1 FIBER FOR ARTI FI Cl AL HAIR, AND HAI R ACCESSORY FORMVED FROM SAME
Techni cal Field Wol] The present invention relates to a fiber
for artificial hair and a fiber bundlg for artificial hair having an
excellent styling property and a soft "and snooth texture simlar to
those of human hair; a hair accessory and an artificial hair product
formed therefrom and a pol yvinyl chloride-based resin fiber formng
the fiber for artificial hair and the fiber bundle for artificial
hair. Bac kgrP}E@R@‘GR[ﬂﬁ@@ﬁﬂICIAL HASR aARNHRMARI &CC!EWOR‘?"F(?RMETD ci al
hair which i's comrercially available, there are many materials such
as polyvinyl chloride-based resi nrkRoRegaMRO! yest er-based resin
fibers, and nodacrylic resin fibers. These synthetic fibers each have
superior properties derived fromthe material, and they have been
used in a headdress product in a field in which they excel depending
on the prapehrhicgBrRfideach fiber. Recently, conbined fibers are used
to fabricate one headdress product, harnonizing and utilizing various
excel | ent [powiderties. The resulting conmodities, which consequently
have value relatively simlar to those of human hair products, have
been pl aced onThépresaik k@tntiohhrelytes toowibda dorf anti ficdalihag apd o fibértbiuedle féror
exanpl e, the polyvinyl chloride-based resin fiber has soft texture
sim | ar tartiffedd haif hdwimmpan dxaelient aplingyeoatyiang a pofd eebswebth ek mirasiyilar
style, and rarely gets tangled. The 2 polyester-based resin fiber
has st r ongp thesd dfihmmee hair;eshlitdcogysirp agbadarfifehl lair peddust fooned/theteénma
comodity is worn and noved, and has good use durability because of

i ts high modphdyegylodloriiedissddireym fiber fautding thediber foeamibidiathajt dnd theesi n
fiber is |ight and has hi gh vol um nousness, and can inpart a natural
styl e uti Ifibei hgdledondrhibasl o its surface. On the other hand, however,
when fibers fornmed fromdifferent materials are conbined to be used,
it is difficult to fully utilize the properties of each fiber, and
thus so far the commercial value, which is conparable with that of
human halﬁaﬁﬁﬁﬁﬁ@vﬁﬁ cannot be obtained in headdress products made of
synthetic fib [ 0003] The bi ggest problem when the fibers
for med fré@@Qﬁ'fferent materials are conbined to be used is that an
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can be exhi owever, at a

tenperat U githt %E@ﬂéﬂ'ﬁl@bg Mehe E&s”cﬁmﬁg cgﬁ%ﬂﬁbé,%@ﬁ %Bﬂsre%uently have

value relatively similar to those of human hair products, have been placed on
the market. They show the following properties. For example, the
polyvinyl chloride-based resin fiber has soft texture similar to that of human

hair, can be easily processed into any style, and rarely gets tangled. The



3 of a material, fusion occurs between fibers to | ose softness, and
the fiber is bent due to heat-shrinkage, resulting in bad texture
with rough feel. Wien it is heated at ,an extrenely | ower tenperature,
t he shape cannot be kept sufficiently,” thus resulting in reduced
styling property. The quality as a commodity is nore greatly reduced
in the problens caused at a relatively high tenperature, and thus
when fibers fornmed fromdifferent materials are conbined, curls are
general |y joppard eshsal r@éinqmérrﬂays@f&%el%§11{&c&,el%eﬁrtﬁ$g%&legdaﬁ feelpgt eri al
with the I'owest heat-resistance. [00041 In particular, the

pol yvi nyl el tydehdag @Imnesiity Rasord A PNRORE - 4RPhad SeHPuscAditkabllety
quality is remarkably reduced with increase of a tenperature, and

thus a temRes@cretshighhh6ipdldeidd] seAAREy .| Snl A0BEibE Gk heSmbddvries to 80
to 90C. For this reason, when it is particularly mxed with a high
heat - r esi sbantfifdrhelight'6Ad &%s hi@okyestiabubasedai®simithpara ngtihs are
inparted at a processing tenperature |ower than an optinum

t enper at uisgylefutiiienpebuptsices o dtzedirfarel NOM theroth@nklarid)Ufwiivegnghen
curls, which are originally inparted fromthe pol yester-based resin
fiber, cadibets henmdd firomeatiffeérenaathtierialy ar ¢coghliiabd torbe aveddnis @ifffiedt s

of texture by the fiber-treating agent cannot be sufficiently

exhi bi t ed.to Thilgy paliyy ithy braplekiies dbedehSdbry #sd bhis Sefar thowematerctzds
very outstanding properties as a fiber for hair in soft and snooth

t ext ure sivaid@mwhich ishatmpdrablenwithithiat pf btiglannigpip pogbrcts; cefinat bair |
shape, and a cost performance, and thus it is difficult to ignore the
fiber in whtantdah beaddsst heodsstemade oh synthetiodilgue cannot reach a
fully satisfactory level in an overall quality. [00051 4

Speci fi call0§Q3]f or exanpl e, Patent Documents 1 and 2 describe exanpl es
in which a polyester-based resin fiber and a hal ogen-containing resin
fiber, or a m)é‘él@ mhyggest peclilemfwhen theafiblers fprngd ity diffivent Batérasled
resin fiber are mxed, and curls are inparted by heating themat a

t enper at urge 9mbowa terberisgHds thathas ePHBEHAPHAESSIHE deBOETHIIR XATIBS t i on
of the quality as a commodity superjor to conventional produces, by

mi xi ng di PERPRHDS PRt tbeimdtershg 1t pudes to gnarprsednssammersial yghes el the
because the properties of .the polyvinyl chlori e-baseE.res'n fiber
are not sienfiiesnprytust; 119 BECESPHET O 1HITEOY & bR HTge 1N 168 of he

texture, and the resultin roqucts do not, yeach a.l.evel i ich the
qual ity aé‘PHe%’a%cﬁef‘VJréo%B‘gFH&}WWFWYM%%%RMBPEWt‘E tﬁhgm-

i nparted. _[ 0006i . ,For. the purpo f solving the prablens
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obt ai ned as alr. tron, Patent

Document i | RxaR! ' bEh RufthlprdRalrgdigee!yadtiy,

chl oride éégﬁﬁﬁﬁggﬁﬁﬁ’a hléﬁ&%%€%¥?%§ content”ﬁ% % : ¢
agents are compatible with a fiber surface by being heated at a high
temperature, whereby smooth moisturizing feel (moisture texture) similar to

that of human hair can be exhibited. On the other hand, however, when it

is heated at a temperature extremely higher than an optimum temperature



adm xed in order to inprove a heat-resistance of a polyvinyl

chl oride-based resin fiber, but sufficient texture as a commodity for
hai r cannot be obtained only by decregfing a shrinkage percentage.

[ 00091 In addition, in all of Patent Documents, studies to
sufficiently obtain effects of a fiber-treating agent are not
performed, and a snooth and noisturizing texture, which is required
for hair products, does not reach a sufficient level. Gtation List

Pt ont._Dochiant im0 FALSy e TRr® i lose Sofhudh, 4g¥Re £BOR°

2003- 293213 ,PaLenb hPReiBAkadk, rdfiifindan hdSéddfte SHENRE Vg feel. NVRERLON
Techni cal Problem [00111 The present invention ains at

provi di ng jaif hdEd hohanakhichlay dwddlemRdnae, fid iHdpel @hnbebe kpsoduct
havi ng an excel l ent styling property, and soft and snooth texture
simlar tQuidént®) tAUEERsilEinG in 18R} ing property? CTriequdlysel yve the
pr obl ens descri bed above, the present inventors have repeated

pai nst aki REMIAMHEER mése @rebdlyublucddngyhbayeblcatnchusb@nt hheldraleayi nyl
chl ori de-based resin fiber is inproved to reduce a shrinkage stress,
m xed W t high téilipsratard, Agdahue xaehl fifdrs feahed f%hs didfeeentandtatals are
excellent rigidity as needed, and processed at a selected tenperature
at whi ch aotibiteds kagfe airs genpailyechpamrtk sy am kpidmupe pecerbagge and with a
selected fiber-treating agent, then headdress products in which the
above- nenttemperhtprobf & meatarial sdihvide loanstieegiredis¢atie. and have

achi eved the present invention. Principles of the present invention
will be elpd@dlned bel ow. [00131 When t he pol yvi nyl

chl ori de-based resin fiber is processed at a tenperature higher than
a gl ass transi {n partienpsrthe ot vahyladd)ridérbasddoessin babeddwdue to
shrinkage, thus resulting in a bad texture of rough feel, because, as
descr i bed habtvesistianee,poidsherypialighlioréarkrdde dedussi with ivcraggerof a
conmponent, has a | ow softening tenperature. The bending of this fiber
occurs by temperaghrewinggthysi nenperatimeradtwhich axcust abaneysvpipentes isur |
shape is inparted, fiber bundles are wound spirally or concentrically
around a éippiteditq 8ato PPYe, Hardhisraasennyhen peisiparisglasly miredgvith a
pre-determ ned tinme while that shape js naintained, whereby the fiber
bundl es mbfgh hewt Tesestapbitbeshigheas analyesien beged re%@ﬁlbsﬁrfwﬁssarﬁr e
taken out .fromthe pipe after cooling it to finish the step. At this

time, if FPBEFSIAA PPCeiniRe PPearer OBKY hiagaoramauny tﬁgﬁzer%twrﬁ ber
a1 0 L PEAS, AT LIKRE PULL S cR ! Loar el na 2 Sl sheLnkcge o
? g(rjrpé?:t S%&l’pggﬁqhﬁog%ﬁg rl’:r)%fyefsjce?" rasgg Tgsl:lpl ibieg, (%n%%g ietuitﬁlnzegyc fn hi gh
addition, original improvement effects of texture by the fiber-treating agent
cannot be sufficiently exhibited. The polyvinyl chloride-based resin fiber,
however, has very cutstanding properties as a fiber for hair in soft and
smooth texture similar to that of human hair, styling property of a curl
shape, and a cost performance, and thus it is difficult to ignore the fiber in
this field, and the conventional technique cannot reach a fully satisfactory

level in an overall quality.

(0005]



7 results in deteriorated texture. It has been found that when an
angl e of bending is less than 1700, humans feel the texture of rough
feel. In addition, it has also been faound that the polyvinyl

chl ori de-based resin fiber easily cause a fiber bending with an angle
of less than 1700 to other fibers such as a nodacrylic resin fiber or
a polyester-based resin fiber, and furthernore softness is |ost due
to fusion between the fibers and thus the degree of deterioration of
the texture is : o[ af the

pr esent inventoségégggggg%ﬁ%alHg%gE%%ét£¥EHF§§@§}%nﬁ§§&%%gﬁgfound

t hat when i - i I i siQwer
shri nkage e Iﬁ{gg(gs,rlngﬁ m“%gar ﬁ?}lg{e/]&ggbf oﬁgﬁgﬁﬁfﬁéggg{ ag(g%égﬁ?%gle takes a
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In addition, it has also been found that en t havi ng a

| over shrigicage. RRLEEROAL NS At dbed bPhdhiidg thi1g a7 fRkRgeat é)tfihte

1
fi ber having a %lgher shri nkage percentdge can be suppressed, an

is less |ijgby of RigRseThBS fdchelqRERAERYA ARRMIHAGN b Ble HEAING A £,
when the shrinkage stress of the polyvinyl chloride-based resin
fiber, whigghn€aBty ¥ufaitzas chhterltidfl pheNieB By ik e deent ARCridlar
exanpl e, a polyester-based resin fiber whose rigidity is higher and
whose shripidagfidifs tRprogedaibs.t SRRl b&®uRe kMY brotertibs of thée- based
resin fiber, is mxed with it as needed, inparting of a curl shape is
succeeded peysinylchiori @rbasel st fib@hele idianfBOn i ueitizbdstheesdre
conventionally used, w thout increase of the fiber bending. [00151
The ef f ectro@hs itt ehpasientfettbetire et tHelufegutingibiodctshdo tolrfeashagdevdls
inmparted influences on the texture by a fiber-treating agent, and the
8 conpat i bhkiligh vhd Guality 49 desmtroditlyi coghpagetive entl hemfanberir produmee i S
i nproved by heating at a high tenperature. In particular, it has been
found t hatis whpartat. am no-nodi fied silicone conpound is used, softness
of the fiber and an effect of increasing a noisturizing feel can be
obt ai ned, [@¥flared with a case in which a curl shape is inparted at a
tenperature of 90C or less. Furthernore, it has been found that
because an ef f eEor te sumore sksaiyinguibe mroblemsedasciibédrbovst seine

pol yvinyl chloride-based resin fiber can be obtained froman

ani no- nodiatieaebtsiabpubthe pedipwyhahloridethaspdsesipifiber hagn dunther heen
softness of the fiber which has conventionally reduced by being

heat ed at parfargrds epperieignt eliogis hare sobyelchqcarbiamedyr e
conprehenTiver simlar to that of human hair can be obtained. [00161
Thus, the $#®ent invention has the fol | owing gist. [00171 One

of characteristics of the_present invention is a polyvinyl i

chl ori de- based F'é"s?’?f"m?lge??a@ﬂﬂt CHERCTY 33#??#38@@ n%%th"@ééo ofalegabREdt ex
or less at 130C. E001811 . Anot her %raraqtetisticlgf th? Brgsent

i nvent i on %PRAEORS L FHRFTE @l Prif AR pLestol SnPReISINE PCEyenge Of fiPEY 4

hair whi c tl])eplglisrlg(’ais ?rrllsl,’d 1Iéi%gg oxslfyrlgayssslm%cly ?igm%laé%n/gdé[ S X'ir?f;agleesesrcgr&taég gg'd
the texture is not considered, for example, the fiber becomes hard in
high-temperature conditions, and thus sufficient qualities cannot be
obtained as a commodity for hair.
[0008]
In addition, Patent Document 4 describes examples in which a

chlorinated polyvinyl chloride resin having a high chlorine content is



[ 00191 Anot her characteristic of the present invention is a
fiber bundle for artificial hair including 20 to 100% by wei ght of a
pol yvinyl chloride-based resin fiber having a shrinkage stress of 70
pl\i/dtex or less at 130C and O to 9580@6by wei ght of a

t hermopl astic resin fiber having a conposition including no polyvinyl
chl ori de-based resin. [00201 Anot her characteristic of the
present invention is a fiber bundle for artificial hair including 20

5 1007 0 Bl BN ) BT PESER R Bl °
wei ght of 18si r}%emtaﬁ{ﬂigiehg ?éxquié $§ & 6&%#@@}(2}%‘&%3%@6‘8 %% &%gaiﬂfad 4

to 9 GPa, "a shrinkage percentage o

conpositi%%h;thgggggggg?Q@%%ﬁ%gﬁégﬁgkgﬁgﬁe-based resin. [00211

Anot her characteris vention is a fiber bundle for
artificialpghgr wherein the polyvinyl chloride-based resin fiber has
a shrinkage pércentage at 130C which is not |ower than a shrinkage

percentage of t n@ﬁa&@fo@m 38 o Pat &R Modunhits tudRQGo sARELiSnd bhehgnce
bet ween the shrinkage percentage at 130C of the polyvinyl

chl ori de- haged Jrashverfirbalin@Agedthe e StH iRkRIR ACE S ALRARRENGS0C of
the thernoplastic resin fiber is 6%or |ess. [00221 Anot her

char act er ipgdibfurdding B tREE SERCh i HYQNTiHAfok had hicAaEtsDUBEN fotf i@bch a
artificial hair wherein the polyvinyl chloride-based resin fiber and
t he ther mgplraséntClet@si n fiber includes an am no-nodified silicone
conpound. [00231 Anot her characteristic of the present
invention is a fiber bundle for artificial hair wherein the polyvinyl
chl ori de-based resin fiber includes a polyal kyl ene oxi de-based
conpound Igawtigh Bisvei ght average nol ecul ar 10 wei ght of 2000 to
25000 in a content of 0.07 to 0.5 onf% [00241
Patent Literatures
[0010]
Patent Document 1: JP-A No. 2002-227019
Patent Document 2: WO 2005/082184
Patent Document 3: JP-A No. 2003-293213

Patent Document 4: JP-A No. 4491414

Summary of Invention
Technical Problem
[o011]
The present invention aims at providing a fiber for artificial hair and
an artificial hair product having an excellent styling property, and soft and

smooth texture similar to that of human hair.

Solution to Problem



Anot her characteristic of the present invention is a fiber bundle for
artificial hair wherein the polyvinyl chloride-based resin fiber

I ncl udes a silicone-based conmpound in a content of 0 to 0.5 onf%

[ 0025] Anot her characteristic & the present invention is an
artificial hair product obtained by processing a fiber bundle for
artificial hair including 20 to 100% by wei ght of a pol yvi nyl

chl ori de-based resin fiber having a shrinkage stress of 70 gbi/dtex
or |ess at C and 0 to 80% by weight of a thernoplastic resin fiber
havi ng a sition including no ponvinyI chl ori de-based resin.

