WD 2004/ 001108 - 1 - PCT/JP2003/007754 DESCRI PTI ON POLYESTER STAPLE FI BER
AND NONWOVEN FABRI C COWPRI SI NG SAVE 5 TECHNI CAL FI ELD The present

i nvent i onrwpebet®@s1080 a pol yester staple fiber and a nomaaaemobaensL
conprising the sanme. 10 TECHNI CAL BACKGRGUND Pol yester staple fibers have
excel | ent nechanical properties and resistances to chem cals, and
therefore are w dely enployed for %%g%ﬁggw%éﬁwics. However, the nonwoven
fabrics conprising conventional polyesSter s e 15 fibers are

di sadvant ageous in that the fabrics exhibit an undesirable creaky touch

and an unsat i sf act or yos9bbrhANdrapkp GOBRA! hRANNBIDARNUAKER abr i cs
conprising nylon or “polryolrefin s aﬁ € 11Dbers. i t he

nonwoven fabrics can be 20 produc i bers by a method in which
awb is fornmed fromthe staple fibers by a carding nethod, a wet laid
met hod or an ajr-laid nethod and then the staple fibers in the web are
entangled\Mt?F %ﬁrﬁﬁE%® a needl e-punching or a spunlacing or

hydr o- ent angl i ng ZEhgrmesskiie, iorerst o ed k hoglegb U des] s Ssstr St iyl &

cal ender or %539%f%§ or tge web h%linpr§%¥ated with an emulsion of a

bi nder and drigtFt & thehi TH HOARPRITS QU 19t $78%e web with each
other. In the case where, in the above-nentioned nethods, the web is

formed 30 by dh@ndidal BA-REQRRAIre. the polyester staple fibers are
di sadvant ageous i n fhat I'n conmparison with nylon or polyolefin staple

fibers, the smoot RRisgei e Rkamle dbikars stas ef¢ebient sneawnienl when
crinped, the gesidiaids ciidpesh fd e Lasd Ishaiid, aady dhdes£60d age of

crinp, 35 and thus | ow fjber-opening property 1n the anbient air

at nosphere, & tHLEOrEP IR0 MBIV b rvREH § abri QYRS ngERE uni f or m
texture fromrdrevpadry eSdiesicd apngp MR 2094 0BG SHTT IR0 08 TSdaple

15 fibers are disadvantageous in that the fabrics exhibit an
undesirable creaky touch and an unsatisfactory soft hand,
in comparison with nonwoven fabrics comprising nylon or
polyolefin staple fibers.

It is known that the nonwoven fabrics can be

20 produced from staple fibers by a method in which a web is
formed from the staple fibers by a carding method, a wet
laid method or an air-laid method and then the staple
fibers in the web are entangled with each other by a
needle-punching or a spunlacing or hydro-entangling

25 procedure, or are heat-bonded under pressure by a
calender or embosser, or the web is impregnated with an
emulsion of a binder and dried to chemically-bond the
staple fibers in the web with each other. 1In the case
where, in the above-mentioned methods, the web is formed

30 by the air laid procedure, the polyester staple fibers
are disadvantageous in that, in comparison with nylon or
polyolefin staple fibers, the smoothness of the polyester
stable fibers is low and, when crimped, the resultant
crimped fibers easily exhibit a high percentage of crimp,

35 and thus a low fiber-opening property in the ambient air
atmosphere, and therefore, production of a nonwoven

fabric having a uniform texture from the polyester staple



2 fibers is difficult. This trend is significantly realized when undrawn
pol yester fibers or copolyneric polyester fibers which have a | ow degree
of orientwDizon/00arvd a | ow degree of crystallinity and areTpprzaneesh as 5
bi nder fibers, are enployed for the predaction of the nonwoven fabrics.
Therefore, thereis alimt in the production of the nonwoven fabrics
having a uniform texture, froma web fornmed by using the binder fibers,
particul ar| yELPBHP16806l£ LiRa LEi-ndER1Fi bELEY By ERENALACEOLYi d net hod.

Al so, even lBethzéaS@h@heh@d&B%nCﬁbiyégteﬁeEﬂﬁér@roweb P@&?m@@thd i's
enpl oyed, a gpgduc I on non n fabrlciehaV|n %& exture from

the pol yest BP-¥ESpFE FF%@F CRgPavPoR d6¥r deare hRELEn Qﬁ&OPhus
exhi bi ti ng aapdon ﬂbbedegmeelbg prgpeaﬂy;nhSY aiddatblpmbﬁerfbd as

above-nentio e further [ rmed from
t he bi gﬁer f?%ggégb@qge§gér &Q n@?hgga Ehgh Fﬁ%tﬁ%ﬁ g %ﬁoductlon of
t he nonmoveanOWbabnlégbappéarsTh@rbé0€auséherﬁonﬁaahﬂgmlﬁlgndth? of the

pol yest er stapbauéws&so%n@hfer h%hwaoeaek%s%@clsn@lla\(fllﬁgala up@leyest er staple
fibers. To solve this proble panese. Exam ned Patent Publication No.

48- 1480 dlscF8§§§rﬁr rEPRo@ Wﬁbwﬁpéweé BYnEERPEs thex B8 desmbdbRdSer a ami ne
25 nodi fied §akt@@n@aeqyp@&6& u%o%pbkleﬂetblﬁuéEa@QbeQ% tb@ thel west er

fibers, and cros n g applied co und eatin ver, in the
case vHEre + hBLE: BEEBAC poREcharvEtapf LhEDEASSaRECES: 18 FRLD Db by,
for exanplemeahodrdrngemeﬂbdd meh@osdt dgl embilbges 0k @h@d&&tiapanﬁse

publication Ly t L ri bet.wee fib rs an thus exhi bi t
an insufficig%x%Pyger?abrﬁgﬁg%avgh r%pes and tﬁéufgégltlnﬁgweb is easily
broken. In thpdyeaser ﬁh@plehé1W@b5|baﬁonmea Bpwt sunfece sindotmbniess, as the

stapl e f'beranafthng é@B@B&%%ng3% BBQE'%&Bb?“ob%ﬂ%hd”@%%berk fiisbers are
not evenly dispersed the web formed 'by t he
15 difficult.
The above-mentioned trend is further intensified
when the web is formed from the binder fibers by a
carding method.
The difficulty in the production of the nonwoven
20 fabrics appears to be caused from a high rigidity of the
polyester staple fibers and friction between individual
polyester staple fibers. To solve this problem, Japanese
Examined Patent Publication No. 48-1480 discloses a
method in which a dimethylsiloxane compound or a amine-
25 modified silicone compound is applied to surfaces of the
polyester fibers and cross-linking the applied compound
by heating. However, in the case where the treated
polyester staple fibers are formed into a web by, for
example, a carding method, the staple fibers of the
30 Japanese publication have very little friction between
the fibers and thus exhibit an insufficient fiber-
entangling property and the resulting web is easily
broken. 1In this case, when the web is formed by the wet
laid method, as the staple fibers of the Japanese
35 publication repel water, the fibers are not evenly
dispersed in water. Also, while the web is formed by the
air-laid method, static electricity is generated on the



air-laid method, static electricity is generated on the WD 2004/ 001108
PCT/ JP2003/ 007754 - 3 staple fibers of the Japanese publication and, in
the resuwoant4/onetys the staple fibers are unevenly di stPcirbetwas/ooFar t her,
when the staple fibers of the Japanese pBublication are used as bi nder
fibers, the 5 surface-treating agent applied to the surfaces of the

pol yester staple fibers forns a barrier against the heat- bonding of the

fibers. SUMVERZPEE frHemRveNTItd® FRrRRess esddigahion e mds #de to sol ve
the probl e_WSre@ﬁllﬂ:B@_tSWle,l a:'}ies-sﬂ\&%mélt ?f,ib%&l?o@jx%chr%fyetﬂlg; present Cobr
invention is to provide polyester staple fibers enahl.ing a ngonwoven fabric
havi ng a sof tdlﬁﬁ'%&%éﬂﬁ'&da uﬁ%ﬂ%&ﬁr t &g Sﬁé‘pﬁ@algil?(?gf,s é’rfg%élenonvmven
fabric conpridsipagete publpcdapdsirerarst aleel faisbérinddzuritiferrs t dhepr esent

i nventign is | e LQVi n.fahric fr a web
formed from tshlgE%%%Jgé{e%FHs%a&%ﬁf %@%\égy té)anll?r slug{t%?r%ste%c‘)fd tglnlgd havi ng

t he above- nPLYesEeresdanlentt idpens thprmeQ aTharmheantagesinoft e preadent

i nvention fowagdtihat ofPenkesti®eit.apl e fibers, portions of the peripheral
surfaces of which are forned froma polyneric blend of a polyester and a

pol yol efin m xed and di spersed in the polyester, exhibit appropriate

friction betwgemare 025 siraphsfNta®Ns, and a nonwoven fabric havi ng not
only soft hand,  but also a.,very uniformtexiure ca

case \(j\lj\%re the conf&nPr&F e IRSHHLT Was Padse 1A K %esth?@'gzp%iﬂ%% the
Wi thin a speciff ither prgerofartshe alamedyt,. a30 digjerity oft thealpemement i oned
“venti o caRNEraied’ doot, BRI B S Bearly AndE MERa L o ,
pol yol ef i ni c apalopwerv e ¥ad raivd hdivsiper edofit dandatandk poinidstrar  pol yner,
50% or 1ore @lexiheeSWd 3P A3 AR Ofartd'@ o e] HAHAdRGudE ildi6g
polyneggc bl%%%'polyester staple fibers. Further, the present
invention is intended to provide a nonwoven fabric
produced from a web formed from the polyester staple
fibers by an air laid method and having the above-
mentioned excellent quality.
20 The inventors of the present invention found that
polyester staple fibers, portions of the peripheral
surfaces of which are formed from a polymeric blend of a
polyester and a polyolefin mixed and dispersed in the
polyester, exhibit appropriate friction between the
25 staple fibers, and a nonwoven fabric having not only a
soft hand, but also a very uniform texture can be
obtained in the case where the content of the polyolefin
in the fibers is established within a specific range of
the content.
30 .Namely, the above-mentioned object can be attained
by the polyester staple fiber of the present invention
comprising a polymeric blend comprising 0.5 to 15% by
mass of a polyolefinic polymer mixed and dispersed in a
matrix polyester polymer, 50% or more of the surface area
35 of the fiber being formed by the polymeric blend.
In the polyester staple fiber of the present
invention, the polyolefinic polymer preferably comprises



