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(57) Provided is an artificial leather substrate includ-
ing: an entangled fiber body; a filler and a non-volatile oil
in liquid form added into the entangled fiber body by im-
pregnation; and preferably, an elastic polymer. Prefera-
bly, the content of the non-volatile oil is 0.5 to 10 mass%
relative to the entangled fiber body. Further preferably,

the artificial leather substrate further includes a smooth-
ing layer for smoothing the substrate surface, the
smoothing layer being a layer including a second elastic
polymer and a second filler and having a thickness of 10
to 100 mm.
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Description

[Technical Field]

[0001] The present invention relates to an artificial leather having suppleness and also considerable fullness.

[Background Art]

[0002] From the past, artificial leather including a non-woven fabric has been known. As an alternative to natural
leather, artificial leather has been used in fields of footwear, clothing, gloves, bags, balls, interior goods, vehicle appli-
cation, and the like.
[0003] Artificial leather is produced by subjecting an artificial leather substrate that is obtained by adding an elastic
polymer into the voids in a non-woven fabric by impregnation, to a surface treatment for imparting a desired appearance.
The elastic polymer imparts fullness to the non-woven fabric. As artificial leather, for example, artificial leather that is
given a grain-like appearance, and suede-like or nubuck-like artificial leather with fuzzed-up fibers at the non-woven
fabric surface, are known.
[0004] Natural leather comprises very fine collagenous fibers and therefore has suppleness and also considerable
fullness. The considerable fullness of natural leather allows roundness and formation of fine fold creases with a luxurious
appearance, when bent, as well as realization of excellent drape.
[0005] However, it has been difficult to use natural leather, for example, in an application such as vehicle upholstery
that requires heat resistance and water resistance. This is because collagenous fibers have poor heat resistance and
water resistance. For imparting heat resistance and water resistance to natural leather, there is a method for forming a
thick resin layer on the leather surface. However, when a thick resin layer is formed, the suppleness of natural leather
would be lost.
[0006] In contrast, compared to natural leather, artificial leather has better heat resistance, water resistance, quality
stability, and wear resistance; and also, it is easier to maintain. However, regarding artificial leather, in the non-woven
fabric, there are pores not packed with an elastic polymer; therefore, artificial leather is inferior to natural leather, in
extreme fineness and fullness. Therefore, when bent, artificial leather does not bend with roundness as in the case of
natural leather, and instead, bends sharply as if in breaking. There is no luxurious quality to this kind of bending. Moreover,
when the number of pores is reduced by increasing the proportion of the elastic polymer in the non-woven fabric, resiliency
increases and texture becomes rigid like rubber.
[0007] Also known is artificial leather that uses a non-woven fabric formed of ultrafine fibers, in order to more closely
imitate the suppleness of natural leather (e.g., Patent Literature 1 listed below). However, in the case of artificial leather
using a non-woven fabric formed of ultrafine fibers, artificial leather with sufficient suppleness and also sufficient fullness
was not obtained. Moreover, Patent Literature 2 listed below discloses a leather-sheet-like product comprising: a fibrous
substrate; and an oily substance with a viscosity at 30°C of 50 to 10000 mPa·s and a retaining body such as an olefin-
based elastomer or the like, both included in at least the inner part of the fibrous substrate. Patent Literature 2 discloses
that such leather-sheet-like product has natural-leather-like flexibility (suppleness) and fullness, and exhibits few occur-
rences of oil migration.
[0008] Incidentally, although not related to the field of artificial leather, for example, Patent Literature 3 listed below
discloses a wiping sheet comprising: a wet-laid acrylic non-woven fabric; and a chemical agent with a dust-collecting
function retained in the non-woven fabric in an amount of 1 to 30 wt% of the weight of the non-woven fabric, the chemical
agent used being synthetic oil, such as liquid paraffin, mineral oil, silicone oil, or alkyl benzene oil.

[Prior Art]

[Patent Literatures]

[0009]

[Patent Literature 1] WO2008/120702 pamphlet
[Patent Literature 2] WO2003/06212 pamphlet
[Patent Literature 3] Japanese Laid-Open Patent Publication No. Hei 9-313418
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[Summary of Invention]

[Technical Problem]

[0010] The present invention provides an artificial leather having suppleness and also considerable fullness.

[Solution to Problem]

[0011] One aspect of the present invention relates to an artificial leather substrate including: an entangled fiber body;
and a first filler and a non-volatile oil in liquid form, both added into the entangled fiber body by impregnation.
[0012] Another aspect of the present invention relates to a grain-like-finish artificial leather including: the foregoing
artificial leather substrate; and a resin layer stacked on the substrate.
[0013] A further aspect of the present invention relates to a production method of artificial leather substrate, the method
including:

a step of preparing an original fabric of an artificial leather substrate including: an entangled fiber body; and a first
filler and a non-volatile oil in liquid form, both added into the entangled fiber body by impregnation; and
a step of applying a smoothing-layer-forming coating liquid on the surface of the original fabric of the artificial leather
substrate, followed by drying, to form a smoothing layer with a thickness of 10 to 100 mm,
the smoothing-layer-forming coating liquid including a second elastic polymer and a second filler, as a solid content;
and having a thixotropic index of 2 to 4, the thixotropic index being a ratio between a viscosity η0.6 and a visocity
η3.0 (η0.6/η3.0)> the viscosity η0.6 measured at 0.6 rotation/sec and the viscosity η3.0 measured at 3 rotations/sec
by using a B-type rotational viscometer at a temperature of 25°C.

[0014] Yet another aspect of the present invention relates to a modifying agent for artificial leather substrate, the
modifying agent including: 3 to 90 mass% of a non-volatile oil in liquid form as a non-volatile component; and 10 to 97
mass% of a first filler being at least one selected from an inorganic filler and an organic filler.

[Advantageous Effects of Invention]

[0015] According to the present invention, there is obtained an artificial leather having suppleness and also considerable
fullness.

[Brief Description of Drawings]

[0016]

Fig. 1 is a schematic sectional view of a grain-like-finish artificial leather 10 of one embodiment according to the
present invention.
Fig. 2 is a schematic sectional view of a grain-like-finish artificial leather 20 of another embodiment according to the
present invention.
Fig. 3 is a sectional image of when a sectional surface of the entangled fiber body in Example 6, before adding
thereto the first filler, the non-volatile oil, and the first elastic polymer by impregnation, was observed with a scanning
electron microscope (SEM).
Fig. 4 is a sectional image of when a sectional surface of the artificial leather substrate in Example 6 obtained by
adding the first filler, the non-volatile oil, and the first elastic polymer to the non-woven fabric by impregnation, was
observed with an SEM.
Fig. 5 is a sectional image of when a sectional surface of the grain-like-finish artificial leather substrate in Example
6 was observed with an SEM.
Fig. 6 is an SEM image of an oblique sectional surface of the artificial leather substrate obtained in Example 13,
before formation of the smoothing layer.
Fig. 7 is an SEM image of an oblique sectional surface of the artificial leather substrate obtained in Example 13,
after formation of the smoothing layer.
Fig. 8 is a sectional SEM image of an oblique sectional surface of the grain-like-finish artificial leather substrate
obtained in Example 13.
Fig. 9 is an SEM image of an oblique sectional surface of the artificial leather substrate obtained in Example 22,
after formation of the smoothing layer.
Fig. 10 is a sectional SEM image of an oblique sectional surface of the grain-like-finish artificial leather substrate
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obtained in Example 22.

