[Title of the document] Specification [Title of the invention) Leather-like
sheet and production process thereof [Technical field] The present
invention relates to a leather-like sheet mainly formed of a nonwoven
fabric composed of ultrafine fibers and similar to leather such as suede or
nubuck in appearance, and also relates to a production process thereof.

[Tité, ac(ggrc%qped %[%lu‘%?éﬁ‘ﬁ Illg%ggg%t%g%%ﬁonsstmg of a nonwoven

I’IC composed of ultrafine fibers and an elastic resin, are widely used,

[Ti t%'QC(?fthﬁ—}’eh%}{%gﬁQ@m fﬁ@&%ﬁé?”?'ﬂ@é %M@ §%|gf9éG@EP$n process

natural leather. and an easy care property. As they are used for wider
rherapRlications, they are required to have a higher level of softness than

before, and for satisfying this requirement, various proposals have been
[reclifE, In theqarggluction of a nonwoven fabric composed of ultrafine

fibers, which constitutes a leather-like sheet, a method comprising the

steps oicutting the filamentsspun ffeasaspinners] ine3 1910 AuR ong in1y
fibers and forming a staple fiber web by a paper making technique or card

f orml@f Srethedn 8dbe ether handibe seunbpnd methadiis Yereefficie similar

compared with the abovementioned method of producing a staple fiber
to 14Eebnsince thr fikerssun Bom aspineret ang difesti-eaughla aao relates

catching net, to obtain a fiber web. Further, since the 1 nonwoven fabric
to aORjaiBeas adibprweddy thesspumbond method is
[Rackground art]

Leather-like sheets, each consisting of a nonwoven fabric
composed of ultrafine fibers and an elastic resin, are widely used,
since they‘have excellent features such as a touch similar to that
of natural leather. and an easy care property.

As they are used for wider applications, they are required
to have a higher level of scftness than before, and for satisfying
this requirement, various proposals have been made.

In the production of a nonwoven fabric composed of ultrafine
fibers,whichcon$titutes611eatherulikeshget,zamethodcomprising
the steps of cutting the filaments spun from a spinneret into 3
to 100 mm long fibers and forming a staple fiber web by a paper
making technique or card laid method.

On the other hand, the spunbond method is very efficient
compared with the abovementioned method of producing a staple fiber

web, since the fibers gpun from a spinneret are directly caught

on a c¢atching net, to obtain a fiber web. Further, since the



smaller in the number of fiber cut points than the aforementioned

nonwoven fabric obtained as a stable fiber web, it is excellent in physical

properties such as tensile strength. For this reason, the application of the

nonwoven fabric obtained by the spunbond method to a leather-like sheet

is variously studied. For example, patent document 1 proposes a process
nonwS&OBPIising the steps Qfcareparing adiberweb foymedeolganivgate fikarsod is

each having two or more polymers stuck together, and splitting the fibers

smal Bang dhersdickingHaterdace by aeedla pypching anfiuid jelactiosrthentioned
obtain a nonwoven fabric composed of ultrafine continuous filaments.

nonwdeearding ta thismethed.a asnwoven fakricioreposashof ulirafinedibess 1ent
can be obtained efficiently, but since ultrafine fibers formed of two or

in pHuer-iToppaible pelyrearsexist tegriies i ts-dithotit.to dyainRicolOkason,
like that of the conventional leather-like sheet composed of ultrafine fibers

the d@medafd singler pahmeaendwisthes, Sape the iHiers hie gptivaleng theunbond
sticking interface to obtain ultrafine fibers, the ultrafine fibers become soft

me thedmpeared wathitbe geheeakfitzers ith-afiierdidmetendfimdre than Example,
dtex, but the softness is not sufficient yet. Furthermore, to facilitate

patesplitihg;wachdiber hass@cress sectiprolikespetalsmprrsectiops ohan steps of
orange. Therefore, when the fiber is napped, the direction in which the

prepéibénis kerftibdmited,; andrmelése the ofiferabamefertie madesolisrhalVasg two
to lose sufficient color 2 developability, it is difficult to obtain the lighting

or neffectsoprodias te bucitherdikt sheet. Maoreovdr fdrigrthaneindfthieers along

the sticking interface by needle punching or fluid jet action, to
obtain a nonwoven fabric composed of ultrafine continuous
filaments.

According to this method, a nonwoven fabric composed of
ultrafine fibers can be obtained efficiently, but since ultrafine
fibers formed of two or more incompatible polymers exist together,
it is difficult to dye in a color like that of the conventional
leather-iike sheet composed of ultrafine fibers formed of a single
polymer. Further, since the fibers are split aleng the sticking
interface to obtain ultrafine fibers, the ultrafine fibers become
soft compared with the general fibers with a fiber diameter of more
than 1 dtex, but the softness is not sufficient vet. Furthermore,
to facilitate splitting, each fiber has a cross section like petals
or sections of an orange. The;efore, when the fiber is napped, the
direction in which the fiber is bent is limited, and unless the

fiber diameter is made so small as to lose sufficient color



abrasion resistance property, it is considered effective to enhance the
degree of entanglement of fibers. However, in the case where a needle
punch (hereinafter referred to as NP) is used, since strong treatment
causes the fibers to be cut, it is difficult to enhance physical properties. In
a method of using fluid jet action, since strong treatment causes the water

deve SlgaMEIoRe splashed on the; syiface 9f thenpnwoven fabiig, Unifomar Fect s
treatment is difficult. Neither of the means allows sufficient physical

pecuPiRerties 1o be. obtained sRwtharother means discloseddaclud® ancing the
technique of keeping the elongation remaining effective by lowering the

abraSPHRIDG speedniodqyvertbedegree of orighiation: aac a techniqueerdf enhance
using an easily hydrolyzable polymer at least as one component of

the &egigate ffikersseqthahtienerwpyes fabric ganbedrocessehwithaR where
alkali for weight loss, to hydrolyze and decrease at least one component,

a nedhus fpuming valsdn dhe sheet oe example, seevpaten decimesinde strong
According to these methods, since the fibers have the elongation kept

treat@paining efestiverer sincethenwids are formead, i theishigatda bighly sefthance
but since the fibers are low in the degree of orientation, the physical

phy s pERPERies o8 the Blkers are bkelyt tmdeclhe.dHuthern thelvoids tenditon, since
lower the form stability of the sheet. 3 As a further other softening

s trotechbiguesthere isadeelnighe wankieh stnormmeyerncfabec colypdsed ain the
long fibers is passed through and integrated with a woven or knitted fabric

surfby &Ry fio rhakenthewoven fabric, uniform treatment is difficult.’

Neither of the means allows sufficient physical properties to be

cbtained.

Further other means disclosed include a technique of keeping
the elongation remaining effective by lowering the splnning speed
to lower the degree of orientation, and a technigue of using an
easily hydrolyzable polymer at least as one component of conijugate
fibers so that the nonwoven fabric can be processed with an alkali
for weight loss, to hydrolyze and decrease at least one component,
thus forming voids in the sheet (for example, see patent document
2).

According to these methods, since the fibers have the
elongation kept remaining effective or since the voids are formed,
the sheet is highly soft, but since the fibers are low in the degree
of orientation, the physical properties of the fibers are likely

to decline. Further, the voids tend to lower the form stability

of the sheet.



fibers unlikely to come off, for achieving softness using a smaller amount
of a binder or with less melting (for example, see patent document 3)
Furthermore, disclosed is a technique in which NP treatment is performed
to make the fibers arranged in the thickness direction and to cut the fibers
(for example, see patent document 4) . These techniques have such

adyaniages ihal sinaa,ihe Whars.ate,arrangad Iy Me thigkness direcligRy i gue

the softness of the sheet can be enhanced and that since the fibers are

in Wb PRl SYBID canhe remyedds cause 1ess YEInKIngs HOWRVRY t hrough

since making the fibers sufficiently arranged in the thickness direction by

and NR:Ugaupeat iy?imglhlé( likglyeR iBYOMEfit?@éQU@QErE@VS isApproblefaxe the
that since the fibers are cut, the physical properties as advantages of a

f 1 beRANWRYERdabric orppesed of leng fihars apd e BRYsieal Properties Pmaller
the woven or knitted fabric as a reinforcing fabric decline. To prevent the

amoueHiling of fibersiby N treaiment adeghnigug gofinsreasingghinkagasiatent
the NP step is disclosed (for example, see patent document 5). Further,

docul@Ethe pyrposa,efeasing skaingthaere ds aaprodustion:pracess dncludipg 8ch e
step of shrinking with hot water after completion of NP (for example, see

t reaPateft dogureettnd d hesaedechniguesicasianpravigedetinite effectskness
against the decline of physical properties caused by fiber cutting and

direagainst teavisking catsed Dyeirain flut eveitid N, issarpliet éndedocument
such conditions as to prevent the cutting of fibers, it is
4} .

These techniques have such advantages that since the fibers
are arranged in the thicknessg direction, the softness of the sheet
can be enhanced and that since the fibers are cut, potential strain
can be removed to cause less wrinkling. However, since making the
fibers gufficiently arranged in the thickness direction by NP
treatment is highly likely to involve f£iber cutting, there is a
problem that since the fibers are cut, the physical properties as
advantages of a nonwoven fabric composed of long £ibers and the
physical properties of the woven or knitted fabric as a reinforcing
fabric decline.

To prevent the cutting of fibers by NP treatment, a technique
of increasing shrinkage in the NP step is disclosed (for example,
see patent document 5).

Further, for the purpcse of easing strain, there is a

production process including a step of shrinking with hot water

after completion of NP {for example, see patent document 6} .



difficult to obtain a leather-like sheet with not only strength and form
stability but also soft hand. As described above, a leather-like sheet
excellent in soft hand and in the durability of appearance such as
abrasion resistance has not been obtained. [Patent Document 1]
JP10-53948A [Patent Document 2] JP2004-84076A [Patent Document 3]

JPOE 203684 [pe ”éP%%%%%“ﬂy’%%%%%@iQ%é\n %?QEP&EH@%‘ESinst

5] JP2_006-2286A atent Documerit 61 JP2006-2287A [Disclosure of t
the ¥ERUGN @EP%?[?EE%Q? Sgysgé}ytmgsin\e%mg)@y%gﬁ IRVENIONNIOVIARS ang
et excellen u

a leather-like she in “soft hand and in the durability of

agaidRRegROCe Andwelght losscansed hyalrasian, and.Also proydesa app1ieq

production process thereof. [Means for solving the problems] This

unaePVENRHEN hasMmainlythefollewing constitutians fop SOIMBIARe Fipers, it is

abovementioned problems. That is, the leather-like sheet of this invention

dif £isE@MpEsite, shaet consisting essentiallys REamopwayendablig 1y strength
composed of ultrafine long fibers in which 5 ultrafine fibers with a fiber

ana Menessofi0:90QL 1005 diex are siangled with each other, and a
woven or knitted fabric, characterized in that at least some of the

afosementioned sirafine, dbers passHueuah the wouer oskpidteddabrien soft
that the appearance is grade 3 or higher while the abrasion loss is 10 mg
handO&i@BS Mthe durability of appearance such as abrasion resistance
has not been obtained.
[Patent Document 1] JP10-53948A
[Patent Document 2] JP2004-84076A
[Patent Document 3] JP64-20368A
[Patent Document 4] JP2000-273769A
[Patent Document 5] JP2006-2286A
[Patent Document 6] JP2006-2287A
[Disclosure of the invention]
[Problems to be solved by the invention]

This invention provides a leather-like sheet excellent in
soft.hand and in the durability of appearance and weight loss caused
by abrasién, and also provides a production process thereof.
{Means for solving thé problems]

This invention has mainly the following constitutions for
solving the abovementioned problems. That is, the leather-like

sheet ¢of this invention is a composite sheet consisgting essentlially

of a nonwoven fabric composed of ultrafine long fibers in which



the evaluation of abrasion resistance, and that the sheet is substantially
composed of a fiber material of a non-elastic polymer. Further, the
process for producing a leather-like sheet of this invention comprises the
step of spinning molten polymers at a speed of 3000 to 6000 m/min and
collecting conjugate fibers with a fiber fineness of 1 to 50 dtex on a

ul trSIOMRY Rehundersugtion, faliowed: ydhe dlloying steRsiAcB, £.8Nd Bx are
wherein the step A is followed by the steps B, C and D, and wherein the

entasiep-@ isyperiormad.simitapeoushynuith or spbsegueptly tethe step Brfvric,

Step of treating the conjugate fibers by a needle punch, to form a

charRORWeYoR fabHC B Step of dampingwirafine fibess witbrfibardinanessebrine
0.0001 to 0.5 dtex from the conjugate fibers by a treatment of converting

f i bethegoBpgatedingisdntobsingies stritrafinraifibers-Cc Stepof treatisgdbarance
nonwoven fabric with a high velocity fluid D. Step of laminating and

is gidagrating:the ngnwovemnifabrie nithad raevernon kiited fabric fioffeats Déss in
the invention] This invention can provide a leather-like sheet excellent in

the softhand aod appeaiprnes:durabiits bdidedest mades-tos cartyiag ebket is
the invention] The leather-like sheet of this invention contains a nonwoven

subs tahticicomposed b sl mbfeal drig- tivers 4 lohgifibérohthis élvention polymer.
refers to a substantially continuous fiber of more than 100 mm. The

Furtleatherdike sheste$ this inventiodbhasmut poitmshesinceithe lohgdiberst this
are partially cut to form nap. In this

invention comprises the step of spinning molten polymers at a speed

of 3000 to 6000 m/min and collecting conjugate fibers with a fiber

Fineness of 1 to 50 dtex on a moving net under suction, followed

by the following steps A, B, C and D, wherein the step A is followed

by the steps B, C and D, and wherein the step C is performed

simultaneocusly with or subseqguently to the step B.

A. Step of treating the conjugate fibers by a needle punch, to form

a nonwoven fabric

B. Step of forming ultrafine fibers with a fiber fineness of 0.0001

to 0.5 dtex from the conijugate fibers by a treatment of converting

the conjugate fibers into bundles of ultrafine fibers

C. Step of treating the nonwoven fabric with a high velocity fluid

P. Step of laminating and integrating the nonwoven fabric with a

woven or knitted fabric

{Effects of the invention]

This invention can provide a leather-1like sheet excellent in

soft hand and appearance durability.



invention, the lengths of the ultrafine fibers extracted from a nonwoven
fabric are directly measured, and a nonwoven fabric containing fibers of
more than 100 mm is called a nonwoven fabric composed of long fibers.
Further, since long fibers have an advantage that continuous fibers are
likely to have high physical properties, it is preferred that the rate of the

[TheCORIINUapSHibers Af marethan 100 mm ishigher= Theionwoven fabric

composed of ultrafine long fibers is composed of ultrafine fibers with a

fibesfinenashehQ.90RE ton 0o digx.di issprefersad that thedfiherfinepesshwoven

of the ultrafine fibers is 0.001 tex or more. More preferred is 0.005 dtex or

fabriorechipdbes b3 diexenlesa ts pwierred.ve0. 15dtex.q lessds rmete this
preferred. Less than 0.0001 dtex is not preferred, since the strength

invededlnes:Maredhan Q.5aiex s netipreferred githertoh ssuch wasonsihigé than
the hand becomes hard and that the surface appearance and the

100 mRlrasisRPpRettyof thisiaventien deglineisincaveufticientieniapglementisons,
difficult to obtain. Furthermore, fibers with finenesses beyond the

s incabaveamentinged ianrges may &lses be tontainedito sush parexteatdhat the this

effects of this invention 7 are not impaired. The cross sectional form of
invetheidtrafing ébersnefthis nwentien is netashesiaflyisttedebuiridised from a

preferred that the ratio R/r of the diameter R of the minimum
nonweitcitinstabed circle eto die dimametemreefdhe atximumad inscrbedvoivela infabric

the cross section is 1 to 1.4. A more preferred range is 1 to 1.3. If the R/r
contimithéroposs bectiorw s more thidwa .4, GRerdirectiondn Which nonwoven fabric
composed of long fibers. Further, since long fibers have an
advantage that continuous fibers are likely to have high phvsical
properties, it is preferred that the rate of the continuous fibers
of more than 100 mm is higher.

The nonwoven fabric composed of ultrafine long fibers is
composed of ultrafine fibers with a fiber fineness of 0.0001 to
0.5 dtex. It is preferred that the fiber fineness of the ultrafine
fibers is 0.001 tex or more. More preferred is 0.005 dtex or more.
Further, 0.3 dtex or less is preferred, and 0.15 dtex or less is
more preferred. Less than 0.0001 atex is not preferred, since the
strength declines. More than 0.5 dtex is not preferred either for
such reasons that the hand becomes hard and that the surface
appearance and the abrasion property of this invention decline since
gsufficient entanglement ig difficult to obtain. Furthermore,

fibers with finenesses beyond the abovementioned range may also

be contained to such an extent that the effects of this invention



the fiber is bent is limited in a flat sectional form, and itis difficult to obtain
the lighting effects peculiar to a leather-like sheet, and in a very uneven
sectional form, it is likely to be difficult to obtain sufficient color
developability. The R/r in the cross section of this invention refers to the
value obtained by dividing the diameter of the minimum circumscribed
are fEGe imeaswes by observing the section of a fiber using a microscope,
etc., by the diameter of the maximum inscribed circuit observed likewise.
Thepolymerconstituting-the uftrafinedibers,is net «especially fimiteds if#4s cnis
a non-elastic polymer. The non-elastic polymer in this invention means a
inveRelyBierigthgethandhe fibeisexcellentin rubbery elagicitysStePrasa that the
polyether ester-based fibers and polyurethane-based fibers like so-called

ratiSpandex if thedlyatine tibersrarg substantialy pompesed @hactb®ea circle
material of-a non-elastic polymer, substantial hand free from rubber-like

to thandicambeachieved, amd varausweitecis sueh s geeyalabibityi Righhe cross
color developability, high light fastness and 8 yellowing resistance can

sectalsa hesachieyed.. As the non-elastie fealywar, fangxample, palyasters, r£ the
polyamides, polyolefins, etc. can be used appropriately for respective

R/r appltationsebut vevienonf tyeabitity, strengih, durahidityiape fastpess,ra which
polyester is preferred. The polyester that can be preferably used in this

the ihienation s &eotymer ynihesided from Bldicarbexylicacid ofGamestard it is
formable derivative thereof and a diol or an ester formable derivative

di £ fthevddf. ihebolyimetisenbi gbpdcaiglly fifftet sf feculiar to a leather-like

sheet, and in a very uneven sectional form, it is likely to be

difficult to obtain sufficient color developability. The R/r in

the cross section of this invention refers to the value obtained

by dividing the diameter of the minimum circumscribed circle

measured by observing the section of a fiber using a microscope,

etc., by the diameter of the maximum inscribed circuit observed

likewise.