In the polyester staple fiber of the present invention, the polyolefinic
pol ymer preferably conprises WO 2004/001108 PCT/JP2003/007754 - 4 at

| east onewoenbe188l ect ed from pol yet hyl ene, pol ypr opyPEREP2003/007754

et hyl ene- propyl ene copol yners and pol yet¢hyl ene copol yners and

pol ypropyl ene copolyners in which at |east one ethylenically unsaturated
nmononmer 5 different from ethyl ene and propyl ene is bl ock- copolynerized or

graf t - copol yRér ilPEFE 19Re menhayy stlectedafiremy pedy efhwliedepr esent

invention, thelygiropylkele),e sty 1keleiRlopyd eifet icdypilyhergelaget ed from

pol yal kyl ene ] %ﬁ al ates and 10 pol¥ﬁl%¥%pne t er epht hal gt e-i sopht hal ate
copol yners. Fhe¥por Yestsr B8 S5 &P RO TPISENT iGRPSYIGTS dref erabl y
has a degr eewbficér ydt dldastatdnen exthy2@¥icr Ulys sinsart v diiade fronmgence of 0. 05
or 'esss The Aeeshl APl il dhd RERLARGAL dgardion 15 preferaby

has a concentric _or eccentric core-in-s ~“conj ugate structure in which
the sheath s€OpodaMes ifz@dy medrh—Ceeodaymerdziesi-bl end. The pol yester

stapl e fiber of the RIRSYYLJIMRAN iSQApIRY &igfablor hag 3 Addeek | ength of 2
to 30 nm and a plane 20 zigzag type or onega_(co) type crinps_in the
nunber of cr AYERGEOR t &y TGy ST eFhesn PO YR dft AFeTeradliynp of 3

tof ;g% IThe Bﬁll)ee:s:tefelrf e fs:toapz gﬁ)ﬂyiab.@dyl@fnetz gt%r@p@&@@tlfait@\é?%hicpnf gref eggbly has
a fiber,length-o to mn, .an nu r .of cri 0 to

crinps?%S nnPE%ga&iﬁéf%§h3§6394514;4%%&&%ﬂp @?ﬁ%?gaﬁixmﬁﬁﬁoven fabric
(1) of the presentThenypaityiemterc eippilees ibepl wifaltihiey pofestelne dolvestiem st apl e
fibers as | , A r Iar: |l - 1,QlLm

nmet hod. The %%v%%%l ag_l\réfsc a( %ég{)r%e{r%g pré%gr?t%“llnz\?gcrﬁ%ln\(l)\%% graésf é);}gt%'le%%as a
per cent age oPTrnénldgefad ngapsies off 05GPoEr [less.

The polyester staple fiber of the present invention
15 preferably has a concentric or eccentric core-in-sheath
conjugate structure in which the sheath section is formed
from the polymeric blend.

The polyester staple fiber of the present invention
preferably has a fiber length of 2 to 30 mm, and a plane

20 zigzag type or omega (w) type crimps in the number of
crimps of 3 to 13 crimps/25 mm and a percentage of crimp
of 3 to 15%.

The polyester staple fiber of the present invention

preferably has a fiber length of 30 to 200 mm, and a
25 number of crimps of 5 to 30 crimps/25 mm and a percentage
of crimps of 3 to 30%.

The nonwoven fabric (1) of the present invention
comprises a plurality of the polyester staple fibers as
mentioned above, and formed by an air laid web-forming

30 method.

The nonwoven fabric (1) of the present invention
preferably has a percentage of non-opened fibers of 5% or
less. |

The nonwoven fabric (2) of the present invention

35 comprises a plurality of the polyester staple fibers as
mentioned above, and is formed by a wet laid web-forming
method. ‘



The nonwoven fabric (2) of the present invention 35 conprises a plurality
of the polyester staple fibers as nentioned above, and is forned by a wet

| ai d web-Worné4ngiio8et hod. WO 2004/ 001108 PCT/ JP2003/ 007 P&E4/JPZH03/ad785Mn0nwWoven
fabric (3) of the present invention cemwi-ses a plurality of the polyester
staple fibers as nentioned above and is fornmed by a cardi ng web-form ng
met hod. 5 The nonwoven fabric (1), (2) or (3) of the present invention
preferably has a BERdiNRPWYEns iz of( 320 dfmtdie presentgdimsigftiad by t he

1(‘:?1[)]“levfert[lre : t E t'a@l_\I-R@Yl(ﬂG | p-Btﬂl_;yel t 'llj)eo fﬁi%gyt%ﬁie

i bers o e present. invention are . pol yester staple fibers bt he
surface ar eaII‘(?IF’)IJc\folfﬁnt,ﬁr‘f1 Ve c?]n%ed'sbyfo%“ﬁé A€ ‘JéTW y@%ﬁrfioﬁwga

pol yol ef i ni c megdlogner m xed and di spersed in a matrix pol yester pol yner.

15 The pol yester &%Iey?ﬁ% oQ%t%blf%Hc o] t(gg)(slr(iez?ergr a(!s ://\n%t%ita%l i ng‘%lsue & for

exanpl e, polyesters o romati ¢ I'car aci 1c diols,
such as pol yavieptaes taredfisinaidlyathes, of drensidargplmzes isdlapstehydferyd mm or
terepht hal at g ooR0l WdtdTH N LY LERNANRLRAME 340! Ybut VI ene

p

t er epht hal at & and pol yal Kyl ene“na al ates, for exanple, polyethylene
napht hal at es; pol yesters of cycloaliphalic dicarboxylic acids with
aliphatic di gesT MODE @raYING PUTY aldey ITevenayiedohexane- di car boxyl at es;

canpl £ pol yoy ol Bite CHt RIS CorpnEraRar MU eddl S5 a1 phat i ¢
di carboxyl i ¢ pediyes et staplehdtiberd ¢l0s, ther svwtags erqwlofethianeare
i pat o and 55ey ol BEITHREAE IRl Sl R L R R e
esters and p@olydroRirat cade ddsipersedTia polmpastisr poliysaiier for t he
pr esent inverg)gl%ermy be copol yesters
15 The polyester polymers usable for the present
invention include, for example, polyesters of aromatic
dicarboxylic acids with aliphatic diols, such as
polyalkylene terephthalates, for example, polyethylene
terephthalate, polytrimethylene terephthalate and
20 polybutylene terephthalate and polyalkylene naphthalates,
for example, polyethylene naphthalates; polyesters of
cycloaliphalic dicarboxylic acids with aliphatic diols,
for example, polyalkylene cyclohexane-dicarboxylates;
polyesters of aromatic dicarboxylic acids with
25 cycloaliphatic diols, for example,
polycyclohexanedimethanol terephthalate; polyesters of
aliphatic dicarboxylic acids with aliphatic diols, for
example, pblyethylene succinate, polybutylene succinate,
polyethylene adipate and polybutylene adipate; and
30 polyhydroxycarboxylate esters, for example, polylactate
esters and polyhydroxybenzoate esters. The polyesters
usable for the present invention may be copolyesters
containing at least one copolymerizing component selected

from acid components, for example, isophthalic acid,

35 phthalic acid, adipic acid, sebacic acid, o,p-(4-
carboxyphenoxy)ethane, 4,4-dicarboxyphenyl, 5-sodium
sulfoisophthatic acid, 2,6-naphthalene dicarboxylic acid



containing at |east one copol ynerizing conponent selected fromacid
conponents, for exanple, isophthalic acid, 35 phthalic acid, adipic acid,
sebaci ¢ awpDapo400({®8( 4- car boxyphenoxy) et hane, 4, 4-di car peTyplesyé7756- sodi um
sul f oi sopht hatic acid, 2, 6-naphthal ene -diécar boxylic acid WO 2004/ 001108