[Description of Embodiment]

[0017] Fig. 1 is a schematic sectional view of a grain-like-finish artificial leather 10 of an embodiment according to the
present invention. The grain-like-finish artificial leather 10 includes: an artificial leather substrate 1 including an entangled
fiber body; and a grain-like resin layer 2 including an elastic polymer, formed on the surface of the artificial leather
substrate 1. The artificial leather substrate 1 includes the entangled fiber body 1 a; and into the voids among the fibers
of the entangled fiber body 1a, as illustrated in the enlarged view in Fig. 1, a non-volatile oil 3 in liquid form, a first filler
4, and as necessary, a first elastic polymer 5 are added by impregnation. The non-volatile oil in liquid form, the first filler,
and the first elastic polymer combined together is referred to as a modifying agent.
[0018] The artificial leather of the present embodiment will now be described in detail, in accordance with an example
of a production method of the same.
[0019] For the entangled fiber body, any kind can be used without particular limitation as long as the entangled fiber
body is a fibrous structure, such as a non-woven fabric, a woven fabric, a woven product, or a knitted product. Among
these, a non-woven fabric, particularly that of ultrafine fibers, is preferred. Since a non-woven fabric of ultrafine fibers
has a high fiber density, unevenness in coarseness and fineness is low and uniformity is high. Therefore, an artificial
leather with suppleness and considerable fullness that are particularly excellent is obtained. For the present embodiment,
the case where a non-woven fabric of ultrafine fibers is used as the entangled fiber body will be described in detail in a
typical example.
[0020] A non-woven fabric of ultrafine fibers is obtained, for example, by subjecting ultrafine-fiber-forming fibers such
as sea-island-type (matrix-domain-type) conjugated fibers to an entanglement treatment and then to an ultrafine-fiber-
forming treatment. Note that for the present embodiment, although a detailed description is given of when sea-island-
type conjugated fibers are used, ultrafine-fiber-forming fibers other than sea-island-type conjugated fibers may be used;
or alternatively, instead of using ultrafine-fiber-forming fibers, ultrafine fibers may be directly spun. Note that specific
examples of ultrafine-fiber-forming fibers other than sea-island-type conjugated fibers include: separating-and-splitting-
type fibers formed such that ultrafine fibers immediately after spinning lightly adhere to one another and are then unraveled
by mechanical manipulation, thereby to form a plurality of ultrafine fibers; and petal-shaped fibers that are formed in a
melt spinning process, by alternately arranging pieces of resin to form an aggregate similar to that of petals, and if
capable of forming ultrafine fibers, any kind of fibers can be used without particular limitation.
[0021] In production of a non-woven fabric of ultrafine fibers, first, a thermoplastic resin for forming a selectively-
removable sea component (matrix component) of sea-island-type conjugated fibers, and a thermoplastic resin for forming
island components (domain components), i.e., resin components for forming ultrafine fibers, of the sea-island-type
conjugated fibers, are melt spun and then drawn, thereby to obtain sea-island-type conjugated fibers.
[0022] For the thermoplastic resin for the sea component, a thermoplastic resin that differs from the resin for the island
components in solubility in a solvent and decomposability in a decomposing agent, is selected. Specific examples of
the thermoplastic resin that forms the sea component include water-soluble polyvinyl alcohol-based resin, polyethylene,
polypropylene, polystyrene, ethylene propylene resin, ethylene-vinyl acetate resin, styrene ethylene resin, and styrene
acrylic resin.
[0023] For the thermoplastic resin being the resin component that forms the island components and the ultrafine fibers,
there is no particular limitation if the resin is capable of forming sea-island-type conjugated fibers and ultrafine fibers.
Specific examples include: aromatic polyesters, such as polyethylene terephthalate (PET), isophthalic acid-modified
PET, sulfoisophthalic acid-modified PET, polybutylene terephthalate, and polyhexamethylene terephthalate; aliphatic
polyesters such as polylactic acid, polyethylene succinate, polybutylene succinate, polybutylene succinate adipate, and
polyhydroxybutyrate-polyhydroxyvalerate resin; polyamides, such as polyamide 6, polyamide 66, polyamide 10, polya-
mide 11, polyamide 12, and polyamide 6-12; and polyolefins, such as polypropylene, polyethylene, polybutene, polymeth-
ylpentene, and chlorinated polyolefin. These may be used singly or in a combination of two or more.
[0024] For the production method of the non-woven fabric of ultrafine fibers, for example, there is a method wherein
a web of sea-island-type conjugated fibers is produced by melt spinning, the web undergoes an entanglement treatment,
and thereafter the sea component is selectively removed from the sea-island-type conjugated fibers to form ultrafine
fibers. For the production method of the web, there is a method wherein long fibers of the sea-island-type conjugated
fibers that have been spun by a spunbonding method or the like are captured on a net, without being cut, thereby to
form a web of long fibers; a method wherein the long fibers are cut into staple fibers, thereby to form a web of short
fibers; or the like. Among these, a web of long fibers is particularly preferable in terms of having excellent in fineness
and fullness. Moreover, fusion bonding treatment may be conducted on the web formed, in order to impart structural
stability thereto.
[0025] Note that long fibers are meant to be continuous fibers and not short fibers obtained by cutting intentionally
after spinning. Further specifically, long fibers are meant, for example, not to be short fibers obtained by cutting intentionally
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such that the fiber length becomes about 3 to 80 mm. The fiber length of the sea-island-type conjugated fibers before
undergoing ultrafine fiber formation, is preferably 100 mm or more; and as long as the fibers are technically producible
and are not inevitably cut in the production process, the fiber length may be several meters, several hundred meters,
several kilometers, or of a higher value. Note that by needle punching at the time of entanglement described below, or
by buffing of the surface of the non-woven fabric, one part of the long fibers may be inevitably cut in the production
process and become short fibers.
[0026] In any of the processes until the sea component of the sea-island-type conjugated fibers is removed to form
ultrafine fibers, by conducting fiber shrinkage treatment, such as entanglement treatment and heat shrinkage treatment
using water vapor, the sea-island-type conjugated fibers can be made closely-packed. For entanglement treatment, for
example, there is a method wherein about 5 to 100 layers of the web are overlapped and then subjected to needle
punching or high-pressure water jetting treatment.
[0027] The sea component of the sea-island-type conjugated fibers is removed by dissolution or decomposition at an
appropriate stage after the web is formed. By such removal by decomposition or by dissolution and extraction, the sea-
island-type conjugated fibers undergo ultrafine fiber formation, and ultrafine fibers in the form of fiber bundles are formed.
[0028] The fineness of the ultrafine fibers are not particularly limited, and are preferably 0.001 to 0.9 dtex, further
preferably 0.01 to 0.6 dtex, and particularly preferably 0.02 to 0.5 dtex. When the fineness is too high, a non-woven
fabric with insufficient close-packedness tends to be obtained. Moreover, the fibers with excessively low fineness are
difficult to use in production. Moreover, such fibers tend to bundle together and increase rigidity of the non-woven fabric.
[0029] The non-woven fabric of the ultrafine fibers obtained as above undergoes thickness adjustment and planarization
treatment, as necessary. Specifically, slicing treatment or buffing treatment is conducted. As such, the non-woven fabric
of the ultrafine fibers, i.e., the entangled fiber body, is obtained.
[0030] The thickness of the entangled fiber body is not particularly limited, and is preferably about 100 to 3000 mm
and further preferably about 300 to 2000 mm. Moreover, the apparent density of the entangled fiber body is not particularly
limited, and is preferably about 0.25 to 0.70 g/cm3, further preferably about 0.45 to 0.65 g/cm3, and particularly preferably
about 0.55 to 0.60 g/cm3, in terms of obtaining an artificial leather substrate with fullness and also supple texture.
[0031] A description will now be given of a process of adding the first filler and the non-volatile oil in liquid form into
the voids in the entangled fiber body, by impregnation.
[0032] In the present step, first, a dispersion containing the non-volatile oil and the first filler is prepared.
[0033] For the dispersion, for example, the non-volatile oil in liquid form and the first filler are uniformly mixed and
dispersed in a dispersion medium of water, or of a mixed liquid of water and a polar solvent such as alcohol, or the like.
[0034] The non-volatile oil in liquid form in the present embodiment is a liquid with a boiling point of 150°C or more
and that substantially does not dissolve in a polar solvent. Specific examples include liquid paraffin, paraffin-based or
naphthene-based process oil, mineral oil, silicone oil, and phthalate esters. These may be used singly or in a combination
of two or more. Among these, liquid paraffin is preferred in terms of having excellent chemical stability and not tending
to be easily oxidized.
[0035] Moreover, for the first filler in the present embodiment, an inorganic filler and an organic filler can be given.
[0036] For the inorganic filler and the organic filler, for example, various fillers, such as of metals, metal oxides, inorganic
compounds, and organic compounds, with an average particle size of preferably about 0.1 to 15 mm and further preferably
about 0.5 to 10 mm, are used without particular limitation. Specific examples thereof include: fillers of metal oxides or
semimetal oxides, such as alumina (Al2O3), titanium dioxide (TiO2) zinc oxide (ZnO), cerium dioxide (CeO2) and silica
(SiO2); fillers of inorganic compounds, such as talc, clay, aluminum hydroxide, mica, calcium carbonate, and cage-like
polysilsesquioxane (POSS); flame-retardant fillers, such as ammonium polyphosphate, aluminum dialkyl phosphinate,
and melamine polyphosphate; and carbon-based fillers, such as carbon nanotubes (CNT), carbon fibers (CF), carbon
black (CB), graphite (GF), and acetylene black (AB). These may be used singly or in a combination of two or more.
Among these, various flame-retardant fillers are particularly preferred in terms of being capable of also imparting flame
retardancy.
[0037] Moreover, into the voids in the entangled fiber body, in addition to the first filler and the non-volatile oil in liquid
form, a first elastic polymer is preferably further added by impregnation. In that case, a dispersion containing the non-
volatile oil, the first filler, and the first elastic polymer is used.
[0038] Specific examples of the first elastic polymer include polyurethanes, acrylic-based elastomers, silicone-based
elastomers, diene-based elastomers, nitrile-based elastomers, fluorine-including elastomers, polystyrene-based elas-
tomers, polyolefin-based elastomers, polyamide-based elastomers, and halogen-including elastomers. These may be
used singly or in a combination of two or more. Among these, polyurethanes are preferred in terms of having excellent
wear resistance and mechanical properties.
[0039] For the polyurethane, water-based polyurethane, such as an emulsion of polycarbonate-based polyurethane,
polyester-based polyurethane, polyether-based polyurethane, or polycarbonate/ether-based polyurethane, or the like is
preferable. These polyurethanes are particularly preferable in terms of easy preparation of their dispersions, easy for-
mation of a crosslinked structure, and easy realization of a soft texture by allowing voids to be present without allowing



