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PCOLYESTER STAPLE FI BER AND NONWOVEN FABRI C  COVPRI SI NG SAME 5 TECHNI CAL

FI ELD Th j nvention relates to a polyester staple fiber and a
nonmven%f(g%oﬁ?@ﬁé%drrpri sing the sane. 10 FECHNI CAL BACKEREUIREIIMBIF ekt er

staple fibers have excellent mechanical properties and resistances to
chem cals, and therefore are wi dely enployed for nonwoven fabrics.

- However, the nonwoven fabrics conpgsimgetomyenti onal pol yester staple 15
fi bers are disadvantageous in that the fabrics exhibit an undesirable

creaky touch and an unsatisfactory soft hand, in conparison with nonwoven

fabrics conprising BPLIESHER SHRPOEeFIBERt apbeNDievgN FaBRgcknown that the
nonwoven fabrics can be 20 produ 44 ﬁéqﬁhﬁgfibers by a nethod in which
a web %s formed fromthe stapleigg%éfgﬁ%y*aftarding met hod, a wet laid
met hod~or an air-laid nethod and then the staple fibers in the web are

ent angl ed wiTHCradrOtiERT.Y @ needl e- punching or a spunl acing or
hydr o- ent angl i ng .25 procedure, or are heat-bonded under pressure by a
cal ender or enboss¥r P %He ML IFiddiasedamia oekvessian siteplsf a

bi nder and diket tamd kenicaldver Fabrike coigals g hafs é’da’met.he web with each
other. in the case where, in the above-nenti oned nethods, the web is

formed 30 by the air laid procedure, the polyester staple fibers are

di sad¥8nt agdEEHINICATh RACKGROZO®par i son with nylon or polyolefin staple
fibers, the snootdy18$s+f I r. wStable fihers is |ow.,and, when
crinped, the resultgﬁ% %5}%%%§§8f¥§§%25e£ FﬁyegfﬁﬁgﬁpianﬁF Ih&fdent age of
properties and resistances to chemicals, and therefore

crinp,

are widely employed for nonwoven fabrics. However, the
noenwoven fabrics comprising cohventional polyester staple

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 cardiné 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 prdcedure, or are heat-bonded under preésure 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
atmosphére, and therefore, pioduction of a nonwoven
fabric having a uniform texture from the polyester staple




35 and thus a | ow fiber-opening property in the anbient gigecefildrOsgRNEr €,

and therefore, production of a nonwoven fabric having a uniformtexture
fron1the‘985 gﬁ%ﬁp stapl e 6 Decenber 2006 WD 2004/001108 PCT/JP2003/ 007754
- fibers s i icult. This trend is significantly BGIAPROOBEOTAREN

undramn pol yester fibers or copolyneri“‘c2 pol yester fibers which have a | ow
degree of orientation and a Iom/degree of crystallinity and are preferred

as 5 binder fiigss. i Are; Y df roduct j.on .of, t he. nonwoven
fabrics. Therefore, there |S}P'M?I|mlS t% gplﬁﬁéﬁﬁ%Pfﬂﬁ%@%lyhe nonwoven
fabrics havf?ﬁ?%%%ﬁQfWﬂﬁﬁ %QﬁﬁﬁﬁﬂaPoﬂﬁ@ﬁtgxméﬁkﬁamnmd'mPp@dymgrﬁhe bi nder

fibers, parddlcdsaidy o f | f O laid
met hod. A|s§k;§§igﬂﬂvCfﬁgﬁgiggﬁﬁﬁhfggﬁhg 2&@&Fﬁ%&%&§cﬁbérﬁgﬁtgki é d nmet hod
i s enpl oyed, S °ﬁuﬁ¥M§¢éﬁlﬂ§B¢NC§nﬁaﬁﬁﬁgP@eﬁﬁrr@dnﬁSexture

fromthe pﬁlmfmm,eafnéo@i@mgwngo@ kaw iace ioapgkhpges and thus
The

exhi biting en|n erty, I fficylt
above- nent|%€§ tren 't h R E8ﬁ§rf b&rewﬁénatﬂémWGblpstFBrned from

t he bi nder W@éﬁ@tbpnaofcé;ﬁm m@nmevbndfamhecdl hiivdulgt y uRiEbempr oduction of
bolyester st onlurel Erontiah VRks thindd, 6988 knyr Sk RiuRee EFbEERL, st apie

pol yest er staE bers and friction between
fibers. To B8 §éCPHP§l§féHF@hﬂoﬁépQﬁegbe Exadﬁﬂe@lbarsmtbPubhecaLron No.

45- 148D di sabascaosnomst hadse) wboshia dhaetiubelhaxangngogppundaor & amne
25 nodified_s b gone onpg is applied to surfaces o gester
fi bers and %F% 24 PhkFRE ﬁédaBﬁFhﬁﬁ tSneBRhey ey, héaPFﬁéuCF@mkaf in the

case where nbnwbveatedbrmebyﬁabeﬁgséa@hff&tﬁeﬁéxﬁﬁﬁefQEBEdth@to a web by,
o PRty R R IE RS, SLPELe RSl SaELe Ll SRo0iR0sse
and thus exhibiting a poor fiber-opening property, is
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.r 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 easiiy :
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 wyater. BAlso, while the web is formed by the
airflaid method, static electricity is generated on the




the fibers and thus exhibit an insufficient fiber- entangling property and
the resulting web is easily broken. in this case, when the web is forned
by the wet laid nethod, as the staple fibers of the Japanese 35
publication repel water, the fibers are not evenly dispersed in water.

Al so, while the web is forned by the air-laid nethod, Dsicatiberebétbricity is
generated on the 6 Decenber 2006 - 3 staple fibers of the Japanese
publication and, in the resultant web, the staple fibers are unevenly
distributed. Further, when the stapte 3ibers of the Japanese publication
are used as binder fibers, the surface-treating agent applied to the

surfaces oftth pgpgester $ple fibers forns a barrier against the heat-
bondi ng of A& 1e| RY COP7 48§ FRERTP ORCBF 321 0886 - helei hhEr e
pol yester seaplléahibergekpabl ting astmplvertiftalrs ¢ hawi nguaesehtyhand and

a uniform dtl%)f:tr_uLbﬁtEQ be %‘ai‘khéﬁd d@{&g} ﬁtﬂgnwa%lef a?&bgrgow' $hRg the

pol yester staple fibers, Disclose herein is nonwoven fabric
produced fPBPF&eﬁEb PO R F4m @Fe  PéPflester @&%ﬁﬁ?}fﬁﬂ&@ﬁ§ bythf air laid
nmet hod andshaferg-ttbhet abgvegernt | nedi stiakict yehdl sak@sedsheyrei ahare

polyester ggggggtFkbg£§%l p%géé§§m%é) thek¥ﬁ§hgﬂe%%56§%32?§es of which are

f or med i1 yes and K% xed and
dlspersed Pﬁnﬁﬁégpefyég?e?lbqqﬁﬂ: eXthIt appropriate friction between the
staple fibers, and a nonwoven fabric having not only a soft hand, but also

very un e o obtained in the case where the content of
the polyolépﬁﬁgkg é%u{ﬁﬁbﬂﬁgﬂﬁgxg%stablished within a specific range of the
cont ent . Accorﬂmaglqsedrherémn%ﬂrea$pﬂ@hsmbrtbeapLeSEﬂberéréﬁﬁﬁiihb there is

provided a.pobyasten PLARIE HdN%y LCYTRL 2L BnROLYIRIES,P! end comprising
(0] o b
texture to be realized, and a nonwoven fabric comprising

the polyester staple fibers. Disclosed further herein is
a nonwoven fabric produced from a web formed from the
polyester staple fibers by an air laid method and having
the above-mentioned gquality.

Disclosed herein are 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, that exhibit
appropriate friction between the 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.
Accordingly, in a first aspect of the present

invention, there is provided a polyester staple fiber

comprising a polymeric blend comprising 0.5 to 15% by

mass of a polyolefinic polymer mixed and dispersed in a
matrix polyester polymer, and having a concentric or
eccentric core-in-sheath conjugate structure in which the

sheath section is formed from the polymeric blend.