Advant ageous Ef il? Sl‘cfel% SORI ecﬁ]lte'pqglelkgl Fnhed aboéC ¢RE 91&%& ﬁn}elﬂ]%mﬁ

prezent anentlon a fi1be and anfartl I'cla

h
Pexture oiararoty Sﬁﬁﬁkﬁﬁ?f%@’% iR, PhGReR g ﬁ%r@%ﬁm‘e
Descri pti };Um% rﬁll@’l?gvgg%w | nﬁrghbel is im 15%%1 to(]ﬂéd%\c@ aUHRAONAT. SRR Ng

measur enmernt res ts 0 ge Stress yvinyl ‘¢ or| e- based

resin fi b% cHSPER bas VL SRALALAIRAL %ééﬂ?és@&aﬁcéaﬁa an&cpn&sent
i nvention erein PVC-1 is a conventional product, and PVC-2 to PVC-4

are inpr O\i?gcidﬂg%@,%@ae&far}dﬁoeé&%a B a s’eledtéﬁ”é‘é?ﬁp&%tu@eﬁcﬁrhﬁh' POn0f
Enbodi nents” [ 0028] The present invention wll be explained in detai

bel ow. [0Q&8pe is imparted and shrinkage percentage and with a selected

fiber-treating agent, then headdress products in which the above-mentioned
problems are solved can be produced, and have achieved the present
invention. Principles of the present invention will be explained below.
[0013]

When the polyvinyl chloride-based resin fiber is processed at a
temperature higher than a glass transition temperature of 90°C, the fiber is
bent due to shrinkage, thus resulting in a bad texture of rough feel, because,
as described above, the polyvinyl chloride-based resin, its main component,
has a low softening temperature. The bending of this fiber occurs by the
following principle. First, in a step in which a curl shape is imparted, fiber
bundles are wound spirally or concentrically around a cylindrical pipe, the
resulting pipe is heated for a pre-determined time while that shape is
maintained, whereby the fiber bundles memorize the wound shape, and then
the fiber bundles are taken out from the pipe after cooling it to finish the step.
At this time, if fibers having quite different shrinkages are mixed, a fiber
having a large shrinkage pulls a fiber having a small shrinkage to cause a
deflection in the fiber having a small shrinkage percentage, and the

deflection becomes fiber bending in a condition of a high temperature, which



The fiber bundle for artificial hair of the present invention is
characterized by including 20 to 100% by wei ght of a pol yvinyl

chl ori de-based resin fiber having a sq;inkage stress of 70 RN/ dtex or
| ess at 130C, and O to 80% by wei ght of a thernoplastic resin fiber
having a Young's nodulus of 4 to 9 GPa, a shrinkage percentage of 10%
or less at 130C, and a conposition including no polyvinyl

chl ori de-based resin. [00301 The fiber bundle in the present

cach si 0 Bet s efoliist PR e, 2t Rls 18, BlodhG: FRES Ay AEELE, O 11
b k th Il _of [ [ L
Syntheti ¢ PrEmAREE B ot B b SRR R Yo BheRRed B aiion,
of conti “gﬁgﬁse bisBSeeaY A 120t &Qg%og?sﬁﬁyﬁ&‘@fi&é-bﬁwﬁﬁgrﬁﬁ%r %ﬁ;;’e

and the b S are cut 1nto an rary [engt ey are

into a prodygs agﬁgg%éﬁﬁglgtvpﬁ’hfa- ?ﬁr{%e er%sé fma i';t(??:o%tﬁéﬁr fibanen Wheg

n
they are proces I nto conmmo e term ber bundle” in the

present i py&Md-Pie rdAONVBYEF or 4 DolREtRHAsbE Yedh!Abel dAd 8 thAnthrbt
shows, for exanple, a bundle oOf "continuous fiber in the production, a

cut fiber JBpRdiLisiBstidife HAERA BtwREREES Bbe® dddRTusbBHerddlofd
product for hair, and the |ike, unless otherw se specified. [00311

12  defdigomR@lon\of ihé t&hhes idathasead 1aas n fiber used in the
present invention is a fiber including as a main conponent a

pol yvi nyl [oti4]ri de-based resin, and is characterized by having a
smal | shrinkage stress. In general, the shrinkage stress has a
tendency to becds® lRsghef thd preden e ishntodsagpeptrdoeaihagdking studids, ifven
if there is a potential shrinkage stress, however, it is possible to
reduce a Siaséesndaustthaurherga ddber hkage; a Widee Blirinkea ge perteneagech of

fi ber bending can be suppressed. In order to reduce the shrinkage
stress, aanethodhrinkugs sthress, aiflker heaing a batareshiinksgp pefantegk @tkea a

hi gh tenperature, for exanple, of 110C or higher for a |ong period of
time in arhldeia prmouttandthius ieislest likely tardusthe dsfleitikmgd nstddaigen,can
be reduced even if the sane shrinkage percentage is naintai ned. The
met hod f onit haslaksb hgen fleurghthatkalyen the Blsey, hdhongadewer shiinkagd nited to
this, but any method can be used. The polyvinyl chloride-based resin
fi ber gen®erdenjagrbana diigh nigidjty, she ebynlipghoihedther dravarhahiglzoC as
shown in Fig. 1, and in the present invention a preferable val ue of

t he shri nikhgakege psrcentagamea he sunnrgssed. gnd i sxlesst likedy 4o caness deapl y
50 gN/dtex or |ess, nmore_preferably 40 gN dtex at_ 130C. \Wen the

shr i nkage fiber bgading. mépplyipaihzbryjReigie v hamidieatritiaggystiags of the
thernopl astic.resin fiber, which supports the polyviny] ) ,

chl or i de- Bab@inylebiloride-patedaiegins by sdddyenly @nsphiheydbey kending, is
insufficient. This_causes defl ection d fiber hendi in the.

pol yvi nyl r%‘%]‘l“‘(‘y’rdi aedas ey R f Hqtl ‘?ﬁgﬁ‘ﬁ%l Le ‘?rn‘ﬁﬂﬁgsr‘? e 18r at ed

texture. [0Q321 he pol yvinyl c¢hl oride-based . resin fiber used
o e r G nd whescoTua s 1P e T (hogs ah TPl BBV v 1)
chloride-based, resin fib for artificjal hair 13 033

e ol v i el st gt ol Eh Rt alBitded fRphapidg cwl

i nvention has a conmponent percentage of 20 fo ,100% i ght

oot or ool §1age SRR R g Rarsappetehd tRROCY ¥B Rl hsepn:

in the fiber buyndle for  artificial hair., The ¢ nent percentage is
| Bss 't han oBBEY el gReas WithRhe btsed S frmd 8B BERERET  PPLIhar® (e
sof t textwgﬁvﬂnd the styling property, which are provided by the

pol yvi nyl ri de-based resin fiber, are insufficient, and the

yvi _ i i a
oLl sactory. SuRhL kA% SnRNIRE A EARRRIDE ORAADG ot Shapd e
pol yvinyl ;68 lid6nRased dnfitletektRE by!s Bfei-fehlfig REESE Mndl th¥ENT | ON,



[ 00351 The phrase "supported on a fiber surface” refers to a
state in which a specific conpound bonds to a surface |ayer of the
fi ber, and conponents which penetrate jnside the fiber and cannot be
renmoved therefromare excluded. In thé present invention, as a

sol vent whi ch does not penetrate inside the polyvinyl chloride-based
resin fiber, ethanol/cycl ohexane = 50 wt% 50 wt %is used, and a

wei ght of conpounds which are extracted by immersing a fiber in this

I t i ; . . e +idh M T h
S0 et 1 Bob LA 7R (SUBRRL LG AIEUAb ohORRBer Mace o immpbild e
b , Wh - 1 t t 3 d i
?e?r\;;gr at u(r%(%,H t %ggcaggavgl%?ﬁ tg%{ﬁ%ﬁ\/i %@ngﬂﬁﬁlgéfggh a]gge roglgidr{:h F ber

for hair naalp5—&95@%4&2@@5&%&&@%&5&&}gr&selaegaﬁ%sto@%}ﬁé FiBEF §nd and

thus the soft texture simlar to that of human ha!r, which i's
provi ded By dfhe §t ﬁfci‘éd@%é@tn%ibﬁ#riziﬁé E’é’l&ﬁ.’fcaf? [%e %Eﬁh@@,dcolmplh@d watiggused

by an insufficient performance of an oil solution usually used in a

step in okgelid ®h E@ﬂlssh}fayé ig@fﬁa}?f&éd £08 tBRbYM OV LW bidrRsbased

resin fiber, a m xed emnmul sion including a nonionic surfactant, a

cationi ¢ FurtlRGhant, itaksYebn GOMRDARAbSHES A8 effbct@Fl@ppRiskingafudicnhe
| i ke, has been used as the oil solution in a step, but these oi

sol uti ons batweet fibéRWITRE pelylvariyl \Wwhi@ e -baEaqasint Shdraintg ehtagieght

aver age nol ecul ar wei ght of |ess than 1500. This is because the use
of a conpérentnhavrinegmadifiedsii@necshiiound] BHi pbedble th @nausd theky
texture and to difficulty in sufficiently washing out the oi

sol uti on wbfthesndtthefiber wibich hhs omvenitissatly iradydeddesiséing hicheed at a
commodity instead of the oil solution which has been used, causing a
pr obl em ohighsafipércitent andxhus excalleat téxtake canprediengiveBssimitastol t  of
the present inventors' repeated studies, it has been found that when
a fiber -t teat sfifguage Mniccrponemiaimeal/i ng a wei ght average nol ecul ar

wei ght of less than 1500 is supported on a surface of the vinyl
chlori de 1@%i6d fiber and then heated at 100C or higher, the
fiber-treating agent is gradually penetrated inside the fiber, and

t hus an anount 'Bgufé,ﬁbe@g@&ﬂntri@mtitﬂlhba%ﬂlet felowing sisk | ayer of the
fiber is significantly decreased to reduce the effect of suppressing
fusion, a Fﬂrthernnre, the oil conponent, which has been penetrated
inside the fiber, exhibit a plasticizing effect, thus resulting in
enhanced f usi onOBewPheksrackaistisof she\RtpseREHYSREANIA ARNEGEYSt ress. As

a 15 result of repeated studies, it has heen found_{ha en

pol yal kyl ehlorierpsrg asea f@zﬂwﬂyﬁh Maw iyt aﬁ@i%mssaéépaé\ﬁ?ﬁﬂ wdepar
wei ght of 2000§50 25000 is used as the oil solution in a step, the
oi | sol ut 2bA3PLnot penetrated inside the fiber, and even if it is

kept at a @3 tenperature of 120C or higher, the effect of
suppressi& sion can be sufficiently exhibited. The sticky feeling

f the text be | .b trolli. 1 _adhering. t of

the of I sol ut i oNaotied ChAASHEIRIEES ths TeSpuinye e s BPPREDTof
[ tatii lectricit . - i | t.

Looa7a oo bR E e RuTARG BB Baf s3Ri g 28R e o

present inkenti,on, a pol ene oxi de conpound in which an al kyl ene
oxi de incﬁédﬁﬁgag?%?ﬁg%%¥%§$ € is addition polynerized to an organic

conpound mﬁykgg two active hydrogen groups can be preferably used.
The organitc conmpound including two active hydrogen groups may

i ncl ude, f . : | iy . I
A e

- 8- hexaneghiftial BB ihBGaidNS0 L F0bds ywuglggsﬁar boBREAUIRRLI, 28I et ed

from these conpounds can prefera yl ene oxi

i ncl udi ng,gLRHIRD R 910E shinRLEY S8 PFFENATteRBr Bk ¥k 8RO O%hd® to




[ 0038] An anount of the pol yal kyl ene oxi de- based conpound used
in the present invention supported on the fiber is enough from 0. 07
to 0.5 onf% preferably from0.07 to Q. 3 onf% nore preferably from
0.1 to 0.2 onr/o Wien the anount of tHe conmpound supported on the
fiber is less than 0.07, the fiber becomes hard because of
insufficient effect of suppressing fusion, and the conb-passing
property or the effect of suppressing static electricity becones

' fficiepb : . : the gmL
e ks bR A e WAEG SRR o DB TR
W th St'cﬁﬁé§§§%%Fdﬁﬂhﬁbqﬁged the fibers converge excessively to

deteriorate um nousness. 039] A silicone-based conpound may
be supportiggogin the polyvinyl 17 chloride-based resin fiber used in
the present 1nvention, in addition to the polyal kyl ene oxi de-based

conpound. A si | hegneaRasesteqiROUNGIARLE AvEREEH id £ fibkSBARAIYF0ES

not penetrate inside the fiber, simlar to the polyal kyl ene

oxi de- bas ggi6eiEp ®dndincBREnd 20it8 1085 15C ke tht DY RRIBRThNL HIMSAOBa AN be
obt ai ned therefrom Further, when an am no-nodified silicone-based

compound iygsiHFBfbramvidea %hkihﬁﬁﬁ@sﬁ@%@'f TOARALEL or 18 4a3d°Cexduw & can
be obtained by performng the heat treatnent at a high tenperature,
as descri I3e¢h Bp@eashtlof apREiheplhstic r&ies &bsLhheRel N¥og'Peblaned 40 a
tensile state in the mld heat treatnent step, the fiber bending is
not caused GRAg: thriskbfepheahtdde of A0%ber oes ho1 3G, alndan tanpeidbur e

hi gher than a tenperature at which a curl shape is inparted, whereby
a hi gher ehdladingoho potgwiwil oblokide-baxtweencan be obtai ned. However,
the silicone-based conpound cannot be used alone as the oil solution
because ofl0029d | arge charging effect, it is necessary to use it
together with the pol yal kyl ene oxi de-based conpound. [00401 As
t he sili cone- badedtlzorhevandetisteciof thetgresqrtasgentiomisen tivenbuhdledar

pol ydi net hyl sil oxanes which are in a liquid state at 23C, or
conpounds agBfieiehhhir whetesn the polywionyd chiorste-hasedhiesn fHerdsis@o group,

an epoxy group, a carboxyl group, a polyether group, or a thiol group
is int rod@bei@ihg@ pexcesiags aih@mcovhiwﬁés pot laverdhhay |asshivoxease, and

whi ch have a nethyl group or a hydroxyl group at the nolecul ar ends
can be pr @frseabige efddg thpymeplastit sesinfibet ap |150‘é¢,|ar@omélf€qyﬁip@mnds nay
be m xed for the surface of the fiber, and a _silsesquigxane havi ng
the funct betsgerytheuhreniasge nseernipss at Ady (el theaadyvanyheiHorde haged i n
which stability of an emul sion can be maintained O 18 these, .

pol ydi net K§HiBifihex amd the shrnkgee peroepdnga alal i fettibe henepiastigrrsin
epoxy-nodified di methylsiloxane are preferable, and am no-nodified

di net hyl sifiPgk &% H4detH net hyl si | oxane are nore preferable. The
anino-nndkééz di met hyl si | oxane can be conpatible with the surface of
t he fi ber tenperature relatively | ower than that used in other
silicone conpounds

, th .th tt text . b bt ai . Wh
clinethylsiloxaﬁﬂoﬂggg ﬁﬁﬂgéﬁs%ﬁag ﬂﬁ%ﬁ ﬁﬁﬁ%ﬁﬁﬁ?ﬂﬁéﬁgg%ggéﬁgg?%eren
t ext . tai ned. . A | | i ght, of .th il i il
Lhe o111 cOREREBhBBT RS S urenEy chEbRethatra aftading: BARIRR | 0T

viscosity,, and in_the resent Fnyention,. the

I C [ ) ki n tiC Vi SIERY
t her eof | %h%lrl%?pel?%%(f %/es 1 SR EHS S o §1 ; leno"?r{}glc%l}ee Oer%?\%flji/&'f rom
1000 to 1@&?%3nn2/s at 25C. When the kinematic viscosity is |less than
500 M2/ s, A anount penetrating inside the fiber is increased, and

Fiber  beconee. ARG ERA TP iy A ThBEaORRaA Ao Jod BpETbandiBtpe | 7,
to unifor %"é{??itai @8{} whelh EﬁleeP&g{vi;nng Shl%hd%g?asfeh BESH A ihLiHGed Re
errec n |

sufficient of suppress sion an nproving the texture

cannot be pBBrta"PlLyrl@Iqe okd8%kLed compouﬁ@ haiRigy m@fgl‘ft%e?&iéei £8ReueMPound



19 To the polyvinyl chloride-based resin fiber used in the
present invention nay be added an anti-static agent and a snoot hi ng
agent, in addition to the polyal kyl ene_oxi de- based conpound and t he
silicone-based conpound. However, an Lrount of oil conponent s such as
a mneral oil which penetrates into the fiber to exhibit a

pl asticizing effect and an ester oil is preferably small. Thus the
adhering anmount of the oil conponent is preferably 0.15 ()nme% or

it hg or ThLE A Reoser TRt AR B i o 1 ber used | n

t he preseqboéﬂvention is not particularly limted, and it can be
produced i'n~a“conventionally known production nethod. In order to
obtain a finene i g -, j i . Ips j e
for the fiber f%?loﬁgﬁl%}lgl{%)&l lsl§tg(|?é#éeﬂr% llee&?%%ﬁ%téu%?gs U(!glp F{(:)Plﬁ#r%%eﬁg%s in
that fiel .-ﬁg&; o | . [ - ; 4

