[Title of the docunent] Specification [Title of the -
i nvention] Leather-like sheet and production process
t hereof [Technical field] The present
~invention relates to a |leather-like sheet mainly
formed of a nonwoven fabric conposed of ultrafine
. _fibers and simlar to | eather such as suede or nubuck

[Titlppofpbaardpcererhy SPeetf&fFateS®t o a production
process thereof. [Background art] Leat her-1Ii ke

[Titlshwletbe uctnichorl deiatdest ldkrorhevemidbrioducsipdserocess
of ultrafine fibers and an elastic resin, are

therewfdel y, used, since they have excell ent feat ures such
as a touch simlar to that of natural |eather and an

[TechR88Y1CA{ &1 HT Operty. As they are used for w der
appllcatlons they are required to have a higher

ﬁﬂslpr%fse%%f tpeasctban-before, toaadléﬁhéﬁtiﬁiylsmet mainly

'S reqU|renent vari ous proposa S ave been nmde.
roduct nonwoy e br| sed of
fOfmeﬁfFi ﬁ?% #%ﬁrhﬁléﬁuﬁﬁﬁ% ?1%es 2 ?ﬁ TPt similar
sheet, anet hod conpr|S|n t he steps of cut

tin
to Lethamsid SpuRL Ao RpiTioL B PREB 3¢ 6 ﬁmigm%spoﬁalates
fibers and formng a staple fiber web by a paper
to a puRfngtieenhprooessrtkaracfai d net hod. On the
ot her hand, the spunbond nethod is very efficient
[Backgmnpadedrmjth t he abovenenti oned net hod of producing
a staple fiber web, since the fibers spun froma
sphafies£t1 Tke shéeect| yegangbbnonsaingt 6Bi agneswoven fabric

obtain a fiber web. Further, since the
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 ea5yrcare property.

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

In the production of a nonwoven fabric composed of ultrafine
fibers,whichconstitutesaileather-likeshget,anmthodcomprising
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 technigue or card laid method.

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

welb, since the fibers spun from a spinneret are directly caught

on a catching net, to obtain a fiber web. Further, since the



nonwoven fabric obtained as a fiber web by the

spunbond nethod is snmaller in the nunber of fiber cut

poi nts than the aforenmenti oned nonwoven fabric

obtained as a stable fiber web, it is excellent in-

physi cal properties such as tensile strength. For

this reason, the application of the nonwoven _fabric
nonwoﬁﬁ?af%%ﬁl%yDQqﬁi RFoRdEABERoYeP P easRanbopdemethod is

sheet is variously studied. For exanple, patent
smallgpcimetrhe Punbspooést abpr oeet Peonps itdiang thekeaSvepnentioned

preparing a fiber web forned of conjugate fibers,
nonwoeanhfhAbyi agobwainednaseapskybees fibeekwebgeibhets andellent

splitting the fibers along the sticking interface by
in phyteeed € AN @ Okubh W4 detlsial k@Renl@nObiI®d P tAis reason,

nonwoven fabric conposed of ultrafine continuous

the aﬂﬁﬂ@ggﬁ?aof the ﬁﬁﬁ\gagéﬂgfggrﬁg' 3b€§§ﬁ8§ b9 the spunbond

nonwoven bric conposed trafine tibers can be

bt ai_ned fic but. since ul raf n
methoao‘f%&ﬁ PEs b e TS A R BhE L KoT YREH & oxire Sxamole.
et he is difficult to dye in a color like that
Patean %ﬂ%“t?&ﬁve%t PEABPSPBaPhRTPFRES sREBPTLBAPBsddeofSteps of
ultrafine fibers formed of a single polynmer. Further,
prepazingea thiody ks faﬁ'@eﬁppﬁtcanmﬁgat:ﬁegswzzm g ch having two
interface to obtain ultrafine fibers, the ultrafine
or mofebppiyheconetsokt togrpheed mhﬂhsphétgéngraheffbhess along
with a fiber dianmeter of nore than 1 dtex, but the
the sSDEENESSintSeNtics Wy heled@nle pabhchfugt erfimin fed action, to
facilitate splitting, each fiber has a cross section
obtaihi K& PELAISvEE SEALHONS Qi ange. vikenefiake, c¥Aeinuous
the fiber is napped, the direction in which the fiber
filaméﬁggent is limted, and unless the fiber dianeter is
€’'so snall as to | ose sufficient color
evel opabi | i ifficult to obtain . the
|~’P‘§ﬁ??ﬁ§n%f F@ctt&“pgec‘&?‘f éto Za EAHNE™ I{%Pe“s%e‘é??‘?ose‘i ot
Mor eover, for enhancing the abrasion_ resistance
ultraﬁ?ﬁﬁeﬁ%?erﬁth%l%bﬁ§FééP§§ gfféEirPElY 0 RIHh&HCE S Rotratine
degree of entangl enent of fibers. However, in the
fibergabermg@ il avaecedime qsuinkorpatdbdgf pelynrefereddtt ogether,
NP) is used, since strong treatnent causes the fibers
it istdilféicully itb Ayediihf hCcubl otro 1dkeante tphysitbal conventional
properties. In a method of using fluid jet action,

1eath8ikNEeks! 1088t dRMIRIH oEausesat hee WalIRIr SFHRARE &P Peingle
spl ashed on the surface of the nonwoven fabric,

poly’mHQ' f of‘tlﬁ‘&rl@@t r@:ﬁtxcé Stlgé ffﬂﬁé&!é af@'éﬂ!ﬁft %flotnl'ée t%agglcklng
| ows suff|C|ent phyS|caI properties to be obt ai ned.

1ntergg tﬂhgo C}%]her a :Llnsedfg%% sl n%i}% hmfci%eer%f become
? ongatlon r emal ni g e fectt

Iomerln i nni n ee to |l o ree of

SOLT CRTRGT S |W % 5ﬁ8 %e’f%é & ot Wﬂxmﬁ gg}ﬁ’eéa‘g%?‘i}eter of more
hydrolyzable pol yner at Ieast as _one conponent of

than peHisrgatats Fhersosoehatl s Retndnhbieherbbigte cinrsaermore,
processed with an alkali for weight loss, to

to factﬁyblimye@pdr.id:tdexgr,easehaftikb@aéiasoﬂe:mmeﬁentlpntlkﬁuse petals

~ formng voids in the sheet (for exanple, see patent

or sedlOTOMEME 2h.orange. ThOATHIY Whehhese ATRHI00S ,napped, the

since the fibers have the el ongation kept remaining

dire c@& Bﬁc thvVeneknsichee rliBeVaisds, e ifsonmad .« ldhe a%ﬁe Ghik$s the
|g |y soft, but since the fibers are lowin t

r Le o] hysi, cal er e,
flber eaﬁfgetg%re |qufaa&ét og%le'c;:sp\ ﬁ. urt% e %%he%/]g?%jgi?ﬁﬁdcomr
to | ower the forn1stab|I|ty of the sheet. As

a further other softening technique, there is a
techni que in which a nonwoven fabric conposed of |ong
fibers is passed through and integrated with a woven
or knitted fabric by NP, to make the fibers unlikely
to cone off, for achieving softness using a smaller



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

production process including a step of shrinking with

hot water after conpletion of NP (for exanple, see

pat ent docunent 6). These techni ques

certainly provide definite effects against the

decl i ne of physical properties caused by fiber
developebidg tand idgdissii tfHecult nke | pgtebusebebyighiaps, effects

but even if NP is applied under such conditions as to
peculfjeeverd & heeztihéingilod $hbets, Moresveifffgul enhancing the

obtain a leather-1i ke sheet wwth not only strength

abrasAh 856488k iropekitty, al 6@ sSebhsDadtled AT rdestiiebesl enhance
above, a leather-like sheet excellent in soft hand

‘the d@@geieno%h&lgélﬁ@f’érhéﬁ&’ S rappear anggyeyeh, asn aHAHAUE where

rési stance has not been obtained. [Patent Docunent 1]
a nee&lfcja'%usnsc%d'%ﬁeLg§£§E£erDorceWegl:o as NP) is used, since strong

treatment causes the fibers to be cut, it is difficult to enhance
physical properties. 1In a method of using fluid jet action, since
strong treatment causes the water streams to be splashed on the
surface of the nonwoven fabric, uniform treatment is difficult.-
Neither of the means allows sufficient physical properties to be
ocbtained.

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

According to these methods, since the £ibers 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.



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

As a further other softening technigue, there is a technique
in which a nonwoven fabric composed of long fibers is passed through
and integrated with a woven or knitted fabriq by NP, to make the
fibers unlikely to come off, for‘achieving softness using a smaller
amount of a binder or with less melting {for example, see patent
document 3}). Furthermore, disclosed is a technigue in which NP
treatment is performed to make the fibers arranged in the thickness
direction and to cut the fibersr(for example, see patent document
4) .

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

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

Further, for the purpose of easing strain, there 1is a
production process including a step of shrinking with hot water

after completion of NP (for example, see patent document &) .



[ Patent Docunent 6] JP2006-2287A [Disclosure of the
invention] [Problens to be solved by the invention]
Exanpl e enbodi ments of this invention provide a

| eat her-1ike sheet excellent in soft hand and in the
durability of appearance and wei ght | oss caused by
abrasion, and al so provide a production process

tfr%s%oftedrﬁﬁquésf eersak MiPOptbei s ot eivsltcbemict s against

enbodi ments-of this invention have nainly the
the decllng of physical properties caused by fiber cuttlng and
against the wrinkling caused by strain, but even if ﬁP is applied
under such conditions as to prevent the cutting of fibers, it is
difficult to obtain a ieather—like sheet with not ohly strength
and form-stability_but also soft hand.

As describe& above, a 1ea£her—like sheet excellent in soft
hand and in the durability of appearance guch 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] JP2000~273§69A |
[Patent Document 5] JP2006-22864

[Patent Document 6] JP2006-2287A
[Digclosure of the iﬁvention]

[Problems to be solved by the invention]

Example embodiments of this invention provide a leather-
like sheet excellent in soft hand and in the durability of
appearance and weight loss caused by abrasion, and also provide a
productidn process thereof.

[Means for solving the problems]

Example embodiments of this invention have mainly the



followi ng constitutions for solving the
~abovenenti oned probl ens. According to a first
aspect of the invention, there is provided a
| eat her-1i ke sheet as a conposite sheet consisting
essentially of a nonwoven fabric conposed of
ultrafine long fibers in which wultrafine fibers mﬁth
‘ a fiber fineness of 0.0001 to 0.5 dtex are entaéy
follamitly eReiFtatHEionENECR FOYERIS tikdi ARVEMEIYr problems.
characterized in that at |east sonme of the _ .
afcarcaneinty oned aul £iwét nesbielbér sopasbet HrbiggH-iidie  there is
-woven or knitted fabric, that the appearance is grade
providied hi gi@thlam&esabéas iaen 4 ossmpssilt® nghest | espsisting
in the evaluation of abrasion resistance, and that
essenth818peels 1 § subsiAntd altbyreenpesssbadd adki beltrafine long
material of a non-elastic polyner. Accordlng to
flbef% second gspect. of the invention, there is provided a
rocess for producing a | eat her-1i ke sheet conpri sing
the step of spinning nelting polyners at a speed of
3000 to 6000 mnmin and coll ecting conjugate fibers
with a fiber fineness of 1 to 50 dtex on a novi ng net
under suction, followed by the follow ng steps ‘A B,
C and D, wherein the step Ais followed by the steps
B, C and D, and wherein the step Cis perforned
simul taneously with or subsequently to the step B
A. Step of treating the conjugate fibers by a needle
punch, to forma nonwoven fabric B. Step of form ng
ultrafine fibers with a fiber fineness of 0.0001 to
0.5 dtex fromthe conjugate fibers by a treatnment of
converting the conjugate fibers into bundles of
ultrafine fibers C Step of treating the nonwoven
fabric with a high veIOC|ty fluid D. Step of
| am nating and integrating the nonwoven fabric with a
woven or knitted fabric

Sa



According to a third aspect of the invention, there
is provided a process for producing a |eather-Iike
sheet, conprising the step of converting a nonwoven
fabrlc obt ai ned by spinning nolten polyners at a
speed of 3000 to 6000 m m col I ecting conjugate
fibers of 1 to 50 dtex on a noving net under suction,
and treating by a needl e punch, into a nonwoven
fabri onposed. of - rafine fibers_wt fibe .
wLtro REnddb00F BI000F LOPBrSEaReReonyoh b1 Gafhebt beS dtex are
convert[n% the conjugate fibers into bundl es of
entangliedaf WAEDT | 9RER; AP hea8fepof VHERT oPF nkhFERA fabric,
velocity fluid treatnment for |am nating and :
charareegea iimg thhe abnhessn $ebe ief vilich afowewentgmed ultrafine
knitted fabric. [Effects of the invention]
fiberExpangs eclenngti oeat sowdin thi &nii nvedt farican thaovilie appearance
' | eat her-1i ke sheet excellent in soft hand and
is gralRear RCH idueabihily. thbThBrhestnnodes foricangydngless in
out- the invention] The | eat her-1ike sheet of .
" the é Bud WSt Len BifS A-008veNeD, f abyi ciepresed dleet is
tra ine long fibers. ATong fiber of this invention

t s &8Q§| 0 r r

SUbSt?lF] i gog?rr?ﬁoss‘laﬁ Bf tf%&)r-l ) sl%ge'?%o n@)ﬁl %P%Srg\;gnﬁower'
has c ortions, since the Ion ers.are artlaéﬁé .
RGOS B hbndb. SFROTH: TR Pon Heho  NERRPRGh of toere is
the ultrafine fibers extracted froma nonwoven fabric

proviged @ mEscepsnEaumd@Ivsidich hotRWET Tldthg sheet comprising
containing fibers of nore than 100 nmis called a '

the swepwoferspfiabing wvehbbuedoofyransy AU Fergpedurathei00 to 6000
since long fibers have an advantage that continuous

m/minf ahar $calectikgl yohpudenee hilgrphyigilcad Pileperfiesess of 1
it is preferred that the rate of the continuous

to sbi hefse obnmoge ddiaihd 0@elm isdbi-ghfiction, follb®ed by the
nonwoven fabric conposed of ultrafine |ong fibers is

%sc%?) Ok, Ubt rafipe of | BRESc WA tdheA stbBek {d neNesseaiby th
f0110$ﬁ%% 0 0/5 dtex. It is pr%ferredsthgt t he flbere Y ©

steps %ene%;re Sr e?élrjlrtg[c-l\ar 'wag %%gﬁrsthé OSQQ]% tex pL I?erformed :

nor é dt ex or Furth

ss_is preferr nd_.0. 15 dt or -l ess
simu1Zatieghe tyr wi b . SeBRSaRRAR . BB0TeRR Snot
preferred, since the strength declines. Myre than 0,5
A. Step of itaeaAbingrdieqBd VRt Rt 199 Sch Peslineurrly to form
t he hand becones hard and that the surface appearance
a nonwndenth&ahbrgsi on property of this invention decline:
since sufficient entanglenment is difficult to obtain.
B. Stépirdfhaommiag ditherfine fhbéiraemddses fhbyontindress of 0.0001
abovenenti oned range may al so be contained to such an

to 0.2xeRt ridattHheoaf fﬁes rfabetBi By i teBhtfent @afectfferting
i mpai r ed. e cross sectional formof the

the cth‘lﬁ?E\:QefngEE,slﬁﬁotBh§d18¥e8§f'Qﬂtféf{‘ﬂé espegd al |y
but 1t 1s preferred that the ratio R'r of

[ r [
C. stopetinarars: it 1%%5*4?52# EABE L AU T, FELGLERY d1uta
Cros sectlon S tqg 1.4. A.nor referred r
b. 5t4b (of At e i TnkefiatiPgo el cioRian Sfe With a
than 1.4, the direction in which the fiber is bent is
woven| Pri kedttadafpPEiCsectional form and it is dlfflcult
to obtain the lighting effects peculiar to a
| eather-1ike sheet, and in a very uneven sectiona
form it is likely to be difficult to obtain
sufficient color devel opabidity. The R'r in the cross
section of this invention refers to the val ue
obt ai ned by dividing the dianeter of the m ni num
circunscribed circle neasured by observing the
section of a fiber using a mcroscope, etc., by the
di aneter of the maxi muminscribed circuit observed



The pol ymer constituting the ultrafine fibers is not

especially limted, if iit"is a non-elastic pol yner.

The non-elastic polyner in this.invention neans a

pol ynmer other than the fibers excellent in rubbery

el asticity such as pol yether ester-based fibers and

pol yur et hane-based fi bers |ike so-called Spandex. |f

the ultrafine fibers are substantially conposed of a

aber gpteria of Bihan- eﬁéec o0 HIBT 4 SUBTLAR! | Anere is
¥ e ach

égfron1rub er and Can Ieve

rious effects such as re . ol or

Provagea G dBirey . T gRFPORr et nisactiaty 1158 sBply comprising
resi stance can al so be achleved As_the non-elastic

the geR M CORFRTEhE Eonpersiesiaidc pbFyiRYdy, spiming molten
pol yol efins, etc. can be used appropriately for -

polymespatt avepappl PTarq0ense 60RO im Wi ewlépcEinmpsianjugate fibers
strength, durability and fastness, a,polyester is

of 1ptef BorddexThe pohypestgrnehatnd=n dectpref.ersaldl rgsedng by a
in this invention is a polyner synthesized froma

needth CRERAXY | it AG thdfwaene ¥hbkikocompbeediest valt Mfine fibers
thereof and a diol or an ester formable derivative

with! Qe%gﬁgr HePRy™r i gl aspes] fl hyed | %%reg kirehtment of
can be used as conjugate fibers. Particul ar

COTIV ]_Déjl a(%%ne_juga] fﬁé@?ﬁy?ntg %Mﬁ&i‘é(é €€ ultrafine flbers,

ere ytrime

hth I t et, |
aﬂesswﬁhai SRS OSSR B creacnenc. for

yet hyl ene- 2, 6- nap hthalene di car boxyl at e,

1am15%w%$h%énénresra.téps &Heow&&)%t% Wil g wqven or
rboxylate, etc. In this invention, anong them nost

knitgedefabrycused pol yet hyl ene terephthalate or a -

- pol yester copolynmer mainly containing ethyl ene

[Ef fleettepbifhahat enwemt sorclan- be suitabl y - used. In
the nonwoven fabric ‘conposed of ultrafine long fibers
of edWyS1d Nu@iidieRntkt of Sthes ebsamtildmtcahherolidaf 4 neather-
fibers are entangled with each other. The reason is

1ike! Bied foRiundlas of sbtd afdme fldelspdemide iduddsiiicy.
entangled ultrafine fibers as in the conventiona
practice, the abrasion resistance property intended
in this invention cannot be achieved. The state in
which the ultrafine fibers are entangled with each
other in this invention refers to a state where the
ultrafine fibers are entangled with each other to
such an extent that the entangl enent between the
ultrafine fiber bundles is little observed.
It is preferred that the nonwoven fabric conposed of
ultrafine long fibers of thi's invention has a

~unit-area weight of 30 g/n2 or nore. More preferred

is 40 g/n2 or nore, and further nore preferred is 50
g/nm2 or nore. Further, it is preferred the unit-area
wei ght is 550 g/n2 or less. Mire preferred is 350
4/ m2 or less, and further nore preferred is 150 g/ nR
or less. It is not preferred that theunit-area weight
is less than 30 g/ n2, since the wOven fabric and/or
knitted fabric is likely to appear on the surface, to
| oner appearance quality. Further, it is not
preferred either that the unit-area weight is nore
than 550 g/ n2, since the abrasion resistance property
of this invention tends to decline.