In one embodiment, there is provided a polyester




mass of a polyolefinic polynmer m xed and dispersed in a gBbéherlodayest er
pol ynmer, and having a concentric or eccentric core-in-sheath conjugate
structure in which the sheath section is forned fromthe polyneric bl end.
In one enbodi nent, there is provided a polyester 6 Decenber 2006 3a

di spersed in a ratrix polyester polyner, 50% or nore of the surface area
of the fiber being fornmed by the polyneric blend. |In another enbodi nent,

- there is provided a polyester staple fiber wherein the polyolefinic

pol ymer preferably conprises 6 Decenber3®006 4 at |east one menmber

sel ected from pol yet hyl ene, pol ypropyl ene, ethyl ene-propyl ene copol yners
and pol yetfy opol ropyl ene copeolyners in ich at

| east one tgt %’%I%ggiegaﬁﬁygﬁés%%?%@%ﬁ&p rﬁyallefrfesbﬁt CFr Bt et ®Yl ene and
propyl ene t&ehFyEkace opptdy nek i Hedl Hibeyr dfeingofolrprer byethel n yet anot her
enbodi ment potlhpeeitSppsey] ded a pol yester staple fiber wherein the matrix

pol yester polyoer is, preferably selected from pol yal kyl ene_ terephthal at es
and ponaIkyIenggt3?%Bﬁ?ﬂa?%ﬁ%éfﬁﬁﬁﬁhtHHFE%%Jf%658W9ﬁ§?s§ PRL¥CEERE her
enbodi ment stehéee fiibepr eiedednathpolppeyveershapl poliber phererapifiere is a
degree of .grystaLkization of 20%or less or -a birefringence of 0.05 or

|l ess. In yet a further enbodinent, there is provided a polyester staple

fi ber wherein there is a concentric or eccentric core-in-sheath conjugate
structure in which the sheath section is formed fromthe polyneric bl end.
In yet a further enbodinment, there is provided a polyester staple fiber
wherein there is a fiber length of




3

2 to 30 mm and a plane zigzag type or onega (co) type @HdiBfbdrBoddne
nunber of crinps of 3 to 13 crinps 725 nm and a percentage of crinp of

to 15% In yet a further enbodinent, there is provided a polyester staple
fi ber wherein there is a fiber length of 30 to 200 nm and a nunber of
crinps of 5 to 30 crinps/25 mmand a percentage of crinps of 3 to 30% In
a second aspect, there is provided a nonwoven fabric conprising a
plurality of the polyester staple ' fd bers as nentioned above, and forned by
an air laid web- form.ng nethod. In one enbodi nent, the nonwoven fabric

prefera%!y Qgs percentage of non opened fibers of 5% or |ess. 6 Decenber
2006 4&1n a“tfitrd S8Fect "*FR&Fe i§e{%?ﬁ§%ed1%“anmé§éﬂetP§%?P€rconprising

a pl ur aldalypabriybenpol yesterhshtcapl-prooviiens as nenséDagdc-aboveanand is

f or med 1&gt 1 weh | ad f 1N t er.2006 5 In a fourth
aspect,nggfé ?s prov?%ékﬁ%ﬁ%%%mgvgﬁ E?g P?%giﬁﬁggi§¥ﬁ693mffﬁraf?ty of the
pol yest éfiStapiad  fissets faemitoledigsdvy ana@spsurstrdd bynamear di ng web-

bendi ng ashohanes. o710, oy ot | oot fater e by the cant Tever Wethod.
BESTIN%ﬁ%ﬁ%g%E%FEEFQLﬁrT?E?%?R&ﬁﬁéﬁngéaZ?ﬁe staplg fibers of the present -
i nvention are Inpolgest eroshap| erfidsEmer$0% thersurfacepmarealeaf which are
formed By1geRobyMeLkaphkend e@iPrigic?did POl 6fdmisG  polywmr o xed and
di spersed.in a matrix ol¥ester polynmer. 15 The polyester "polyners usable
for thepﬁ}gggﬁt 1s referably sélected from polyalkylene

terephthalates and polyalkylene terephthalate-isophthalate

copolymers. '

~ In a further embodiment, there is provided a

polyester staple fiber wherein there is a degree of

crystallization of 20% or less or a birefringence of 0.05

or less.

In yet a further embodiment, thelre is provided a
polyester staple fiber wherein there is a concentric or
eccentric core-in-sheath conjugate structure in which the

- sheath section is formed from the polymeric blend.

In yet a further embodiment, there is provided a
polyester staple fiber wherein there is a fiber length of
2 to 30 mm, and a plane zigzag type or omega (w) type
crimps in the number of crimps of 3 to 13 crimps 725 mm
and a percentage of crimp of 3'to 15%.

In yet a further embodiment, there is provided a
polyester staple fiber wherein there is a fiber length of
30 to 200 mm, and a number of crimps of 5 to 30 crimps/25
mm and a percentage of crimps of 3 to 30%.

In a second aspect, there is provided a nonwoven
fabric comprising a plurality of the polyester staple
fibers as mentioned above, and formed by an air laid web-

“forming method. '
In one embodiment, the nonwoven fabric.preferably

‘has a percentage of non-

'~_Opened fibers of 5% or less.




invention include, for exanple, polyesters of aromatic @ifaeheereboes aci ds
with aliphatic diols, such as polyal kyl ene terephthal ates, for exanple,

pol yet hyl ene terephthal ate, polytrinethylene terephthal ate and 20

pol ybutyl ene terephthal ate and pol yal kyl ene napht hal ates, for exanple,

pol yet hyl ene napht hal at es; pol yesters of cycloaliphalic dicarboxylic acids
with aliphatic diols, for exanple, polyal kyl ene

cycl ohexane- di car boxyl ates; pol yestersqzof aromatic di carboxylic acids with
25 cycloaliphatic diols, for exanple, polycyclohexanedi nethanol ‘
terepht hal ate; polyesters of aliphatic dicarboxylic acids with aliphatic
diols, for ex | e, Lyset S j.pat.e, | en i hat e,

pol yet hyl ene ag?Pa§eF§ﬁ§ﬁp6?$%%?§IegggggiJgieggéﬁgg%% 5" hothcver

pol yhyd ¢&r bORYP R BRS¢t & sPLpsrlekantle, th6 yPatyasker esttérd eand

pol yhydrfidkglsenzsatmentsbeed. alibree podry@st er Sormsdilde & areit hekpriesent

inventi g ri@ygPRe€nBQl yesters containing at |east one copol ynerizing
conmponent: sel ected from acid conponents, for exanple, isophthalic acid, 35
phthalic acid, adipic acid, sebacic acid, a,f3-(4- carboxyphenoxy) et hane,

4, 4-di car boxyphenyl , 5.-sodium sulfoisophthatic acid, 2,6-naphthal ene

di carboxylic acid 6 Decenber 2006 WD 2004/001108 PCT/JP2003/007754 6 and
1, 4- cycl ohexanedi carboxylic acid and esters of the above-nentioned acids,
and di ol conponents,-for exanple, diethylene glycol, 1,3-propanediol,

1, 4- but anedi ol , 1, 6- hexanedi ol, neopentyl glycol, 1,4-cyclohexane

di met hanol 5 and pol yal kyl ene gl ycol. The copol yneri zi ng conponent may be
sel ected from conpounds having three or nore carboxylic acid groups or
hydr oxyl groups, for exanple, pentaerythritol, trinmethylol propane,
trinellitic acid, and trinesic acid, to cause the resultant copol yesters
10 have branched chains. In the present invention, the above-nentioned

pol yester polyners (copolynmers) may be '




enpl oyed alone or in a mxture of two or nore thereof. ThfRehy&Ibes

pol ymer and the polyolefinic polynmer may contain one or nore of additives,
fluorescent 15 brightening agents, stabilizers, flame retardants, flane
retardant assistants, ultraviolet ray absorbers, anti- oxidants and vari ous
coloring pignents, as long as the effects of the present invention are not
degraded. In the polyneric blend for theé pol yester staple 20 fibers of the
present invention, the content of the polyolefinic polyner to be m xed and
di spersed in the tri est o] y [ nust be in e of fromO0.5
to 15% by mass, prlg?egra PBQH{O% CICE’10}n ® nass, pﬁ?ﬁ’@t d;e)r@f ABIYe2 to 7%
by mass, sti F‘Prhﬁreccﬁ?%‘?rlérlé]@l ya2 PbUBB/JJZ’SYbermébe heske oret hetapds of the

pol ymeri ¢ biféhdrsl fis mhettomt@nabobet Badpaky ebehkai Bypal WaBHihg heps than

0.5% by magsrmihg ROiEEd, of the present invention, namely a preparation
of the_polyester Staple fiber-containing nonwoven fabric having the soft
hand ahd the uni f dhfh BOnvexgurakaihmols bt stltcsiedetierAi sopriefetalely

pol yol efi ni g;5p9l r an 15% mas not t he
above- ment i oned e ectrqusr}tegaltst}razlt ed ngr t7rtfzﬁaﬁlﬁlof’rbgé'{sS’ 3%‘5‘?3?%% >i3@‘{ut al so
- the fiber-fbhei agniprbperrt yedthoche resul tant polyneric blend is degraded and

t hus the target 35 staple fibers of the present invention cannot be
produced. g a ers _of the present 6 Decenber 2006 WO
2004/.001108 P y@%%%%%ﬁ%%ygé 85% &h%h5§ﬁﬁﬁgﬁ N50% or nore, preferably 70%
or mdle, nore pﬁ@ﬁeﬁ&b@#egﬁﬁbEDs16@%ﬁh&fp&hee&urﬁaegnaigasagg the fibers
he surface

roa for modbuY rheos  PEaBRLYFEbLEs hBRC enel shiRanBigbsa, nE Whigh aRe

- area forned pol ric
nonwoven faBP @e e?HlBlP@lﬁmerh%ublendeqompuismagsaapdlp@19ﬂ$ﬁicsfactory

uni formty. pﬁlyﬁékumﬁxeahénété¥%§b£égﬁr§n53th§L¥iggpéﬂ§éster
| polymer. ‘

15 The polyester polymers usable for the present
invention include, for example, polyesters of aromatic
dicarboxylic acids with aliphatic diols, such as
polyalkylene terephthalates, fbr example, polyethylene
terephthalate, polytrimethylene terephthalate and