The polyv%ﬁg C ﬁéﬁﬁﬁégfggg%§$§¥¥%£#FE@?Rﬁgé e?%g?ﬁgh%¥gg§%§é3&

| nventi on i%eohBbabLesmblkhd't BYoAknl oFBILh opERACHL the polyvi Nyl

chl ori de-based resin, and a known conpoundi ng agent used in a vinyl
chloride ggipgsition may be added thereto according to its purpose,
so long as the quality of the fiber such as transparency or spinning
stability is nopnbilRAich@fhctERGst bf R di¥sedtAnvE @8R Lan Artificial hair
heat -resi stance i nprover such as a chlorinated vinyl chloride resin
or an AS mp®&dubt oBtdTBba by sRefsbagedfibeabusdleFod halicialhAt ailhdizigep ai d
such as a f3-di ketone, phosphite, or polyol, a plasticizer, a

ul tra- vi olggti0a®ssr Weight aha galyvaxyldkdridébagddt tesit Abéchagagts, a
filler, a flame retardant, a pignent, or the |ike, may be used. In
sonme caseshriankagesirkbCoLTNPNL Bg les2Gita@entC anddntaS0% biyeadizhgobgent ,
a cross-linking agent, a tackifier, an agent of providing -

conduct i vithstym@ildstac pestih fiver hayingex esposifi®f &dluding no poliiiaybol yvi nyl
chl ori de-based resin used in the polyvinyl chloride-based resin fiber
used i n t kblopidesleasedirasi@ant i on may be a conventional |y known

honmopol ynmer resin of vinyl chloride, conventionally known vari ous
copolymer resins thereof, or the like, which is not particularly
limted. The copolymer resin may typically include copol yner resins
of vinyl &hulventaonadiifects ofyfinvestien such as a vinyl chloride-vinyl
acetate caopol yner resin and a vinyl chloride-vinyl propionate
copolyner[ n; copol yner resins of vinyl chloride and an acrylic
ester such as a vinyl chloride-butyl acrylate copolypmer resin and a
vinyl chlori de-écc@@éyxgﬁ.@)@are raesepit aneenipb layiher fpeartaticigopir prdran
resins of vinyl chloride and an olefin such as a vinyl

chl ori de- artiyifiahbaagpeiyeidhaing pr exadlentvatylpe prarsrtvoendpspik ase
copolymer resin; vinyl chloride-acrylonitrile gcopolynmer resins, and
the |ike. Spogtlfensies sinklar toribat potmaghainggn f)ﬂelgt?d%e -he honopol yner
resin of vinyl chloride. In the copolyner resin, a content of the
conmononer is not particularly limted, and it can be deci ded

dependi ng_on e nol.din rocessability into fiber, and the property
of the fi @é’i?fﬂwélﬁip?lﬂ% Ogélg%ﬁ%’éﬂ*ngr esin has a | ow softening

tenperaturﬁb,ﬂomever, it is preferable to use it together with the
honopolyné 4%sin of vinyl chloride, because it results in reduced

heat - r esi st anc E% 046],.The vinyl.chloride resin ysed.in t

pol yvi nyl chl orejl:‘ Rﬁagéidagléﬂﬁ ﬁﬂgwmg ok urement rosults c()jfa &'nlltl]l?age
stress of polyvinyl chloride-based resin fibers described in Preparatio_n
Examples 1-4 of the present invention wherein PVC-1 is a conventional

product, and PVC-2 to PVC-4 are improved products of the present



21 fiber used in the present invention has a viscosity-average

pol ymeri zati on degree of preferably 450 or nore, in order to obtain
sufficient strength and heat-resistance as the fiber. In order to
perform a stable production of fiber hder a suitable nozzle
pressure, the polynerization degree is preferably 1800 or less. In
order to attain the nolding processability and the fiber properties,
when t he honopol ynei iesin of vinyl chloride is used, its
viscosityiﬁ&ghﬁgf pol ynmeri zati on degree is particularly preferably
within a range or 650 to 1450. Wien the copolyner is used, its

vi scosity-average polynerization degree is particularly preferably
within a range of 1000 to 1700, though it al so depends on the content
of the co : i SGASi.ty-average polynerization degree is

obt ai ned ggﬂggﬁéfﬁgbgg%bﬁgﬁ%k&%.resin in 50 mM of a nitrobenzene,
nmeasuring [gosgjeci fic viscosity of the resulting polynmer solution in a
t hernostati ¢ chanber having a tenperature of 30C using a Ubbel ohde

vi sconeter, andrpgholfREvaRidial hOBxhIRIARGH AARA DWW N JI S-K-6721.
[00471 The vinyl chloride resin used in the polyvinyl
chloride-hpgesi resin fiber used in the present invention can be
produced by an enul si on polynerization, a bulk polynerization, a

di spersi on pol yTge if@at bafdleofor bRgfitinkBairAfRRE Yi&EnP L OHERH iBY t he

di spersion polynerization is preferable, in consideration of an
initial ceharaélizdd/bpindhdinkidven, 10arsby Reidhthd a hdP48)1 A
chlorinated vinyl chloride resin can al so be used as the vinyl

chl ori de rcadridd-adelaepiol filvdrhdvied b ahiriddapasedss eST0 uN/dek onded 4tn
the present invention. As the chlorinated vinyl chloride resin, a

pol ynmer olBardethd to 8% sawtighg ofh tlosrinig ladtidreainviibed hohhg niYdenegesi n
used as a starting material to increase its chlorine content to 58 to
72% i s usenoduBys ufi ng ItGiRa, chslodnkagegebreéntyle o Lokl atdessesti ¥B0°Bnaed hect
of suppressing shrinkage of the fiber is exhibited, because the

heat - r esi stapositoh inbedindee polyvimdrebledicobaseg weeirt. he i ncrease of the
chlorine content by the chlorination. The chlorinated vinyl chloride
resin prefle3®ly has a viscosity-average pol ymerization degree (a

vi scosity-average pol yneri zati on degree of the vinyl chloride resin
whi ch is the st#heifihgr hundle inl thepresug inventigoreltisdn & bielk material of

vi scosi ty-average polyneiization degree is |ess than 300, the

resul ti ng tPewemergsmeneilpgientsy wathgachiizakeigs 29dedO Hes, whishanas t he
effect of | owering a heat shrinkage Percentage of the fiber is

reduced. 8 fixgd iptomder nefnle brgak the hulk matysakaf monafdamephy gtway 28t i on
b Sssur e BEGHEs BYBHET By apite] Hai a4 iR o sb At PRl
having o OF cunemegJi dge gh p b AUl BE R BIoL o0 B80Ty &
Phe ef f ec P BSgHE AT PHAR MOSoTH eAGBe SERE AN HRERIPtd R TIBEDY: o
o g RS R ha b s e b T o SRR L ARG ™
oref or abl SOREIT, The e EbE RRPHEASFhe bR b RbPR DR B,
cotor at | oo Prgtigify e e dpObEIoR SEafRd, AR Bt fihsfhue
based on 106" i GHGelER 4 P8 Rl B B Bbnbal AR, HECET
content - of R BBt AR Sy Y e IR B RS B B

Vi nyl chlqéégﬁ resin. Wien the content of the chlorinated vinyl



[ 0051] As thermal deconposition of the resin on spinning is
prevented by the addition of the heat stabilizer, effects in which a
color tone of the fiber is not deteri?%ated and the spinning can be
stably performed (I ong-run spinning property) are exhibited. The

| ong-run spinning property refers to a property in which a continuous
operation can be stably perforned over several days w thout stopping
the spinning step and fibers can be produced. Wen a resin

conposi tion haV'l‘?.g pgy&%{‘&l'c%'i'&l%#ﬂaée@ BTG 3 ihY ﬁﬁﬁhb éi"éelsxs?g? ien\{en@l‘%%%ar :

. breakage starts or a ressure star

relativel Xiﬁqﬁ{ﬁ 111&1{1&1@ %sﬁ% nﬁttﬁrcﬁ)hl?)gngﬁ'@a %ﬁl%ﬂl&ﬂfe hgsedfl% in

exanpl e, ate-out, us It I's ne ary t o exchange Eréaker
pl ates or J u vity
' Tow TRAS etcgrﬁ’f%?%?%e?nwﬁﬁ% mﬁ%@‘%?%%‘é*b BF e pE el B bea

above, is sﬁ?ﬂﬂ@agé@negé hhéah tEHJiéH@Iﬂo%c&Ile gﬁ%&l WEEn Ok {RgnERiNi NG.

[ 0052] the heat stabilrzers, n- based stabilizer may

i ncl ude ”%Q@e%%é R-paedEbeats $leabid 4 ﬁ&féﬁtﬁ%ﬂﬂuﬁﬁagﬁ SREAY holvbter, 1t
mercapto, dinmethyl tin nercaptide, dibutyl tin nmercapto, dioctyl

mer capt o, igdheshink th '1@d1ﬁ£%@§ﬂ%%tﬁé€&ﬁ%m@§nﬁﬂ&(‘gfeﬂvhbi by the

nmercapt oacetate; tin mal eate-based heat stabilizers such as dinethyl
tin mal ealogeu:deed ofl fidelr hefBlRAM bélb@ir¥bsedl NIABLEA! 1D, re@liek Bld OCT I
tin mal eate polymers; and tin | aurate-based heat stabilizers such as
di met hyl tshfinkage 8ti@ss,d Rdthdd in whichU iRl hetdraitatintlis berfohaed at 8.
The Ca-Zn-based heat stabilizer may i nclude zinc stearate, calcium
st ear at e, higlecerdgerayare)fyisd:@aislecof AP Ciow Midiertytn dxyspeasdbLiimand
the Iike. The hydrotal cite-based heat stabilizer may include

ALCAM ZER anfitrerfpaotiuctésh ayeffogtive, Gibtheceirinlabesitress€an,beliieducetheven
epoxy-based heat stabilizer may include, for exanple, epoxidized
soybean oif tlernchnepehiidkzgedpdricestaed ioilainfbired. 3-Thdaicthel foasedudieat
stabilizer may include, for exanple, stearoyl benzoyl met hane (SBM,

di benzoyl ke hhriak(lm@lﬁssaﬂndwemt, hs ket 111@@@53]) this, but Ay andthbd czmbe
used for the polyvinyl chloride-based resin fiber used in the present
i nvent i onusednvEhe pelyainy cklvoide badsdiresimt ftheggenbralisbal ashrinkage
particular, at |east one |ubricant selected fromthe group consisting
of metal stregs wated peakpt ehoris13456) eshopteieFigdeantd @bfﬁh@amsgnt hi gher
fatty aci d-based | ubricants, ester-based |ubricants, and_hi

al cohol - basvahtiors praferablavaluesf shephvinkage strae 1 sppeifaaily 7‘3 uN/dtex

effective for controlling a nolten state of the conp05|t|o and, a
bonded st &t éese‘fplqu@aébhé #N il oxessa e areferaldy G0 1d¥idig at 130°C.

7% o amolFRen sk Rt Farseds B acfgh! YRR o Ae oBoRdTt Deby v ght
an amount THFORIESE fesht BBy viarBALEP YRR ROYEROG AR de el eRR 0 2
ner caded AR aaﬂtsﬁﬁeﬁqs"d“ﬁéel%wﬁfk%% FEAEE < R G Ly '
appen moAEGHER Ry SO G Tg) SHOGE PRad 1450% OeE Sie uing

producti on re than 5 parts by weight, the ejection
anount |31?gy%%5ﬁa§ﬁdﬁ§ﬁ§ yarn breakage frequently occurs, and thus

it is diff dﬁﬂ]t to performstable production as in the case in which
t he anDunJ is'less than 0.2 part by weight, and the fiber tends not
to be clear r R

The net al soapogggggbﬁﬁﬁﬁFggﬁ?ﬂpgﬂ%d1gﬁﬂgg¥ﬁﬁ%%gégQﬁgpnkggéﬁéanggps
such as s I | . i
soen SHETRP R MO 8 L LALS) oRDRR R Ol Ml gl
exanpl e, %ghyrated fatty acids such as stearic acid, palmtic acid,



When the pol yvinyl chloride-based resin fiber used in the present
invention is produced, for exanple, a processing aid, a matting
agent, a filler, a plasticizer, an ultraviol et absorber, an
anti-oxidant, an anti-static agent, alflame retardant, and a pi gnent
may be used according to the purpose. [00561 O these, it may
be added with an ethyl ene-vinyl acetate (EVA)-based resin, for
exanpl e, PES-250 nmanufactured by N ppon Unicar Conpany Limted, and
the liKke, Qﬁ§gobtaining the soft texture, and an acrylic resin, for
exanpl e, é - manuf act ured by KANEKA CORPORATION, and the |ike, for
further inprovi US110R 1 DF ©C bilit 0057 . 1 .

ol yvi nyl oht or e RSB RBIARE SRR cslnt oot T B ereoentIiation
can be pr e t =S Ny in. a fi ti.on
ctep. - For arppaortat BEaPRed iRl s BENAARe BredeisbBEo LETERY
vinyl chl Qg : Lesl I 12680 f; dRE LG

are nixedq%%ggagﬁég é%%%%?ﬁégﬁﬁggﬁgﬁyﬁﬁggﬁﬁ&tuﬁéﬂﬁgqgtlr?gﬁgﬁhﬁgﬂﬂ
Henschel n[jxer . hKSey j ) i Shif id H8dHR an
et uder ; G, 1y e ore e e R RS Y B e

Spi NNi NG pkQREStfof Sridficial hiihl theort @RS Bie %Eyl#g%)ﬁdf)e}t%pgh%ﬂar%

nozzl e tenperature of 18015C, thereby perform ng Spinning to

obtai n UngkbRHEANRY thapBEvihPARdrid2Based resin AbGOAVEHsuRAEAY akAAWS
extruder cCan be uSed for spinning the unstretched yarns. For exanpl e,

it i's posshfibRct@yUaRlidy Bk AT R6dicRNtdt It btaihedOUs! e §RAIRE 230
twin screw extruder, or a conical twin screw extruder. It is

par ti cul acbmniidtefealds@o he ds@idrasédlgl € screw extruder with an
aperture size of about 35 to 85 nmm(, or a conical extruder with an
aperture go@®i]lof about 35 to 50 nm+. A hol e shape of the nozzle used
then is nade to be simlar to a final cross-sectional shape, while
consi deri ng andAgohé polyvinyd chiwriddhibgedardinsfilzes, usetliiathapeesntght | y
changed depending on the die swell and the stretching on spinning.
The shape inferithm, hhe pblyvimgil ehisrideobagednesicutilzar havingriOigde GhdndZofbe
sel ected fromround-shape, flat oval -shape, eye-gl ass-shape,

cocoon- shagmlyakglens vapde b Geshapmouddshdhe, wiighh apeyag¥-sblapdar
cross-shape, pentagon-shape, hexagon-shape, and octagon-shape. It is
desi r abl e weaghtt af 3080et0 REO0) anddt a6 cmine of gysidicone-basell efmphiesk t he
fl at oval -shape, the eye-gl ass-shape, and the cocoon-shape are

pr ef er abl evhighdre slerpoytedybma ifs ssiitgse, candbe prefcabbonsashiapdiestatenirae
preferable, [0059# The extruded filanents are subjected to
heat - t r eaffibenbupdle kgdonetprocsssing mts aswwavhedit.n a heat - spi nni ng t ube
(at a 200 _to 300C at nosphere, and under conditions providing good
spi nni ng é@ rty) provided directly under the nozzle, and then the
resulting unstregtched yarns are sent through a take-in roll to,
stretching proctBe pPhrase ,Supn@ta%p@e%%eﬂwga&e niefaysstosd plate Hé&’%é it
two to four thnes betwggn éhe take-in roll and.a stretching rol
through aSReELGFIMEPVREGPAREGI & AuBEs lavRr Rhtheniheeapd AYRPANERE has

b dj to 100 t,. oC. 0060 28 t, h
ste regt ghjeg%‘bg‘t%@gﬁetﬁ'm 1%3} stgaff{hﬁr@@@ ‘?P%BH%“FIBPY%‘NF Q}%ﬁgﬁﬂg %Lnts hgr ©
hot - ai i | i hanb in whj.ch the t t h b
adi uat ed_ 597450, oy EREregtnt hy ntion As 1 sa Ry ! dosAdion deteigte

f d.at. t 20.t % d [t fi.l t d b
Phe 11 ber 1679 RS hrBZisnt cRiRviae oS tet by (R e SR s o i o
heat - t t t ! t i desj | t d th h
o otas or I WEPDRLRY Fad R SSRhE & eSS PEeRBRLAHE, 150
to 140C. Wien the h t;lrﬁﬁtgqng éfngﬁgtur%lgs IQte r tq§ 110C, the
shri nkage " asE A fiRes i Hits Eolpent B IRGRRA 25 A sprgPlapait, o

resulting[&ﬂﬂﬂccurrence of fiber bending to deteriorate the quality




In order to reduce a strain in the nolecule, it is desirable to set
the rel axation speed as slow as possible, and it is preferable to set
it at a relaxation rate of 10% m nute or less, nore preferably at a
rel axation rate of 8% minute or |ess. MWen the rel axation speed is
set at a relaxation rate of nore than 10% m nute, the strain in the
fi ber cannot be sufficiently renoved, and thus the fiber bending
easily occurs due to fiber shrinkage, thus resulting in deteriorated

. h f ld,h f
Eéxﬁn:ﬁﬁt er ot I ¥ et %‘tf}‘lﬁ?%?ﬁelﬁtgt% A esoﬁﬁiféﬁ; f?ﬁsi(fi preiieg, LO
the sﬁ?f nt@aéi‘é "Bl?éaﬂts DR pledBofiy ﬁé‘ﬁ‘fé Becl atﬁﬁlﬁ%'rtﬁtﬁp%”%tué%%h@be
20 suf f o Rgh ﬂ}%@% ol SBiortdiep Lttt AR PRIMER phlindd DEIGIEAMCT D

support ed’w Jﬂ“ n& stb%%%éng lgeﬁﬂ)él@sa fﬂg.lert[h%os%?t]btex ure %mlﬂu(%der

to control age percen age, the

stret ched %é Stﬁhlﬁa IIE vﬁﬁfﬁ) é-%to%cﬁa tﬁ?ﬁ#eeéta{ iﬂajtgllﬁﬁ%hnﬁ?ﬁg% ment.

