
constraint at the nap base is eased before or after nap

4
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railsing, for making the nap less oriented, by caustic

reducing the ultra-fine fibers or rubbing the nap raised

fabric as a whole.

The above artificial leather and the production
process thereof of the present invention can provide an
artificial leather with a nap surface that has small visual
color shade differences and gives good sewing yield, thereby

providling an unprecedentedly visually excellent nubuck-like

artificial leather.

Brief Description of the Drawings

Fig. 1 1s a schematic model diagram for
1llustrating the method for measuring the goniometric

reflectance distribution in the present invention.

Fig. 2 shows an example of the goniometric
reflectance distribution shown by a conventional artificial

leather.

Fig. 3 1s an example of the goniometric
reflectance distribution shown by the nubuck-like artificial

leather of the present invention.

Detailed Description of the Invention

The nubuck-like artificial leather of the present

invention and the production process thereof are described

below 1in detail.

The inventors studied intensively to solve the
above problem, 1.e., the problem of sewing due to the
surface gloss difference depending on the orientation of
nap, for developing an artificial leather improved in the
sewing yield. The problem can be solved by specifying the

reflection of light from the nap surface, i.e., by keeping

5
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the surface gloss difference as small as possible, thereby

providing an unprecedentedly good nubuck-like artificial

leather can be obtained.

g—

The nubuck-like artificial leather of the present

invention is characterized by being 25% or less 1in the

R value obtained from the goniometric reflection

distribution measured by rotating the nap surface

from 0 degree to 180 degrees using a goniophotometer.

The R value is described below.

In general, an artificial leather with a nap

surface of ultra-fine fibers (on at least one side) 1s

obtained by applying an elastic polymer to an ultra-fine

fiber-entangled substrate. The nap is usually raised by
buffing the surface of the sheet in the longitudinal
direction, for example, using sand paper 1n the ralsing

process. In this case, the nap is oriented in the buffing

direction. The direction in which the nap 1is likely to fall

when the nap surface is brushed is defined as the forward
direction, and the direction in which the nap i1s likely to

be raised is defined as the reverse direction.

The method for measuring the goniometric

reflection distribution in the present invention 1s
described below with reference to the model diagram shown 1in

Fig. 1.

At first, a goniophotometer (Model GP-1R or
GP-200) with a halogen lamp (12 V, 50 W) as a light source
is used. The incident light (i) is turned toward the
central point (0) at an angle of incidence (a) of 60 degrees

against the normal (N) of the surface of an artificial

leather (S), while the receiving angle (y) of the reflected

light (R) is 60 degrees. On the other hand, nylon filaments
6



10

15

20

23

30

76199-135 CA 02277077 2004-04-06

(210D-15f, produced by Toray Industries, Inc.) are used to
form a double pile fabric consisting of 85 warp threads per

inch and 57 weft threads per inch, having 594 piles

2

per 25 mm® with a pile length of 2.6 mm (thickness from the

back of the fabric to the tips of piles), and the fabric 1is
heat-set and has the piles inclined 1n one directilion, as a
brush fabric. It is stuck and fixed to a 400 g load with a
10 cm long x 10 cm wide flat surface, and the laminate 1s

placed on the nap surface of an artificlal leather and

driven to rub 1n the forward direction of the nap at a speed
of 5 m/second. This operation 1s repeated 5 times to make a

speclimen.

The above condition 1s close to a condition under
which a lint brush 1s used to remove dust from the clothes.
This specimen 1s set as shown 1n Fig. 1, with the forward
direction (a) of the nap kept perpendicular to the 1incident
light (i). The angle of the specimen 1n this position

1s 0 degree.

In this state, a source light 1s applied and at
the same time, the artificial leather 1s continuously
rotated in the arrow direction by 180 degrees, to measure
the reflected light (R) continuously to obtain the

goniometric reflectance distribution.

In this case, the quantity of reflected light on

P
p—

ferent

the goniometric reflectance distribution becomes di:

depending on the hue of the artificial leather, even though
the quantity of incident light 1s the same. Therefore, the
R value (%) of the present invention 1s obtained under the

following reference conditions.

At first, a magnesium fluoride white plate 1s used

to adjust the full scale at 100% using a lumlnous quantity
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control and the sensitivity control of the goniophotometer.
Then, if a dark-colored artificial leather is, for example,
set under the above conditions, the quantity of reflected
light varies at low positions as a matter of course. If a
light colored artificial leather 1s set under said
conditions, the quantity of reflected light wvaries at
positions higher than those of the dark colored artificial

leather as a matter of course.

To eliminate the difference due to the hue of an
artificial leather for evaluation in reference to the same
criterion, the luminous quantity control and the sensitivity
control of the goniophotometer are adjusted to ensure that
the gquantity of reflected light with the forward direction
(a) of the nap kept perpendicular to the incident light (1)
(with the specimen angle set a 0 degree) comes at the 50%
position (X) of the magnesium fluoride white sheet. Then,
measurement is initiated to obtain the goniometric
reflectance distribution as shown in Fig. 2. This 1s used

to obtain the R value (%) from the formula below. However,

since artificial leather is also somewhat irregular on the
surface, five specimens are measured, and thelr mean value

is obtained. The R wvalue 1is defined as follows:
R value (%) = (Rl - R3)/(R1 - R2) x 100;

where R1 i1is the quantity of reflected light at 0 degree; R2,
the minimum guantity of reflected light i1n a range from 0 to
180 degrees; and R3, the quantity of reflected light at

180 degrees.

Further detailed description 1s made with
reference to an example of the goniometric reflectance

distribution.
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The R1 of the present invention indicates the R1

on the goniometric reflectance distribution of Fig. 2, that

is, the quantity of reflected light when the source light

falls on the nap perpendicular to the forward direction of

the nap. R2 indicates the lowest quantity of reflected

light when the artificial leather is continuously rotated at
a constant speed in the arrow direction of Fig. 1 through
180 degrees. R3 indicates the quantity of reflected light
at the position of 180-degree rotation, i.e., where the

—

orientation of the nap becomes quite contrary to that at Rl1.

The inventors found that when the R value (%) as
defined above, is 25% or less, preferably 20% or less, more
preferably 15% or less, then the gloss difference of the nap

surface is small. Hence the visual color shade difference

is small even if fabric pieces of different orientations are
sewn together. Therefore the fabrics can be effectively
used to improve the sewing yield. The inventors also found
that it 1is preferable that the R value (%) of the

nubuck-like artificial leather of the present invention

is 0.1% or more, more preferably 0.5% or more. 1If the R

value (%) is too small, the artificial leather looks

visually poor.