PCT/ JP2003/ 007754 6 and 1, 4-cycl ohexanedi carboxylic acid and esters of
the above-nentjaqned acids, and di ol conponents for_ exanpl e, _diethylene
glycol, 1, 3- prShanddiBiclonexamacdiaRanxy i agisk anctissteneffertia gl yeol |
1, 4- cycl ohexmv@-mr@rhamiecﬁ amidiao,olaym ktacﬂn@cg{g&@ntsTh&&omimé,zi ng

corrponent el ect r,om.c Qunds h ving thr arboxylic
acid groupsn%l?iel?C c}’r%'(?xnﬁ Y&? f ]T?T%er‘)?é)rﬁﬂ ’gle%ﬂ Cl 6b
t ri met hyl ol phepaneditali,meldopentydcigl,ycand Jt,r4|—tmm1©l‘axahe tdlmra-ndlhe

he. abbve: ments ooad pathseres S’@ﬁ@??*‘%%&t@#ﬁ%@@ et e ol one

or in a ntxt@ﬁQ(ﬁetﬁﬂiQQtQQnﬁ¥qmuQQﬂﬂou %RﬂnhQTQﬁMQNnmoﬁﬁmithe

pol yol ef i ni Cd%Qt 11&%1@@@613@& Ay dP& 101 RAQI | ViR dAdiyescent 15
bri ght eni ng a %FDIHZEI‘S fl retar ants 1 anme . retar dant

assi stants, %HHO-P%G'détrﬁlén%W igsi col ori ng

pi gnents, as alrrdng:raSnetdm: a@fﬂcb,ctts) @:fattdm tpfeﬁ&@iiu]t’d&tﬁﬂtddpb]@re&ﬁws
degraded. In,th ri | end, for t ql yest st a Ie 20 flbers of the
f@i nverkljt ave %q:l ot clft r}% Q:% eé?1{er)h Ct.rb

presen ion, cont et 1 0 bbe m xed and
di spersed in atblwe—rmtn‘hboqad yms'ltyas’qmi pcétynraxsst (bmpdymtae:s)amw dﬁe fromO0.5

to 15% by MBS 1 r gqgég 2 to 7%
by mass, still Q$&£? eragﬁoqg#to é%g%cﬂﬁgég) asé) on Iﬁ%e mass of the
pol yneric bl end. 'Hhe tFtﬁ?éLY@cﬁ’FteéfntPQQWH’ttie gt @%mqﬁwlmﬁw RaLYMEss t han

0.5% by rrassnayt R € lorf drhend¥ee TN taddMEINIdON £ RIS ht, PTeparati on
of the golye er .staple flber-contalnlng nonwoven fabric havi ng the sof t

hand ahd t he Y Agie SHAtL RSt HilAle TQtAFdqHtShet lame

ponoIef|n|Cretardant assistants, ultraviolet ray absorbers, anti-
oxidants and various coloring pigments, as long as the
effects of the present invention are not degraded.
In the polymeric blend for the polyester staple
20 fibers of the present invention, the content of the
polyolefinic polymer to be mixed and dispersed in the
matrix polyester polymer must be in the range of from 0.5
to 15% by mass, preferably from 1 to 10% by mass, more
preferably 2 to 7% by mass, still more preferably 2 to 5%
25 by mass, based on the mass of the polymeric blend. If
the content of the polyolefinic polymer is less than 0.5%:
by mass, the object of the present invention, namely a
preparation of the polyester staple fiber-containing
nonwoven fabric having the soft hand and the uniform
30 texture cannot be attained. Also, if the polyolefinic
polymer content is more than 15% by mass, not only the
above-mentioned effect is saturated or cannot be
obtained, but also the fiber-forming property of the
resultant polymeric blend is degraded and thus the target
35 staple fibers of the present invention cannot be
produced.

In the polyester staple fibers of the present



pol ynmer content is nore than 15% by nmass, not only the above-nentioned
effect is saturated or cannot be obtained, but also the fiber-formng
property WD 200u001r08sul t ant pol yneric bl end i s degraded aaa/Jrines/oatist t ar get
35 staple fibers of the present inventi-of eannot be produced. In the

pol yester staple fibers of the present WO 2004/001108 PCT/ JP2003/ 007754 -

7 invention, 50%aor nore, preferably 70% or nore, nore preferably 90%to
100% of the WS YOMar €43 OF Mege f Feierapdy HO% B oMo pol yneric
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surface area$*3filifes mrpbdnsufficicny eeditacsst apide ai vasatilsdlagdery
concentric C-fidiniRsatin @ ureSCCaMd ist s¢ke fiibeHiealdt it¥R8ng the
si de- by- si deﬁéyppe and  .islands-in-sea type ind segnent pl,eetéype conj ugat e
stapl e 15 fi ey BRI LR5 F e TeBeldn thiicd Usid S PSS TR heat h

conj ugat e st dplom fliddar Hyl masls of FHW @oledic Mt dpraelide ol gkde of the
fiber rfac r is.fornmed . t he . pol ric.blend sheath s ion, are
enpl oylzg for%tt%ﬁg%pr S il%gﬁlﬁ'ic%h.%% é’“\?&lfez’a&nds&aé’ﬁm@ &i%tg"erog of the
present i nvemaren ofihebe ulrdlacewafridasr © fortheof-ibelrsow fribkee con jTh@ter 0ss-
sectional profila Of¢ ?rsp(lln)égﬁtd%r RIS il PRS- 01 £ N6 0 R e%:S/’Ete | nvention
i s not Iinite& o circular and may be se ecpeg ron1irreg6ﬁa priofil es,
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pol ygonal sughs1asidsa3 6P Spe _tarrﬂda@%lg?netn‘% 28R I Riddes st HpA Ll f ect

of the Qresent I nvention is Significant . i
1 fibers. Preferably, the concentric and eccentric core-

in-sheath conjugate staple fibers in which 70% or more,
more preferably 100% of the fiber surface area is formed
by the polymeric blend sheath section, are employed for
the present invention.

20 The polyester staple fibers of the present invention
may be hollow fibers or non-hollow fibers. The cross-
sectional profile of the polyester staple fibers of the
present invention is not limited to circular and may be
selected from irregular profiles, for example, oval,

25 multi-lobed, for example, three to eight lobed and
polygonal such as, as examples, triangle to octagonal
profiles.

The effect of the present invention is significantly
realized in the polyester staple fibers having a

30 birefringence of 0.05 or less or a degree of
crystallinity of 20% or less.

In the conventional polyester staple fibers having a
birefringence of 0.05 or less or a degree of
crystallinity of 20% or less, there is a trend to

35 increase the friction between the fibers, and thus the
resultant nonwoven fabric may exhibit a degraded hand,
reduced fiber-opening property and, thus, an



realized in the polyester staple fibers having a 30 birefringence of 0.05
or less or a degree of «crystallinity of 20%or less. In the conventional
pol yest erwetaplim@ifosber s having a birefringence of 0.05proT/JPE®S @754 degree
of «crystallinity of 20%or |less, there 8s-a trend to 35 increase the
friction between the fibers, and thus the resultant nonwoven fabric may
exhi bit a degraded hand, reduced fiber-opening property and, thus, an WO
2004/ 001108 PoTRYPeHacro0Y 768l f@rmikY at i ste¥te¥S Qhi Fbenfiern -t ekitfe of
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t he pol yet hytekéngenppsipeatiacé R8O ng/mbnateoor dégree ohfmepgsthelinity and

the COpO'Y”EEBAEanPBBY§£ﬂM €88t E2BPhERL AL WL BeBst 0thE ABbREY Of
i sophthalic acid based on the total nolar anount , of t he aci, d cgnponent.

The above- neREPbAGREPOFTRREAPREARF tOf PRV ST RaRiBRLIAESA E0ABeG Ender
pressure to eapBrot hefmé§ andmatReupabiethglédh8deeréphehalbee hheingnwoven

fabric.. Wen the above-ne tioneg EgLﬁeiter aoL ner islused.ag a nmatrix
pol ynek0 of t Re BBI §EGFER SEaPFESEPBOLEIEY ERE CBPeSeRPIYRSEALRAn, the
resul tant pobpegetehyienpl eetephthaleae wethsbdtas5Dbi ndérrki bérs wit hout
causi ng the gRgueepl) FENL0NCHREADLEMLAA! 88¢at ok 63ULLBNL PRy RRLeET

stapl e g present “rnvention are usefu roducti on of
t he nonwovenatabr comhaueny.a Bbsi rbdveonenthanddapeluapternstaertlgre. There

is no limtatiga ko-LhepbhhekRessnabat QRde2opidkyi-dub Bakyeskaerst apl e
fibers of the present |1nvention. Usually, tﬁe t hi ckness of the Qolyester

15 and are usable as binder fibers for the nonwoven fabric.
When the above-mentioned polyester polymer is used as a
matrix polymer of the polyester staple fibers of the
present invention, the resultant polyester staple fibers
can be used as binder fibers without causing the above-

20 mentioned problem. Also, the resultant polyester staple
fibers of the present invention are useful for the
production of the nonwoven fabric having a desired soft
hand and uniform texture.

' There is no limitation to the thickness of the

25 individual polyester staple fibers of the present
invention. Usually, the thickness of the polyester
staple fibers of the present invention is preferably in
the range of 0.01 to 500 dtex.