EP 2 966 218 A1

6

5

10

15

20

25

30

35

40

45

50

55

too much contact among fibers.
[0040] Moreover, to the extent of not adversely affecting the effect of the present invention, as necessary, a component
such as a surfactant, a dispersant, or a coloring agent, may be added into the dispersion.
[0041] The concentration of each of the components in the dispersion is adjusted as appropriate in view of the intended
characteristic, the viscosity and stability of the dispersion, or the like. Specifically, regarding the proportion of the non-
volatile oil in the dispersion, for example, preferably about 1 to 50 mass% and further preferably about 3 to 30 mass%
are preferably added therein. Moreover, regarding the proportion of the total of the filler and the elastic polymer in the
dispersion, for example, preferably about 5 to 99 mass% and further preferably about 7 to 80 mass% are preferably
contained therein.
[0042] The method of impregnating the entangled fiber body with the dispersion is not particularly limited. Specifically,
for example, preferably used is a method of impregnating the entangled fiber body by dipping and nipping in the dispersion.
The viscosity of the dispersion is not particularly limited, if impregnation of the entangled fiber body with a desired amount
of the dispersion is possible. Specifically, for example, in values obtained by measuring with a rotational viscometer, the
solution viscosity is preferably about 10 to 1000 mPa·s (millipascal-second) and further preferably about 50 to 500 mPa·s.
[0043] Subsequently, the entangled fiber body is dried after being impregnated with the dispersion, thereby to dry and
remove the volatile components, such as the dispersion medium, in the dispersion. This allows the first filler, the non-
volatile oil, and the like to remain in the voids among the fibers of the entangled fiber body. The drying conditions are
not particularly limited, and for example, there is a condition of drying at 70 to 150°C for about 1 to 10 minutes. As such,
the first filler, the non-volatile oil, and the like are added into the voids among the fibers of the entangled fiber body.
These are present in the voids, for example, in clay or paste form.
[0044] The proportion of the non-volatile oil relative to the entangled fiber body is preferably 0.5 to 10 mass%, further
preferably 1 to 10 mass%, and particularly preferably 3 to 8 mass%. When the proportion of the non-volatile oil relative
to the entangled fiber body is less than 0.5 mass%, a supple texture cannot be easily obtained sufficiently. Moreover,
when the proportion of the non-volatile oil relative to the entangled fiber body is too high, the entangled fiber body
becomes unable to retain the non-volatile oil, and the non-volatile oil tends to become easily detached.
[0045] The proportion of the first filler relative to the entangled fiber body is not particularly limited, and is preferably
1 to 60 mass%, 10 to 50 mass%, and further preferably 10 to 40 mass%. When the proportion of the first filler relative
to the entangled fiber body is too low, fullness tends to lessen. Moreover, when the proportion of the first filler relative
to the entangled fiber body is too high, supple texture tends to lessen.
[0046] Moreover, the proportion of the first elastic polymer relative to the entangled fiber body is preferably 0 to 15
mass%, further preferably 1 to 14 mass%, and particularly preferably 1 to 10 mass%. When the proportion of the first
elastic polymer relative to the entangled fiber body is too high, rubberiness increases and resilience becomes high, and
therefore, supple texture tends to lessen. Note that the first elastic polymer is not an indispensable component, but by
being added, structural stability can be further increased and elasticity can be further adjusted.
[0047] Moreover, the proportion of the non-volatile oil in the modifying agent being the first filler, the non-volatile oil,
and the first elastic polymer added together is not particularly limited, and is preferably 1 to 90 mass%, further preferably
3 to 70 mass%, particularly preferably 10 to 50 mass%, and especially 20 to 35 mass%, in terms of obtaining supple
texture and fullness. When the proportion of the non-volatile oil in the modifying agent is too low, supple texture tends
to lessen; and when too high, the proportion of the filler becomes relatively lower, and therefore, fullness tends to lessen.
[0048] Moreover, the proportion of the first filler in the modifying agent is preferably 10 to 99 mass%, further preferably
30 to 97 mass%, and particularly preferably 50 to 90 mass%. When the proportion of the first filler is too low, fullness
tends to lessen; and when too high, the proportion of the non-volatile oil becomes relatively lower, and therefore, supple
texture tends to lessen.
[0049] The proportion of the first elastic polymer in the modifying agent is preferably 0 to 40 mass% and further
preferably 1 to 20 mass%. When the proportion of the first elastic polymer is too high, texture tends to become rubber-like.
[0050] The proportion of the modifying agent relative to the entangled fiber body is not particularly limited, and is
preferably 1 to 60 mass%, further preferably 3 to 45 mass%, particularly preferably 10 to 40 mass%, and especially 10
to 30 mass%. When the proportion of the modifying agent relative to the entangled fiber body is made too high, sufficient
filling of the voids by impregnation tends to become difficult.
[0051] As the above, the modifying agent including the first filler, the non-volatile oil, and as necessary, the first elastic
polymer is added into the voids among the fibers of the entangled fiber body, thereby to obtain an artificial leather
substrate. Such artificial leather substrate may undergo slicing treatment or buffing treatment as necessary, for thickness
adjustment and planarization treatment; or may undergo finishing treatment, such as softening treatment by rubbing,
softening treatment by milling, brushing treatment by reverse sealing, stain inhibiting treatment, hydrophilization treat-
ment, treatment with lubricant, treatment with softener, treatment with antioxidant, treatment with ultraviolet absorber,
treatment with fluorescing agent, or treatment with flame retardant.
[0052] For the purpose of adjusting fullness and suppleness of the artificial leather substrate, softening processing is
preferably conducted on the artificial leather substrate into which the modifying agent including the first filler, the non-
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volatile oil, and as necessary, the first elastic polymer, was added by impregnation. The method for the softening
processing is not particularly limited, and is preferably a method wherein the artificial leather substrate is made to adhere
to an elastic sheet, mechanically shrink in a vertical direction (MD on production line), and then, in such shrunken state,
undergo heat treatment for heat setting. By employing this method, the artificial leather substrate can be softened, while
the smoothness of its surface is enhanced.
[0053] The thickness of the artificial leather substrate obtained as the above is not particularly limited, and is preferably
about 100 to 3000 mm and further preferably about 300 to 2000 mm. Moreover, the apparent density of the artificial
leather substrate is not particularly limited, and is preferably 0.55 to 0.85 g/cm3 and further preferably 0.60 to 0.80 g/cm3,
in terms of excellent balance between fullness and supple texture.
[0054] The artificial leather substrate obtained as the above undergoes a treatment for imparting a desired appearance,
and is thereby finished as an artificial leather. Examples of the artificial leather include: grain-like-finish artificial leather
comprising the artificial leather substrate and a resin layer with a grain-like surface added onto the substrate surface;
napped-like-finish artificial leathers (suede, nubuck, velour, buckskin) comprising the artificial leather substrate having
a surface at which fibers are raised or napped by buffing treatment, thereby to impart a fuzzy appearance.
[0055] The grain-like-finish artificial leather is obtained by forming a resin layer with a grain-like surface on the surface
of the artificial leather substrate. The method for forming the resin layer with a grain-like surface on the surface of the
artificial leather substrate is not particularly limited, and for example, a dry-type surface forming method or a direct
coating method is used. The dry-type surface forming method is a method wherein a coating liquid including a colored
resin for forming a grain-like layer is applied to a release sheet, followed by drying to form a film; and then the film is
attached to the surface of the artificial leather substrate via an adhesion layer, followed by release of the release sheet.
Moreover, a direct coating method is a method wherein formation is by applying the coating liquid including the resin
directly to the surface of the artificial leather substrate with a roll coater or a spray coater, followed by drying.
[0056] Conventionally, a grain-like layer has been typically formed by a method which involves dry-type surface for-
mation wherein a film formed in advance is stacked on an artificial leather substrate via a semi-cured adhesion layer,
and then hot pressed for adhesion to the substrate. The grain-like layer formed by dry-type surface formation becomes
relatively thick, and moreover, the formation process is cumbersome. In contrast, according to the direct coating method,
there is the advantage of the formation process being simple since a grain-like layer can be formed by coating. However,
when formation of a grain-like layer by a direct coating method is attempted, since the coating liquid that enters from
the voids in the surface of the artificial leather substrate permeates too much into the substrate, there is the problem of
the artificial leather substrate becoming hard and the supple texture thereof being lost.
[0057] The artificial leather substrate of the present embodiment has excellent fullness as described above, and
furthermore, is a substrate having a smooth surface; therefore, by a method as given below, a remarkably high degree
of smoothness can be imparted to the surface. By enhancing the smoothness of the surface of the artificial leather
substrate as such, even if the coating liquid is applied to the surface of the artificial leather substrate by a direct coating
method, the coating liquid would not easily permeate into the substrate. Due to the above, the resin layer formed would
not sink deeply into the artificial leather substrate; therefore, supple texture would be maintainable.
[0058] For a first method, as illustrated in Fig. 2, there is a method wherein a smoothing layer 6 including a second
elastic polymer and a second filler is formed on the surface layer of the artificial leather substrate 1, in order to smooth
the surface. Then, a grain-like layer 12 is formed on the surface of such smoothing layer 6. A method for forming such
smoothing layer will be described below.
[0059] A coating liquid including a second elastic polymer and a second filler and furthermore having a thixotropic
index of 2 to 4 is applied to the surface of an original fabric of the artificial leather substrate, followed by drying, thereby
to form a smoothing layer. Since such coating liquid has a thixotropic index of 2 to 4, viscosity becomes low at the time
of coating liquid application when there is shear application, and viscosity becomes high after coating liquid application