Furthernnre in order to ne usi on etmeen t

nip rolls oBfﬂan&”dPHtsHQFzB&seﬂ%& Qﬁméﬂfﬁ%ﬁﬁﬁéfbﬁﬁ&’n&ﬂﬁ‘ atl P sé‘lfuh%h t he

mld heat treatnent. he nonofi |l ament formng the fiber

for artifighal Q@é& 1195 sté}?u%t‘%l%? B shﬁ%"e@é f&ﬁoxhaSFﬁ fHenpgasyPf
preferably 20 ¥ dtex, simlar to usual fiber for art|f|C|aI

hair, and cHRﬁftleF’uﬁ%feﬁr@Qﬂerﬂf’é} 5 hiR0d disioNNEslulig { hoRPRARSsUrSadthhiIner
than 20 dtex, the curls becone too weak after the commodi ty process,

and thus theti d1i19ad2E ) &t il Edinp GiEHtKRbh s G@f @té:06iB LM thlgke, hasi S
thi cker than 100 dtex, the rigidity of the fiber becones high, and

t hus the hexh used E@@B@Bﬂ sblit b i0Q64tkp, but thesd BE sohgidiplrasill low esin
fiber used in the present invention i1s characterized by having a
Young' s nabledidanivedeit@othpohRantshshing akegghparaagt agdeaflal Oigitt dfess
at 130C, and a conposition including no polyvinyl chloride-based
resin, andesshithanadiHheni z@tid 8 Hebatisa thel wsel ofal aotkegbrient hacnmpo heght
percentage of 0 to 80% by weight in the fiber bundle for artificial
hai r. [00&tdlecular weight ledds for estcky texterd armhto difieculteimepifiaenitky resin
fiber has a role to suppress the shrinkage of the pol yvinyl

chl ori de- bashihg el thefdibsnlytivhevrhemyan@bepoid velmtiongs tived deperdessningi on
of the texture, and thus it is necessary to have rigidity to absorb
the shri ntt]ageorgmoeists’ inFteadraf ghelotlsohriprhehirhdvas hesinngsedheanssngg’ s
modul us as an indicator. In the present invention, it is_necessary
for the theehiepl efdnpefficient extue in adined emaoditingAs anrsuliel 88 4 to 9
GPa, and it is preferably from4.5 to 8 GPa, nore preferably from5
to 7 GPa. PVFReR® iRvenvershEepeapessiudaes, & hasskeonnignnd thakwhend ef f ect of
suppressing the shrinkage of the polyvinyl chloride-based resin fiber
cannot bel98¥ Flfeélt’é’#talgf KeEPABRLL l%‘ang ReVeight ayerage mRleatansigy due
to the occurr nce of the fiber bendlp ¥hen th Young' s .no, qus(is
mor e t hanlepspan 19Q8 is suprpreechory arsnatase of £ ’&eéP%m er an

deteriorated because of oo tron |I|en e as the fiber _for hair.
then Pleate at 100° or hs1ghel ghe ie gel “tr eaﬁng agent 1s glagua Ly

penetrated inside the fiber, and thus an amount of the agent remaining on
the surface layer of the fiber is significantly decreased to reduce the effect of
suppressing fusion, and furthermore, the oil component, which has been
penetrated inside the fiber, exhibit a plasticizing effect, thus resulting in

enhanced fusion between the fibers and increased shrinkage stress. Asa



[ 00661 It is necessary for the thernoplastic resin fiber not
to be softened and deforned at a tenperature at which the curl shape
is inparted, and the shrinkage percentage at 130C can be used as its
i ndi cator. Wen the shrinkage percentage is neasured in the present
invention, a fiber bundle having a total fineness of 15000 to 25000
dt ex obtai ned by conbi ning nonofilanents is used, the neasurenent is
performed 20 tinmes, and an average thereof is used. At this tine, a

| ar ge f|UCtuq£%PEﬂ%%égfﬁ%§F%B§ SQQ%QK §33$§%€@53ﬂ§J§#§ﬂ§§%>the same

fibers redtfts h ers 'Ff er ence
. hrink £ 20 . )
bor cont ag S BFEATLARDRN AL ! AGTLED ol AT EAELE 5065 o
cﬂl%t%‘%@rﬁ] .
nmopl asti c

fibers, 1lshaoRl REAL AP OPLIhBHIR SHER RSl SrubiGE AUleS 4

texture may no € nual ntal ne I'S necessary er

resin fibef,.: [ y | OR: 3 i .

per cont ageb e T8 Beb MAIRER TR it PRPM ShR BRGRBNIINSG, o,

| ess, nore,; f ' ent a i's
mor e ¢ han A BsE A F HO Gast "t he
pol yvi Nyl Gl pRIIRrRAIRE 1Ea3HOchh BE mbARALb POt AN Bl ai ned.
and the fiber bending occurs to deterioratethe texture. [00671

The ther mppl @siti f the 8il RofdtReY aﬁaeadcdnﬁb-gagsiﬁggwﬂurw AN@hicBhct S

i ncluded in a conponent percentage of to % by wei ght, preferably
25 to 70%sQyprRbintstafibeRcpi@iLaADE0 AN hAnGOYm BN wedaitt . i n the
fiber bundle for artificial hair. en the conponent percentage in
the fiber [pogmdl e for artificial hair is nore than 80% by wei ght, the
soft texture and styling property, which is provided by the pol yvinyl
chl ori de- based Aesh&pblyaditylegantidt-baced sdrhpeiahibad Bbilri piedentand t hus
the quality as a coomodity is deteriorated. [00681 The

i ngr edi entisveattid)a goberlkplehaskide doasiondd iberhichec alikylene oxidsent
invention are not particularly limted so long as they are

t her nopl ashélodimgsithgledx @ixic is g ddotigry polyimexidedrto de-drgasid cwegionnd When
the polyvinyl chloride-based resin fiber is used, it is possible to

i ncrease theing gradattyvedyydrdgemgroupsrcaaxdmmpleéerably nsedr gdhemrgaist ance
thereto, but there is a property in which the fiber bendi ng becones
sharp if defpeend onclodingrisio aotvethyderogen geugis fohdsciicdudey prexsemplet he
deterioration of the texture, as described above. The ingredient for
t he ther nephdens slycels promilers slvagl, pplaetthilerd slycolnpolunropyiene glvedipl e,
acrylonitri] e-based resins, nodacrylic resins, polyolefin-based
resins, popléstramephaglene gbsphd,;6-pokgnadieleapdinegdapdshplike. At least

pol yi m de-based 32_resins, polyether-imde-based resins, ,
pol yani deonﬁﬁ@@paagéaelﬁé@ﬁﬁﬁqmﬁ}éﬁ%wuﬂd%%@@éeraéba wied. The
polyether-ﬁghone-based resins ol ycar bonat e- based, resi ns

pol ysul f oAdsHereerife inglading athulemsioxida isstkvlsae egidessiapsalkylene

pol yphenyl ene- et her - based resins, pol yphenyl ene-sul fide-based fi bers,
Tef i on(r) o¥E&ihyingddgo Biearhouaton, ppgde: e%%f@pf%cpmy f1 e esins,
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[ 00701 The thernoplastic resin fiber used in the present
invention has an LOT val ue of preferably 25 or nore, nore preferably
27 or nore. \Wien the LOT value is less than 25, the fiber bundle
cannot have sufficient flame retardané®, and thus has a possibility
of ignition and the spread of the fire. An LOT value of 25 or nore
may be obtained by a method in which a flane retardant resin such as
a nodacrylic resin or a polyphenylene sul fi de-based resin i's used

d h [ | rd
Fosin.  The oS é?%?%@’ﬁtaiﬂﬁﬁﬁ? SR e ek RS ReP Adiionet
infib th t nt t ticul arl d
far as 'thiéetéladn%?d PliRE 7 o hg 3'&%%3’5%@9%3% hebedulet ot 5
f | d
e W e NS RS L B

a flame r%ﬁg‘i@?&%%ﬁ%&‘%&bﬁr‘{f&a@o@ %bbﬁ‘%ﬂx Mé&%ﬂ% ﬁf@%leﬂﬁ)om

suitably use Rérm 1as resi r-used in

the pr ese’ltsobﬁveWHe rbhe%’é%h@%@elggé E?c{lg&ﬂa P%‘-Bt% i}é‘s‘stﬂ b 2 ﬁ’l‘é

m xed, as long as t hav rin

per cent ag%om%qnfi h@p%‘tg& HUYGsIMIt6D £ ek bAhealilg t6 9@&1[&&9' t@l@%fféew i bed

above. For exanple e purpose of i nproverent of e appear ance

or the fughigRakidyrsiiah tl%?s fe@ﬁlth?g(fryﬁ&l Olextl@ ofehe Eb@P%ﬂElﬁ%s @hehhe
fiber bundle for artificial hair, ber having a small specific

gravity ot @& hbRefhadBswos thd aaer 1b§aﬂéﬂ%¥%1e SHER s@8kyPR P oHthned
synthetic fiber described in WD 2005/ 082184, nmay be ‘used. [00721 34

the pol yviekyh iftHeQidHéemzastsuriteisicintrioled. Wid frdebd@o bHekd®PBhBSickC resin
fiber are processed into a coormodity for hair, the curl shape can be

imparted @ktWderl thelgfdd foxti B PRAr thienGhtidogti @BTraR; m&yﬂ@ywn@m
compound on the surface of the fiber bundle. [0073 The

am no- nodichbinpdufiils heeimg differeen Rebigisieavdragd hnl@idsentighty eddhiinnhéas a
role to exhibit the snmooth noisturizing feel simlar to that of human
hai r. Whemanage devceibed ebabe aidy somitddon 1 ncl udi ng no silicone conpound
is used for the polyvinyl chloride-based resin fiber, the resulting
one has t h@038lobl emin which fusion between the fibers occurs if
heated at 95C or higher, thus resulting in hard texture of the
product for haiAn aheusmfribe poljialk@ens dkide drased ooppowmad haed & thel e t 0
suppress the fusion. [00741 The am no-nodified silicone
conpound @psewtnit anvendigur exwoertedmretite dyeriis eanugh fpne B:HFdakd pmithi ch

i mno group or am no %roup are at side chains of a linear

pol ydi met y¢fesahlyfeave 0.Qthtoch3iomiPs, amaere raeferaidly from EbipodmmBonds to
the fiber in the state of a nononolecular filmnore effectively than
di met hyl Vhenbreamerpbohids wmnpaungd syppartedeon: ihetftherasdass phanR-OfF t he
am no groups to the fiber surface, and it reduces a surface ener gy of
the fiber thefiperbewmesthardthesause ofdapaiisinng efieptief siwuessingiusion he
acquisition of the_good, noisture texture with the snooth noisturizing
feel, whi @pditge ﬁpeioeriaﬁéaia propevRPrithe effeginedsuppeessinmhdatisrlegipsy

oo eSS SorEEYAE e B TR DBt S ity
e e el
PyCr oo LB el BT o BEER SRS TR o

groups. An riate anine equi val ent of the am no-nodified
S|I|cone &8 HWES?%mthe present invention is from 1000 to 20000

g/ nol , ﬁ%ﬁ#ﬂbly from 1250 to 10000 g/ nol, nore preferably from 1500
to 5000 g When t he anine equivalent is | ess than 1000 g/ nol, the

texture and theyyse dunabih iy a18: 4880 QUAEH PSPAUSS Tk PO TNy



In the present invention, the curl shape can be inparted at 95 to
130C by the conbination of the polyvinyl chloride-based resin fiber
with the thernoplastic resin fiber, and the adsorption of the

ani no- nodi fi ed silicone compound intolfhe surface of the fiber can be
optim zed by heating it at such a high tenperature. This can further

i nprove the snoot hness and the resistance of om ssion fromthe fiber
surface, conpared to a conventional case in which heating is

AT e ST TR R N e B
O ORISR e P L Sl 17

select an SRLEIIL TRk Pl o 97D B SHEUPLSRL 21 12100
e E L e TN

20000 mreles, WX Ea leReE Aot 10RO, AOOAP. bl SodlodiRby When the

ki nematic viscosity Is [ess than e penetration anmount

into the ignslde-Mked Q&n@b@ﬁ& id @5 %%Iiccﬁﬁ%&s@ﬁ%o%uﬁﬁf ffledl

i nproving the texture becones I nsufficient; ereas en it 1S nore

than 1000Qe@t San bk obSaitlhd by Pdbforh@n @ hd RESR &bS AT Mhaghesi on on
the surface of the fiber, and thus the effect of 1 nproving the

texture i $eRlobeithos aletbsclifOY 8love. In parBeliBlRah@ heuPROLt i ng the
am no-nodi fied silicone conpound used’'in the present invention on the

fiber is neifopmkhiify Rhkie biath i8the A KR tSedtSnedt Qte S XBERLEr A
met hod i n which an emnul sion thereof using water as a vehicle is

prepar ed, behgirdg iB&foticBusddahdeHus Bhd Beatehd ksh BB pedfdfmbdat anount
thereof remaining on the fiber is controlled by centrifugal

dehydr at i @emperauppbighelrtthen attaepeusfias at &fhitlhe duirbstapeds itnbariedke.
When the enulsion is prepared using water as the vehicle, a solid
concent r atwleiteby adaghdrodffeet of tnprovin 286 fextwiei dag e sitaimd ablowaed
the like, and the resulting enulsion is used after neutralization
w t h acet ithe adicdne basédheorhpdend esmnoé ddaded Aorichasttel aibsolation because
anti-static agent or a snoothing agent may be used together. A

pr ef er abl ef tedparaiargnedcifcoget lrarecassary ric e & gatlerivatls thé act ant s
havi ng a snoothing effect or an antistatic effect and functi oni ng
al so as apsbreflladeaetxids-hdsed eompswhd.cati on. [00771 Before the fiber
is imrersed in the enmulsion of the am no-nodified 37 silicone
conpound, [@¢#0lf i ber may be washed with a surfactant, in order to
renove the extra fiber-treating agent adhering to the surfaces of the
pol yvi nyl chl or Adéheadeane bssedd ¢onpeounghesadia thearaepitdsventiomdinear
fiber therefrom [00781 . The anount of the am no-nodified

si | i cone ®ehsbuathylstlaxanes whichraasdne ligyd staterntARsport eamppindse
fiber is enough from0.05 to O 8 onf% preferably fromO0.1 to 0.6
onme/ o, an8eRBRLYSRded  aibicong pidn i, which 2R 2MHE EONReAD EREXE LNy &
amount on the fiber is less than 0.05 opf% the effect of. inprqying
the text uf:%lqi%y P, aodYeEher GIoUR, PX 2itBI0hgFQUR IsdRtipdgceshingp aride

fi bers conyerge, excessj.vely to deteriorat. he vol um nousness, thus

resul ti nghamn 9 obidimesdatlenane: @933@1@1 &S‘B‘ﬁ‘ﬁﬁd?? y] EERpPAT 2

The fiber  byndle for artificjal, hair. of the present inventiqn.is

char act or PYIBT erdint fegmplegulan dnds Rap be robBabl usc. [hadgition.

relationship,..i i ch the shrjnka per cent age of .the | vyi nyl

el ori o Bidleips BBeG: coin AT Be REST AR Setiel it Rhe Kbph Aodt age

of the thennopl astic,resin.fiber.,.at that t rafure; and,by a

G 1 or enc STRGHHEaBR Hatkun the e etAT el hR RBRIOSh b s Far ko mited

chloride-ggaﬁgi{ﬁﬁ{n.fi erhaqufpe:ghernn LasticbresLn tib&r Eﬁ 6% or
ge 111 WINCH Stablity of aI emulsion cann be maintained. f