The polyester staple fibers of the present invention

30 can be produced by, for example, the process illustrated
below. A melt of a polymeric blend of a polyester
polymer with a polyolefinic polymer is extruded through a
(melt-)spinneret having a plurality of spinning orifice
of a conventional (melt-)spinning apparatus, the extruded

35 filamentary streams of the melt are cooled and solidified
by blowing cooling air toward the melt streams and
drafting, the solidified filaments are taken-up at a



staple fibers of the present invention is preferably in the range of 0.01
to 500 dtex. The polyester staple fibers of the present invention 30 can
be producwo 2o84/00im8 exanpl e, the process illustrated becCowP2003/met7s4 of a
polynmeric blend of a polyester polyner-vlith a polyolefinic polyner is
extruded through a (nmelt-)spinneret having a plurality of spinning orifice
of a conventional (melt-)spinning apparatus, the extruded 35 filamentary

streams of tHK@RS Pl C e & Uhd/IBinue ity PHSV Il Wty asodl i ng air
toward the nmgldlyssdteansmand - ﬁfl%fntériwgéﬂ}ﬁ solidified filanments are

taken-up at a WO 2004/ 0013108 PCT/ JP2003/ 0077&f cg speed of d}_&g}to 2000
mmnute to provi & RMGHAG iRYS1% dghPRRRAT e nmelt of the
pp![ Kmeri c bl éﬂdanct;rp;r eapau@d:l h?zf ﬂﬁaarmb]rygasa:armlptolq{métmevm y:esﬁee]rtg yner
Wi a ; i %. Ya 0 nami c
m xer or by b engj l{}’%ple %rﬁscec# e po yest%r t|ca)lo ynfrl\e}ireqr égg:etdr?’e afm on efinic
pol yner vmtt]N%ﬁﬁ?(ﬁHﬁhYlhiQﬁdﬂ&grnﬁilaﬁﬁuﬁﬁ%ﬂhe)RQ&YQSﬂﬂn Qd&Kmﬁﬁr@pdhe

bl end by usi Rthed pd IR ted BNld YAmAN G, itdie eraecwlc;@}{gr bi g J%lré& fed to
10 the (rrelt“? E inneret. In the productlon of undr awn ester

conj ugat e fatiq r?él%a(ﬁ?l&r‘dém?ast%rm%cbbbtﬁﬂél%rae carried

out, except t(haatlta-)rﬁaiﬂrlﬂjfert hesnqelone res it Fvhe meld of sedalyester
resin ?6e segﬁﬁﬁtﬁa ﬁF i.nt o a 15 (nelt-)spinneret in which the nelts of
Ien

the polyneric dsl?lﬁle“ ester resin are conbined so as to form
conjugate fil anentin dfheemd)fctnkdmmf 300é amdrmven gloliestetirdacrugaten are

220 desi red 0 Rt 15 RoPt e atind s WA WS S o B
steam at a t &RF&rigdiraItof erIeRto tmst:a aed t (ﬂﬁ itdrealnol viter e dallarht  dr awn
filaments ar e igpRAt ¥ |LbNiyids 'r@s%.'h Qide 'sréméi%f Hd P o the use
and tT? ob)j e(:tel(%:]c )tsq:elnrneesrueltt airglt wsl‘;[:l.%%I e?:kfel meerlsts dorfI ethe polymeric
blend and the polyester resin are combined so as to form
conjugate filaments of each of which, 50% or more of the
surface area are formed by the polymeric blend.
The resultant undrawn filaments are drawn at a
20 desired draw ratio in hot water at a temperature of 70 to
100°C or in steam at a temperature of 100 to 125°C, and
optionally the resultant drawn filaments are crimped,
oiled with a finish o0il in consideration of the use and
the object of the resultant staple fibers, dried and
25 relaxed. The resultant filaments are cut into staple
fibers having a desired fiber length, to obtain the
target polyester staple fibers. In the procedures, the
oiling agent may contain a silicone compound of the type
and in the amount which do not hinder the attainment of
30 the object of the present invention. Also, the polyester
staple fibers of the present invention having a
birefringence of 0.05 or less or a degree of
crystallinity of 20% or less can be obtained by the same
procedures as mentioned above, except that the drawing
35 procedure is omitted and the finish oil is applied to the
undrawn filaments and the oiled undrawn filaments are
dried at the temperature for the time which do not cause



25 relaxed. The resultant filanments are cut into staple fibers having a
desired fiber length, to obtain the target polyester staple fibers. In the
procedur 80 200w001®8| i Nng agent may contain a silicone compaurzboahohe type
and in the anount which do not hinder thé&Oattai nnent of 30 the object of
the present invention. Al so, the polyester staple fibers of the present

I nventi on having bi refri ngence of 0.05 or |ess or a degree of
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in the case where the .vvebEiﬂs f or med b%/ an air laid nethod, the staple
fiber |engthd %flé%ll%ﬁt%}usft% Gl e & RerTme v B srr@i@ngby to 20
nm :By 10badja¢bjtu'stgad he 2 ey :chr,n@t,h ntdrengirdeathﬂrB f&:cﬂmd hign. desy red

st apl e i ber : | ndustsd.ally, produced at sati.sfact or rocess

st abi | |l§y anc(iﬁg{/}’tgglr# chﬁ if;lé)et%eleor\‘q%g“e?cq & ﬂLe[sos ntcﬁarfm% é“@lﬁg}? 30 nm the
resul tant st aisisdrefd rdrap lex Hidlder sare sem feen cledtiufs thelra ldpe profyrespextt yg  and a
15 hi gh resi gyggg i fy .fiper . Ing I stapl e
fi bers may b?%lrsrerfpe &f% rs oréénasyér?gtlleé}r)’i r?pde&dr%,isbceor S, ?lﬁ%'vr%/ggv%\;'thg t he use

of the resul tfiher dgidfertd 419t domndaridan 3theie tihe tzegjsitamsnwhamle
fabric nust FEwerd ahdhu khesthadde Sﬁi%ﬂre-cf};%cé%ﬁrr?g agxeop?&rygf,efa%{&%l y

canpengibers, and where the target nonwoven abrit nust have an enhanced

fi ber - openi ng HoFETPERGE Gt FeReraHemPT ke d WiRsper (BRf bei ng

uniformy polyester staple fibers may be crimped fibers or may not

crimped fibers, in view of the use of the resultant
nonwoven fabric. Namely, where the target nonwoven
fabric must have a high bulkiness, the staple fibers are

20 preferably crimped fibers, and where the target nonwoven
fabric must have an enhanced fiber-opening property upon
jetting air and an improved property of being uniformly
scattered by air jet, no crimps may be imparted to the
staple fibers. Where the crimped staple fibers are used

25 in the web-forming air laid method, preferably the number
of crimps is 3 to 13 crimps/25 mm and the percentage of
crimps is 3 to 15%. When the number of crimp is adjusted
to not more than 13 crimps/25 mm, and the percentage of
crimps is regulated to not more than 15%, the resultant

30 nonwoven fabric may exhibit a satisfactory fiber-opening
property by air-blowing. As the polyester staple fibers
of the present invention easily have a low number of
crimps and percentage of crimps in comparison with those
of the conventional polyester staple fibers, the

35 adjustment of the number and percentage of crimps within
the above-mentioned range is easy. Also, to impart an
appropriate bulkiness to the polyester staple fibers of



scattered by air jet, no crinps may be inparted to the staple fibers.
Where the crinped staple fibers are used 25 in the web-formng air laid

nmet hod, pwefees#biywst he nunber of crinps is 3 to 13 cri wp3/IRDosm7and t he
percentage of crinps is 3 to 15% Wer the-nunber of crinp is adjusted to
not nore than 13 crinps/25 mm and the percentage of crinps is regul ated
to not nore t an 15% the resultant 30 nonwoven fabric nmay exhibit a

sati sfact ory ¥1HaEGRH: it Ve ok « YWERL & 3R oy NURPEhcaRd| yest er
stapl e fiber @eﬁeﬁﬁbﬂg@rcﬁﬁﬁfﬁlm};ﬁw%ﬁé oy Rasidy tavso@ 10y nupders of  crinps

and percenta S | son h hose of the convention
pol ygster st a Jénl?ﬁ/biegrmém tarﬂecgﬁfadjj % (IRSPRMbEYe Lhd pER %é?‘f'?gege of
crinps W thirof tdyeinghioue- ir@rw@f&dawwgﬁuas EsYe A $Pagtér i GPabhe g

appropriate bul kiness to the polyester staple fibers of” WD 2004/ 00
PCT/ JP2803/ 00fesy whichy aneef ymadifitmiier imkaner efathey ythamea riubre and

per cent age ofdGidriBiora{ e @ﬁlm ek 1o WY KRS, ke CEﬂéfD%iz%?e mm and not

|l ess than 3% respectively. The node of crinping is preferably in a plane
zi gzag or w (OYEERY F fDrew rpedh %t@Pi%rfﬂal@leWt%hllhl‘planblgh%lrher than a