In the present invention, the ultra-fine
fiber-entangled substrate can be obtained, for example, by
forming conjugate fibers by conjugated spinning or polymer
blended spinning of at least two polymers different 1in
nature or forming ultra-fine fibers by direct spinning of a
single polymer, forming them into a web, converting i1t into
a nonwoven fabric by any entangling means such as needle

punching or water jet punching, dissolving away at least one

polymer (in the case of conjugate fibers), or physically or

chemically peeling or splitting, to make ultra-fine fibers.
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The conjugate fibers and ultra-fine fibers are not
especially limited in form, and it i1s only required that an

ultra-fine fiber-entangled substrate can be obtained.

As regards the conjugate fibers, the polymers that

can be used to form the ultra-fine fibers include polyamides

such as nylon 6, nylon 66, nylon 12 and nylon copolymers,
and polyesters such as polyethylene terephthalate,
polyethylene terephthalate copolymers, polybutylene
terephthalate, polybutylene terephthalate copolymers,
polypropylene terephthalate and polypropylene terephthalate
copolymers. The polymers that can be used to be dissolved
away or physically or chemically peeled or split include the
above said polyamides and polyesters, and polyolefins such
as polyethylene, polystyrene and polypropylene. Polymers
can be selected in combination, considering the section
formability, spinnability, stretchability, etc. of

ultra-fine fibers.

Since a sheet of the present i1nvention 1s often
softened by an alkali (caustic reduction treatment), an
alkali-soluble polymer which 1s i1nsoluble in the solvent of
the elastic polymer 1s preferably used as one of the
polymers of the conjugate fibers. It 1s particularly
preferred that the alkali-soluble polymer 1s a co-polyester
malnly composed of terephthalic acid and ethylene glycol,
and contailning 6 to 12 mol% of 5-sodiumsulfoisophthalic acid
and/or 0 to 10 mol% of isophthalic acid, each based on the

total amount of the acids.

The polymer for forming the ultra-fine fibers can
also contain such additives as a light-resisting agent,

pigment, deluster, electricity controlling agent and flame

retardant.

10
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The ultra-fine fibers of the present i1invention can
be single fibers, but fiber bundles each consisting of
plural fibers are preferable. It 1s preferable that the
number of fibers of each fiber bundle 1s at least 5 or more.
More preferable is 15 or more, and particularly preferable
is 30 or more. The reason is that i1f the number of fibers
constituting each bundle is larger, a denser nap structure
can be formed. It should be noted that the preferable

number of fibers depends on the fineness of fibers.

It is preferable that the average fineness of
ultra-fine fibers is in a range of 0.001 dtex to 0.1 dtex 1n
view of the hand, surface touch, color developability, nap

denseness, etc., of the nubuck-like artificial leather.

If the average fineness of ultra-fine fibers 1is
larger within this range, it 1s desirable that the number of
the fibers constituting each ultra-fine fiber bundle 1s
smaller, and if the average fineness of ultra-fine fibers 1is
smaller within this range, it 1s desirable that the number
of the fibers constituting each ultra-fine fiber bundle 1is

larger.

If the average fineness of the ultra-fine fibers
is less than 0.001 dtex, the strength of the fibers
declines, and the nap may be likely to be cut by buffering.
If more than 0.1 dtex, it becomes hard to cut the nap short
uniformly, and an irregular nap may occur, not allowing the

effect of the present invention to be achieved.

A preferable average fineness range of the ultra-

fine fibers 1s 0.005 dtex to 0.05 dtex.

The base material of the artificial leather of the
present invention is obtained by applying an elastic polymer
to an ultra-fine fiber-entangled substrate.

11
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The elastic polymer 1i1s not especially limited.
For example, a polyurethane can be typically used, and
furthermore one or more in combination of polyester diol
based polyurethanes, polyether diol based polyurethanes,
polycarbonate diol based polyurethanes, etc. can be
preferably used in view of the hand and surface touch of the
artificial leather. The elastic polymer can also contain
such additives as colorants, antioxidants, antistatic
agents, dispersing agents, softening agents and coagulation

regulators.

A few preferable features of the nubuck-like
artificial leather of the present invention are now
described. It is seen from Fig. 3 that the R value (%)
1s 25% or less. Furthermore, there 1s little change 1n the
guantity of reflected light at about 90 degrees. Compare
this feature to the sizeable differences in the two troughs
(on either side of 90 degrees) of conventional artificial
leather as shown 1n Fig. 2. This suggests that the
preferable artificial leather of the present invention
hardly shows the change of the quantity of reflected light
at about 90 degrees, and 1s unlikely to cause color shade

difference.

12
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It is important the nubuck-like artificial leather
of the present invention has a high apparent density as the
artificial leather as a whole and 1s kept as rich as
possible in the fibers on the surface. As a rule of thumb,
a density of 0.3 g/cm® or more is necessary, and 0.4 g/cm’ or
more is preferable. The apparent density refers to a value
obtained by dividing the areal unit weight of the artificial
leather by its thickness. The high apparent density of the
artificial leather as a whole makes the apparent density of
the ultra-fine fibers higher, and this 1s i1mportant for

obtaining the denseness of nubuck-like nap.

The method for increasing the apparent density of
the artificial leather as a whole is described later 1in
detail in the process for producing the artificial leather

of the present invention.

13
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If the apparent density of the artificial leather
is less than 0.3 g/cm’, the artificial leather generally
tends to have the nap more regularly oriented and tends to
have the elastic polymer exposed on the surface. This, 1n
turn, results in a larger difference of the two troughs
about 90 degrees in the graph of the quantity of reflected
light vs. rotation angle - somewhat akin to on the
reflectance distribution of conventional artificial leather
shown in Fig. 2. When the apparent density 1s below the
threshold of 0.3 g/cm’, the color shade difference is quite

visible.

14
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So, such a low apparent density is unacceptable in

the present invention.

The gquantity of reflected light generally changes depending
on the nap on th;a surface of the artificial leather. The nap on
the surface of the artificial leather can be obtained by buffing
a sheet with an elastic polymer applied to an ultra-fine
fiber-entangled substrate, at least on one side using, for example,
sand. paper. To make the prese’ni: invention more effective, it is
important that the nap of ultra-fine fibers is more uniformly short.