when there is no shear application. According to such method, the coating liquid that enters the voids in the surface of
the artificial leather substrate does not easily sink into the substrate; therefore, a thin smoothing layer can be easily
formed on the surface of the artificial leather substrate.
[0060] The coating liquid used for forming the smoothing layer is not particularly limited, if the coating liquid includes
the second elastic polymer and the second filler and furthermore has a thixotropic index of 2 to 4. Here, "thixotropic
index" means the ratio between a viscosity η0.6 and a viscosity η3.0 (η0.6/η3.0), the viscosity η0.6 measured at 0.6
rotation/sec and the viscosity η3.0 measured at 3 rotations/sec by using a B-type rotational viscometer at a temperature
of 25°C.
[0061] The coating liquid used for forming the smoothing layer includes the second elastic polymer and the second
filler. For a specific example of the coating liquid, for example, preferably used is a mixed liquid comprising: a resin liquid,
such as an emulsion, suspension, or dispersion of the second elastic polymer; and the second filler mixed into the resin
liquid.
[0062] Specific examples of the second elastic polymer are similar to those given for the first elastic polymer described
above, and include polyurethanes, acrylic-based elastomers, silicone-based elastomers, diene-based elastomers, nitrile-
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based elastomers, fluorine-including elastomers, polystyrene-based elastomers, polyolefin-based elastomers, polya-
mide-based elastomers, and halogen-including elastomers. The concentration of the second elastic polymer in the resin
liquid is not particularly limited, and in the case of an emulsion for example, is preferably 10 to 50 mass%, further
preferably 20 to 40 mass%, and particularly preferably 25 to 35 mass%.
[0063] The second filler is a component that imparts thixotropy to the coating liquid and also fills the voids in the surface
of the artificial leather substrate. For a specific example of the second filler, in addition to filled particles that serve as a
filler similar to the first filler described above, there are hollow particles, such as plastic beads. Among these, clay,
aluminum hydroxide, calcium carbonate, hollow particles, and the like are particularly preferred, in terms of easy adjust-
ment of the thixotropic index.
[0064] The particle size of the filled particles is preferably 0.5 to 15 mm, in terms of easy adjustment of the thixotropic
index. Moreover, the particle size of the hollow particles is preferably 10 to 80 mm, in terms of easy adjustment of the
thixotropic index.
[0065] For the amount of the second filler to be added, addition is preferably made such that the amount in the solid
content in the coating liquid becomes preferably 1 to 50 mass%, further preferably 5 to 50 mass%, and particularly
preferably 10 to 30 mass%. Moreover, for the amount of the second filler to be added when in the form of hollow particles,
addition of hollow particles corresponding to a volume of preferably 5 to 70% and further preferably 10 to 50% relative
to the volume of the solid content in the coating liquid, is preferably made.
[0066] Moreover, the coating liquid used for forming the smoothing layer may include, as necessary, a thickener for
adjusting the thixotropic index or the viscosity. Specific examples of the thickener include ammonium polyacrylate and
polyacrylic acid. The amount of the thickener to be added is preferably 0.5 to 5 parts by mass relative to 100 parts by
mass of the solid content of the second elastic polymer. Furthermore, a dispersant for improving stability of the coating
liquid, a crosslinking agent for crosslinking the elastic polymer, or a coloring agent, such as a pigment, may be included.
Specific examples of the dispersant include low-molecular-weight sodium polycarboxylate and sodium tripolyphosphate.
The amount of the dispersant to be added is preferably 0.2 to 2 parts by mass relative to 100 parts by mass of the solid
content of the second elastic polymer.
[0067] The coating liquid is prepared by adding the second filler and other additives, such as the thickener, that are
added as necessary, to the resin liquid of the second elastic polymer, and then conducting stirring and mixing. The
viscosity of the coating liquid prepared as such, as the viscosity η0.6 measured at 0.6 rotation/sec by using a B-type
rotational viscometer at a temperature of 25°C, is preferably 100 to 600 Pa·s (pascal-second) and further preferably 150
to 350 Pa·s. When the viscosity is as above, coating property of the coating liquid is excellent, and also, the coating
liquid that enters the voids in the surface of the artificial leather substrate does not easily sink into the substrate.
[0068] Moreover, the proportion of the solid content in the coating liquid is not particularly limited, and is preferably
about 40 to 60 mass%, in terms of excellent thixotropy which results in moderate viscousness after application, and in
terms of excellent drying property.
[0069] After the above coating liquid is applied to the surface of the original fabric of the artificial leather substrate,
drying is conducted, thereby to form a smoothing layer. For the coating method, various coating methods, such as
reverse coating and doctor knife coating, can be used without particular limitation. The coating liquid becomes low in
viscosity at the time of application due to receiving shear, and increases in viscosity after application; therefore, the
coating liquid that enters the voids in the surface of the artificial leather substrate tends not to easily sink into the substrate.
[0070] By drying the coating liquid that has been applied, the smoothing layer is formed. The average thickness of the
smoothing layer formed as such is preferably 10 to 100 mm and further preferably 20 to 70 um. When the smoothing
layer is too thick, suppleness of the artificial leather obtained tends to lessen; and when too thin, the voids in the surface
of the artificial leather substrate tend not to be filled sufficiently. Moreover, the proportion of the second filler in the
smoothing layer is preferably 1 to 50 mass%, further preferably 5 to 50 mass%, and particularly preferably 10 to 30 mass%.
[0071] Regarding the artificial leather substrate with the smoothing layer formed thereon, most of the voids in the
surface is preferably filled and made smooth. In such case, even when the resin liquid for imparting a grain-like appearance
is applied to the surface of the smoothing layer, the resin liquid tends not to easily seep into the artificial leather substrate.
By using such artificial leather substrate with the smoothing layer formed thereon, a grain-like-finish artificial leather
without loss of suppleness of the artificial leather substrate, can be produced.
[0072] The surface of the artificial leather substrate with the smoothing layer formed thereon, as above, preferably
has, for example, a surface water absorption rate in compliance with the water drop test of JIS L1907-7.1.1, of preferably
100 seconds or more, further preferably 150 seconds or more, and particularly preferably 180 seconds or more. When
the surface water absorption rate is less than 100 seconds, since there are voids remaining, the resin liquid tends to
easily seep into the substrate.
[0073] Moreover, for a second method for smoothing the surface of the artificial leather substrate of the present
embodiment, there is a method wherein the surface of the artificial leather substrate of the present embodiment is hot
pressed to make the surface closely packed. In that case, particularly when the modifying agent is contained such that
its proportion becomes 10 mass% or more relative to the entangled fiber body, the voids in the surface become filled
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with the modifying agent, and the number of the voids in the surface becomes less. Therefore, even when the resin
liquid for imparting a grain-like appearance is applied to the surface of the artificial leather substrate that has been hot
pressed, sinking of the resin liquid into the artificial leather substrate is suppressed. Therefore, even by using the artificial
leather substrate having a hot-pressed surface, a grain-like-finish artificial leather can be produced without loss in
suppleness.
[0074] Subsequently, the coating liquid for forming a resin layer is applied to the surface of the smoothing layer formed;
and thereafter, by a direct coating method for drying, a resin layer with a grain-like surface is formed. The coating liquid
for forming the resin layer is applied to the surface of the smoothing layer, for example, by a method of spray coating,
reverse coating, or the like. Among these, spray coating is preferred, in terms of being capable of uniformly applying a
small amount of the resin.
[0075] Examples of the resin component for forming the resin layer with a grain-like surface by a direct coating method,
include resin liquids, such as emulsions, suspensions, dispersions, and liquids of elastomers, such as polyurethane,
acrylic-based elastomer, silicone-based elastomer, diene-based elastomer, nitrile-based elastomer, fluorine-including
elastomer, polystyrene-based elastomer, polyolefin-based elastomer, polyamide-based elastomer, and halogen-includ-
ing elastomer. These may be used singly or in a combination of two or more. Among these, emulsions of polyurethanes
are preferred, in terms of excellent wear resistance and mechanical properties. Moreover, the resin component for
forming the grain-like layer may contain, as necessary, a coloring agent, an ultraviolet absorber, a surfactant, a flame
retardant, an antioxidant, or the like.
[0076] The thickness of the resin layer with a grain-like surface is preferably 10 to 1000 mm and further preferably 50
to 300 mm. Moreover, the resin layer may have a stacked structure wherein layers, such as basecoat layers, colored
layers, and top clear layers, are stacked as appropriate. Moreover, the resin layer preferably has a wrinkle pattern formed
by embossing processing, in terms of designability. For the embossing processing, there is a method wherein a wrinkle
pattern is transferred to the grain-like layer in a semi-cured state, followed by complete curing of the grain-like layer.
[0077] The grain-like-finish artificial leather of the present embodiment has suppleness and also considerable fullness
as with natural leather. Specifically, for example, the grain-like-finish artificial leather preferably exhibits suppleness
corresponding to stiffness measured by a softness tester as 1.5 mm or more and preferably 1.8 to 2.5 mm. Moreover,
the grain-like-finish artificial leather preferably has fullness corresponding to apparent density of 0.55 to 0.85 g/cm3 and
further preferably 0.60 to 0.80 g/cm3.
[0078] Moreover, a napped-like-finish artificial leather (suede, nubuck, velour, buckskin) is obtained by subjecting the
surface of the artificial leather substrate to buffing treatment by using sandpaper or the like, for treatment to raise the
fibers or to nap the fibers.
[0079] Moreover, finishing treatment, such as softening treatment by rubbing, softening treatment by milling, brushing
treatment by reverse sealing, stain inhibiting treatment, hydrophilization treatment, treatment with lubricant, treatment
with softener, treatment with antioxidant, treatment with ultraviolet absorber, treatment with fluorescing agent, or treatment
with flame retardant, may be conducted.