20 polybutylene terephthalate and polyalkylene naphthalétes,
for example, polyethylene'naphthalates; polyesters of .
:eycloaliphalic dicarboxylic acids with aliphatic diols,
for example, polyalkylene cyc1ohexane-d1carboxylates"
polyesters of aromatic dicarboxylic acids with

25 cycloaliphatic diols, for example,
polycyclohexanedimethanol terephthalate; polyesters of
aliphatic dlcarboxyllc acids with aliphatic diols, for
example, polyethylene su001nate, polybutylene succ1nate,
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,B-(4-
carbOXYPhenoxy)ethane, 4,4-dicarboxyphenyl, 5-sodium
sulfoisophthatic acid, 2,6-naphthalene dicarboxylic acid




|

above-nentioned requirenment include staple fibers fornedghd-abdP98 by mass
of the polyneric blend and conjugate 10 staple fibers in which the
fornms 50% or nore of the surface areas of the fibers. The

pol ymer i n

conj ugat g""?g‘{%é{ﬁ $12% i bers i ncl ude concentric core-in- sh@gmresppieg77seccent ric
core-in-sheath type, side-by-side type-ahd islands-in-sea type and segnent
pie type conjugate staple 15 fibers. Preferably, the concentric and

eccentric cogfd ifesheat e fi be mhjch 70% qr nore,
more preferahly 100% of (?h % %er sur%’ggje %r%%" PP epoI ymeric
bl end sheat FREQ@ TRt IR rﬂﬂ%d grst didike qmmrﬁntmv%n @xanl elhe

ol tapniidm Shi T Sty o o e o

non- hol | ow fﬂep}g czlle Cross- s Ct | onal

fibers of the ~Prestth: iMRARRA G @mld |er4wq1@r@w mmm be

sel ect&d framd 'FCE}Q’»&H{YW id18&:01f.0r TR BUR 1 YR iz 141y ’l%lm? qled, for
exanpl e, thr Bgeﬁ %g and H§¥N¥ﬁ§?al such as, as ex nﬁles triangle
to octagonal flavdag thagenorofore

si gni fi cant |05,ath§s'a4]43pe@qw tghc@u[ptsl yne:sﬂ'q;rdrstt)@ul @rfdulg,gr s fla,&we&g 1%09

bi ref ri ngengRndfadd: - o1€S I - st.al Li.nit, 0% or | ess.
In the convgﬁilonaﬁqggqgggte?rgﬁggpggglg ?aﬁ§V| giye 1&|F rPﬁ émce of 0.05
or less or §n€e§FE€E§PC @F&gbaﬁplﬁﬁP?eo¢h£0%ﬁ6mlkas$ cbbeﬂges&eastrend to

35 i nk easehtlve briasiched bakwaen t he ft'n@e esand &Hk}%nﬁ;ﬁg I,r%ﬁg' tant
e

nonwoven fagb S % xhi bit a_de rade a reduce OpEéni ng
property an RuE=nLAoBeR.PRiBEF L2508 mezsowep@lmepe‘r/m&zobe/ 007754 8

produced by
ymer

: unsatlsfactemyloyeﬂoambh¢ op &ﬁx&umﬁxeﬁrbhéfftﬁérér IB&? théffgfappears to
i

gg|flgg:2hfﬁgtal&hgh80h9g%8é£e ?&ﬁgg aﬁhbiﬁé pggygﬁgglnlgegg
| may contain one or more of additives, fluorescent
i5 brightening agents, stabilizers, flame retardants, flame
retardant 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 an& 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 flber—contalnlng
nhonwoven 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 ptoperty 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 yal kyl ene terephthal ate, particularly, a isophthalic % pecember2006
aci d- copol yneri zed pol yal kyl ene terephtalate, at a |l ow taking-up speed of
| ess. Anbng the undrawn pol yal kyl ene terephthal ate

2000 ninkﬁ te or

fibers ‘gﬂQ6@W% 8 mentioned trend appears to be very SIGIIPRO0GAOMTS4 n t he
fibers fornmed fromthe polyethyl ene terephthal ate having 10 a | ow degree of
crystallinity and the copol yneri zed polyethylene terephthalate with 5 to

50 nol.ar % of jnis al ed o t ot mol ar amount of the acid
conponent . T%%ﬁa%g%ﬁheﬁ I one&n%gﬁs’yé%r[ e7a"ff i Ve rP4X&%m M9 ¢heat - bonded
under pressPEEERrRakn Mhero 15 Cnd ca‘.’re!:hsemiﬂeasa lmmw df heres for the
nonwoven fabfilSers \Wiesk tihe ahqy nﬁ’&fnd qPﬁg es ol sed as a
mat ri x polyner ofsthe polyestefﬁgtap e§§iﬁﬁ % kﬂﬁ?%ggngksﬁgﬁhtlon

the resul t art* P QROSTHI Suninges ansm ﬂ%ﬂmﬂedbyastlm madymeirier s wi t hout

causi n§ t he lmwk 20 Tewy iwoned Jo00eE A0+ 48 dEsilva e R est er

staple fib rese |nvent|on are useful for the production of
t he nonmoveﬁﬁéubrﬁ%p%gg d&<iSdy So5thesfaidda i BRsRGdsiREkCEe. There

is no I|rnteﬂﬂkﬁ?ﬁﬂitﬁm%nthaxhures offhiehgtadd ¢ mdwgr@u%htggEyggbe&hgtapIe
fibers of thedestid I, e thic of t l.yester
stapl e fibers of the S?égﬁﬁ?%qﬁggnHigﬁ |§C&Pgﬁe? % bepg Qﬁ 8dof 0.01
to 500 dtexETFe 199% &t @asst of &hei b@ﬂ-s’meﬁrlt:hblpndsami lcnnguga@a 30 can

ol Ymeri o bLanh of. 2 palyon SRenPL AL PoLypRHIL Bl FOLRY ab e s
extruded thp85§h°§ %Pﬁeﬁ rféﬁ?nﬁé?éﬁ Ravithe ﬁleUSallmyeoﬁospugatag orlflce

of 2 conventkapdls (blos) SACINHBICERBARALYE: cbPE-SXLLNRInIPyLLY ament ary
streans of Egﬁ Hglt are _cool ed, and solid | owm ng co hg air
toward the EUSEFEalfR  Grgn- HPEPFPnBYP?heSé@PrEYfEédeftFBﬁeﬁn@ are

taken-up atiglenDecénbera2@Pfe H12068406R4 198 PCTHdP2BA3199¥E58 aple

15 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, trlangle to octagonal
profiles.

The effect of the present invention is significantly
- reallzed in the polyester staple fibers having a
30 birefringence of 0.05 or less or a degree of
erystallinity of 20% or less.

In the conventional polyester staple fibers hav1ng a.
birefringence of 0.05 or less or a degree of
qrystalllnlty of 20% or less, there is a trend to

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




9 speed of 100 to 2000 mim nute to provide undrawn pol ye¥REmber 2006
multi-filament yarn. The nelt of the polyneric blend is prepared by
bl endi ng |t of the polyester polyner with a nelt of 5 the polyolefinic
pol yner B@og%gff"&ll?ab ni xer, or dynanic mxer or by bl en@CRGPREBNETSH Of t he
pol yester pol yner and the pol yol ef i nirc8pol ymer with each other in a
desired mass ratio and (nelt-)kneading the bl end by u3|ng a

10 t he

melt-)extr L he.resultant, bl e
Enelt gspln#g%etlEEQCE h&¥p PB&U@FWbﬁyofntF%xbﬂﬂ?aR% p%?y%%?%?scoﬁT%b%le
filaments, ¢ﬁ€n§aﬁpppavsedurbe asgnefilcanediabbhe aow orhentatliiomt, except

that a el t saberge apkymeyi %ﬁgéf E pPBuZedhl RL18 BOlygplgraresin‘are.

separately fed into_a nere
pol ymeric BPe¥al&RdcPRetpEPpBERRtatesi PAtEECebADINeda stsorta e m

conj ugat e fEbdﬁﬁﬁbﬁoﬁﬁméﬁibe@fpMY&bkyﬁ@r{éOEef@ﬁﬁtQia’&@e abUsfaGe area are
formed by th Eolznerlc g 2&&& sultant undrawn filanents are drawn at
a 20 desired 8 gﬁ/PBt?Be?ﬂ Rot P/ BHNYER Hhet@FBir e HFOHD ¥R 100C or in

?tFan1at a uedpewatpobyaik%méneotéﬁéﬁhtﬁm&%ﬁ&mfiﬁﬁ&%lytE%Eab@ﬁéutaPt ﬁramn
ilanents a ish oi onsi deratji.on of the use
and the ob#gggig ?ﬁ%reﬁ& $$%¥%££t§9| fY%ﬁXsSl%?+€ 3Ry U FQﬁaxed The
resul tant f£ibfEat Sorpredcironntie smtal-ﬂ’@thy],@m stéroapinghal afes | naditg ber
lengtip to gblghNdéfLect 8F 98ty ggéyfﬂﬂ sgml&éd@cgé&fiﬁﬁ&fﬂg q Procedures,

the oiling aggnt na%$contaln 111 co oun g and in the
anmount whi cRO4BeRRYL %d%?r?9k¢%&¥%ﬁ$wﬁ#ﬁh(ﬁ 30 therebjrktobf the present

i nventi on. zEéﬁphtI&&lBl@OéU_@&t}%sed SR fﬁc?ﬁﬁ 1P SR EHE Y e '*{H’é““t i on
having a bire ence of 0.05 | ess or, a degree of crystal nity of