E:Plr ﬁgeddls':rzgl eq{‘]ala"lbecfés24 eqiﬁ 3{ t%%\%her fi aéEolgreatln pép’?%}? e%ysg'f%glng'[ hgo

spirally crinpdest apl e fiber. 10 By adjusting the nunber and percent age

of crimps as  nenty 4y e SOmantae! SoRoReNsd o apkanld begs in
the resultant web b %%Léﬁt air Taid nethod caan be reduced to 5% bEg Mass or

|l ess. In the e FEE met§ FOR RN WA 9R8NRe S $%ap%§i$ﬁkﬁﬁﬁed by
a wet laid wemqunmmm weld e hehahome-1 A tnonast reasans, the fiber

preferabl y 3 FRB il GBI 71 DS fmy be or | mped or not ori mped.
Narel y, the crinpsimarhe nprd ethere 2the ovedd divmtilon mdnwdweenisealarit plg pose
of thelgargetproduced by a wet laid web-forming method, due the above-
mentioned reasons, the fiber length of the polyester
staple fibers is preferably 2 to 30 mm, more preferably 3
to 20 mm. The staple fibers may be crimped or not
crimped. Namely, the crimps are imparted in
20 consideration of the use and purpose of the target
nonwoven fabric, to the staple fibers. However, in view
of the uniformity in distribution of the staple fibers
dispersed in an aqueous slurry of the staple fibers for
the wet laid web-forming procedure, no crimped staple
25 fibers are preferred for the wet laid web-forming method.
In the case where the web for the target nonwoven
fabric is formed by a carding web-forming method, the
length of the polyester staple fibers is preferably
adjusted to 30 to 200 mm, more preferably 35 to 150 mm,,
30 still more preferably 40 to 100 mm. The fiber length not
exceeding 30 mm may enable the breakages of the resultant
web due to insufficient entanglement of the staple fibers
with each other to be prevented or reduced. Also, a
fiber length not exceeding 200 mm may enable the opening
35 property of the resultant staple fibers on the carding
machine to be enhanced and the uniformity in texture of



nonwoven fabric, to the staple fibers. However, in view of the uniformty
in distribution of the staple fibers dispersed in an aqueous slurry of the
stapl e fiwereo4mn108t he wet | ai d web-form ng procedure, moTUPROOpeE7St apl e 25
fibers are preferred for the wet laid web2ferm ng nmethod. |In the case
where the web for the target nonwoven fabric is forned by a carding

web- f or m ng t hod, the ength of the pol yester staple fibers is

|
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may enabl e t%e}aflebgu Faa J%%Iofe%}ﬁglrégfrggrﬁéﬁ% %%‘rs S néacgkbjbrbe openi ng
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The mode of crimping may be conventional plane zigzag or
a o (omega) mode or three dimensional spiral node.

The nonwoven fabric comprising the polyester staple
20 fibers of the present invention has a soft touch and good
hand and can exhibit a resistance to bending, which
represents a softness of the fabric, of 70 mm or less,
determined by the cantilever method.
The nonwoven fabric of the present invention
25 includes nonwoven fabrics comprising the polyester staple
4 fibers of the present invention mixed with staple fibers
other than the polyester staple fibers of the present
invention and nonwoven fabric laminate comprising at
least one nonwoven fabric layer comprising the polyester
30 staple fibers of the present invention and at least one
additional nonwoven fabric layer comprising staple fibers
other than those of the present invention, laminated on
each other.
Particularly, the nonwoven fabric formed from the
35 polyester staple fibers of the present invention alone
exhibits a specific soft hand other than that of the
nonwoven fabric comprising the conventional polyester



20 fibers of the present invention has a soft touch and good hand and can

exhibit a resistance to bending, which represents a softness of the fabric,
of 70 mMmwp 2ew®]108det er mi ned by the cantil ever nethod. PChgrPmoswoven f abri c
of the present invention 25 includes nenWbwven fabrics conprising the

pol yester staple fibers of the present invention mxed with staple fibers

ot her than the polyester staple fibers of the present invention and
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er
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fibers of th Egﬁéﬁ% 'b'i‘é%@lt"%” 21537 ﬁgs@é?'g gl%rs%ﬁ%f o€ 55 Qb 1 %”% ot her

t han t hat nonwoven fabric co convent i onal ?ér WO
2004/ 001108 P@WJP@O@&P@GYP@&lelBPOéV@QFfe fil‘bélss feahygrengs it epreferred

i n various ugessenkninRenRabreshdbiziarhe E:leléﬁ'l%a%ft Tslf&%pp_ree&amersl Reention,
50% or nore of tge perlpggral sur.f ace a%Fa of indivi, ple fibers are

formed from EKBISPECRT FEIBCSE e Tt OB BREVERPTALHSI yé- érs &6‘ HSwi%h 0.5
to 15% by nmeshaated ﬁdbp@L@bemumgp@k%@emtyThma Ea@teﬁen@f tthe present

i nventj on en uIt Ie fibers exhibi ced
frICtl%ﬁ bet%g ﬁt%g% f%% Ca&o 3%h§ &eda é Q éﬁ%ﬁl %%p operty
and therefor@;ghhaniﬁom@athamtt@anwmeemhbabpﬁc to exhlblt a soft hand and

a high uniformt n f anj lLkzi ng the
effects of the % %eg%gégétanfEﬁ#%%§§§£§§:nﬁﬁg %gﬁ%ggén aEPéc of the

present |nve@Pﬂ§ﬁSﬁ§§ SEHERIEt ﬂ%?Qﬁﬁnﬂnétémﬁ &oagovens fiabwdgeof ithe s
assuned t hat ph:@sbh% RehERIch MHagnghotsFhlte pef @oml@tRngsnlealvention, the
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for the present invention, the polyolefinic polymer is
incompatible with the polyester polymer and thus when an
appropriate amount of the polyolefinic polymer is mixed
and dispersed in a matrix consisting of the polyester

20 polymer, the ployolefinic polymer is suspended in the
form of a plurality of islands located in a sea
consisting of the matrix polyester polymer, and when
individual fibers are formed by using the polymeric
blend, a portion of the islands appears on at least a

25 portion of the peripheral surface of each of the
individual fibers so as to roughen the peripheral
surface, and thus the resultant individual fibers are
mainly contacted with each other at the convexed portions
of the peripheral surfaces of the fibers and exhibit a

30 low frictional coefficient with each other.

EXAMPLES
The present invention will be further illustrated by
the following examples.
35 In the examples and comparative examples, the
resultant staple fibers and nonwoven fabrics were tested
in the items and by the measurement methods as shown



appropriate anmount of the polyolefinic polyner is mxed and dispersed in a
matri x consisting of the polyester 20 polyner, the ployolefinic polyner is
suspendedwDreoed®i10Bor m of a plurality of islands | ocate®CraPz003ee754
consisting of the matrix pol yester polynk4,-and when individual fibers are
formed by using the polyneric blend, a portion of the islands appears on
at least a 25 portion of the peripheral surface of each of the i ndividual
fibers so asb?&OWbughen t he peripheral surface, and thus the resultant

i ndi vidual fibers (ane Eﬂﬁé&|kh@@mh@%@ed with each other at the convexed
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wi || be furthecoridanster atieth LS Tha 0f16-10Wi2ng 7exarpl e&th&!ﬁi An the exanpl es
and conparative eﬁ%ﬂpl%%be&hgeEQ% ultant staple fibers and nonwoven fabrics

were tested in thée’‘itens an e neasurenent nethods as shown WO
2004/ 001108 PCT/ JP2003/Myg7 Asngth of shapde. fl@@ﬁSFWﬁﬁ'dﬂh&ﬂwm%%iﬁﬁe

t hi ckness of aEb}é%%n‘é%g wfARke1fTned 110 536001 0aNGe i W +lick bickhbar 1992
7.5.1, Method A Fiber I'ength The 1'éngth of staple fibers was

deternlned i Ame @@@r nce with JIS L 1015-1992, 7.4.1, Direct Mthod
(method C). (c) The)numbiey mimbed GFS c&ﬁdlp@eramntpw%eqftazjel HFS crlithpEhe

nunber. and percent age ri nps _of |nped St a fihers e determ ned
in acc%)(?dance with Jl SQITLh d’ilgﬁ’f%?n pffce(n&’)agleﬁt‘ﬁ (7R g%(r)ﬁrtﬂ}“p
pol yest er polsyaple Hidbdns mens detesodsicdy i rlcccafdgpaleyesttdr 15 pol yner
was neasured iy Qyﬁ%qgﬁhgﬂgﬂh%qu.at a tenperature of 35C
(d) Intrinsic viscosity of polyester polymer
The intrinsic viscosity ([n]) of polyester

15 polymer was measured in orthochlorophenol at a
temperature of 35°C.
(e) Melt index (MFR) of polyester polymer or
polyolefinic polymer
The MFR of polyester polymer on polyolefinic
20 polymer was measured in accordance with JIS K 7210, under
condition 4.
(f) Glass transition temperature (Tg) and melting
temperature (Tm) of polyester polymer or
" polyolefinic polymer
25 The glass transition temperature (Tg) and
melting temperature (Tm) of polyester polymer or
polyolefinic polymer was measured by using a differential
scanning calorimeter (model: DSC-7, made by Parkin-
Elmer Co.) at a temperature-increasing rate of
30 20°C/minute.
(g) Degree of crystallinity of fibers
The degree of crystallinity of fibers was

determined by measuring a density p in g/cm® of a fiber

using a density-gradient tube containing a mixture of n-
35 heptane with carbon tetrachloride at a temperature of