[Examples]

[0080] The present invention will now be specifically described by way of Examples. The following Examples, however,
are not to be construed as limiting in any way the scope of the present invention.

[Example 1]

(Production of non-woven fabric)

[0081] By using water-soluble thermoplastic polyvinyl alcohol (PVA) as a sea component and isophthalic acid-modified
polyethylene terephthalate with a degree of modification of 6 mol% as island components, molten resin was fed to a
plurality of spinnerets for spinning set to a spinneret temperature of 260°C and having nozzle holes arranged in parallel,
the nozzle holes being capable of forming a sectional surface comprising a sea component and 25 island components
all with a uniform sectional surface area distributed in the sea component; and the molten resin was ejected from the
nozzle holes. At that time, the molten resin was fed while pressure was adjusted, such that the mass ratio between the
sea component and the island components became sea component/island components = 25/75.
[0082] Subsequently, the molten fibers ejected were drawn by suction with a suction machine, such that the average
spinning rate became 3700 m/min; and long fibers of sea-island-type conjugated fibers with a fineness of 2.1 dtex were
spun. The long fibers of the sea-island-type conjugated fibers that were spun, were continuously deposited on a mobile
net, and then lightly pressed with a metal roller at 42°C to suppress fuzzing at the surface. Then, the long fibers of the
sea-island-type conjugated fibers were separated from the net and passed between a grid-patterned metal roller with a
surface temperature of 55°C and a back roller. As such, hot pressing was conducted at a linear pressure of 200 N/mm,
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thereby to obtain a web of the long fibers with a mass per unit area of 31 g/m2
.