The polymer constituting the ultrafine fibers is not
especially limited, i1f it 1is a non-elastic polymer. The
non-elastic polymer in this invention means a polymer other than
the fibers excellent in rubbery elasticity such as polyether
ester-based fibers and polyurethane-based f£ibers 1like so-called
Spandex. If the ultrafine fibers are substantially composed of a
fiber material of a non-elastic polymer, substantial hand free from

rubber-like hand can be achleved, and various effects such as

recyclability, high color developability, high light fastness and



can be used as conjugate fibers. Particularly enumerated are, for
example, polyethylene terephthalate, polytrimethylene terephthalate,
polytetramethylene terephthalate, polycyclohexylene dimethylene
terephthalate, polyethylene-2,6-naphthalene dicarboxylate,
polyethylene-l,2-bis(2-chlorophenoxy)ethane-4,4'-dicarboxylate, etc. In

ye11HVs iyeption,amaeg them, mestoeneralyiisede golyeylang: non-elastic
terephthalate or a polyester copolymer mainly containing ethylene

polyikephthglate ¥nits £an Re-syitabbewsed. da ihenoawavenfalfiCi efins, etc.
composed of ultrafine long fibers of this invention, it is necessary that the

can wdrating fibers-ats- extangledwith £agh othere Thsgeasar istaf ibut in view
bundles of ultrafine fibers remain in the entangled ultrafine fibers as in

of atheseanvenfiongkp@cyee,, theahrasionyosistanceapropery , inderdad/scexr is
this invention cannot be achieved. The state in which the ultrafine fibers

prefaterefangledavithoagasetber inHhis idventie refess doaistgtewnte the this
ultrafine fibers are entangled with 9 each other to such an extent that the

inve@Rtapgleraent petwerirthe ultiafine-ee rrhgidlas ds tdlexahsened.dtisd or an
preferred that the nonwoven fabric composed of ultrafine long fibers of

estethis hventae hbsrd uait-avea sreighicdd 30 g/m2dromare. Moregreferfedmable
is 40 g/m2 or more, and further more preferred is 50 g/m2 or more.

derikulihers itis prefefred thiecumit-axeseweight nis 558sg/m2ienlegs 1Mpiced 1f it
preferred is 350 g/m2 or less, and further more preferred is 150 g/m2 or

can lessideid pet prefgued thatfthee unit-arkanveighitlis 16ss dram33 gima, are, for
since the woven fabric and/or

example, polyethylene terephthalate, polytrimethylene
terephthalate, polytetramethylene terephthalate,
polycyclohexylene dimethy;ene terephthalate,
polvethvlene-2,6-naphthalene dicarboxvlate,

polyvethylene-1,2-bis{2-chlorophenoxy) ethane-4,4’'-dicarboxylate,
etc. In this invention, among them, most generally used
polyethylene terephthalate or a polyester copolymer mainly
containing ethylene terephthalate units can be suitably used.
In the nonwoven fabric composed of ultrafine long fibers of
this invention, it is necessary that the ultrafine fibers are
entangled with each other. The reason is that if bundles of
ultrafine fibers remain in the entangled ultrafine fibers as in
the conventional practice, the abrasion reslistance property
intended in this invention cannot be achieved. The state in which
the ultrafine fibers are entangled with each other in this invention

refers to a state where the ultrafine fibers are entangled with



knitted fabric is likely to appear on the surface, to lower appearance
quality. Further, it is not preferred either that the unit-area weight is more
than 550 g/m2, since the abrasion resistance property of this invention
tends to decline. Meanwhile, the unit-area weight is measured according
to JIS L 1096 8.4.2 (1999). In the case where the unit-area weight of a

eachNgRwoyen fabric gomposed.of ultrafjne long.f ikers cannolbe dirgeW,cen the

measured, the difference between the value obtained by measuring the

ul e YRitzarea weightof the leather-lke sheet anddhe duit-area weight of the

woven or knitted fabric taken out of the leather-like sheet can also be

ob{gined p-g%% leather-like shegt abibiswantionq19 a sheglda which therafine

aforementioned nonwoven fabric composed of ultrafine long fibers and a

1ongWOMEE QY lgHitted fabric aee infegratad. andtis -pecassasy et @1east g/m’ or
some of the ultrafine fibers pass through the woven or knitted fabric. The

morel€asRitis that Htheadtrafingy Yy fibess Rrssthranahdhe wasenor knittletkerred
fabric, the separation between the nonwoven fabric composed of ultrafine

is 54090 fibess ansh-the wavenerknited fabpe saabeqareyeateth g thisea weight
invention, that at least some of the ultrafine fibers pass through the

is 590¥emOLknittedSabriedreapsdhatwhania sestion,/ pbtainadby cuttidgthe ther
sheet in the thickness direction is observed with eyes or a microscope,

morethere exist dae ulirafine filyers passieg sthrough ithe movepos fanittestifalinier the
that is, the ultrafine fibers extending from one surface of the woven or

unitknitted fabfighe the Dier sudfac®0 g/m*, since the woven fabric and/or
knitted fabric 1is likely to appear on the surface, to lower
appearance quality. Further, it is not p;referred either that the
unit-area welght is more than 550 g/m?, since the abrasion resistance
property of this invention tends to decline.

Meanwhile, the unit-area weight is measured according to JIS
L 1096 8.4.2 {1999%). In the case where the unit-area weight of a
nohwoven fabric composed of ultrafine long fibers cannot bedirectly
measured, the difference between the value obtained by measuring
the unit-area weight of the leather-like sheet and the unit-area
weight of the woven or knitted fabric taken out of the leather-like
sheet can also be obtained.

The leather-1ike sheet of this invention is a sheet in which
the aforementioned nonwoven fabric composed of ultrafine long
fibers and a woven or knitted fabric are integrated, and it is

necessary that at least some of the ultrafine fibers pass through

rhe woven or knitted fabric. The reason is that if the ultrafine

16



Further, in the leather-like sheet of this invention, it is preferred that
among the fibers constituting the woven or knitted fabric, the number of
cut fibers is smaller. If the fibers constituting the woven or knitted fabric
are not cut, such physical properties as tensile strength and tear strength
of the woven or knitted fabric are not impaired, and the movement of the

£ ibegléraxggg sﬂ Q?ff‘ IthtQ VQJ%QJEEE‘%‘Q‘OY:‘?H ‘i’.ﬁ:‘é’H“%%%tir& a@%@es eparation

ultrafine fibers entangled with the fibers constituting the woven or knitted

be twlADKICERN PEIRYPUR £9 WPPEOVE HiS AUASION [BNSIGRGE BraRR(y - YW ana

ranges of at least 10 cm square are observed with eyes or a microscope

the QB% TOPt AR feUSUFiaces of the legtheyslikeasiiesy itis preferred that

five or more cut fiber ends do not exist among the fibers constituting the

WW&&%&@E&?QJ@'@@B@WW & Qfé‘é‘g_@@, fakuic, of this iﬂ!%&%“ii%é“@tibers
especially limited, and in response to the intended hand and 11 functions,

pas siHGARRR APPIRPHRIGMSelecket. (Rt £X0IBRIE citie, §a88 WS cection

drapability and stretchability are intended to be achieved, a woven or

obtakitiadipkric-with High dapabilityand cStigtichiobiins canhe-vses asth® sexrved

woven or knitted fabric, to exhibit the intended effects in the leather-like

withsBeek bredaw matedalpd thenvaves of Kaittetkfahricismotespeeallypassing
limited, and for example, natural fibers such as cotton, hemp and wool,

throsefhi-syathefiedibers suchraseetulpsedipersaand ssynihetic fibessreaebeivers
used, and either staple fibers or long fibers can be selected appropriately.

ex tehiiitipie kings efifibess £88 @ds@ hehsedicanshios example. dalefided yarnss the
mixed yarns or composite
other surface.

Further, in the leather-like sheet of this invention, it is
preferred that among the fibers constituting the woven or knitted
fabric, the number of cut £fibers is smaller. If the fibers
constituting the woven or knitted fabric are not cut, such physical
properties as tensile strength and tear strength of the woven or
knitted fabric are not impaired, and the movement of the ultrafine
fibers passing through the woven or knitted fabric and the ultrafine
fibers entangled with the fibers constituting the woven or knitted
fabriccanbe inhibited to improve the abrasion registance property.
When ranges of at least 10 cm sguare are observed with eves or a
microscope on the front and rear surfacesg of the leather-1like sheet,
it is preferred that five or more cut fiber ends do not exist among
the fibers constituting the woven or knitted fabric.

The woven or knitted fabric of this invention is not

especially limited, and in response to the 1ntended hand and

11



yarns consisting of long and short fibers can also be used. Further, a
woven fabric consisting of different yarns or a knitted fabric consisting of
different yarns can also be used. Meanwhile, as the synthetic fibers, for
example, polyester-based fibers, polyamide fibers, etc. can be used. It is
preferred to use a woven fabric composed of conjugate fibers in which

funcI¥SLL MA'E palyesterhased polymets ate ¢anivgated side by sidaarin, ¢he

eccentric sheath-core configuration, since the leather-like sheet obtained

ca.se%ﬂé@%%‘i‘?'@éﬁ%?ﬂ?@&u%ﬁ&dsQF&P@@H% Rurthermare; LS AlE0A to be

preferred mode that side-by-side or eccentric sheath-core conjugate

achiBReIg arg uged &s eithendhe wagp tf‘é%%‘i%orwﬁfﬁthﬁ%%q; il é(‘fPé’?Dty and

fabric while ordinary fibers are used as the other thre 12 T e woven

strefabiicds I‘Qﬁﬁs%?'ﬁu)’dg@lﬁg é%W@ﬂV@véﬂ%@ﬁc&%%’E’@&ef gy pka sinQdlenipit
weave such plain weave, satin weave or twill weave, a double weave

the $HehAadigurad-dewhie clothwth calen effeet; jpile faluia such as velvet,
leno cloth such as plain gauze, figured cloth or tapestry can be used. The

knitted fabric innetespacially limited bkaitting rstifghi @ithet, anthiofc is not
example, a weft knitted fabric such as plain stitch, rib stitch, interlock

espestiteh oy knitiingdaceawarpdiidiedmisheic suohuas denbigh-stittheAtlas cotton,
stitch or plain cord stitch can be appropriately selected. The fibers

nhempCoAatittting, theswovery ot kiitied fabre agedotrespeeially imited inifibers, and
fineness. However, 1 dtex or moreis

synthetic fibers can be used, and either staple fibers or long fibers
can be selected appropriately. Multiple kinds of fibers can also
be used, and for example, blended yarns, mixed yarns or composite
varns consisting of long and short fibers canalsobeused. Further,
a woven fabric congisting of different varns or a knitted fabric
consisting of different yarns can alsc be used.

Meanwhile, as the synthetic fibers, for exanmple,
polyester-based fibers, polyamide fibers, etc. can be used. It is
preferred to use a woven fabric composed of conjugate fibers in
which two or more polyester-based polymefs are conjugated side by
side or 1in eccentric sheath-core configuration, since the
leather-like sheet obtained can have excellent stretchability and
drapabillity.

Ffurthermore, it is alsoc a*preferred mode that side-by-side
or eccentric sheath-core conjugate fibers are used as either the
warp threads or weft threads of the woven fabric while ordinary

fibers are used as the cther threads.

12



preferred, and 2 dtex or more is more preferred. Further, 15 dtex or less
is preferred, and 10 dtex or less is more preferred. If the fiber fineness is
less than 1 dtex, the effect of letting the leather-like sheet have sufficient
form stability is hard to obtain, and if it is more than 15 dtex, softness is
hard to obtain. In this invention, the unit-area weight of the woven or

kn;frgéegefzg;ncé{sfgqblmﬁemally Ignlted eltheﬁfi—#e\gever 28 q/%%egmr%o(;%% for

1
pre or more Is m8re pre Eurther

exanlS58 IS prefepred and 150 "U:%%%eséd%}ﬁ“ ﬁa{’:{%fe”egve“f the, ‘é@hha{’,?e%ve or

weight is S fess than% ggym ormlty IS {0 decline due t

rwi 1 9I5JQUioR andslippage, %fmn E {1'8 L] leting the. leather kg, golor
1’f|ty is é[ 0

sheet have sufficient form sta obtain. On the other hand, if

effell 1£5 maredhan, 131 L0 gime. spiess may,bs unlikely 1o be 8@%’1‘%‘1 ' B8uze,

unit-area weight of this invention refers to the value measured according

£ 1guﬁoe~}1|3c|-1 3096 8,4. @a%gg@ryﬂg@gr dLisjyeferred that the ratio by weight

of the woven or knitted fabric to the leather-like sheet is 20% or more.

Morg Prefarred.ip 309801 mare. Fwthermnre,:80%.porjassiisdiefeednicring

and 70% or less is more preferred. The reasons are such that if the ratio

st 1t WeIgRLIS less $han2Q%aitds difficultde sufficients edibit suelch as plain

functions of the woven or knitted fabric as form stability, drapability and

st 1 cehetGhability; apd that if dha rRto v weightisinore than 80% thearp knitted

influence of the woven or knitted fabric is so large that the sheet becomes
fabrike awayelsorkhifed rfabte camakingdi dEfigHt tocobiain @ NOIWOYERd stitch

fabric composed
can be appropriately selected.

The fibers constituting the woven or knitted fabric are not
especially limited in fiber fineness. However, 1 dtex or more is
preferred, and 2 dtex or more is more preferred. Further, 15 dtex
or less is preferred, and 10 dtex or less 1s more preferred. If
the fiber fineness is less than 1 dtex, the effect of leeting the
leather-like gsheet have sufficient form stability is hard to obtain,
and if it is more than 15 dtex, softness 1s hard to obtaimn.

In this invention, the unit-area weight of the woven or
knitted fabric is not especially limited either. However, 20 g/m?
or more is preferred and 40 g/m2 or more is more preferred. Further,
170 g/m? or less is preferred and 150 g/m? or less is more preferred.
If the unit-area weight is less than 20 g/m°, uniformity is likely
to decline due to the distortion and slippage of yarns, and the

effect of letting the leather-like sheet have sufficient form

stability is hard to obtain. On the other hand, if it is more than

13



of ultrafine long fibers having substantial hand. The ratio by weight of the
woven or knitted fabric to the leather-like sheet in this invention refers to
the value obtained by dividing the weight of the woven or knitted fabric
only by the weight of the leather-like sheet. It is preferred that the
unit-area weight of the leather-like sheet of this invention is 80 g/m2 or

170 %?6(9: and:19Q.gimg ar mare, is more preferged. fuither mpre preferiad is s rea

g/m2 or more. Further, 650 g/m2 or less is preferred and 500 g/m2 or

weig ss iF mate (praferrsd.- iluthes fagre prgferred is330L0Mm2 euless Kisording

not preferred that the unit-area weight is less than 80 g/m2, since it is

to Jhardtoqpfaingfosm stahilty,against tension and tearing, and 14 it is not
preferred either that the unit-area is more than 650 g/m2, since itis

difficult to.nbtajn sufficient seftaess HaWthEE itisprefeyerbthal thef the woven

apparent density of the leather-like sheet of this invention is 0.200 g/cm3

or kALMNAe 23¢.0.210.0/6R3 emere is-Moke prafered: Espesialy pigtesred more
is 0.220 g/cm3 or more. Further, 0.500 g/cm3 or less is preferred and

pref@ABOPH/cM3immare prefesred. iaspesiayprefereshisd:33@ gLMS @referred
less. If the apparent density is less than 0.200 g/cm3, breaking, fluff, etc.

and 9eeurdr the sase of dyeingp and dtrs gifficultie oktaksuificient stengtbhat if
and the abrasion resistance property of this invention. Further, it is not

the prefered thatierappareats densifyisymare tham 0 S00g/Tm3csincefiiisiently

difficult to obtain the softness intended in this invention. Meanwhile, the

exhiWltareasreighhismeasured actordingted| Sor knitted fabric as form
stability, drapability and stretchabllity, and that if the ratio
by weight is more than 80%, the influence of the woven or knitted
fabric is so large that the sheet becomes like a woven or knitted
fabric, making it difficult to obtain a nonwoven fabric composed
of ultrafine long fibers having substantial hand. The ratio by
weight of the woven or knitted fabric to the leather-like sheet
in this invention refers to the value obtained by dividing the weight
of the woven or knitted fabric only by the weight of the leather-like
sheet .

It is preferred that the unit-area weight of the leather-like
sheet of this invention is 80 g/m’ or more, and 100 g/m? or more
is more preferred. Further more preferred is 120 g/m2 or more.
Further, 650 g/m’ or less is preferred and 500 g/m’ or less is more
preferred. Further more preferred is 350 g/m? or less. It is not

preferred that the unit-area weilght is less than 80 g/m?, since it

is hard to obtain form stability against tension and tearing, and

14



L 1096 8.4.2 (1999), and the apparent density is obtained by measuring
the unit-area weight according to JIS L 1096 8.4.2 (1999) , then
measuring the thickness, and obtaining the mean value of the apparent
density from them, as the apparent density. In the mean time, for
measuring the thickness, a dial thickness gauge (trade name Peacock H,

it igfgge%ge% zald MfgCo. o 11d.) iS5, usedfe measure. 3 samnle al 650 g/m?,

rbitrary 10 places, and the mean value is used. In this invention, the

sinc@PRarent dansity; iefers tosheapparent depsity of the fieermaterial.

Furthermore, it is preferred that the tensile strengths of the leather-like

shegLofiRis inventian ig,hoth warg dirgction o and well direelind 8(6 70¢ the

N/cm or more. It is not preferred that the tensile strength in either warp

1eatfiEectiongQr waft diregtion s dess,thanAQN/c, for syeh deasens thaldbe, ana
process passing property in the subsequent process of after-treatment

0. 21BECPMES POPT B the casewhere adeathekslike sheglds prenyredanekthat g i

breaking, dimensional change and the like tend to occur. Further, in the

0. 226089 cPese quleather-ike sheet isqorepared: itis Becessayile @dd ferred and
large amount of a binder for obtaining sufficient physical properties, and

0 . 4 0y eSO RCRidBA Pralem-that the baad is likelyptebe hark Meanvihile.g /cm®

the upper limit of the tensile strength is not especially limited, but usually
or 1dlds 200 N/eme0siess: e densila gtrengtbds abianed by stotehingmaking,

cm wide and 20 cm long sample using a constant rate stretching tensile
fluftestesred a stessrate afHd embrinovithiagtipgistanae 0t 10€m@ifficult to

according to JIS L 1096 8.12.1 (1999) . From the obtained value, the load
obtaf@l sufficient strength and the abrasion resistance property
of this invention. Purther, it is not preferred that the apparent
density is more than 0.500 g/cm®, since it is difficult to obtain
the softness intended in this invention.

Meanwhile, the unit-area weight is measured according to JIS

L 1096 8.4.2 (1999), and the apparent density is obtained by
measuring the unit-area weight according to JIS8 L 1056 8.4.2 (15599},
then measuring the thickness, and obtaining the mean value of the
apparent densgity from them, as the apparent density. In the mean
time, for measuring the thickness, a dial thickness gauge (trade
name PeacockEL produced by Ozaki Mfg. Co., Ltd.) is used to measure
a sample at arbitrary 10 places, and the mean value ig used. In
this invention, the apparent density refers to the apparent density
of the fiber material.

Furthermore, it is preferred that the tensile strengths of

the leather-like sheet of this invention in both warp direction
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1 cm width is calculated to be used as the tensile strength (in N/cm) . To
obtain these strengths, it is preferred that the fibers used have a strength
of 2 cN/dtex or more. Furthermore, the tear strengths of the leather-like
sheet of this invention in both warp direction and weft direction are 5 to
30 N. If the tear strength in either warp direction or weft direction is less

and pr(ajfz@d\i’:ﬂé'(ﬁ%%ﬁ%%%gP@%W&p@f%%d&“””fé’ 1D2KING $1ABIE. 1 rog that

uction On the contrary, it is not preferred either that the tear

the SHRRGHN gither, wayp diregtion, ar weft direction is more than 50N sSiDGe. ¢ 5 oy

the leather-like sheet 16 tends to be generally so softened that it is

is 1 gg@“@h@r@%‘f@/ &rpalggge Q@%e%ggo%gngﬁﬁ @ngﬁge ge g8 passing

Meanwhile, the tear strength is measured based on JIS L 1096 8.15.1

proptAP)iMethed R pegdulvm pethod), These tear SRNORS. 62N % omes poor

achieved by adjusting the apparent density in an appropriate range, and

in tHB g8Rerama-hicherdansity - tends o esult i JoWelStkendins. dhist breaking,

preferred that the stress of the leather-like sheet of this invention in warp

aimefiteeiiomat apclengatonQf 10%is-8Norm, emere, farpreyeting thene case
sheet from being deformed or broken in the subsequent process

wherpedoliagd fa-any particylas application, aMorg praferredis dONKLM: The add a

upper limit of the stress at an elongation of 10% is not especially limited,

largbut smasedhand0 Nicnbis aetpreterredhior sueh figasens that 1be hanshysical
becomes hard and that workability declines. In the case where the

propakeversentiaaednpraduation methed is yseddoepreductiomdhearadue ofi ikely
stress at

to be hard. Meanwhile, the upper limit of the tensile strength is
not especially limited, but usually it is 200 N/c¢m or less. The
tensile strength is obtained by stretching a 5 ¢m wide and 20 ¢m
long sample using a constant rate stretching tensile tester at a
stresg rate of 10 em/min with a grip distance of 10 cm according
to JIS L 1096 8.12.1 (1999). From the obtained value, the load per
1 cm width is calculated to be used as the tensile strength (in
N/cm) . To obtain these strengths, it is preferred that the fibers
used have a strength of 2 cN/dtex or more.