6a



Meanwhi | e, the unit-area weight i-s nmeasured accordi ng
to JIS L 1096 8.4..2 (1999). In the case where the
uni t-area wei ght of a nonwoven fabric conposed of

‘ultrafine long fibers cannot be directly measured,

the difference between the val ue obtained by

- measuring the unit-area weight of the l|eather-1like
[The $wal ks feruniatrratiey weitgltheofinviea tiorén or

knitted fabric taken out of the |leatherTlike sheet

Cafeal SQ-RErOPiRE N8et of this Ehisrdntdbhetohikinshkeabnwoven
of this invention is a sheet in which the

| .fabri%f US ' édo%%dafl%% fl%H cegugosed ebnyl trBEFNGE this

ers and -a woven or knltted fabric are

' lntegrated nd it ce [y, I SHE,

inventpor, rEfers ng °£3 bsé’rbssscpaa l'—J'ta"lswlao O%Qfal %ggs/\l/gvgﬁﬁ%lf de than
knitted fabric. The reason is_ th i f the ultraf.i

100 mp, beFae JaasheRr 336 TRES ROVeRnSF MHTSPH HBFI St PRETIOnS .
separation between the nonwoven fabric conposed of

sincal thef Loeg| 6hhefrbere @ed tivd MovaH: oF0 kKEPFReB2Pabr [ this
can be prevented. In this invention, that at .-

inverteiast, some lefngtre W rdfd ne fridfsime ﬁa@@rﬁhﬁ@mghCKEQ from a
woven or knitted fabric neans that when a. section

nonwddd2i PEEr by aubt idrddiersshpek supethe ahldi cknesswoven fabric
direction is observed with eyes or a nicroscope,

ContEElrlleJ.I% %Est e H{;:I:%aéﬁ&? fdPeis 1Rassl Dgat drighbddie fabric

nltted ric, that is, the ultrafine
rs_extendi fron10 ac t %
compd2F! 85 CHERHI AR LLEM OBEPHEL LR bt ooty f’fbé’fiehm an
~in the leather-like sheet of this, i ent| _ .
advamjragethad CRRCIBHBHG fHRSFPLRTS PN t‘f%%‘é Ui physical
woven or knitted fabric, the nunber of cut fibers is
propesial¢er it Lstirefereed s theurrhy abhEbRoGRRt bhucus fibers
' knitted fabric are not-cut, such physical properties
of mdﬁetﬁﬁﬁmlxn&nmmwiﬁIhrunbxear strength of the woven or
knitted fabric are not inpaired, and the novenent of
t hehall dbdwnen f £deF 5c pasapogetthodugh tirhéiwevdengr f£ibers is
knitted fabric and the ultrafine fibers entangled

compel\é,é&' Sheyfiper sneonpldt sty Nen t Aer wovens Deddtid ted 0.0001 to
fabric can be inhibited to inprove the abrasion

0.5 dr&d stapceg %r%'%% % Wiﬁ@ El@@&eﬁaegff?ﬁeﬁ@@toflghgmhltraflne

square are observe eyes or a mcroscope on
] ont..and rear surfaces f the I a e 1
flbe?% 5 8r 8P el * R4 PP Ge o T IIJfﬁéea;)er 6én%llg§1 e’x b moTe.

: - exi st anong the fibers constltutlng tg m&geg 1
Furtlert t@d fHis ©F less is PRELRRFATE 0fD d3FSh pE less is
: of this invention is not especially limted, and in
nore nesgonsed.0 Lhesi Hhended Hahdtar isfaelk brsieryed, cgance the
be appropriately selected. For exanple, in the case.
st reNER &1dt gl apabidel tyaant. Stdtetchabidt predegred either for
i ntended to be achieved, a woven or knitted fabric

such Wrbh sBihgh 1d1anabhé i hﬁnand)eiidrﬁ£h]@@tchl hydcamalte tigedsurface
as the woven or knitted fabric, to exhibit the

appeﬁ:ﬁéggg%%de{}f:ggg)? P %@r&ﬁéib?%fl tkE $hoehtion decline since

raw mater e woven or knitted fabric is
especi al i I|n1ted R X I ura
Suff??b@?g ERERTES B on™ hgn%féggl% qu(g%ﬁ?ﬂgynth%¥F%ermore'
~ fibers such as cellulose fibers, and s nthetic_fibe 1
fibepanwbbhyseperapgcei PREPLEL 55‘%"#3?88?‘?“ IOI“B I?I’%%r%ay also
can be selected appropriately. Miltiple klnds of
be cdnbersedarr dush be ezsdntahbatofbe ks ifehliéd invention
yarns, mxed yarns or conposite yarns consisting of
| ong and short fibers.can also be used. Further, a
woven fabric consisting of different yarns or a
knitted fabric consisting of different yarns can al so
be used.



Meanwhi |l e, as the synthetic fibers, for exanple,

pol yest er-based fi bers, polyam de fibers, etc. can be
used. It is preferred to use a woven fabric conposed

of conjugate fibers in which two or nore

pol yest er - based pol yners are conjugated side by side

or in eccentric sheath-core configuration, since the

- are deathmizidde sheet obtai ned can have excel | ent

' stretchability and drapability. Furt her nore, :

| trHes A addiefgidiededmpect haheShderl¥iabdeiBbrs of this
eccentrlc sheat h-core conjugate fibers are used as

v I R 5 ) S0 b e e o

e ot
t hr ads The wo fabrrc |s not es ecra
ratiq i @F (TPuHAS R Y 6 St Ik éé circle

weave such plain weave, satln meave or tmrll weave
to thpublamskan e stEhthe WF@H@EH aéﬁﬁFébEﬁoFﬁrﬁﬂFhléoﬁéﬁ Ccross
‘ effect pile fabric such as velvet, leno cloth such as
sectigimiis gabGeel - £i gUk exbus mmn@m ésnlbeoubed. If the
o The knitted fabric is not especially limted in
R/r ilenichei Bgosti ¢ &bt bot hiey meand tham exanptkre @iyveftion in which
- knitted fabric such as plain stitch, rib stitch,

the ﬂl@e@.‘r heckeski tgh10mi kBt thng Eage, se‘\@fﬂoﬁaﬂl tﬁc%in, and it is
. fabric such as denbigh stitch, atlas stitch or plain

e fqﬁg
dlff]f%q{)lgcr ggcc%)b(r:résbt %?Sﬁgnl e- \/\/r)\l/agtrrfgoc\r'ﬁ Kni ttedg?ggr?g'egrtgé% Like
B not_ especi al % nrted in fi r EI eggssltHgge 1&e1 to be
8 ee?ﬁeﬁp ot e” Eyp?%?%??eaecgﬁa 3tdtex™or tiort& V
preferred, Further, 15 dtex or less'is referred '
dlfflfoﬂd% &0 Gbtpdss spEEAGAEDS SPéPFeéeVPFOPgBlH-B%r i %/x in
fineness is.less than 1 dtex, the effect of letting . .
the auess eschéon PketbhseinMantisnf FREREAL L oble Stadlbig iohfained
~is hard to obtain, and if it is nore than 15 dtex,
by dsmiﬂhegstheIﬁwamémembbﬁrmhe minimifum thmsumavembednc1rc1e
the unit-area weight of the woven or knitted fabric
neasdred @y oBReevakky thiemstedient BEr a EOMeYelisidd) Hmik@scope,
nore is .preferred and 40 g/n2 or nore is nore
etc. prh%’ Q:rﬂee‘;.jil r&érééierof IRl Ga%Rs Rl | B8 S &l BfdhEd dfMberved
less is nore preferred. If the unit-area - . .
11keﬁ¥§ |s Iess than 20 g/nm2, uniformty is likely to
ec |ne due to the distortion and slrppage of yarns,
‘the effect of letting the |eat ke s t _have
CBefYPEDr (TeRabt FITEng o HhE 4 Lo A LCReFRe L= Rot
other hand, if it is nore than 170 g/n® softness
espeqi@l e dAMikedy t dfbelbbthFned. MR Sttlaﬁ eROMSPGR:  The
of this invention refers to the val ue neasured _
non- edecoridi pplymer in this invention means a polvmer other than

the fibers excellent iq rubbery elasticity such as polyether
ester—besed fibers and pelyurethane—ba'sed fibers like so-t.:"alleri
Spandex. If ti’le ultrafine fibers are substanr:ially composed of 37 ’
fiber material bf a noh—elestic polymer, substantiel hand free from
rubber-like hand can be achieved, and various effects such as

recyclability, high coler developability, high light fastness and



to JIS L 1096 8.4.2 (1999). Further, it is
preferred that the ratio by weight of the woven or
knitted fabric to the leather-like sheet is 20% or
nore. More preferred is 30%or nore. Furthernore, 80%
or less is preferred and 70%or less is nore _
preferred. The reasons are such that if the ratio by

yéllc\éﬁrg%]t éé%&%ﬁ%hﬁ&&%@% el ScHib{bguUl takOthe non- elastic

cl ent suc unctrons of the woven or

knitted fabr as f tabilit bi
P01y o St AR o O RS 1 AR et °%?§“S' ee.
" nore than 80%, "the influence of. the woven qr knitted,
can DeaBFpd JRPLPTIATEd % AT TFRPERELY® FRRIHER HLORE ' a bufln view
- woven or knitted fabric, making it difficult to
of dyistheiln t, n@ﬁwsveﬁhia@ﬂr@beéﬁﬁdseﬁd{ﬁaQHQQ%ﬁ4rﬁaHQ%%?Ster is
fibers having substantial hand. The ratio by weight
preféﬁréme WIhe pel ykat ¢t edhfabran the tveefemwier -h$&@ in this
_ sheet in this invention refers to the val ue obtained -
inverdidh VisdhngoiAke el Eilith £ i A b Mv3eR 0 cKPbbkeUitabeid or an
-only by the weight of the leather-1like sheet.

.. este# tfdxﬁna@)rll%f EEE?QaUﬂ@E Eﬂ'@ré’@ftaﬁcﬁ eaad‘é%'lQBE Qrfl éshf‘er formable
eat her-11

e sheet of this invention is 80 g/

. hore d re i s h
der Y e P | AheoBe T RETof SrBeE. @%ei&?#%ée%‘ %ﬁ%lf it
or less is preferred, and 500 %? %?-Iess i S wo& 3 £
can by Bpefras) COPURPRER MOPET Br ef T F R 1350 SGPRETBF ©¢ 278 OT
less. It is not preferred that the unit-area weight ,
exampke ) ess phhveBvigne, sikeESpbtialpifd t o dl?tlé’tﬁ-“lf“t?rtﬁﬂylene
stability against tension and tearing, and it is not
terephiteieraied, eit her t hal ytheramethyleaei s nore ttememdshalate,
since it is difficult to obtain sufficient softness. '
polyé&&ldﬁﬁxylénés preferredlmhahyubﬁeapparent densidphtdfalate,
the leather-1like sheet of this invention is 0.200

1 @éﬁ#@eﬁ’é I Gra it le?rf@ g/cnB or nore i s NMOr@ carboxylate,
PO Ypre erred. ESSEC|af%y preferred is .220 g/cnB or

Polyen% Furt |'B§ &(?O&gfgﬂ}geﬁéé%em é[r%—pi ei ‘efcf:ﬁfjaﬁ:;&ylate, :

nrrs nDre preferre y preferred IS

0. 350 g/cnﬁ or Iess | f the a qLent den ty_]
eLC. { hafRo. BHEF g/ /CHE™ HrWhiki ﬁ“é“orﬁp St ¢ %t’cu?egerfﬁéy used
case of dyeing, and it is dlfflcult to obtain
rolyeiiylerenttanamdyidi sty Ofe &br RSLBRSFET| s?%%’eymef mainly
‘ property of this invention. Further, it is not
contpiming rechykete ttwr egipdrain teewity ¢an e SuHeably used.
. 0.500 g/cnB, since it is difficult to obtain the
safd nessSnbawendadfabribi sompusadicohultrafine long fibers of

this invention, it is necessary that ehe nltrafine fibers a_re‘
eﬁtangled with each other. 'I_'he reason is that if bundles of
ultrafine fibers remain in the enr:angled vultrafine fibers as in
the co-nventional practice, the abrasion resistance property
intended in this invention cannot be achieved. The state in which
the ultrafine fibers are entangled with each other in this invention

refers to a state where the ultrafine fibers are entangled with



- Meanwhil e, the unit-area weight is neasured according
to JIS 1096 8.4.2 (1999) , and the apparent density
i s obtained by nmeasuring the unit-area weight
according to JIB L 1096 8.4.2 (1999). then neasuring
the thickness, and obtaining the nean value of the
apparent density frontthent as the apparent density.

: r|n t he t |c
eaChtﬂ %Eﬁesg ﬁgﬁb aPtﬁﬁ&? eg%%%f rl%ﬁceda[b&ﬁmen the
Ozaki M g. Ltd.) is used to neas re a sanple at

'U1trabeFr5F?elopr§E%% 1antl thte n@BReT %S %e is used. In
this invention, the apparent density refers to the -
ap:panerltrej@rt@rtt@/ thhtttiee AppwpVRRtiAHTdc composed of ultrafine
Furthernore, it is preferred that the tensile :
longStieags ket ehikhenbeatben-taken siet-agleat Wesdghhvehtd fbm/m or
in both warp direction and weft direction are 70

morelV IR pFRERrrbl 18 404 /4 8f-afides, bhat fdhendensdickepreferred
trengtﬁ in either warp direction or weft direction

_is 5 pl’gczc S-than. 70 Y 6Mef OF rsHEh, Feasonss that uhie-area weight

esS passing property in the subsequent process of

r»treatnent becones .poor £
is S%)eg?ﬁ‘ef’rl RESsheet™§ ?rﬁlfeera:reéidlsa 32’% %ﬁ B eas'f:;s and further
: . di mensi onal _ chan nd the like tend to occu
noTerRF ERRFLoRNL b BB VB Lo8t et her®, Mo PEREaFFP that the
_ prepared, it is necessary to'add a lar e amount_ of a
unithanderwdighobsal esnghent 19 G/Amt PHRT CAE BropRfabEdc and/or
- and there also occurs a problemthat the hand is
knitkelelRatrd dei handkeMganvhi bepetlte arppehe| ismirfagk .t Heo lower
tensile strength is not especially limted, but
appeH?:Hﬁuey 4411 6y 200 ¥ iHBor iless. n&rhq;f@ths:ti‘@i stingrgt hhat the
IS obtalned by stretching a 5 cmw de and 20 cm| ong

uni tS Q%Q%éﬁ%‘}ﬁglé ofSPSEREA 5r5@t§/1§‘+l r 81 80k RB el SNS d #on re31stance
: ter at  a -stress rate of 10 cmimn with a grip

t ance 10_cm rd tQ Jl 96:8.-.12.1 -

proP?fé@Q?% ﬁgéntfﬁven%géﬁne ggl%g d?ﬁg ﬁgad per 1 cm

width is calculated to be use s. the ten

ot HeABYRL EFn MY L CTesga HPROPh ot RepP BT ErHecopFajRe to TS

preferred that the fibers used have a stren th of 2
L 108K Btéx2of190}k:  In the RaPenBRROFEChE fMtEFea Weight of a

. strengths of the |eather-like sheet of this invention

nonwonebotdbmiar poubreefichuihdafiére HinetiPers £pangtike éerectly

N. 1f the tear strength in either warp direction or
meas‘ﬁ@f&ﬁ dth@C&fLﬁﬂet&nbéSBethﬁ@nStNe tdlioraiuesigialy by measuring

passi ng property declines, making stable production

the Hhitligubh: wER Bﬂeoﬁoﬂﬁéaié’athérL'éi]B@tslpé@tf eff®dhe unit-area
elther that tﬁe tear strength in either warp

weig rc?? wggr WE&E. rettetcgd Qag'ﬁc”%}@eﬁhﬁﬁ 8¢ the 3Rt er-1ike

er- she tends to be generally. so
softene i is difficult to achi eve a bal ance:
sheefo CRBe /R F848%8hd t he hand. Meanwhile, the
t ear

The leather-like sheet of this :mventlon is a sheet in which
the .aforementioned nonwoven fabric composed of ultrafine loﬁg
fibers and _-a wotre‘n or knitted fabric are integrated-, and it is
necessary th:at: at least some of the ultrafine fibers pass through

the woven or knitted fabric. The reason is that_if the ultraﬁine

10



strength is neasured based on JIS L 1096 8.15.1
(1999) Method D (pendul um net hod). These tear
strengths can be achieved by adjusting the apparent
density in an appropriate range, and in general, a
hi gher density tends to result in |ower strengths

It is preferred that the stress of the |eather-Iike

fibe?Peﬁgsgf tﬂp&?gljl nﬁ’l?@tdz% noi@’aiﬂlgtégcféﬁflét &fle separation
‘ ongation of” 10%1s cmor nore, for preventlng
heet fromb .def ormed _qr br
b@twsaaséa%gfﬂnw&v&&leggggéﬁ%?Iﬁ%af—"%ﬂ%%’lkt&ar ihel igps Fivers and
application, Mre preferred js 10 Ncm The upper :
the YpoRpR OF FRECEed LAPBIC PRI BAGREFEAP67210% i s not
especially limted, but nore than 50 NNcmis not '
pr & aivisdifvensieh. rdadons 1east taemenahdiboudies fhapdgt ibers
and that workability declines. I.n the case where the
_pas s attos@uE tihene v ph st Ginlion eve tfadd iicsmesed flort when a section
production, the value of stress at an el ongation of

obtai—ﬁe/@i Wc@@tﬁﬁﬂﬂ aneeshédt NR £ heatH RKn eada hi- @b V64 Q@i dysexrved
luid treatnment are sufficiently perforned. Further,

with® 3%?5 g¥o$r ﬁ'i‘c%%c%e l‘f’;lg £8 ef}@.'Lbarﬂ ‘Eh@%@faﬁr@'fﬁb@%s paés:mg

val ue of stress can

Se e.neant i fa
en=ol RS2 Eham oyt Bt BRATERE! SMar { od hﬁt&a%me fivers
nmet hod _as 't he net hod of neasurln t he %enS|I§ ,
exte BRGEFOT SR I G QT s MPVER gl ihFedn fabric to the

el ongation of 10%as the intended value. Furthernore,
otherheugbavenent i oned physical properties of the

| eat her-1i ke sheet are inportant factors for

o btk tih ey, uhetabraeaohereinkbaabeepr@beﬂuyathEmmson, it is

i nvention,. and they can be achi eved since the :
preféli'i:éaf tifee fa!nml@s tﬁéefﬂﬂéﬁﬁgbﬁﬂsmthtfﬂ_@ he1od herveasor knltted
fabric, the number of cut £fibers is smaller. If the fibers
constituting the wbven 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 kaitted
fabric can be inhibited to improve the abrasion resistance property.
When ranges of at least 10 cm square are observed with eyes or a
microscope on the front and rear surfaces of the leather-like sheet,
it is preferred that five or more cut fiber ends do not exist among
the fibers constituting the woven or knitted fabric.