20% or Iessa%%% Brerhed ?Ret$§9¥ﬁﬁﬁ9n RRYeateemtan® above,
except t hatfihersjrmm rge | h&ot fodslinthdesr Prdd Ntrangb tdeH idddyr oil is

applh%d 10 108 fre 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 thfough 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




- method of foLm fro fibers, as follows. For exanple,
case where tﬁgb§§bgfg?$8rﬁ%35@€§ LfMLRRte StQ BRdhde undrawmpl e fi ber

undrawn filanments and the oiled undrawn filanments are driggsbeahbdrPBos
tenperature for the tinme which do not cause 6 Decenber 2006 WO 2004/001108

PCT/ JP2003/ 007754 - 10 the degree of crystallinity of the dried filanments
to exceddO20M051P8 t he production of the nonwoven fabr iRCT/dPeasiootts:
pol yester staple fibers of the present~ifvention, preferably, the staple

fiber length is 5 adjusted and the crinps are inparted in response to the
in the.

length is prEPéradter mdjtus+eildmeRttwadd. "m nore preferably 3 to 20 nm
By 10 adjusting tfgefy n le than, 2 mmt he esired staple
fibers can be_i ndus?r*%ﬁ é%?%%céfglgﬁé%lc 2@[‘?%{?&& Wﬁﬁ%iﬁ' stability,
and by cont rBtPRAERY R Melhedf |drmytpolwesisr mlymdmnidh rmmdle gesul t ant
stapl e 5 fi betise exdl b Iein BANGIGHRERL 1135 QRe 4 ggﬁsrt nd a 15 high
resi st ance t@.the, eggrﬁg'on of fibeﬁ%fd%ps. angbo es eﬁ&ﬂ%ﬂﬁ%&fibers
may be cri npett T b&r sP%or jr%ﬁﬂlr&ﬁ petlekfef ithe polivesteaw peflyer wsel of the
resul tant nomwovelydrtimic MsBhver WisNe ddtd (Aheet i@prﬁwe_%&ref@b“ C nust
bly crinped fibers,

have a hi gh i S taple . fibers are 20 preferably
and where thlgé%é;rgei dnoén]{/]%\@}é‘q?‘a’ﬂﬂ%ér’ﬁ]’ﬁ Hhey blende Myameddd idver - openi ng

- property upotite}iet kaxtyuar amhdart Henpreaad aptopaicing afe1BeiiRg e fgr My

scatteped tn@ﬁﬂr(ﬂéﬂb_y%§qﬂ”éygi may be inparted to the staple fibers.
Where the crinped stapl I bers "are used 25 in the web-formng air laid

met hod, preferablif tHe Rregection of e unddata H8lyeistps/ 2ondwgand t he
percent age dfilamantRs E%e3s%ﬁelé%bc@@%Qe%hanﬂgﬂ%ﬁoﬁgdcEbggei%r%djUSted to
not nore than_ 13 crinps/25 mm and the percentage o crinps 's-regul ated
to not nore %ﬁg&GESQg%FhEXFQEGIFQﬁF omgdtwefehbrappilyneuyicekhicbdt a
sati sfact or pnki eemedpenifng pplopetey Bksdh’ abbowbpdrafe1lNeeROL¥ES 5
stapl g5fiberfe1¢-)spinneret in which the melts of the 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 0il 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




of the present invention easily have a | ow nunber of crigmgedbhs -B§ cent age
of crinps in conparison with those of the conventional polyester staple
fibers, the 35 adjustnent of the nunber and percentage of crinps within

t he abovAYPRMEPYA range is easy. Also, to inpart an PENIPHOBOETS
bul ki ness to the polyester staple fiberdOot 6 Decenber 2006 WD 2004/001108

PCT/ JP2003/ 007754 - 11 the present invention, preferably, the nunber and
percentage o rbops.are_adjusted o, not less than 3 crinps/25 nm and not
| ess than 3‘%?%3%%%?%@5? %%é?rb%i’é‘lﬂf f iths fried giickamemisy tion a pl ane
zi gzag or w §5Aeed)26% f or inwhhe hprosdudiolore b dHE mehRbadle Falatiker than a
three di mengi@pathsSRLE L Pl +.heca t he pl ane zigzag or co
crinped staple fi b,ergbe%u?%%ggé%%%%‘qﬁ erqlﬁgaﬁ r@perﬁedﬁerty t han the
spirally crihp&RPsIAp ePrefervrblyng e adjapdtd rijldre Tumpgr iand per cent age
of crifps asadiesded e abQY &y (oTaloNi -opened staple. fibers in
the resultant bd \%fet e ajr Iairg%met hogq@ggtﬁgpggd%gés@qng% o°b§'f§'lf?ass or
r

|l ess. In the"Tase TP ed 1 fem Adewdidedsabrisc fied lows .pr oduced by

a wet |aid web-fdtar rexamithwd, ifluaid f&%s%b%%ré‘r%fhtgi %;,d irsegggﬁad %ge fiber
| ength of t I .2 t.apl e fibers is preferably to mm re
preferably %%%g%g%nj’r% mﬁitéxgsﬁt’aﬁhg Fiteele fdpete lenigwbed sopragerablymed.
“Nanely, the aiiustedare i2ngar t38d mm Roreoprederabilgn 30kot R wme agg purpose

hel Do o SRS SR W SHRA B BB Ll DLl i
aqueous sIuﬂ@flﬁfdtﬁ§a§9§pﬁébﬁr§epgnfbﬁ iptesuetialaydpwebutednanga
ReboTor i ng et hec - ore Prcccas. ouhersithe A8’ BT E8niobul ity "Bheuoven
fabric is fggﬁga g$ngtga @ RETwWBBFeotRPRg3 AeRedthehsesultant staple
- fibers exhibit an enhanced fiber-opening property, and a
15 high resistance to the generation of fiber lumps. The
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 méthod, 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 df'
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'




| ength of the polyester staple fibers is preferably adjysiednt& 88 to 200
mm nore preferably 35 to 150 nm, 30 still nore preferably 40 to 100 mm
The fiber |l ength not exceeding 30 mm nmay enabl e the breakages of the

resul t antVOdRO3/00188 t 0 i nsufficient entangl enent of the PEwapt®@3hItErs with
each other to be prevented or reduced.~- Allse; a fiber Iength not exceeding
200 nm may enabl e the opening 35 property of the resultant staple fibers on

t he carding chi 9 be_enhanced and the uniformty in texture of 6
Decenber ZOOEHEVE#ggﬁéfoﬁﬁYﬁg“ﬁ%ﬁ/JP@% BFBPYYB4the onupber raadi| t ant web to

be i nproved. P¥5CERpageeofherpmpsi agepadpestad ofot her Stawd ecfdbers through
the cardi ng gpeRsHe2sst | est er aple fipers are preferably
enpl oyed. The prgfgrgbﬁg %%ﬁgg§95£§%% %@?%e% ag%sEﬁCE}Y%B%'t§j MARFar t ed
to the pol yesfeerimpipgeisi preseralp 19 S0pTdndPs{Zadoang Gordy30%

e _nunber angO ercenfage of crinps 7adjusted not nobre than

respectd vely
30 cri tr?ps/ ZSf%%na‘ﬁlal‘ﬁ%taﬂ%r SH VR ey RIS e XTakhersiamm Yhalepest er

stapl e fiberdimensidnal t spigeddoneming @RS MBcAlkd RS 3ididee machi ne
and the resuétaqg web to exhibit a satisfactory uniformty in texture.
Al 'so, the nufber and pBrCEHTRGR StiPEe i Fileensj et delit oa fvtghasss than 5
crinps/ 25 nmt sk -didnd ©§ Sor - 3P0 B QP! it ey o bhe 15
resul tant we ,de to tﬁ§§?%suffﬁ§(ént entanéﬁgheﬁggéf t%g%dsggﬁpgefibers
wi th each ot o be prevented or reduced. The node of crinping nay be

convehPi onal pl ay zdjaag:iorg #heV fAIRGL)ani R e iRe E%EE?Q”QL; spiral
node. The nqﬂﬁﬂﬁﬁﬂﬁﬁﬁgﬁkﬁrco rising the polyester staple _20 Tibers of the
present invention has & sof't éﬁ”%ﬁ@ Gd ToRaPeRsd SiRbdenifhPers

resi stance ti@ Féedingguhbsngh wekpibys ehies ad rs obtide s tobdt kanf aaric, of 70 mm
or |less, qu@&@k@eqobg%t@§ %%%%iggyﬁgsgethod. The nonwoven fabric of the

present invention:
In the case where the web for the nonwoven fabric is

15 produced 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. Howeveyr, 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 cafding 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 lgtill more preferably 40 to 100 mm, The fiber length ﬂot
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