Furthermore, the tear strengths of the leather-1like sheet of
this invention in both warp direction and weft direction are 5 to
30 N. If the tear strength in either warp direction or weft
directhx1islessthan3}h the processing passing property declines
making stable production difficult. O©On the contrary, it is not

preferred either that the tear strength in either warp direction

or weft direction is more than 50 N, since the leather-like sheet

i6



an elongation of 10% can be enhanced if NP treatment and high velocity
fluid treatment are sufficiently performed. Further, also by laminating a
woven fabric and/or a knitted fabric or the like, the value of stress can be
increased. In the meantime, to obtain the stress (modulus) at an
elongation of 10%, the same method as the method of measuring the
dtensile strength is used to measure the strength at an elongation of 10% i
tendgs e hiteHEBE VALY FiftufisHiorB Sthetddvententioied Egh%ﬁ%&l to achieve
roperties of the 17 leather-like sheet are important factors for pbtaini
a ha&ae&) ra?éieo%w?gﬁsga%%esﬁr%%%ﬁﬁsofatﬁgiﬁ%/leent}ilc?ﬁi, Qa‘nd ee%/n(‘fﬁlnl &’ the tear
achieved since the ultrafine fibers are entangled with_each other
s ex Bk IS NGB TR G Aot reGande Moahaiod oy Indre chod B

brasion resistance evalba ion of the

leather-like sheet of this invention, the appearance is grade 3 or higher
(penagrwﬁlc;L e gﬁargg%%SIOSs is 10 mg or less. With regard to the abrasion

resistance evaluation of %sé invention, in.an ahrasion.resistance test
o L R ooy B B e hgagpParent
mgthodr} Load for FurnjtuI[_e (12 kPa), %%%r perforemin 3lOOOatipl1eshand

e 30000 times OPabrasion. the appearance of the test fabric [ judgedin o

£ end€1878N5E 9 the criterign.table LJIS L, 1076 (1999) Table 2. In this

Invention, the appearance must be grade 3 to 5 after 3000 times and

20000 fimes. Lower dhap,grade,3 indiGates that sliclent  ARReAaNEe s heet of

quality is not obtained, and grade 5 is the most preferred state in

thise\_{EH%trimec!BtEﬁ Mﬂ%ﬂ%%%leﬁﬁhﬁﬁliEQ§HS§tcion of 10% is 8 N/cm

or more, for preventing the sheet from being deformed or broken
inthesubsequentprocesspexformed1&n:anyparticularapplication,
More preferred is 10 N/cm. The upper limit of the stress at an
elongation of 10% is not especially limited, but more than 50 N/cm
is not preferred for such reasons that the hand becomes hard and
that workability declines. In the case where the abovementioned
production method is used for production, the value of stress at
an elongation of 10% can be enhanced if NP treatment and high
velocity fluid treatment are sgufficiently performed. Further,
also by laminating a woven fabric and/or a knitted fabric or the
like, the value of stress can be increased.

In the meantime, to obtain the stress ({(modulus) at an
elongation of 10%, the same method as the method of measuring the
tensile strength is used to measure the strength at an elongation
of 10% as the intended value;

Furthermore, the abovementioned thsical properties of the
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the appearance was evaluated by the number times counted with

breaking as the end point or, for example, as described in

JP2003-268680A, with the exposure of the woven fabric layer as the end

point. However, there were cases where fluff and pills occurred when the

woven fabric layer was not exposed yet, to pose a problem that the

number of times counted till the woven fabric layer was exppsed did not |
seat B R AR (b PRy 37 b HEES L5, Th A AAgice Abrasion

.resistance evalua'gon O%thé% 'Lnsvenxtlioréhttheo %8 czriitec{io&tgblec%fn\]l eL %O 61 eved
remfl%ﬁ'a%feo 7€ i€ef o evaltate’ thé cﬁange oflappeargnce such as the

, resence ar absence of pills after 3000 times assumin Bort-ter us
SRS et A S e S el TR
that the appearance does not change greatly especially

desc?rgeg%ad%g r
after ?im'es, but there are also cases where the appearance

chﬁn es greatly even after use for. a shaort Qer'%%gf gm% Tl'i gfcarg in £ th
this ?%\?gr%leo%’, it can %e% Considered that if no ¢ angces chl?l‘ gterl?)orbo ° ©

LeatHiPES,3 {Uther higher Jeyel of dl%@%iﬂ%iéﬁ?‘?hi@P{SdaLB?!é%‘?%’aeﬂb NNe 5rage 3

abrasion resistance test measured according to JIS L'1096 (1999) 8.17.5

or h:ﬁ/'geﬁ@ E{Marfindale method) &gglalfqrﬂraitwge {2 kBa), the abrasion

oss after 20000 times is 10 mg or less. An abrasion loss of 5 mg or less

Is ppotg, preferied: ILis natdrefered; fatihe abrasion lossds marednan s cnis

10 mg, since nap tends to be deposited on the garment, etc. in actual
invelrﬁ%:cgﬂ tl}%o%rQﬂggsﬂaﬁl|Q}/}é%fi|@i£}§;%0t€é£)€q§g¥£m}f§§, Qeg@ﬁitﬂﬁg to

napped leather-like sheet of this invention, a sheet with little abrasion
JIS |QS§.@@@aI§99k®§)bt§i.nﬁ‘ﬂ:5 Method E (Martindale method) Load for
Furniture (12 kPa), after performing 3000 times and 20000 times
of abrasior;_, the appearance of the tesgst fabric iz judged in reference
to the criterion table of JIS L 1076 (1999) Table 2. 1In this
invention, the appearance must be grade 3 to 5 after 3000 times
and 20000 times. Lower than grade 3 indicates that sufficient
appearance quality is not obtained, and grade 5 1s the most preferred
state in evaluation. In the past, for a napped leather-like sheet,
the appearance was evaluated by the number times counted with
breaking as the end point or, for example, as described in
JP2003-268680A, with the exposure of the woven fabric laver as the
end point. However, there were cases where f1luff and pills occurred
when the woven fabric laver was not exposed yvet, to pose a problem
that the number of times counted tiil the woven fabric layer was

exposed did not always agree with the durability of the surface.

8¢, in the abrasion resistance evaluation of thig invention, the
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Further, it is preferred that the stiffness of the leather-like sheet of this
invention is 0.1 to 1.0 mN. If the stiffness is less than 0.1 mN, the form
stability is likely to be insufficient, and the hand is likely to be
non-substantial. On the other hand, it is not preferred that the stiffness is
more than 1.0 mN, since softness is insufficient. Meanwhile, the stiffness
. of this invention is_the_value obtained by measuring a 38 mm long 19 and
CTLitEELAR Wit sarie d thé b%ﬂ&ﬁ]g‘ﬂe%%?s‘uor? iRt meastiel S&orling R uate
h Jk}?aL 1096{(1999 8.20.1 Method AéGéﬁley method%. Thesebstiffness ‘11
© (ARRETADERRARTEEDY SNGRIAG (e SRS Nt 3fed WelgitaRd PHH1s
apparent density of the wpven oy knitted fabric in appropriate ranges. The |,
art e et SRt dcee AP suS iy Lbian 2000t ines

elastomer such as pol uret? ne, and is_substantially formed of a fiber . . .
as s B D e R e Bme T et s ey

terial of a_non-elastic polymer;' means that the content of a.bind
i A1 ladioHor U B L et are s 8 i & i = 2000°

basgd on.the weg_geht ((}f Sfbber‘_;ls.sg ds rgferrgg éhagt% %heeap:lgggg c&%ent dS greatly

times, £ ther a ) .
less t%an gwtg/oabase on the weig to:??lbers, it IS more pref%?red

evenN2EiNE I %recg)%‘;@ i%gﬁgéh%%%i%t% Q(?.ST iHe the WeIght pf Jlbers Jt ¢y,

IS most preferr tno er IS containe ers of a non-elastic

inveRQYBEY refeed tp hergmegn & palymer ofhgrthan, thefibersexcellentins o o0

rubbery elasticity such as polyether ester-based fibersand

rimeRONAITEHaNGshased fibers ike socalled 5pandsx, and §specially oo reover,
chemical recycling, it is

in the abrasiocon resistance test measured according to JIS L 10%6
{(19%9) 8.17.5 Method E (Martindale method) Load for Furniture (12
kPa), the abrasion loss after 20000 times is 10 mg or less. An
abrasion loss of 5 mg or less is more preferred. It is not preferred
that the abrasion loss is more than 10 mg, since nap tends to be
deposited on the garment, etc. in actdal use. On the other hand,
the lower limit is not esﬁécially limited, and as the napped
leather-iike sheet of this invention, a sheet with little abrasion
loss can also be obtained.

Further, it 1is preferred that the stiffness of the
leather-like sheet of this invention is 0.1 to 1.0 mN. If the
stiffness is less than 0.1 mN, the form stability is likely to be
insufficient, and the hand is likely to be non-substantial. On the
other hand, it 1is not preferred that the stiffness is more than

1.0 mN, since softness is insufficient. Meanwhile, the stiffness

of this invention 1s the value obtained by measuring a 38 mm long
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preferred that the fiber material is polyethylene terephthalate or nylon 6.
Meanwhile, it is most preferred that the leather-like sheet of this invention
does not contain an elastomer such as polyether ester-based fibers or
polyurethane-based fibers like Spandex at all, but the leather-like sheet
may contain an elastomer to such an extent that the effects of this
i%er}rﬂﬁ’” K=ly not ig::n%)airgd.. 20 frli’éth%rg ét1 e Ieatheé-lillﬁ sheet can also

and 1de ﬁ .lP 1ng i 510n ﬁest measured
contain functiona emical compoun or example, aye, sofrtening

agent, textur nt, pillin ventiye,.antimicrohial agent, deadorant

accogvga%élrg rgcpoelIJgﬁ%’flglglfgjhE[L %sgs%r% egr?ea Wgea%?e'n!}]gﬁaegtte%}]?d?r%e IL%‘%ﬁzlr?ﬁ’keméthOd) )

Thes8NEES %ﬁs}%‘éssls?‘@eé‘i'l‘igs?%”éﬁsﬁeo‘;% HAWLVEN f%%“%gg%”fﬁgsg I piffness,
ultrafine fong fibers and a woven or knitted fabric, and is a feat erike

. tantiall fi lal of. -elasti I : :
R TAe Shaet PICH A o Rt Y CX e ort QU ARPhavARc" e

in a '%q:ggw{glgga@gﬁéggh as suede, nubuck or grain side. The leather-like
sheet especially préferred in this invention has napped appearance like

sugde or pubuek.,SmAaqih tough.and exgellent, ighting, effects FUMhe LIS 4.
preferred that the fibers constituting the nonwoven fabric composed of

subs HRNG 1999 fibgrs.inthe Jeatherike shegl,ohisdnKeRiAN-A8%, 080, ana is
formed. The length of the nap is not especially limited, and the

subsieathardikeshesiheandave pepaf variausiigngtls likg yglawrs O DAYE] ymer .

leather such as suede or nubuck. However, in view of excellent abrasion
resigiange ProRsEY oh NS NKeNtiodrAWBUCK HKeAPReYapCEMIRrial of a

non-elastic polymer” means that the content of a binder composed
of an elastomer sﬁch as polyurethane is less than 5 wt% based on
the weight of fibers. It is preferred that the binder content is
less than 3 wt% based on the weight of fibers, and it is more preferred
that the binder cqntent is less than 1 wt% bésed on the weight of
fibers. It is moszst preferred that no binder is contained.

The fibers of a non-elastic polymer referred to here mean a
polymer other than the fibers excellent in rubbery elasticity such
as polyether ester-based fibers and polyurethane-based fibers like
so~called Spandex, and especially for chemical recycling, it is
preferred that the fiber material is polyethylene terephthalate
or nylon 6. Meanwhile, it is most preferred that the leather-like
sheet of this invention does not contain an elastomer such as
polvether ester-based fibers or polyvurethane-based fibers like
Spandex at all, but the leather-like sheet may contain an elastomer

to such an extent that the effects of this invention are not impaired.
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nap of a short length is preferred. Further, it is preferred that the
nonwoven fabric composed of ultrafine long fibers is dyed. Furthermore, a
structure in which the woven or knitted fabric is held between a nonwoven
fabric composed of ultrafine long fibers and another identical or different
nonwoven fabric is also preferred 21 since nonwoven fabrics appear on
both surfaces, to provide appearance quality different from that of the |
Furthdten dihita® b, Jrhg‘?neﬁ%b%%r BuctHPthe ftéitke SHB&E10RaL
of this inventionAs explained below. At first, the method, for producing the
chemi SRboVEITRBHR  BompBieFBf iR AfMe fOhG fibdPE PN AvaRBhs texture
explained, The method for producing.so-called_ultrafine fibers with the
290 e P RERTTATARGe FONT UOTLRTS AEX K nol 6apegaly - *=ter
jmited. FQr.example, there is a method of spinning ultrafine fibers
repe (TS 1 S et SRS e eH Ay REhef A e ordinery
fingpess, which.can b conyerted inlg. bundles of ylyafine fioers, arc.spun ¢
and converted info bundles’ of tftrafine fDEFs by a treatment uﬁra?mlng

treatm%nquar convertingci[ntoéou les gf.ultra&ine fib§r§j The me(tpod of
NONwoverl abIric ?.%mPOS [&] 11 rarine QI f'lh %IS all a woven or
using conjugate fibefs can be such a means as” a'method of spinning

kni S ‘:ﬁaoigiére@ e LN gaﬁefét%eﬁ%?[‘?i Y%T)‘ Qying Ehgxiﬁé &Q%&Oé‘f{‘% % ormea

ame spinning splittable” conjugate fibers and splitting them intd

of aPY19ies ofyltafing,fibers., Amana them, Ju this inyention, itis preferred to
use islands-in-sea type conjugate fibers or splittable conjugate fibers for
p“*%&%%hther—likesheetreferredtx:herehasexcellentsurface
appearance like natural leather such as suede, nubuck or grain side.
The leather-like sheet especially preferred in this invention has
napped appearance like suede or nubuck, smooth touch and excellent
lighting effects.

Further, it is preferred that the fibers constituting the
nonwoven fabric composed of ultrafine 1ong fibers in the
leather-1like sheet of thisg invention has nap formed. The length
of the nap is not especially limited, and the leather-like sheet
can have nap of various lengths like velours or natural leather
such as suede or nubuck. However, in view of excellent abrasion
resistance property of this invention, nubuck-like appearance with
nap of a short length is preferred. Further, it is preferred that
the nonwoven fabric composed of ultrafine long fibers is dyed.

Furthermore, a structure in which the woven or knitted fabric

is held between a nonwoven fabric composed of ultrafine long fibers

and another identical or different nonwoven fabric is also preferred
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of ultrafine fibers, since the ultrafine fibers can be easily and stably
obtained. It is more preferred to use islands-in-sea type conjugate fibers
for production of ultrafine fibers, since ultrafine fibers formed of the same
polymer capable of being dyed 22 with the same dye can be easily
obtained in the produced leather-like sheet. An islands-in-sea type

] con'ugﬁate fiber ié%this jnvention is a fiber h vir%g‘afiber ection cotnsistir{g3 &
S1ncqt iNQRYS AR sd2Bhtafifed BRPESTugR RN CSh e mitiig o0 more  Provide

components at.a desired_stage.. The method for abtaining the fibers is.not
appe g e R L O B R i Stk e
fab method in which two or more component polymers are blended as chips,

ollowed by spinning, (2) a method in which two or more component

polymers are Kpeaded beforehand to fgim ghips, followed by spinaing, £3), 4,5
a method iR which two br more molten component polymers are mixed In

. tationary_mixer o ike in a pack of a spinning machine, (4) a die
3 PEEL O %eﬂléq.cpw. p pinning
rove esé%tbel ineJlggd(i-JISé 9B or JP54-116417A, etc. is used for production,

etgdn thig inventign, agy of these-methods £an. e, used '0rgRedven fabric

production, but in view of easy selection of polymers, it is preferred to use

compHlE-aPAeMepgRed methnd (A)feqr dransiopning IlAnAs;0:58ahE 1 a inea.

conjugate fibers into a nonwoven fabric composed of long fibers, for

exampig e, glermeniioned palvipers cande dischargedlom NGAIS ch the

shown in the abovementioned method (4), and stretched at a speed of
£ 1e30Q0 41,5000 m/imjp by anairigh methadgr rellepmethad, Beigg gaught; s not

on a catching surface of a web conveyor or the like. In this case,

especially limited. For example, there is a method of spinning
ultrafine fibers directly. In another method, fibers (conjugate
fibers) with an ordinary fineness, which can be converted into
bundles of ultrafine fibers, are spun and converted into bundles
of ultrafine fibers by a treatment (ultrafining treatment) for
converting into bundles of ultrafine fibers.

The method of using conjugate fibers can be such a means as
a ﬁethod of spinning islands-in-sea type conjugate fibers and
removing the sea component or a method of spinning splittable
conjugate fibers and splitting them into bundles of ultrafine fibers.
Among them, in this invention, it is preferred to use islands-in-sea
type conjugate fibers or splittable conjugate £ibers for production
of ultrafine fibers, since the ultrafine fibers can be easily and
stably obtained. It is more preferred to use islands-in-sea type

conjugate fibers for production of ultrafine fibers, since

ultrafine fibers formed of the same polymer capable of being dyved
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it is preferred in view of productivity to perform stretching and catching

continuously by an air jet method, since winding once followed by carding

is not required. The air jet method referred 23 to here is a method of

pulling and stretching spun filaments by air using an ejector or air sucker.

Meanwhile, in the case where splittable conjugate fibers are used, two or

more components can be conjugated mainly in a die, to produce the ,
with ShRARELMESRE MRS By RhRtNGd BRMIAPSiR& ARGV RgntiohEheT - 11ke

method for producing islands-in-sea type conjugate fibers. In the method
shees the sectional form of an islands-in-sea type conjugate fiber and the

sectional form of the island fibers obtained by removing the sea, . .

coftihdriett 298 P eS§SETIENY finfiy) WS forlrdRfhpid! CehSe BRI Ton 18

__polygon, Y, H, X, W, C, it, etc. However, in thisﬁ:yegtiond sincg it is btained

a TihsERRLHAR thialic KiF bPThe RimElet ROt thaThiAGA™C Sea obraine

mmimum
circumscribed circle to the radius r of the maximum inscribedcr[:ircle in the

bY CGLLGR Mo PTG £ P 1OF G IR BSRIE o/ af S tharase-

the . sectional form for, achievin tl?qis range is a _circle. Further, the numher
The g AP R Ab Be At aa S (et ASreE il TEIYBA por

exang ey ANd dveability, twa of free, compopents are prefered, £SRECialyy i on
® R IS pretferre& thaﬁ a fiber consists (%%WO compon'ents, namg\y, one sea

two G2 8{33“%8%%8%‘8&%‘?91%%@98”%‘8 Fb“{té‘EQESr%}gt isprglered halea vy
e componentratio in this tase Is 0.30 or more as the ratio by weight of

spinhEagiang, fiberg 1040% ISIANGRINReA Y PS,CAUYIAtE RS, More e lRreds are
kneaded beforehand to form chips, followed by spinning, (3) a method
in which two or more molten component polymers are mixed in a
stationary mixer or the like in a pack of a spinning machine, (4)
a die described in JP44-18369B or JP54-116417A, etc. is used for
production, ete. In this invention, any of these methods can be
used for good production, but in view of easy selection of polymers,
it is preferred to use the abovementioned method (4).

For transforming igslands-in-sea type conjugate fibers into
a nomnwoven fabric composed of long fibers, for example, the
aforementioned polymers can be discharged from the die shown in
the abovementioned method (4), and stretched at a speed of 3000
to 6000 m/min by an air jet method or roller method, being caught
on a catching surface of a web conveyor or the like. In this case,
it is preferred in view of productivity to perform stretching and
catching continucusly by an air jet method, since winding once

followed by carding is not required. The air jet method referred
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is 0.40 or more, and further more preferred is 0.50 or more. Moreover, it
is preferred that the upper limit of the ratio by weight 24 is 0.99 or less.
More preferred is 0.97 or less, and further more preferred is 0.80 or less.
It is not preferred in view of cost that the ratio is less than 0.30, since the
island component removing rate is large. Furthermore, more than 0.99 is
not preferred either_ in view of spinnin stabilit%#since the island

|

to hegpbReRt M5ErECSrediikeh o B8 ToRbhe it SAtH DHRE BuihaPtRE S PY

air Bgl},}/yers#sed are not Ce)g_pgciiallysllg1 'tg%. For example, as the island
comp%n%nt, %jpeo(fyeoslier is pre?erre(f Inview of dyeability, strength,

dupability,ang fasi%e%%asc%%%%tifedxS‘bs"%’fa.IES;PP@’ LSh “ﬁegéé.@ﬁbseeras are
componen%oﬁ’he iSlandsin-sea ype cohjugate fiber Is Aot egspemaly

limjted, if it has chemical 1Qr%p%erties of gissolvabilit ndddecomEosabiIitg .
used,. two' or fP]OI‘@ CP{PI%O 5 Ccan e.COIhjué/ % malney in dle,
higher than those o polymer constituting the 15land component.