[0083] Subsequently, the web was overlapped into eight layers by using a cross-lapper machine such that the total
mass per unit area became 250 g/m2, thereby to produce an overlapped web; and furthermore, an anti-needle-breakage
oiling agent was sprayed to the overlapped web. Then, by using a needle with 6 barbs and a distance of 3.2 mm from
the needle tip to the first barb, both surfaces of the overlapped web were needle punched alternatively at 3300 punch-
es/cm2, with the needle penetration depth at 8.3 mm. The area shrinkage due to this needle punching treatment was
68%, and the mass per unit area of the entangled web after the needle punching was 550 g/m2

.
[0084] The entangled web was immersed in hot water at 70°C for 14 seconds and at a take-up line velocity of 10
m/min, thereby to cause area shrinkage. Then, dip-nip treatment was conducted repeatedly in hot water at 95°C to
dissolve and remove the PVA, thereby to produce a non-woven fabric wherein fiber bundles with a fineness of 2.5 dtex
each comprising 25 ultrafine fibers with a fineness of 0.1 dtex were interlaced three-dimensionally. The area shrinkage
measured after drying was 52%. Then, the non-woven fabric was sliced and buffed to adjust the thickness to 1.05 mm.
The non-woven fabric of the ultrafine fibers, i.e., the entangled fiber body obtained as above, had a mass per unit area
of 576 g/m2 and an apparent density of 0.565 g/cm3.

(Addition of modifying agent by impregnation)

[0085] Components of a modifying agent being 38%owf of a flame-retardant filler, 3.75%owf of liquid paraffin, and
5%owf of water-based polyurethane were dispersed in water, thereby to prepare a dispersion. Then, the non-woven
fabric of the ultrafine fibers was impregnated with the dispersion at a pick-up rate of 80%, followed by drying of moisture,
thereby to uniformly add the modifying agent into the non-woven fabric by impregnation. Then, the non-woven fabric of
the ultrafine fibers with the addition of the modifying agent by impregnation, was shrunk 5.5% in a vertical direction
(longitudinal direction), by using a shrinkage processing machine (sanforizing machine available from Komatsubara
Tekko K.K.) for treatment at 120°C as the drum temperature of its shrinking unit, 120°C as the drum temperature of its
heat setting unit, and 10 m/min as the transferring rate, thereby to obtain an artificial leather substrate. The artificial
leather substrate obtained had a mass per unit area of 676 g/m2 and an apparent density of 0.633 g/cm3.
[0086] For the flame-retardant filler, a dispersion (solid content: 40%) of aluminum dialkylphosphinate with an average
particle size of 5 mm was added. Moreover, for the water-based polyurethane, an emulsion of crosslink-type polyurethane
(solid content: 30 mass%, melting point: 180 to 190°C, peak temperature for loss elastic modulus: -15°C, swelling rate
in hot water at 130°C: 35%) wherein the soft segment included a mixture of polyhexylene carbonate diol and polymethyl
pentanediol in a ratio of 70:30, and the hard segment mainly included hydrogenated methylene diisocyanate.

(Formation of grain-like layer)

[0087] A basecoat liquid was applied to the surface of the artificial leather substrate by roll coating at a rate of applied
amount 140 g/m2, by using STARPLUS available from Gemata, thereby to form a basecoat layer with a film thickness
of 28 mm. Note that for the basecoat liquid, a polyurethane emulsion (LCC Binder UB1770 available from DIC Corporation,
solid content: 30 mass%) adjusted with a thickener such that the viscosity via the Ford Cup No. 4 55S became 195
mPa·s, was used. Then, a colorcoat liquid was further applied to the surface of the basecoat layer formed, by spray
coating at a rate of applied amount 70 g/m2, by using STARPLUS available from Gemata, thereby to form a colorcoat
layer with a film thickness of 14 mm. Note that for the colorcoat liquid, a polyurethane emulsion (LCC Binder UB1770
available from DIC Corporation, solid content: 30%) adjusted such that the viscosity became 30 mPa·s via the Iwata
Cup (IWATA NK-2 12s), was used. Then, milling treatment was further conducted at 40 to 50°C for 2 to 4 hours. Then,
by using embossing rollers at 125°C and 50 kg/cm2, embossing treatment was conducted on the surface layer, at a line
velocity of 7.0 m/min. Then, a topcoat coating material (clear coating material, available from Tohpe Corporation) adjusted
to 30 mPa·s via the Iwata Cup (IWATA NK-2 12s), was applied to the surface, thereby to form a topcoat with a film
thickness of 13.5 mm. As such, a grain-like-finish artificial leather with a mass per unit area of 777 g/m2 and an apparent
density of 0.762 g/cm3 was obtained.

(Evaluation of grain-like-finish artificial leather)

[0088] The grain-like-finish artificial leather obtained was evaluated by in accordance with the evaluation methods
below.

(Stiffness)

[0089] Stiffness was measured by using a softness tester (leather softness measuring equipment ST300, available
from MSA Engineering Systems Limited of the United Kingdom). Specifically, a predetermined, 25 mm-diameter ring
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was set to the lower holder of the equipment, and thereafter, the grain-like-finish artificial leather was set to the lower
holder. Then, the metal pin (diameter: 5 mm) fixed to the upper lever was pushed down toward the grain-like-finish
artificial leather. Then, the value at the time the upper lever was pushed down and locked, was read. Note that the value
indicated penetration depth and also indicated that the greater the value became, the more supple the leather became.

(Texture)

[0090] The grain-like-finish artificial leather was cut to a size of 20 x 20 cm to prepare a sample. Then, the appearance
of the leather when bent inward at the center portion thereof and the appearance of the leather when held, were evaluated
based on the following criteria.

A: When bent, the leather bent as if with roundness, and also formed a pattern of very fine and minute fold wrinkles.
Moreover, drape was excellent.
B: When bent, the leather bent sharply, and also formed a pattern of coarse wrinkles, as well as deep creases.
Moreover, drape was poor.
C: The texture had a remarkably low degree of fullness.

(Coatability of grain-like layer)

[0091]

A: Sinking of the grain-like layer was slight, and a flat and smooth surface was formed.
B: There was a small amount of sinking of the grain-like layer, and roughness of the fibers at the surface was slightly
felt.
C: Most of the grain-like layer sunk, and the fibers were exposed and fuzzed at the surface.

(Apparent density)

[0092] Thickness (mm) and mass per unit area (g/cm2) were measured in compliance with JIS L1913, and the apparent
density (g/cm3) was calculated from the obtained values.
[0093] The evaluation results of the above are shown in Table 1.
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[Examples 2 to 11]

[0094] The composition of the dispersion for the modifying agent prepared in Example 1 was changed to the compo-
sitions and amounts shown in Table 1, thereby to prepare modifying agents for addition into the non-woven fabric of the
ultrafine fibers by impregnation; and except for the above, grain-like-finish artificial leathers were obtained as in Example
1 and then evaluated. The results are shown in Table 1. Moreover, Fig. 3 shows a sectional image of when the non-
woven fabric of the ultrafine fibers obtained in Example 6 was observed with a scanning electron microscope (SEM);
and Fig. 4 shows a sectional SEM image of the artificial leather substrate obtained by addition of the modifying agent
by impregnation. Moreover, Fig. 5 shows a sectional SEM image of the grain-like-finish artificial leather substrate obtained
in Example 6.