The woven or knitted fabric of this invention is not -

especially limited, and in response to the intended hand and

11



descri bed | ater. Moreover, in the abrasion
resi stance eval uation of the |eather-1ike sheet of
this invention, the appearance is grade 3 or higher
and the abrasion.loss is 10 ng or |ess. Wth
regard to the abrasion resistance evaluation of this
i nvention, in an abrasion resistance test neasured

s r dj J 9 5 Madhes ,
funct%%%m%?% ZeP RS LoSe for Furmiture (12 kPR o

ter erf n1n
case Hipigth gpe%ailar A e e ?%ﬁeadggdw be
. in reference to the crl rlgn.tabL of JI.S %’10491.t and
achiepedoop Mayss zorﬂﬁn%EFg heent o’ TAReE Y
nmust be grade 3 to 5 after 3000 tinmes and 20000 -
stretchrbdlitpwam bharsest addhe vodee fEds i Herd §aPFT €1 dexhibit
appearance quality is not obtained, and grade 5 is '
the ihhendedt effetesréd shat 2ehthevallakei sheekn t he past,
for a napped | eather-like sheet, the appearance was
eyabUaked ik drhes nusberhel nesr«0Ust elindictbdbrfediding is not
as the end point or, for exanple, as described in

espec~1§%993rﬂl§3§ﬁ§9 and f@r%m@ﬁ@sﬂéﬁuﬁéltﬂ%éﬂVﬁﬁcﬁ&Wd:@tton

er ‘as the ‘endpoi nt. However, there wer e cases

fluff d h . an
hemp ?%grvfo%g ﬁg?ns It&m 1%0)5%%?9 M]:e.rpats ge %%qﬁjle‘is, and

pose O pose a pro emt

nunber, of tines coun e woven br
o yn CHRES ChIOTROan PP OF Clr Vb AEPEE SHAR & FADHR 86 g Fibers
‘ of the surface. So, in the abrasion_ resistance
can bevetleeted BPIMBLLIA RNt | MLtRS KiPES Pbrf REH% cap 2150
- JIS L 1076 -(1999) Table 2 is used to evaluate the
be useﬂan@edoﬁozammm@mebéwldeaisYﬁhéSprESIe%@eY%ﬁnsaﬁeﬁ@ePoslte
of pills after 3000 tinee assum ng short-term use and
varnsoddes i 20000cF i nmsy andWla1y Fdhgrberan albeo betudesl. Further,
i nportant for showing formstability that the

a wov@BpQQEi‘ElEecQﬂ@fZSBQEgcaﬁngﬁfEéﬁéﬁt)’y@ﬁ@@%ﬁﬁ wkrdfiited fabric
000 tines, but there are al so cases where the

cop51%%%g%rfc%l%|%%[}%$‘;t %r cald Lven &f R sy f or a short

of tine ore In this invention, it can
be con ered t hat no_ch der 0
t Mragv éunrtHE? hﬁﬁﬁ%r ?%%gﬁggf dura bégty |€Qp example,
: achi eved. . Moreover, in the_ab i.on resistance tes Tt
POy RS PEE A EbPRF o ROLYTOLAS 100 Cho8es - oo 40 B VeeHoq Tt 19
- E (Martindal e nethod) Load for Furniture (12 kPa)
prefearnedatiagisen al ey exf tiabrAGooPRERgRad jaf EPWQ@rteI £ibers in
An abrasion loss of 5 ng or less is.nore preferred..
whicH twbsonatiops efcdryetk é hebaddrd raldnamsimm akessonugpred side by
than 10 ng, since nap tends to be deposited on the
side J@kTeRt, &tEentRiaCt YAkatBecoOa thendiferabibmd, tdimce the
lower limt is not especially limted, and as the
leatﬂ@pﬁq]qiel E?\Eg%rohtggnéﬁeﬂn Q‘favteh'e%cbﬁ‘i%ﬁ‘t' Qﬂre’@cﬁi&ﬁilty and
Ittle abrasion | oss-can al so be obtained.
d ﬁut it is preferred that the stiffness of the
rapﬂ'@&fhé@-l| ke sheet of this inventionis 0.1 to 1.0
mN. I f the stiffness is less t
TIPS | fHely BI5Fe? |H§82FF5 gn?gggnﬁh?% :han§“’51de
is likely to be non-substantial. On the other hand,
or edaenityitoEhsrsheaane (RR VORE & (HiPEREs §TPsURBHEAS (RAfher the
1.0 mN, since softness is insufficient. Meanwhil e,
warp therestdd foneseff thrsadsivent toe vevemefabt e Wbtk melinary
by neasuring a 38 mmlong and 25 nmm w de sanple in
fibedd@RENdY LN S| Ofhéesthaeassred according to JI'S
I, 1096 (1999) 8.20.1 Method A (CGurl ey nethod)
These stiffness val ues can be achi eved by adjusting
the stiffness, unit-area weight and apparent density
of the woven or knitted fabric in appropriate ranges.
The | eather-like sheet of this invention does not
substantially contain an el astomer such as



‘The fibers of a non-elastic polynmer referred to here
‘mean a pol ymer other than the fibers excellent in
rubbery el asticity such as pol yet her ester-based
fi bers and pol yuret hane-based fibers |ike so-called
‘Spandex, and especially for chemcal recycling, it is
~preferred that the fiber material is polyethyl ene
t r I S; AR -
oPBpaR0E et 1K) B8 R AN, Timh bplat ¥ aRave, and fo
i_nventi on does nog_contaln an elestgngg sgch %
exampﬂ&ly@?ﬁeP &t ELI5ASe RV BePECEr PRBEYur ePRahes
. fibers Ilike Spandex at all but the | eat her-1i )
twillsHeaye sy deBRL & Heane Sugst dfer T4 & BRURA Sext err‘fé)t color
the effects of this .invention are not inpaired.
effecEurphbe fabm d eachess Mekoedhebene sl ilssuemaipdain gauze,
functional chem cal conpounds, -for exanple, dye,
figursdf terithg oadgeabesitayt tha bBgensedpi | 1ing preventi ve,
anti m crobi al agent, deodorant, water repellent,
| bgBt Khe$irshatand VAR | 8go@@Rtly limited THE knitting
. leather-like sheet of this invention consists of a

stit_chngfmgfn JAPELS 8££ﬂ?£9df§d Ofc Bkt d N8 leang s L BEks . as plain

woven or knltte abric, and is a |eather-]I

stit hee:telPSUbsf:t %St |2 ¥1£8£"Ptdlt°cf1}:hgrlfk'eng “r?gf ?éggléh afz{;?‘knltted

referred to here has_ excel | ent surfaceﬁugp ar,ance’ toh
fabrijq ggchaffr 4pPPegPnEFIEGRN &%t TTY Ty Pgr stite
_ side. The |eather-like sheet especially preferred in
can behieppneverikited vhaelegssdd appear ance |i ke suede

ornubuck, snoot h 'touch and excellent |ighting

' ghketibers constifutimerchd wovenppef enietded hEbtie are not

“fibers constituting the nonwoven fabric conposed of
espedi'atlrl§wf hRikeAgi fi beksr i fiddieed £at Hekelieke sheetx dr more is
: this invention has nap forned. The |ength of the nap

: preféﬁ'e t 288P8 G @l oo hBkLeds n@ﬁ% herkeatler - Fikensheetls drex
can have nap of various lengths |ike velours or

' | t h
orL lerelse\%rsgp gxgeﬂgrems%gz% i‘ﬁ 8989%9 19&'@@5 mé_pwg%effbd if

r&si on resi stance property o

this invention, nubuck-lik pearance_ th nap
the f%ﬁ&thFBﬁBFﬁsl%sp}%?%rWQﬁf‘%F%&FWer%H %%eﬁFe?ef%%ﬁflng the
' t hat' t he nonwoven fabric conmposed of ultrafine |on )
leatherpdride shegedave sulficiept forfot P hl StY oSt F% cbtain,
whi ch the woven or knitted fabric is held between a
and irforiwovien rfeadsr ithagorifosdexof adfitmgdmds dgyd itsecd taid -
- anot her identical or.-different nonwoven fabric is
akso prief erfesh t sbncethenwaden afralar ivesi gippeaf ohebbblren or
surfaces, to provide appearance quality different

knittdOFLbhat of dde MpeRn 29N KNitedd either. However, 20 g/m?

%ln weave oIX
as ed

or more is preferred and 40 g/m oj: rhore is mOre preferred. Further,
170 g/r‘né er less is preferred and 150 g/m®> or less ie more breférred.
If the unit-area weight is less than 20 g/m’, uniformity‘ie likely
to decline dué to the d;i_stortion' and slippage of yarns, and the
effect of 1letting the leather-liker sheet have sufficient form

stability is hard to obtain. On the other hand, if it is more than
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fabric. The nethod for producing the
| eat her-1ike sheet of this invention is explained
bel ow. At first, the nmethod for producing the
nonwoven fabric conposed of ultrafine |long fibers of
this invention is explained. The met hod for
produci ng so-called ultrafine fibers with the fiber
' fipengs f nhD BelGRO8KENOMH. 100D tan@dR drRe Snbt-area
170 gﬁ%t’%%%%%%%&l? ?in?ted. For9exanple, there is a
. .method of spinnjpng ultrafi fiher hLegbdl¥Yurd8 according
. Welgh&n&?héplﬁefﬁga? fgﬁngf ggn?ﬁg%?g ??g%rs)mﬁ?ﬁ an
ordi nary fineness, which can be converted into
to TISuAAIESE0B -4 AFPAR)fibers, are spun and converted ,
into bundles of ultrafine fibers by a treatngﬁ% . woven
( @utrtakioni Hgie meairergd toa tc Bhe AL APY Med I maf dde wove
of ultrafine fibers. : The net hod of using
or kn€@RjedgaaBrit bes siean deereuchl ikarshastass a2 0hAh Py More
spi nni ng islands-in-sea type conjugate fibers and -
| prefdiS8ERYiiRI3bRESS GRo£ONPaRENEh ofnar eretéiad caf lepisndisngreferred
~ splittable conjugate fibers and splitting theminto
and 7oyndles ot wLtrafing fiberea. AR Adu@Bng Arlhistich that if
invention, it 1s preferred to use islands-in-sea type
_conj ake. 1 bers, or LI ! delig%ti% Ritbes $uff@hiciently
the TP ORI FEHIRF S0 177 NS £ B8t o PEIIRIEL R ® ol

ine efs-, since the Utrafine
~fibers can be easily_and stably obtaing tel res f
exhilyrtef el di RF bR § s%gnﬁgl-ei rﬁ%"é‘%’ t%/rpg{%%%?%%afééﬁ¥?ger § "o

. for production of ultrafine fibers sincg %étraf% €e ratio
stabiliers dronebd 16t yt Rads GRECFSPREL L EEpaBPe T2 bet 31 -
dyed wth the sane dye can be easily obtained in the,
by wdilgtidedmbeat tiean |8 Me, Steetintluence ofinthe woven or knitted
i-sl ands-in-sea type conjugate fiber in this invention
fabrié & fdberrhavimg: aie aiesecteamemondkst hrigoven or knitted
i sl ands and sea obtai ned by conjugating and m xi ng . o

fab'r%cwo rQ%k{HE 6 {CAIpeNeRLS @b apdeshr ednsihwgesn Thebiret hoshposed
or obtaining the fibers is not especially Iinited.

or _exanp| e, t r Bof aLbevkng: aBtheds: (e aratio by
of uﬁ%?%g ?r#?&ﬁd€ﬁ§§ﬁédﬁaﬁgr% conponen% pol ymers are
_ bl ended as chips, followe L npi (FandBIDOde sheet.
weighf Qhi ERe Y QEHQP%%E%%ng%?§g%[€%2?%Earéikneaded
bef orehand to form chips, followed,by.spinanin .
in thist hoden bl ohEeReEREDF %Y%%Pﬁﬁ%%ﬁ%’g’n@h 1%%?%%?2“19“ .
are mxed in a stationary mxer or the like in f g@ﬁk 1like
of thef wavepicmkmit ted fiahe, 19 a1y R Ehaasdoiferf Hhe 1eather-11
- JP44-183698 or JP54-116417A, -etc. is used for :
sheeproduction, etc. In this invention, any of these
nmet hods can be used for good production, but in view y
- of rpasypsekerti@n Rl pakyERL 6ratta weiphef ef tée leatber-like
t he abovenentioned nethod (4) . For
r apsf Qe [ | sl ands: knggea /hy per GRidlgaina fidrergyn® or more
Sﬁee%n?g gg%gL§%$%% fggr%c con%osed of long fibers, for )
) exanpl e,. the aforenentio | e s .gan bg o g /m® or more.
1s mgiec &FGEEIF?On1%%£§gF5 @ %ﬁﬁg?h t%eeabosenentﬁbgéd
, met hod (4). .and stretched a spee 3000 .
ur chem OBy MPaPT JRTS et RIS KT 0] FBF TA A Boing T e mOTe
* caught on a catching surface of a_web qpveygr or tﬁ?is not
preferrked.| nFthikex aswe mrafeyyred &% éali W ¥i 8w oF°5S-
_ productivity to performstretching and catching , | )
prefeeRtidnupas| shdyndn aired ete iBtthdd, 1esnddaft §d) Agmoncence 1t
followed by carding is not required. The air jet :
is hg@ﬁhﬁ)g 6@1‘5@5&[ @drm stability against tension and tearing, and
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to here is a nmethod of pulling and stretching spun

filaments by air using an ejector or air sucker.

Meanwhil e, in the case where splittable conjugate

fibers are used, two or nore conponents can be

conjugated mainly in a die, to produce the splittable

conjugate fibers by a method sinilar to the

s enmenti one r.o. l5

it 1st ygé pcroenrgelfréat e @%dit}{aqi{ R gﬁ'f{ ngﬂeér:{%’t érénz(lﬁ)%?GSO g/m

, t he sectlonal form of an |sla éq)ess

sincg oht uht S FiE Grid (FRFEtt§ cjfeélr m (ﬁ &S sl and
fibers obtained by renpving the sea conponent_are not
eshecitad.y it dist @Fefarged orhadk i &Prekfe dpnsity of the
circle, polygon, Y, H X, W C, m etc. However, in S

leathdr s1ikwéritdedn ofSithdes iinvies toef dir 8d20Rag/ ehe omtmare, and
Rir of the dianeter R of the m ninumcircunscribed

0.2161 §L&F° t ey adi usorfe obré her rexi mesgetsenilyedreferred is

. -circle in the section is in arange from1lto 1.4 as

0. 22854 3 bed RefOr epui-bhks , PH €666 IEdf hat 1t Sgcﬁi’@ﬂé\fred and

ormfor achieving this range i's a circle.

0. 406:§p/eher ﬁ%ﬁgel n nt?@érg p0| dpsla{'ﬁ%dpﬁcéfagﬁ'ed is 0.350 g/cm

C|éﬁ con ring sSpinning

stabilit nd dyeabi |l it two.or t nbs

or legsef of f ek ARTiSe tP’sl?nlng@rt{}é%lP g{m b%[eaklng'
consi sts. of two conponents, nanely, one_sea coqg QF

flufandebpe PaPund R drppReRte Fhrdxetimr #nd 1 gls difficult to
preferred that the conponent ratio in this case is

obtafn 36ubHf i astidreg vtlatded byheerlias bin t PRS | staRee property
fibers to the islands-in-sea type conjugate fiber.

of tiM¥ enpeatebhed Ferohdd, art e pptanck farrtdye thangr ehe apparent
preferred i's 0.50 or nore. Moreover, it is preferred

densl@?tlé he AtPRBA ! b”‘SbDOE/ERé r i e ki)t wei ghEfika10. 9 obtain
or less. More preferred is 0.97 or less, and further

the ggf@negé e{fﬁérﬁf’etﬁ SlIQ §ﬁ19r1£§é§t1c‘>£ is not preferred

N VIew o cost that e ratio is |ess than 0. 30,

S|nce t.h nd copponent re g
FUPFEHET r g™ %Egnrﬁa "éé %@notré %%%%‘gjr:éragdﬁl mg £o JIs
in view of s Inning stahilit since.the
L 1086nporfert fibeths arBY |tB’é31 ¥%a‘f)‘:éméo%}lﬁéhywjtsh Oebacé}%ne‘i by
.. other. - Further, the pol ymers used are
measespegitdld yoltmred Wepcﬁhfe%‘aﬁﬁl’-’ 1DS§Q‘EE5|ISF%6 8 4.2 (1999)
conmponent, a polyester is preferred in view of
thendyeaditidg thet tangkme sdur abid pbyaianing acheavsgamyalue of the
' descri bed above. ‘ The pol yner used as the sea
appaSOARONENd 1 8f firken itsleandasi Rheeapbypentaipngate. f ilnethe mean
_ is not especially limted, if it has chem ca
' timeprfﬁfrrﬁéfsﬁlﬂ.fngd'&?@lé&ﬁtﬁﬂﬂéys and deaowpasabielsist Yauge (trade

er than those of the polymer constituting the

nameSFc’er ande]%ﬁnpornoe L] e%lﬂ)&ggPﬁﬂg%ﬁ%ngg O%E&e) H.%l %%?& to measure .

cons conponent
exanpl e, a pol olefln. uch as Iene . :
2 sapbigce s el RA ok I ERTEr  copB) Yrerioa Ga e ie weed. In

5-sodi um sul foi sophthal i ¢ acj d, polyethylene gl ycol .

thissiqianh idode Eh e FaparRE I deaie T ShRdbINA %Qﬁ%‘%ﬁﬂﬁde“lw
i sophthalic acid, adipic acid, dodecanedioic acid or

of thgcfmhexyheamboayllc acid or the |ike can be used. In
view of spinning stability, polystyrene is preferred,
butyareepbYestef Navhgr st édnchay allEs desigiref etwredgths of

. 'since it can be easily renoved w thout using an

the PEIRALE- §Qi(e¥e§1t1ee€‘3o%h%h(igp(l'n)(r'&rtlléﬂt Hanvb2he wa®pmali ¥ection

: or nore 1s preferred in view of .processing rate and

stability, and 20 nol % or less is preferred in view

of easy polynerization, spjganing and stretching . A

conbi nation preferred in thi'sS invention is to use a

pol yester as the island conponent and pol ystyrene or

a copol yester having sul fone groups as the sea



I norgani c particles such as titanium oxide particles

may al so be added to these pol yners for enhancing the

hi di ng power. In addition, a lubricant, pignment,

thermal stabilizer, ultraviolet absorbent,

conducti ng. agent, heat accunul ati ng agent,

anti bacteri al agent etc. can al so be added for

r.pose er .Li
and W%ﬁ %ﬁ& ?5 eobP Y oas ells%:)rl fgdﬂggg(?/% ;%;eflt%e:ed that
_ rangefromlto 50 dtex. i S referredtg%[ tion

the §e5atl9 | HerREEh <11 e%lstft%ﬁ"ir%t R The'Cut ¢ ‘ﬁ-’ec

of fibers by the NP descri bed later and the
is lesd i Wedd MDD /O beiary BHiyHEeasoReddtad tdrhPHRNESS tPaSSlng

difficult to obtain a sufficient strength, and nore
propéhan i50tHe eulisequuinppebeesedo éiafier, - tgieat@eniebecones poor
: needl es are likely to be broken. The fi ber

in thbl ENEFB L d Deathbtaf ive shidar §s phiepaned didAmkhereaking,
conjugate fibers is 0.0001 dtex or nore. More

; £911dt £55 O JHH €6 A A Ur #HSFhEB! €1 the case
dlme%rf e‘%lg%ir ggla;ngeoaOOS dt ex. or nor eo Further, the fiber -

nes, r efer

Wher%taegeoattﬁteerssll E-’f‘:"urtt herg%seipa%rdef grrtrfeg ﬁg@' éa.{]y?to add a .
or |less. Less than Q. 0001 dtex is, not pre%e 1‘.1 hvsical '

largej g@@uite fr éhgPtARdEE! i F¥s. FrE iR §° ﬁ?%§ Fg PRY

not preferred either, for such reasons_that the hand
propéwtites dar thand ahe OSCHES PPTRIAT fhadl the &and is likely

: achi eve sufficient entanglenent in the high velocity
to bd haird .t r datmenildestre bppehatidmltt heritartessd lsyehrangth is
: problemthat the surface appearance and the abrasion :
not 4&65SiANTCE PIRpesd y wft thiwal weint iien 2d@cNi/pe. or less. The
Further, fibers with finenesses beyond the

tens;'.apé)\/@@&tléj@ﬁn@ cf]:ﬂﬂ!gﬁl&frbﬁlsﬁ&ek&lﬁﬁﬁ al gedmt ﬁlaéC@nd 20 cm
an extent that the effects of this invention are not :

f i b s . |
) 1ongfsrcaor§% e uszfn% s Lﬂ t ra %b ﬂre‘%%@ﬂ'n@[gttaﬂg flb @é ter at a

ess O ers in suc a range is
not espe y mted andtheflb i_nene o Tdi
‘ Stre?%n@% ‘# b’erJ ecé‘é,)“fv‘ oo Fe & BV d&JS ng8 hgaa%ﬁg) é%]g rding
. of the island conponent polyner s lie
to IIbBVERBATE drod- daAPagar cErPHerse R A et tedue: the load pex