[ aw A nmethod of inparting the cure shape is not particularly
limted and, for exanple, a nethod in which fiber bundles are wound
spirally or concentrically around a cylindrical pipe, the resulting
pipe is heated at a pre-determ ned tex%erature for a pre-determ ned
time while that shape is 38 maintained, whereby the fiber bundles
menori ze the wound shape, and then the fiber bundles are renoved from
the pipe after cooling it can be enployed. A bore dianeter of the

08 oL RS LT ST
ther Top! asbl. ¢, LERtAed Hﬂﬁéﬁhg'?ﬁgiaﬁg a3 srgked o noorfq%alﬂ%sed resin

fiber to rumns nyl

chl ori de- %@ﬁqj BEH x iﬁ%d@etﬁ?ﬁﬂf&é&é ér&‘EBmBP Sféli‘él%*bﬁe t hf’n effect of

suppr essi ng t is're i's necessary to

pressure- Ja%lrﬁo dﬂ@dl%l'eﬁﬁmlaﬁ%&% %&éa‘ﬁﬁ B c% pﬁﬁlﬁ V\E?({:IH{ ﬂﬁe gl%llf eoragad to

each ot her, as suc netho er bundl e
i's wound t t in

whi ch one@%%ggg 1$ﬁgﬁ Q%% J%ggps ?ﬁggﬁton t he pfgg@liéﬁ%&%ethod
in which thapbhhes, Hnghe th% b\é@dé?@eﬁh?é’@&'n BQ%b{%hH@d USHii@nd paper mat

can be used. It can be applied to a straight style, in addition to

the circulgheebilehakes aal8d i as BehitAusadsRount! thieSetBESASSRLY th@ubse a
met hod in mhlch both ends are tied or the whole is placed between

plates, iRafbdebtidideBONd hileclhlaberes tqaf%@@ﬂmoh%ﬂ drBO&dthe silicone \When
the tenperature at which the curl %ape is inparted is set at a high

t enper at Ueempbliifdeid alerfly bfteh defined hba 1ah¥iniatig viNcoREY, tandandthehe
effect of inproving the texture of the am no-nodified silicone are

i ncr eased prédént Wedhtidie the pemdd ti¢ eistssityothebédhs ptdferghdy Yo B00 to

chl oride-based resin fiber is nolten by heat, thus resulting in the
hard text @800 han?/shinsrd p@sanbly froms1 (0ECRSIBOY rim s el 265hE. t Bipertaur e
within a range of 95 to 130C, considering the bal ance between both,
and t he t dipenaticvscostypisdber Blany500 mm2l€) e bmd20@ensbméingrietideabl y
from105C to 115C. When the tenperature at 39 which the curl shape

i s i npart débe fibet pmcradsed, D hustheeafffeetof oippregioy furjor heconsest ure i s
not sufficient, and the styling property may be sonetines further

det er i or atesifficienphahad the f lgzechs@mﬁs hesidng Bak ywdmthan 20000

chl ori de-based resin fiber alone, because the tenperature_ is |ower
than the mowdstitiedifealtde aniformiy atachi andenmplaestafshe fiben anidper i s
processed. Wen the tenperature at which the curl shape is inparted

i s hi gher thwsithelgsg@cient effsctpffstippigasingivsinypred snprying thotexbatareen
the fibers only by the fiber-treating agent, because the tenperature
is renark&%??ﬂqhQﬁﬁéﬁnﬁﬁbn the softening tenperature of the pol yvinyl
chloride-?ase? resin fiber, and thus the texture becones hard,

resul ting 08¢k he deteriorated quality as a connDdity [0082]

When the difference in Bge shr.i nkage bet yvin

chl ori de- based PBAROYGIRL %ﬁ&mpﬁ% CPREPHD [“é% ?fbﬂif‘el%‘l'eﬁe?e/’d‘é’PnFlgnl arge

even in the te rat range descsi bed a he deflectio

C\a/.use:j |nSPP1%° E?gé’?} bsg?r&lﬁ E‘f{‘ﬁ!”ﬁeor Ot(gg u}té’lﬁﬁéa%léf I (rbné%s)tﬂ/ver

bet t th t i b b th

e o A e SRR R

deteri t d t t hat t hat th

i1 re}gﬁiéﬁmor?ﬁ% e FREGE HEFC BTG TP hAs RE O P gses

Cess at & ﬁ%sf%ﬁ% Bt e e L PT D ERdn PSR piporFgents et "
differenc$ S g%eﬁe g qﬁ»4w Q% | Wéﬂ)nre preferably 3% or |ess. Wen
the differ@hcg” PAthe s ﬁﬁE% 39%& &h't he pol yvinyl chlori de-based

resin fibTéaﬁﬂd t he thernnplastlc resin fiber is nore than 6% the




[ 0083] Speci fic enbodi ments of the present invention will be
explained in nore detail showi ng Exanples, but the present invention
is not limted to these Exanples. [0084] (Experinental Exanple 1)
Shri nkage Percent age A fiber bifhdle having a total fineness of
18000 3000 dtex was forned by sel ecting nonofil anents of one
material fromfiber bundles before or after mxing fibers and
conbining them The resulting fiber bundle was cut into a | ength of

40 k t at. {1i f .5 bat h d h i
10,5 Rk g UL SRS O15, AL S S ALSTLRO EndB et 20

f 30 m nutes.while,th . i , d i f d
o 0 SRS RSB S ORLRR S B
fib b l,q: . S | t i.ned

[ e DU e A A A LR ARSI AR AR R e 2
measur em‘v‘%mggﬁn&.e PERLEYer AL mAintdd dif &%%pon%ﬂgs} ALY EL ;’i&gﬁel‘ﬁl'oﬂfengt "

t her eof was I'ned as a shrinkage percentiage of a sanp e

bet ween t&fhi@lﬁ?% oG ARICHRY fi194 eﬁﬁ&qukﬂgstﬁ%gggﬁg&{%%gﬁg’@%tf% ofian

be sanpl e ecause a sanple may soneti nmes n

shorter tRhap. 404 LRa8D a4 Wahe %Hﬁgﬂﬁg anffudt@fkhe bAC8RPonent is
(Experinmental Exanple 2) Support Anount of QI Solution

fiber was ptaleibi9 15 68Mar1ee mdbpebRraNY 0 MehdRlordbsd he fiber was
neasured, it was then imersed in a m xed sol vent of

et hanol | cygdgd)exane = 50% 50% for 20 m nutes and taken out fromthe
m xed sol vent. The m xed sol vent was then vaporized by bei ng heated

at 120C, and a weh&hodThr iieinkeFiHIGuahy EROPOYRES cWrede-beded radin
vapori zed, was neasured. A support amount on the fiber was obtained

fromthe fpasusedliyeldgredshihvetiohed heyvpNGicatiudy liatited/\éinght ca be
resi due of conpounds/ (Wi ght of fiber - weight of residue of

conpounds produlded is aStivppentiondiyRhowh prodpaisidsetivd. i Darordey foadheain
(onft/o) 100861 (Experinmental Exanple 3) Young's Mdul us Usi ng
a Tensi | oa fiukiness sah cli@stserti(rAlGhhpd 0A)he fibrufatthle fd thy fheRfd hair,
Conpany, Limted, a Young's nodulus value was obtained froma
st r ess- st itaispreferzkledd e trendudivrspetthdsfin2Bat fitll. nres exzmaiplan
average val ue thereof in N=20 was defined as a Young's nodul us of a
sanpl e. 1008%0f Wik peekplemed b&drwnpl e 4) Shrinkage Stress

[0044]

The polyvinyl chloride-based resin fiber used in the present invention
is the fiber including as a main component the polyvinyl chloride-based resin,
and a known compounding agent used in a vinyl chloride composition may be
added thereto according to its purpose, so long as the quality of the fiber such
as transparency or spinning stability is not impaired. Specifically, for
example, a heat-resistance improver such as a chlorinated vinyl chloride
resin or an AS resin, a metal soap-based heat stabilizer, a stabilizing aid
such as a B-diketone, phosphite, or polyol, a plasticizer, a ultra-violet

absorber, an antioxidant, an anti-static agent, a filler, a flame retardant, a

pigment, or the like, may be used. In some cases, a specific compounding



Usi ng an SSC 5200 H thernmal analyzer TMA SS150C, manufactured by

SEI CO El ectronics Industrial Co., Ltd, a heat shrinkage stress of a
fi ber was neasured. Ten nonofilanents having a | ength of 10 ram were
taken, a load of 336.2 nN was appli ed?fo the filanents, and a
shrinkage stress was 42 neasured at a rate of tenperature rise of 5
C mnute at a range of 30 to 240C. A shrinkage stress value at 130C
was divided by the nunber of the nonofil anents of the sanple, 10, to
obtain a shrinkage stress. per nofil anent, and .th bt.ai ned I

vas i vi dadeby o8 REREE el inst Hilknes Aoy SiedRRRL Eindehetfe
stress (pN.di. r Li Tl 0 ( eri mental Exanple 5)
Limting %%@ﬁ)q (20 él)\g%?k)@,ﬁﬂ?&%%?ﬁﬂh%%@%g lc@érrﬁo 25 g filanments were
wei ghed, lw(?ﬁpé]ends t hereof were lightly collected with a doubl e-sided
tape, and it Was put between twisting franes and tw sted. After the

fil t LSt o : | If at th
cian'zle gre n Zn\é\e: \i/oﬁlg{ej hé*@iﬁ%ﬁgl&éﬁ%ﬁqﬁg{;}eﬁeﬁrﬁq@%g)%%‘gn%s f Zst engd
ith I £ O . : dried at
T05C for 0 e A O L P S R4 Nt es or
nore. The gy &icialp 1§100ASheRABh I 2 de SR &fhﬁﬁyl' dhldlece, RoRY Sitdilerym ned

oxygen concentration, it was ignited fromthe upper part using an

igniter, wWabeh NAthRBPHMrPBiths FR¥L0E Dr&hb 9kt 2whith BfHo@batcularly
seconds, and after the ignition, the igniter was separated. An oxygen
concent r allindife VA STIeX@&fPoRAfePtesit thdy 17RidMNeIntde a3y b HEsiad o Ccm or
nore, or for 3 mnutes or nore. The test was repeated three tines in
the same gondichlride andanveidyl edtdil dtichi430h eyl eRlotiddeXnyldcetdtea ned.

[ 00891 (Experinmental Exanple 6) Quality as Commobdity: Snoot hness

A nonof i | aemslymeaseditlandch olity] ahldridefingl propidna®d cepdipmez oedial pl ate
under no-load, and its shape was captured as a digital imge. The
nunber of cépdigmebeadhngbvingVchipride arpet aafylicestertsnah a$ 40vings count ed
in 8 fibers 43 having a length of 20 cm per sanple, and the nunber
of fiber bbludidegsutpbacuylatasoptiyaieredsinMmba vagylfchloradesZiepliydhbexdi ng
multiple materials, the nunber of fiber benclings of each materi al
was count adyylateccophlynmiriesin; chpdymed regiss pfiiinyp chledideyanal aoojetiment
percentage to obtain the nunber of fiber bendings as a fiber bundle.

| n addi t i ench es ahenyluniendeptifileny cirehdhensssin hedfibeyl snoot hness was
eval uated according to the follow ng five-grade eval uation based on
eval uat i onblom'gdegmwv@metcenﬂﬁnmra;ﬁ@iwbwénbg)g@@'mywuawmﬂsm@r
beauty product such as a wig, and the sanple with 3 points or nore
was eval ustsns.gndidedptabl e. 5 point: 10 fiber bendings/mor |ess:
Very good texture with_no rough feel at all. 4 point: 10 fi ber,

bendi ngs/ Areerae @1mdhlaide yosamnpy inchide theihsaranglymer s of Syl e
with no rough feel. 3 point: 20 fiber bendipgs/mor nore and | ess
than 50 fcBBridsendn the Foroliagy m%nh&awrﬁ@naop OMENORHFEAR Phe sanpl e

's appll col, 8ndtd BRI tetd s AN ded Eihenaly AR b RHR O -
processability into fiber, and the property of the fiber. When the copolymer
resin has a low softening temperature, however, it is preferable to use it
together with the homopolymer resin of vinyl chloride, because it results in
reduced heat-resistance.

[0046]

The vinyl chloride resin used in the polyvinyl chloride-based resin



2 point: 50 fiber bendings/mor nore and | ess than 100 fi ber

bendi ngs/m Texture having a |l evel at which the sanple is not
applicable as a coomodity because it has a rough feel. 1 point: 100
fi ber bendi ngs/mor nore: Texture hav?hg a level at which the sanple
has a highly rough feel and it is not applicable as a conmodity.

[ 00901 (Experinental Exanple 7) Quality as Commodity: Softness

As for a fiber bundle for artificial hair, a five-grade appearance

in R %2%@@5%& Saflrdt i i

point o or dsere GReroEREbY PARIEbE 00 @ o R e RO,
texture al %tle&l@%n%@g@éﬁéflﬁggﬂquoggar % ?agal%a 90 pssggr;ﬁ% S AT

to that o Lman ur e ati vel 'y sivm

h h i

foxtur o of! “ﬁ%?%%ﬁwfgﬁwﬁf%??%% phiyufortfifty B & ARRIRDY, o
whi ch

fusion betpeditpeest, dhikEaabackdigy %H?E‘x%al?ﬁ°ﬁ%§ﬁ%§’fl&2§anﬁa‘im fpehevi ng
Qual ity azjl Si?épﬂﬁg' ¥¥en Mab ﬁBleoﬁoﬁr%fél 118911%%1&1' Moi88!s used, its As for a

fi ber bun artificial hair, f1ve-grade appearance eval uation

was perfo rv'i‘&@sﬂ?ﬁ%@&a%@ ﬁMPﬁhQﬁEai%n H@él -cbh8 pafiRl181) %efe?@ol?‘%ﬁﬁﬂf@

feel or noisturizing feel” simlar to that of human hair by general

techni ci angnphIef 65WROEL0.N WHEh YRS EQRbTyabr ROHDY iR VOUETty SVEFR RS @

W g, and the sanple with 3 points or nore was eval uated as
accept abl @olym®9idtion &Oade i€yhMic@1NAY bﬁéfe?al:ll?\ﬁﬁl;hmta Wi gehhobb to

noi sture feel and noisturizing feel are simlar to those of hunman

hair. 1700, though it also depends on the content of the comonomer. The
viscosity-average polymerization degree is obtained by solving 200 mg of a
resin in 50 m! of a nitrobenzene, measuring a specific viscosity of the
resulting polymer solution in a thermostatic chamber having a temperature
of 30°C using a Ubbelohde viscometer, and performing calculation in
accordance with JIS-K-6721.
[0047]

The vinyl chloride resin used in the polyvinyl chloride-based resin
fiber used in the present invention can be produced by an emulsion
polymerization, a bulk polymerization, a dispersion polymerization, or the
like. A polymer produced by the dispersion polymerization is preferable, in
consideration of an initial colorability of the fiber, and the like.

[0048]

A chlorinated vinyl chloride resin can also be used as the vinyl

chloride resin in the polyvinyl chloride-based resin fiber used in the present

invention. As the chlorinated vinyl chloride resin, a polymer obtained by



4 point: Texture having a |l evel at which both noisture feel and

noi sturizing feel are simlar to those of human hair, though they are
slightly insufficient. 3 point: Texture having a | evel at which

ei ther noisture feel or noisturizing f2el is insufficient to sone
extent, but which is conparatively simlar to that of human hair 45
2 point: Texture having noisture feel and noisturizing feel which are
apparently inferior to human hair. 1 point: Texture in which neither

noi st ur e feel nor i zi annot be, perc ed. 092
R e R R R e
EFggfrgltn qg g %Q %% k ]y WA I§§ l taf al
#c é el %Bfo ﬁ‘Le 'n c%]r;t c1:0 b8 to 72 18 lfl e? %ﬂﬂngﬁ tﬁ cﬁfog&ahgd

hair, a cur been ours,

and a f'V% 12 ?01'?&931}34 .20 & e%k%?&%@ele%\@iﬁg%%%a‘f{agggfﬁgé@ﬁ‘ O whether

or not the and cur pe®cou "7&i nt ai ned

even afte rexhﬁ?&b A d bEBE]HD heQ@P&rlﬁlanEg SRS Mﬁé o gacgﬁgg'tg the

eval uations o auty product such as a wg, and

oints or oi

i oh our I pacer Rk iR 3p o P oRL SRk Bnabioh J.%‘%sa?f*? FHEVRL g
and the Cléhimﬁi@a}é%niﬁ é?@ira@hyhgé §Q‘?§é€§1@9a‘6@@& gy 13 8P o 36%@‘(4?9 4

point: State in which curls bound w thout uncontortable feeling and

the curl %Mﬁﬁtyﬁvgﬁge|p@lﬂﬁéﬂzﬂht§b§é’@e@@f¥ﬁ'@%ﬂﬂ6hI%§fHB|1%S1'nSwHR}i€i§ 3

point: State in which curls weekly bound and the curl shape is

slightly dhsbauengtnihem]) HBcAIPII00 S WREthe ¥sBRiRtavelagd ate in

whi ch curls hang down and the curl shape is largely dishevel ed when

the sanpl @olysmé@xaibn dedieb i lesStiAL30M tWBireSuleink! flhedhRs @l HigalEligand
| argely di sheveled after the sanple is retained for 60 hours and

bef or e nogkfinkage percentage, because the effect of lowering a heat shrinkage

percentage of the fiber is reduced. On the other hand, when the
viscosity-average polymerization degree is more than 1100, a melt viscosity
becomes high and a nozzle pressure becomes high on spinning, and thus it
tends to be difficult to perform a safety operation. The chlorinated vinyl
chloride resins having a viscosity-average polymerization degree of 500 to
900 are particularly preferable. When the chlorine content is less than 58%,
the effect of reducing the heat shrinkage percentage of the fiber is reduced;
whereas when it is more than 72%, the melt viscosity becomes high, and it
tends undesirably to be difficult to perform a safety operation.