25 includes nonwoven fabrics conprising the polyester stgh&embigss of the
present invention mxed with staple fibers other than the polyester staple

fibers of the present invention and nonwoven fabric |am nate conprising at
| east ‘on@’(h@ﬂ%\fg‘!}é‘ﬁ fabric layer conprising the pol yest ecTa®2msaphss fibers
of the present invention and at |east -odé -additional nonwoven fabric |ayer
conprising staple fibers other than those of the present invention,

| am nated o . Partjicular]y, the nonwoven fabric formed fromthe
35 pol yeste&%%%%e‘%ﬁ%%? sweg? J‘Echg"%ﬁe‘ ?Védvention al one exhibits a

speci fic soft harkP ctrmroweharhe hess=ing herogmryon Hr@brg&/ﬂ@mﬂbgﬁ@g t he
conventi onal £ t IEE 2004/ 001105 .PCT/ JP20Q3/ Q07754 -
13 staple f}'g&gl}s?ﬁ;ﬁ{de '?:hus ﬁ{sgjgéae%glf ree"dv%?ﬁa VAT Royester t%f)gﬁl yest er
stapl e fiber T§ e prradiarab iy anp loyed0%iite mes cafadle mmibepher al
surfacé areamf pdrdintdadéalostcaningd iher re faor fromthe specific 5
pol yneric bI'SeCnad oLéabpolr#/esot er pgfpynegv% ﬁn%agﬁitedrﬁe%g%%f pncg.grse%%\era

pol yol ef i ni ¢ p(ﬁly? PR E4%at e I GHeps2Es ewt aingly Snthicoi3 0dnabl es t he
resul tant stegsipecitiivedy .t o Thexiugiters drelyeadehithll 82 ketiwgan the fibers
and thus an pepharged i ber-0 %%Eggopr%perty gnd ttherefore, "the 10

resul tant nonwoven fabric t6 exhibirt & S8R /Rani™MaRBdaNoki RGNS N ty in
texture t herl@8f Mayhenabdramhemresuldainitz ipodybkeecef Eeapdeofibes pol yest er
stapl®0fi beexhdndtt BeqReR : i h sent ,i.nventi on_has not yet
be conpleteg% clear. 15 Fgaéggﬁhﬁ?Prﬁgggggh§gde®§a§aFHlpﬁem88 fEric bl end
usable for HetE?e§§ﬁFlFﬁV§nW?§nF°tﬁ@hgbuyoaesahisfpotyﬂyr is

i nconpat i bl enditbbmi B¢ pAl ¥estakeROl ¥TBE, aRHet Hu@bgyegngn aRRLeRLLat e
an |sper38|na trix

anmount of th% EO"P&O' efinic ggl ¥rrer | s_m xe
consi sting Sf PhE"BS| 98dE&F=dotBongkertesehEhanoyoteiinpsé2popnandi s
suspended i nothéess than 3% may enable the breakages of the
15 resultant web due to the insufficient entanglement of the
staple fibers with each other to be prevented or reduced.

The mode of crimping may be conventional plane zigzag or
a W (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 fabrie, of 70 mm or 1ess;
determined by the cantilever method.
The nonwoven fabric of the present invention
-25 includes nonwoven fabrics comprising the polyester stapie
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




formof a plurality of islands |ocated in a sea consi st ighc@hbdrBgogmat i X
pol yester pol yner, and when individual fibers are fornmed by using the

pol ymeric bl end, portion of the islands appears on at |east a 25 portion
of the pé?Y(?fﬂ?é’P‘le%urface of each of the If individualpCiiidpesssipsnsas to
roughen the peripheral surface, and thu$3the resultant individual fibers
are nainly contacted with each other at the convexed portions of the

peri pher al %g%wgetrmafl rrs. and exhibit a 30 |low frictiona
coefficient mn each ottert? E%%ﬁb&éspf e§F€§eﬁP VAvERSONSREl | be
further ill ustraﬂ@&iﬂhﬁ pdﬁydsﬂdnmmﬁapl@x&ﬁmbes o¥5the bhesexanpl es and
conmpar ati ve axamHies, t aple_f.ibers.an onwoven fahrics
were tested |n the |tenB and %%ﬁ%@?gﬁgﬁﬁrﬁétﬁBH agg Qﬁﬁﬁnog
Decenber 2008 1¥HBEF4/£0@PIes fP@'ﬁ*'—”ﬁPZ@@BEO@méB4fromlz&hebebewn.fl(:a) Fi ber
t hi ckngss Tllﬁltylme@&la.eme@;fd fdfb%r %omsq% ehgrlﬁfﬁ% ing tﬂCBO%df@BC? sWih JIS L
ﬁe r apl e

1015- 1992, 5.1, bethgﬁg l&ﬂp Frber engt i fibers
was detern1ﬁgﬁslﬁ O hP?PSmErlo1§h1§92931u1910thh§ct Met hod
(rremt) hod Cé prepetite invener oaf emab]'cIES 8hd E@éﬁ@ﬂhﬁﬁesﬁgpié' E@ﬁer%fht;ahe g
nunber an age of .cri ers were determne
in accordan%gﬁ%??% g §g?u§8f5 55109 gggwga %ﬁ? FﬁgﬁﬁsvﬁﬁgogpP§ B

pol yest er pGPPﬁEPEdTﬁébEﬁtppﬁsnngvpsoperty 4ndl thepéfpokyesher 15 pol yner
(e rasur odest10ahB0RBIALIBNCRabraL o LENPRLE'M'Sofl Haf 45} AP T Tndex

(MFR) of pokxe tgglggr%lty in texture thereof.

The mechanism of realizing the effects of the
polyester staple fibers and thé nonwoven fabric of the
present invention has not yet be completely clear.

15 - However, it is assumed that in the polymeric blend usable
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




pol yol efi nic polymer The MFR of polyester polynmer on pol y¥h&bhbdSodd

pol ymer was neasured in accordance with JIS Ic 7210, under <condition 4
(f) Gass transition tenperature (Tg) and nelting tenperature (Tm of

pol yest eWOYHA¥I0%  pol yol efi ni ¢ pol ymer 25 The gl as®CTIBIO3/0017G54
tenperature (Tg) and nelting tenperatuté ¢Tm) of pol yester pol ymer or

pol yol efinic polynmer was neasured by using a differential scanning

cal orineter fipdel : DSC-7, nmade by Parkin- Elnmer Co.) at a
tenperature-increasing rate of 30 20C/ m nute. (g) Degree of crystallinity
of fibers The degr®ke ofikewsthhldkineistsy of fibers was determned by

measuring a density p ¢yl Q46T foc@ fd BOr i .t y-,gr.adi ent tube
containing a mxture of n SSQ%%efgngfw??ﬁm%gfgg% %@&%&%ﬁPé#i& at a
t enper at ur e AFACOERRCE L IRITES &t 1184 5l 9920m7t.I%e I edietthedt Adensity p of 6
Decenbér 2006 WQK0047{Kek10&nRel JP2003/ 007754 - 15 the fiber in

accordance with the fqllow ng _equation. xc = pc(p - pa)/p(pc - pa) mherein
XC represents a degre Qﬁ\%ﬁ%%§$apﬁiﬁFﬁP}eiﬁl@FE@ Wigs detgEMipedf iBers, pc

represents acsoystaaicelensilt yrgf 1, 3opelyebhyl ena tier ephbbal Abehoganel y 1. 455
- g/cnB, pa rgﬂk§§l $y@n anor phous density of polyethylene terephthalate,
nanely 1.335 g , dnd p represents the density of the fibers. (h)

Bi refringence (AfF)of Thepengbed dhechbimpkr angepeeceAbhgef ofi beimpwyas

~ det er pp ned by a retardajd qmel-hgdqusi n i sion cliquid
bronnnaphthaleni and.a Bel ec co gﬁsg%gg??ggggdPsgggéé giﬁfvfggmﬁﬁgton and
J.WS. Hear F&aPipnydbes vergpdptereninedTént Areordbare" viphge 524 to 532,

22.2.1 JIS L 1015-1992, 7.12,
(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.
(£) Glass transition temperature (Tg) and meltiﬁg
temperature (Tm) of polyester polymer or
" polyolefinic polymer
25 - The glass transition temperature (Tg) and
melting temperature (Tm) of polyester éolymer 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 ghmf 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




15 Refractive index and birefringence to 22.2.3 Measur engecefber 2006
bi refri ngence, published by the Textile Institute Butter Wrths,

Manchester & London. (i) Percentage (u) of non-opened fibers Non-opened
fiber | uripe 200etwdken-up from 10g 20 of a web producadyaydébecass | aid
met hod, the mass (x) of the taken-up Ltihegr-lunps was neasured, and the
percentage (u) of the non-opened fibers in the web was calculated in
accordance with the follow ng equation. u(% = x/10 x 100 25 wherein x
represents a“RBsELBErthe #eRLRIRR Witdertheunfsl L avaken aguafiom.t he web and

u represents a peggent of .t n-opened fibers in the web. (j)
Resi st ance of non-mnvé%gﬁébrPg)?g(gendiﬁé) The bendi ng resi stance of the

nonwoven fabrhereB0 yasrempeesarad i daperad T e dtullliniley] 085 2992, 5.7.