The nethod for produci ng a nonwoven fabrl c conposed
1 cmokidthr a$|neltehgtetibe'tasbesuéﬁ%él aFntHepbppGile strength (in
~In this invention, the steps follow ng the
N/cmabovmj”re;matﬂadmedhst;emmemmectlmgscpn?ﬂg?aredftllmatr gheffibers
' 1 to 50 dtex include the following. A Step of

usedtﬁéaé' A0sthen§en) ygateckiy@ees by mopeedl e punch, to
forma nonwoven fabric B. Step of form nglultrdfine

f'ﬁ?f%&%&‘ré fﬂ@%sék%ﬁg@ﬁs%@ggé i@a&iér-diﬁi% sheet of

from the conjugate fibers by a treatnent of

thiS fﬂ'or?‘%/%%%ggfl[%gjo %njwug'at 81.!:.' l%% 9}18 9&99'&%£t10ﬂ are 5 to

30 N. If the tear stiength in either warp direction or weft
direct—:ien -is less .than 3‘N, t:he processing pass-ing property declines,
making s.table production difficult. On the contrary, it is not
preferred either that the tear strength in either warp direction

or weft direction is more than 50 N, since ‘the leather-like sheet
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C. Step of treating the nonwoven fabric with a high
velocity fluid D. Step of laninating and integrating
t he nonwoven fabric with a woven or knitted fabric
That is, after the ultrafine fibers are obtained,
they can be transfornmed into a nonwoven fabric.
However, the nethod preferably enployed for producing
t 10 C hovent i@naksrthalit to achieve
. tends goveng%%%%%%&§ﬁ%?h%bgg%ﬁ%§|glng (A) the step of
treating th nj ugate fibers ed f tear
a bal?%?%ﬁﬁﬂgﬁa ﬁ%ﬁ%gﬁgga ?scagé' Q%Jﬁgﬁflyh%g?uﬁﬁgestgge 7
of converting the conjugate flb t
strenfithetis, mﬁéseb?ﬁlhaﬁeﬂoﬂaDQEﬁ Fag ?8 goﬁ% egf%%gﬁ Method D
ultraflne fibers, and (C) the step of treating with a
(pendhilgh metboﬁty,fluid for entangling the ultrafine
fibers. It i-s preferred that the nonwoven : ,
feheke earposeshgths capugmbefievedsy sdingeing thaepparent
~an apparent density of 0.120 g/cnB or nmore by (A) the
dens 1%&9911 ofn tarRAld d:e reenkyg ane ih b_:&_lim:l‘]@/l NR. hlgher density
pre erred |s 150 g/cnB or nore. ‘Further, 0.300 '

gl e e rand 0. 250 g/cnBis nDreh
tends %?gF%g&k Egsgaﬁﬁgnggk%gggg /cnB is not preferred,.

since the enta f t
SR S AT SR B PR s o

- Furt hernore, though the. u p lim.t is .not p
this ipEeptien, ikgRdn Raxe6ti68 aFc?r% §3055 tl&“e?ér?g%aﬂ % n/cm
ei ther, since such problens as cutting of fib 38 - "
or mdregalfiorg pekveasdings thed SPERE H55 @FlﬁgeéFéoﬁgﬁ oFy groken
likely to occur. - In this.invention, it is
in theeiee@enthat ot aes e rfcemtate Ao T fay parbieuibdr application.
- tenporary fastening for obtaining the process passing
More RrQEReENG W fN/Airent theenipprgl adntilte offi tbes stipgss at an
: since the abrasion resistance property of this
elong{a@ﬁ%@lt LeN; §an P Rbkabredannyt Denbiel, leaioty thahdo N/cm
reatment described later, it is preferred that NP

is an geérrreeldng erf E:HENg aﬁﬁ[‘e{chn% ext ednd hdcdd®s hard and

cit e in the case where (D)

the step of lam_nating nt t] t
that gonRkaRitldd Y S65CHSE pe Fthedgggg %%?%ﬁgﬁ% %B%G%%@H%lODEd
perform ng NP treatnent as in the con nt|o
prodtm@cré'ssnettq?@ d6sdisead tP§ BFOAHEHRG - T Fer g‘r‘% of stress at
. constituting the woven or knitted fabric |n addi tion
an elongdeiah opENeAti omed Tuterhererdt he FFbdrsashepie and high
nonwoven fabric i's high, but since the woven or
veloéﬂ&itﬁﬂui@btréatﬂehannmatemiﬁmblenﬁﬁyem@%ﬁQmeQe Further,
hi gh velocity fluid treatnent described later in this

also 'Weﬁ;rﬁlq{btl%d eatfiRler itk rsheeindficthabrhhtheghfabric or the
physi cal properties and soft hand can be obtained .

11ke, tﬁg%af¥§h09 @59@!‘.@”&&11 be increased.

Tn the meantime, to obtain the stress (modulus) at an
elongation ef '10%, the same method as tﬁe methOd of measuring the
tensile strength is used to measure f.he strength at an elongeizion
of 10% as the intended value.

Furthermore, the abovementioned physical properties of the
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It is preferred that the nonwoven fabric conposed of
conjugate fibers obtained as described above are
shrunken by dry heat and/or wet heat, to be further
densified. After the conjugate fibers are used and
transfornmed into a nonwoven fabric conposed of the
conjugate fibers, the conjugated fibers are converted
jeathbpl Qipgrkq{eﬁeﬁ: 9% Lﬂrttﬂcﬁfda@ﬁ: thbesss *ﬂ‘)r(cﬁ)tdhﬁxsg epeafbrasion
treating the conjugate fibers for conversion into

. bundles of ultratipg. fibgrs,phth a.fhbeledingness fihievea
resisgaRgR BFOPEYEY (P bx ke Far ar e v %

orm a nonhwoven fabric

- conposed of ultrafine long fibers._ The t.reat e
sincenditfodut braf 5Rfi g AT a??%eefli 839%3%35-‘?0% eér%gféi Ty @s

limted, and for exanple, a nechanical nethod or
descrihedi ¢akemwethod can be used. A nechanical nethod is a
method for formng ultrafine fibers by giving
phystoakr st iimul she orbrAsHonx angs ks tandfet ABALBRL§PYI RF the
I mpact such as the abovenentioned NP nethod or the ,
leathWel @f xekhBuRCBiENghibet aivaattien, r eherapdeananse WP)grade 3
“method can be used, or a nethod of pressurizing o

i & ehkens aLian dbkEasanio myeatnmeassoet hod can
°r~h1§§%ge%g used.'Fgrtﬁer, as a.chem cal nethod, for

le, hod, of 00, 0at o of thi
ggggg gﬁggrﬂeEOOQPg asgaegbﬂgre,a Lgast 90319%t§a§ f this

n constituting the conjugate fibers by

' -swel ling, deconposing _or .di ssolVving,usi hepigak; £
invengdpSound @Enaﬁg%§§83.r@?ﬁ@&ﬁgfﬁytggﬁeﬁﬁggugfaf%rn?nglng °
a nonwoven fabric conposed ochonLugaée fibegﬁ a d for
JIS I nirRP AN B KA T HRERADoEakMeTEERRbRpBREAPIANHO?
treating it with a neutral -or alkaline aqueous . .
Purnisalret i(Q2 k@a)comiser mpnfvemdan 3§40 tAPEEr 87024000 times
bundl es of ultrafine fibers is one of preferred nodes:
of abtdlsibh S thavens ¢ Ofansé pEetid ¢ esetfderiicsi pricfaadetn rgference
' vi ew 6f working environment free fromthe use of any
to Pl ¥ehterThe pevieabrt orral kaliomes aquesss Ssbliei @n  In this
, referred to here is an aqueous solution with pH 6 to
R I Ty e BN I Gale GRIBIOW radde ldke ugadd S0t times
mvengztslﬁélc'i gﬂé;%p%gtgeagﬂel:or exar_rpl%, an aqueous solution.
cont ai ni ng_an or gani ro| ani G g3kt tWst Rihe R ficient
and 4&ﬂﬂoi?ﬁT%%'a %%%%n P%%eggggggg ggnlge used, and oo
~ exanples of the salt include al kal i al, .
appeaa@%%%ﬁalhWﬂ&PBEP%&%ﬁ%%ﬁ?%?&P&%é? ‘isf‘?% ?ﬁ?nlﬁ’%ferred
‘hydr oxi de, sodi um carbonate and sodi um 13 h 't
statehjdrergehoarbonat drakBedEt i fOTeA M PRRS APAERPT s LR IFR et
i as cal ci um hydr oxi de and magnesi um hydr oxi de. )
the apibédeancaswasquivedthatad N neheuphmpsr times counted with
tri et hanol am ne, di et hanol am ne or nonoet hanol am ne, .
breal@mdehghtriossnacoeb piat of, coori expmplie, oo desorbbed in
used together. Above all, sodium hydroxide is .
of & & £ | Y P Vel e £085ur BaddIthRgweash NRas; i €llayer as the
JPZO¢H§%{ir, afték the-s%ggt is treated with the

 paboyemept L oned ! I NEr834QUSaS@IMt 1 @Mk a
end pf’t'mi\és p %‘f’%‘f?ﬁdrﬁ%ga F{ezé”n%%g c?JhééeEQCkﬂfnr cal corr%ou?d, cenEre

deconposition product, etc. remainin er

when (3 PAVERERORCEntPYEE TG "L PRGUPPac® pors §ose @ problen

' dryi ng. As descri bed above, .after a ponwove

that feliy imudmpese d e GREEHT dgdtle HELEPY®Rs %EFéan er was
in the (A) step, the conjugate fibers are converted

exposed o buind e ofays tagdfdmerifithamse dugabaddmty RENHBIePuT Face.
fabric conposed of ultrafine long fibers in the (B)

So, 5i athe ldpras refergietdmrpenfanmttivn EF) thiepipbention, the
treating wwth a high velocity fluid, for exanple,
perform ng WP treatnment: by water streans,
si mul taneously wi-th or subsgguently to the (B) step.

The conbi nation of NP treatnment and high velocity
fluid treatnent allows the ultrafine long fibers to
be highly entangl ed. The |eather-like sheet of this



ultrafine long fibers and the woven or knitted fabric
are integrated, such intended functions as hand can
be provided by the woven Or knitted fabric. For
exanpl e, for obtaining a highly drapable and
stretchabl e | eather-li ke sheet, the nonwoven fabric
can be integrated with a highly drapable and -

stretchahl e woven or | tt b t
criteplphralike Hggt cég éggfggilxﬁ gl?l g %)hlgé%]%tateon oguarte
' effects. The met hod for producing the wo
the changd OfcdPPaBFRRCPSSHER 2% g meﬁ'eﬁcﬁn gEda bagpcg of pills
' | oom suitable for the necessary weave can be used.
afteExa0Pb esinés tasstmbnyi Rbbutle taRmase] end Gdhemeaddo0 times

jet loom fly shuttle loom etc..In this case, if the
assuM@@ngﬁgnﬁlat:m el 0ad OW, 1r¢ﬁt&rweﬁ1mforcsé-rmntngeifbemtsizﬁblllty

the woven fabric declines, and if the weave density

that lthd QB Béggmcé %é@%@tﬂghﬁﬁgbr@réiwﬁ e@ieldig niyglf ter 26000
vel ocl y fluid treatnment increases, not allow ng

' bl € PL.Ocessi ref by el efsrrednth &t eatl
tlme%\d% ua 12 rsepggésa%;roegg\%aesl %%ge kt):ete\/\ilgc)eﬂﬁ)é warp thr eag s greatty
and weft threa

he other h t
evenn%{f]ﬁ%ﬁ 28 E‘?Bdﬁc?ﬁ‘é’rtthé’%ﬁ?% & &l ¢ ?Igldenro %%e' in' this
femallyllmted either. A knjtting nachin £ 2000
invenpiempli¢ £or heheopsddesnd, thatith™ea %%g‘a%é’occ“r atter
Exanpl es of the knitting machine include a weft
time&niat funghembhioher tévellah dkmpbllagY et RERdever co“@oreover
' machi ne, raschel machine, etc. . As nethods for ,
in thélagradidig rdd saevere are stnimeaa fegbpiccoadd noh&so JIS L 1096
' nonwoven fabric conposed of ultrafine long fibers

(199§ﬁ8@e§¢ Iy elexnobl 8i prRErasndasernbeto@b@mend ifiori Fuknownre (12
"t hat any one or nore as a conbi nati on of vari ous

et pod S h f 2@RbanghiiBg Ysi A myuch a' z;-'
kpa) Hr:%g gb;%?e%?ﬁ%nfggg?ghfzgh speéd fluid trggt nment ess: "

t hods of b - | .t ‘e
abraﬁﬁerégqs&g ég%%éaol{lgl ng ?PQ%SSPEEQQ’P& tbéﬁot preferred

888 Tie I'n view of exce
drapability, a method of entan IS errplo ed,

thatth%ea%mw&%?ﬁ By a‘i:%fg %ﬁﬁ ‘t KGOS ¥1 tengs to be
the knitted fabric, high velocity fluid treatrrent is

depogsegd on the glatrffiesltpr@fté’r r éd R&NaLnRSEwi A8 ddifperhgE hand.
the yarns constituting the woven or knitted fabric is

the 10&e¥ rioritoi=e. nhor espetiatld LindoedT/ ardr aforehe napped
Further, 2000 T/mor less is preferred, and 1800 T/ m

leatB8Brl @ﬁﬁeisﬁaé{@f erptrierigdenthen| easbestaweth Hatt tilfe abrasion

the twi st nunber is Iess than 100 Tim the water

1O'Sspggﬁt Lkl o CaRaRE hihy of the woven or. knitted fabric
ecorres I ow and during high velocity fluid

e flui nd g [ f the
pr'%lé ﬁg (f‘ flicéjul de%fe%]gggﬁak?&%t :T?éﬂdelnf félﬁc}qu?{e{yg °
raisetheflowr and, that if the st _.n e S
Teathgralikanss008 FimEiiie HAPARFSR 1ol b to *Beﬁﬂ?l gui.S 1 ene
The tw st nunber |nth|51nvent|on|s obt a b% 1v to b
_stiffperpsisneees yare thdem |t6§df8Fm96t§bfLélBy 25 thalsily to be
counter, and dividing the nunber of untw sting tines
:Lnsuﬁtﬁund{ewheraxtdlehysahanﬂa@ BédeloohRpiha Bp) - gHbRFaRE4alpy On the
the length of the untw sted yarn. In the case
othewharaahi gh vel asict priifwirdod edtaterithe stiddmefssy is more than
integrating the nonwoven fabric conposed of ultrafine

1.0 h8N%k{ibers and ddhe NeuaR e dirinltt. eduéabwicle! hendiisgh ffness
, ve[omty flurd treatnent of the (C) step also for

nt egrati.on P& per herapdiaks? $®mm 1on
of t{" o%%%?%?%ﬁ%?glaet( r?)eanlt%%%tﬁe nonwg(/en fabrllg i mens
conposed of conjugate long fibers into bundles of

ultrafine fibers in the
i 19



(B) step. That is, the treatnent for converting into
bundl es of ultrafine fibers and the high velocity
fluid treatnment for achieving entangl enment are
performed sinmultaneously. Using high velocity fluid
treatnment for both converting splittable conjugate
fibers into bundles of ultrafine fibers and achieving
_ entanglenent or for both dissolving the conponent
and 33| pE &ide (FRERLYhifelthsi AT IRY BeRI LSV FREE measured
entangl ement allows the process to be sinplified.
accondivaydrg Je florkfidsy o )vd .G -ty Matliod & dsuxdpy aethod) .
| east also after the conversion treatnent into -
Thesdundlirencel whitasidm beborisi basd hgeadyustiab|the stiffness,
conpleted is preferred for nmaking nore ultrafine

unlt-falxt@e[ sethhangledpphtbneaEh Lithess thid §Beén cRekd D f@dGabric
high velocity fluid treatnment after conpletion of the :

' S tfrent into bundles of ultrafine fibers
in apcpolnoe"[ aet? exlﬁ”%aeﬁ As the high velocity fl ui_d

tnent i n view of workin t onnment LS
prT er r]eecf‘tthc?rpé'rjf%ﬁ m S re‘gf ﬁ Bisi hg /B l?n dees mnot
streams. In this case, it is preferred that the water
‘substantinllie cHRd bR G AR B 2 S0R U Tprgangnd is
can be usually obtained by jetting through holes with
‘subs i ia@iEe foofed. 06 & §ibed matearial miessier-ofastippedymer.
' MPa. To achieve efficient entanglenent and to obtain
geedreur Facpsappeasange, fdtmed jofef er ricibdtharatheial of a
treatment is perforned using holes with a dianeter. of

non- @la(@::@é) db13hdPP Hadgedadt chat 86M8kAt06E S MBAer composed
less. It is nore preferred to use holes with a

r'of an[d e&i%%ttl%rme(}f QO als0 gl%ﬁr%@he' Qgeic\éélsstﬂén% 'W&%orbased on

n the case erée the high velocity f

the Wﬁé} thto%t géﬁggggfsﬁgﬁﬂs rlraurletfé) reecilI :IIB% tkgeb%kég@tc%’ntent is-

Fes ~are not require
al ways identical. For exa nozzle with a |ar

Less RBrE o EhEREFoL SRS SATE GEtH B arF a1 8 AP ERdgerred
can al so be used together. However, it is preferred -

that ttheudd ndlemogehachitt hshbPes 2R He vifoPafert PBree weight of
configuration at |east once. Especially it is not —

fibeysef gnr ¢t woat tohrefisoireddickmet evo bs ndere itshgongazoed.

"~ . nmm since the inpact marks of water streans are
StieNglivedisver &ondiesBakd BE polind Wt crfred to here mean a
- snoot hness. Further, it is not preferred either that

polyrﬁé'}.e eles ghanBles f'l%éx%séx&ﬂﬁﬁleﬁtofh L RecAHsEseicity such
he problemthat the holes are likely to be cl ogged,

as po?g%thg%réa%ﬁéf—ﬁggédvﬁtb%rrsna'ﬁ; &:ﬁlﬁ%ﬂlﬁ%&’ Hcdéetdeffgers like
Tarse € COoSt. ernore, the water |et

' -runs_t owar the nonwoven, d so

so-catheh iy FIRATAHETY GHPS e By erncefcelmgf it is
nonwoven. fabrlc whil e the other water passes throu

preferzgdtikar vdie Fhode PRMiedl 1H RMESREESDE NP thatate
the water rebounded fromthe top surface of the

or nylom\6verMéarh tladvier $el yoaffreebenrra whaftorhe leather-like
treatnment, it is found that since the woven or

sheeKnbft eﬁiﬁabhiv@nitidnarﬁd’ﬁ adoascdasaihbed kdfetemerhesuch as
wat er penetration capability can be enhanced to

polydiifdLaserihens abe einbhe vat golpaAssi i ddneugl tfiders 1ike
suction box and renpved. Therefore, the | am nated '

Spang\nx %Q 8:[1 kri) tg %ﬂeffgartlll;]ﬁelali_?l\(\? sq{e%cﬁeﬁ§%r%r}gﬁ§f an elastomer

con itTons’s ronger t han be to obtain t

t ended abrasion._res n
o suglrihen ooy IHe Y BEREC BT CAoh oY SR8 ffe not impaized.
entangl enent in the thickness direction and/or for
t he purpose of inproving the snoothness of the - -
- surface of the nonwoven fabBfGc, the treatnent is
preferably repeated many tinmes. Furthernore, the
wat er stream pressure should be sel ected



In general, in case of ultrafine fibers obtained from
conjugate fibers, ultrafine fiber bundles, each
bundl e consisting of ultrafine fibers, are mainly
entangl ed with each other, but if the nonwoven fabric
conposed of ultrafine long fibers of this invention
is treated as descri bed above, a nonmoven fabric
nposed of ultrafine fipers i h he ultrafi e 1
FurCharer Ehdr SRIGHY L R aRGFET W GIGR oTREFATD diprtional
an extent that the ent angl enment between the ultrafine
chemifdedercdypmiteds i sEoF te¥ampbSer (&8 c8RTHENSBIaPHERE, Cexture
Further, this achievenent can al so i nprove the- ‘
agentsupﬁaaen@rppewbnesveuchnasmabrabueh pyoper tdeddpndrts water
i nvention. - Further, since the lamnation
repell&indeen itdigs WRASEIE (0¥ tK Ririd ek byt imandrddie nonwoven
fabri-c conposed of ultrafine long fibers can be