The length of nap refers to the léngth from the bottom t‘o the
top of. the nap laid down by brushing the nap surface, and any brush
which can open and lay down the nap can be used. In the artificial
leather of the present iﬁvention, it is' important that the length
is 0.5 mm or less. If the nap length is more than 0.5 mm, the nap
is more regularly oriented, and the R value (%) tends to be large,
making it difficult to obtain the nubuck-like artificial leather
of the present invention.

It 1s also preferable that the nap length of the ultra-fine
fibers is uniform like the piles of velvet and shorter. The nap
in this state can be obtained by using the following- ‘means ivn any
proper combination for raising: increasing the buffing speed, using
sand paper with finer abrasive gralilns, increasing the adhesiveness
between the ultra-fine fibers and the elastic.polymer before buffing,

coating the sheet surface with inorganic fine grains by brushing

15
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for increasing the frictional resistanc_:e and bu'fferi_ng at a high
speed. '

It is es‘seﬁtially necessary that the artificial. leather of the
present invention has nap of ultra-fine fibers and that the nap
length is 0.05 mm or more. A preferable nap length range is 0.1
mm to 0.5 mm, and a more preferable range i1s 0.1 mm to 9.4 mm. If
the nap length is less than 0.05 mm, the leather-1like appearance
is lost.

As a general trend, if the number of ultra-£fine fiberé is larger

and the nap length is short, then the artificial leather tends
to be poor in hand and touch.

ToO cohtrol the above trend, for obtaining a nubuck-like
artificial leather with good texture, it is effective,
for example, that if’the polymer foi:'ming the ultra-fiﬁé fibers is
a polyester or co-polyester, the ultra-fine fibers are treated by
caustic reduction using an alkali solution -before or after dyeing,
to form voids among the fibers of the nap, ‘for thinning the fibe:s
at the top of the nap. 1If the polymer forming the ultra-fine fiber's
1s a polyamide, it is effective to pre-treat by a swelling agent
énd to physically rub in the step 6f dyeing.. -

The caustic reduction treatment or the physical rubbing
treatment can ease the constraint at the 'base of the nap, and as
a result, the nap can be eased in orientation, to give an effect

" of lowering the R value (%).

16
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The process for producing the nubuck-like artificial leather

of the present invention is described below.

The nubuck-like artificial leather of the present invention
can be produced by a process, in which a sheet obtained by applying

an elastic polymer to an ultra-fine fiber-entangled substrate is
raised into a napped sheet as practiced conventionally for producing
an artificial leather, comprising the steps of applying an elastic
polymer. to an ultra-fine fiber-entangled substrate, substantially
solidifying the elastic polymer, immersing the polymer-deposited
fiber-entangled substrate into a swelling agent of the glastic

polymer, compressing the sheet in the norfnai direction of the sheet,

removing the swelling agent by an aqueous solvént, and raising at

least on one side.

At first, an ultra-fihe fiber-entangled substrate or a
conjugate fiber-entangled substrate capable of producing
ultra-fine fibers by any léter ultra-fine fiber forming means is
produced in the present invention. For example, to produce the
ultra-fine fiber-entangled substrate, ultra-fine fibers are
shortened to 15 mm or less aﬁd formed into a web by a paper-making

technique, and the web is punched by water jet, to produce a

fiber-entangled substrate. In another method, a long
fiber-entangled substrate can be produced by melt blow method.
In still further methods, the sheet can be punched by needles

or water jet, etc., to make a fiber-entangled substrate.

17
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On the other hand, a conjugate fiber-entangled substrate can

be produced by shortening conjugate fibers, forming a web according
to a conventional method such as card croéslapper method, random
webber method or melt blow method, forming a sheet of conjugate

fibers by needle punching, and making the conjugate fibers

ultra-fine by a solvent, heat treatment or mechanical treatment,

etc.

Then, in the present invention, an elastic poiymer is applied
to the fiber-entangled s'ubstrate. However, before the elastic
polymer is applied, it is preferable to heat-treat the fiber-
entangled substrate for shrinking, or to pressurize ;i.t us:i.'ng- aroll
or plate with heating, or to pressurize it in a wet state by a
so-called wet press, respect-ively for densifying the fiber-
entangled substrate, or applying a size sucﬁ as polyvinyl alcohol,
for shape integration, since the product grade can be improved.

The structure of the fiber-entangled substrate is generally
a structure of three-dimensionally entangled ultra-fine fibers as
described above, and a thinner substrate of this structure may not
be able to be used depending on applications,-‘ since the strength
is too low. |

As an embodiment for solving the problem of low strength, it

L

is preferable to use an ultra-fine fiber-entangled
substrate and a woven fabric and/or knitted fabric together, as

an lntegrated fiber-entangled substrate.
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The fiber-entangled substrate integrated with a woven fabric
and/or knitted fabric can be obtained, for example, by overlaying
the above mentioned web of ultra-fine fibers or conjugate fibers
on a woven fabric and/or knitted fabric, and combining them by needle
punching or water jet punching.

The integrated fiber-entangled structure can be produced by
overlaying a woven fabric and/or knitted fabric on one or both sides
of a web, and entangling them, or by overlaying a woven fabric and/or
knitted fabric on one side of the web, entangling them to produce
an integrated fiber-entangled structure, overlaying a plurality
of such integrated fiber-entangled structures, and cutting the
entire integrated structure into halves in the direction parallel

to the surface (to produce two sheets with one half thickness of

the original sheet).

In this embodiment, the yarns used to form the woven fabric
or knitted fabric can be filament yarns, spun yarns or blended yarns
consisting of filamentsland short fibers, etc., and are not
especially limited.

The woven fabric or knitt‘ed fabric can be a warp knitted fabric,
weft knitted fabric such as tricot fabric, or any of various knitted
fabrics derived from these basic knitted fabrics, or plain weave
fabric, twill weave fabric, satin weave fabric and any of various

woven fabrics derived from these basic woven fabrics, and 1is

especially not limited.
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When a web of ultra-fine fibers or conjugate fibers is firmly
entangled with a woven fabric or knitted fabric by needle punching,

the yarns used in the woven fabric or knitted __fabric may be cut,

depending on the kind of yarns used. To prevent this, it is

preferable that such yarns are high twisted yarmns.

It is preferable that the count of twist of the high twisted
varns is 500 T/m to 4500 T/m. A more preferable range is 1500 T/m
to 4500 T/m, and the most preferable range is 2000 T/m to 4500 T/m.’
If the count of twist is less than 500 T/m, since the single fiﬁers
constituting the yvarns are insufficiently tightened together, the
fibers are likelf .to be caught by- the needleé when the fibe-r-

entangled substrate is formed, and are likely to be damaged.