Lo pJQSHQQQSPqugﬁlé%hﬁ?%P%%%ﬁ%ﬁ%;%ﬁEQ§%%%”%iL%eﬁgiﬁﬁ%P%imilar te

component, for -example, a poly as polyethylene or

the PRI e!ﬁ@%vﬁ%ro%e%o'yﬁéﬂ%%_po%ﬁe”é%%&@Qﬁi&c’d%‘i QHE‘%@?Bh@S}QX type

acid, polyethylene glycol, sodium dodecylbenzenésulfonate, bispheno
, Conjﬁgryggugq,biggghth.alic gcid, adip?c acid, dodecanedioic acid or o
cyclohexylcarboxylic acid or the like can be used. In view of spinning

stapjlity; polystygene isAreferred, ut a copolyester, having,sylione groups _sea

is preferred, since it can be easily removed without using an organic

typeSRVETL ASihecopolymarzatiQn tale.r JNAvb o5 MPIsHs prefertedindieWper s
of processing rate and stability,

obtained by removing the sea component are not especially limited,
and, for example, can be a circle, polygon, ¥, H, X, W, C, m, etc?
However, in this invention, since it i1s preferred that the ratio
R/r of the diameter R of the minimum clrcumscribed circle to the
radius r of the maximum inscribed circle in the sectlon is in a
range from 1 to 1.4 as described before, it is preferred that the
gsectional form for achieving this range is a circle.

Further, the number of polymers used is not especially limited,
but considering spinning stability and dyeability, two or thfee
components are preferred. Especially it is preferred that a fiber
consists of two components, namely, one sea component and one island
component. Furthermore, it i1g preferred that the component ratio
in this case is 0.30 or more as the ratio by weight of the island
fibers to the islands-in-sea type conjugate fiber. More preferred
is 0.40 or more, and further more preferred is 0.50 or more.

Moreover, it is preferred that the upper 1imit of the ratio by weight
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and 20 mol% or less is preferred in view of easy polymerization, 25
spinning and stretching. A combination preferred in this invention is to
use a polyester as the island component and polystyrene or a copolyester
having sulfone groups as the sea component. Inorganic particles such as
titanium oxide particles may also be added to these polymers for
. enhancing the hiding power. In addition, a lubricant, pigment, thermal
Ls 0 Bhiftfer Hftfavioll? TahSHBERE ToRdlRiflg Rbert, hESCacAiulatihgher more
agent, antibacterial agent, etc. can also be added for various purposes.
PTe RS Tilet TiferbLe0t e Goniubate TS SEREMEET ddbarict dbovess that
n in a range from 1 to 50 dtex. It is not preferred ,th§t thg fiber finenegs is ,
the EabiRand digRSsihBa e cifting® P fiBerd sy thie RPUSSER_ATAEr ARV 29
- the unlikelihood of being caught by needle barhs make it difficult to ohtain
rat e, 5 HRRRT suer it S T Do o0 e 1 A0t pretsel Shher g tner

in vmeewn%%glgsiareilyfely Oa eﬂ){%ken. T{]zlecftiebeg ﬁnen%igz?ét%%rgltgaﬁngt fibers
fiser s ontified rom the comugé’t’e fibers s _16%0:1 X or more. More

referred is 0.001 dtex.or more, and furtgler re preferred is 0.005 dtex
are gr%%gg artﬁéar, cfr?er%ﬁ (Iairé}l}néqniea% 0K d%?(%lrﬁéss. More preferred is

03diexor Jessand e poteefenedin 0.19.diexan 1895, Leps AN o

er,
tex is not prpec%erre , since the strength ines. More t

examg);?dé gsggtﬁ{sfﬁrgeﬂﬁﬁhs&xggﬁm ,resl;ggm%téa% hand peeamesdard ;i ew

hat since it is difficult to achieve sufficient entanglement in the high

of %’%%%Q’f ld, regipenidescriggd laien there afiges suehaqroblemdbateripea
above.

The polymer used as the sea component of the isglands-in-sea
type conjugate fiber is not especially limited, if it has chemical
properties of dissolvability and decomposability higher than those
of the polymer constituting the island component. Though depending
on the polymer selected to constitute the island component, for
example, a polyolefin such as polyethylene or polystyrene, or a
polyester copolymerized with 5-sodium sulfoisophthalic acid,
polyethylene glycol, sodium dodecvylbenzenesulfonate, bisphenol A
compound, isophthalic acid, adipic acid, dodecanediolc acid or
cyclohexylcarboxylic acid or the like can be used. In_view of
spinning stability, polystyrene is preferred, but a copolyester
having sulfone groups is preferred, since it can be easily removed
without using an organic solvent. As the copeolymerization rate,
5mol% or more is preferred in view of processing rate and stability,

and 20 mol% or less is preferred in view of easy polymerization,
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26 surface appearance and the abrasion resistance property of this
invention decline. Further, fibers with finenesses beyond the
abovementioned range can also be contained to such an extent that the
effects of this invention are not impaired. The method for keeping the fiber
fineness of the ultrafine fibers in such a range is not especially limited,
~and the fiber fineness in the range can be easily achieved by adjusting .

s inHSgABANT Githe Tstid cotnpBRBAPASIY AR FEIIiEE SehéH thts 1nvention

abovementioned conjugate fibers are produced. The method for

is torYdfigRPRaiRisen fbrichonmBoesd of AP IbngTiders foy styrene or
explained below. In this invention, the steps following the abovementioned
2 COBRIYRIGIBCIY CHRUTH A T LRI de K IFCIGGE e TBRAFRG A

Step of treating the conjugate fibers by a needle punch, to form

oLV ERTAS REE Eh B TR i ARAR TBE SO bor baspf 1o

0.0001 to 0.5 dtex from the conjugate fibers hy a treatment of i
e o Rori Tyt A A BiAod EF UARAE THER CrStoh ol UCbiFG e -

.nhgnwoven Jta ric,with a high velocity flujd D. Step of%} inatin ang L olet
addlﬁ@é"raﬂ%g H%ﬁ%ﬁ?v%&én%alﬁ%ev%h agi\}v%vgﬁ or KA S%H fabric Tha FslfaVlo ©

after the ultrafine, fibers are obtained, they, can, be transformed.inio a
' heat T t,
absoﬁ%ﬁvr\l/(%\’/en facbcﬁr%:%%%vlel\l/%r, the ethod pre'?grably 3%%}10!%&0% He agen

antiggoggglrniga ea@%?l ?V%anbrécaw EHSSOZZ@ added for various purposes.

The fiber fineness of the conijiugate fibers obtained as
described above is in a range from 1l to 50 dtex. It is not preferred
that the fiber fineness is less than 1 dtex, since the cutting of
fibers by the NP described later and the unlikelihood of being caught
by needle barbs make it difficult to obtain a sufficient strength,
and more than 50 dtex is not preferred either, since the needles
are likely to be broken.

The fiber fineness of the ultrafine fibers obtained from the
conjugate fibers is 0.0001 dtex or more. More preferred is 0.001.
dtex or mére, and further more preferred is 0.005 dtex or more.
Further, the fiber finemess ig 0.5 dtex or less. More preferred
ig 0.3 dtex or less, and further more preferred is 0.15 dtex or
less. Less than 0.0001 dtex is not preferréd, gince the strength
declines. More than 0.5 dtex is not preferred either, for such
reasons that the hand becomes hard and that since it is difficult
to achieve sufficient entanglement in the high velocity fluid

treatment described later, there arises such a problem that the
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invention is the abovementioned method comprising (A) the step of
treating the conjugate fibers by a needle punch, for forming a nonwoven
fabric, subsequently (B) the step of converting the conjugate fibers into
ultrafine fibers, to obtain a nonwoven fabric composed of ultrafine fibers,
and (C) the step of treating with a high velocity fluid for entangling the
ultrafine fibers. It is preferred that the nonwoven fabric composed of .
sur faERUBRREFBRASCR Made tdRade AR HTAréRTehshy OF OPERPGEM3 6F this
more by (A) the step of treating the conjugate fibers by NP. More
invepidieRedfCH 189 g/chBTriRsre. EURAER 000 g/Emsediagssrs Peyond the
preferred, and 0.250 g/cm3 is more preferred. Less than 0.12 Og/cm3 is
abovggepetensd SABE the BRtaTFeRATETHIRFEhEhakitd RBiffdmeRF that
obtain the intended physical properties. Furthermore, though the upper
the fhitss hdt 8Spddiai slﬁb‘ﬁ?ﬁ%'[tjll, SMoPe thdiPE.36BR7dhSFs not preferred
either, since such problems  as cutting of fibers, breaking of needles and |
rerhafmifg bFRGedRT nbREHBYiIKERFO GORT. hMRIfiTENfdn, g 1itrafine
.. preferred that the NP treatment has a role of temporary fastening. for ,
Eibeghiaihing H& pfo kB Pastihg™ BropeiBrand dditiciehtly Bftingidtinghe fiber
£ fibers, but %ince the abras%)n resistimce ro§ert¥3%‘ this invegtjon can be .
+PeB6 MY in“thé %Iiig%ev% oti y('aflflejladstlreé”tr‘%enl-iL é’secribé/d?éjtéﬁslt fénp%%ererea oun
hat NP treatment is performed to such an extent that the fibers are not ,
O Ll NIRRT e e D e of Piaths ARgySHentioned

conj ilglé%gggti_@q With?thg %y\éO\ﬁ)apo%rulénﬁitée_d fabric_is performed in 28 the step of
perrorming reatment as in the conventional process,

The method for producing a nonwoven fabric composed of
ultrafine long fibers ig explained below.

In this invention, the steps following the abovementioned
step of collecting conjugate fibers of 1 to 50 dtex include the
following.

A. Step of treating the conjugate fibexrs by a needle punch, to form
a nonwoven fabric

B. Step of forming ultrafine fibers with a fiber fineness of 0.0001
to 0.5 dtex from the conjugate fibers by a treatment of converting
the conjugate fibers into bundles of ultrafine fibers

C. Step of treating the nonwoven fabric with a high velocgity fluid
D. Step of laminating and integrating the nonwoven fabric with a
woven or knitted fabric

That is, after the ultrafine fibers are obtained, they can

be transformed into a nonwoven fabric. However, the method

preferably employved for producing the nonwoven fabric in this
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the possibility of cutting the fibers constituting the woven or knitted fabric
in addition to the aforementioned cutting of the fibers of the nonwoven
fabric is high, but since the woven or knitted fabric is laminated and
integrated by the high velocity fluid treatment described later in this
invention, a leather-like sheet with both high physical properties and soft
hand can be obtained without such ghgroblem. It is;,ref.erred that the

invepbaaBvaR fABRcHMONERORORL G ROL S B AhRYAS dBdcritsy Step of
S T R O
SR S S e M
cons R R RS A S s Lol I s

ultrafine lon [:ilber . The treatment metho rTf;orf rming _ultrafine fibers. is .
COMPREE égspoe]%:iﬁ y ﬁié& %n%l%%%m%?e% a(qz ecﬁaﬁicsa? lr@ﬂ%tr{'?c]?d %}*’%ﬁér%?c%l with

a higﬁgg,%dég%% pe used, A @E%h.%ni%%'nrgaef;gl%ﬂl _it a method for forming,. . .

rgby giving pﬁysma stimu For example, a method of

giV'ﬂ% impact such as the @%gveeﬁe%{wgogg %ghﬂgd%@%%r%a@%w%sgj ugate

punc fnsg?ﬁerelnafter referred to as WJP) m can be used, or a

£ ibe@setq%g ,%éﬁaesc%fﬂf{ge hetween rollers Q{e%fﬂsq't{desgeicotrel%tm@memp more

can also be used. Further, as a chemical method, for example, a method

by (%f;ch@ﬂgingt%% atleastang of the GomMnongnts.constituting,the gonjjgate yore
fibers by swelling, decomposing or dissolving using a chemical compound

preferred is 0.150 g/Cﬁf or more. Further, 0.300 g/cm’ or less is
preferred, and 0.250 g/cm’® is more preferred. Less than 0.12 0g/en’
is not preferred, since the entanglement is insufficient, making
it difficult to obtain the intended physical properties.
Furthermore, though the upper limit is not especilally specified,
more than 0.300 g/cm” is not preferred either, since such problems
as cutting of fibers, breaking of needles and remaining of needle
holes are likely to occur,

In thig invention, it is preferred that the NP treatment has
a role of temporary fastening for obtaining the process passing
property and sufficiently entangles the fibers, but since the
abrasion resistance property of this invention can be obtained in
the high velocity fluid treatment described later, it is preferred
that NP treatmént is performed to such an extent that the fibers

are not cut. Meanwhile in the case where (D) the step of laminating

and integrating with the woven or knitted fabric is performed in
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can be used. Especially a method of forming a nonwoven fabric
composed of conjugate fibers containing an alkali decomposable sea
component and treating it with a neutral or alkaline aqueous solution for
converting the conjugate fibers into bundles of ultrafine fibers is one of
preferred modes in this invention, since the method is preferred in view of
working environment free from the use of any solvent. The neutral to
the glieHRianaE605BoRMAT reffdd R tiefd i BntAGuEBHY eBILlBRIR pRE eSS -
6 to 14, and the chemical compound or the like used is not especially
the paredHdri EXaPple WntddifbotRS oA oMMyt bigkhic BF woven or
~_ inorganic salt with the pH kept in the abovementioned range can be used
knitied ahipies bRt HeludetalkdPrieta SarE Ut AR St 29 of the
.. hydroxide, potassium hydroxide, lithium hydroxide, sodium carbonate and
flb%%%%@%ﬂ%&%f&@% Wik e R nicHAr SAIRSYAY 58 OoF knitted
calcium hg/dro_xide and magnesium hydroxide. Further, as required, an

b it LA BLTAEHanORirG ARG AMTHe 57 frhbdhal BRATARY or 1444

weight loss acceleratar, carrier, etc. can, also be used togethel{. Ab v.(?{all
a feather-lti

Ereaddijihh MEXitRIS préfeffed in View of S haRding eastness; et ™® sheet

. _Further, after the sheet is treated with the abpvementjoned neutral to .
i e AL B ROl i, TP C RSB e (3T En e in b aaly B obtained

wit %ompo%ncch gecorngg(il?tion product, etc. remaining after neutralization and
I\/vgs‘fhiﬁg as reqﬁ’ire “Petore drying. 30 As described above, after a

nonwoyen fabric compose long_ conjugate fibers is obtai in th )
AR PR IO SR e bels e e ) e

fibggrsmo%ggrs‘].\{lvg e:gs described above are shrunken by dry heat and/or

wet heat, to be further densified. After the conjugate fibers are
used and transformed into a nonwoven fabric composed of the
conjugate fibers, the conjugated fibers are converted into bundles
of ultrafine fibers by {B) the step of treating the conjugate fibers
for conversion into bundles of ultrafine fibers with a fiber
fineness of 0.0001 to 0.5 dtex, to form a nonwoven fabric composed
of ultrafine long fibers. The treatment method for forming
ultrafine fibers 1s not especially limited, and for example, a
mechanical method or chemical method can be used. A mechanical
method is a method for forming ultrafine fibers by giving physical
stimulation. For example, a method of giving impact such as the
abovementioned NP method or the water jet punching {hereinafter
referred to as WJP) metho;i can be used, or a method of pressurizing
between rollers or an ultrasonic treatment method can also be used.

Further, as a chemical method, for example, a method of changing
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fabric composed of ultrafine long fibers in the (B) step. It is preferred to
perform the (C) step of treating with a high velocity fluid, for example,
performing WSP treatment by water streams, simultaneously with or
subsequently to the (B) step. The combination of NP treatment and high
velocity fluid treatment allows the ultrafine long fibers to be highly
entangled. The leather-like sheet of this invention can be produced )

at 1eagéciaily by thEDgnGEMERESHE FrRIEBES BUE 18 The bfttérBRdd Batfedn PeTs
the fibers likely to be entangled by NP_and the fibers likely to be

by @Rttt I3PRGARRIOA Miid TeBfneNt fihat & MisIn vt dde s RBPOURA
treatment for thick fibers of 1 to 50 dtex, since excellent entanglement of ,

can Bfckitists emdPirHe bblaifedsy Ke aRd uS8STHGH VBl i tabric

treatment for ultrafine fibers of 0.0001 to 0.5 dtex, since excgellent
comPRRERH fentet b dftrfite ffER Fe?fa%aed%&%b%naehﬂﬁy%ﬁ@%&&%&?ﬁﬁ%e sea

treatment. For combining these f.iber f inenesses fnd entag%gment

COMPERSIdds2 S iE&rePered piodukiich REthatrconiprisss e &eps BfueoHs

e Steps 0
syfficiently entangle canjugate fibers with a finen of 1 tqg 50 dtex b
SDluﬁb?%orrl}v%ﬂin%oﬂg'eegé:ﬁjéaaté: |%ercs:c|’r%%an%?es%ﬁﬁ?ﬁiné%ﬁ%rg} on¥iles of

ohtain ultrafine fibers of 0.0001 to 0.5 dtex, and subsequently performing . .
e bR T TRt A TAE TS A RBrahat - P Dy "

the %E&Oéc{a@%“atwgf%@%“ée @t@ge%?wggea%g%ede &J%Q%ME tPeee from
nonwoven 1abric compose of ultrafine ong rnoers by amlnatlngt e

the WO¥eD fknitt%%I%berh%andﬁ%g%gurﬁgfg'@hte;eg%ﬂxlf%det@&ﬂasﬂts 'gmtion

an y
Case where the unit-area welight of the nonwoven fabric composed o
refewyggn%ép%%ggeggsgﬂggqueous solution with pH 6 to 14, and the

chemical compound or the l1ike used is not especially limited. For
example, an aqueous solution containing an organic or inorganic
salt with the pH kept in the abovementioned range can be used, and
examples of the salt include alkali metal salts such as sodium
hydroxide, potassium hydroxide, lithium hydroxide, sodium
carbonate and sodium hydrogencarbonate and alkaline earth metal
salts such as calcium hydroxide and magnesium hyvdroxide. Further,
as reguired, an amine such as triethanclamine, diethanolamine or
monoethanolamine, or weight loss acceleratoyr, carrier, etc. can
also be used together. Above all, sodium hydroxide is preferred
.in view of cost, handling easiness, etc. Further, after the sheet
ig treated with the abovementioned neutral to alkaline agueous
golution, it is preferred to remove the chemical compound,
decomposition product, etc. remaining after neutralization and

washing as reqguired, before drying.
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when the nonwoven fabric composed of ultrafine long fibers is treated

with a high velocity fluid, the rebound of the fluid increases, making

uniform treatment difficult. Therefore, it is difficult to obtain a highly

entangled nonwoven fabric with a high unit-area weight by high velocity

fluid treatment. In this invention, it is found that a woven or knitted fabric

is laminated, a leather-like sheet with a high unit-area weight can be

obteinde evenitledugh tve umtidren weightvob vieer nbalwovenc fatmricsisdont 1ong

and that since the load of NP treatment can be lessened compared with
conjtiearnetfddetiaminatinganted NR stéye, the) probtem that trephysida fibers

properties are lowered by the cutting of the conjugate fibers of the
are ponweverdabridantuhe fibers biuhs wolineof khrmed fabridRumlkalpryoven

occur. Especially in view of tensile strength, tear strength and abrasion
fabriesistance proberty, Ul isrgrdisrred tiad thd Bisars donstRRingPthesiiéwen of t 18

knitted fabric are not cut, and by laminating and integrating the woven or
prefgyined fabrio anEanB ridrvéFen $aisi ednigosel igtalfafide adhefbarlocity

by high velocity fluid treatment, a leather-like sheet can be obtained
Eluigithd@cutiFRfibegibeeedRstitdisy MéRvdvert bRRAite8 Yabiiet FurtheF cams

if the obtained nonwoven fabric composed of 32 ultrafine long fibers and
simuheapewEdrknittbBYabfE artiRfRFBH t Schtiftertd fu‘ﬁft%non%“~5§Q - The