ﬁJPheVﬁ?a%éP entanghegents @ngni Bt §gRALIABDYcddkists of a

_ ocity fluid treatment, it is preferred to

) | nonchren %ralgrt ;e ?35%\%': Et %oﬁfgrgghngngogg) F]J%E)%Pé hand a WOV?D or -

SiTuIPaTeSus hi's "opérati on
. velacity fluid treatpent int ed for_entangling the .
knittad LaOmiE feﬁérgsmrt%ee%ﬁrofﬁgr S E T Y formed
and integration with the woven or knitted fabric can
of a Hdhrsy mAtRId adli mfl BaMeBUS AT SiRRHIYASE t he process.
Further, since the fibers are not cut unlike the
N aﬁnienheaoneaﬂtiikatsea@mt refhebyef;o hiegh bty skegl lent surface
properties can be obtained. In this case, it is
appediRGRES Al ¥etrd@iumil L eashes@Eciwhstheedd t nabunk 47 bendn side.
pass through the woven or knitted fabric. The passing

‘The 1Qfat‘h|&§‘ Yliteabhogf bboLsi 4 11 pUShe tder 4D VIRN tBA skithté8€ion has
fabric can be achleved by greatly noving the fibers

nappet(%ﬁ ab%%atr]a%clel Qbk é Bof %HEQCU eﬁ'ﬁé@iﬁ +ollRer 8h8r&icellent
assing can e ac i eved by such means as
ad us ég%the ent angl enment achi eved by NP wi t hout
rﬁ# ®nely strong entangl ement, using a nozzle
with a larger hole dianeter for the €¥€h veI00|t¥ ing’ th
f FrFhsTeatifertS RAFFETGSY THREC prRS sttt Figp-ituting the
, veIOC|ty fluid treatnent and | owering_the processing
nonwomsitociffiapmgfc hicpmpasiesci pﬁ f mlitdafiag ngpprg Efibers in the
Furthernore, a structure in which the woven or
' leatHex-{likk fsilrdtc off sHie dnlyetvisiem dasomaoy dorfredr.i cThe length
conposed of ultrafine Iong fibers and anot her
of tHedeRl g3l noft dsbkerantynonwavesd,f andi ehesi@hsher-like sheet
preferred si nce nonwoven fabrics appear on both

a&ﬁé’ € Sy apPet RACE DY@t Lty dhi £ @F &Nt 1eathe
can hf'-:a romt ato%%%w]g&%/\%ve%{%r knitted ?abrl C. I':I'he means. eather

such |a|o:ns?2t ¥ rél n%u% St ﬁg%gg‘r% I §nn%'i %SB§CéQJZL¥%E%t abrasion

or exanp rber's with an average

lig

: | ength of O. c¢cm and an.ave r. finene
rem%fartrzefreaeety 3 Sim e e o S eft APRCRY aRCe vith

wat er sol ubl'e'resin, etc., to prepare a dispersion

nap ofj ehskaet fiarsth dissperSedrad-a EBREBRTY att orF BFe4BEEY ‘that
0.0001 to about 0.1 wt% and the dispersion is, for
e rexenplen ihmmmntemmmws@dwwfeuhEShfsnﬁeeﬂnﬁofEberﬁ is dyed.
for produci ng a nonwoven fabric conposed of staple
f irRertShe riftirse ,NarvOmencf sdriirc watdhat o werr ear oK kirtitteekd fabric
fabric are entangled with each other beforehand by

is hetﬂiigﬂlef\f@égﬁ'at Yohlbidnt £ 28t (B ompdkbd Birsu] el PAL € lichg fibers
overlaid on a nonwoven fabric conposed of ultrafine

flb
sn ah Rt T ok A O o bPororras
uItrafrne Iong fibers. The lamnate is further
treated with a high velocity fluid, to obtain a
| eat her-1i ke sheet consistﬁ%b of a nonwoven fabric
conposed of ultrafine fibers, a woven or knitted
fabric and a nonwoven fabric conposed of staple



Further, it is preferred that the | eather-|ike sheet
is dyed. The nethod for dyeing the nonwoven fabric
- conposed of ultrafine staple fibers is not especially
limted, and the dyei ng nmachi ne used can be a jet
dyei ng machi ne, thernosol dyeing machine or high
pressure jigger dyeing machine, etc. In view of. the
excel I ent hand of the obtained Ieather-l ke sheet, it 4
sincq snpredest edabaigFe APPERTdyA n§ OEEcrﬁ‘Hé%?%? S ty dichgPTovL e .
E For the purpose of further enhancing the abrasion
appeaﬁmmﬁaanmﬂlpyo@eﬁwwnanﬁlﬁspmrﬁhﬂﬁ|Qﬁ1th?ﬁ@°ﬁ5?t?€l§§1tt9d
can be added to the napped | eather-like sheet of this
fabridiventi on. - I'n the case where fine particles
“‘are added, the material of the fi.ne particles is not

E e%‘ﬂgc'n@tll'%dl 'ﬂHIt e?roﬂuciﬂ@ Rak! i1¢leseare ikesdhdde of this
wat er . Exanp es of the fine particles include

nar.gani ¢ %I% sych as silica, colloidal silica,
ex £, .
lnve%tﬁﬂﬁmﬁin § um num and mi ca and organic

materials such as e res I f
ef%élﬁ%ﬁﬁtMﬁ.m?nﬁm%EV§€1$?fypro BPLRY oSt HO¥%§¥ER fabric
enhanci ng the abrasi on resistance g 3ér?ert 4.
compapredt o BHLTHEIRE O G RFE P FoF St i £ Fgetne
- particles is:-0.001 pmor nore. More preferred i
0.0k patbod forepraducfino sercabled plérediad ﬁébGIGSWlth-the
pmor nore. Further, 30 pmor less is preferred, and
£ i be2OF iR kdsd 86pt SifDae rpmefeerfireth (FUIGMertoroPeS drex is not
preferred is 10-pmor |ess. Meanwhile, the average
esperfﬂltlfll%.nﬁ' %81 .0f shhe Kiafp1RAr tinedres isam e theas wiedpinning
T y using a measuring nethod suitable for the materi al

i f pakt i  Gfe @GP BLbdWYs A dPn at
Ultra &eﬁe%sebqﬁetﬁgg' dg%aﬁ#§§2%att%rlng methods5 coal-ﬁuga -

nBthod t i nyent t Y : |
-flbe%gkr %hﬁ%?t? ﬁﬁpﬁf¥e 68?59%%6 &ggﬁa gggg?e 3 5o ne
especi ally preferred. referred ha ,
bundlr?fn@fpa!rltqrafén@oﬁt‘-@ﬁe-‘% saéeofP\‘kPwa’ag ?%lrveﬁaséd }‘t‘g H’%mdles
the wei ght of the leather-1like sheet faqr such reasons
of ulhmafihe Hiberefbyhe ILEARREEAY KO LSFAE MO Ot RIMFRT) for
, and that the effect of enhancing the abrasion
convéfsiﬁgaircte: damdie: bt Bi medrafibpre %xleﬁf@red is 0.02
wt% or nore, and further nore preferred is 0.05 wt %
OrTHD R thodr bRetisihl wbiGogakestiber prefreibreducing Seans as
Ww%or less is nore preferred. Further nore preferred
- me#:ﬁor_li \Mf%sg dr8$% islandsTDE-8Bansyber caddiag ddhefibers and
I ne partl es can be adequately selected froma pad

emoY%%eghaasggt c% Q:Inelﬁsﬂ NG, a5 GlotA¥al RE r@;?ﬂiﬁ‘ﬁl%rzpll ttable

yerng Tach |ne a nmet hod of spraying wt
spray, etc. Furth a ur e A i
R N L

means for adding a texture agent and %g ég;llrﬂg ds-in-sea
Among ddyem, cim tBéSammlanPy dd1 éEtRIEHT IR 87°5 a*

nmet hod of using a jet dyeing machi ne or Jlgger dyelng ,
typermhlmteafm:hwrospépraybﬁg afingR pFaeTELor production

'of ultrafine fibers, since the ultrafine fibers can be ea_s:.ly and
stably obtained. It is more preferred to use islands-in-sea type
conjugate -fibe‘rs for productioﬁ of ultrafine fibers, since

ultrafine fibers forrrred of the same polymer capable of being dyed
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Further, for obtaining soft hand and snooth surface
~ touch, it is preferred that the | eather-1like sheet of
this invention contai'ns a softening agent. As the
softening agent, it is preferred to adequately sel ect
- fromthose generally used for woven and knitted
fabrics i-n-response to the material of fibers. For

s xampl e, . t he an_be. atel sel cted ro ' s
wich (BEERNG I CUn HE SRk CBIA D U (e ar o Bl Sther - Like
enunerated in Senshoku Note (— Dyei ng hbtebook) 23rd :
sheete(j ti on, (publ i shed on August 31 2002 by Kabushi Ki
Kai sha Shi ki sensha Co. , Ltd.). Among them in view of .
ekoel $ mdsoinness teffeceniagsts édher bbis dd ieniPyppRion 18
is preferred, and an am no-nodified or epoxy-nodified
a fibét hhodng-Haspdreradtsicancoss et bnprodf esYauds bhdarsa obtained
- these softening agents is contained, the abrasion

by coﬁf@#éi%%nﬁ%ﬂgﬁlﬁé’ HRCbE &ﬁ)reTBanQBﬁéﬁtslait hSlesired stage.
erred to appropriately adjust the amount of the

. The m%%ég@ol}gog ghhs Edclig]%l%g@énis @@Pﬁfﬂfﬁtﬂnﬁ@%@ Fer .
artlc es inreference to t ance bet ween
t ended h .and .t he_abrasion re tan
exampaFop§SF§e tﬁsr358r3 RYagH e hgﬁgunﬁaﬁsgnﬁ thod in which
especially limted,_ a range from O, %% Q t@bg ig 4 by
two ognmPRE GRFBALSBE PPLYPREF (RFE | PRend iLRSef &PFegved PY

in view of the bal ance between the hand and t he
spinndbgasidh a exitdighéa Phbplriye HTd IPESSCRPPRKEHesplymers are
The nmeans for adding a softening agent to the '
kneadle@&ﬁét@dsréhemd shetbrc ahilpe , aletlaved pyse ot aty f (8maame thod
pad nmethod, a nmethod of using a jet dyeing machine or
in wH:J(QQercd)’@i'nﬁoHECh\bllQena Jmidwarkref sramg atd hnixed in a
spray, etc., as in the case of adding fine particles.:

statlo%a\f&e}%.gar g:c:‘t 'ﬁhétliﬁe F’_Lrttefaebra@:q: X 5‘%&&?11{9‘ ﬁ%chlne. (4)

articles an softening agent si taneously.

a dle'\/ﬁasFﬁé ggf Iitenb'ﬁégrfggFggd I:h.?ﬁsllhf Eéfﬁapaééé Cllessused for

|ng agen ar e added ter dyeing. It |

not, preferred ar e. added be dyein
produiiitr esbne FRall ey Hagetaie CPY ﬁhegsyedyee%ﬁ*& can be
reduce the effects and that irregular dyeing na
used fer@ood BXafprEdpn. but in whew qigasy| etcstl@% %Pﬁ’éér'mers'
: below in nore detail in reference to exanples. The
it isplpysifealregr dpentse \Hieedofendre onafhimeshus &4) -
neasured according to the nethods described bel ow.
' (¥prUskanaFeamieigghtlandsappacent tdpastdyjugate £ibEhes into
unit-area wei ght was neasured according to the nethod

a .noﬁ’tfzo@ér?‘ |£%Q>9:§c8 éexgp& 4889 Fushberipkhe,t hicknegsmpas, the

neasur ed u3|ng a dia thickness gauge (trade nane

'aforetnh%%%%% d1 Ho gétﬁegf‘éfg:dawas obt al ned ed % rort-tthe aidGhown in |

are y cal culation from
he value nit-area [ ra
the aﬁ: “ﬁ“# 4 & ‘ﬂe %gl)e@q%\s?on res|psete<'§1incoef 3000
test neasured accor di ng to JIS L 1096 (1999% 8..17.
to 608t REBLE PXERR | BRI AP PFadotdPTFIRRR ‘E’Jrebe(lfﬁiJ caught
kPa), the weight | oss of the test fabric was
on a evathimedwiare 3000 YEREORYRY ZOOBOthe feidkef In this case,
abrasi on, and the grade of appearance was judged in -
it isrﬁfrefeﬁeedt dnthEewrdf erdcoiv d@bletwoftalp8rEotf 76t fathieing and
2. O the results, with regard to appearance, the '

catcHid gerccgfﬁq'ﬁlmlyenﬁifoé{ﬁdaﬂs: ke enalned, i Fineswilnding once
wWth regard to weight |oss, the weight |oss after ‘

follc%%%ogyt EHEﬁl%SISf@&QYFQq@%réQ? oAl watd 9Bcr fStthda referred
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(3) Stiffness In the bendi ng repul sion test

“measured according to JIS L 1096 (1999) 8.20.1 Method
A (Gurley nmethod), a 38 nmlong and 25 nm wi de sanpl e
was neasured. (4) Cross sectional formand ratio R/'r
of the dianeter R of the m nimum circunscribed circle
to the radius r of the rmxi mum i nscri bed circle of

ultrafine fibers Cross s%ctl onal

to hefif Ui FafMatdod Rér A3 5865 BrFed VEER TR Sor BEPs S aRents by

m croscope, to obtain the cross sectlonal form and
air udigiq @i eiRatogt orh@idi SMeF&T -R of the mini mum.
circunscribed circle to the dianmeter r of the maxi mum
. i nEGmWwiEd eGi itltthe ca5k ppearsaridg table cofffjugate fibers are
appear ance of a napped surface was visually eval uated

used' r\:xf@fcﬁr e tdbn@add’é'h&:%' saep wf Idcefjh@’at@sfd thadnly in a die,
fol | ow ng double circle, single circle and triangle.

t 1%%@ chb! € PE SLY855 2 WRE Bhod lar t
> Flnitor m an%l frghtT ngc%?j?le%&gev\ere obt ai %ed Sl?lglselml e

: ! | or ap._.an ot e f
the SeESERBRERH 21 11 %%oca;%‘%ob?gﬁaég%%.g% 4G e coe
nap and, _snoot hness were not unlform and |ighting

: COH}‘&GE’F%%t%l%e‘?% not obt ai ned..

| In the method (4}, the sectional form of an islands-in-sea
type éoﬁj_'ugai:e fiber and t_he sec:tio’nalj form of the island fibers
ol?tainéd by- removing the sea component a;e_not especially limitea,
and, for example,‘ can be a rc:_'L?rcle, ‘polngn, Y, H, X, W; c, m, etc.
‘ Hov}ever,. in this invention, since it -is preferred tﬁat tﬁe ratio
R/r of the diameter R of the minimpm circumscribed circle to f.he
ra(iius r of the maximum insc;_ri’bed circle in the sec_tion is in a
range from 1 to‘1.4 as described before, it is preferred that the =
'sectional form for achieving this range is a circle.

- Further, the number of polymers used is not espécially limited,
but con51der1ng spinning stablllty and dyeablllty, two or ﬁhree
componeﬁts are preferred. Espec:Lally 1t is preferred that a fiber
consists of two components, namely, one sea component and one island
component. Furthermore, it is_ prefe'rred'that the comporient 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'moré, and further- moré preférred is 0.-50 or more.

Moreover, it is preferred that the upper 1imit of the ratio by weight
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Production Exanple 1 (Production of a woven fabric)
A low viscosity conmponent consisting of 100% '
pol yet hyl'ene terephthalate (PET) with an intrinsic
viscosity of 0.40 and a high viscosity conponent
consisting of PET with an intrinsic viscosity of
0.75 conjugated side by side at a conjugation ratio
ht of 50:50 were spun and stretched to _obtain _
5 030 Sradog s Mo SRR REeP- P IShes -of S8 ghER gher more
They were twisted in the Stwst direction at a. tw st
prefaunp@ricof - 3209r temsandIsets wethorrkamest 1p5G ewed cost that
' ‘yarn was used as warp and weft, to forma plain weave
the ast bo W drefsalithan 0.6, asweavetdensslyndfc@Ppondik removing
yarns/2.54 cm and 57 g/ n2. The woven fabric was

rateli®) axedeat ALOGEAR0R0, FoRbl €5a91.09 Bs it P¥8EBBred either
machi ne, to obtain a woven fabric with a unit-area

"111 oYL G 8188 2 TR ROICH LR JEXRIR £ Pak PTOTHELIAN. rivers

bric PET 100% wi t
. d stretched t
Jare LREINCES e bEPRb I eRunP et op R SR ATy here o O

~twisted in the S direction_at a tmnst nunber 1500 t/m
. arthsdtesy thes PRANFSE sGB?fadb%’F?ldj%gﬁp?Sléﬁﬂé{l himited. For
~doubl e circular knitted fabric of 44 gauge and 77
examgl e asPrbautsland Bemgieers ( Br palYes ber ofs areéenseenin view
: fabric conposed of staple fibers) ~ PET with an
of diyptbiibite,vistoesigth,ofdr#si Wasy spuid, fasteeshedsamtkscribed
cut to obtain 5 mmlong staple fibers of 0.3 dtex. A
abov@aper maki ng techni que was used to obtain a nonwoven
fabric conposed of staple fibers with a unit-area

Wei‘l@tpoqunég Yol 2 YOEKE N EXM) ekt of the #Slands-in-sea
" .conjugat é spinning apparatus heated to 290C was used

typetc%oorte.;x&grog:de 5ge%a£tssno % c%%&quyﬁﬁliégg,w& I1t gglcﬁemiéal_
properties of dissolvability and decomposability highar than those
of the 'polymer constituting the island component. Though depending
on the poljrmea: selected to canstitute the _:i.sland component, for
example, a polyolefin such as polyethyléne or polystyreae, of a
p’olyéster copolymerized with S—SOdium sulfoisophthalic acid,
polyethylene glycol, sodiﬁm dadecylbénzénesﬁlfonaté, bisphenol.A
compound, isophthalic acid, adipic acid, dodecanediocic acid or
_cyclohexylca‘rboxylic acid or the like can be used. In view of
spinning stability, polystyrene is prefenared, but a copolyester
having sulfone groups is preferred, since it can be easily rérﬁoVed
without using an organic solvent. As the copolymerization rate,

5 mol% or more is preferred in view of processing rate and stability, -

and 20 mol% or less is preferred in view of easy polymerization,
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sul foi sophthalic acid as a sea conponent, and 50
parts of PET as an island conponent froma die with
channel s arranged to form 36 islands. The extruded
filament was cool ed by a cooling device using air of
roomtenperature, and taken up at a speed of 5000
- mmn using an ejector disposed at a position of 100
cm bel ow the spinning die and  usin 00M _ i vention
spinmiggperdsiretchéndg | féﬂﬂ@c}%%’é’% o“§’1 tioh
device made froma wre nesh screen, to form web.
is toTheecenpulpestétbes obe ai HeaRd FaMOR s @b ®od vEtgene or
fineness of 3 dtex and a circular cross sectiona
a cogdivastHiehaviiRot cedlierl grasiEeEsorted ste FOMPeTESth
the front and rear surfaces using 1 barb type needles
aty garBlABQ. -0eaBdd ¥ueh 25Q ineedhesédtid@e paGticles may also
needl és/ c intotal), to obtain a nonwoven fabric

osed, ,0f ugake idsres . Ir
S L TR e

. Subsequent |y, the nanwov b 2 I [

2881 by bR R0 b QST t o ﬁtkﬂ}“?ozfee‘g Witzaviclet
m-nutes, and dried.at 1OOC to renopve the vat.er.