Met hod A (45 cantilever nethod). The |ower the nunber, ~the higher the
sof t ness of T%égfd%fiﬁhezgéb | P&t i(TEPTSS RS Fe R CAEIte Lt SengiEYTRE

appear gnce i N?Y f | seryv. 35 hy..the naked eye and
eval uated i ;ﬁ? hlg@% o) %gmb nég;é}': r ete derﬁ)agﬂ(r%lé’og'ﬁ 4%\2092,(96141' ot 108
PCT/ JP2003/ OG5 erites anl asmepholsasiendhy o exiyed hy1¥aenon- opened fi ber

| unp is found, unevenness i.n ss distrijbution is found. Texture of
fabric is LN\?%ﬁéﬁkﬁéﬁéﬁﬁ«nﬂﬁmﬁ&yfg;@ﬁ5l@%ﬁ§ﬁapﬁﬁﬁrpt%ﬁmﬁﬁs$ﬁﬁssﬁEﬁnficant.

Uneven mass dbrditiypwd athd Fifbewad by naked eye observation. 1 Non-opened

fiber lunps are significant.
: (h)" Birefringence (An) of fibers

10 The birefringence (An) of fibers was

determined by a retardation method using, as an immersion
liguid, 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 birefringence, published by the Textile Institute
Butter Worths, Manchester & London.
(i)} Percentage (u) of non-opened fibers
_ Nonuopened\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 bénding
_ The bending resistance of the nonwoven fabric
30+ was measured in accordance with JIS I, 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 obsexrved
35 by the naked eye and evaluated in the following three




Uneven mass distribution is significant. The fabric texpdenbs 266
uniform Exanple 1 Pol yethylene terephthalate (PET) pellets dried under 5
vacuum at 120C for 16 hours and having an intrinsic viscosity [fl] of 0.61
and a nelWoagp4ertperature (Tnm) of 256C and hi gh densi tpemeboishétyiene
(HDPE) pellets having a nelt index (MFRp of 20 g/ 10 m nuets and a nelting
tenperature (Tn) of 131C were m xed with each other in a 10 mass rati o of
97:3. The n1x£ure was nelted in a twin- screw extruder and the resultant
~nmelt having Ge fiher at ure of 280C was extruded through a (nmelt)-spinneret
havi ng 600 splnnlngtrnuﬂﬂ orifices 1111} '' paRayENgeap l-aner dianeter of
0.3 mMm at an ext r%.n.g__r_a;_e_ 15 of_200 n/m nute The extruded fil amentary
nelt streams were cooted with cﬁ@lﬂﬁ@-@P$n%d ﬁnb&rwkummesaﬁﬁun&DC and the
cool ed and solidified undrawn miNeiftneveRMessy akm mess disindipiam a speed
of 1150 m minute. The undrawn mid€ifepadent yarn was subjected to a
crinping procedure 20 using a stEFFPFY ?ﬁ»@%@ﬁﬂ?(ﬂﬂ pekfonm i npart pl ane
zigzag-formed crinps wth the nunber of crinps of 8 crinps/25 nm and a
percentage of crinps 4%t o t RONPRRRGW § ikt ildmgs fagpesentt® dfe t he

mul tifilanment yarn. The crlnpedWﬁM%49¢4%#ﬁﬁﬂt-arn was oiled with 0.25% by
6 December 2006 WO 2004/001108 mmﬁmbutlpp i \Eavask bybased on
the dry mass of the yarn, of an BHThFYLFRRCISHHSi ng an” al kyl phosphat e
potassiumsalt and a spol yoxyethyl ene- nDdlfled silicone in a nmass ratio of
80/ 20, and dried by blomnng hot @% At i®SoR1e 45C. The dri ed
undrawn nultifilanents were cut , en th .0of 5 mMm The resultant
pol yester staple fibers had at BEion dégree of
crystalllnlty of 16% and a blreEﬁ{

1c 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 [n] 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
_ ‘multlfllament yarn was subjected to a crimping procedure
20 _ -using a stuffing box type crimper, to 1mpart 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




The staple fibers were subjected to an air laid web- 10 fggidbskrRgcedur e
to provide a web having a basis nass of 50 g/n2. The web was subjected to
a cal enderin procedure using a pair of flat calender rollers having a

rol I er sW¥Q HO&AMer at ure of 200C under a |inear pre®swIe200§/0B06s4kPam at a
speed of 20 mmnute, to 15 prepare an &¢r—laid nonwoven fabric. The
nonwoven fabric had a bending resistance of 50 nm a percentage (u) of

non- opened f4 Rpng a.texfure of t nonmoven fabric,in class 3.
Exanpl e 2 20 Pol yeg% er Egstaploé1 hl?er‘% Ya S © Ea¥G RonREvER OtibRfc were

produced by agfills mmmemms adécmhphoﬁgmﬂﬁee pbtaexsctamt sthat ahieaPET was

e e A R, L

cont ai ni ng /ml ar %
melting te sk drigg, bTh@lp@ﬂﬁmt@mw apmly&saetempapaéufebefs had a

t hi cknss ofas3.c4 dt‘l&?é c&le@e%a%a% Gl 43 hiaRehy &regé’ ﬁ%@da%en%. ng

bi refringen ka %gﬁb The resultant nonwoven rrc
resi stance ffl%ﬁ &fcenfge EHF &ESHdF28f5cRedysoterpetapbe 0.8% and a

nonwoven f alfibertsettad @ ithickasss3of Examah:exs Behbgssée%fan anmor phous

pol yet hyl en t te pht hal at e ner [ 40 ol ar % of
copolynerlzgé&? Hﬁlﬁq%gb acﬁgg ?Pgd 2 &5? ﬁﬁ?ﬁt gOS; éggo 24 hours
and havi ng an i nffensiteéptesédbers Weyeoéubaeaﬁednﬁoaaglaﬁs lasdsiréhon

terrpex(atur efb}'g.)L f 1.0 i1y, pol ene ( HDPE)
naving a 6 bece ;% pggggia;t :agsgg%éﬁs g SaB5a0 oo ndey SR QF, |

i ndex (I\/FR) f g/l t iR @ a erderateyrdagTm of 131'C ()
were m xed prbbediagk Qb0RY ANpdir of flat calender rollers having a

roller surface temperature of 200°C under a linear
pressure of 80 kPa'm at a speed of 20 m/minute, to
15 prepare an air laild nonwoven fabric. The nonwoven fabric
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 iéophﬁhalic 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




mass ratio of 95:5. The m xture was nelted in a tw n- SCg@WEXbd YR tO
prepare a polyneric blend nelt having a 5 tenperature of 250C. Separately,
pellets of a PET dried at a tenperature of 120C for 16 hours and havi ng an
intrinsi YQPOYBYIRY, [ra] of 0.61 were nelted in an extPCIHRRO0BIOONISEpar e a
PET nelt having a tenperature of 280€. 180-The polymeric blend nelt and the
PET nelt were subjected to a nelt spinning procedure using a concentric
core-in-she : ' t iJ.anent.- f orm spinneret . .having 1032
LSRR i B 20 T ol S AR G i g

spinning orifices having al innér

- cor e- i n-'shedt$MRSAFEWEPIE It @15 3 I mentes mixeidn g ithe atdehpothieend nf ar med

fromthe palagerdaail ¢xd grelst a ; orLi.0 r from.the PET
melt in a cross sectli onal 9[a'lg‘raef)a rgﬁ%“ﬁ%ﬁﬁo%&g‘%l&%&gﬁ% Sog‘gpllg‘ns (A to
the core poridits SFErusersFosprepeaes 6r @olymendst blepde medtj bgatagsar eans

of the5 20 pempetsite el @&d25@Pt.an@e@E%aEEngEbblwgeg e¥! buged d&@éguggothe

spi nner et aty.a s igperet te r 5 r.e of 285 at a extruding rate o
g/ mnute, an gboeegegftuﬁﬁo 'ng @oglﬁﬁﬁ &r boprs eBRpbAHinFeaBf 30C. The
resul tant uddrandmsder @iis@oghest intyee oQBiUgaLE me1fult ki Lament yarn was
wound up at a ,speed of 1150 m nute. The undrawn conjugate nulti fil ament
yarn was dﬁﬁﬁﬁaﬁﬁrh$9 RECERY Bt 2o PE@NPed4t baving 80Cempenatinaw ofati o of
3.75, then tiB®°drawn conjugate nmultifilanment yarn was passed through a

wat er; bath at a &gnpergture.of io 0C to coql the éarn and to prevent the
fuse adhesi on of TPPhBOHYARRLPnRLSPEUBELE PRAChRE PBTclehtovese, the cool ed

yarn was oiBebjmbtthtﬁ@hbmeﬂtysﬁﬁﬁﬁiﬁf BRobihPE B8ENY aCeHRELSERHC AN
i xi g dry SerelShaSAbTh o Ry Oan SuRa Y L e gdR i SRRy R RRTRL ot uf {1 ng
box type crh#aBéRgt 503 2papinpiageorifiagsf haviny cannpsnénd didgevenbes of
crinps of 9ocBi MRSESP EBLANMG SHLE LAt 308 En DBSEIPEL 2006 o ’
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 extrude&
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/zs mm and a percentage