hand can be provided by the woven or_knitted fabric. For example, for
combdgra kg £ higHly- A bR aritP SthetBRabte RatHef-fike SRkt smment allows

nonwoven fabric can be integrated with a highly drapable and stretchable _ .
theg&ﬁ%ﬁﬁﬁmﬁmgagflbers1x>beh1ghlyentang ed. The leather-like

sheet of this invention c¢an be produced especially by the
abovementioned process due to the difference between the fibers
likely to be entangled by NP and the f£ibers likely to be entangled
by high velocity fluid treatment. That is, this invention uses NP
treatment for thick £fibers of 1 to 50 dtex, since excellent
entanglement of thick fibers tends to be cbtained by NP, and uses
high velocity fluid treatment for ultrafine fibers of 0.0001 to
0.5 dtex, since excellent entanglement of ultrafine fibers tends
to be obtained by high velocity fiuid treatment. For combining
thege fiber finenesses and entanglement methods, the most preferred
production method comprises the steps of sufficiently entangle
conjugate fibers with a fineness of 1 to 50 dtex by NP, converting
the conjugate fibersg into bundles of ultrafine fibers, to obtain
ultrafine fibers of 0.0001 to 0.5 dtex, and subsequently performing
high velocity fluid treatment. At this time, it is preferred to

perform the (D) step of laminating and integrating a woven or knitted
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fabric, to obtain a leather-like sheet capable of exhibiting the intended
effects. The method for producing the woven or knitted fabric is not
especially limited, and a loom suitable for the necessary weave can be
used. Examples of the loom include an air jet loom, water jet loom, fly
shuttle loom, etc. In this case, if the weave density is too low, the
reinforcement effect of the woven fabric declines, and if the weave ,
fabr iferisitylis ¥6E G YRY fEHSGHRY dF tFOIRE RANDE Hig-FaIbERY flRPy tibers
treatment increases, not allowing stable processing. Therefore, it is | :
by lamdfepbdifat HRqiasabatss %o bha i@ BEtiectRNabthicadiidy hioh
weft threads, On the other hand, the method for producing the knitted :
velogiih fd whleEpEaMPRihited &itidte ACRTRINGIRAENTR s ibbTe frthe e+ aht
necessary stitch can be used. Examples of the l%nitting machipfbinclude a

of tRGRRAEMEEMathE: CirEQEPRAREhS Mmathiie? tdtt matfine 7e&chel® P1ob

machine, etc. As methods for inte ratin?g thgowoven or knitteg fabric a%d .
no arfine 1o fibers 1is

when g, REREREBrid 86hbBs&T BP AR EANE fond Tibers fdspectively

obtained as described abqve, jtis k%qvggéhat one.or m

ea .
treatshpiblion Bf Virdls hiethods Sudh a¢ Rrethods o?%ﬁ?a%% méjﬁsi%éle%ﬂma

such a mea%s as NP trgatme tor hilgh spe Qg@i%trf%tme@;lgnd

1nCr aa8hiSds OF 6%11(%n1énclan rememrp 83}:ede.rfn thiS Invention, amongrf%fe%ge' thois

aies NSt %d?:gino‘ﬁ(?‘é"i?f gx %% drap %iﬂﬁ’%éé“eg‘r?xgoq@%mﬁgﬂﬂﬂ ISith a high

employed, and Since en ment can be achieved without damaging

uni ¢ fEEATRR LA é&g,g:}é%ggg»eﬂ%igit@ﬁt@fam Usedh {tis preferred that

In this invention, it is found that a woven or knitted fabric
is laminated, a leather-like sheet with a high unit-area weight
can be obtained even though the unit-area welght of the nonwoven
fabric is low, and that since the 1load of NP treatment can be lessened
compared with the method of laminating in the NP step, the problem
that the physical properties are loﬁered by the cutting of the
conjugate fibers of the nonwoven fabric and the fibers of the woven
or knitted fabric is unlikely to ogcur. Especially in view of
tensile strength, tear strength and abrasion resistance property,
it is preferred that the fibers constituting the woven or knitted
fabric are not cut, and by laminating and integrating the woven
or knitted fabric and the nonwoven fabric composed of ultrafine
long fibers by high velocity £luid treatment, a leather-like sheet
can be obtained without cutting the fibers constituting the woven

or knitted fabric.

Further, if the obtained nonwoven fabric composed of
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constituting the woven or knitted fabric is 100 T/m or more. More

preferred is 200 T/m or more. Further, 2000 T/m or less is preferred, and

1800 T/m or less is more preferred. The reasons are that if the twist

number is less than 100 T/m, the water penetration capability of the

woven or knitted fabric becomes low, and during high velocity fluid

treatment, the fluid is rebounded, making uniform processing difficult,
ultrp8hoe rhakiad itekficuttd rdise wieeoRar e 1@ thaed He st Adrhperated.

is more than 2000 T/m, the hand is likely to be hard. The twist number in
suchthig refaen fkubidinag byuitaistingaydh wdey kdsdd by obbelrpoven or

cN/dtex by a twist counter, and dividing the number of untwisting times
knitigmdaRenthe yErE e EcotpleteRtanthisted 2y Hid fendtf agrRée and

untwisted yarn. In the case where high velocity fluid treatment is used for
streftégralify thedehaoveh t8brie R8fiposdd 6t uRSRHE TSR fibeRr 4Rd fd»  Pe

woven or knitted fabric, the high velocity fluid treatment of the (C) step -
integpagdittéGiatoR HPheY(9) sRpRn BB Detorfeh aRbIgriNg™ o knitted

conversion treatment of the nonwoven fabric composed of conjugate lon

£abiors AP HACHES B LRFHEDTS T S EHRAE) T (ERLPLELRS the.

) treatment for converting into bundles of ultrafine fibers and the high
intepddinPhditfehtment for achieving entanglement are performed

simultaneously, Using high_velocity fluid treatment for hoth con e{)tmg ,
Pl EbAehE TORFE T BURCIES of G- e fiSaHS Bl nciigding +5 POt

leving

entanglement or for both_dissglving the ,component soluble in the high
SPGBy fIdia™ATE Achdlihgten 885? 2 e shdiy weave

e?nueln a OV€\§/S ﬁé:pI’OCGSrSl%(C): e

can gitren@giee . Examples of the loom include an air jet loom, water
jet loom, fly shuttle loom, etc. In this case, if the weave density
is too low, the reinforcement effect of the woven fabric declines,
and if the weave densgity is too high, ;he rebound of the fluid during
high velocity fluid treatment increases, not allowing stable
processing. The.refore, it is preferred that adequate spaces are
available between warp threads and weft threads.

On the other hand, the method for producing the knitted fabric
is not especially limited either. A knitting machine suitable for
the necessary stitch can be used. Examples of the knitting machine
include a weft knitting machine, circular knitting machine, tricot
machine, raschel machine, etc.

As methods for integrating the woven or knitted fabric and
the nonwoven fabric composed of ultrafine long fibers respectively

obtained as described above, it is known that any one or more as

a combination of various methods such as methods of entangling using
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However, performing high velocity fluid treatment at least also after the

conversion treatment into bundles of ultrafine fibers has been virtually

completed is preferred for making more ultrafine fibers entangled with

each other. Further, performing high velocity fluid treatment after

completion of the conversion treatment into bundles of ultrafine fibers is

preferred. As the high velocity fluid treatment, in view of working
suchedyiRfERAHAR idBreferRAFREpdriGH W réRAfht by dvdpatment and

streams. In this case, it is preferred that the water is, in the state of

me thega fiPSREARE CORMEPRIENRE cart Be USLRIN SERIHEI by FERMY these

through holes with a diameter of 0,06 to 1.0, mm at a pressure of 1 to

. 60 .
me thods, “FRahRVe S ittne hEh SRR Hnt 5 o0 Bit"§50F SuRhcgn tangling

. ap#%aarance, it is preferred that 1the tr(%atmergg IS <_:Petrgf.orm‘g:- usi Oqloée - magin
is R oY B Hr Y Ge 18 ' 720 1B R AR 7 §aging

=] 16

StaevalS of 5 mh or 1838,
t is mor pef}%rred to. yse holes with a digmeter of 0.06 to 0.15 mm at

the o EER PR o 1B T S0k LB B (15R VY o wSEd-

tl’el%tcme%tsls %rfgrerg%%g]UIEEEélmgﬁ’ethetg‘{l:la.g}:eteg‘l%pn%éinxtervoaés OI:H'IE yarns
holes 35 7are™not réquired to be always identical. For example, a nozzle

cons P %&ax{sgeeﬁge'e diameter and a nozzle %@igptsgnsa'&*a%'%(}iﬁ%%te;%gggés More

WRVETHO .
also pe u gether. However, It IS preferred to use a nozzle wit

pref%féigscﬁ%vsabem}%”eg Ogﬂ%nrf@wa?a@ %Lﬂhﬁ,st%w%%poefifm BGL e rerred,

preferred that the ho?e lameter is more than 0.20 mm, since the impact

ana TEYE 9of Walsr streams arg strangly given toythe surface, folowerthe vnae i

smoothness. Further, it'is not preferred either that the hole diameter is

thel%ﬁﬁg@nﬁﬁ%%gwmfﬁcﬁﬁ%é than 100 T/m, the water penetration

capability of the woven or knitted fabric becomes low, and during
high velocit? fluid treatment, the fluid is rebounded, making
uniform processing difficult, hence making it difficult to raise
the flow rate, and that if the twist number is more than 2000 T/m,
the hand is likely to be hard. The twist number in this invention
is obtained by untwisting a varn under a load of 90 x 107° cN/dtex
by a twist counter, and dividing the number of untwisting times
found when the varn has been completely untwisted, by the length
of the untwisted varn.

In the case where high velocity fluid treatment is used for
integrating the nonwoven fabric composed of ultrafine long fibers
and the woven or knitted fabric, the high velocity fluid treatment
of the (C) step also for integration in the (D) step can be performed
also for the conversion treatment of the nonwoven fabric composed

of conjugate long fibers into bundles of ultrafine fibers in the
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of the problem that the holes are likely to be clogged, and therefore that

water must be precisely filtered to raise the cost. Furthermore, the water

jet runs toward the nonwoven fabric, and some of the water is rebounded

from the top surface of the nonwoven fabric while the other water passes

through a suction box, to be removed. In this case, though the water

rebounded from the top surface of the nonwoven fabric adversely affects
(B) ghesinifoffiatFedttnerithit i foRmBMARLESIABE RO WORER DR knitidePiabriedd es of

laminated as described before, the water penetration capability can be
ulcrafidifcdd s ifcreudd e hahof e water pavdiAg-thraidietheficaich ieving

box and removed. Therefore, the laminated woven or knitted fabric allows
entangLeBsing uheer eBRdiREAS StréAgerthaRepadi¢, to dhiaMInE HABnY&G ©C1tY

_abrasion resistance property. Further, for the purpose of achieving uniform
fluighibRgrRsitintee thitkRe SORYEGIGHPENFBL fof tRE bErpugeigieate fibers
. improving the smoothness of the surface of the nonwoven fabric, the
LntorlfifidRe i préferaBiy Bfe it mafPhSPEGHSMBR: 1 Watgnt or fox

stream 36 pressure should be selected appropriately in response to the ,
bOLH, (. SRR LR G E TBRRBOBE FAETK R Be FBaltE AR S Hlefimbd £1uid

to use a higher pressure for a nonwoven fabric with a larger unit-area . , _,
and RERhEVPEnRAS i daTRterfdd B fere fieRT ANEHuntBer st thidd:+ £ 1ed-

when the ngnwoven fabric passes each r%ozzl,ed plate hgvin holes

Howeger o RFh eI iBA PRrpsndGHE to tha  SortveS R ARFor EIind&s t atse

afté¥ﬂgﬂ%9g“%p%@ggga1%%gg NE%@“Q#?bb%%ﬁ%ﬂ%%”%?W%&%}§¥Hﬁe fLibers
composed of conjugate “long fibers or the nonwoven fabric composed of

hasg gul?t.[aar]?r‘]felfxl %Ig’lly completed is preferred for making more ultrafine

fibers entangled with each other.  Further, performing high
velocity fluid treatment after completion of the conversion
treatment into bundles of ultrafine fibers is preferred.

2s the high velocity fluid treatment, in view of working
environment, it is preferred to perform WIP treatment using water
streams. In this case, it is preferred that the water is in the
state of columnar streams. Columnar streams can be usually
obtained by jetting through holes with a diameter of 0.06 to 1.0
mm at a pressure of 1 to 60 MPa. To achieve efficient entanglement
and to obtain good surface appearance, it 1s preferred that the
treatment is performed using holes with a diameter of 0.06 to 0.20
mm arranged at intervals of 5 mm or legs. It is more preferred to
use holes with a diameter of 0.06 to 0.15 mm at intervals of 1 mm
or legss. In the case where the high velocity fluid treatment is

performed multiple times, the diameter and intervals of the holes
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is treated with a high velocity fluid, the nonwoven fabric may also be
treated by immersion in a fluid. Further, as a method for improving the
surface appearance, the nozzle head may be moved relatively in the
direction different from the progress direction of the conveyor and/or
cylinder carrying the nonwoven fabric, or after completion of
entanglement, a wire mesh screen or the ljke can be inser{ed between

are npk KSABYEN fHBrRARUTRE hio T or Tater SR Pestmant AR 4hig W1 th
way,.the ultrafine fibers can be ent led with each t? till the, 10%

a 1a g R e S e ol i cer can
péeferablg 10 N/cng1 or more. In general,.in case of]g:.lltrafing f'{bers obtaine

also.be used ¢ O use

d .
from conjuggt%%fbe%,‘ultraﬂﬁg iber bﬁﬁdlleg, Bach bundie conasting%?ozme

. .. ultrafine fibers, are mainly entangled with each. other,, but if e
i o e Ao eE T TS o dad A menld T8 O Bnce.
described above, a_ nonwaoven fabrj ed_of ultrafi ibers | ich
meveERTIREd 201 BRI BT CurpRset. SRUAIE DTS PN e
0. 20 FENLIA Deelangement, ebveen Reduraine Iher UOARSBIIS given

observed can be obtained. Further, this achievement can also improve

ro € SYIface properties sueh as hragipn praperty in thisjpyention. s+ s5 not

Further, since the lamination between the woven or knitted fabric and the

presBORWAVEN fRbIiG caPRased of Witiafine long fikers Lapibe aghieyedWithhcause

entanglement and integration by the high velocity fluid treatment, it is

of tH¥efeued L perfarmihe, gbovementioned (C) @b (P) SRS, and therefore

simultaneously. With this operation, the high velocity fluid treatment
that MWeNdEed ffst be precisely filtered to raise the cost.

Furthermore, the water jet runs toward the nonwoven fabric,
and some of the water is rebounded from the top surface of the
nonwoven fabric while the other water passes through a suction box,
to be removed. In this case, £hough the water rebounded from the
top surface of the nonwoven fabric adversely affects the uniform
treatment, it is found that since the woven or knitted fabric is
laminated as described before, the wabter penetration capability
can be enhanced to increase the rate of the water passing through
the suction box and removed. Therefore, the laminated woven or
knitted fabric allows processing under conditions stronger than
before, to obtain the intended abrasion reslistance property.

Further, for the purpose of achieving uniform entanglement
in the thickness direction and/or-for the purpose of improving the
smoothness of the surface of the noenwoven fabric, the treatment

is preferably repeated many times. Purthermore, the water stream
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entangling the ultrafine fibers with each other and the lamination and
integration with the woven or knitted fabric can be performed
simultaneously to simplify the process. Further, since the fibers are not
cut unlike the lamination and integration by NP, high physical properties
can be obtained. In this case, it is necessary that at least some of the
ultrafine fibers pass through the woven or knitted fabric. The passing of
pres g fitr&fiie F heRSthRUYATHE SwSRRT SRt fabrid Rarf BERCARRed© the
by greatly moving the fibers during the_high velocity fluid treatment. L
unit THERSOHS tHE Hadbing Can B aNTBvéd B Stich tmEand B8 AfifbtingtHe & *°
entanglement achieved by NP without making extreme(lg stron

prefenthfyidiehs Gisthd’d WBZZIeCHith & hFyerHolé dimRetey fit tﬁgé%?éhc with a

velocity fluid treatment, enhancing the pressure of h_|lghfveloce!%/ fILél)l(tj:jn

Larggpatibhi 3P 1852 RRG the BIEcBEdiRgRef IR Bihiph Valddty figid™ e mean

treatment. Furthermore, a stir:lécture in which thfe Oﬁ/]c_g\l/en or knitted fabﬂc nozzle
the BERORE|etiEBR% HBMNoYET AR OMposet 3t Gitrafine fong Tibers

and anpther identical or different nonwoven fabric is also preferred .sinc
P1at BAVLRS (ABHEE HBRAPBRbOt MBI Sh PSS cR1ar To the

uality dif{f_t{re{ent fro?.g}gg gf the woven or, ﬁnitted fabric. T e neans for

conv%%%fniﬁa iR 5ttetre s hot gézf)fé"c}éjlﬁ/ ﬁm?teé‘.oi'i‘b“’r" g)‘?a{lmp es?:ﬁt():e'rs with

an,avera %J;%%fi?g th.of L 191 cmand an,average fiber fineness of  qate
0.01to 0. ex are beaten in water containing a water soluble resin, ett.,

Lons S B CPESNMI e it b OCOIVEOnel i
is cHEResied on2viTe nesh S68an e AR, fanPogURIng 2 ROPOVER may also
be treated by immersion in a f£fluid. Further, as a method for
improving the surface appearance, the nozzle head may be moved
relatively in the direction different from the progress direction
of the conveyor and/or ¢ylinder carrying the nonwoven fabric, or
after completion of entanglement, a wire mesh screen or the like
can be inserted between the nonwoven fabric and the nozzle for waterxr
sprinkling treatment. In this way, the ultrafine f{ibers can be
entangled with each other till the 10% modulus in the warp direction
becomes preferably 8 N/cm or more, more preferably 10 N/cm or more.

In general, in case of ultrafine fibers obtained £from
conjugate fibers, ultrafine fiber bundles, each bundle consisting
of ultrafine fibers, are mainly entangled with each other, b'ut if
the nonwoven fabric co‘mposed of ultrafine long fibers of this

invention is treated as described above, a nonwoven fabric composed

of ultrafine fibers in which the ultrafine fibers are highly
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fabric composed of staple fibers. This nonwoven fabric and a woven or

knitted fabric are entangled with each other beforehand by high velocity

fluid treatment, and this laminate is overlaid on a nonwoven fabric

composed of ultrafine long fibers with the woven or knitted fabric kept in

contact with the nonwoven fabric composed of ultrafine long fibers. The

laminate is further treated with a high velocity fluid, to obtain a leather-like
entagFad&rcaHsistirfpet PhbmFoven Tastic @Bniiosed of Uigafite Abers anglement

woven or knitted fabric and a nonwoven fabric composed of staple fibers.
betwiritede?, itisiirefelnstl thabaie 1BHRELARe dfeet bFtHiS iMRsTRBRGE <an be

napped at least on one surface. Meanwhile, the leather-like sheet of this
obtajReftionf¥Etibstantially forfidd BY AMidr Material Hut HaR'Riffacehe surface

appearance similar to that of general natural leather or artificial leather
PTOPERIES nfRteth v ARAR 369RbRE FRftHeY, dSdéderibetPaisave fview

of the abrasion property of this invention, it is preferred that the nap .

lerfgtft 58 ShortBr- IS tHe iR BR bbIhiRG NaBerisig (et nttisiiy tted

sand paper, brush or the like js preferred. If the leather-like_sheet is dyed,
fabrif Aidng e dRACEER bEAbartdsinted BER s aRd/ct  Aftér dyking one fibers

Further, it isvpreferr_ed that the leather-like sheet js dyed. The method for . .
can Reidf b S vovbhTabit 8RpeLsd bi ﬁlﬁ’gﬁ#@%%éﬁ% fib3fs ®hot e Bigh

especially limited, and the dyeing machine used.can be a jet dyein
velog i e Wehosal S96IRg achin or rgh P Bressarsgarydhig torm  the

machine, etc, In view of the- ellent hand af the obtained leather-Jik .
abovseﬁeeerﬁ:ﬁri’)sn&%felgré% toaﬁge a?Jéei[ steps smmuﬁtaneously. \ul%h this

operation, the high wvelocity fluid treatment intended for
entangling the ultrafine fibers with each other and the lamination
and integration with the woven or knitted fabric can be performed
simultaneously to simplify the process. Further, since the fibers
are not cut unlike the lamination and integration by NP, high
physical properties can be obtained. In this case, it is necessary
that at least some of the ultrafine fibers pass through the woven
or knitted fabric. 'The passing of the ultrafine fiﬁers through the
woven or knitted fabric can be achieved by greatly moving the fibers
during the high velocity £1luid treatment. Therefore, the passing
can be achieved by such means as adjusting the entanglement achieved
by NP without making extremely strong entanglement, using a nozzle
with a larger hole diameter for the high velocity fluid treatment,
enhancing the pressure of high wvelccity fluid treatment, and
lowering the processing velocity of high velocity_fluid treatment.