If the count of twist is too large, then the yarns are so hard

that the product has a tough, rather than soft texture. So, 1t is

desirable that the count of twist is 4000 T/m or less.

It is preferable that the woven fabric or knitted fabric uses

the high twisted yarns at least partially. It is 'especially

preferable that all the yarns constituting the woven fabric oro
knitted fabric are high twisted yarns, since a high strength can
be manifested. The high twisted yarns can also have a p’olyvin:{l

alcohol based size or acrylic size applied.

The fibers constituting the woven fabric or knitted fabric can
- be made of a polyester, polyamide, polyethylene, pblypropylene or
any of thelr copolymers.
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Above all, it is preferable to use any one or more of polyesters,

polyamides and their copolymers. It is especially preferable to

use a polyvester or co-polyester since the caustic reduction

treatment can be effected and since the hand of the product'can
be easily adjusted.

To soften the artif‘icial leather in hand, it is also preferable
that the fibers constituting the woven fabric or knitted fabric
are conjugate fibers which allows its at least one component to
be dissolved away or which can be peeled or spl;i.t by heat treatment
or mechanical treatment, etc., and are integfally'entangledmwith
the web of ultra-fine fibers or conjugate fibers, being made

ultra-fine before or after applying the elastic polymer.

When the yarns constituting the woven fabric or knitted fabric

are conjugated fibers, the sectional form of- the fibers is not

particularly limited. However, it is preferable that the yarns

constituting the woven fabric or knitted fabric are islands-in-sea
type conjugate fibers with an alkali soluble polymer as the sea
component, and especially that the alkali soluble polymer is a
cCo-polyester mainlycomposed of terephthalic acid aﬁd ethylene
glycol, and containing 6 to 12 ﬁol% Sf 5-sodiumsulfoisophthalic
acid and/or 0 to 10 mol% of isophthalic acid, each

on the total amount of the acids.

It 1s preferable that the average fiber diameter of the single

fibers constituting the woven fabric or knitted fabric is 1 pm to

30 pm. A more preferable range is 2 ym to 15 pm. It is preferable
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that the average yvarn diameter of the yvarns constituting the woven

fabric or knitted fabric is 30 mm to 150 prm. A more preferable range

is 50 pym to 120 pm.

If the average-fiber diameter of the single fibers is less than
1l pm, the strength is likely to decline though it is preferable
for softening the pro‘duct. On the other hand, if more than 30 pm,
the reverse trend is likely to occur. 1If the average yarn diameter
of the yarns is less than 30 nm, the woven fabric or knitted fabric
is 1likely to be wrinkled when integrated with the wéb, and if more

than 150 pm, the woven fabric or knitted fabric is poorly integrat'ed

with the web, and is likely to peel unpreferably.

In the present invention the fiber-entangled substrate to
which the elastic polymer is applied can be a fiber-entangled
substrate of ultra-fine fibers or an integrated fiber-entangled
substrate consisting of ultra-fine fibers and a woven fabric or
knitted fabric as described before. Furthermore, it can be a
fiber-entangled substrate of conjugate fibers or an integrated
fiber-entangled substrate consisting of conjugate fibers and a
woven fabric or knitted fabric, or an integrated fiber-entangled
substrate consisting of conjugate fibers and a woven fabric Or
knitted fabric formed by conjugate fibers. iFﬁrthermOre, after
substantially solidifying the elastic polymer applied to any of

these fiber-entangled substrates, a solvent that does not

dissolve the elastic polymer can be used to make the conjugate
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fibers ultra-fine preferably since the product can be softened and

thinned.
That 1s, the process of making fibers ultra-fine afte_r applying

the elastic polymer is also included in the idea of impregnating

the ultra-fine fiber-entangled substrate with the elastic polymer

in the present invention.

The elastic polymers which can be used in the present invention
include polyurethane elastomers, acrylonitrile-butadiene rubber,
butadiene rubber, natural.rubber. polyvinyl chloride, polyamides,
etc.

Above all, a polyurethéne elastomer is preferable in view of
processability in the production of the nubudk-like artificial
leather of the present invention, the grade of the final product,

etc. - It is especially preferable to use one or more in combination

of: polyester diol based polyurethanes, polyether diol based
polyurethanes and polycarbonate diol based polyurethanes each

with an average molecular weight of 500 to 3000. Furthermore, if
caustic reduction treatment is applied later, a polyether diol

based polyurethane or polycarbonate diol based polyurethane is
preferably used.

In the present invention, the fiber-entangled substrate is
impregnated or coated with any of these elastic polymers , and causes

the solvent of the elastic polymer to be removed, to substantially

solidify the elastic polymer.
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"Substantially solidifying the elastic polymer" means a state
where even if the solvent partially remains in the elastic polymer,
when the sheet is compressed to one half of the thickness and
released, the elastic high polymer is not squeezed out together
with the solvent.

When the elastic polymer is applied, the elastic polymer can
contain, as required, such additives as a colorant, antioxidant,
antistatic agent, dispersing agent, softening agent and coagulation
regulator.

The sheet consisting of a fiber-entangled substrate and an
elastic polymer obtained like this is then immersed in a solution
containing a swelling agent for the elastic polymer, to swell the
elastic polymer, and the sheet is compressed in the normal direction

of the sheet.

For the above compression treatment, if the sheet is obtained
by applying an elastic polymer to a fiber-entangled substrate of
conjugate fibers or an integrated fiber-entangled substrate
consisting of conjugate fibers and a woven fabric or knitted fabric,
or an integrated fiber-entangled substrate consisting of conjugate
fibers and a woven fabric or knitted fabric formed by conjugate
fibers, the conjugate fibers are made ultra-fine by using a solvent
incapable of dissolving the elastic polymer, and the sheet 1s
densified by pressurization using a roll, etc. with heating. Then,
it is immersed in a solution containing a sweiling agent for the

elastic polymer, to swell the elastic polymer, and the sheet 1is
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compressed in the normal direction of the sheet. In another
preferable method, the conjugate fibers without being made

ultra-fine are immersed in a solution containing a swelling agent

for the elastic polymer, to swell the elastic polymer, and the sheet
is compressed in the normal direction of the sheet, the conjugate
fibers being then made ultra-fine.

The swelling agent is a solvent good in affinity to water, and
it is preferable to use the solvent after diluting it byﬁater.