E

WO 2004/ 001108 PCT/JP2003/007754 - 19 of crinps of 12%gpgdeehbis 2bgidi vi dual
conjugate filanents. The crinped filanents were dried at a tenperature of
50C and cut into a fiber length of 5 nm The resultant staple conjugate
fibers hd¥P M ess of 2.1 dtex. 5 The stapl e conj ugeraridoberrssaer e
subjected to an air laid web-formi ng-pd8cedure to provide a web having a
basis mass of 50 g/ n2. The web mas subjected to a heat- bondi ng procedure

u5|ng a hot r @np@r ture, 150C for 2 n1nutes to cause the
i ndi vi dual s?ng ein%vs g%?l?lu%a‘t et é‘? slricg"‘é’cfﬁﬁ%e R 36 S rist LRed ST
crossi ng ea%he0@¢kmpedTﬁ&k&mﬂntSUWeEardﬁrndiaﬂmamﬁampdfﬁﬂuﬂb leard 5@ °cbendi ng
resi stance ofn®3wpn d bers of..0. 7% and a
¥ TRE %rg‘ﬁgel&{?m%gp”eﬁ“ "Cortpir AV Bl e 1

texture of the nonwoven fabric in
Pol yest er st&ARIS FiRfbIdaES ifidrer artrdirg ditvidkaieds Mn\ﬂov.lerdtfeadarl C were

producé&d by the smn£;§u edy. +d i e.pal yneric
R lth H%%E%fS%iﬁhe §%£g%h%%br?%ons 20

bl end of th S PET copol
of the conj ugaJtc{em‘?e%o%ﬁ P&%%%g&%}%ﬁr%ﬂﬁh@uyebp&wféﬁwwaene

t er epht hal atlwsmoptasrmloe& & 0c epot’y merhe CREb A ngu;ég)e@péar 6,05 gopelynerized

| sopht halic |ntr|n5|c Vi ScQsi t of 0.55 and Tg of
650C. The resu %%I\étllaﬂ%o lé]act;[@ e A h% \éi’? Fhlt@ﬂwgé‘ 8Fe2. 1 dt ex.
The resul t aftf Hé%MéVé@ITébmn@UW@@ t® bemﬁengheeinaﬁ&mdeaafs&&paﬁl a

B e s 8, ek B R P e pd rBaE T Bor 1 ons
of the i 3@§€§r8tpﬁr3heghﬁ F?ﬁélééﬁFugarelﬁnﬂanenstaasfﬁbeparhddby t he

same manner biendExanpeeidraf¥eepl HRakhna gl p f e hous PET
copol yner pel.| %%g LQ Bhg%HDP was changed rgﬁﬁgébg 3 %Blgﬁggﬁg
resul t ant poay and a texture of the nonwoven fabric in

class 3.

15 Comparative Example 1

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 [7m] 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, excépt 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




bl end exhibited a poor filanment-form ng property and thusg ettt 2006
nmel t - spi nning procedures could not be carried out. Exanple 4 Polyester

stapl e fB@@%@%@@Qm? nonwoven fabric were 6 Decenber 2006 WO 2004/001108
PCT/ JP20 - 20 produced by the same procedur &STAE2030¢36p| e 3,

with the follow ng exceptions. In thé yneric blend for the sheath
portions of the conjugate filanments, the HDPE was replaced by an isotactic

pol ypropyl enproeet8dhByi BHcaBake MER, 09/ ' a _Im,of, ,160C.
The resul tan#ﬂg%aﬁl.e c%n%ugatg ?i‘bera“sat_E Léde% %hﬁ%@@”%@ ?Eﬁhef.herhe
resul tant nohovBHFELPFESRELORS. hehdi Hee seokymenio o Bodnfiom fher cent age of
non-opened $héeths pbriidisant BL&0PEWYeFafabs i Lah@idd! & Hd HIEAS S 10
Exampl e 5 Pq£%§f£géd55§pgg fib rstand qknonmoven fabric were produced by
the same procedures as?in E&%ﬂ%?% F RRAYPERY Iens | 5RF Ry DSVd&s idhs. In the
pol ymerd ¢ bl ¥R ¢Hr38 he/ thentimies tardhsa ofm d6 14pPeonj ugate filaments, the
HDPE was repl ace e yl ene_random,copol rsin a
copol yreri zat i pndm?%l gé;'s?g%%{ o%@%'ﬁeglceonr}e”%aqﬁ o%gheé%é %—’Eﬁ: 63 and havi ng
“an MFR of 50-RjFANeEH 082 ehddtexTm dfhel 35@u et esidvorn Tabplie Gewj ugat
fibers had a Edhdingkdessndin t ant ven fabric had a
SeeRmath OF FL o oL el o MR ERend

bendi ng resi tancezgf 58 nm . a percentage ) ened 1.3%
and a nonwo Fahrit 1edd @i ith nokyen fabuie dextagePdnyedess Stapl e

fiberdlOand Exemmioyvem fabric were produced by the same procedures as in
Shoarh port1 ons &P YA 4 HeHbIR, SRerrnd % HOTHBPERGabFAGI HOE8 by a
produced by the same procedures as in Example 3, with the
following exceptions. -
In the polymeric blend for the sheath portions of
15 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.




30 straight linear |ow density polyethylene graft- ,copolgf®ehg&boysth 3. 5%
by mass of mal ei ¢ anhydride and having an MFR of 8 g/ 10 m nutes and a Tm

of 96C. The resultant staple conjugate fibers had a thickness of 2.2 dtex.
35 The r &¥QR48P1 0% hwoven fabric had a bending resi st 2EESPUIBE7HM  a
percent age of non-opened fibers of 0-8%land a nonwoven fabric texture in
class 3. 6 Decenber 2006 WD 2004/001108 PCT/JP2003/ 007754 21 Exanple 7

Pol yester staplge ébgrs and a nonwoven fabric were produced by the sane
pr ocedur es a§‘?ﬁg%xanp 3, with the follow ng exceptions. 5 The PET for

the core porti onsP©lY¢$f€ex:cm§ca@]a& eEJ.I:Eeﬁsarmni ) mm@@:ﬁ&@ﬂbxﬁxz medren 6

havi ng an i ng+bd f e cres

t enperature E)f 3%%(@%%&88?5 o%hégﬁfjbﬁl ps (;eat‘gmtlﬁ1 % 'vvéqugﬂ“n%'&'leed in
an extruder FSLlPPRHRY SHCEREIING 10 melt having a tenperature of 240C. The
mel t - s nni ng forhéfmﬁof&c'E}re's@’cﬁté"gc}iﬁﬁo%%”lo‘fg%q% Ry vas | carried

out at a Spl ret tenperature of_ 250C at an € of 500

g/ m nut e. %rgecﬁft% ag) A edmit iy losnénthaying \ﬁ@S igtadmsde a draw
Pati 0 of 2. v sodsioas e aldtermilibd heN kot rdAW Eal b0 of 1.05 in hot
wat er havin tur 5C. Lultifilament yarn was passed
t hr ough a vvg%%rr@%’%}ﬁ'{fe %fedj’g (15tan§]n Fﬂar? 0|2I1éd°| n CR&PSaRE FhR€ner as in
Exanpl e 3. TiElot edreng midlideghem apaextwaseer Itﬂsppdeph'ﬁ:b a2@ypbang

zi gzagof or mgh ¢ iIHRSLA 4 he f oF bgs -of crinps/25 mmand in
percentage of crinps g?a gggﬁg%ﬁf%en%d qu at FeWﬁggaFBF8n6Pg45C The
crinped mul qqlﬁ@%ﬂ%ﬂﬁ?ﬂh&ﬂ§h€éﬁhlﬁﬁ@espapﬂugﬁtbefslamenha wase manner as

in Exanpl e Tardiiethouteswl harbinhapke ¢eRpHYaLErEi Bersshad 3+ an
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 o The resultant staple conjugate flbers 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 ffqm 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. |




t hi ckness of 2.2 dtex. The resultant nonwoven fabric hadgddensh 6o
resi stance of 57 mm a percentage of non-opened fibers of 1.6%and a

nonwoven ic texture in class 3. 30 Exanple 8 Polyester staple fibers
and a noﬁ&@géﬁﬁ?§§¢lc were produced by _the same proce&GHdB2MFNTH4EXanpl e

3, except that the staple fiber Iength 2%as changed from5 mmto 3 nm 35
The resul tant nonwoven fabric had a bending resistance of 57 nm a

per cent age ofxpmpiepened fibers of 1.6% and a nonwoven fabric texture in
class 3. 6 Dece 006 WD 2004/001108 PCT/JP2003/ 007754 - 22 Exanple 9

Pol yester staple ?‘Pﬂé SEtER S EaRbavbier s aind @ mfmoviﬁmcﬁmEdwaerhe same

procedures aprodudxdnipy etite SXREPSroddBirdd@LAN %re 'x@eﬁp,eath type
pl ace dccent

conj ugate 5 form inneret was re
core-in- shea%%?nagé conf %‘Pl‘?%r&n"f%ﬁﬁ% té’]Plenﬁé’rI@t‘lgattehe per cent age
of theXri rrp@lbamemfe—mmm;i épm@_»ws.:am@wa@ear beeh®¥ cand the
crinps had (P@atﬁ The [,es ant staple  conjugate fibers had
a thlckness o reSLﬂ%%ﬂﬁ % ﬁ@@gﬁﬁtrgﬁF@&nﬁaSP&nBEHﬁFng

resi stance ofh %@@ﬁﬁe@% cehttdye aofimpen-capehed ciibees Efibe@sO%and a

nonwoven fa t 1.0, .Cl.as 15 Exanpl e 10 Pol yester staple fibers
t%ﬂéﬁé%ﬁffﬂéﬁ 13% 5¥%§G%Ed Fﬁ@ SLABPSr BeEdaResmaga i kExanpl e

and a nonwoven IC were

.3, except tfdmtm.no crinpi ng was applled to the drawn conposite

nonwoven fabric had a bending

| t | t |.t ant
mul tifpl ament yarp,, 20,.THe I S%&@% fORIBEBRRALEPBERShad a

resistance of 53 mm a pérce
thickness of 2.3 dtex.