Furthermore, a structure in which the woven or knitted fabric
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dyeing machine for dyeing. For the purpose of further enhancing the

abrasion resistance property in this invention, fine particles can be added

to the napped leather-like sheet of this invention. In the case where fine

particles are added, the material of the fine particles is not especially

limited, if the particles are insoluble in water. Examples of the fine
articles include inorganic materials such as silica, colloidal silica

1s DR TS MARIUAT A RiGE an g5 TE Matdnds S tngdong fibers

ana JJEATINE feoin, In yiow o xcellentwadhing durabity and the eflectof,
enhancing e abrasion resistance property, It Is pre erred tha e

sincg HoHE S‘é“c'ef3%%3:05éheaﬁ%%ga”ig'esﬂ%9}9%&’”%QE more. 40 MOr®: de an
preférred is 0.0 AT oF more rand further Mmore preferred is’ 0.0% g o

more. Further 39 m, or, L_gss is pr erred,.and 20 pm, or less is more .
aif .
app e e D e Ao QP L BE SRR RS senicrea

fabr%e.ra%%aﬁgéﬁzé'zﬁo‘%f b Jfgnfnﬁ%ré'fl%%a”s%eu@gf%%f%r%.ds?}{é’é'“e%aeciauy
measuring method suitable for the material and size of the fine particles,

1imi U £XamplE, QX&?CF% s’?‘?ﬁ@%%ﬂ%sﬁﬁ fpeted, dvpaguc E;é&t%rif‘gn@%ﬁgg?e 0.1

coal tar method, etc. In this invention, the volume (mass) average par

to 1 %Eea‘%ﬁiaé[}?%yé@ggé %E{é@%ﬁ%@}%@%@aﬂy Qie@ér%q'sltc&%&?ff{@ eaten

that the fine particle content is 0.01 wt% or more based on the weight o

in whedeatbgrlike shegt far sueh. reasongdhat the bapd ofthe leather{ike o re o
sheet is not hard and that the effect of enhancing the abrasion resistance
aispedd PEPRIAIARA  he fibers dispersed at a concentration of about
0.0001 to about 0.1 wt%, and the dispersion 1z, for example,
deposited on a wire mesh screen to drain, for producing a nonwoven
fabric composed of staple fibers. This nonwoven fabric and a woven
or knitted fabric are entangled with each other beforehand by high
velocity fluid treatment, and thisg laminate is overlaid on a
nonwoven fabric composed of ultrafine long fibers with the woven
or knitted fabric kept in contact with the nonwoven fabric composed
of uwltrafine long fibers. The laminate is further treated with a
high velocity f£luid, to obtain a leather-like sheet consisting of
a nonwoven fabric composed.of ultrafine fibers, a woven or knitted

fabric and a nonwoven fabric composed of staple fibers.
Moreover, it is preferred that the leather-like sheet of this

invention is napped at least on one surface. Meanwhile, the

leather-like sheet of this invention is substantially formed of

a fiber material but has surface appearance similar to that of

general natural leather orartificial leather unlike a mere rnonwoven
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More preferred is 0.02 wt% or more, and further more preferred is 0.05

wt% or more. Further, 10 wt% or less is preferred, and 5 wt% or less is

more preferred. Further more preferred is 1 wt% or less. The means for

adding the fine particles can be adequately selected from a pad method,

a method of using a jet dyeing machine or jigger dyeing machine, a

method of spraying with a spray, etc. Further, a texture agent and ,
Fabri G nilfig S5&t cah hedaifdutes the®Bioee as 1 EquItEY TRE mdahs #rrasion

adding a texture agent ang anti-pilling agent can be adequately selected
ProPRLkYa %Sd%éﬁoﬂ?vaeﬁlﬁﬁ@d of Usihg FELAFHAG adttte b figgaP Length

ng machine, a method of spraying with a spray, etc, 41 Further, for
I%‘ g ﬁ% g%

, dyei ,

ok 5%%%5%‘9 soft TSI SRPEMOBUTEACE UAT Pt i& préehdd i fent using
leather-like sheet of this.inventjon contains.a softening agent. As the,

and e BT R preRrad 15 et s SEBRC roft 1ok S8R

shec}iSed fprnipven andnitied, (abrics in response lo the matergl oL iBOrS. ., /o

or exgmpl'e, ﬁey can bena égua eﬁ/ Selected frdi the hames of texture

2 £re20g0ts.and soft finishing agents enumerated in Senshoku Note (= Dyeing
Kloté/boo%I 23rd edition, (published on August 31 2002 by Kabushiki
Kajshia 3kisansna Ga. L)L AMAng:Nam, ool excplon) Soesg g
effect, a silicone-based emulsion is preferred, and an amino-modified or

rhe FROAAOHifiledssilione-based smylsian ismore preferred. lfany-of hesge; o

softening agents is contained, the abrasion resistance tends to decline.

s tap] BEEIE It IS prefsired sfo-anprppyately,adiugt the Aoyt i€ g machine

softening agent and the amount of the abovementioned fine particles in
used'®fereRee 1048 qyeing machine, thermosol dyeing machine or high

r-like
y

pressure jigger dyveing machine, etc. In view of the excellent hand
of the obtained leather-like sheet, it is preferred to use a jet
dyeing machine for dyeing.

For the purpose of further enhancing the abrasion resistance
property in this invention, fine particles can be added to the napped
leather-like sheet of this invention.

In the case where fine particles are added, the material of
the fine particles is not especially limited, if the particles are
inscluble 1in water. Examples of the fine particles include
inorganic materials such as silica, colloidal silica, titanium
oxide, aluminum and mica and organic materials such as melémine
resin.

In view of excellent washing durability and the effect of

enhancing the abrasion resistance property, it is preferred that

the average particle size of the fine particles ig 0.001 um or more.
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balance between the intended hand and the abrasion resistance property.

Therefore, though the amount is not especially limited, a range from 0.01

to 10 wt% based on the weight of the leather-like sheet is preferred in

view of the balance between the hand and the abrasion resistance

property and less stickiness. The means for adding a softening agent to

the leather-like sheet can be adequately selected from a pad method, a .
More patRéE 6F Aising aljeldyéifiginaliing ordiygef BydiRg mACHRePA Hi&th6Ed 18

of spraying with a spray, etc. , as in the case of adding fine particles. In
0.05view ofcostrit is pFefetiedrto atdl the fine particlesarmktten2sditening 20 um

agent simultaneously. Meanwhile, it is preferred that the fine particles and

or 1486 saoftering ageitare addedraftentheingr & isradtqreterred thatiheyr less.
are added before dyeing, for such reasons that they may come off during

Mean@d¥aing lovgduse dhe glepisr and thakiraguar dyring Mmay ®Eedhicles can be
[Examples] This invention is explained below in more detail in reference

mea siorexamples 1 HRe Physicad properte valbasHi theexanflesyyrigraterial and
measured according to the methods described below. (1) Unit-area weight

sizeand apparantensiy T he Lnit-areanveighinyds messused eTcading, theaser
method of JIS L 1096 8.4.2 (1999). Further, the thickness was measured

me thusingdarcalitbiclkaess gailge (HradesmmecReacack ki rprolucetddly In this
Ozaki Mfg. Co., Ltd.), and the apparent density was obtained by

inveegaltolatiotHeomothenalueat ahitaareaaweight 2) Abrasidn eesistanceed using
property

a BET method is especially preferred.

It is preferred that the fine particle content is 0.01 wt%
or more based on the weight of the leather-like sheet for such
reasons that the hand of the leather-like sheet igs not hard and
that the effect of enhancing the abrasion resistance can be obtained.
More preferred is 0.02 wt% or more, and further more preferred is
0.05 wt% or more. Further, 10 wt% or less is preferred, and 5 wt%
or less 18 more preferred. Further more preferred is 1 wt% or less.

The means for adding the fine particles can be adequately
selected from a pad method, a method of using a jet dyeing machine
or jigger dyeing machine, a method of spraying with a spray, etc.
Further, a texture agent and anti-pilling agent can be added to
the sheet as required. The means for adding a texture agent and
anti-pilling agent can be adequately selected from a pad method,

a method of using a jet dyeing machine or jigger dyeing machine,

a method of spraving with a spray., etc.
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In the abrasion resistance test measured according to JIS L 1096 (1999)
8.17.5 Method E (Martindale method) Load for Furniture (12 kPa), the
weight loss of the test fabric was evaluated after 3000 times and 20000
times of abrasion, and the grade of appearance was judged in reference
to the criterion table of JIS L 1076 Table 2. Of the results, with regard to
apl%earance, the lower grade was employed as the evaluation result, and
wi

ith e GRRT to WRTgtESs: MR WEght 1048 sheét BhotBtimds Wit 2ce touch,
.. .employed as the evaluation result. 43 (3) Stiffness In the bending . ,
R R e balod o MR Sl 1B08 HT650) % 20 1 Medh B3t Lon
Ccm"t__%(surle method),, a 38 mm long and 25 mm wide samgle was measure

4yt CoLTBASHRAT AR 106 R oF e AT ASoF RO hed bR o773

ircumscribed circle to the radius r of the imum .inscribed circle of . |,
toa uﬁﬁlalf?née IHesréaﬁ'?l P om t%}oselgrener%iaf( dnrs ¥ Wovern n% knd. tted

&'crose sectional$orm of an-ultrafine fiber was observe
with an electron microscope, to obtain the cross sectional form and the
car B SR Ameres & 5 (e T i G o REs bd "SI G T Ehe

can S2MGELT of the maximurp inscribed gitcle. (3) Appearance TNE. . cents ana
appearance of a napped surface was visually evaluatedin” referencé to a

softthqiej%ilﬁtgﬂiq. eriop 9f the following. ‘(;e@'ei?{m'ﬁeég}%%&” 8d (- pyeing

triangle. Double circle: Color, nap and smoothness were uniform, and
NotewygﬁpJfﬁﬁcgﬁy%%awﬁaqgﬁhlished on August 31 2002 by Kabushiki

Kaisha Shikisensha Co., Ltd.). Among them, in view of excellent
softness effect, a silicone-based emulsion is preferred, and an
amino-modified or epoxy-modified silicone-based emulsion is more
preferred. If any of these softening agents is contained, the
abrasion resistance tends to decline. fTherefore, 1t 1s preferred
Lo appropriately adiust the amount of the softening agent and the
amount of the abovementioned fine particles in reference to the
balance between the intended hand and the abrasion resistance
property. Therefore, though the amount is not especially limited,
a range from 0.01 to 10 wt% based on the weight of the leather-like
sheet is preferred in view of the balance between the hand and the
abragsion resistance property and less stickiness.

The means for adding a softening agent to the leather-like
sheet can be adequately selected from,a pad method, a method of
using a jet dyeing machine or jigger dyeing machine, a method of
spraying with a spray, etc., as in the case of adding fine particles.

In view of cost, it is preferred to add the fine particles and the
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Single circle: Color, nap and smoothness were not uniform, but lighting
effects were obtained. Triangle: Color, nap and smoothness were not
uniform, and lighting effects were not obtained. Production Example 1
(Production of a woven fabric) A low viscosity component consisting of
100% polyethylene terephthalate (PET) with an intrinsic viscosity of 0.40
and a high viscasity component consisting of PET with an intrinsic
SO LLGREBGiI WSt § 7B Lorfitfadd Sie bl S At'd ConjhigatiGnRafid Byred that
weight of 50:50 were spun and stretched to obtain 12 side-by-side )
the THhfugate Hitseriafishts ot 5%’3t%§??ﬂ8y%eer8tmﬁ§t%oaiﬂdcﬁé¥ SHpit dveing.
. direction at a twist number of 2400 t/m and set with steam at 75C. The
Tt 1§ Mha®T8EE BESMarhaid WRRY 1 bFm3l PRt (BA0E as T Foben fhBficSuch
with a weave density of 93 x 64 yarns/2.54 ¢m and 57 g/m2, The wove
rea sl HAL ENSBT A 16800 55 MINARE G E o B FACHIR FhEects

q ? tain a%/vovenolfabricci with a urgit-areagveight of 85 g/m2. Production
an Ex%r%pjre 2 P(glrl dtiction of aknifted f’acbrhlz]f PET 100% with an intrinsic

[ExavisE%siE/ of 0.65 was spun and stretched to obtain 12 fiber filaments of 56
xS eywere twisted in the S direction at a twist number 1500 t/m and

setrwith steamngt gISIC, beir;ﬁlused tg %t% in a.double C'é(% lar, Iingg%ad

iginventy s BX ine OwW_ i1l more a reference
fabric of gauge and 77 9Im2> Production xampfce 3 (Production of a

to e\%%%‘é";g‘éesg ffg_ ig%@%;ﬁggg%%sﬁ?tﬁe;%%%ﬁ%@g R ANIUINSIC, nples were
measured according to the methods described below.
(1) Unit-area weight and apparent density

The unit-area weight wasg measured according to the method of
JIS 1, 1096 8.4.2 (1999) . Further, the thickness was measured using
a dial thickness gauge {trade name “Peacock H”, produced by Ozaki
Mfg. Co., Ltd.), and the apparent density was obtained by
calculation from the value of unit-area weight.
{(2) Abrasion resistance property

In the abrasion resistance test measured according to JIS L
1096 (1993) 8.17.5 Method E {Martindale method) Load for Furnitﬁre
(12 kPa), the weight loss of the test fabric was evaluated after
3000 times and 20000 times of abrasion, and the grade of appearance
was judged in reference to the criterion table of JIS L 1076 Table
2. Of the results, with regard to appearance, the lower grade was
emploved as the evaluation result, and with regard to welght loss,
the weight loss after 20000 times was emploved as the evaluation

result.
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and cut to obtain 5 mm long staple fibers of 0. 3 dtex. A paper making
technique was used to obtain a nonwoven fabric composed of staple
fibers with a unit-area weight of 20 g/m2. Working Example 1 A conjugate
spinning apparatus heated to 290C was used to extrude 50 parts of PET
copolymerized with 8 mol% of 5-sodium 45 sulfoisophthalic acid as a sea
component, and 50 parts of PET as an island component from a die with

(3) @fdnnereafanged to form 36 islands. The extruded filament was cooled
by a cooling device using air of room temperature, and taken up at a
speét 91 & oo Al RIYG P8 eSS Ed of £ pESitBAF fo0Ttht & 1096
below the spinning die and using air of room temperature, being layered

(19981 Bmaliny ¥ebastdich Hevicbarate TR hwie Hddh R 1E fgimmp wide

web. The conjugate fiber obtained in this case had a fiber fineness of 3
sampdigx e AERENAREross sectional form. Then, NP treatment was
performed to punch both the front and rear surfaces using 1 barb type
(4) fegfies aP8 ptAbRhg RS HR 258 e dResTerR? (566 Abdtlgdiem2finot the
__total) , to obtain a nonwoven fabric composed of islands-in-sea t)é%e ,
minigHugate Mg Fhets fith Sh'Epibarer? dérifty B9200 gicnft the maximum
Subsequently, the nonwoven fabric was immersed in water heated to

inscHRRY5EHEYE sRiukb R 8F 2 MindtREERd dried at 100C to remove the
water. The obtained sheet waﬁ immegsed in ]elm al alinéa %%%eous solution

porfhtohtﬁiﬁdffﬁﬁ JE OF $88ftim Hyafode *And 15'GIL ¢ Sctalif o b ot Vel

of a sur
regnated with the alkaline aquggu%gglgtion P}X 112 wt% bsggg‘d_i()(gl tgf form

Wj’thi;/r:alléh ofthe shee ,an%r%sé%?aﬁgly continuous]lyr/1 treated” %?%Secreasmg e
and\ggghggk%o R/r of the diameter R of the minimum circumscribed
circle to the diameter r of the maximum inscribed circle.
{5} Appearance

The appearance of a napped surface was visually evaluated in
reference to a three-step criterion of the following double circle,
single circle and triangle.
Double circle: Color, nap and smoothness were uniform, and lighting
effects were obtained
Single circle: Color, nap and smoothness were not uniform, but
lighting effects were obtained.
Triangle: Color, nap and smoothness were not uniform, and lighting
effects were not obtained.
Production Example 1 {(Production of a woven fabric)

A low viscesity component consistimg of 100% polyethylene

terephthalate (PET) with an intrinsic viscosity of 0.40 and a high

viscosity component consisting of PET with an intrimnsic viscosity
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box filled with steam of 90C by microwaves for 5 minutes, washed with
water and dried, to obtain a nonwoven fabric composed of ultrafine long
fibers with a fiber fineness of about 0.042 dtex. The cross sectional form
of the ultrafine fibers was almost circular, 46 and R/r was 1.1. Then, the
nonwoven fabric composed of ultrafine long fibers and the woven fabric of
Production Example 1 were laminated in this order (the nonwoven fabric
of Oc@mpesed efakrdinel fhdibersifas Absverrand mthiistadd Pnbrzlweight
plate with holes of 0.1 mm diameter arranged at 0.5 mm intervals (nozzle
of 58 HPNERISBRTHE pEAe TG WIP oltpddt the bRt ahY réafsufAgadygate
alternately at a treatment speed of 10 m/min at a jet pressure of 15 MPa
fibem tiidonentd) obr eftaRbfify thelMBAfiMEMSers Ghat RniARting &nd twist
integrating with the woven fabric. The cross section of the composite
direstdetua inahbvhekttionmpepepdidA80 16 e Prégress dikddtiGrrapwat 75°C.
was observed with an electron microscope at a magnification of 100x. It
The wesrdound thaemasy wveltmfiredibertpadsed throughrtheinoven ¥abres. a woven
The surface of the composite sheet obtained as described above was
fabrijuffed b cawitealvelt dandétproaificed by Kikukawasién Morks, and 57 g/m’.
using sand paper of silicon carbide abrasive grains with grain size 400, till
The thewhiasiohddss whtherfiershdet by bldfing freachéd Biwt¥seFhersihg a jet
was dyed with a disperse dye using a circular dyeing machine. The
dyeiokiainedHeatherdikecshest was excellentad shewninhTablent.tOathe weight
front and rear surfaces of the leather-like sheet, ranges of 10 cm square
of 8Werg/al¥served with an optical microscope

Production Example 2 (Production of a knitted fabric)

PET 100% with an intrinsic viscosity of 0.65 was spun and
stretched toobtain 12 fiber filaments of 56 dtex. They were twisted
in the S direction at a twist number 1500 t/m and set with steam
at 65°C, being used to obtain a double circular knitted fabric of
44 gauge and 77 g/m?.

Production Example 3 (Production of a nonwoven fabric composed of
staple fibers)

PET with an intrinsic viscosity of 0.65 was spun, stretched
and cut to obtain 5 mm long staple fibers of 0.3 dtex. A paper making
technique was used to obtain a nonwoven fabric composed of staple
fibers with a unit-area weight of 20 g/m®.