- 25°C, and calculating it from the resultant density p of



(e) Melt index (MFR) of polyester polyner or polyolefinic polynmer The MFR
of pol yester polyner on polyolefinic 20 pol yner was neasured i n accordance
wi th JI S wWozaamoiwader condition 4. (f) G ass transiti eaTiyempanetsw e (Tg)
and nelting tenperature (Tn) of polyestes pol yner or polyolefinic polyner
25 The glass transition tenperature (Tg) and nelting tenperature (Tm of
pol yester polynmer or polyolefinic polynmer was nmeasured by using a

di ff er enti al thecderg idniagcorspace Widdl thesCollavwdde EuRddlemn- El ner

Co.) at a tenperature-ingreasi of 20C/ mi nute. (g) Degree of
crystallinity of |ber£%$ﬁe dggyéé?%§ cr@%?allinity of fibers was

det erm ned byhesrasor ixeg reptesenty @ idegyeen®fofcry fHaidrinitsi,ngma % by
density-gradient t%gg ontaining a m xture of n 35 heﬁﬁﬁre wi t.h carbon
tetrachl ori d&3&fra eﬁﬁﬁf &Sef PC2EEPTRSENES QuICkY Sk SRSt 7

resul tant dens| f P / 7 s 15 the fiber in
accordgace w?t%&%ﬁ@' 5?#%3%%%é@gﬁé$%%ﬁfCE%%Eégggfg%% gg¥?b(p€a- pa) wherein
XC represent sepresgngs @h ampstohlouisnideys ity Wibypollyethy leme he fi bers, pc

represents a_ crystal density of - 5 pqlyethylgne terephthalate, n ly 1.455
g/ cnB8, pa reﬁﬁgé@ﬁﬁﬁaiﬁiﬁho¥ﬁﬁﬁ&§ &e%é%tﬁ’&W‘po??gtﬂy¥%ﬂﬁes?ﬁtﬁpﬁg§alate,
nanely 1.3354@neTRy JH ghe gALR@Nts the density of the fibers. (h)
Birefringence (An) of fibers 10 The birefringence (An) of fibers was

determ ned by a rdtar d&iref riggesgeudidmg, ofs tdpehfirersion i quid,
br omongpht hal ene and a _Bel eg ¢ ensator,, ,a jsclosed in WE. Mrton and
J.WS."Hearl e, "Physi cétl%e %rltfﬁgg]tg'in@?n&e fé%&%i |°$ 1 HRETS WaSage 524 to 532,
22.2.1 15 Refded@irmigiddasX «27@ thindeftiond aRas dd wiing 3 e astriei®tsion
liquid, bromonaphthalene and a Belec compensator, as
disclosed in W.E. Morton and J.W.S. Hearle, "Physical
Properties of Textile Fibers", page 524 to 532, 22.2.1
15 Refractive Index and birefringence to 22.2.3 Measurement
of birefringehce, published by the Textile Institute
Butter Worths, Manchester & London.
(1) Percentage (u) of non-opened fibers
Non-opened fiber lumps were taken-up from 10g
20 of a web produced by the air laid method, the mass (x) of
the taken-up fiber lumps was measured, and the
percentage (u) of the non-opened fibers in the web was
calculated in accordance with the following equation.
u(%) = x/10 x 100
25 wherein x represents a mass of the non-opened fiber lumps
taken-up from the web and u represents a percentage of
the non-opened fibers in the web.
(j) Resistance of non-woven fabric to bending
The bending resistance of the nonwoven fabric
30 was measured in accordance with JIS L 1085-1992, 5.7.
Method A (45° cantilever method). The lower the number,
the higher the softness of the fabric.
(k) Evaluation of woven fabric texture
The appearance of the woven fabric was observed
35 by the naked eye and evaluated in the following three
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are significant. Unevyen nass dH§tr|but|q9 significant. The fabric
texture is not uniform on-opened Liber Iumps are
significant.

Uneven mass distribution is
significant.
The fabric texture is not uniform.

Example 1
Polyethylene terephthalate (PET) pellets dried under
5 vacuum at 120°C for 16 hours and having an intrinsic

viscosity [M] of 0.61 and a melting temperature (Tm) of
256°C and high density polyethylene (HDPE) pellets having
a melt index (MFR) of 20 g/10 minuets and a melting
temperature (Tm) of 131°C were mixed with each other in a
10 mass ratio of 97:3. The mixture was melted in a twin-
screw extruder and the resultant melt having a
temperature of 280°C was extruded through a
(melt)-spinneret having 600 spinning round orifices
having an inner diameter of 0.3 mm at an extruding rate
15 of 200 g/minute. The extruded filamentary melt streams
were cooled with cooling air at a temperature of 30°C and
the cooled and solidified undrawn multifilament yarn was
wound up at a speed of 1150 m/minute. The undrawn
multifilament yarn was subjected to a crimping procedure
20 using a stuffing box type crimper, to impart plane
zigzag-formed crimps with the number of crimps of
8 crimps/25 mm and a percentage of crimps of 4% to the
undrawn individual filaments of the multifilament yarn.
The crimped multifilament yarn was oiled with 0.25% by



Exanpl e 1 Pol yet hyl ene terephthal ate (PET) pellets dried under 5 vacuum at
120C for 16 hours and having an intrinsic viscosity [1] of 0.61 and a

mel ti ng twopeestourod ( Tn) of 256C and hi gh density pol yeChyPzos/o¢THRPE)
pellets having a nelt index (MFR) of 201%/40 ninuets and a nelting
tenperature (Tm of 131C were nmixed with each other in a 10 nmass ratio of

97:3. The m xture was g?lt%d in g ta&n- screw extruder and the reiultant
melt having 8FYt BRS5EraPdsedPiéhe W&y BRESuQEd Hfr 8GR ra °L( A8 OF-1dF%ner et
havi ng 600 spigentngompuidiakg Bncedkylphiosphane poensdiiametsaltofnd 3 mm at
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procedure 20 using a stuffing box type crinper, to_inpart plane
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nul tifilamentd wemé. cuThénveb awas i debieehgdhtof ascahendasingsul t ant
pol yester st gplepedi:hens ihad 22 phlilbcluzesa tf chibodier A 1464 68dhng a
crystallinity of 16% and a“birefringence of 0.0035. The staple fibers were
subj ect ed t o T &% FUEfRCReFeMPEIRGIFeN @ Ipridefuiaded B dvilgdra web havi ng
a basis mass gHes 3 0/012 80T@ a0 e SHaleRC toFd 2100 m¥ nGahRRderiong  procedur e
usi ng pair of flat calender rollers hav%n% a_roller surfac% Ee Ig&gture
of 200€§undepr§9qrﬁé§P alr laid nonwoven fabric. The nonwove abri
had a bending resistance of 50 mm, a percentage (u) of
non-opened fibers of 0.5% and a texture of the nonwoven
fabric in class 3. \
Example 2
20 Polyester staple fibers and an air laid nonwoven
fabric were produced by the same procedures as in
Example 1, except that the PET was replaced by a
polyethylene terephthalate isophthalate copolymer
containing 10 molar?% of copolyesterified isophthalic acid
25 and having a melting temperature of 220°C. The resultant
polyester staple fibers had a thickness of 3.4 dtex, a
degree of crystallinity of 9%, and a birefringence of
0.0027. The resultant nonwoven fabric had a bending
resistance of 44 mm, a percentage (u) of non-opened
30 fibers of 0.8% and a nonwoven fabric texture in class 3.
Example 3
Pellets of an amorphous polyethylene terephthalate
isophthalate copolymer containing 40 molar% of
copolymerized isophthalic acid dried under vacuum at 50°C

35 for 24 hours and having an intrinsic viscosity [m] of

0.55 and a glass transition temperature (Tg) of 65°C and
pellets of a high density polyethylene (HDPE) having a



pressure of 80 kPam at a speed of 20 mm nute, to 15 prepare an air laid
nonwoven fabric. The nonwoven fabric had a bending resistance of 50 nm a
per cent ag®o(2004/mfi108non- opened fi bers of 0.5% and a text ecCe/Je2ooshe7Monwoven
fabric in class 3. Exanple 2 20 Pol yestel8staple fibers and an air laid
nonwoven fabric were produced by the sane procedures as in Exanple 1,
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15 filaments having sheath portions formed from the
polymeric blend melt and a core portions formed from the
PET melt in a cross sectional area ratio (A/B) of the
sheath portions (A) to the core portions (B) of 50:50.
The core-in-sheath type conjugate streams of the
20 polymeric blend melt and the PET melt were extruded
through the spinneret at a spinneret temperature of 285°C
at a extruding rate of 870 g/minute, and cooled by
blowing cooling air at a temperature of 30°C. The
resultant undrawn core-in-sheath type conjugate
25 multifilament yarn was wound up at a speed of
1150 m/minute. The undrawn conjugate multi filament yarn
was drawn in hot water at a temperature of 80°C at a draw
ratio of 3.75, then the drawn conjugate multifilament
yarn was passed through a water bath at a temperature of
30 30°C to cool the yarn and to prevent the fuse adhesion of
the drawn individual filaments to each other, the cooled
yarn was oiled with 0.2% by dry mass of an oiling agent
comprising an alkylphosphate potassium salt and a
polyoxyethylene-modified silicone in a mixing dry mass
35 ratio of 80:20. The oiled yarn was crimped in a stuffing
box type crimper to impart plane zigzag-formed crimps in
the number of crimps of 9 crimps/25 mm and a percentage



core-in-sheath type conjugate filanment-form ng spinneret having 1032
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cor e-i n- sWeant/awyme conposite 15 filanments havi ng sheat rCparP2doane740r ned
fromthe polyneric blend nelt and a cer&9pertions fornmed fromthe PET
melt in a cross sectional area ratio (A/B) of the sheath portions (A to
the core portions (B) of 50:50. The core-jn-sheath type conjugate streans

of the 20 pAYyfEiPDI¥nd 4l ttArPe NEFFEHRY SR BES m§THrDugh t he
spi nneret at Thespiringei filmeimidinged 28I A 2 wtigaingrd as® 3F°B70