The resultant nonwoven fabric had a bending
resistance of 55 mm, a percentage of non-opened fibers of
_ - 0.9% and a nonwoven fabric texture in class 3.
i5 Example 10
Polyester staple fibers and a nonwoven fabrié¢ 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 flbers of
0.2% and a nonwoven fabric texture in class 3.
Example 1
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 a1r-c1rculatlon type
dryer at a temperature of 120°C for 5 minutes, to produce
35 a wet laid method nonwoven fabric.
VThe resultant nonwoven fabric had a bending




0. 2% and a nonwoven fabric texture in class 3. Exanple 1} Relyssbeds Staple
fibers prepared by the sanme 25 procedures as in Exanple, 10 and wood pul p
fibers in a mss ratio of 80:20 were suspended in water, while fully
stirringV&f8¥¥1%eet havi ng di mensi ons _of about 25 cmPTHBMRIOWIT4cm and a
dry basis mass of 50 g/ n2 was preparéd2§r6n1the aqueous m-xed fiber slurry
by using a 30 square-shaped sheet-form ng nachine. The sheet was dried at
room t enper atak £510MEE r ]{pﬁ I 0 er f.or at ed

pol ytetrafl uo o:gst hyl e%g&%%tﬁ%ﬁé {E%ﬁqé% e %lfofa;b SH &rﬁx%r}%et réat ment in a
hot ai r-circtrt3ts type dryer at a tenperature of 120C for 5 mnutes, to
produce 35 aComdiad:adidraret Lnomwven fabric. The resultant nonwoven fabric
had a bending 6 q%ﬁsnper 2006 vmh?,04/001108 PCT/ JP2003/ 007754 - 23

resi stance of 38 RnYAHT-SF iRV ¥R @ndd wed ilsidmatdod conparati ve

Exanpl & 3 Polomstven statptic fider prsdhcedWly el samich oo daureavas fabric
wer e produc ur.es .a I n,_Exanple 11, except. th t he
crinpi ng pr %e%%ﬁoe?_ajﬁﬁe%%fe%m tﬁhlﬁtt i T SrePNE ﬁ’%ﬁ&?‘%ﬁet £ed. %%‘ﬁe
resul tant notRe AUldyfid s ta weermdiveg omdsitstdance of 38 mm and a nonwoven
fabric texture |mhelGoliiod dorAfleh B2rRalyaalel BLARG | bers were

' anple 3,

produced by the sane procedures as in except that fiber length
of the stafif@HHECce Rfs 38hamyadd Pomonveveno fabrim textlre dnaple fibers
were 1@&d tocdagar di,ng procedure wusing a roller carding nmachine to prepare

a card meb.EIn he %arding procedure, the staple fibers exhibited a good
cardi ng nach#ﬁ@gggsékng property. A plurality of card

Polyester staple fibers were produced by the same
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. 1In
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. In 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




webs were superposed on each other to prepare a | am nat e¢ RReMBd 208y Ng a
basis mass of 50 g/n2 The | am nated web was subjected to the sane heat -
bondi ng W(??%%ﬁe as in Exanple 3 using hot air streanms to heat-bonding

t he stapl'e b 0% crossi ng portions thereof to eacHWCdtIRE0IOW7&ar di ng
met hod heat -bonding 25 nonwoven fabric24Ttre resultant nonwoven fabric had
a bending resistance of 58 mmand a nonwoven fabric texture in class 3.
Exanmpl e 13 39sPohy 1S5t apl . fli - e produced by the sane. procedures
P o S e g T R
changed from®PHAYEd 53PF#HF- The staple fibers were fed to the sane carding
procedure as in EXBapesdPtift MORAReR £256: 08k D tdigss AP carding
procedur e, t:.h Sfé}.?gl e fiPe%f exhi bjted a good carding mathl e- passi ng
property. Aprurarity®oftcar d EIIRRR Pl A ¥edte Bahding in the
sane manner Glavgedhber 2006 WD 2004/ 001108 PCT/ JP2003/ 007754 - 24 as in

Ex le 12 t d heat - bondi ven f ic. Th
esul tant nomwbven' air T bl N AR o SO R P RRC A SO YEHE S

‘nonwoven fabfifaPkexiibers msefwl dey Torftiampresntwovare mabod oc davieyi de

speci fic polyesdey hstd@M s fd iSEHSES form onwoven fabric
having a saft hand and a uni EE{% texttu@rxtgﬁﬁ'so,ﬂs{%g’ Sﬁh s &5 Mvent i on can
provide a n LTI BERHISE Rottogioyen Mrhmid dranitngx note omlty & so a

~sof t Rénd, Esrlecimi |sextiie HRneaen of i RiRAUC sl ddamayelylor med from
a al

web- £ b7 ) ng PRV G e RF Qo epe R EGRY Ag¥edt EoRaIRcoERdd thiber s and an
excel | ent upoflyesiter cftapde Wibers of the present invention by an
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.




15 Accordingly, the specific polyester staple fibers en#sDgehbs 20@sult ant
nonwoven fabric produced fromthe staple fibers to have w dened vari ous
uses and thus have a high industrial value. 1'! { { 6 Decenber 2006 - 25
CLAIMS 1. A polyester staple fiber conprising a polyneric blend

conprising 0.5 to 15% by mass of a pol yol efinic polynmer m xed and

di spersed in a matrix polyester polyner, and having a concentric or
eccentric core-in-sheath conjugate structure in ~which the sheath section
is formed fromthe polyneric blend The pol yester staple fiber as
claimed in claiml1l, wherein the poﬁ%oleflnlc pol ymer conprises at. |east
one nenber selected from pol yet hyl ene, pol ypropyl ene, ethyl ene-propyl ene

copol ymers and pol yet hyl ene copol yners and pol ypropyl ene copolyners in
whi ch at | east one ethylenicalIyEﬁHEEE%rated nmononer different from

et hyl ene and propylene is bl ock- copolynerized or graft-copolynerized. 3.

The pol yester st gahoctiber sfapbakiBd: | Bofhal Dl o WiSE LD hopTBLET

pol yester polyner is selected from poly a?es an
pol y&PRppraséngedephttival dtte-by smphsha)lfatae pm)]gmjw;‘caJmC lbo]'ﬂﬂﬁepoﬁlyEétﬂer
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cri nponteBtroc Iﬁ?OéadﬁﬁﬂﬁEi mﬁbﬁédlﬁ—ﬁﬁééﬁmtégﬁjﬁéaﬁé'rg{ﬂﬁcﬁ%i%p.ﬁ596
The p le fiber as claimed in any one of <clains 1 to 3, having

olxﬁ %er sta
a fiper BENSRE2Ey o i tavanect fingps the RoAtmBeEd coblendaps of 5 to
30 crinps/25 mmand a percentage of crinps of 3 to 30% 6 Decenber 2006 -
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2. The polyester staple fiber as claimed in c¢laim 1,

wherein the polyolefinic polymer comprises at. least one member
selected from polyethylene, polypropylene, ethylene-propylene
copolymers and polyethylene copolymers and polypropylene
copolymers in which at least one ethylenically unsaturated
monomer different from ethylene and propylene is block-

- copolymerized or graft-copolymerized.

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

4. 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 number of crimp of 3 to

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

5. 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 30 crimps/25 mm and a

percentage of crimps of 3 to 30%.




6. A nonwoven fabric conprising a plurality of the pol yeslRemsdrapde fi bers
as clainmed in any one of clains 1 to 4, and fornmed by an air laid
web-form ng method. 7. The nonwoven fabric as clained in claim®6, having a
per cent age of non-opened fibers of 5% or |less. 8 A nonwoven fabric
conprising a plurality of the polyester staple fibers as clained in any
one of clains 1 to 3, and forned by a wet web laid form ng nethod. 9.
nonwoven fabric conprising a plurality of the polyester staple fibers as
clainmed in any one of clains 1 to 3_ ?gg 5, and fornmed by a carding
web-form ng nethod. 10. The nonwoven bric as clainmed in any one of clains
6 to 9, having a bending resistance of 70 mmor |less, as determ ned by the

Cantileve%.nEtGPth%woven fabric comprisin '
g a plurality of the
polyester staple fibers as claimed in any one of claims 1 to 4,
and formed by an air laid web—forming method.

7. The nonwoven fabric as claimed in claim 6, having a
percentage of non-opened fibers of 5% or less.

8. A nonwoven fabric comprising a plurality of the
polyester staple fibers as claimed in any one of claims 1 to 3,
and formed by a wet web laid forming method.

9. . nonwoven fabric comprising a plurality of the
polyester staple fibers as claimed in any one of claims 1 to 3
and 5, and formed by a carding web-forming method.

7 190, The nonwoven fabric as claimed in any one of claims
6 to 9, having a bending resistance of 70 mm or less, as

determined by the cantilever method.