Working Example 1
A conjugate spinning apparatus heated to 290°C was used to

extrude 50 parts of PET copolymerized with 8 mol% of 5-sodium
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at a magnification of 200x, but cut ends of the woven fabric could not be
confirmed. Further, the sheet was a well stretchable sheet excellent in
extension rate and extension recovery rate. 47 Working Example 2 The
nonwoven fabric composed of staple fibers of Production Example 3, the
woven fabric of Production Example 1 and the nonwoven fabric
composed of ultrafine long fibers of Working Example 1 were laminated in
sulfgis ordEriie fomwder Fabric BampoERadEEGpI&Thets Wi dfowrh FET as
~and in this state, the nozzle plate a was used for performing WJP, to treat
an i @REnCAAR ARG urfAcRs Atéthtely Ht SheRRfert sHEEaHI 96 MnirPT™ 26
) at a jet pressure of 15 MPa (4 times in total) , for entangling, the ultrafine |
1slaffdrs aﬁ&"r‘o?%&r’ﬁﬂﬁ‘a%& LhaMRiepraBf Rt SRR EPRbHRITHev 1 ce using
. section of the composite sheet obtained by cutting in the direction , . .
217 Qe HRRBICRIRB TR HF5gr @ dhRERH IR WP RS SEsE e MU 4Ri P s ing
electron mjcroscope at a magnification of 100x, and?it Xvasf und that |, )
an e e uiATiRE HBErs Pasd R RroudHR wovenTabre . st sdan thas die
5 Same treatment as in Workting] Example 1 war?1 Perfor{ned to qbtain a .
and BEHET-IiRe Shedt. THe Bbtained Teather-fike sheet as Bxeefient a5 shiown ~ ¢

in, Table 1. On the fr%nt gnd rear surfaces (ﬁthe leather-like_sheet
deposition 1ce made ronlﬁ)wxre meﬁ1 scr?en to form & web. The
ranges o cm square were observed with an opfical microscope at a

conjzrl‘ga‘%?g'c%?%%g %8%’5,%“&“%&”9%?&”Jf%‘é"é"’%% bric.qould r%%[tnbeen_ess of 3
confirmed. Further, thé sheet was a well stretchable sheet excellent in

arexCXIERSION tate and extension recovery rate. Workingi EXample 3 e tment was
performed to punch both the front and rear surfaces using 1 barb
type needles at a punching density of 250 needles/cm2 {500
needles/cm® in total), to obtain a nonwoven fabric composed of
igslands-in-sea type conjugate long fibers with an apparent density
of 0.200 g/cm’. Subsequently, the nonwoven fabric was immersed in

water heated to about 95°C to be shrunken for 2 minutes, and dried

at 100°C to remove the water. The obtained sheet was immersed in
an.alkaline agqueous solution containing 100 g/L of sodium hydroxide
and 15 g/L of a surfactant, to be impregnated with the alkaline
agueous solution by 112 wt% based on the weight of the sheet,
immediately continuously treated for decreasing the weight in a
box filled with steam of 90°C by microwaves for 5 minutes, washed
with water and dried, to obtain a nonwoven fabric composed of
ultrafine long fibers with a fiber fineness of about 0.042 dtex.

The cross sectional formof the ultrafine fibers was almost circular,
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The nonwoven fabric composed of ultrafine long fibers of Working
Example 1 and the knitted fabric of Production Example 2 48 were
laminated in this order (the nonwoven fabric composed of ultrafine long
fibers was above), and in this state, the nozzle plate a was used for
performing WJP, to treat the front and rear surfaces alternately at a
treatment speed of 10 m/min at a jet pressure of 15 MPa (4 times in total)
and Rigy éft@inglidg th& bRtEafine filierS HAH $8r EadRathg aRaomedrafghithatine
the woven fabric. The section of the composite sheet obtained by cutting
longjn ihBedifecliBf pERGENURFAT t6 W& pfogféssidirdiieh Hppv fixqaaele 1 were
_observed with an electron microscope at a magnification of 100x, and it
tamigakegung thiat ﬁléi'ﬁ}i@ﬁaﬁﬁéefiﬁ‘éﬁ%“ﬁ%i‘é%’édftﬁhﬂdh ftErReFes fbid tratine
succession, the same treatment as in Working Example 1 was performed
tongi§ bHBEAT ¥ feahBRlke st Thetoitainéd ikathdriReshedtigds with holes
excellent as shown in Table 1. On the front and rear surfaces of the
oF O1chifilr-MdeBifdet” rangeddrotin Sqdafwihe 6b8aEd (hftFan sphtaite )
microscope at a magnification of 200x; but cut ends of the woven fabric
was ¥§&A hot bRTohfAedAWbtking Ex it 4 A BohftRle 3prtg T surfaces
apparatus heated to 290C was used.to extrude PET and PET _
alteg e GimardEdwitt 8hiB165 bf BRSSHuRT shftolsoBhthdlic &uid %t Prtiviyre of

15 wiSiGlL O 30:80,fom 2 di for, forming six flaments of epch polymer (12,

ifameénts |netot§1?|n whic 'PIJ:S? and" %Drgcopo%/merlze With 8 Worbs BF
1ami%§99%g1and integrating with the woven fabric. The cross
section of the composite sheet cut in the direction perpendicular
to the progress direction at WJP was observed with an electron
microscope at a magnification of 100x. It was found that many
ultrafine fibers passed through the woven fabric.

The surface of the composite sheet obtained as described above
was buffed by a wide belt sander produced by Kikukawa Iron Works,
Inc. using sand paper of silicon carbide abrasive grains with grain
size 400, till the abrasion loss of the fiber sheet by buffing
reached 3 wt%. Then, it was dyedwitha disperse dyeusinga circular
dyeing machine.

" The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm sguare were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed. Further, the sheet was a well stretchable sheet

excellent in extension rate and extension recovery rate,
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sulfoisophthalic acid were disposed alternately radially in a 49 hollow
circular section (doughnut-like) . The extruded filaments were cooled by a
cooling device using air of room temperature, and taken up at a speed of
5000 m/min using an ejector disposed at a position of 100 cm below the
spinning die and using air of room temperature, being layered on a
moving deposition device made from a wire mesh screen, to form a web.
work¥hg donjutfate fiBers obtained in this case had a fiber fineness of 1.2
dtex. This nonwoven fabric composed of conjugate long fibers was used
anditreatelvEavdasdrferiif \WorkAg FkamprtErd Dbtaied heHwsvesiuction
fabric composed of ultrafine long fibers. Further, R/r was 2.3. In
Examglecdssight the triathidit e O\ WEAGNG EXaMPI8 I Ras petfsintdg thonwoven
obtain a leather-like sheet. The section of the composite sheet obtained
tabrie GrimyirRedirddiidit pefpenditdal Hoahe stogfedddifsctsirRPhIE were
_was observed with an electron microscope at a magnification of 100x,
Lanigad fidvad fduhtfthat Aty {ERRMETIHRFS BaddRF thfo igiiRRAROvaf staple
. fabric. The obtained leather-like sheet was excellent as shown in Table 1.
Fibegh WRBRCAT red WridbeSorindBhtheriRE ShRaE L faRyedtst fo e used

square were observed with an optical microscope at a magnification of

Eor oaokoblit- 8% Bilds diiter 7B beh M durt dt B cBHrt&S Workfrgna == 1Y

Example 5 A conjugate spinnin aratus heated to 290C was used to
3t 20 TR BE T oty b e Y Bed CofhpbhenPARd SOTar 1o MPa (4

times in total), for entangling the ultrafine fibers and for
laminating and integrating with thé woven fabric. The section of
the composite sheet obtained by cutting in the direction
perpendicular to the progress direction at WJP was observed with
an electron microscope at a magnification of 100x, and i1t was found
that many ultrafine fibers passed through the woven fabric.

In succession, the same treatment asleWorking'Exampiei.was
performed to obtain a leather-like sheet.

The obtained leather-1like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-1like sheet,
ranges of 10 cm sguare were observed with an optical microscope
at a maénification.of 200x, but cut ends of the woven fabric could
not be confirmed. Further, the sheet was a well stretchable sheet
excellent in extension rate and extension recovery rate.
Working Example 3

The nonwoven fabric composed of ultrafine long fibers of

Working Example 1 and the knitted fabric of Production Example 2
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50 of PET as an island component from a die with channels arranged to

form 36 islands. The extruded filament was cooled by a cooling device

using air of room temperature, and taken up at a speed of 5000 m/min

using an ejector disposed at a position of 100 cm below the spinning die

and using air of room temperature, being layered on a moving deposition

device made from a wire mesh screen, to form a web. The conjugate fiber
were oBiriathinefisicasé hhel MR Tindries s BPBER&eand akNEblaFomposed of

sectional form. Then, NP treatment was performed to punch both the
ultrfbhngnd regr SUrRRES ISRy 2PBAD typ@itedRsEt i Epditdify dERSiyEE=1e
250 needles/cm2 (500 needles/cm2 in total%, to obtain a nonwoven fabric
platgompbrsdwier|drs-ResdPipendiidate HBerE Gith dfgpf&ent and rear
density of 0.200 g/cm3. Then, the nonwoven fabric was immersed inan |
sur £ agaso1sL SBIUPRCONtARING 18RI HbSREEdIcBRo WitP4min at a Jet
polymerization degree of 500 and a saponification degree of 88% and ,
presgEsePb ABJRISE b Agk lpw\ﬂﬁﬁi?ahcoﬁ&lfds%ﬁ{é%lt};?gﬁ%ea&356ﬁ8f ine

content based on the weight of the nonwoven fabric,, %r [t%%gg shrunke
it

Fibefst ZAThEE SHATREACIIS AR DRGSR Atk et BEYURYES Eabric.

alcohal (hereinafter referred tQ as PVA) followed by drying at 100C to
The BRdvEWaRf. TH OAMRASheRt %v}hset?ea\g %vjft%et%{crlﬁgnec 3? gﬁcr)l&t in the

30C till polg/st rene was erfectlyé,rrlemoved to obtaig.a nonwoven fab%P was

diregdmBBscR GRS 16y fitSers with RFDSF fineness of about'0.042

dtex..The sectiona& form of the,ultrafine fibers was almosd%circuclqr an fRﬁr
L CEOSCO at a magnifl 00=,

obsegyed | Wiksg nseequee%ﬁqr?&]emﬁonwoverP fabric composed of ultrafine Tang

and Qgevr%s found that many ultrafine fibers passed through the woven

fabric.

in succession, the same treatment as in Working Example 1 was
performed to obtain a leather-like sheet.

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm square were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed.

Working Example 4

A conjugate spilnning apparatus heated to 290°C was used to
extrude PET and PET copolymerized with 8 mol% of 5-sodium
sulfoisophthalic acid at a ratio by weight of 50:50 from a die for
forming six filaments of each polymer (12 filaments in_total) in
which PET and PET copolymerized with 8 mol% of 5-sodium

sulfoisophthalic acid were disposed alternately radially in a
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and the woven fabric of Production Example 1 were laminated in this
order (the nonwoven fabric composed of ultrafine long fibers was above) ,
and in this state, the nozzle plate a was used for performing WJP, to treat
the front and rear surfaces alternately at a treatment speed of 10 m/min
at a jet pressure of 15 MPa (4 times in total), for removing PVA and for
entangling the ultrafine fibers. The section of the composite sheet
hollgbtairiat-by euttirrrinithe dikedehnpdrpehliedlar tBitReprégiedsdifktippents
at WJP was observed with an electron microscope at a magnification of
were] 00 la ivasTeahd nthad evarfeultfafing foefsPadserrhr6tge afdure, and
woven fabric. The sheet was processed as in Working Example 1, to
takeghfain atleatheciid siedt? TRebbitdiRet daHe~AkE SREEAKas EXBERA at 2
as shown in Table 1. On the front and rear surfaces of the leather-like
posidHent, PAngdLof 10 R S3udrBSvarRidsERE With 2o ptR-APFhidaEcHe Foom
at a magnification of 200x, but cut ends of the woven fabric could not be
EempEdTiFieR: \WBAGHG BERRSE 6T RAIASAIIKEBRESH O WoGHG EXARAIE &¥om
.1 was immersed in an aqueous solution containing, a softening agent )
a wigeReREn e TELRft N 5EP EbhAc B ductl By PPeLAa &l itherfkLes2tned
) Ltd.) and fine colloidal silica particles (trade name "Al Duck" SP-65,
in thifuEad By iBfodhd HRGRdISHES ®H®, 138.) takd Wrffed to achieve a
colloidal silica content of 0.5 wt%, then blushed while 52 being driefdl%ters was

1008 PhEVBLANER IEARE- kS SRBESRSs Sxcsitdht B oWt i

used and treated as described in Working Example 1, to obtain a
nonwoven fabric composed of ultrafine long fibers. Further, R/r
was 2.3.

In succession, the treatment as in Working Example 1 was
performed to obtain a leather-like sheet. The section of the
composite sheet obtained by cutting in the direction perpendicular
to the progress direction at WJP was observed with an electron
microscope at a magnification of 100x, and it was found that many
ultrafine fibers passed through the woven fabric.

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 c¢m sguare were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed.

Working Example 5

A conjugate spinning apparatus heated to 290°C was used to

extrude 50 parts of polystyrene as a sea component and 50 parts
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Table 1. On the front and rear surfaces of the leather-like sheet, ranges of
10 cm square were observed with an optical microscope at a
magnification of 200x, but cut ends of the woven fabric could not be
confirmed. Working Example 7 The leather-like sheet of Working Example
1 was immersed in an aqueous solution containing a softening agent
(trade name "L-soft" N-500 Conc, produced by Ipposha Oil Industries Co.,

of PEWM.randmalsetemdimngaoregnieots amulsidhofeiyendaimyt deeatranged
copolymer (trade name Sumika Flex (registered trademark) 755,

to fprodiced byBulsika Chentek Cohegady, Iamitat) varrd eainbed fvaghieweling
an ethylene-vinyl acetate copolymer content of 0.8 wt%, then blushed

deviwhile beirg dded af 1000n ThemuRainbd teathaniké akeat wasakcellemeed of
as shown in Table 1. On the front and rear surfaces of the leather-like

500 Oshigeti rangeBDfal0 efrsivsr edierosisskmEdaviRe ahtoptitat hitfdscgpedelow
at a magnification of 200x, but cut ends of the woven fabric could not be

the spifiiicey \WorkingEeiipie 8 THelBalralikess st vF WorkiRg ERImpe ered
1 was immersed in an aqueous solution containing a softening agent

on a(Rgyé MArAEPPSoHIN-55Y EBACPRSIGESTIDY IHHBeHEH IFdiRAEs ¢6, form
Ltd.) 53 and also containing an aqueous emulsion of ethylene-vinyl .

a wehetat@hGoptepataieiiding Sohfird FRsk (fdhidtBredl thadindiRfi75s, fiber
produced by Sumika Chemtex Company, Limited), and wringed to achieve

tinegeathpbredfifyl 2864E LERYIY AT PEGERPEF3BRT s, tHeifBiusHed o2 tment

was performed to punch both the front and rear surfaces using 1
barb type needles at a punching density_of 250 needles/cm® (500
needles/cm’ in total), to obtain a nonwoven fabric composed of
igslands-in-sea type conjugate fibers with an apparent density of
0.200 g/cnﬁ. Then, the nonwoven fabric was immersed in an aqueous
solution containing 12 wt% of polyvinyl alcohol with a
polymerization degree of 500 and a saponification degree of 88%
and heated to about 95°C, to have polyvinyl alcohol deposited by
25% as solid content based on the weight of the nonwoven fabric,
for beiné' shrunkén for 2 minutes simultaneously with being

impregnated with polyvinyl alcohol (hereinafter referred to as PVA),
followed by drying at 100°C to remove water. The obtained sheet
was treated with trichlene of about 30°C till polystyrene was

perfectly removed, to obtain a nonwoven fabric composed of uvltrafine
iong fiberswitha fiber fineness of about 0.042 dtex. The sectional

form of the ultrafine fibers was almost c¢ircular, and R/r'was 1.1.
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while being dried at 100C. The obtained leather-like sheet was excellent
as shown in Table i. On the front and rear surfaces of the leather-like
sheet, ranges of 10 cm square were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could not be
confirmed. Working Example 9 The nonwoven fabric composed of
ultrafine long fibers of Working Example 1 and the woven fabric of
SubsPmection Exdrapledvwren [Gakinaed amiprserdier(thbtioriwaved ¢aisrié ibers
composed of ultrafine long fibers was above), and in this state, a
and pbiywetrmdbhsdéd adhesivduwad applisan® seck eretdgethep zp@ in this
they were bonded with dry heat of 100C. In succession, the processing
ordegs fiFArorkirgweExampiernias peronned to botdin eribafirerikesHediers was
The obtained leather-like sheet was excellent as shown in Table 1. On
abovb.freRflakil Fedrssafaces oftfeeambr- IRt YV RanhEs d Ty @fr forming
square were observed with an optical microscope at a magnification of
WIP . 200Xt BER EuFRAISTEMRA B VERPRBTIRIEAAE et & EBAfIFI 2 F it &S a tment
the sheet was a well stretchable sheet excellent in extension rate and
speegiphisibh reEBYEnAate. 58 WeHGSF EXEntHie 19 Hifel fasifepatey hetal) -
in Working Example 1 except that a conjugate spinning apparatus heated
for el fds B¥ed B'8xtiide PEPRAG NG 8t & Hifdby Weidht'sfrs - The
50:50 from a die for forming_ six filaments of each polymer (12 filaments in _ |
sectibe) At PE PAFECRMOR 8 W0 SR AHEAGEY FIRIVAN & Rt dec tdon

circular section , , .
perpendicular to the progress direction at WJP was observed with

an electron microscope at alnagnification of 100x, and it was found
that many ultrafine fibers passed through the woven fabric.

The sheet was processed as in Working Example 1, to obtain
a leather-like sheet.

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm square were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric coculd
not be confirmed.
Working Example 6

The leather-like sheet of Working Example 1 was immersed in
an agueous solution containing a softening agent ({trade name
“7,-goft” N-500 Conc, produced by Ipposha 0il Industries Co., Ltd.)
and fine colloidal silica particles {(trade name “Al Duck” SP-65,
produced by Ipposha Cil Industries Co., Ltd.), and wringed to

achieve a colloidal silica content of 0.5 wt%, then blushed while
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(doughnut-like) The conjugate fibers obtained in this case had a fiber
fineness of 1.2 dtex. Then, NP treatment was performed as in Working
Example 1 (500 needles/cm2 in total) , to obtain a nonwoven fabric
composed of conjugate long fibers with an apparent density of 0.200
g/cma3. Subsequently, the nonwoven fabric composed of conjugate long
fibers and the woven fabric of Production Example 1 were laminated in
beinghigrdrddr &he hobtWoven fabric composed of conjugate long fibers was
above), and in this state, WJP was performed using a nozzle plate with
hatee 06D datimeddiberdtbe didpdsedsdt<R T intesats<@grokznglatsbehown in
treat the front and rear surfaces alternately at a treatment speed of 10
Tablanimin @hathet fresstrenf 35MP &4 firessnabtalkeféeavianygliig ke sheet,
ultrafine fibers and for laminating and integrating with the woven fabric.
rangdairther lthewonimse sibeesrwerd physieslywslit by nwatet steanisifor oscope
conversion into ultrafine fibers. The section of the composite sheet cut in
at a threodifdttion terpendicifdrto thet prodresdrectionlst WoPewakabric could
observed with an electron microscope at a magnification of 100x, and it
not hgasfouhdthadmany ultrafine fibers passed through the woven fabric.
Further, the cross 55 sectional form of the ultrafine fibers was almost
Work gngufraaid R/¥ was 2.3. The composite sheet obtained as described
above was processed as in Working Example 1, to obtain a leather-like )
shBee e bbeidd atidemnte SheBPikd RRcERGMRASSHoWA T+ FasRSES 10
On the front and rear surfaces of the leather-like sheet, ranges of 10 cm

an agheBsvete bRERRd GRMTE BhtGal micFetbpaing ageht (trade name

“L,-soft” N-500 Conc, produced by Ipposha 0il Industries Co., Ltd;)
and also containing an aqueous emulsion of ethylene-vinyl acetate
copolymer (trade name Sumika Flex (registered trademark)} 755,
producedbySumikaChemtekCompany,Limited),andwringedtoachieve
an ethylene-vinyl acetate copolymer content of 0.8 wt%, then blushed
while being dried at 100°C.