The preferable concentration of the solution containing the
swelling agent is a concentration at which the elastic polymer is
swollen without being dissolved, and has such an effect that v?hén
the sheet treated by the swelling agent is comf)ressed to one half
of the thickness and reléased, 1t restores its thickness up to 90%
or less of the original‘thickness. The solvents which can be used
here include dimethylformam;de, dimethylacetamide, dimethyl
sulfoxide, etc., and the swelling agent is obtained by properly
diluting any of the solvents by water. The swelling agent
concentration depends on the elastic polymer used in the
fiber-entangled subétrate, and cannot be specified- generally. As
a rule of thumb, it is preferablé that fhe.concentration is 60%
or more. More preferable is 80% or more. If the swélling agent
concent;ation is ;ess than 60%} the thickness reduction rate is
| too low, and the product is 1likely to be less dense. If the swelling
agent concentration is too high, the elastic -polymer is dissolved

to lower the shape stability unpreferably. The sheet immersion
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time in the swelling agent and the sheet compression ratio can be
properly adjusted, considering the elastic polymer used, the amount
of the elastic polymer deposited, etc.

According to various examinations by the inventors, when the
sheet immersed in the swelling agent 1is compresSed to ensure that
the sheet thickness retaining rate with the sheet compressed 1in
the normal direction of the sheet and solidified is in a range of
50% to 90% of the sheet thickness before immersion, generally good

results can be obtained.

The technique of the present invention is different from any
technique in which a sheet coated with a swelling agent solution
by a gravure coater or spray coater, or a sheet with a swelling
solution transferred from a releasing paper sheet coated on the
surface with the swelling agent 1s nipped and heat-treated by hot
air, etc. The technique of the present invention comprises the
steps of substantially perfectly immersing the sheet intoaswelling
agent solution, nipping it in the immersion bath or after completion
of immersion for compressing in the normal direction of the sheet,
causing the swelling agent to be removed by an aqueous solvent,
and drying in hot air, etc.

In the former coating or transfer method, only the elastic
polymer near the surface layer is dissolved or swollen, and the
swelling agent concentration is increased by hot air drying, to
dissolve the elastic high polymer for £filling the voids in the fibers

of the fiber-entangled substrate. In general the dissolved elastic
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polymer 1s dry-formed into a film, for very strongly bonding the
fibers and the eléstic polymer together, to give a hard hand, and
even slight shifting of raising treatment and slight fluctuation
of sheet thickness are likely to greatly change the nap length and
density, making quality control difficult.

On the contrary, in the latter method of the present invention,
since the elastic polymer in the entire sheet is swollen, the density
of the fiber-entangled substrate in the normal direction is likely
to be uniformized, and since the swelling agent is removed in an
aqueous solvent for solidification, the elastic polymer is unlikely
to £fill the voids in the fibers. Furthermore, because of wet film
formation, the problem of hard hand can be avoided.

Then, the sheet is raised at least on one side. If the sheet
is an integrated fiber-entangled substrate combined with a woven
fabric or knitted fabric, it is desirable to raise the fiber-
entangled substrate on the side free from the woven fabric or knitted
fabric. If the woven fabric or knitted fabric exists near the
surface layer, it is desirable to lightly rub to such an extent
that the woven fabric or knitted fabric may not be damaged.

The treatment for making fibers ultra-fine can also be effected
after completion of raising treatment.

To further enhance the effect of the present invention, it is

effective to ease the constraint at the base of the nap for making

the nap less oriented.
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Easing the constraint at the base of the nap for making the
nap less oriented before or after raising treatment is directly
effective since it especially lowers the R value (%), and is
remarkably effective for softening the te#ture. So, it is
especially effective to apply any treatment for caustic reducing
ultra-fine fibers or to rub the entire napped fabric.

For example if a polyester or co-polyester isfused as the
polymer forming the ultra-fine fibers, it is effective to treat
the ultra-fine fibers with an aikali for caustic reduction before
or after fiber raiéing treatment. If a polyamide is used as the
polymer forming the ultra-fine fibers, it is effective to rub
physically.

Of course if a polyester or co-polyester is used as the polymer
forming the ultra-fine fibers, it is also effective to rub the ..entiré
napped fabric in éddition to the caustic reduction treatment.

The physical rubbing does not refer to any jigger method or
thermosol method, but refers, for example, to rubbing by using a
circular dyeing machine or a fumbler type rubbing machine, and such
finishin‘g treatment can prox}ide a napped fabric with dense nap of
short fibefs and ésofter hand.

The reduction rate by the caustic reduction can be decided in
relation with .the fineness of the ultra-fine fibers used, but it
1s preferable that the reduction rate is 1 to 30 wt% of the fiber.

A more preferable range is 2 to 20 wt%, and a further more preferable

range is 3 to 10%.
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If the reduction rate is less than 1 wt%, the product 1s not
sufficient in the field requiring further softness. If it is more
than 30 wt% on the contrary, the strength of ultra-fine fibers
declines unpreferably. The caustic reduction can be achieved, for
example, by applying hot water, warm water or size of caustic soda
and subsequently steaming.

In setting the treatment conditions, it is essentially
necessary to set up the alkali concentration and treatment time
properly, in reference to the degradation of the elastic polymer.
When the degradation of the elastic polymer is feared, it is
desirable to use the alkali of lower concentration, but if there

is no such fear, a higher concentration and higher temperature can

also be used for the treatment.

In the caustic reduction treatment, if the fiber-entangled
substrate is an integrated fiber-entangled substrate consisting

of a nonwoven fabric of ultra-fine fibers and a woven fabric or
knitted fabric, the integrated sheet can be made softer in hand
by treating the ultra-fine fibers and/or the woven fabric or knitted
fabric for caustic reduction. In this case, it is important that
both or either of the ultra-fine fibers and the woven fabric or
knitted fabric is formed by an alkali soluble polymer, i.e., a
polyester or co-polyester. As described here, the caustic

reduction treatment can improve not only the hand, but also the

fiber separation among ultra-fine fibers, smoothness and touch of

the fabric.
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The caustic reduction treatment may degrade the elastic
polymer. If the elastic polymer is a polyurethane elastomer, a
polyester based polyurethane or polyester polyether diol based
polyurethane can be used when the alkaline concentration is low,
but it is preferable to use a polyether based polyurethane and/or
a polycarbonate based polyurethane when it is intended to increase
the reduction rate by increasing the alkalili concentration.

As described above, the production process of the present
invention can overcome the problem of the prior arts that the hand
become hard when the nap of the sheet is made denser and shorter
in the raised fibers, and furthermore sald preferable embodiment

can provide a more softened and smoother nubuck-like artificial

leather.