absomiari ned CHRERIC SRS | mAFTE | n BHF Gl kAT G m&’s agent,

- solution containing 100 g/.L of sodi um hydroxi de and

ant il tgétiaof agestf attancantal e hepoeghat el W?ho‘fﬁé’urposes
al kal i ne aqueous sol ution by 112 wt % based on the
- weirght £ Ofed heinkaess iofredhat elonicwatienubiieyst pbipéged as
for decreasing the weight in a box filled with steam

desc b ADGHBY oMM £ § VR e dOE rbm nut 86 dreasheltwid howapeeferred

and dried, to -obtain a nonwoven fabric conposed of

fl hegs y&ib ’é‘hil‘lbf—‘rdtféxneﬁﬁﬁl&eof:h@b@uttlng of
'thatgjﬁi% texkgﬁggggross sectional formof the ultrafine

| fibe?%g %?ﬁ\ﬂ@é%l ﬁ) gd égﬁpose @gg Lﬁ{ rlé{:‘g?'ﬁig%%}ncég:‘%?lggscaught

and t he woven fabric of Producti.on Exa 1
by neefdienREERS| PRERiT &léérlccltlﬁe%ﬁoﬁ%%n afng I%I cc\g%%gogtrdength

of ultrafine long fibers was above), and in.this ar
and moze echap 5éz AteXpligt 8% PHELST §%F16hfrmﬁaf18ﬁ~e¥]é? needles
arranged at 0.5 mmintervals (nozzle plate a) was
are USEdlfOtoﬁEQfmwmkﬂg WP, to.treat the front and rear
" surfaces alternately at a treatnment speed of 10 mmn
atrie jfabelr esadhesef ol T HPa A atfimesfiberstelyainet from the
entangling the ultrafine fibers and | am nating and

conjh?&@%rﬂﬁ% V;Y'sI b tohve weves fo&bfnbﬁe The g e Raatddis 0. 001.
e conp05|te sheet cut in the direction

per pendl cul p e dich-echi 98 ot 0¥W4Paves ore.
atex BEPUET’ i %ﬁréﬁggtﬁgggn?gfoscope at a R

magni fi catj.on of, 100x Sg f t. SNy
FurtHPFraFPﬁef¥?%Ewél$%%%%ﬁ }%r@ugﬁggﬁg(%gaén abric. proferred
The surface of the conposite sheet ob alneg 15 dtex or
is 0dasBErbedr abeve  wABRADERFER By MPTRi BE CHEFE © aded -
produced by Ki kukawa |Iron Wrks, Inc. using sandpaper
lessof Géds COmICAr9i0dd dvexsiigengtaPRelf¥ed graiHFaithy strength
400, till the abrasion |oss of the fiber sheet by
'declgﬂggLngméﬁ@ch@QQSOmBWEtEhedﬁ o twas edpeded e ther, for such
di sperse dye using a circul ar dyei ng nachi ne.

reasgﬁg 9939' Ned Head Micdride rslieptandashexceiheatiasis difficult
own in Table.1. On the front and rear surfaces of

t 8 év%aifmerrﬁa]qd 1k§m_5hgﬁ¥:afj£;§ﬁgl%§1t0flnloc]§én rROYAr Qe%"c@ ty fluid

erve an Optl cal mcroscope at a

magni fi_cati o f 2 t Sut, £, :
treaﬁgspltcdesaragﬁgr eEOnf :ﬂr ired. I(él %%1% ctﬂtqhe Sheer was " the

a wel |l stretchable sheet excellent in extension rate

and extension recovery rate. | VOrklng Exanple 2

The nonwoven fabric conposed®of staple fibers of

Production Exanple 3, the woven fabric of Production

Exanpl e 1 and the nonwoven fabric conposed of



I n succession, the sanme treatnent as in Wrking
Exanple 1 was perfornmed to obtain a | eather-Iike
sheet . ' The obtained | eather-1ike sheet was
‘excel l ent as 'shown in Table 1. On the front and rear
surfaces of the |eather-like sheet, ranges of 10 cm
.square were observed with an optical mcroscope at a

, magni ficati on of 200x, but cut ends e h4
sur £ AR APPSR nBP b ERSo AP PRGAD EUPEROPPCErRYENEREy of chis
a well stretchabl e sheet excellent .in extensionrate . . .
inverdrigrexiasisingn r FOGHASE r i’V Ty BaFpIeS Y beyond the
The nonwoven fabric conposed of ultrafine long fibers
abovefenfirdtiedy r Ergapten la bswl heheortpined fabyieh g extent that
Production Exanple 2 were laninated in this order
the dAHQd0RBEORA sl dbrict teipased noft dmbrakede | ong
fi bers was above), and in this state, the nozzle
Pl n@WBS HSEOkEQpiRgr {104 NE N MWiindneds &3t theeultrafine
o front and rear surfaces alternately at a treatnent -
£ iberis$ ?}glg sﬁfncbt]'%t grfa)rnng{éf qts 3dfk [S34h S inml-%eﬁl?aaﬁﬁ the fibe

or entangl'ing the ultrafine fibers
-~ . and for lamnatin nd integrati.n it ' -
finenegds Fe..t%saggetqa%gsfe Tl%l}ggﬁpégi ﬁ”%ﬂ%@ BgEEhb thp anount

by cutting in the direction perpendicular to_the .
of the dglesd dPFERRPBA BPLVBP WaLPRLLRY JEF it govementioned
' el ectron m croscope at a magnification of 100x, and
conijudatvast ftmnsd ateatprvedncad trafi ne fi bers passed

t hrough the woven fabric. ’ I n succession, the _
saR theahd®NEoas prbdbrkingaExamplowet ViEsbyiar f opmedsed of
to obtain a | eather-1like sheet. The obt ai ned

vltrd £atdelsdd ke rehest yascexcald®mersi shown in Table 1.
' On the front and rear surfaces of the |eather-Iike
Skﬁfnett’ 1rsarl%%sénQ:flo]nq G U S WeS18 ARSRS M8tk WHdveMentioned
optl cal” m'croscope at”.a magni fication of 200x, but
cut ends of, the woven_fabyi n | r:Rd.
step \@f KT My B SYHIgate Eﬁg%%%ﬁj%alt cegosg:fong?ér%& ffddude the
appar atus heated to 290C was used to extrude PET and
follepmgopol ynerized with 8 nol % of 5-sodi um A
sul foi sophthalic acid at a'ratio by weight_ of 50:50
A. Stieromfatthating ther fPRJUeRkef F1RMEHTY BIUREM I Rer
. (12 filanments in total). in which PET and PET
a nofwpedynedbzied with 8 nol % of 5-sodi um
sul f oi sophthalic acid were di sposed alternately
B. Sﬂé’%ﬂb@' tdrmihflultrafine fibers with a fiber fineness of 0.0001

to form

torD .5 dtex from the--conjug‘ate fibers by a treatment of converting
the conjugate fibers iﬁto bundles of ultrafine fibers
..VC. Step of treating the nénwoven fabric with a high velocit? fluid
-D. Si‘:ep. of iaminating and integrating the nonwoven fabric m;'ith a-
Wévén or knitted fabric

That is, é‘fter the ultrafine fibers are obtained, they can
be transformed into a nonwoven fabric. However, the method

preferably employed for producing the nonwoven fabric in this
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hol | ow circul ar section (doughnut-1like). The extruded
filaments were .cooled by a cooling device using air
of roomtenperature, and taken up at a speed of 5000
m mn using an ejector disposed at a position of 100
cm bel ow the spinning die and using air of room
_ tenperature, being |ayered on a noving deposition
. devi ce made froma w.re r . step of
inventhncEn BR A NBErL IGHee R8T o FATB: 8500 nag SMe ster ¢
fiber fineness of 1.2 dtex. Thi s _nonwo .
treat#aarﬁéecéwE6§@§ﬁﬂ:@ﬁﬁﬁr&g£§%‘?d%%e?}%é?%n§%s %%gdﬁ%ﬁﬁﬁng 2.
treated as described in Wrking Exangle'l; to obtain h
nonwogenorsiveit f abubsegeapobed (57 uFe? aftRB Pong W SRg the
' Further, R/'r was 2.3. In succession, the )
conjubheat finé r 89 nitd Wbt ki higndEd s s 1t e smasyaven fabric
obtain a leather-like sheet. The section of the
conpoSQAPBE 1,8 t3heeheoktiabred Bpnaculd)i npel stibeodi-feeakdng with
perpendi cular to the progress direction at WP was

| L qRPsen % ] | eCct.heRnBhGhRS GORE WtcrAfine fibers.
a hlgﬁagﬁl %g§¥%gﬂu0?'%80x, angg}t&ﬁgs found that many

ultrafine _fibers .pas t o _ ’
L G PR bR ER RO RY ALALAUALh EAB- $ONRIRE 02 conjugate

' shown in Table 1. On the fraont, and rear. su C
£ ibershas| BadReto| IREe SHe@PPALGRIe G151 &h Eqééﬁegea%?i o mote
observed with an optical mcroscope at a,
by (mimgrhéisaepopfoftzZekGindbtheutoRAg2be FhReRDVBY NF- More
- fabric could not be confirned. Wrking Exanple 5 i
prefeAredjisgat es5spifanhgrapparat uBuhshesd ¢ 3 YDHPERasCT 1ess 18
- used to extrude 50 parts of polystyrene as a sea s
. pref<x@WPONEAR @tk PG /paf tis mote Rixe Berwed | sliasd @_m‘rp@néﬁtOg/cm
3 froma die wwth channels arranged to form 36 isl ands.
is noﬁhﬁr@ﬂe&l&%%g fis L ageph WSt £8gh etheby @sCDO$U MM diassitce making
usfng air of roomtenperature, and taken up at a
. yeed af 5000 m_n usi. an; ej - disposed atprdperties.
it ‘%’c%%ﬁlglnt of*40 1?:1_?% rgl o%/}v% hgllzglg%%?%gd%l e and us% ngp
‘ air of rogmtenperature ei ng l.ayered ; i s F4
FUrChERRN i GTRRRAR G raRESET G Wi e REsh Rey sen T (oot et
forma web. The,conjugate fiber obtained i.n this ca
more raema OF POGr af FR2ries OB PR HEBECANE: AT 1 GUfgF Such Problems
) sectional form Then, NP treatment was perfornmed to
as cuyricly bdt ifitbleeSf,rbnf—ahh@lgr%ﬁrn%%‘ﬂ?f-%%@amﬁ%‘leﬁ&lflﬁgr Bt needle
type needl es at a punching density of 250 needl es/cn? '
holed 308 nepdbes/ eaPottutotal ), to obtain a nonwoven
: fabric conposed of islands-in-sea type conjugate
fiRens W thvanrappar enti deasidernid @h2@0tlyé B LrEhement has
t he nonwoven fabric was i mMmersed in an aqueous -
ol uti |, ; M % e hAnl 8heopsbedkthpassing
a ro ep%%yﬁ%?ﬁgg%?%nkgga%%éw%ff%%oeénd a sgponichation '
degree qf 88%.and at ed t (OF: v since the
 PTOPHHEY VR s&’rfc%t?&e"g% os??%%nggggS%%%s fslta%ljd%ch)rﬁtent '
‘ based on the wei ght of the nonwoven fabric,_ far hei .
abrashemnkesl § BRNCC HTRRYL S| |t3’&r?e&8§’|e§}%\h°f’h¢ %io"neg%%t%qned n
i mpr egnat edwi t hpol yvi nyl al cohol (hereinafter, - £ a
the hiaflemveddaicvag 1RYA) tr¢pENeRE EDF EEFhd 2 100E tHPTELETTE
renove water. The obtai ned sheet was treated with ,
that tlb chl-eaemeht absupe BOEr1éd | tpobyshyzRmXRRT fdpfesiypy fibers
renmoved, to obtain a nonwoven fabric conposed of
are Al baki nemLoRgnt i Berrs thet dk ge futhere iDhertesstep @bdetminating
0.042 dtex. The sectional formof the ultrafine

and .faﬁgggr;%a\é@ﬁgalﬂ@ﬁt cBLT & oaNdnREFe@Sadrde is pérformed in

Ne)
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Subsequent’ly, the nonwoven fabric conposed of
ultrafine long fibers and the woven fabric of
‘Production Exanple 1 were lam nated in this order
(the nonwoven fabric conposed of ultrafine |ong
fi bers was above), and in this state, the nozzle
~plate awes used for performng WP, to treat the
- front_and.rear_s ce r.nat.el : t cess,
the SEEBH Bgriarﬂirﬁgﬁ{%grggjtgkh% 4246 %@Eo@vbﬁ%@%ﬁ%ﬁ pro

pressure of 15 MPa (

tinmes in total), r repovi

in 1), fo ng PVA and for. _entapgli
the PORSLBHAEN R FRGERES THE SOBEFBnCore Fho EoABoshEeroven oF
; sheet obtained by cuttingin the direction_ - . .

xni ttper (feddiiculiar agdithenpregtass adprererbhoaedvgptiigs of the
observed with an electron m croscope at a ; ‘

fibermghidhecadhwsveai £ab@ic tmiliioh, et SonaAg tHraVoRgRPr knitted
ultrafine fibers passed through the woven fabric.

Fabril€ $hegh: NeSedr 6€Ssadegsairdiykithg Bxigipl eellocipy fluid
obtain a leather-1ike sheet. - The obt ai ned '

| eat.her-Li heet.1as, e46e kedbndSoshan danhEabliekk sheet
treﬁﬁﬂﬁ&?ﬂgeffgégegnd r%ar surfaces o?-the | eat her-1ike

o heet, .ranges of 10 _cm sq. it btained
wich B Bioh DPoseope BrOR haoRrrRatTon arBooed o
~_cut ends of the woven fabric could not be confirned.
withansy G4 Bx RSP 5 - The | eather-1ike sheet of
Working Exanple 1 was i mersed in an, agueous solytion ¢
Ccartt BF mned eaTSf et RECRABMOVYT SBBT hamPTPCSES; & conngate
- N-500 Cone, produced by | pposha Gl Industries Co.,’
fibeld dbtadnedf aseicoitidiathlaboive gaepartuniass byt faggpp@nd/or
"Al Duck" SP-65, produced by Ipposha Ol Industries
wet HE&t, kbtha fuanthesr Gagedfiedachifver aheotboidantsifikers are
content of 0.5 W% then blushed while being dried

used Abnk00G anssormea TRELEDLAI HEMwbeal heablilke chgeisadsof the
excell ent as shown in Table 1.. On the front and rear :

conj li%%ftae? &g%é?:fs |t glge lc%q}d;h%aitjhéd( ¢ :pheslard 2RSS ek aldnefbundles

. _vverge observe an opti cal m croscope at a
ot wilSEH LSRRI, B AP PHLcB U G043 0b LR, UBHSaace ribers
for conversion inﬁo "bundles | of ultrafine fibers with a fiber
fineness of 0.0001 to d.S dtex, to form a nonwoven fabric composed
of ultrafin_eﬁ long fibers. The treatment method for forﬁning
ultréfine, fibers is not especially-limited,- ahd foxr exémple; a
mechanical method or chemif.al method can be used. A mechanical
- method is a 'method. for fc;rming ﬁltrafiné fibers by givir‘ig phyéical
sr;imulation. For example, a method of giving impar;:t such as the
abovementioﬁed NP method or the -water jet punching {(hereinafter
referred to as WJP) metho;i can be us'ed, 'ror a method of pressurizing
between rollers or an ultrasonic treétment method can also be used.

Further, as a chemical method, for example, a method of changing
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The | eather-like sheet of Wrking Exanple 1 was
i mrersed in an aqueous sol ution containing a
softeni ng dgent (trade nane "L-soft"” N-500 Conc,
produced by I pposha G| Industries Co., Ltd.) and
al so contai ning an aqueous enul sion of ethyl ene-vinyl
: ?cegate'ﬁopgggner (grade name Sum ka Fl ex (registered
rademar , produced by Sum kg .Chentex Co : .
at Lep pBA)oF hRI HOTRGR £D SRAT Ve AT TR ST UDagp fibers
.acetate copol ymer content of 0,8 wt% then blush%d - .
by swsBiliaghefagomppedngt ox08kssolving usipg GhchieRdgal compound
| eat her-1i ke sheet was excellent as shown in Table 1.
can K9 ddhal fr @epearich rlsara sue flao@sobf foeingaphapnwpien fabric
sheet, ranges of 10 cm square were observed with an
compdld 62lcdH RSO RE balr sacsRgRi il Gataroalbél 20Gonpdsable sea
cut ends of the woven fabric could not be confirned. _
comp%?’% %@gﬁ%‘%‘glgg it witiheal eaktemal ide shegliné aqueous

KIng f was imersed in an aqueous- sol ution

containi ng _a_softeni ag . e "L t1- o

soluwg’o;#%ng?%%&&@gd R EPEOhLREAETY PBERe, 1D Gunares of
Ltd.) _,and al so containi an, agyeous |.sion of. ‘v

wlexainy] EXBTTF A CRECObUR TOTHPhEr TEer e Ent G sinee
Flex (registered tradenmark) 755, produced, by Suni

the r@tdedesk sConpanyredi dpt B4RV, Oén‘ﬂOWJr%e%P‘fJor%‘Hi‘ﬁ%‘bg’ﬁ from
et hyl ene-vinyl acetate copol yner content of 30 w %

the uskebfbhngheslwmte BEimgedtirad 40 abltline agqueouyggolution
obt ai ned | eather-1ike sheet was excellent as shown in

referh®d @olhePe thealr adneand seantsonfates pf Gheo 14, and-the
'eat her-1i ke sheet, ranges of 10 cm square were

chemicg)aslekgbﬁ\g:o%tihoﬁnt}‘?@tlii@ udker 9SGOpe edbedially 1imited. For
magni f1 cation of 200x, but cut ends of the woven ,

exampffeb,r _ia?n Ca%%edourEOts%u&?&EiéﬁgaiMé‘i&g c‘Ef‘c_?eﬂPi@ Sk inorganic
salt with the pH kept‘“in the abovementioped range can be .used, and
examples of the sanlt include al'kalz-'L metal salrt's such as sodium
h?drokide, ~ potassium hydroxide, 1lithium hydroxide, sodium
carbonate and sodium hydrogencérbc&nate and alkaline earth .metal
salts such as célc;um hydroxide and magnesium hydroxide. Further,
as requiréd, an amine such as triethandlamihe, diethanolamine or
monoethancolamine, of weight loss accelerator, carrier, etc. can

also be used 'together. Above all, sodium hydroxide is preferred

in view of cost, handling easiness, etc. Further, after the sheet

is treated with the abovementioned neutral to alkaline agueocus

solution, it is preferred to remove the chemical compound,
decomposition product, etc. remaining’ after neutralization and

washing as required, before drying.
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The nonwoven fabric conposed of ultrafine |long fibers
of Working Exanple 1 and the woven fabric of
Production Exanple 1 were lamnated in this order
(the nonwoven fabric conposed of ultrafine |ong
fibers was above), and in this state, a
: pol yur et hane- based adhesive was applied to stick them
: t--ggec{ehsecrrib%r&jéinggg,V\acff@ep%_n@%gw%_&h £4yr D alor@loskB06E long
1n”succession, the processing as in Wrking Exanple 1
. was perforned to obtain. a.leatherslike sheet te fibers
conjugrtecht BFHed S Qg{:ﬁé?‘?iii e tgheee({i@v\%‘ksé%kcel L ent as
, shown in Table 1. On the front, and.rear surfaces_o
are comeefbad Hartd PREALRERT o5 gi%eé R séce. aﬁ’ermmér‘fé"nwo"en
observed with an optical mcroscope at a Tt
fabrinagoimbbeatli ofi witoadine biengufilkens ot thie Wvéter- It s
fabric could not be confirmed. Further, the sheet was |
prefedréRl tosteriahakhe sheettexcel lterntingewithst dAghayelocity
~and extension recovery rate. Wrking Exanple 10 A ' :
£1uid el MO RIRNY, € AF drniy ki Exeaphentl Bxceptethatreams,
a conjugat e spinning apparatus heated to 290C was
e19Sed (16Xt  PET angsRWhhi8 At ta ratd o (my wetgbt  The
Sl,mulloéian?@:t‘% %fr%%glg ciglzte %o.rrs:‘@c[)irm ng six filaments of each ‘
polymer (12 filanments intohallyiih, BET ant Sk allows
. comblgiadd ol glpt%’?erf'g&tnéﬂt %Qihéc‘{}gb%% a E%I 'ow circul ar
section (doughnut-Ilike). The conjugate fib her-1ik
~ the ubbxraﬁh@a(hq«slgtﬁ%é%%sté’ %ﬁ&lag%ﬂ%&JP% Ryledss bfe pegeher-like
. dtex. Then, NP treatnent was perforned as in W)L}l(l an the
- sheetExafipl €hils ( 300 endd@resrene pa tRicdured + §SBEEARnE Y
: nonwoven fabric-conposed of conjugate. long fibers .
aboveahdrt it eappatoests sdeis thp ¢fhe) Pfif qpemem between the fibers
Subsequent |y, the nonwoven fabric conposed of )
1ike1§P%U9é_t Entoign &d her wraaddt hive whikear'sf abkied yofo be entangled
. roduction Exanple 1 were lanminated in this order
by hi%I hgeﬁggmy APk aGaResed roh tCON] ugale ihoegtion uses NP