[Example 12]

[0095] For the filler in particle form, alumina (Al2O3) particles instead of the aluminum dialkylphosphinate were added
into the composition of the dispersion for the modifying agent prepared in Example 6; and except for the above, a grain-
like-finish artificial leather was obtained as in Example 1 and then evaluated. The results are shown in Table 1.

[Comparative Example 1]

[0096] Instead of adding the dispersion for the modifying agent into the non-woven fabric of the ultrafine fibers by
impregnation in Example 1, a water-based polyurethane dispersion as the one used in Example 1 was added by im-
pregnation, such that the dispersion became 12.5 mass% as a solid content relative to the non-woven fabric of the
ultrafine fibers, and was then dried at 120°C; and except for the above, a grain-like-finish artificial leather was obtained
as in Example 1 and then evaluated. The results are shown in Table 1.

[Comparative Example 2]

[0097] Except that the process of adding the modifying agent by impregnation in Example 1 was omitted, a grain-like-
finish artificial leather was obtained as in Example 1 and then evaluated. The results are shown in Table 1.

[Comparative Examples 3 to 6]

[0098] The composition of the dispersion for the modifying agent prepared in Example 1 was adjusted and modifying
agents with the compositions and amounts shown in Table 1 were added into the artificial leather substrate by impreg-
nation; and except for the above, grain-like-finish artificial leathers were obtained as in Example 1 and then evaluated.
The results are shown in Table 1.
[0099] Regarding each of the artificial leather substrates obtained in Examples 1 to 12 according to the present
invention, the apparent density was 0.6 g/cm3 or more, and also, the suppleness of the grain-like-finish artificial leather
corresponded to a stiffness of 1.8 mm or more; and therefore, an artificial leather having fullness and also suppleness
was obtained. In contrast, regarding the artificial leather obtained in Comparative Example 1, i.e., a conventional and
typical artificial leather, wherein the non-woven fabric was given fullness by addition of the elastic polymer, although the
apparent density was 0.6 g/cm3 or more and allowed fullness, the stiffness was 0.89 mm and suppleness was of a low
degree. Moreover, in production of the artificial leather of Comparative Example 1, when the resin liquid for the grain-
like layer was applied, the resin liquid tended to easily seep into the artificial leather substrate. This was because there
were many voids remaining in the surface. Moreover, regarding the artificial leather of Comparative Example 6 which
did not include the filler, apparent density was low and fullness was of a low degree.
[0100] Note that the artificial leather of Example 8 exhibited fullness of a slightly low degree due to the relatively low
proportion of the modifying agent, but exhibited suppleness of a remarkably high degree. However, regarding the artificial
leather of Example 8, since there were voids remaining in the surface of the artificial leather substrate, the resin liquid
applied tended to easily seep into the substrate.
[0101] As shown by the above Examples, according to the present invention, there is obtained an artificial leather
having a supple texture and also fullness, due to addition of the modifying agent as described above into the voids
among the fibers of the entangled fiber body, by impregnation.

[Example 13]

[0102] Instead of forming the basecoat with a film thickness of 28 mm for the grain-like layer on the surface of the
artificial leather substrate obtained in Example 6, a smoothing layer was formed as follows. Specifically, a filler (calcium
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carbonate with average particle size of 5 mm) was added into a polyurethane emulsion (LCC Binder UB1770 available
from DIC Corporation, solid content: 30 mass%), the amount of the filler being 42.9 parts by mass relative to 100 parts
by mass of the solid content in the polyurethane emulsion; and this was followed by addition of a thickener and then
stirring and mixing, thereby to prepare a smoothing-layer-forming coating liquid. Note that regarding the smoothing-
layer-forming coating liquid obtained, according to a B-type rotational viscometer at a temperature of 25°C, a viscosity
η0.6 measured at 0.6 rotation/sec was 240 Pa·s, a viscosity η3.0 measured at 3 rotations/sec was 75 Pa·s, and η0.6/η3.0
was 3.2. Note that when only the polyurethane emulsion was used, the viscosity η0.6 was 4.2 Pa·s, the viscosity η3.0
was 3.0 Pa·s, and η0.6/η3.0 was 1.4.
[0103] The smoothing-layer-forming coating liquid was applied to the surface of the artificial leather substrate obtained
in Example 6, at 140 g/m2 with a reverse coater, followed by drying, thereby to form a 45 mm-thick smoothing layer. The
surface water absorption rate of the smoothing layer formed as such was measured by a method as below. As a result,
the surface water absorption rate was 180 seconds or more. The results are shown in Table 2.

(Surface water absorption rate)

[0104] Measurement was conducted in compliance with the water drop method of JIS L1907-7.1.1. Specifically, the
artificial leather substrate was cut into a size of about 200 mm x 200 mm to prepare a test piece. The prepared test piece
was attached to a test piece-holding frame, which was then placed between a light source and the observer; and then,
adjustment was made so that the height from the surface on the smoothing layer side of the test piece to the tip of the
burette became 10 mm. Then, one drop of water was dropped from the burette to the surface on the smoothing layer
side of the test piece; and then, with a stopwatch, measurement was made for time starting from when the water drop
reached the test piece surface, until when the test piece reached a state where specular reflection disappeared as the
water drop was absorbed and only moisture remained. The results are shown in Table 2.
[0105] Subsequently, a colorcoat layer with a film thickness of 14 mm as in Example 1 was formed on the surface of
the smoothing layer on the artificial leather substrate. Then, milling treatment was further conducted at 40 to 50°C for 2
to 4 hours. Then, as in Example 1, by using embossing rollers at 125°C and 50 kg/cm2, embossing processing was
conducted on the surface layer, at a line velocity of 7.0 m/min. Then, as in Example 1, a topcoat with a film thickness of
13.5 mm was formed. As such, a grain-like-finish artificial leather with a mass per unit area of 665 g/m2 and an apparent
density of 0.629 g/cm3 was obtained. Fig. 6 shows an SEM image of an oblique sectional surface of the artificial leather
substrate obtained in Example 13, before formation of the smoothing layer; and Fig. 7 shows an SEM image of an oblique
sectional surface thereof after formation of the smoothing surface. Moreover, Fig. 8 shows a sectional SEM image of
the grain-like-finish artificial leather substrate obtained in Example 13. Moreover, the sinking amount (g/m2) was calculated
from the difference between the applied amount when forming the smoothing layer and the film thickness when the
smoothing layer was actually formed. However, when the value obtained was smaller than 0, the value was regarded
as 0. Moreover, the results for stiffness and texture are shown in Table 2.



EP 2 966 218 A1

15

5

10

15

20

25

30

35

40

45

50

55

[T
ab

le
 2

]

E
xa

m
pl

e 
N

o.

K
in

d 
of

 fi
lle

r i
n 

sm
oo

th
in

g 
la

ye
r

P
ro

po
rt

io
n 

of
 fi

lle
r 

in
 

sm
oo

th
in

g 
la

ye
r 

(%
)

T
hi

ck
ne

ss
 o

f 
sm

oo
th

in
g 

la
ye

r 
(m

m
)

η
0.

6 
(P

a·
s)

η
3

.0
 

(P
a·

s)
η

0.
6/
η

3
.0

E
va

lu
at

io
n 

re
su

lts

S
ur

fa
ce

 w
at

er
 

ab
so

rp
tio

n 
ra

te
 

(s
ec

)

S
in

ki
ng

 
am

ou
nt

 
(g

/m
2 )

S
tif

fn
es

s 
(m

m
)

T
ex

tu
re

13
C

al
ci

um
 

ca
rb

on
at

e
30

45
24

0
75

3.
2

18
0<

0
2.

41
A

14
C

al
ci

um
 

ca
rb

on
at

e
5

36
17

0
76

2.
2

16
2

6
2.