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm square were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed.
Working Example 8

The leather-like sheet of Working Example 1 was immersed in
an agueous solution containing a softening agent (trade name

"L-soft” NLSOO Conc, produced by Ipposha 0il Industries Co., Ltd.)
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at a magnification of 200x, but cut ends of the woven fabric could not be
confirmed. Further, the sheet was a well stretchable sheet excellent in
extension rate and extension recovery rate. Working Example 11 A web
was prepared as in Working Example 1, except that a conjugate spinning
apparatus heated to 290C was used to extrude 50 parts of a copolyester
consisting of 68 mold of terephthalic acid, 17 mold of isophthalic acid and
and afismeleESisddignPSIAGIEPRh STV Ed 28 & S8 dontsotent s G cetate
parts of PET as an island component from a die with channels arranged
copoky s 36 H3RAdS MR OMftide fIB&ES obtdRfed ﬁ\efﬁ?éicafs’éal%f’d“alf%ﬁér 755,
fineness of 3 dtex and a circular sectional form. _ Then, NP treatment _
prodygaddersiidd asRabAIPERIAYre 1iBH6 R dBEAME TRIGAIT B eve
obtain a nonwoven fabric composed of islands-in-sea type conjugate |on
an e YEhERAIH AR B RIE T SRPEIYD0E 5/&%?%%&%@&&@; (hgen p1shea
nonwoven fabric composed of conjugate long fibers and the woven fabric
whilef PeadgctibniEdamplel Wéte laminated in this order (the nonwoven
fabric composed of conjugate long fibers was 56 above) , and in this .
caBbe\Wir ot jeing tiot RaterlofosChsing Feshorekepibfdh \ids shown in
performed to treat the front and rear surfaces alternately at a treatment
Tablgpbed BR1ONA/FHPBEadBCpFERTE Wi L0 P2 14 iRek R tap - Yake sheet,
succession, WJP of room temperature using the nozzle plate b was
rangperfefmed t6 et Rorftalif ff cqiifste e rifteRPdt F fdafii&itoscore
speed of 10 m/min at a jet pressure of 35 MPa (4 times in total) , for

at a gngRdifstelatafife? AREs BN GHarFMEn g arid RtdgraiRghRRT ife could

woven fabric.
not be confirmed.

Working Example 9

The nonwoven fabric composed of ultrafine long fibers of
Working Example 1 and the woven fabric of Production Example 1 were
laminated in this order {(the nonwoven fabric composed of ultrafine
long fibers was above}, and in this state, a pelyurethane-based
adhesive was applied to stick them together, and they were bonded
with dry heat of 100°C. 1In succession, the processing as in Working
Example 1 was performed to obtain a leather-like sheet;

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm sguare were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed. Further, the sheet was a well stretchable sheet

excellent in extension rate and extension recovery rate.

54



Further, the sea component of the conjugate fibers was dissolved by hot
water, to be removed for conversion into ultrafine fibers. The ultrafine
fibers had a fiber fineness of about 0.042 dtex, and the section of the
composite sheet cut in the direction perpendicular to the progress
direction at WJP was observed with an electron microscope at a
magnification of 100x. It was found that many ultrafine fibers passed

Work ir@uBhaRe Wfovieh fabric. Further, the cross sectional form of the ultrafine
fibers observed with an electron microscope was almost circular, and R/r
wés 790 THRToRTEaRE WRedfolinterdsdsscireiRbBve wigkcept that a
processed as in Working Example 1, to obtain a leather-like sheet. The

con’ windiredvdmher ke BReEAVES ehedlferd a8 3hdih fh "Rebl@ 3B rfpesxtrude
front and rear surfaces of the leather-like sheet, ranges of 10 cm square

PET andrapbserfead Wwith amtoptical mickadvope &t Madhifreatiod o 200%, berming
cut ends of the woven fabric could not be confirmed. Further, the sheet

six fidsasvdiespétchubie BRégMmexcéient ihl@aemdion Fatd and ekieiHdnPET and
recovery rate. 57 Comparative Example 1 For the nonwoven fabric

nylordmposee eedltrdiirrions fibers ashankd a8 iR WeHARY EXahTHéss Woption
using the nozzle plate a was performed to treat the front and rear

(doughruéed alterhatefif £ AEEFRRESPHEEFEE1ORYAIR 2 alBt pResSuréde had
8 MPa (4 times in total), for entangling the ultrafine fibers. The surface of

a fihgg shibeeBBEied ds-deslitied abBFE wak HuFRARAR vt Haeshiged as

produced by Kikukawa Iron Works, Inc._using sand pager of silicon

in WO(’H?E)E% %ﬁ?&%&&aﬁﬁQ%iﬂ?@%ﬁ%fz‘éﬁ in total) 0 obtain a nonwoven

fabric composed of conjugate long fibers with an apparent density
of 0.260 g/cm3. Subsequently, the nonwoven fabric composed of
conjugate long fibers and the woveﬁ fabric of Production Example
1 were laminated in this order (the nonwoven fabric composed of
conjugate long fibers was above), and in this state, WJP was
performed using a nozzle plate with holes of 0.14 mm diameter
disposed at 0.7 intervals (nozzle plate b), to treat the front and
rear surfaces alternately at a treatment speed of 10 m/min at a
jet pressure of 35 MPa (4 times 1n total), for entangling the
ultrafine fibers and for laminating and integrating with the woven
fabric. Further, the conijugate fibers were physically split by
water streams for conversion into ultrafine fibers. The section
of the composite sheet cut in the direction perpendicular to the
progress direction at WJP was observed with an electron microscope
at a magnification of 100x, and it was found that many ultrafine

fibers passed through the woven fabric. Further, the cross
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400, till the abrasion loss of the fiber sheet by buffing reached 3 wt%, and
dyed with a disperse dye using a circular dyeing machine. The obtained
leather-like sheet was poor in abrasion resistance property though it had
relatively soft hand as shown in Table 1. Comparative Example 2 A
conjugate spinning apparatus heated to 290C was used to extrude 50
parts of PET copolymerized with 8 mold of 5-sodium sulfoisophthalic acid

sect 3e3pde L MpBhe Mt d5¢ Pafts Ut PEPSE SaV Rt &fipoledtdtofs  2nd
die with channels arranged to form 36 islands. The extruded f i lament

R/T ¥ag cdofed by a cooling device using air of room temperature, and taken

up at a speed of 5000 m/min by an ejector_disposed at a position of 100
et BEIGH IR EpihfifiG ofe” Qﬁgﬁémﬁéaﬁ%%ﬁﬁﬁé?ﬁﬁe?ﬁﬁ?e‘? Bafigrocessed
layered on a moving_ deposition device made from a wire, mesh screen, to
as ip, Hextide ThsaBBitighte fiferUtainBddn s EASE RAdSSHisdt Hheness
of 3. 58 diex and had a circular_sectional form. This web ?nd the wove

fabHRSofBIoauREsh ERANHMRE 1 et I§hfated HhFRPTefthent wadovn in

performed tq treat from the side of the web and from the side of the
a1 o Bt o4 sttueh at ARG SEREt of D0 TRaMReIGRb® Sheet

rangd1a 1 b e pocdlos (4000 nsedics/onz i total (g gban a.sheel oo
In"which the honwoven fabric’ composéd of islands-in-sed type conjugate
Jug

at 2909 fibers with an %PP%LSW depsity 9f,0-233 9/sp3 and the woven fabric 1 4
wer mtegréﬁeé. Jilhen, e é(heet was |mmersec?|n water heated to about

not g%cc 49 pe.shrunken for g Jpinygs, and driegd-al 1096H10 IeMQUEWEIN e sheet

e obtained sheet

excellent in extension rate and extension recovery rate.
Working Example 11

A web was prepared as in Working Example 1, except that a
conjugate spinning apparatus heated to 290°C was used to extrude
50 parts of a copolyester consisting of 68 mol% of terephthalic
acid, 17 mol% of isophthalic acid and 15 mol% of 5-sodium
sulfoisophthalic acid as a sea component and 50 parts of PET as
an island component from a die‘with channels arranged to form 36
islands. The conjugate fibers obtained in this case had a fiber
fineness of 3 dtexanda circular sectional form. . Then, NP treatment
was performed as in Working Example 1 (500 needles/cm® in total),
to obtain a nonwoven fabric composed of islands-in-sea type
conjugate long fibers with an apparent density of 0.200 g/cm’.
Subsequently, the nonwoven fabric composed of conjugate long fibers
and the woven fabric of Production Example 1 were laminated in this

order (the nonwoven fabric composed of conjugate long fibers was
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was immersed in an alkaline aqueous solution containing 100 g/l of
sodium hydroxide and 15 g/l of a surfactant, to be impregnated with the
alkaline agueous solution by 112 wt% based on the weight of the sheet,
immediately continuously treated in a box filled with steam of 90C using
microwaves for 5 minutes, for weight loss, washed with water and dried,
to obtain a sheet in which the nonwoven fabric composed of ultrafine long |
abovherdfyith HHildr i &AEE of alfot8. 0k dié R Grithe XA ven fibritwerdsing
integrated. The sectional form of the ultrafine fibers was almost circular,
the NH7FRAE RRE B WHRRS WA NERJ hE TR HE PRE- LS pefrAedtr faces
treat the front and rear surfaces alternately at a treatment speed of 10
altepnpfe b 18 MP& A HRETh BREF foPéntRghi iRe Mr&ning fioBRS There ©f
section of the composite sheet cut in the direction perpendicular to the

10 MEgodfeds Bitgctidh 5P 1hdP wad Bo8¥REG it ddch6h 58 MichesmpEa ture

. at a magnification_of 100x, and it was found that though many ultrafine
us ingERE HRZI AHBR TR NOUeRTADRETRE wovert Tatnic Was pRRaIpEd =27

fby the thtreatgnte# gerfgrrgegi: for Lnte%rgtin thednor%w \6enf bric ang ot
SUrt i Noden fabiie SUrfage of tite g&mpossi “Siteet obtainéd ag™ &t @ J°

pres 355308 ADONE Vﬁst%‘%nﬁe?d by a wid F?'tES‘PdeerPa["dli%er? bi\{hlgkglf%\lzygf ine
ron Works,” Inc2usig sand paper of silicon Carbide Abrasive grains with

. rain_size 400, till the abrasion loss of the fiber sheet ffing_reach :
£y S Al L S peras oy (S CP s B o Fabte.

ror I S S P SUFNY SFSBI R P o e
by hot water, to be removed for conversion into ultrafine fibers.
The ultrafine fibers had a fiber fineness of about 0.042 dtex, and
the section of the composite sheet cut in the direction
perpendicular to the progress direction at WJP.was observed with
an electron microscope at a magnification of 100x. It was found
rhat many ultrafine fibers passed through the woven fabric.
Further, the cross sectional form of the ultrafine fibers observed
with an electron microscope wag almost circular, and R/r was 1.1.

The composite sheet obtained as described above was processed
as in Working Example 1, to obtain a leather-like sheet.

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-1like sheet,
ranges of 10 cm square were ohserved with an optical microscope
at a magnification of 200x, bu£ cut ends of the woven fabric could

not be confirmed. PFurther, the sheet was a well stretchable sheet

excellent in extension rate and extension recovery rate.
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in Table 1. On the front and rear surfaces of the leather-like sheet, ranges
of 10 cm square were observed with an optical microscope at a
magnification of 200x, and more than 50 cut ends were found in the
woven fabric. [Table 1] 60 V OO OO OO 4 00 00 OO OO 00400 000
NN NNzCOQNO)NNMNNN mNNNNNav Eo0OOOOOOOO
Com OIOaQOIZVN<Eu' lile\/'i'~<tt)rmN NNMNNNMC)N EOOOO Oo
PH 5080 CTRYhPMQMO)CONC]CC)NNN UEOEINCOIAV

N BRI GOSN QLA YEIRSILE O s NVl GMMY Yivers
obtained as in Working Example 1, WJP using the nozzle plate a was
performed to treat the front and rear surfaces alternately at a
treatment speed of 10 m/min at a jet pressure of 8 MPa (4 times
in.total), for entangling the ultrafine fibers.

The surface of the sheet obtained as described above was
buffed by a wide belt sander produced by Kikukawa Iron Works, Inc.
using sand paper of gilicon carbide abrasive grains with grain size
400, till the abrasion loss of the fiber sheet by buffing reached
3 wt%, and dved with a disperse dye using a circular dyeing machine.

The obtained leather-like sheet was poor 1in abrasion

resistance property though it had relatively soft hand as shown

in Table 1.

Comparative Example 2

A conjugate spinning apparatus heated to 290°C was used to
extrude 50 parts of PET copolymerized with 8 mol% of 5-sodium
sulfoisophthalic acid as a sea component and 50 parts of PET as
an island component from a die with channels arranged to form 36
islands. Theextrudedfilamentwascooledkuracoolingdeviceusing
air of room temperature, and taken up at a speed of 5000 m/min by
an ejector disposed at a position of 100 ¢m bhelow the spinning die
and using air of room temperature, being layered on a moving
deposition device made from a wire mesh screen, to form a web. Thé

conjugate fiber obtained in this case had a fiber fineness of 3
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dtexaand had a circular sectional form. This web and the woven
fabric of Production Example 1 were laminated, and NP treatment
was performed to treat from the side of the web and from the side
of the woven _fabric respectively at a punching density of 2000
needles/cm® using 1 barb type needles (4000 needles/cm® in total),
to obtain a sheet in which the nonwoven fabric composed of
islands-in-sea type conijugate long fibers with an apparent density

of 0.255 g/cm’® and the woven fabric were integrated. Then, the sheet

wasg immersed in water heated to about 95°C, to be shrunken for 2

minutes, and dried at 100°C to remove water. The obtained sheet
was immersed in an alkaline agueous solution containing 100 g/1
of sodium hydroxiée and 15 g/l of a surfactant, to be impregnated
with the alkaline aguecus solution by 112 wt% based on the weight
of the sheet, immediately continuously treated in a box filled with
steam of 90°C using microwaves for 5 minutes, for weight loss, washed
with water and dried, to obtain a sheet in which the nonwoven fabric
composed of ﬁltrafin@ long fibersg with a fiber fineness of about
0.042 dtex and the woven fabric were integrated. The sectional form
of the ultrafine fibers was almost circular, and R/rwas 1.1. Then,
WJP using the nozzle plate a was performed to treat the front and
rear surfaces alternately at a treatment speed of 10 m/min at 15
MPa (4 times in total), for entangling the ultrafine fibers. The
section of the composite sheet cut in the directioh perpendicular

to the progress direction at WJ? was observed with an electron
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m:rugs found that though
many ultrafine fibers passed through the woven fabric, the woven
fabric was partially cut by the NP treatment performed Ifor
integrating the nonwoven fabric and the woven fabric.

The surface of the composite sheet obtained as described above
was buffed by a wide belt sander produced by Kikukawa Iron Works,
.Inc. ueing sand paper of silicon carbide abrasive grains with grain
size 400, till the abrasion loss of the fiber sheet by buffing
reached 2 wt%, and dyed with a disperse dye using a circular dyeing
machine.

The obtained leather-like sheet was poor 1in abrasion
resistance property though it had relatively soft hand as shown
in Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm sguare were observed with an optical microscope
at a magnificationl of 200x, and more than 50 cut ends were found
in the woven fabric.

{Table 1]
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consisting essentially of a nonwoven fabric composed of ultrafine long
fibers in which ultrafine fibers with a fiber fineness of 0.0001 to 0.5 dtex
are entangled with each other, and a woven or knitted fabric,
characterized in that at least some of the aforementioned ultrafine fibers
pass through the woven or knitted fabric, that the appearance is grade 3
rQr Q'!gpgr% ile,the, abrgsion is 10 mg or less in the evaluation of
LaBrasm{)'n 1re2“|sta£%§e, and that h?e sheet is substantially composed of only
n&Afiber;material of angn:glastic polymet [Claim 2] Aleatherlike sheet,
according to claim 1, wherein the ratio R/r of the diameter R of the
s By citcumseribed, eixgle todhe diametery althe naxiaum ipscribed
circle in the cross section of the aforementioned ultrafine fibersis 1 to 1.4.
cdfrlpioe3] Adeatherqlike sheet acsording te:elaimd ore2cwherein the sheet
stiffness is 0.1 to 1.0 mN. [Claim 4] A process for producing a leather-like
w Sheet eemprising the step.of spinkirg melting polypersat-aspeedaoticy
3000 to 6000 m/min and collecting conjugate fibers with a fiber fineness
£ ite 50-dtex-enia maving netdnder: suetion kollawed by therfolowing
steps A, B, C and D, wherein the step A is followed by the steps B, C and
1 eand c63nyhereinthe:step Gis pedormedssimultanepushpwithtor, casy
subsequently to the step B. A. Step of treating the conjugate fibers by a
cheedlepupeby and vellowing resistance, it can of course be

used as clothing, furniture, car seat, miscellaneous
goods, abrasive cloth, wiper and filter, and above all, it
can be especially preferably used as car seat and clothing

owing to recyclability and characteristic hand.



to form a nonwoven fabric B. Step of forming ultrafine fibers with a fiber
fineness of 0.0001 to 0.5 dtex from the conjugate fibers by a treatment of
converting the conjugate fibers into bundles of ultrafine fibers C. Step of
treating the nonwoven fabric with a high velocity fluid D. Step of

Ttaminating angkintegratiachthe manweaven fabric with a woven or knitted
fabric [Claim 5] A process for producing a leather-like sheet, according to

[claimd, wherein the stepsC angD arepefformed simultaneaishy [Claaet
6] A process for producing a leather-like sheet, comprising the step of

ceaBYering neswvensfabyic eltainednbyapirmingrmelien pelymersat a of
speed of 3000 to 6000 m/m, collecting conjugate fibers of 1 to 50 dtex on
uBCmeping: netrundearnsuction, and freatinpchye 8 heedid pepehyibthaa fiber
nonwoven fabric composed of ultrafine fibers with a fiber fineness of
£ 0nOdst0 OB dtéx,dhypa treatmeént-of converting therconjugate fibersinteach
bundles of ultrafine fibers; and the step of performing high velocity fluid
otteatmennfor damirrating @ndintegrating dver honwolenafabriciwdt ain that
woven or knitted fabric. 64 [Claim 7] A process for producing a leather-like
asheatasccording tofanyivhe of clame vt throvgh 6 whgteirethé YatioR/mass
of the diameter R of the minimum circumscribed circle to the
through the woven or knitted fabric, that the appearance is
grade 3 or higher while the abrasion loss is 10 mg or less
in the evaluation of abrasion resistance, and that the
sheet 1s substantially composed of only a fiber material of
a non-elastic polymer.
[Claim 21 A leather-like sheet, according to claim 1,
wherein the ratio R/r of the diameter R of the minimum
circumscribed circle to the diameter r o¢f the maximum
inscribed circle in the Cross section of the
aforementioned ultrafine fibers i1s 1 to 1.4,
[Claim 3] A leather-like sheet, according to claim 1 or 2,
wherein the stiffness is 0.1 to 1.0 mN.
[Claim 4] A process for producing & leather-like sheet,
comprising the step of spinning melting polymers at a speed
of 3000 to 6000 m/min and collecting conjugate fibers with
a fiber fineness of 1 to 50 dtex on a moving net under

suction, followed by the following steps A, B, C and D,

wherein the step A 1s followed by the steps B, C and D, and
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radius r of the maximum inscribed circle in the cross section of the
ultrafine fibers is 1 to 1.4. [Claim 8] A process for producing a leather-like
sheet, according to any one of claims 4 through 7, wherein the treatment
of converting the conjugate fibers into bundles of ultrafine fibers is a

witeatmenthyan alkali. 65 i« performed simultaneously with or
subsegquently to the step B.

A. Step of treating the conjugate fibers by a needle punch,
to form a nonwoven fabric

B. Step of forming ultrafine fibers with a fiber fineness of
0.0001 to 0.5 dtex from the conijugate fibers by a treatment of
cenverting the conjugate fibers inte bundles of ultrafine
fibers

C. Step of treating the nonwoven fabric with a high velocity

fluid

D. Step of laminating and integrating the nonwcoven fabric
with & woven or knitted fabric

[Claim 5] A process for producing & leather-like sheet,
according to claim 4, wherein the steps C and D are performed
simultaneously.

[Claim 6] A process for producing a leather-like sheet,
comprising the step of converting a nonwoven fabric obtained
by spinning molten polymers at a speed of 3000 to 6060 m/m,
collecting conjugate fibers of 1 to 50 dtex on a moving net
under suction, and treating by a needle punch, 1intc a
nonwoven fabric composed of ultrafine fibers with a fiber
fineness of (.0001 to 0G.5 dtex, by a treatment of
converting the conjugate fibers into bundles of ultrafine
fiberg; and the step of performing high velocity fluld
treatment for laminating and integrating the nonwoven

fabric with a woven or knitted fabric.
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fClaim 7] A process for producing a leather-like sheet,

according to any one of claims 4 through 6, wherein the ratioc R/r
to the

of the diameter R of the minimum circumscribed circle

radius r of the maximum inscribed circle in the cross

section of the ultrafine fibers is 1 to 1.4.
(Claim 8] A process for producing a leather-like sheet,
according to any one of claims 4 through 7, wherein the

treatment of converting the coniugate fibers inte bundles of

ultrafine fibers is a treatment by an alkali.
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