[0049]

The chlorinated vinyl chloride resin is preferably used as it is mixed
with a vinyl chloride resin rather than used alone, in terms of yarn breakage
on the spinning and coloration of the yarn due to heat. It is preferable to
mix the chlorinated vinyl chloride resin in a content of 0 to 40% by weight

based on 100 to 60% by weight of the vinyl chloride resin, and more



[00931 46 (Experinental Exanple 10) Quality as Conmodity:

Vol um nousness As for the fiber bundle for artificial hair, a
five-grade vol um nousness eval uati on was perforned based on the
appearance of the fiber bundle sanpl e2&nd the resiliency thereof when
it was grasped tightly by general technicians who engaged in

eval uati ons of beauty product such as a wig, and the sanple with 3
points or nore was eval uated as acceptable 5 point: The sanple has

ohen £ et S he i Srate S oy Pg\lOﬁ%%f&%Iﬁf %aéﬁ%ﬁﬁﬁ?aggmr & %ijhlﬁﬂfoym.
4

v ont i 130% BF TRl Ssagné’d?nﬁ&ﬁ%ﬁwég LR A esipra
level 2 popats JIDEARPLEMASALSLALLELY 4816 L DU K neRS. M6 by

reference 10 a Sa

ot [ 00uifRe %%%P?%@‘i‘ﬂﬁ%feﬁéxiﬁ‘°54ﬁ15?%%%'%éﬁuﬁﬁgiss"éo”"nlrﬁdﬂ . Overal

Evaluatloq The points of the five itens, the snoothness, the
sof t ness, ?%e noi sture feel/noisturizing feel, the feel of

el ast i ci Lyl our| xShapeyatablbid oraRd phlR A M AREASSS.oRl Sracied uP.

The sanple with the total points o nore I's exce

sanpl e wi tf thg'ﬁlés%ﬁhn&%{b&ls kﬁBwBrs@QB&Qefs%%} bk $1:8@9hd 61*%%%@59' €
with the total "points of froml I's ordinary; and the sanple

with the f1o5qQlorRoidak Stlilided &lledt&ﬁﬁoﬁtlhrﬁa%@ﬂ@feat %@11‘1%%‘ the sanple
is excellent or good, it was eval uated as acceptable. 47 [00951
Ca-Zn-based heat stabilizers, hydrotalcite-based heat stabilizers,
epoxy-based heat stabilizers, and B-diketone-based heat stabilizers are
preferable. It is preferable to use the heat stabilizer in an amount of 0.2 to
5 parts by weight, more preferably 1 to 3 parts by weight. When the
amount is less than 0.2 part by weight, effects as the heat stabilizer are poor.
When it 1s more than 5 parts by weight, the heat stability cannot be greatly
improved, and thus it is economically disadvantageous.
[0051]

As thermal decomposition of the resin on spinning is prevented by
the addition of the heat stabilizer, effects in which a color tone of the fiber is
not deteriorated and the spinning can be stably performed (long-run
spinning property) are exhibited. The long-run spinning property refers to
a property in which a continuous operation can be stably performed over
several days without stopping the spinning step and fibers can be produced.
When a resin composition having a low long-run spinning property is used,
the yarn breakage starts to occur or a die pressure starts to elevate in a

relatively short time after starting the operation due to, for example,



(Preparation Exanple 1) PVC-1 To 100 parts by weight of a

pol yvinyl chloride resin S 1001 (manufactured by Kaneka Corporation)
were added 10 parts by weight of a chlLorinated polyvinyl chloride
resin H 438 (nmanufactured by Kaneka Corporation), 1 part by wei ght of
a stabilizer, ALCAM ZER 1, which is a hydrotal cite heat stabilizer
manuf actured by Kyowa Chem cal Industrial Co., Ltd., 0.5 part by

wei ght of an ester-based |ubricant, EW 100, manufactured by RI KEN

VITAMN CQatebdit: an@ tRuP& ik dR¥etBiO oD BLyAlR I SNRE oWa%zRas ed
| uburi cant, HW400 P manufactured by Mtsulf Chemcals, Inc., 0.4 part

by vei ght 13f0,@ rbd=gh eI Gt atiBn .28 bréMudtRight 16§, aTRANEIHB-SQ&R of | NC
soap, and 2 parts by weight of an epoxidi zed soybean oil, and the

M xture wahe Fboedo@sk tHel i@ ddds0riBediBPS%d) 84 ahdutSin 1rAtiRl &ISERIoR of
conpound. In addition, a black pignent was added for controlling

col or. A npg#ibervhithe kgthdigtes each having a cross-sectional area of
0.1 M2 was attached to a 40 m(|l) extruder. The hol es were

cocoon- shdpesk] The conpound was extruded and nelt-spun at a cylinder
tenperature of 140 to 190C and a nozzle tenperature of 180 15C under
condi tions providtlhghgoodabdizery, the phopaet wtabilieeexbyufddadéi | anent s
were subjected to heat-treatnment for about 0.5 to 1.5 seconds in a
heati ng sphewebpptinibescddica?2@0alibzd@GGchraspbaiyd tanthetoapdb} diamshyl
provi di ng good spi nning property), which was provided directly under
t he nozzl ¢in ardcdpiale, ddngyktihjreaicepto dicepylrim ngredptoudioctyil tist
taking-up rolls. Just before the first taking-up rolls, an oil

sol uti on imnexicapiopglyanersnanhdocsdrtimoteacaptpacapatey éinhyhbrage-based heat
oxi de/ pol ypr opyl ene oxi de copol yner with a nol ecul ar wei ght of about
800) and ataia;[)imﬁissmh@s dgmetladttam maleate adiboby Itom sadléateedioakyd din
conpound wi th a nol ecul ar wei glht of about 800), and an ester oil

(ol eyl ol eaaleatq, endalioaiykionmaaleaks iy mefs: aindtin koopterhsseddakad t o t he
fiber in an _anmount of 0.5 onf% Next, between the first rolls and
second st skakilipeng stehjas dimgebyldimiaunate digsbtindprmighard Hetsditin
circul ation chanber having a tenperature of 110C,_ whereby the yarns
were st retl@w@deabbpt Ca-4n-hased eghishabilizenmaydpglidgaine stepratened

bet ween two,  pairs of conical rqQlls provided jn a _chapber in which the
t enper at uCBlTE SERRIAET 178 é%'hﬁwysgwﬁ%yala%at12319%re¥y&ttﬁ@‘aﬁ,|aepdheat

E éﬁgﬁgt fﬁ'gfiﬁgf r Eﬁé ﬁﬁﬁ%ﬁﬁéﬁ%ﬁﬁ% r@?a}%'e%g? %ﬁ%{ﬁ%éf@??ﬁ@%eﬁ
o 01 ot en e protune, a peL il ol orlecianed ragin L1 BYG
L Bl SRS
rovtng . foveutid "0 e PUEaBRH" el PR oRCHBIN o RO
treat mont raubBRdEH R RubyE QR G LIIREDAREBERD, Bl k!

controll ecfloésa%]t hat it took 4 mnutes to performa 35%rel axation.

[ 00971 (Preparation Exanple 3) PVC- 3 A pol yvi nyl

chl ori de- based #j - ] : e i
Preparati on Exa%%?g‘ﬁgﬁ}e{%é%%t t.ﬁg%&? glgrgleq}gf%%?b%aé%gggggm%sﬁ%%&s?gI | ed
so that it . ] : to 9 af 09
(Prepar at ?%?\Héééh%gﬁleﬂ%e%%\c} - z&ﬁfeﬁﬁ%ﬁb%@éﬁ?@a !“%ﬁ%féﬁ[bé‘ r bﬁ%'-l%g's egﬁ

fi ber PVCipﬂl,M@ﬁap, RAMER D ne Nub A Ea SR BN BO s @ggmggc%? fsBhE YR nﬁ%gﬂgl e

2 except that the relaxation speed was contr at 't too
m nutes t QoRLHEAIBrR3Med, pbBedh{1Re-based lubricants, higher fatty

acid-based lubricants, ester-based lubricants, and higher alcohol-based



[ 0099] (Preparation Exanple 5) PVC-5 A pol yvi nyl

chl ori de-based fiber PVC-5 was produced in the sane manner as in
Preparati on Exanpl e 3 except that the_conponents of the oil solution
wer e changed to a nonionic surf act ant 2 pol yet hyl ene

oxi de/ pol ypropyl ene oxi de copol ynei with a nol ecul ar wei ght of 800),
a cationic surfactant (amonium sul fate-based conpound with a

nol ecul ar wei ght of about 800), and an ester oil (oleyl oleate with a

I I i 150 : . | ti of t il
ol ut 1 on JoE e L BREIE Ol RSB 02 R0 o E11Rh
PVC- 6 ' ehl or i de- fi] - [
e care aErtE Bl 814 d5olase il Betn UG e pae
conponent g, of oﬁé&%xfé, oy BRAMLI “dié@riﬁ_agl@@ﬂﬁg 't %ﬁé%ﬁ}%ca%'igp}efg{a
pol yet hyl ene oxi de poVypropy ene oxi de copoﬁyner w th a nolecul ar

wei ghtof (LOR00a8 1t AR ) 9B: Ry 3R B8: BRI tbPbAite BOSRe g th

a kinematic viscosity of 1000 m/s, “and It1on anouht o

oi | _sol utiypp\nas chANEeGIR Orie RIFHGLDiskAdde prYBILRM LI 40 Exanpl e
7) TPR-1 An acrylic copol yner resin, mﬁlch had been produced
by copol yngidiaatdfQrof pé@.%?fw@gwl OFhén th€anba e 8f 1e¥s Bdn 6121100t 4@
and 1% of styrene-sodium sul fonate, was dissolved in acetone to
produce a9 fhé prdtlicsivasks $edwtedMecald £ dSPhRBENG 1§ i GKasd Mid on
was subjected to spinning twist into a 20% aqueous acetone sol ution
havi ng a targedainggoeht R0edutstsn epncihd. oNdotdbviehithh yarmbzedkagdr af t
was 1.6 using a dunbbell-shaped nodified cross-section nozzle. From

t he obt ai a@d thehinasavesttheaiyRoiebansakbi@né happen hrye wesidy, shiet ched
1.5 times in a water-washing bath at 50C, then they were dried with a
dry hot areswdting30Qifficaltyanetalily pdodudtizal SVhai dthis mgoi2.thahismeataby
125C and further relaxation heat treatnment with dry hot air at 150C
The t hus olightnébe eertibn anfouneis hathcad snddhe lvame brredliazerfespieatlyd 7
dtex, and had an al nost horseshoe-shaped cross-sectional shape.

[ 0102] ( Poepasatndbhiidnpdgfignlt TPReHorm stableAfrpdnctic@Oapir the dape wei ght
of pol yet hyl ene terephthal ate (BK-2180 manufactured by M tsubish
Cheni cal Gduglotle amennt is leso thare0Bapaat b [veaight, emdrtbiadibet $fads 2@000
manuf act ured by Sakanoto Yakuhin Kogyo Co., Ltd.) and an antinony
conpound Psalearnsmiifedcuok ed ayovsthemoserederatde., Ltd.) were dried to a
noi st ure ioq%&nt of 100 ppmor less, 2 parts of polyester pellets for
col or ati ot905#ESME100 BLACK ( Dai ni chi sei ka Col or & Chenmicals Mg. Co,
Ltd., a carbon black content: 30% was added thereto, and the m xture
was dry- bl endedThametabsqaprbasgdaphuicant max ipglade,fopexamples apedal

ext ruder, nelt-kggaded at 280C, and forned inio pel.l et

dried 571 50aps such as stearate, laurate, palmitate, and oleate of Na, ls\ﬁg, \Xl],i 82, E;II\? ©
Ba. The higher fatty acid-based lubricant may include, for example,
saturated fatty acids such as stearic acid, palmitic acid, myristic acid, lauric
acid, and capric acid; unsaturated fatty acids such as oleic acid; and their
mixtures. The higher alcohol-based lubricant may include stearyl alcohol,
palmityl alcohol, myristyl alcohol, lauryl aleohol, oleyl alcohol, and the like.
The ester-based lubricant may include ester-based lubricants including an

alcohol and a fatty acid; pentaerythritol-based lubricants such as monoester,

diesters, triesters, tetraesters, or mixtures thereof of a higher fatty acid with



to a noisture content of 100 ppmor |ess. Then, the nolten pol yner
was di scharged t hrough spinning nouthpieces in a nelt- spinning
machi ne at 280C usi ng an eye-glass-shgged nozzl e. The resulting yarns
were cooled in a water bath having a wWater tenperature of 50C,

provi ded at a position of 30 nm bel ow t he nout hpi eces, and they are
wound at a speed of 100 mim nute to obtain unstretched yarns. The

obt ai ned unstretched yarns were stretched 4 times in a warm water

200 ot et S AR LY Hhspieadty Jtlﬁ SRS PR M BLPRERE one
per for ed g abel o RoLyestier L1 ek q@hel% JAmIL LA

nmonof i | amén I NENéss o ysica

Tabi e 1. pO305E FipT E{oﬁf”%ﬁ%ﬁﬁl Fmﬁﬁb et e P B AR
;Cgrgogl\/gi%@%]rem n fiber (B) Nane of fi ber 0 PVG-1 PVC-2 PVC-3 PVC-4

When the polyvinyl chloride-based resin fiber used in the present
invention is produced, for example, a processing aid, a matting agent, a filler,
a plasticizer, an ultraviolet absorber, an anti-oxidant, an anti-static agent, a
flame retardant, and a pigment may be used according to the purpose.
[0056]

Of these, it may be added with an ethylene-vinyl acetate (EVA)-based
resin, for example, PES-250 manufactured by Nippon Unicar Company
Limited, and the like, for obtaining the soft texture, and an acrylic resin, for
example, PA-20 manufactured by KANEKA CORPORATION, and the like,
for further improving extrusion processability.

[0057]

The polyvinyl chloride-based resin fiber used in the present invention
can be produced by a known melt-spinning method in a fiber formation step.
For example, the vinyl chloride-based resin, the chlorinated vinyl
chloride-based resin, the heat stabilizer, and the lubricant are mixed in a
pre-determined ratio; the mixture is stirred in a Henschel mixer, or the like;
the resulting mixture is filled in an extruder; the resin is extruded under
conditions providing good spinning properties at a cylinder temperature of
150 to 190°C and a nozzle temperature of 180£15°C, thereby performing
melt-spinning to obtain unstretched yarns.

[0058]



TPR- 1 TPR-2 Fineness (dtex) 77 77 79 81 79 79 47 65 Addition anount
of oil solution (onP/0) 0.5 0.2 0.2
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A conventionally known extruder can be used for spinning the
unstretched yarns. For example, it is possible to use a single screw extruder,
a counter-rotating twin screw extruder, or a conical twin screw extruder. It
is particularly preferable to use a single screw extruder with an aperture size
of about 35 to 85 mm¢, or a conical extruder with an aperture size of about 35
to 50 mm¢. A hole shape of the nozzle used then is made to be similar to a
final cross-sectional shape, while considering and controlling the shape and
size, which are slightly changed depending on the die swell and the
stretching on spinning. The shape of the nozzle hole is not particularly
limited, and can be selected from round-shape, flat oval-shape,
eye-glass-shape, cocoon-shape, star-shape, C-shape, H-shape, T-shape,
Y-shape, cross-shape, pentagon-shape, hexagon-shape, and octagon-shape.
It is desirable not to remarkably increase the rigidity, and of these the flat
oval-shape, the eye-glass-shape, and the cocoon-shape are preferable, and
the eye-glass-shape and the cocoon-shape are more preferable.

[0059]

The extruded filaments are subjected to heat-treatment for about 0.5
to 1.5 seconds in a heat-spinning tube (at a 200 to 300°C atmosphere, and
under conditions providing good spinning property) provided directly under
the nozzle, and then the resulting unstretched yarns are sent through a
take-in roll to a stretching process. Next, the unstretched yarns are
stretched about two to four times between the take-in roll and a stretching
roll through a hot-air circulation chamber in which the temperature has
been adjusted to 100 to 130°C.