31
A

15
C

al
ci

um
 

ca
rb

on
at

e
10

35
21

0
74

2.
8

15
8

7
2.

39
A

16
C

al
ci

um
 

ca
rb

on
at

e
20

38
27

0
77

3.
5

18
0<

4
2.

38
A

17
C

al
ci

um
 

ca
rb

on
at

e
40

42
30

0
79

3.
8

18
0<

0
2.

42
A

18
C

al
ci

um
 

ca
rb

on
at

e
50

47
32

0
82

3.
9

18
0<

0
2.

49
A

19
C

al
ci

um
 

ca
rb

on
at

e
30

20
24

0
75

3.
2

12
6

0
2.

35
A

20
C

al
ci

um
 

ca
rb

on
at

e
30

31
24

0
75

3.
2

18
0<

0
2.

37
A

21
C

al
ci

um
 

ca
rb

on
at

e
30

54
24

0
75

3.
2

18
0<

0
2.

40
A

22
P

la
st

ic
 

ba
llo

on
1.

5
60

18
0

86
2.

1
18

0<
7

2.
47

A

6
-

0
28

0.
20

0.
27

1.
4

83
14

2.
2

A



EP 2 966 218 A1

16

5

10

15

20

25

30

35

40

45

50

55

[Examples 14 to 18]

[0106] As shown in Table 2, except that the filler (calcium carboante) was added in amounts of 5 mass%, 10 mass%,
20 mass%, 40 mass%, and 50 mass%, respectively, smoothing-layer-forming coating liquids were prepared as in Ex-
ample 13. Except that the smoothing-layer-forming coating liquids adjusted as such were used, grain-like-finish artificial
leathers were obtained as in Example 13. The results are shown in Table 2.

[Examples 19 to 21]

[0107] As shown in Table 2, except that the thicknesses of the smoothing layer were changed to 20 mm, 31 mm, and
54 mm, respectively, grain-like-finish artificial leathers were obtained as in Example 13. The results are shown in Table 2.

[Example 22]

[0108] As shown in Table 2, instead of adding 30 mass% of the filler (calcium carbonate), a filler (vinylidene chloride
nitrile-based plastic balloon with average particle size of 30 mm) was added into the polyurethane emulsion, the amount
of the filler being 1.5 parts by mass relative to 100 parts by mass of the solid content in the polyurethane emulsion and
being 50% in volume ratio; and except for the above, a smoothing-layer-forming coating liquid was prepared as in
Example 13; and except that the smoothing-layer-forming coating liquid adjusted as such was used, a grain-like-finish
artificial leather was obtained as in Example 13. The results are shown in Table 2. Moreover, Fig. 9 shows an SEM
image of an oblique sectional surface of the artificial leather substrate obtained in Example 22, after formation of the
smoothing layer; and Fig. 10 shows a sectional SEM image of the grain-like-finish artificial leather substrate obtained
in Example 22.
[0109] Regarding each of the artificial leather substrates obtained in Examples 13 to 22, sinking of the smoothing layer
and sinking of the grain-like layer were both to a small extent; and moreover, the surface water absorption rate of the
artificial leather substrate was low. Therefore, it is evident that sinking of the resin layer with a grain-like surface on the
surface of the artificial leather substrate can be suppressed, by providing the smoothing layer. By suppressing the sinking
of the resin layer with a grain-like surface, a grain-like-finish artificial leather which maintains a remarkably supple texture
is obtained. In contrast, as in Example 6, when a polyurethane emulsion without addition of a filler and having η0.6/η3.0
of 1.4 was used, a slight sinking in was apparently observed.
[0110] The artificial leather of the present invention can be used as a leather-like material for applications in footwear,
clothing, gloves, bags, balls, interior decoration, vehicle upholstering, and the like.

Claims

1. An artificial leather substrate comprising:

an entangled fiber body; and
a first filler and a non-volatile oil in liquid form, both added into the entangled fiber body by impregnation.

2. The artificial leather substrate in accordance with claim 1, wherein the first filler includes at least one of an inorganic
filler and an organic filler.

3. The artificial leather substrate in accordance with claim 1, wherein the non-volatile oil includes at least one selected
from liquid paraffin, silicone oil, mineral oil, and phthalate esters.

4. The artificial leather substrate in accordance with claim 1, wherein the entangled fiber body is a non-woven fabric
of ultrafine fibers with a fineness of 0.9 dtex or less.

5. The artificial leather substrate in accordance with claim 1, wherein a content of the first filler relative to the entangled
fiber body is 1 to 60 mass%.

6. The artificial leather substrate in accordance with claim 1, wherein a content of the non-volatile oil relative to the
entangled fiber body is 0.5 to 10 mass%.

7.  The artificial leather substrate in accordance with claim 1, wherein 0 to 15 mass% of a first elastic polymer relative
to the entangled fiber body, are further added by impregnation.
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8. The artificial leather substrate in accordance with claim 7, wherein a content of the first filler, the non-volatile oil,
and the first elastic polymer in total, relative to the entangled fiber body, is 10 to 30 mass%.

9. The artificial leather substrate in accordance with claim 7, wherein a content of the non-volatile oil in a total amount
of the first filler, the non-volatile oil, and the first elastic polymer, is 3 to 70 mass%.

10. The artificial leather substrate in accordance with claim 9, wherein a content of the first filler in the total amount of
the first filler, the non-volatile oil, and the first elastic polymer, is 30 to 97 mass%.

11. The artificial leather substrate in accordance with claim 10, wherein a content of the first elastic polymer in the total
amount of the first filler, the non-volatile oil, and the first elastic polymer, is 1 to 20 mass%.

12. The artificial leather substrate in accordance with claim 1 having an apparent density of 0.60 g/cm3 or more.

13. The artificial leather substrate in accordance with claim 1 further comprising a smoothing layer for smoothing a
surface,
the smoothing layer being a layer including a second elastic polymer and a second filler and having a thickness of
10 to 100 mm.

14. The artificial leather substrate in accordance with claim 13, wherein the smoothing layer includes 1 to 50 mass% of
the second filler.

15. The artificial leather substrate in accordance with claim 13, wherein a surface water absorption rate in compliance
with the water drop method of JIS L1907-7.1.1 is 100 seconds or more.

16. A grain-like-finish artificial leather formed by further stacking a resin layer on the smoothing layer in the artificial
leather substrate in accordance with claim 13.

17. The grain-like-finish artificial leather in accordance with claim 16, wherein a stiffness measured by a softness tester
is 1.8 to 2.5 mm.

18. A production method of artificial leather substrate, the method being for the artificial leather substrate in accordance
with claim 13 and comprising:

a step of preparing an original fabric of the artificial leather substrate in accordance with claim 1; and
a step of forming the smoothing layer with the thickness of 10 to 100 mm, by applying a smoothing-layer-forming
coating liquid to a surface of the original fabric, followed by drying,
the smoothing-layer-forming coating liquid including the second elastic polymer and the second filler, as a solid
content; and having a thixotropic index of 2 to 4, the thixotropic index being a ratio between a viscosity η0.6 and
a viscosity η3.0 (η0.6/η3.0), the viscosity η0.6 measured at 0.6 rotation/sec and the viscosity η3.0 measured at 3
rotations/sec by using a B-type rotational viscometer at a temperature of 25°C.

19.  The production method of artificial leather substrate in accordance with claim 18, wherein a solid content in the
smoothing-layer-forming coating liquid includes 1 to 50 mass% of the second filler.

20. A modifying agent for artificial leather substrate, the modifying agent comprising:

3 to 90 mass% of a non-volatile oil in liquid form as a non-volatile component; and
10 to 97 mass% of a formulation including: a first filler being at least one selected from an inorganic filler and
an organic filler; and a first elastic polymer.
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