The nubuck-like artificial leather obtained in the present
invention has the nap of the fabric less oriented and can effectively
improve the sewing yield not only in the clothing field, but also
in the material fields of furniture, bags, shoes, car sheets, etc.

Especially in the material fields, the product is demanded to
be higher in strength than in the clothing field, and the nubuck-1like
artificial leather of the present invention can also meet such a
demand.

The present invention is described below in detail in reference
to examples.

Example 1
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Islands-in-sea type conjugate fiber staples with polyethylene
terephthalate as the island component, polystyrene as the sea
component, islands/sea ratio of 30/70 wt%, 36 islands per filament,
conjugate fiber fineness of about 4.4 dtex, fiber length of about
51 mm and about 12 crimps/in were formed into a web by a card and

crosslapper, and the web was needle-punched to produce a felt with

2
an areal unit weight of 790 g/m .

The felt was compacted, dried, provided with 'polyvinyl alcohol,
and dried, and it was repetitively immersed in trichloroethylene
and mangled by a mangle, to perfectly remove the polystyrene used
as the sea component. The remaining felt was dried.

The obtained fiber-entangled sheet was a fiber-entangled
substrate sheet in which about 0.04 dtex polyethylene terephthalate
ultra-fine fibers of the island component were entangled.

The fiber-entangled sheet was impregnated with a
polyester-polyether based polyurethane by' about 30 parts as solid
based on the amount of the fibers of the island component, and the
polyurethane was wet-coagulated.

Then, the fiber-entangled sheet (about 1.5 mm thick) was
substantially perfectly immersed in 90 wt% dimethylformamide
aqueous solution, to swell the polyurethane, compressed at a
clearance corresponding to one half of the original thickness,

immersed in water, to remove the solvent, and dried, to obtain a

sheet (about 1.2 mm thick) with an elastic polymer applied to an
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entangled substrate of poiyethylene terephthalate ultra-fine fiber
bundles with an average fiber fineness of about 0.04 dtex.

The sheet was cut half in the direction parallel to the surface
(cut into two sheets with a thickness of one half), al;d the cut
sheets were fiber-raised by 400-mesh sand paper on the cut surfaces,
to broduce\a greige.

Then, the greige was supplied into a circular dyeing machine,
treated by an alkali to achieve an ultra-fine fiber reduc_:tion, rate
of 4%, taken out of the circular dyeing machine, ‘re-supplied into
the circular dyeing machine in the reverse directic;n, dyed brown

using a disperse dye, finish-treated, and rubbed while dried by

a tumbler type rubbing machine, to obtain a nubuck-like artificial
2 | |
leather with an apparent density of 0.41 g/cm and a nap length of

about 0.5 mm.
The nubuck-like artificial leather was cut into a 5 cm long

X 5 cm wide piece, and it was brushed on the nap surface in the
forward direction 5 times, and the nap surface was céntinuously
rotated from O degree to 180 degrees by é goniophotometer, t§ measure
the goniometric reflectance diétributibn.

The R .vall‘le obtai'ned‘ from the goniometric reflectance
distribution was 15%, and the two troughs ip the chénge of the
quantity of reflected light at about 90 degrees on the goniometric
reflectance distribution are shown in Fig. 3.

Two 30 cm long x 10 cmwide pieces of the nubuck-1like artificial

leather were sewn by a sewing machine in the longitudinal direction
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with one piece reversed 180 degrees, and the color shade difference

of the nap surface was visually found to be very slight.

A lady’'s jacket sewn from the sheet had a good appearance of

a nubuck-like artificial leather, and the sewing vield was

improved by about 20%.

Example 2

A web formed by using the same islands-\in-seé type conjugate

fiber stables as used in Example 1 was overlaid on a plain weave
fabric (with an areal unit weight of 70 g/mz) formed by using falsély
twisted gray yarns of 75D-72f polyethylehe terephthalate fibers
and 2500 T/m in the count of twist, and they were needle-punc‘h‘ed'.

to prepare a fiber-entangled felt with an areal unit weight of 780

2
g/m .

Thereafter, by treatment under the same conditions as

described for Example 1, a good nubuck-like artificial leather with
an apparent density of 0.44 g/cm3 and a nap length of 0.4 mm coulid
be obtained, in which a polyurethane was applied to an integrated
fiber-entangled substrate consisting of ultra-fine polyethYlehe
terephthalate fiber bundles with an average fiber fiheness of about
0.04 dtex and a woven fabric. .
The R value obtained from the goniometric reflectance

distribution of the-nubuck-like artificial leather measured as

described for Example 1 was 12%, and the two troughs in the change

of the qguantity of reflected light at about 90 degrees on the

goniometric reflectance distribution were observed as in
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Example 1.

The artificial leather was sewn by using a sewing machine as
described for Example 1, and the color shade difference was visually
found to be very slight.

Example 3

Islands-in-sea type conjugate fiber staples with nylon 6 as
the island component, polystyrene as the sea component, islands/sea
ratio of 50/50 wt%, 36 islands, conjugate fiber fineness of about
3.3 dtex, cut length of.about 51 mm and about 12 crimps/in were

formed into a web by a card crosslapper, and the web was

needle-punched, to produce a felt with an areal unit weight of 700

2
g/m .

The felt was treated to be shrunken, dried, had polyvinvyl

alcohol applied, and dried, and repetitively immersed 1n

'trichloroethylene and mangled by a mangle, to perfectly remove the

polystyrene used as the sea component. The remaining felt was

drled.

The obtained fiber-entangled sheet was an ultra-fine
fiber-entangled sheet in which about 0.05 dtex nylon 6 ultra-fine
fibers of the island component were entangled.

The fiber-entangled sheet was impregnated with a

polyester-polyether based polyurethane by about 35 parts as solid

based on the amount of the fibers of the island component, and the

polyvurethane was wet-coagulated.

34



CA 02277077 1999-07-06

Then, the fiber-entangled sheet (about 1.3 mm thick) was
substantially perfectly immersed in 85 wt?% dimethylformamide
aqueous solution, to swell the polyurethane, compressed at a
clearance corresponding to about one half of the original thickness,
immersed in water, desolvated, and dried to obtain a sheet (about
1.0 mm thick) in which an elastic polymer was applied to a
fiber-entaﬁgled substrate of ultra-fine nylon 6 fiber bundles with

an average fiber fineness of about 0.05 dtex.

The sheet was cut half in the direction parallel to the surface
(cut into two sheets with a thickness of one half), and the cut
sheets were raised using 400-mesh sand paper on the cut surfaces,
to produce a greige.