. s was” above), and in this state, WP was
erforped ysi.n el af e W tdpy hetes, 0kiBcd4 dfellent
treaﬁ?%t gf‘grdil%ﬁg%egf{}%%%7°?nterval s (nozzle plate by, - .
to treat the front and rear .surface Ly 1.6l ¥pat 523
entangeneRhio s fdeq o%lﬁﬁrﬁi eﬁdgt Eéqj)eet% bgéraég‘{sélﬁﬁeﬁof e BESE
_ MPa (4 times in total), for entangling t ultrafine
high fyekeei Bndt Ferd | BifHERS Ny 0T PhEERS T ngl fth 6001 ko
woven fabric. Further, the conjugate fi bers_vverﬁ_ and
0.5 Qs caldae spiciell Leptnvensanatlemehs Por LebRFELRPORIPRTD teras
ultrafine fibers. The section of the conposite sheet |
to b&UbbLAihEE Piretshomeperpendifdulidr treatmensr ogfesscombining
direction at WP was observed with an el ectron
thesTGRRASCPPE AL s fe HBGH &£h cabyDBmeht Mibhodandthe muss preferred
, ound that many ultrafine fibers passed through the ,
woven fabri Lest N8 L9880 Sects@pal ciofitn pfentangle
pro@ﬁ@ﬁ?tf“gﬂl%g E#B‘%Fsg vas al rmsfé%i rcular, and R'r was
_ 2.3, . The coppgosite_shee btai § NP, erting
COHJH%@E?i%Jelﬁe%%&}tﬁb\ﬁsgg?ggggge §§£s t"|%n V\brg%rﬁgﬁfExarrplcgnv
1, to obtain a leather-1like shetet

: . . T .
the ocbrivaede| BHRHET - 17K R CHa’t doddiatdie 4458 8un P noPtat™
Table 1. On the front and rear surfaces of the .
ultrhéaphefibdkeo§ el 00T 4vgRsS FItad BRASHRFIYRR LY pertorming
' observed with an optical mcroscope at a =
highMegnbEieat Foniaf t288xpebut cAt ©nds WWinghd twdpepreferred to
fabric could not be confirnmed. Further, the sheet was

pertBriflile $b) altchabt a sshierlt iaxs abbentt dgramdirens worvemage knitted
and extension recovery rate. -
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Wor ki ng Exanple 11 A web was prepared as in WrKking
Exanpl e 1, except that a conjugate spinning apparatus
heated to 290C was used to extrude 50 parts of a
copol yester consisting of 68 nol % of terephthalic
acid, 17 nmol % of isophthalic acid and 15 nol % of
5-sodi um sul foi sophthalic acid as a sea conponent and

" 50 parts of PET as I sl t,1fkhamidediéng fibers
fabrl‘&vi"fhtléH&ﬁé‘P@wﬁ?’?Engg%r%%@%F%%%@@ands. The
conjugate fibers obtained,in this.case _had ' : high
by LanineHoss ¢hes KR il SBLFFEH AFPEact iaélﬁaalpa%%fr"f%%‘mg R
, Then, NP treatnent was perforned as intWE)ar Ki n?_a ca weight
velocExanpleid (=50 nweddl ednchei FRE8tH9Te G obPAFn®A ;
“nonwoven fabric conposed of islands-in-sea t¥pe . < hich
of thEORbME8YEn | Bilgrid hevmpordd aih wWppademe deRrsi . ybg¥s 1s nhig
0. 200 g/ cnB. Subsequently, the nonwoven fabric 5 )
9566, Rferf ORI bIRE ecbRpEs bitberfs nd atffimenduvary  fibers is
when %glbrgr)i c of Peroducti on Exanple 1 were lamnated in this
ander. (the fLakei ce CorPoSere Ofreponpagatfe tlongfluid
treatfafib&lst(hwa% Hggiﬁe\ér)%,ﬂoan?&: nthis case, WP for jetting
. _hot water of 95C using the z | Al Ee b Waerefore, it is
increggpfor RBY 18 ??ég?r?‘hgré?gﬁ‘tgggn%%gar “surfaces

~alternately at a treatnent speed of 10 ' i 1€t i

di£fignads ipeokfaimm aivbagtht?%%ngﬁe?d}°d}‘5°g’%Hn te8r3k fitfla high
WP of roomtenperature using the nozzle plate b was

uni t -pevfao meEgto byr ddoht FelPocdiy dndiied S8 rates ,
alternately at a treatnent speed of 10 mMmnmin at.a jet . ...
PressHie DivaftiMin, 64 1§ fesind thetap JWOVGy OE&%‘Q‘P%M@HC
the ultrafine fibers and for |am nating and 1 )

is 1dmibEeOrad i ng Middhdiha e emdabrwicth Ruttimy untiffe ageg welght

' conponent of the conjugate fibers was dissol ved by

' hot t.er e vednbofing@nyeesi waight cof the nonwoven

can by ©P4 |1‘r?jleeaf iﬁegggs.thﬁlzggﬁul trafine fibers had a fiber

fineness of out 4 h@rcof bbheess a
fabr;cg'l()ﬁﬁolsq‘:f e agﬂ%&a%cﬁ?nge 2t11%t £8 a2 a¥ N e 38 leing b ene

I'n the direction perpendicular to
the progress direction._at -WP.. .0b Wi-bh 8Re problem
compa T RPErBEEEOS S AT DR Sl T00E 1

: was found that many ultrafine fibers passed t |?U‘19%r £ the
that t tlee wobEn i fabr PEOPRGFLREr 2Xthd VTS %&ttﬁ’oena‘%u orm i
of the ultrafine fibers observed with an electron .. o .
conjiGEtestidperaas dhemonwsivesufabr 1EnPRPeesP%TT © A
- The conposite sheet obtained as described above was |
or kRiEEeasednasci As\Wirkiing 1Exanpl ecdurt o BiRefipldy 1in View of
. | eat her-1i ke sheet. The obtained | eather-1ike
tens%i‘geét%‘\@&gﬁ%(,c%éa%nfst%énglmmmanaﬁ’ﬂﬁ:mﬂ.re@isttlaeachrpnpperty,
and rear surfaces of the |eather-like sheet, ranges
.. . Of 10.cm s I £ rQR8eLVEednWkt Budingpth€aloven or knitted
it l?ﬁpﬁ%%%%ﬁ%&la%t agz %&nf??cati on of 200x, but cut ends.
of the woven fabri oul L e Lcanfd niRdgrE¥ihBetne woven
fabrifeagRedP wilta REM ggt lrlgfng%éb%ie ggheet Texcel ent “in
extensi on rate and extension recover.y, r : £ ultrafi ~
or kedtpedatiopsiexand &b nonwoVeTPorg récnézzr%’vgn\g)\?esr?df Sorivc o me_
conposed of ultrafine long fibers obtained as .in ..
longWi king 1 anigheve] oW by BT (HREAE¥AT Bl M T BCTRs e Sheet
performed to treat the front and rear surfaces | o
can BbiSHBALELY W tlodt eattneinty sywed iHBTE0CAAF AL AE1RT e woven
pressure of 8 MPa (4 tines in total), for entangling

or khil¢ Wd raafdmne fibers.

Further, if the obtained nonwoven fabric composed of
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The surface of the sheet obtained as descri bed above
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The obtained | eather- |ike sheet was poor in abrasion
resi stance property though it had relatively soft
hand as shown in Table 1. On the front and rear
.surfaces of the leather-like sheet, ranges of 10 cm
square were observed with an optical mcroscope at a
magni fi cation of 200x, and nore than 50 cut ends were

such ;e?;rrl]%j%rljsn atxsheN]\_g\Dggga{:r%g{lltcor[ Eabkle ]p]eed fqu.dCtEI‘eat%eazat and

methods of bonding can be employed. In this invention, among these
methods, in view of excellent drapability, a methodr of entangling
is employved, and since entanglement can be achieved wi thout damaging
the knitted fabric, high velocity fluid treatment is used.

It is preferred that the twist number of the yarns
constituting the woven or knitted fabric is 100 T/m or more. More
preferred is 200 T/m or more. Further, 2000 T/mor less is preferred,
and 1800 T/m or less is more preferred. 'I‘hé reascons are that if
the twist number is less than 100 T/m, the water penétration
capability of the woven or knitted fabric becomes low, and during
high velocity fluid treatment, the fluid is rebounded, making
uniform processing difficult, hence making it difficult to raise
. the flow rate, and that if the twist nufnber is more than 2000 T/m,
the hand is likely to be hard. The twist number in this invention
is obtained by untwisting a yvarn under a load of 90 x 107 cN/dtex
by a twist counter, and dividing the number of untwistling times
found when the varn has been completely untwisted, by the lenétﬁ
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 treatmen_t
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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{(B) step. That is, the treatment for converting into bundles of
ultrafine fibers and the high velocity fluid treatment for achieving
entanglement are performed simultaneously. Using high velocity
fluid treatment for both converting splittable conjugate fibers
into bundles of ultrafine fibers and achieving entanglement or for
both dissolving the.component soluble in the high velocity fluid
and achiéving entanglement allows the process to be simplified.
However, performing high velocity fluid treatment at least also
after the conversion treatment into bundles of ultrafine fibers
has been virtually completed is preferred for making more ultrafine
fibers entangled with each other. Further, performing high
velocity fluid treatment after completion ‘of the conversion
treatment into bundles of ultrafine fibers is preferred.

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

performed multiple times, the diameter and intervals of the holes
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are not required to be always identical. For example, a nozzle with
a large hole diameter and a nozzle with a small hole diameter can
also be used together. However, it is preferred to use a nozzle
-with holes of the abovementioned configuration at least once.
Especially it is not preferred that the hole diameter is more than
0.20 mm,.since the impact marks of water streams are strongly given
to the surface, to lower the smoothnesé. Further, it is not
preferred either that the hole diameter is less than 0. 06 mm, because
of the problem that the holes aré likely to be clogged, and therefofe
that water must be precisely filtered to raise the cost.
Furthermore, the water jet runs toward the nonwoven fabric,
and some of the water is rebounded from the top surface of the
nonwoven fabric while the other water passes through a suction box,
to be removed. In this case, though the water rebounded from the
top surface of the nonwoven fabric adversely affects the uniform
treatment, it is found that since the woven or knitted fabric is
laminated as described before, the water penetration capability
can be enhanced to increase the rate of the water passing through
the suction box and removed. Therefore, the laminated woven or
knitted fabric allows processing under conditions stronger than
before, to obtain the intended abrasion resistance property.
Further, for the purpose of achieving uniform entanglement
in the thickness direction and/or'for the purpose of improving the
smoothness of the surface of the nonwoven fabric, the treatment

is preferably repeated many times. Furthermore, the water stream
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pressure should be selecte_d appropriately in response to the
unit-area weight of the nonwoven fabric to be treated, and it is
preferred to use a higher pressure for a nonwoven fabric with a
larger unit-area weight. The mulﬁiple times referred to here mean
the number of times when the nonwoven fabric passes esach nozzle
plate having holes arranged in the direction perpendicular to the
conveyor and/or cylinder carrying the nonwoven fabric.
Meanwhile, before the nonwoven fabric composed of conjugate
long fibers or the nonwoven fabric composed of ultrafine fibers
ig treated with a high velocity £1luid, 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 ﬁhe nonwoven fabric, or
after completion of entanglement, a wire mesh screen or the like
can be inserted between the nonwoven fabric and the nozzle for water
sprinkling treatment. In this way, the ultrafine fibers can be
entangled with each other till the 10% modulus in the warp direction
becomes preferably 8 N/cm or more, more preferably 10 N/cm or more.
In general, in case of ultrafine fibers obtained £from
conjugate fibers, ultrafine fiber bundles, each bundle congisting
of ultrafine fibers, are mainly entangled with each other, but if
the nonwoven fabric composed of ultrafine long fibers of this
invention is treated as described above, a nonwoven fabric composed

of ultrafine fibers in which the ultrafine fibers are highly
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entangled with each other to such an extent tha’l; the entanglement
between the ultrafine fiber bundles is little observed can be
obtained. PFurther, this achievement can also improve the surface
properties such as abrasion property in this invention.
Further, since the lamination between the woven or knitted
fabric and the nonwoven fabric composed of ultrafine long fibers
can be achieved with entanglement and integration by the high
velocity f1luid treatment, it is preferred to perform. the
- abovementioned (C) and (D) steps simultaneocusly. With 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 unliike the lamination and integration by NP, high
physical properties can be obtained. 1In this case, it is necessary
that at least some of the ultrafine fiberé pass through the woven
or knitted fabric. The passing of the ultrafine fibers through the
woven or knit‘ted fabric can be achieved by greatly moving the fibers
during the high velocity fluid treatment. Therefore, the passing
can be achieved by such means as adjusting the entanglement achieved
by NP without making extremely strong entanglement, using a nozzle
with a larger hole diameter for the high velocity fluid treatment,
enhancing the pressure of high velocity fluid treatment, and
lowering the processing velocity of high velocity fluid treatment.

Furthermore, a structure in which the woven or knitted fabric
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is held between a nonwoven fabric composed of ultrafine long fibers
and another identical or different nonwoven fabric is also preferred
since nonwoven fabrics appear on both surfaces, to provide an
appearance guality different from that of the woven or knitted
fabric. The means for robtaining this structure is not especially
limited. For examples, fibers with an average fiber length of 0.1
to 1 cm and an average fiber finenegs of 0.01 to Q.S dtex are beaten
in water containing a water soluble resin, etc., to prepare a
dispersion with the fibers dispersed at a concentration of about
0.0001 to about 0.1 wt%, and the dispersion is, for example,
deposited on a wire mesh screen to drain, for producing a nonwoven
fabric composed of staple fibers. This nonwoven fabric and a woven
or knitted fabric are entangled with each other beforehand by high
velocity fluid treatment, and this laminate is overlaid on a
nonwoven fabric composed of ultrafine long f_ibers with the woven
or knitted fabric kept in contact with the nonwoven fabric composed
of ultrafine long fibers. The laminate is further treated with a
high velocity fluid, to obtain a leather-like sheet consisting of
a nonwoven fabric composed of ultrafine fibers, a woven or knitted
fabric and a nonwoven fabric composed of staple fibers.
Moreover, it is preferred that the leather-like sheet of this
invention is napped at leéast on one surface. Meanwhile, the
leather-like sheet of this invention is substantially formed of
a fiber material but has surface appearance similar to that of

general natural leather or artificial leather unlike a mere nonwoven
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fabric. Further, as described above, in view of the abrasion
property of this invention, it is preferred that the nap length
is shorter. Aé the means for cbtaining nap, raising treatment using
sand paper, brush or the like is preferred. If the leathei‘—like
sheet is dyed, the raising treatment can be performed before and/or
after dyeing.

FPurther, it is preferred that the leather-like sheet is dyed.
The method for dyeing the nonwoven fabric composed of ultrafine
staple fibers is not especially limited, and the dyeing machine
used can be a jet dyeing machine, thermosol dveing machine or high
pressure jigger dyeing machine, etc. In view of the excellent hand
of the obtained leather-like sheet, it is preferred to use a jet
dveing machine for dyeing.

For the purpose of further enhancing the abrasion resistance
property in this invention, fine particles c-an be added to the napped
leather-1like sheet of this invention.

In the case where fine particles are added, the material of
the fine particles is not especially limited, if the particles are
insoluble in water. Examples of the fine particles include
inorganic materials‘such as silica, colloidal éilica, fitanium
oxide, aluminum and mica and organic materials such as melamine
resin.

In view of excellent washing durability and the effect of

enhancing the abrasion resistance property, it is preferred that

the average particle size of the fine particles is 0.001 um or more.
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More preferred is 0.01 pm or more, and further more preferred is
0.05 um or more. Further, 30 pm or less is preferred, and 20 pm

or less is more preferred. Further more preferred is 10 um or less.
Meanwhile, the average particle size of the fine particles can be
measured by using a measuring method suitable for the material and
gsize of the fine particles, for example, by a BET method, laser
method, dynamic scattering method, coal tar method, etc. In this
invention, the volume (mass} average particle size obtained using
a BET method is especially preferred.

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

The means for adding the fine particles can be adequately
selected from a pad method, a method of using a jet dyeing machine
or jigger dyeing machine, a method of spraying with a spray, etc.
Further, a texture agent and anti-pilling agent can be added to
the sheet as required. The means for adding a texture agent and
anti-pilling agent can be adeguately 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.
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Further, for obtaining soft hand and smooth surface touch,
it is preferred that the leather-like sheet of this invention
contains a softening agent. &g the softening agent, it is preferred
to adequately select from those generally used for woven and knitted
fabrice in response to the material of fibers. For example, they
can be adequately selected from the names of texturé agents and
goft finishing agents enumerated in Senshoku Noter(= Dyeing
Notebook) 23%¢ edition, (published on August 31 2002 by Kabushiki
Kaisha Shikisensha Co., Ltd.). 2among them, in view of excellent
softness effect, a silicone-based emulsion is preferred, and an
amino-modified or epoxy—mod-ified silicone-based emulsion is more
preferred. If any of these softening agents is contained, the
abrasion resistance tends to decline. Therefore, it is preferred
to appropriately adjust the amount of the softening agent and the
amount of the abovementioned fine particles in reference to the
balance between the intended hand and the abrasion resistance
property. Therefore, though the amount is not especially limited,
a range from 0.01 to 10 wt% based on the weight of the leather-like
sheet ig preferred in view of the balance between the hand and the
abrasion resistance property and less stickiness.

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

In view of cost, it is preferred to add the fine particles and the
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softening agent simultaneously. Meanwhile, it is preferred that
the fine particles and the softening agent-are added after dyeing.
It is not preferred that they are added before dyeing, for such
reésons-that they may come off during dyeing to reduce the effects
and that irregular dyeing may occur.

[Examﬁles]

This invention is explained below in more detail in reference
to examples. The physical property values of the examples were
measured according to the methods described below.

(1) Unit-area weight and apparent density

The unit-area weight was measured according to the method of
JISL 10968.4.2 {1999). Further, the thickness was measured using
a dial thickness gauge {(trade name “Peacock H”, produced by Ozaki
Mfg. Co., Ltd.), and the apparent density was obtained by
calculation from the value of unit-area weight.

(2} Abrasion resistance property

In the abrasion resistance test measured according to JIS L
1096 (1999) 8.17.5 Method E (Martindale method) Load for 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
employed as the evaluation result, and with regard to weight loss,
the weight loss after 20000 times was employed as the evaluation

result.
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(3) stiffness

In the bending repulsion test measured according to JIS L 1096
(1999) 8.20.1 Method A (Gurley method), a 38 mm long and 25 mm wide
sample was measured.
(4) Cross sectional form and ratio R/r of the diameter R of the
minimum circumscribed circle to the radius r of the maximum
inscribed circle of ultrafine fibers

The cross sectional form of an ultrafine fiber was observed
with an electron microscope, to obtain the cross sectional form
and the ratio R/r of the diameter R of the minimum circumscribed
circle to the diameter r of the maximum inscribed circle.
{5) Appearance

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

A low viscosity component consisting of 100% polyvethylene
terephthalate (BET) with an intrinsic viscosity of 0.40 and a high

viscosity component consisting of PET with an intrinsic viscosity
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of 0.75 conjugated side by side at a conjﬁgation ratio by weight
of 30:50 were spun and stretched to obtain 12 side-by-side conjugate
fiber filaments of 56 dtex. They were twisted in the & twist
airection at a twist number of 2400 t/m and set with steam at 75°C.
The yarn was used as warp and weft, to form a plain weave as a woven
fabric with a weave density of 93 x 64 yarns/2.54 cm and 57 g/m”.
The woven fabric was relaxed at 110°C for 20 minutes using a jet
dveing machine, to obtain a woven fabric with a unit-area weight
of 85 g/m°.