[0060]



0.2 0.50.2 Amount of oil solution supported on fiber surface
(onf% 0.13 0.2 0.20.20.10.2 --- ---
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Next, the yarns are stretched between two pairs of circular cone rolls
arranged in the hot-air circulation chamber in which the temperature has
been adjusted to 110 to 150°C, a relaxation treatment is continuously
performed at about 20 to 50%, and multifilaments are wound, whereby the
fiber of the present invention is produced. At this time, a high
heat-treatment temperature is desirable to reduce the shrinkage stress, it is
preferably from 120 to 145°C, more preferably from 130 to 140°C. When the
heat-treatment temperature is lower than 110°C, the shrinkage stress
cannot be sufficiently reduced at 130°C, thus resulting in occurrence of fiber
bending to deteriorate the quality as a commodity; whereas when it is higher
than 150°C, the fusion between the fibers cannot be suppressed even if the
polyalkylene oxide compound is supported, and thus the texture becomes
hard.

[0061]

In order to reduce a strain in the molecule, it is desirable to set the
relaxation speed as slow as possible, and it is preferable to set it at a
relaxation rate of 10%/minute or less, more preferably at a relaxation rate of
8%/minute or less. When the relaxation speed is set at a relaxation rate of
more than 10%/minute, the strain in the fiber cannot be sufficiently removed,
and thus the fiber bending easily occurs due to fiber shrinkage, thus
resulting in deteriorated texture. The time for the mild heat treatment is
preferably from 2 to 60 minutes, more preferably from 4 to 20 minutes.
When the time for the heat treatment is shorter than 2 minutes, it is difficult
to make the shrinkage percentages of the multifilaments uniform; whereas

when it is longer than 60 minutes, the fusion between the fibers cannot be



100C shrinking percentage (%9 13.0 3.7 2.5 0.3 3.0 2.4 1.7 0.0 100C
shrinking percentage (%9 27.0 7.0 5.4 2.1 6.4
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sufficiently suppressed even if the polyalkylene oxide compound is supported,
and thus the texture becomes hard.
[0062]

In order to control the shrinkage percentage, the fiber may be further
stretched within a range of 0.1 to 4%, after the mild heat treatment.
Furthermore, in order to melt the slight fusion between the fibers, nip rolls
and bended parts may be introduced into the step after the mild heat
treatment.

[0063]

The monofilament forming the fiber for artificial hair of the present
invention has a fineness of preferably 20 to 100 dtex, similar to usual fiber
for artificial hair, and more preferably 40 to 90 dtex. When the fineness is
thinner than 20 dtex, the curls become too weak after the commodity process,
and thus the styling property is remarkably deteriorated. When it is
thicker than 100 dtex, the rigidity of the fiber becomes high, and thus the
texture becomes hard.

[0064]

The thermoplastic resin fiber used in the present invention is
characterized by having a Young's modulus of 4 to 9 GPa, a shrinkage
percentage of 10% or less at 130°C, and a composition including no polyvinyl
chloride-based resin, and characterized in that it is included in a component
percentage of 0 to 80% by weight in the fiber bundle for artificial hair.

[0065]
In the present invention, the thermoplastic resin fiber has a role to

suppress the shrinkage of the polyvinyl chloride-based resin fiber, thereby
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preventing the deterioration of the texture, and thus it is necessary to have
rigidity to absorb the shrinkage stress. The rigidity can be shown using the
Young's modulus as an indicator. In the present invention, it is necessary
for the thermoplastic resin fiber to have a Young's modulus of 4 to 9 GPa, and
it is preferably from 4.5 to 8 GPa, more preferably from 5 to 7 GPa. When
the Young's modulus is less than 4 GPa, the effect of suppressing the
shrinkage of the polyvinyl chloride-based resin fiber cannot be sufficiently
obtained, and the texture i1s deteriorated due to the occurrence of the fiber
bending. When the Young's moduius is more than 9 GPa, the texture and
the styling property are deteriorated because of too strong resilience as the
fiber for hair.

[0066]

It is necessary for the thermoplastic resin fiber not to be softened and
deformed at a temperature at which the curl shape i1s imparted, and the
shrinkage percentage at 130°C can be used as its indicator. When the
shrinkage percentage is measured in the present invention, a fiber bundle
having a total fineness of 15000 to 25000 dtex obtained by combining
monofilaments is used, the measurement is performed 20 times, and an
average thereof is used. At this time, a large fluctuation range in the
shrinkage percentage even in the same fibers results in the fiber bending.
When fibers having a difference in shrinkage percentage of 2% or more from
the average shrinkage percentage are included in a content of 30% or more in
the same fibers, it is preferable not to use such fibers, because the good
texture may not be maintained. It is necessary for the thermoplastic resin

fiber used in the present invention to have a shrinkage percentage of 10% or
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less at 130°C, and it is preferably 4% or less, more preferably 1% or less.
When the shrinkage percentage is more than 10% at 130°C, the effect of
suppressing the shrinkage of the polyvinyl chloride-based resin fiber cannot
be sufficiently obtained, and the fiber bending occurs to deteriorate the
texture.

[0067]

The thermoplastic resin fiber used in the present invention is
included in a component percentage of 0 to 80% by weight, preferably 25 to
70% by weight, more preferably 40 to 60% by weight, in the fiber bundle for
artificial hair. When the component percentage in the fiber bundle for
artificial hair is more than 80% by weight, the soft texture and styling
property, which is provided by the polyvinyl chloride-based resin fiber,
cannot be sufficiently obtained, and thus the quality as a commodity is
deteriorated.

[0068]

The ingredients of the thermoplastic resin fiber used in the present
invention are not particularly limited so long as they are thermoplastic
resins excluding polyvinyl chloride-based resins. When the polyvinyl
chloride-based resin fiber is used, it is possible to increase the rigidity by
adding, for example, an inorganic substance thereto, but there is a property
in which the fiber bending becomes sharp if deflection occurs, and thus it is
difficult to prevent the deterioration of the texture, as described above. The
ingredient for the thermoplastic resin fiber may specifically include, for
example, acrylonitrile-based resins, modacrylic resins, polyolefin-based

resins, polyester-based resins, polyamide-based resins, polyimide-based
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The pol yvinyl chloride-based fibers (PVC-1 to PVC-6) and the

thernopl astic resin fibers (TPR-1 and_TPR-2) produced in Preparation
Exanples 1 to 8 were mxed in ratio sfdwn in Table 2, which were
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the feel of elasticity/curl shape stability, and the vol um nousness)
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Conparat | \éﬁiorfcf(egbrgpsleﬁ rgsiglgfiber having a fire extinguishing performance. The
present invention is characterized by providing the fiber bundle for artificial
hair, which is suitable for supporting the flammable amino-modified silicone
compound on the fiber bundle, and it is desirable that the fiber bundle for
artificial hair has high-level of flame retardance. For this reason, it is
desirable that the thermoplastic resin fiber itself has also flame retardance,

and the LOI value is used as its indicator.
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[0070]

The thermoplastic resin fiber used in the present invention has an
LOI value of preferably 25 or more, more preferably 27 or more. When the
LOI value is less than 25, the fiber bundle cannot have sufficient flame
retardance, and thus has a possibility of ignition and the spread of the fire.
An LOI value of 25 or more may be obtained by a method in which a flame
retardant resin such as a modacrylic resin or a polyphenylene sulfide-based
resin is used, and a method in which various flame retardants are added to
the resin. The flame retardants, which can be used for the thermoplastic
resin fiber in the present invention, are not particularly limited as far as
they do not impair the gloss and the hue, and specifically, for example,
phosphorus-based flame retardants, bromine-containing polymers, and
chlorine-containing polymers can be used. If necessary, a flame retardant
promoter such as an antimony compound may be suitably used.

[0071]

In the thermoplastic resin fiber used in the present invention,
multiple different kinds of fibers may be mixed, as long as they have the
Young's modulus, the shrinkage percentage, and the L.OI value which satisfy
the conditions described above. For example, for the purpose of
improvement of the appearance or the fuctionality such as the texture or the
voluminousness of the fiber bundle for artificial hair, a fiber having a small
specific gravity or a fiber whose surface is uneven, such as an acrylic
synthetic fiber described in WO 2005/082184, may be used.

[0072]

In the present invention, when the fiber bundles obtained by mixing
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the polyvinyl chloride-based resin fiber with the thermoplastic resin fiber are
processed into a commodity for hair, the curl shape can be imparted at 95 to
130°C by supporting the amino-modified silicone compound on the surface of
the fiber bundle.

[0073]

The amino-modified silicone compound used in the present invention
has a role to exhibit the smooth moisturizing feel similar to that of human
hair. When a conventional oil solution including no silicone compound is
used for the polyvinyl chloride-based resin fiber, the resulting one has the
problem in which fusion between the fibers occurs if heated at 95°C or higher,
thus resulting in hard texture of the product for hair. The amino-modified
silicone compound has a role to suppress the fusion.

[0074]

The amino-modified silicone compound used in the present invention
is an oily compound in which imino group or amino group are at side chains
of a linear polydimethyl siloxane, which is liquid at 23°C. The compound
bonds to the fiber in the state of a monomolecular film more effectively than
dimethyl silicone compounds usually used due to the adsorption of the amino
groups to the fiber surface, and it reduces a surface energy of the fiber to
reduce a frictional resistance, thus resulting in the acquisition of the good
moisture texture with the smooth moisturizing feel, which is preferred in
human hair. When the number of amino groups in the silicone compound is
too many, however, the surface tension of the oil is increased to decrease the
effect of reducing the frictional resistance, and the compound runs down

from the surface of the fiber by sweat or rain due to the increased
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hydrophilicity; as a result, the use durability is deteriorated. It is necessary,
accordingly, to select the optimum number of the amino groups. An
appropriate amine equivalent of the amino-modified silicone compound in
the present invention is from 1000 to 20000 g/mol, preferably from 1250 to
10000 g/mol, more preferably from 1500 to 5000 g/mol. When the amine
equivalent is less than 1000 g/mol, the texture and the use durability are
deteriorated because of too many amino groups; whereas when the amine
equivalent is more than 20000 g/mol, the adsorption amount to the fiber is
reduced, and thus the texture is also deteriorated. Any of a methyl group, a
hydroxyl group, and an amino greup is attached to the molecular ends of the
amino-modified silicone compound without problems, and an amino-modified
silsesquioxane may be added within a range in which the mixture can keep a
liguid state.

[0075]

In the present invention, the curl shape can be imparted at 95 to
130°C by the combination of the polyvinyl chloride-based resin fiber with the
thermoplastic resin fiber, and the adsorption of the amino-modified silicone
compound into the surface of the fiber can be optimized by heating it at such
a high temperature. This can further improve the smoothness and the
resistance of omission from the fiber surface, compared to a conventional
case in which heating is performed at 90°C, thus resulting in the improved
texture and use durability. The amino-modified silicone having a low
molecular weight, however, penetrates inside the fiber, and thus the original
improvement effect is reduced. It is necessary, accordingly, to select an

optimum molecular weight. In general, the molecular weight of the silicone
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oil among the silicone compounds is often defined in a kinematic viscosity.
The amino-modified silicone compound in the present invention has a
kinematic viscosity of preferably 500 to 20000 mm?2/s, more preferably 1000
to 10000 mm?/s at 25°C. When the kinematic viscosity is less than 500
mm?2/s, the penetration amount into the inside of the fiber is too much, and
thus the effect of improving the texture becomes insufficient; whereas when
it 1s more than 10000 mm?2/s, it is difficult to perform the uniform adhesion
on the surface of the fiber, and thus the effect of improving the texture is
deteriorated.

[0076]

A method for supporting the amino-modified silicone compound used
in the present invention on the fiber is not particularly limited, and there is,
for example, a method in which an emulsion thereof using water as a vehicle
is prepared, the fiber is immersed in the emulsion, and the amount thereof
remaining on the fiber is controlled by centrifugal dehydration to support it
on the surface of the fiber, or the like. When the emulsion is prepared using
water as the vehicle, a solid concentration is controlled to 5 to 256% by using a
surfactant, and the like, and the resulting emulsion i1s used after
neutralization with acetic acid, or the like, as needed. At this time, an
anti-static agent or a smoothing agent may be used together. A preferable
component used together may include nonionic surfactants having a
smoothing effect or an antistatic effect and functioning also as a surfactant
in the emulsification.

[0077]

Before the fiber is immersed in the emulsion of the amino-modified
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silicone compound, the fiber may be washed with a surfactant, in order to
remove the extra fiber-treating agent adhering to the surfaces of the
polyvinyl chloride-based resin fiber and the thermoplastic resin fiber
therefrom.

[0078]

The amount of the amino-modified silicone compound used in the
present invention supported on the fiber is enough from 0.05 to 0.8 omif%,
preferably from 0.1 to 0.6 omf%, and more preferably from 0.2 to 0.4 om{%.
When the support amount on the fiber is less than 0.05 omf%, the effect of
improving the texture is small; whereas when it is more than 0.8 omf%, the
fibers converge excessively to deteriorate the voluminousness, thus resulting
in the deteriorated quality as a commodity.

[0079]

The fiber bundle for artificial hair of the present invention is
characterized by imparting the curl shape at 95 to 130°C; by the relationship
in which the shrinkage percentage of the polyvinyl chloride-based resin fiber
is not lower than the shrinkage percentage of the thermoplastic resin fiber at
that temperature; and by a difference in the shrinkage percentage between
the polyvinyl chloride-based resin fiber and the thermoplastic resin fiber of
6% or less.

[0080]

A method of imparting the cure shape is not particularly limited and,
for example, a method in which fiber bundles are wound spirally or
concentrically around a cylindrical pipe, the resulting pipe is heated at a

pre-determined temperature for a pre-determined time while that shape is
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maintained, whereby the fiber bundies memorize the wound shape, and then
the fiber bundles are removed from the pipe after cooling it can be employed.
A bore diameter of the pipe used in this step can be arbitrarily selected
depending on the style of the commodity. According to the present
invention, the thermoplastic resin fiber bonds to the polyvinyl chloride-based
resin fiber to form multiple fulcrums, and it supports the polyvinyl
chloride-based resin fiber at the fulerums to exhibit the effect of suppressing
the shrinkage. For this reason, it is necessary to pressure-join the fiber
bundle to the pipe so that the fibers bond to each other, and as such a method,
a method in which the fiber bundle is wound around the pipe while the
tension is kept in a state in which one end of the fiber bundle is fixed on the
pipe, or a method in which the fiber bundle is wound around the pipe using a
paper mat can be used. It can be applied to a straight style, in addition to
the circular curl shape, and in such a case, it is necessary to use a method in
which both ends are tied or the whole is placed between plates, in order to
bond the fibers to each other.

[0081]

When the temperature at which the curl shape is imparted is set at a
high temperature, the effect of improving the styling property and the effect
of improving the texture of the amino-modified silicone are increased, but
when the temperature is too high, the polyvinyl chloride-based resin fiber is
molten by heat, thus resulting in the hard texture. For this reason, it is
necessary to set the temperature within a range of 95 to 130°C, considering
the balance between both, and the temperature is preferably from 100°C to

120°C, more preferably from 105°C to 115°C. When the temperature at
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which the curl shape is imparted is lower than 95°C, the effect of improving
the texture is not sufficient, and the styling property may be sometimes
further deteriorated, compared to a case of using the polyvinyl
chloride-based resin fiber alone, because the temperature is lower than the
lowest temperature at which the thermoplastic resin fiber 1s processed.
When the temperature at which the curl shape is imparted is higher than
130°C, it is difficult to suppress the fusion between the fibers only by the
fiber-treating agent, because the temperature is remarkably higher than the
softening temperature of the polyvinyl chloride-based resin fiber, and thus
the texture becomes hard, resulting in the deteriorated quality as a
commodity.

[0082]

When the difference in the shrinkage between the polyvinyl
chloride-based resin fiber and the thermoplastic resin fiber is large even in
the temperature range described above, the deflection is caused in the
thermoplastic resin fiber to reduce the adhesion power between the fibers,
thereby causing the fiber bending on the polyvinyl chloride-based resin fiber,
thus resulting in the deteriorated texture. For that reason, it is necessary
that the difference in the shrinkage percentage between the polyvinyl
chloride-based resin fiber and the thermoplastic resin fiber is 6% or less at
the temperature at which the curls are imparted, the difference is preferably
4% or less, more preferably 3% or less. When the difference in the
shrinkage between the polyvinyl chloride-based resin fiber and the
thermoplastic resin fiber is more than 6%, the deflection is caused in the

thermoplastic resin fiber to reduce the adhesion power between the fibers,
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thereby causing the fiber bending on the polyvinyl chloride-based resin fiber,
thus resulting in the deteriorated texture. The thermoplastic resin fiber
may be formed from multiple fibers having multiple compositions, but it is
necessary that the fiber having any composition satisfies the relationship in

the shrinkage percentage described above.

Examples
[0083]

Specific embodiments of the present invention will be explained in
more detail showing Examples, but the present invention is not limited to
these Examples.