The greige was supplied into a circular dyeing machine, treated
by hot water, taken out of the circular dyeing machine, re-supplied
into the circular dyeing machine in the reverse direction, dyed
brown using a metal-containing acid dye, finish-treated, and rubbed
while dried by a tumbler type rubbing machine, to obtain a
nubuck-1like artificial leather with an apparent density of 0.45
g/cm3 and a nap length of about 0.4 mm.

The nubuck-like artificial leather was cut into a 5 cm long
x 5 cm wide piece, and the piece was rubbed on the nap surface in

~ the forward direction by brushing 5 times, and the nap surface was

continuously rotated from 0 degree to 180 degrees by a

goniophotometer to measure the goniometric reflectance

distribution.
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The R value obtained from the goniometric reflectance
distribution was 17%, and the two troughs in the change of the

quantity of reflected light at about 90 degrees on the goniometric

reflectance distribution were hardly observed as shown in Fig. 3.
Two 30 cm 1ong‘x 10 cm wide pieces taken from the nubuck-like

artificial leather were sewn together by a sewing machine in the

iongitudinal direction with one piece reserved 180 degrees, and

the color shade difference of the nap surface was visually found

to be very slight.

Examp.le 4

Islands-in-sea type conjugate fibér .stables with' nylon 6 as
the island component, a polyester with 5-sodiufnsulfo:l.30phthalate
copolymerized by 5.2 mol%¥ based on the total amount of the acids
as the sea component, islands/sea ratio of 50/50 wt%, 36 islands,
conjugate fiber fineness of about 4.4 dtex, cut length of 51 mm
and about 12 crimps/in were formed into a web by a card crosslapper;
and the web was needle-punched to produce a felt with an arealunit‘:
weight of 600 g/mz. The felt was treated t.o be shrunken and dried.

The sheet was impregnated. with a dimethylformamide based and
polyether bésed poiyurethane by-ébout 45. parts as solid based on
the amount of the fibers of the island component, and the
pol.ygrethane was wej:-coagulated.

Then, the sheet was immers'ed in 90 wt#% dimethylfomamide
aqueous solution, compressed at a clearance corresponding to about

one half of the thickness, immersed in water to remove the solvent,
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and dried. The sheet was repetitively immersed in 3 wt®% caustic
soda solution at 98°C for 40 miﬁutes and mangled by a mangle, and
neutralized by acetic acid, washed by water and dried, to obtain
a sheet with a polyurethane applied to a fiber-entangled substrate
of ultra-fine nylon fibers with a fiber fineness of about 0.06 dtex.
The sheet was qut‘half inbthe direction parallel to the surface,
and the cut sheets were raised oﬁ the cut surfaces by 400-mesh sand
paper, to produce a greige.

The greige was SUpplied into a circular dyeing machine, dyed
and finished as described for Examplé 3, to obtain a nubuck-like

3 - .
artificial leather with an apparent density of 0.44 g/cm and a nap

length of 0.4 mm.

The nubuck-like artificial leather was measured by a
goniophotometer as described for Example 1, to obtain the

goniometric reflectance distribution.

The R wvalue obtained from the goniometric reflectance
distribution was 19%, and tﬁe two troughs in the change of the
quantity of reflected light at about 90 degrees on the goniometric
reflectance distribution were hardly observed as shown in ?ig_. 3.
The color shade difference of the ndp surface of the artificial
leather pieces sewn together by a sewing machine as described for
Example 1 was found to be very slight.

Example 5
Islands-in-sea type conjugate fiber staples with polyethylene

terephthalate as the island component, polystyrene as the sea
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component, islands/sea ratio of 55/45 wt%, 36 islands, conjugate
fiber fineness of about 4.4 dtex, cut length of about 51 mm and
about 12 crimps/in were formed into a web by a card crosslapper,

and the web was needle-punched, to produce a felt with an areal
unit weight of 570 g/mz. The felt was treated to be shrunken and
dried. The sheet was impregnated with a solution having
polyester-polyether based polyurethane dissolved in
dimethvlformamide/water = 92/8 wt%, by about 30 parts as solid'based
on the amount of the fibers of the island component, and the
polyurethane was wet-coagulated. The sheet was immersed in
trichloroethylene, mangled to remove the sea component, dried, and
heat-pressed by a press roll, to achieve an apparent density of
0.4‘g/cm3 in the fibers of the island component.

The sheet was then immersed in 90 wt® dimethylformamide aqueous
solution, compressed, immersed in water to remove the solvent, and
dried, to obtain a sheet with an elastic polymef applied to a
fiber-entangled sheet of ultra-fine polyethylene terephthalate
fibers with a fiber fineness of about 0.08 dtex. The obtained sheet
was cut half, and the cut sheets were raised by 400-mesh sand paper
on the cut surfaces, to produce a greige.

The greige was supplied into a circular dyeing machine, dyed

and finished as described for Example 1, to obtain a nubuck-like

artificial leather with an apparent density of 0.49 g/cm3 and a

nap length of 0.4 mm.
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The nubuck-like artificial leather was measured by a
goniophotometer as described for Example 1, to obtain the

goniometric reflectance distribution.

The R value obtained from the goniometric reflectance
distribution was 16%, and the two troughs in the change of the
quantity of reflected light at about 90 degrees on the goniometric
reflectance distribution were hardly observed as shown in Fig. 3.
Furthermore, the color shade difference on the nap surface of the
artificial leather pieces sewn together by a sewing machine as
described for Example 1 was found to be very slight.
ComparativeuExample 1 .

- Islands-in-sea type conjugate fiber staple*s with polyethylene
terephthalate as the island component, polystyrene as the sea
component, islands/sea ratio of 80/20 wt¥, 16.islahds, conjugate
fiber fineness of about 4.4 dtex, cut length of about 51 mm and

about 12 crimps/in were formed into a web by a card crosslapper,

and the web was needle-punched to produce a fiber-entangled felt
2
with an areal unit weight of 520 g/m .
The felt was compacted, dried, provided with polyvinyl alcohol,

dried, and repetitively immersed in trichloroethylene and mangled
by a mangle, apd dried, to obtain an ultra-fine fiber-entangled
sheet.