/mnute, and _cpoled .h bl owi.n ol i ir.at at erature of 30C. The
?esul 'ltJant unaarnacgncugcorlé{ﬁ%-asrﬁgﬁ% ﬁ@‘ﬂé‘itggnﬁaﬁjgsatngn‘% fﬁﬁﬁ?ﬁ‘ﬁwﬁi yarn was
wound up at o tsypeed asinjuidECen fiber e hathe widrawesomiligate audxd fil anent
yarn wgs drawn i mfiotsmgiel @énnﬂfcliﬁgl)%%é&f& Wr Wl di A% 4Rtd O Of

3.75, then the drawn conjugate l'ament yarn was” passed through a
wat er bath atlad sigRerfRiHaDPErabre T aovite vt dreevent t he

fuse adhesi Frbdagis,t Ed%%{%wsoar&wi.dU%fef iwbemla_fss sh@,j@@?adottlae@, hieB@-cool ed
yarn was oi , . 2% ry nass of an ojling agent conprising an

al kyl phosphat%é3 n%ﬁ‘iﬂﬁ%%ﬁe HREDE oI BRI Ty ERe-Ho it f*’r%fglyes’?ﬁ ein a
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web maz subjegted tg a heat-.gonging procedure using a hot air blow at a
t enper Pure Y to cause the individual staple
Polyester staple composite fibers and an air laid
nonwoven fabric were produced by the same procedures as
in Example 3, except that the polymeric blend of the
amorphous PET copolymer with HDPE for the sheath portions
20 of the conjugate fibers was replaced by an amorphous
polyethylene terephthalate isophthalate copolymer
containing 40 molar% of copolymerized isophthalic acid

and having an intrinsic viscosity [n] of 0.55 and Tg of

65°C. The resultant staple conjugate fibers had a

25 thickness of 2.1 dtex. The resultant nonwoven fabric had
a bending resistance of 83 mm, a percentage of non-opened
fibers of 11% and a nonwoven fabric texture in class 1.
Comparative Example 2

A polymeric blend for the sheath portions of the

30 core-in-sheath type conjugate filaments was prepared by
the same manner in Example 3, except that a mixing ratio
of the amorphous PET copolymer pellets to the HDPE was
changed from 95:5 to 84:16. The resultant polymeric
blend exhibited a poor filament-forming property and thus

35 the melt-spinning procedures could not be carried out.

Example 4
Polyester staple fibers and a nonwoven fabric were



10 conjugate fibers to adhere at portions thereof crossing each other. The
resultant air |aid nonwoven fabric had a bending resistance of 53 mMm a
per cent ageoaboamontdpened fibers of 0.7% and a texture @CTURZOBOIMIBY €N
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the conjugate filaments, the HDPE was replaced by an

ethylenepropylene random copolymers in a copolymerization
molar ratio of ethylene to propylene of 37:63 and having
an MFR of 50 g/10 minutes and a Tm of 135°C.
The resultant staple conjugate fibers had a
20 thickness of 2.2 dtex.
The resultant nonwoven fabric had a bending
resistance of 58 mm, a percentage of non-opened fibers of
1.3% and a nonwoven fabric texture in class 3.
Example 6
25 Polyester staple fibers and a nonwoven fabric were
produced by the same procedures as in Example 3, with the
following exceptions.
In the polymeric blend for the sheath portions of
the conjugate filaments, the HDPE was replaced by a
30 straight linear low density polyethylene graft-
copolymerized with 3.5% by mass of maleic anhydride and
having an MFR of 8 g/10 minutes and a Tm of 96°C.
The resultant staple conjugate fibers had a
thickness of 2.2 dtex.
35 The resultant nonwoven fabric had a bending
resistance of 52 mm, a percentage of non-opened fibers of
0.8% and a nonwoven fabric texture in class 3.



a bending strength of 58 nm a percentage of non-opened fibers of 1.3% and
a nonwoven fabric texture in class 3. 10 Exanple 5 Pol yester staple fibers
and a normoveet/dfoatwsi c were produced by the sanme procedecegraw3nerExanpl e
3, with the follow ng exceptions. In thelpelyneric blend for the sheath
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extruding rate of 500 g/minute. The resultant undrawn

multifilament yarn was drawn at a draw ratio of 2.1 at

15 room temperature and then at a draw ratio of 1.05 in hot
water having a temperature of 55°C. The drawn
multifilament yarn was passed through a water bath to
cool it and then oiled in the same manner as in
Example 3. The oiled multifilament yarn was crimped with

20 plane zigzag-formed crimps in the number of crimps of
12 crimps/25 mm and in a percentage of crimps of 6.5% and
then dried at a temperature of 45°C. The crimped
multifilaments were cut into staple fibers in the same
manner as in Example 3.

25 The resultant staple conjugate fibers had a
thickness of 2.2 dtex.

The resultant nonwoven fabric had a bending

resistance of 57 mm, a percentage of non-opened fibers of
1.6% and a nonwoven fabric texture in class 3.

30 Example 8

Polyester staple fibers and a nonwoven fabric were

produced by the same procedures as in Example 3, except
that the staple fiber length was changed from 5 mm to
3 mm,

35 The resultant nonwoven fabric had a bending
resistance of 57 mm, a percentage of non-opened fibers of
1.6% and a nonwoven fabric texture in class 3.



filaments was replaced by nylon 6 having an intrinsic viscosity of 1.34,
determ ned in netacresol at a tenperature of 35C and a Tm of 215c. Chi ps
of the mybanoon®se nelted in an extruder to prepare aPoylJemosod0snel t
havi ng a tenperature of 240C. The nelt-spgnhaing for the core-in-sheath
type conjugate filanents was carried out at a spinneret tenperature of
250C at an %gtru ing rate of 500 g/ mnute. The resultant undrawn
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and then at a drawaglatdgrenf stifid rfimrs waidera b eh tRimeratwe of - 55C.
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Exanpl e 9 Pol yest &St e FeMOmsiRy R AemidveMadaty ikenking  produced by
the same proediilsaame IJF B e a3 pc@@Rlage of non-opened fibers of

0.9% and a nonwoven fabric texture in class 3.
15 Example 10
Polyester staple fibers and a nonwoven fabric¢ were
produced by the same procedures as in Example 3, except
that no crimping was applied to the drawn composite
multifilament yarn.
20 The resultant nonwoven fabric had a bending
resistance of 53 mm, a percentage of non-opened fibers of
0.2% and a nonwoven fabric texture in class 3.
Example 11
Polyester staple fibers prepared by the same
25 procedures as in Example 10 and wood pulp fibers in a
mass ratio of 80:20 were suspended in water, while fully
stirring, and a sheet having dimensions of about

25 cm x about 25 cm and a dry basis mass of 50 g/m® was

prepared from the aqueous mixed fiber slurry by using a
30 square~shaped sheet-forming machine. The sheet was dried

at room temperature over 24 hours or more, then placed on

a perforated polytetrafluoroethylene sheet and subjected

to a shrinking treatment in a hot air-circulation type

dryer at a temperature of 120°C for 5 minutes, to produce
35 a wet laid method nonwoven fabric.

The resultant nonwoven fabric had a bending



that the concentric core-in-sheath type conjugate 5 filanment-form ng

spi nneret was replaced by an eccentric core-in-sheath type conjugate
filanment -worzndagy18pi nneret, the percentage of the crinp€TAMMBRITCS4 nped
fibers was changed from 12%to 15% and28he crinps had an omega (co)
form 10 The resultant staple conjugate fibers had a thickness of 2.3
dtex. The resul tant nonwoven fabric_had a bendin% resi stance of 55 mm a

percent age of* SToF&feds it G @ SRRy SR FEBIEe Yexture in

class 3. 15 kEXayd 68.10 Pol yester staple fibers and a nonwoven fabric were
produced by t ) Rrocedur es in Exanple 3, except that no crinping
was applied d% R L i mul tifilanment yarn. 20 The resultant
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Exanpl e 11 PQIyesteglstéﬁ{; Eﬁﬁ%? prepare b;h%hégggﬁéﬁﬁgﬂﬁﬁ%cedJ%%s as in
Exanmpl e 10 and! KSGERRLA p ¥4 Feieenth thatmdde catimpisty srampdisie fappdiried in
water, whi | e drshdry mStd 18 NgherANdy e QY diawivagy di mensi ons of about 25 cm
x about 25 cm and dry basis mass of 50 g/ n2 was _prepared fromthe
aqueous mi xed fi bﬁ%l%%@%%ﬁ%%e%é%ﬁﬁﬁm&%épg%w -formng

machi ne. The rdcattams: &f B atm ranaingd erpRrAian & abieiic Xeshaires iaf nore,

t hen ph@ced Qﬁjgg;gprforated pol yt etraf | uor oet hyl ene sheet and subj ected

to a shrinking treat'nent in a hot air-circulation type dryer at a
tenperature dxamie fl&@ 5 minutes, to produce 35 a wet |aid nethod nonwoven

fabric. Th I ' '
abric e resu tﬂ%@%’%v&hﬁl@rfﬁ%%ﬂ&:%%% e#l-?egésﬁq‘gétexture

PCT/ JP2003/ 007754 S| sttance a nonwo
in class 3. procedures as in Example 3, except that fiber length of

the staple fibers was changed from 5 mm to 51 mm.