Production Example 2 (Production of a knitted fabric)

PET 100% with an intrinsic wviscosity of 0.65 was spun and
stretched toobtain 12 fiber filaments_ of 56 dtex. Thevweres twisted
in the 8 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
technigue 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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sulfoisophthalic acid as a sea component, and 50 parts of PET as
. an island component from a die with channels arranged to form 36
islands. The extruded filament was cooled by a cooling device using
air of room temperature, and taken up at a speed of 5000 m/min using
an ejector disposed at a position of 100 cm below the spinning die
and using air of room temperature,_being layvered on a moving
deposition device made from a wire mesh screen, to form a web. The
coﬁjugate fiber obtained in this case had a fiber fineness of 3
dtex and a circular cross sectional form. Then, NP treatment was
performned to punch both the front and rear surfaces using 1 barb
tyvpe needles at a punching density of 250 needles/cm® (500
needles/cm® in total), to ébtain 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 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
aqueous solution by 112 wt% based on the weight of the sheet,
immediately continuously treated for decreasing the weight in a
box filled with steam of 90°C by microwaves for 5 minutes, washed
with water and dried, to obtain a nonwoven fabric composed of
vltrafine long fibers with a fiber fineness of about 0.042 dtex.

The cross sectional form of the ultrafine fibers was almost circular,
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and R/r was 1.1. Then, the nonwoven fabric composed of ultrafine
long fibers and the woven fabric of Production Example 1 were
laminated in this order {(the nonwoven fabric composed of ultrafine
long fiber-s was above), and in this state, a nozzle plate with holes
of 0.1 mm diameter arranged at 0.5 mm intervals (nozzle plate a)
was.used for performing WJP, to treat the front and rear surfaces
alternately at a treatment speed of 10 m/min at a jet pressure of
15 MPa (4 times in total), for entangling the ultrafine fibers and
laminating aﬁd integrating With the woven fabric. The cross
section of the composite sheet cut in the direction perpendicular
to the progress direction at WJIP was observed with an electromn
microgscope at a magnification of 100x. It was found that many
ultrafine fibers passed through the woven fabric.

The surface of the composite sheet cbtained 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 dyed with a disperse dye using a circular
dveing 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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Working Example 2

The nonwoven fabric composed of staple fibers of Production
Example 3, the woven fabric of Production Example 1 and the nonwoven
fabric composed of ultrafine long fibers of Working Example 1 were
laminated in this order (the nonwoven fabric composed of staple
fibers was above), and in this state, the nozzle plate a was used
for performing WJP, to treat the front and rear surfaces alternately
at a treatment speed of 10 m/min at a jet pressure of 15 MPa (4
times in total), for entangling the ultrafine fibers and for
laminating and integrating with thé woven fabric. The sectioﬁ of
the composite sheet obtained by cutting in the direction
perpendicular to the progress direction at WJP was observed with
an electron microscope at a magnification of 100x, and it was found
that many ultrafine fibers passed through the woven fabric.

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

The obgained 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 square were observed With an optical microscope
‘at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed. Further, the sheet was a well stretchable sheet
excellent in extension rate and extension recovery rate.
Working Example 3

The nonwoven fabric composed of ultrafine long fibers of

Working Example 1 and the knitted fabric of Production Example 2
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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 fromnt and rear
surfaces alternately at a treatment speed of 10 m/min at a jet
pressure of 15 MPa (4 times in total), for entangling the ultrafine
fibers and for laminating and integrating with the woven fabric.
The section of the composite sheet obtained by cutting in the
direction perpendicular to the progress direction at WJP was
observed with an electron microscope at a magnification of 100x,
and it was. found that many ultrafine fibers passed through the woven
fabric.

In succesgion, the same treatment as in Working Example 1 was
performed to obtain a jeather-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.
Working Example 4

A conjugate spinning 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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hollow ciicular section (doughnut-like). The extruded filaments
were cooled by a cooling device using air of room temperature, and
taken up at a speed of 5000 m/min using an ejector disposed at a
position of 100 cm below the spinning die and using air of room
temperature, being layered on a moving deposition device made from
a wire mesh screen, to form a web. The conjugate fibers obtained
in this case had a fiber fineness of 1.2 dtex.

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

In succession, the treatment as in Working Example 1 was
performed to obtain a leather-like sheet. The section of the
compoéite 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-1like sheet,
ranges of 10 cm sqguare were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be coniirmed.

Working Example 5
2 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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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 l;‘:lyered
on a moving deposition device made from a wire mesh screen, to form
a web. The_ conjugate fiber obtained in this casé had a fiber
fineness of 3 dtex and a circular sectional form. Then, NP treatment
was performed to punch both the front and rear surfaces ﬁsing 1
barb type needles at a punching density _of 250 needles/cm’® (500
needles/cm® in total), ‘to obtain a nonwoven fabric composed of
islands-in-sea type conjugate fibers with an apparent density of
0.200 g/cm’. _Then, rhe nonwoven fabric was immersed 1n an agueous
solution containing 12 wt% of polyvinyl alcchol with a
polymerization degree of 500 and a saponification degree of B8%
and heated to about 95°C, to have polyvinyil alcohol-deposited by
25% as solid content based on the weight of the nonwoven fabric,
fér 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
wag treated with trichlene of about 30°C till polystyrene was
perfectly removed, to obtain a nonwoven fabric composed of ultrafine

long fibers with a fiber fineness of about 0.042 dtex. The sectional

form of the ultrafine fibers was almost circular, and R/r-was 1.1.
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Subseguently, the nonwoven fabric composed of ultrafine long fibers
and the woven fabric of Production Example 1 were laminated in this
order (the nonwoven fabric composed of ultrafine long fibers was
above), and in this state, the nozzle plate 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 obtained by cutting in the direction
perpendicular to the progress direction at WJP was cbserved with
an electron microscope at a magnification of 100x, and it was found
that many ultrafine fibers passed through the woven fabric.

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

The obtained leather-like sheet was excellent as shown in
Table 1. On the front.and.fear 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.
Working Example 6

The leather-like sheet of Working Example 1 was imﬁersed in
an agueous solution containing a softening agent (trade name
*L-soft” N-500 Comnc, produced'by‘Ipposha 0il Industries Co., Ltd.)
and fine colloidal gsilica particles (trade name “Al Duck” SP-65,
produced by Ipposha 0il Industries Co., Ltd.}, and wringed to

achieve a colloidal silica content of 0.5 wt%, then blushed while
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being drigd 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 c¢m sqguare 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 0il Industries Co., Ltd.)
‘and also containing an agueous emulsion of ethylene-vinyl acetate
copolymer (trade name Sumika Flex (registered trademark) 755,
producaibySumikaChemtekCompamy,Limited),andwringedtoachieve
anethylene—vinylacetatecopolymercontentof{JJ3wt%,thenblushed
while being dried at 1006°C.

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 sqguare were observed with an optical microscope
at a magnification of 200x, but cut ends of the woven fabric could
not be confirmed.

Working Example B

The leather-like sheet of Working Example 1 was immersed in

an agueous solution containing a softening agent {trade name

“L,-soft” N-500 Conc, produced by Ipposha 0il Industries Co., Ltd.)
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and also containing an agqueous emulsion of ethylene-vinyl acetate
copolymer {trade name Sumika Flex (registered trédemark) 755,
producadbySumikaChemtaxCompany,Limited),andwringedtoachieve
an ethylene-vinyl acetate copolymer content of 30 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 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 S

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 stats, a polyurethane-based
adhesive was applied to stick them together, and they were bonded
with dry heat of 100°C. In succession_, the processing as in Working
Example 1 was performed to obtain a leather-like sheet;

The obtained leather-like sheet was excellent as shown in
Table 1. On the front and rear surfaces of the leather-like sheet,
ranges of 10 cm square were observed with an optical microscope
at a magnification of 200x, but cut ends of ﬁhe 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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Working Example 10

| A web was prepared as in Working Example 1 except that a
conjugate spinning apparatus heated to 290°C was used to extrude
PET and nylon 6 at a ratio by weight of 50:50 from a die for forming
six filaments of each polymer (12 filaments in total) with PET and
nylon 6 disposed alternately radially in a hollow circular section
(doughnut-like) . The conjugate fibers obtained in this case had
a fiber fineness of 1.2 dtex. Then, NP tréatment was performed as
in Working Example 1 (500 needles/ cm® in total}, to obtain a nonwoven
fabric composed of conjugate long fibers with an apparent density
of 0.200 g/cm3. Subsequently, the nonwoven fabric composed of
conjugate long fibers and the woven fabric of Production Example
1 were laminated in this order {the nonwoven fabric composed of
conjugate long fibers was above), and in this state, WJP was
performed using a nozzle plate with holes of 0.14 mm diameter
disposed at 0.7 intervals (nozzle plate b), to treat the front and
rear surfaceg alternately at a treatment speed of 10 m/min at a
jet pressure of 35 MPa (4 times im total}, for entangling the
ultrafine fibers and for laminating and integrating with the woven
fabric. Further, the conjugate fibers were physically split by
‘water streams for conversion into ultrafine fibers. The section
of the composite sheet cut in the direction perpendicular to the
progress direction at WJP was observed with an electron microscope
at a magnification of 100x, and it was found that many ultrafine

fibers passed through the woven fabric. Further, the cross
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sectional form of the ultrafine fibers was almost circular, and
R/r was 2.3.

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

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

order (the nonwoven fabric composed of conjugate long Eibers was
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above), aﬁd in this case, WJP for jetting hot water of §5°C using
the nozzle plate b was performed to treat the front and rear surfaces
alternately at a treatment speed of 10 m/min at a jet pressure of
10 MPa {4 times in total). In succession, WJP of room temperature
using the nozzle plate b was performed to treat the front and rear
surfaces alternately at a treatment speed of 10 m/min at a jet
pressure of 35 MPa (4 times in total}, for entangling the ultrafine
fibers and for laminating and integrating with the woven fabric.
Further, the sea component 6f the conjugate fibers was dissolved
by hot water, to be removed for comnversion 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. Tt was found
that many ultrafine fibers passed through the woven fabric.
Further, the cross sectional form of the ultrafine fibers observed
with an electron microscope was almost circular, and R/r was 1.1.

The composite sheet obtained as described above was processed
as in Working Example 1, to obtain a leather-1like 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 observed with an optical microscope
at a magnification of 200x, buf 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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Cémparative Example 1

For the nonwoven fabric composed of ultrafine long fibers
obtained as in Working Example 1, WJP using the nozzle plate a was
performed to treat the front and rear surfaces alternately at a
treatment speed of 10 m/min at a jet pressure of 8 MPa (4 times
in total),rfor 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 silicon 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 dveing 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
sulfoisophﬁhalic acid as a sea component and 50 parts of PET as
an island component from a die with channels arranged to form 36
islands. The extruded filament was cooled by a cooling device using
air of room temperature, and taken up at a speed of 5000 m/min by
an ejector disposed at a position of 100 cm below the spinning die
and using air of room temperature, being layered on a moving
deposition device made from a wire mesh screen, to form a web. The

conjugate fiber obtained in this case had a fiber fineness of 3
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dtex and had a circular sectional form. This web and the woven
fabric of Production Example 1 were laminated, and NP treatment
was performed to treat from the sider 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 conjugate long fibers with an apparent density

of 0.255 g/cm3 and the woven fabric were integrated. Then, the sheet

was immersed in water heated to about 85°C, to be shrunken for 2

minutes, and dried at 100°C to remove water. The obtained sheet
was immersed in an alkaline agueocus solution containing 100 g/1
of sodium hydroxiée and 15 g/l of a surfactant, to be impregnated
with the alkaline agueocus solution by 112 wt% based con the weight
of the sheet, immediately continuocusly 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 ultrafine long fibers with a fiber fineness of about
0.042 dtex and the woven fabric were integrated. The sectional form
of the ultrafine fibers was almost circular, and R/rwas 1.1. Then,
WJIP using the nozzle plate a was performed to treat the front and
rear surfaces altermnately at a treatment speed of 10 m/min at 15
MPa (4 times in total), for entangling the ultrafine fibers. The
section of the composite sheet cut in the direction perpendicular

to the progress direction at WJP was ocobserved with an electron
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microscope at a magnification of 100x, and it was found that though
many ultrafine fibers passed rtl'rxrough the woven fabric, the woven
fabric wag partially cut by the NP treatment performed for
integrating the nonwoven fabric and the woven fabric.

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

The obtained leather-like sheet was poor in abrasion
resistance property though it had relatively soft hand as shown
iy 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 Iound
in the woven fabric.

[Table 11}
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According to this invention, even a nonwoven fabric
substantially not containing any el astoner and nainly
conposed of a fiber material is used, a leather-1like
sheet with sufficient physical properties and
appearance qual ity can be obtained. Since the
at her-1ike.sheet .0 his invention has such
I%§ S FRAGPESLASY ﬁecyclability, easy care
erty and yellow ng resistance, it can %;kgourse
ACO%C{;%@d s TOESt HOWED Vi (018! T dPTeogen tabric
m scel | aneous goods, abrasive cloth, w per and
sutfsitensizl Anchabovantdin ing agan chaskepeeiad yainly
preferably used as car seat and clothing owing to
contesydl abi i fybandmeharaeteisstisedhandleatierteise sheet
docunent] Clains [Claim1l] A leather-like sheet as a
witGOMReSt e sheeh aarsilsbirbgees sent arad |aprefarancenwosehty
fabric conposed of ultrafine long fibers in which

ca:rlJ lk}er %B'tﬁ?n&ibeéfm% tihea 1kbbkee-f1neness=0foH.43Q61 to
.5 dtex are entangled wth each other, and a woven

j_nv gghtﬁa% sﬁﬁ?reﬁcef@{ta%%@&iﬁgg 4 r@&@*t:l@fni?@?t easy

orenenti one trafine fibers pass

hro en or knitted fabric, that t
Ca%wef%%&ﬁ LT GTRu st RGT WA | 5 ne” e aSTBRSS P2

loss is 10 ng or _less in the evaluatlon of . abrasi on

U3 GRSt BHOE  Mhd THEELERESShERE F5=6ubStant) aTTS 1S
conposed of only a fiber material of a non-elastic

goqbt y redirasipel almtdy Aipeat Aef- FLkeeEhedtS TG dilng ¢
to claim1, Werein the ratio R'r of the dianeter R

cafbd hepetns iy ofeGurEBeny begdchs cter trathendi aheteing
of the maximuminscribed circle in the ,cross section

owDigthe afeyernmntionedand teied iae: diberiss imarkito 1. 4.

C?ain13] A |l eather-like sheet, according to claiml

or 2, wherein the stiffness is 0.1 to 1.0 mMN. [Cdaim
4] A process for producing a |eather-1ike sheet,
conprising the step of spinning nelting polyners at a
speed of 3000 to 6000 mmin and col |l ecting conjugate
fibers with a fiber fineness of 1 to 50 dtex on a
movi ng net Under suction, followed by the follow ng
steps A, B, Cand D, wherein the step Ais followed
by the steps B, Cand D, and wherein the step Cis
performed sinmultaneously with or subsequently to the
step B. A step of treating the conjugate fibers by a
needl e punch, to forma nonwoven fabric
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B. Step of farmng ultrafine fibers with a fiber

- fineness of 0.0001 to 0.5 dtex fromthe conjugate
fibers by a treatnent of converting the conjugate
fibers into bundles of ultrafine fibers 'C Step of

: t] e, NQ 1c with a high velocity
[T#fﬁ?d5€3t%§é%ﬁ%?%?%ﬁfng?gﬁggand integrating the :
nonwoven fabric wth_a. wove 0£ knitted fabric: heet
[CPe1i 5] P BROGESE £opr SAGEr ng* 5 |baifiaRTRE SPee
Sheet, according to claim4, wherein the Steps C;ﬂg?
comshpelper faSRBELISLAYI tHnedust§PWe ai FRB1A FPBRRse” of
for prQducing a |l eather-like sheet, conprising the
‘ulstapiref longveiteny i ndnwby el tirabine dbveiheditdy a fiber
spi nning nolten polyners at a speed of 3000 to 6000
£i AbARs€oldrect i mmoTonjougat B fdtesr saxd  Entengledlt extbn emch
novi ng net under suction, and treating by a needle

ot RAACha 1 d Nf Oy &;HonYeVeR; fak | ararposed rabrattidaaf iive that
fibers with a fiber fineness of 0.0001 to 0.5 dtex, -

at bﬁ.e%ré{é;esg)%ngﬁl fr quﬂger- ARGnthe; GO ugat.es Finker 8i a0 pass

bun afine fibers; and the step of

_ erfoHi'n hi gh velgcity fluid.tre nt.. fo ' .
th %“?ﬁ}hargengmé’ iHt gratig #a#%l%bn%%%nk?éab%?%e%atnﬁea o
. woven or knitted fabric.. 64 [d aigg;%iA Hggess foreSS
grﬁ%décPﬁghé@P%’ét‘ﬁ]&l‘FiP}ées%%%?l%?c : r%g‘40 t'o’ diy On

of clains 4 through 6, wherein the ratio R'r of the
inditareet evaRiatiome O nhims LPR c ERSESTBEGSei Al HBathdhe
- radius r of the maxinuminscribed circle in the cross
sheett i ensabstdre: ikl Y nfd¢oepdidseros iogly mofibar m§Grmian of

8] A process for producing a | eather-1like sheet,
a . 8660& UL M ¢ @aAnymene of clains 4 through 7, wherein

- the treatment of convellLing the conjugate fibers into
(chyungl ey ofy  jeather-like sheet, ‘according to claim 1,
wherein the ratio R/r of the diameter. R of .the m_inimum
cir-cmﬁ_'scribed circle to the diameter r of the maximum
inscribed circle in the  cross section of  the
aforementioned-ultrafine fibers is 1 to 1.4.

[Claim 3] A leather-like sheet, according to claim 1 or 2,
wherein the stiffness is 0.1 to 1.0 mN.

[Claim 4] & process for producin'g & leather-like sheet,
comprising the step _-of spinning melting polymers at a spead
of 3000 to 6000 n/min and collecting conjugate fibers with
a fiber fineness of 1 to 50 dtex on a moviﬁg 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
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ultrafine fibers is a treatnent by an al kal i

wherein the stép ¢ is performed simultaneously with or
subseguently to the step B.

A. Step of treating‘thg conjugate fibers by a needle punch,
to form a nonwoven fabric.- |

B. Step'df,fdrmingrultrafine fibers with a.fiber fineness of
0.000i-fo 0.5 dtex from the coniugate 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
fiuid |

D. Step of laminating andAintegrating the nonwoven fabric
with a woven or knitted fabric

[Claim 5] A prééess for prodﬁcingr a leéfher~like' sheet,
according to claim 4, wherein the steps C and D afe performed
simultanedusly; |

[Claim 6] A process for prcduciﬁg a leather-like shéet,
comprising the step of converting;a nonwoven fabric_obtained
by épinning molten polymers at a speed of 3000 to 6000 m/m,
collecting conjugate fibers of 1 to 50 dtex on a moving net
under éuction, and treating by a needle punch, intb a
nonwéven fabric compoéed of ultrafine fibers with a fiber
fineness. of 0.0001 fo O.S dtex, by & treatment pf
converting'the'conjugafe fibers into bundles of Ultréfihé
fibers; .and ‘the step of performing high velocity fluid
treatment for laminating and integrating the nonwoven

fabric with a woven or knitted fabric.
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[Claim . 7] A process for producing a leacher*like shcet,
according to any one of"claims 4 th;ough 6, wherein the ratio R/r
of the dizmeter R of the minimum circumscribed circle to the
radius T cf' the maximum inscribed circie in the cross
Secéion of the ultrafine fibers is 1 to 1.4. |

[Claim 8] A'process for producing a leathef—like sheet,
according to any one of claims 4 through'T,—wherein the
treatment of converting the conjugaté fibers into bundles of

ultrafine fibers is a frcatment by an alkali.