The sheet was impregnated with a polyester-polyether based
polyurethane by about 30 parts as solid based on the amount of the

fibers of the island component, and the polyurethane was wet-
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coagulated. The sheet was desolvated and dried, to obtalin a sheet
with an elastic polymer applied to a fiber-entangled substrate of

ultra-fine polyethylene terephthalate fiber bundles with an average

fiber fineness of about 0.23 dtex.
The sheet was cut half, and the cut sheets were raised by
240-mesh sand paper on the cut surfaces, to produce a greige.
The greige was supplied into a circular dyeing machine, dyed
brown using a disperse dye, and finished, to obtain an artificial
3

leather with an apparent density of 0.25 g/cm and a nap length of

about 0.9 mm.

The R value of the artificial leather obtained from the
goniometric reflectance distribution measured as described for
Example 1 was 37%, and the two troughs in the change of the light
of reflected light at about 90 degrees on the reflectance
distribution were conspicuous as shown in Fig. 2. The visually
evaluated color shade difference of the artificial leather pieces
sewn together by a sewing machine as described for Example 1 was
large.

Comparative Example 2

The sheet of Example 5 impregnated with a polyurethane, having
it wet-coagulated, immersed in trichloroethylene, mangled to remove
the sea component and dried was heat-pressed, immersed in 90 wt?
dimethylformamide aqueous solution and cut half without beiling
compressed. The cut sheets were raised by 240-mesh sand paper on

the cut surfaces, to produce a greige.
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The greige was supplied into a circular dyeing machine, dyed

and finished as described for Example 5, to obtain an artificial

3
leather with an apparent density of 0.29 g/cm and a nap length of

about 1.0 mm.

The R value of the artificial leather obtained from the
goniometric reflectance distribution measured as described for
Example 1 was 31%, and the two troughs in the change of the quantity
of reflected light at about 90 degrees on the reflection
distribution were conspicuous as shown in Fig. 2. The visually
evaluated color shade difference of the artificial leather pieces
sewn together by a sewing machine as described for Example 1 was
large.

Industrial Availability

The artificial leather obtained according to the present
invention has a new nubuck-like look and hand, and is widely
acceptable in the fields of high quality fashion, car sheets,

interior, furniture, etc.
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CLAIMS:

1. A nubuck-like artificial leather having a nap
surface of ultra-fine fibers on at least one side, which 1s

formed by:

applying an elastic polymer to an ultra-fine

fiber-entangled substrate to form a sheet;
solidifying the elastic polymer;

immersing the sheet into a swelling agent of the

elastic polymer to swell the elastic polymer;

compressing the sheet in a direction normal to a

surface of the sheet;

buffing at least one surface of the sheet for

raising naps; and

removing the swelling agent using an agueous

solvent,

wherein the artificial leather has an apparent
density of 0.3 g/cm’ or more, a nap length of 0.05 to 0.5 mm,
an ultra-fine fiber average fineness 1n the range of 0.001
to 0.1 dtex, and an R value of 0.1 to 25%, whereln the R
value is obtained from the following formula based on light
reflected from the nap surface rotated from 0 degree to 180

degrees using a goniophotometer:

R value (%) = (R1 - R3)/(R1 - R2) x 100;

(where R1 is the quantity of reflected light at 0 degree; R2
is the minimum quantity of reflected light in the range

from 0 to 180 degrees; and R3 is the quantity of reflected
light at 180 degrees) and indicates a gloss difference

depending on orientations of the naps.

4 2
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2 . The nubuck-like artificial leather according to
claim 1, wherein the ultra-fine fiber-entangled substrate 1s
an integrated fiber-entangled substrate comprising

ultra-fine fibers and a woven or knitted fabric.

3. The nubuck-like artificial leather according to

claim 1 or 2, wherein the R value 1s from 0.5% to 20%.

4 . The nubuck-like artificial leather according to
any one of claims 1 through 3, wherein the apparent density

is from 0.3 g/cm® to 0.6 g/cm’.

5. The nubuck-like artificial leather according to
any one of claims 1 through 4, wherein the nap length 1s

from 0.1 mm to 0.4 mm.

6. The nubuck-like artificial leather according to
claim 2, wherein the woven fabric or knitted fabric comprise

high twisted yarns of 500 T/m to 4500 T/m.

7. The nubuck-like artificial leather according to
any one of claims 1 through 6, wherein the ultra-fine fibers

have an average fiber fineness 1n the range of 0.005 dtex

to 0.05 dtex.

8 . The nubuck-1like artificial leather according to
any one of claims 1 through 7, wherein the ultra-fine fibers

are formed of a polyester or co-polyester.

9. The nubuck-like artificial leather, according to
any one of claims 1 through 7, wherein the ultra-fine fibers

are formed of a polyamilde.

10. A process foxr producing a nubuck-like artificial

leather, comprising the steps of:
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applying an elastic polymer to an ultra-fine

fiber-entangled substrate to form a sheet;
solidifying the elastic polymer;

immersing the sheet of polymer-deposited fiber-
entangled substrate into a swelling agent of the elastic

polymer to swell the elastic polymer;

compressing the sheet in a direction normal to the

sheet;

removing the swelling agent by an aqueous solvent;
and

raising the sheet on at least one side.
11. . The process according to claim 10, wherein a

polyester or co-polyester 1s used as the elastic polymer-
forming the ultra-fine fibers, and a caustic reduction

trreatment of the ultra-fine fibers is effected after

raising.

12 . The process according to claim 10, whereln a
polyamide is used as the elastic polymer forming the ultra-

fine fibers, and physical rubbing is effected after railsing.

13. The process according to any one of claims 10

through 12, wherein the ultra-fine fiber-entangled substrate
is an integrated fiber-entangled substrate comprising ultra-

fine fibers and a woven or knitted fabric.

14 . The process according to any one of claims 10
through 13, wherein after the steps of solidification,
immersion and normal compression, the sheet, when compressed
to one half of its thickness and released, restores tO

from 50% to 90% of its original thickness.
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15. The process according to claim 13, wherein the

woven fabric or knitted fabric comprises high twisted yarns

of 500 T/m to 4500 T/m.

16 . The process according to any one of claims 10

5 to 15, wherein the elastic polymer 1s a polyurethane

elastomer.

17. The process according to any one of claims 10
to 16, wherein the swelling agent is a solvent which has a

good affinity to water and swells the elastic polymer
10 without dissolving the elastic polymer; and the solvent 1is

used after diluting by water.

18. The nubuck-like artificial leather according to

any one of claims 1 to 9, whereln the apparent density 1s at

least 0.4 g/cm’.

15 19. The nubuck-like artificial leather according to

any one of claims 1 to 9, wherein the apparent density

is 0.44 to 0.49 g/cm’.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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