15 The staple fibers were fed to a carding procedure
using a roller carding machine to prepare a card web. In
the carding procedure, the staple fibers exhibited a good
carding machine~-passing property. A plurality of card
webs were superposed on each other to prepare a laminated

20 web having a basis mass of 50 g/m®.

The laminated web was subjected to the same heat-
bonding procedure as in Example 3 using hot air streams
to heat-bonding the staple fibers at crossing portions
thereof to each other. A carding method heat-bonding

25 nonwoven fabric.

The resultant nonwoven fabric had a bending
resistance of 58 mm and a nonwoven fabric texture in
class 3.

Example 13

30 Polyester staple fibers were produced by the same
procedures as in Example 10, except that fiber length of
the staple fibers was changed from 5 mm to 51 mm.

The staple fibers were fed to the same carding
procedure as in Example 12 to prepare a card web. 1In the

35 carding procedure, the staple fibers exhibited a good
carding machine-passing property. A plurality of card
webs were superposed and heat-bonding in the same manner



Conpar ati ve Exanple 3 Pol yester staple fibers and a wet |aid nethod 5
nonwoven fabric were produced by the sane procedures as in Exanple 11,
except t D 206u00croBNpi Nng procedure for the drawn mnul ti PCrarEB/OY/a5N Was
omtted. The resultant nonwoven fabric-hdd a bending resistance of 38 nm
and a nonwoven fabric texture in 10 class 2. Exanple 12 Pol yester staple
fibers were produced by the sanme procedures as in Exanple 3, except that
fiber |engthaf Tht FFANRR €l | TR R WHC T R MIRe Rfat BRI 15 The
stapl e fiber somrerdredEdisxriac cardi ng procedure using a roller carding
machi ne to prepare,a card b..ln_the c in rocedure, .the staple fibers
exhi bited a good ej‘1chaer %Sgu];,fg%lhﬁ‘ r{é-rBJaosvs%rh ag?rojg:eﬁﬁff aAu%efIEﬁJaﬂqty of card
webs were supmgissstham ahdhl otthend & prapareen §am iat eekta0revein havi ng a
basi s mgss of,153Q,0/R. The | ami nated web was subjected to the sane heat -
bondi ng procedure as in Exanple 3 using hot air streans to heat-bondi ng
the staple fibers e REREGHy byrante qaferRAVide erer biHerPolw ke ng

net hod heat - anRding £ % MOnyvai falY | fornitey r£tdwdtemorymven Kapiig had
a bending resist nm and_a nonwoven fabrjc texture in class 3.

nce of 58
Exanpl e 13 3¢ 5§ g’iaepré A1 Y SR ProdudeF by B REFRPPYr ocedur es
as in Exanpl enk®ntedareptan hatotidera lengidveard fithel stiepring idhet sonves a

b ocedube as THBARE-TRs Pt e & 1o U R | O SE ke g
procedure, thonstapre fabhers pxddudadd oy codvaar thmedathime:lpassi ng
e hner BRI AP YR, P R0 AVblemts tpno 1 the
air laid web-forming method has a very low percentage of
non-opened fibers and an excellent uniformity of texture.
15 Accordingly, the specific polyester staple fibers
enable the resultant nonwoven fabric produced from the
staple fibers to have widened various uses and thus have
a high industrial value.



as in Exanple 12 to produce a card nethod heat-bonding nonwoven fabric.
The resul tant nonwoven fabric had a bending resistance of 51 nmand a
nonwoven wakwosootwst ure in 5 class 3. The present i nverCTroR2anoyasovi de
specific polyester staple fibers useful 2bor form ng a nonwoven fabric
having a soft hand and a uniformtexture. Al so, the present invention can
provi de a nonwoven fabric having not only a 10 uniformtexture but also a
soft hand. Especially, the nonwoven fgbégﬂﬁproduced froma web formed from

thg flool yester f,t nghe fAb@wyéﬁtémesw;ewnﬁlbéwemmméﬁﬂn@ﬁ faibr | ai dd
web- f orm ng nethod has a ver rce e non- open i bers, and an
excel lent unifornmity of text% %Ol}?ge Q?Jg%h%lipmmﬁjes c(f‘(fj?f ct‘boii%g?}ér
stapl e fi ber snasmabf ea tpelyekef iraidt poiymwee miexdd | andrackwedsdd am tde

stapl e f5| ber 3“4%%0@ %g%o%%%ﬁ uses and thus have a high industrial
val ue. WD 20 54 - 25 CLAIMS 1. A polyester
staple fiber conprising; a pdyrtinots el Yeerpsisface @rea fi59%hey nmass
of a polyol ef¢ h&or ROk YART £ HEN&EH 3P Kb SREST }fﬁrﬁ‘éirié‘ B cgmt rix polyester

pol yner, 50% or nore of_the surface ar ea being forned by the
pol yneric bl end. 2+ ThelhR|IBRLRSFLRH aHapke bfs#b%\’é %$ a‘H%H“GF iRl aim1,

}A/nerel n thehpfala/mei; lrwwemp@ix?/rm{e qsm;ycm@ﬁlzaic é&libzﬁé_stc&iliprr@é@%%sel ect ed
rom pol,yet ene, poly en ne- pr ne. copol'yners an

pol yet Ebl ene ]c% nyc?Rﬁ ﬁ%rﬁ}ggjbo?%]p? ?f?erﬁ%o%o%%f%‘?gﬁ Whl ch at |east one
et hyl eni cal | ypmlmttcumal@de nosidmekeneh pf @peidnd rmp@lywémeazmhd propyl ene is

Fiber as ol o no coae (R RRT T S dBbroy s KSRt 2001 <

which at least one ethylenically unsaturated monomer -

different from ethylene and propylene is block-

15 copolymerized or graft-copolymerized.

3. The polyester staple fiber as claimed in
claim 1, wherein the matirix polyester polymer is
selected from polyalkylene terephthalates and
polyalkylene terephthalate-isophthalate copolymers.

20 4. The polyester staple fiber as claimed in any
one of claims 1 to 3, having a degree of crystallization
of 20% or less or a birefringence of 0.05 or less.

5. The polyester staple fiber as claimed in any
one of claims 1 to 3, having a concentric or eccentric

25 core-in-sheath conjugate structure in which the sheath
section is formed from the polymeric blend.

6. The polyester staple fiber as claimed in any
one of claims 1 to 3, having a fiber length of 2 to
30 mm, and a plane zigzag type or omega type crimps in a

30 number of crimp of 3 to 13 crimps/25 mm and a percentage
of crimp of 3 to 15%.

7. The polyester staple fiber as claimed in any
one of claims 1 to 3, having a fiber length of 30 to
200 mm, and crimps in a number of crimps of 5 to

35 30 crimps/25 mm and a percentage of crimps of 3 to 30%.

8. A nonwoven fabric comprising a plurality of the
polyester staple fibers as claimed in any one of claims 1



sel ected from pol yal kyl ene terephthal ates and pol yal kyl ene

t er epht hal at e-i sopht hal ate copol yners. 20 4. The pol yester staple fiber as
cl ai med iwoangs/000t98 of clains 1 to 3, having a degree ofPCErpswabdi’zati on
of 20% or less or a birefringence of -0 of |ess. 5. The pol yester staple
fiber as clainmed in any one of clains 1 to 3, having a concentric or
eccentric 25 care-in-sheath conjugate structure in which the sheath
section is f&Pmld PRSmICEBeFoPYeR &1k dAdd HebTherPdPge & otapl e fi ber
as cl a:j med : n any9.onetae abawbveh Fabichag egdadmedben be_ragﬁxg 8of f2 to 30
mm and a p ne2| e.or _onega type crinmps.in a_ _3Q nu er..Q crinp
of 3o 13 cPTHSRaE BRrERTCAo5oPeoiPRgEPeBrec FLREES Of £F BB9oFS The

pol yester st apl e flidber rasoakaiverd fabrary coope isfingl ai plutafldty, ofawhey a
fiber length_aof CrL,i f el to 35
30 or i ool 25" O E SRR bIN EiBe S e 1R, TG, Bt LR e 1
fabric conpr it |5g @D@l lfloéfmﬁ'dybm at wet pebydstier f9tfalplng fieffdost-as cl ai med in
any one of ol al ms 11 W0:2004 00140%BETCIRAAGRAGNATON oo uB iy Br U

formed by an air I"aid b-form ng net . _The "nonwoven ric as
claimed in cP&i Mei‘s’terhé'\ﬁaﬁ&eafﬁét%@ntaégé’léﬂmﬁén igpanyd °F1|ebé>rfs C18%, dr

l ess. 10. A ronwsoweid f/abiaing Eofihields bfg ad cRirdialy Eﬂ)ébOffotrhﬂng5mlé®h)leS.t er
staple fibers as Iaingcij]ina one .0 Iaims:ll to andformadfbyawet
web lafd form ng 0d 81 PORRON MG FER HFaBSi & (?d‘?ﬂ?ﬁl gy s ity of
the pol yesterlas.tmpISetfoi iér, s hay iolgaiambe nidd ngnyresis tahcel aify 01l mmt @5 and 7,
and formed b scardi t nwoven fabric as
clainmed in aﬁf%orie of %&%&gg%ggfﬁg %%\?ﬁtﬁél%gq% gltyri}éﬂr)em stance of 70 mMm
or less, as determned by the cantil ever mnethod.