[0084]
(Experimental Example 1) Shrinkage Percentage

A fiber bundle having a total fineness of 18000 + 3000 dtex was
formed by selecting monofilaments of one material from fiber bundles before
or after mixing fibers and combining them. The resulting fiber bundle was
cut into a lIength of 40 cm, marks were put at positions of 5 cm from both
ends, heating was performed in a drying condition at a pre-determined
temperature for 30 minutes while the one end was fixed, and cooling was
performed at room temperature. After cooling, a length between the marks
on the fiber bundle was measured, and a shrinkage percentage was obtained
as a percentage thereof based on the original length of 30 ecm. The
measurement was repeated total of 20 times, and an average value thereof
was defined as a shrinkage percentage of a sample. The length between the

marks can be shortened depending on the length which can be sampled,
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because a sample may sometimes have a length of shorter than 40 cm in an
actual product for hair.
[0085]
(Experimental Example 2) Support Amount of Oil Solution

A fiber was taken out from a fiber bundle and a weight of the fiber
was measured, it was then immersed in a mixed solvent of
ethanol/cyclohexane = 50%/50% for 20 minutes and taken out from the mixed
solvent. The mixed solvent was then vaporized by being heated at 120°C,
and a weight of the residue of compounds, which were not vaporized, was
measured. A support amount on the fiber was obtained from the measured
value using the following equation: Weight of residue of compounds/(Weight
of fiber — weight of residue of compounds) x 100 = Support amount of
compounds on fiber surface (omf%)
[0086]
(Experimental Example 3) Young's Modulus

Using a Tensilon Universal Tester (RTC-1210A), manufactured by A
& D Company, Limited, a Young's modulus value was obtained from a
stress-strain curve at a tension speed of 20 cm/minute, and an average value
thereof in N=20 was defined as a Young's modulus of a sample.
[0087]
(Experimental Example 4) Shrinkage Stress

Using an SSC 5200 H thermal analyzer TMA/SS150C, manufactured
by SEICO Electronics Industrial Co., Litd, a heat shrinkage stress of a fiber
was measured. Ten monofilaments having a length of 10 mm were taken, a

load of 336.2 mN was applied to the filaments, and a shrinkage stress was
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measured at a rate of temperature rise of 5 °C/minute at a range of 30 to
240°C. A shrinkage stress value at 130°C was divided by the number of the
monofilaments of the sample, 10, to obtain a shrinkage stress per
monofilament, and the obtained value was divided by a fineness of the
monofilament to obtain a shrinkage stress (uN/dtex) per unit fineness.
[0088]

(Experimental Example 5) Limiting Oxygen Index (LOI)

After 16 cm/0.25 g filaments were weighed, both ends thereof were
lightly collected with a double-sided tape, and it was put between twisting
frames and twisted. After the filaments were fully twisted, the sample was
folded in half at the center, and two bundles were twisted together. One end
was fastened with a cellophane tape to make the full length 7 cm. It was
dried at 105°C for 60 minutes, and in a desiccator for further 30 minutes or
more. The dried sample was controlled so that it has a pre-determined
oxygen concentration, it was ignited from the upper part using an igniter,
which had been narrowed down to 8 to 12 mm, after 40 seconds, and after the
ignition, the igniter was separated. An oxygen concentration was examined
at the time when the sample burned 5 cm or more, or for 3 minutes or more.
The test was repeated three times in the same conditions, whereby a limiting
oxygen index was obtained.

[0089]
(Experimental Example 6) Quality as Commodity: Smoothness

A monofilament was pulled out and left at rest on a horizontal plate
under no-load, and its shape was captured as a digital image. The number

of fiber bendings having an angel of less than 170° was counted in 8 fibers
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having a length of 20 cm per sample, and the number of fiber bendings per m
was obtained. Also, as for a sample having multiple materials, the number
of fiber bendings of each material was counted, and the number obtained was
multiplied by a component percentage to obtain the number of fiber bendings
as a fiber bundle. In addition to the number of fiber bendings, the fiber
smoothness was evaluated according to the following five-grade evaluation
based on evaluations by general technicians who engaged in evaluations of
beauty product such as a wig, and the sample with 3 points or more was
evaluated as acceptable.
5 point: 10 fiber bendings/m or less: Very good texture with no rough feel at
all.
4 point: 10 fiber bendings/m or more and less than 20 fiber beindings/m:
Good texture with no rough feel.
3 point: 20 fiber bendings/m or more and less than 50 fiber bendings/m:
Texture having a level at which the sample is applicable as a commodity,
though it has a slightly rough feel.
2 point: 50 fiber bendings/m or more and less than 100 fiber bendings/m:
Texture having a level at which the sample is not applicable as a commodity
because it has a rough feel.
1 point: 100 fiber bendings/m or more: Texture having a level at which the
sample has a highly rough feel and it is not applicable as a commodity.
[0090]
(Experimental Example 7) Quality as Commodity: Softness

As for a fiber bundle for artificial hair, a five-grade appearance

evaluation was performed based on repeatability of the soft texture similar
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to that of human hair by general technicians who engaged in evaluations of
beauty product such as a wig, and the sample with 3 points or more was
evaluated as acceptable.
5 point: soft and good texture almost the same as human hair.
4 point: soft texture similar to that of human hair.
3 point: texture relatively similar to that of human hair, though the sample
has a little hard feel.
2 point’ texture of hard feel peculiar to a synthetic fiber.
1 point: texture which is apparently different from human hair with the
sample having fusion between fibers in part.
[0091]
(Experimental Example 8) Quality as Commodity: Moisture
Feel/Moisturizing Feel

As for a fiber bundle for artificial hair, a five-grade appearance
evaluation was performed based on whether or not the sample had the
moisture feel or moisturizing feel similar to that of human hair by general
technicians who engaged in evaluations of beauty product such as a wig, and
the sample with 3 points or more was evaluated as acceptable.
5 point: Good texture having a level at which both moisture feel and
moisturizing feel are similar to those of human hair.
4 point: Texture having a level at which both moisture feel and moisturizing
feel are similar to those of human hair, though they are slightly insufficient.
3 point: Texture having a level at which either moisture feel or moisturizing
feel is insufficient to some extent, but which is comparatively similar to that

of human hair.
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2 point: Texture having moisture feel and moisturizing feel which are
apparently inferior to human hair,
1 point’ Texture in which neither moisture feel nor moisturizing feel cannot
be perceived.
[0092]
(Experimental Example 9) Quality as Commodity: Feel of Elasticity/Curl
Shape Stability

A fiber bundle for artificial hair, to which a curl shape had been
imparted, was hung for 60 hours, and a five-grade stability evaluation was
performed based on whether or not the feel of elasticity and the curl shape
could be maintained even after long time use by general technicians who
engaged in evaluations of beauty product such as a wig, and the sample with
3 points or more was evaluated as acceptable.
5 point: Good state in which curls bound with pulsing feel and without
uncomfortable feeling and the curl shape is hardly disheveled when the
sample is moved.
4 point: State in which curls bound without uncomifortable feeling and the
curl shape is not largely disheveled when the sample is moved.
3 point: State in which curls weekly bound and the curl shape is slightly
disheveled when the sample is moved.
2 point: A state in which curls hang down and the curl shape is largely
disheveled when the sample is moved.
1 point: State in which curls are elongated and largely disheveled after the
sample is retained for 60 hours and before moved.

[0093]
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(Experimental Example 10) Quality as Commodity: Voluminousness

As for the fiber bundle for artificial hair, a five-grade voluminousness
evaluation was performed based on the appearance of the fiber bundle
sample and the resiliency thereof when it was grasped tightly by general
technicians who engaged in evaluations of beauty product such as a wig, and
the sample with 3 points or more was evaluated as acceptable.
5 point: The sample has excellent bulkiness as well as excellent appearance
and resiliency when it has the same weight with reference to a sample with 3
point.
4 point: The sample has slightly high bulkiness when it has the same weight
with reference to a sample with 3 point.
3 point: Standard level
2 point: The sample has relatively inferior bulkiness with reference to a
sample with 3 point.
1 point: The sample has apparently inferior bulkiness with reference to a
sample with 3 point.
[0094]
(Experimental Example 11) Quality as Commodity: Overall Evaluation

The points of the five items, the smoothness, the softness, the
moisture feel/moisturizing feel, the feel of elasticity/curl shape stability and
the voluminousness, are added up. The sample with the total points of 21
or more is excellent; the sample with the total points of from 20 to 17 is good;
the sample with the total points of from 16 to 14 is ordinary; and the sample
with the total points of 13 or less is inferior, and when the sample is excellent

or good, it was evaluated as acceptable.
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[0095]
(Preparation Example 1) PVC-1

To 100 parts by weight of a polyvinyl chloride resin S 1001
(manufactured by Kaneka Corporation) were added 10 parts by weight of a
chlorinated polyvinyl chloride resin H 438 (manufactured by Kaneka
Corporation), 1 part by weight of a stabilizer, ALCAMIZER 1, which is a
hydrotalcite heat stabilizer manufactured by Kyowa Chemical Industrial Co.,
Litd., 0.5 part by weight of an ester-based lubricant, EW-100, manufactured
by RIKEN VITAMIN Co., Ltd., 0.5 part by weight of a polyethylene
wax-based luburicant, HW 400 P manufactured by Mitsui Chemicals, Inc.,
0.4 part by weight of a B-diketone, 0.4 part by weight of a calcium soap-zinc
soap, and 2 parts by weight of an epoxidized soybean oil, and the mixture
was mixed and stirred in a Henschel mixer to produce a compound. In
addition, a black pigment was added for controlling color. A nozzle with 120
holes each having a cross-sectional area of 0.1 mm?2 was attached to a 40
mm¢ extruder. The holes were cocoon-shaped. The compound was
extruded and melt-spun at a cylinder temperature of 140 to 190°C and a
nozzle temperature of 180 + 15°C under conditions providing good spinning
property. The extruded filaments were subjected to heat-treatment for
about 0.5 to 1.5 seconds in a heating spinning tube (at 200 to 400°C
atmosphere and conditions providing good spinning property), which was
provided directly under the nozzle, and they were subjected to spinning
through first taking-up rolls. Just before the first taking-up rolls, an oil
solution including a nonionic surfactant (a polyethylene oxide/polypropylene

oxide copolymer with a molecular weight of about 800) and a cationic
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surfactant (an ammonium sulfite-based compound with a molecular weight
of about 800), and an ester oil (oleyl oleate with a molecular weight of about
500) was added to the fiber in an amount of 0.5 omf%. Next, between the
first rolls and second stretching rolls, the yarns were passed through a
hot-air circulation chamber having a temperature of 110°C, whereby the
yarns were stretched about 3 times. Further, the yarns were stretched
between two pairs of conical rolls provided in a chamber in which the
temperature is controlled at 110°C, whereby about 35% of the mild heat
treatment was performed for 2 minutes, and the multifilaments were taken
up so that the monofilament therein had a fineness of about 77 to 81 dtex to
produce a polyvinyl chloride-based resin fiber PVC-1.
[0096]
(Preparation Example 2) PVC-2

A polyvinyl chloride-based fiber PVC-2 was produced in the same
manner as in Preparation Example 1 except that the components of the oil
solution were changed to a polyethylene oxide/polypropylene oxide copolymer
having a molecular weight of 10000, the addition amount of the oil solution
was changed to 0.2 omf%, the temperature of the mild heat treatment was
changed to 130°C, and the relaxation speed was controlled so that it took 4
minutes to perform a 35% relaxation.
[0097]
(Preparation Example 3) PVC-3

A polyvinyl chloride-based fiber PVC-3 was produced in the same
manner as in Preparation Example 2 except that the relaxation speed was

controlled so that it took 6 minutes to perform a 37% relaxation.
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[0098]
(Preparation Example 4) PVC-4

A polyvinyl chloride-based fiber PVC-4 was produced in the same
manner as in Preparation Example 2 except that the relaxation speed was
controlled so that it took 8 minutes to perform a 39% relaxation.
[0099]
(Preparation Example 5) PVC-5

A polyvinyl chloride-based fiber PVC-5 was produced in the same
manner as in Preparation Example 3 except that the components of the oil
solution were changed to a nonionic surfactant (polyethylene
oxide/polypropylene oxide copolymer with a molecular weight of 800), a
cationic surfactant (ammonium sulfate-based compound with a molecular
weight of about 800), and an ester oil (oleyl oleate with a molecular weight of
about 500), and the addition amount of the oil solution was changed to 0.5
omif%.
[0100]
(Preparation Example 6) PVC-6

A polyvinyl clﬂoride-based fiber PVC-6 was produced in the same
manner as in Preparation Example 3 except that the components of the oil
solution were changed to 75% by weight of a polyethylene
oxide/polypropylene oxide copolymer with a molecular weight of 10000 and
25% by weight of amino-modified silicone oil with a kinematic viscosity of
1000 mm?/s, and the addition amount of the oil solution was changed to 0.2
om{%.

[0101]
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(Preparation Example 7) TPR-1

An acrylic copolymer resin, which had been produced by
copolymerization of 50% of acrylonitrile, 49% of vinyl chloride and 1% of
styrene-sodium sulfonate, was dissolved in acetone to produce a 29%
spinning stock solution. This spinning stock solution was subjected to
spinning twist into a 20% aqueous acetone solution having a temperature of
20°C under conditions in which a nozzle draft was 1.6 using a
dumbbell-shaped modified cross-section nozzle. From the obtained fibers
were removed the solvent and they were stretched 1.5 times in a
water-washing bath at 50°C, then they were dried with a dry hot air at
130°C, followed by dry heat stretching 2.5 times at 125°C and further
relaxation heat treatment with dry hot air at 150°C. The thus obtained
acrylic fiber had a monofilament fineness of 47 dtex, and had an almost
horseshoe-shaped cross-sectional shape.
[0102]
(Preparation Example 8 TPR-2

After 100 parts by weight of polyethylene terephthalate (BK-2180
manufactured by Mitsubishi Chemical Corporation), a bromine-based flame
retardant (SR-T 20000 manufactured by Sakamoto Yakuhin Kogyo Co., Ltd.)
and an antimony compound (SA-A manufactured by Nihon Seiko Co., Ltd.)
were dried to a moisture content of 100 ppm or less, 2 parts of polyester
pellets for coloration, PESM6100 BLACK (Dainichiseika Color & Chemicals
Mfg. Co,. Ltd., a carbon black content: 30%) was added thereto, and the
mixture was dry-blended. The resulting mixture was put in a twin-screw

extruder, melt-kneaded at 280°C, and formed into pellets, which were dried
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to a moisture content of 100 ppm or less. Then, the molten polymer was
discharged through spinning mouthpieces in a melt- spinning machine at
280°C using an eye-glass-shaped nozzle. The resulting yarns were cooled in
a water bath having a water temperature of 50°C, provided at a position of
30 mm below the mouthpieces, and they are wound at a speed of 100
m/minute to obtain unstretched yarns. The obtained unstretched yairns
were stretched 4 times 1n a warm water bath having a temperature of 80°C,
and they were wound at a speed of 100 m/minute using heat rolls heated to
200°C. The heat treatment was performed to obtain a polyester fiber
(multifilament) having a monofilament fineness of about 65 dtex. The
physical properties of the fibers obtained in Preparation Examples 1 to 8

were shown in Table 1.

[0103]
[Table 1]
Polyvinyl chloride-based Thermoplastic
resin fiber (A) resin fiber {(B)
Name"éﬁber PVC-1| PVC-2 | PVC-3 | PVC-4 | PVC-5 | PVC-6| TPR-1 | TPR-2
Fineness (dtex) 77 77 79 81 79 79 47 65

Addition amount of o1l

solution (omf%) 0.5 0.2 0.2 0.2 0.5 0.2

Amount of oil solution
supported on fiber surface| 0.13 0.2 0.2 0.2 0.1 0.2

{om{%)
100°C shrinking 13.0 | 3.7 2.5 0.3 3.0 2.4 1.7 0.0
percentage (%)
Cen 3RS
100°C shrinking 270 | 7.0 5.4 2.1 6.4 5.2 3.0 0.0
percentage (%)
180°C shrinkage stress | 110 | 479 | 409 | 318 | 433 | 418 | 968 0.0
(nN/dtex)
Young's modulus (Gpa) | 3.4 3.2 3.1 3.0 3.1 3.1 1.1 56
10T 35 35 35 35 35 35 28 28
[0104]

(Examples 1 to 14 and Comparative Examples 1 to 6)
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The polyvinyl chloride-based fibers (PVC-1 to PVC-6) and the
thermoplastic resin fibers (TPR-1 and TPR-2) produced in Preparation
Examples 1 to 8 were mixed in ratio shown in Table 2, which were subjected
to hackling, thereby obtaining fiber bundles for artificial hair. An
amino-modified silicone oil (BY 16203 manufactured by Dow Corning Toray
Co., Ltd., with a kinematic viscosity of 2000 mm?/s and a functional group
equivalent of 1900 g/mol), a poly ethylene oxide/polypropylene oxide
copolymer with a molecular weight of 10000, and pure water were mixed in a
weight ratio of 0.5:0.5:9, and the mixture was stirred in a homogenizer to
obtain an emulsion. After that, the emulsion was neutralized by added
with acetic acid thereto, thereby producing a fiber-treating agent. The fiber
bundles from each of Examples 1 to 5 and 7 to 13, and Comparative
Examples 2, 4, and 6 were immersed in this fiber-treating agent for 5
minutes, and then an excess amount of the fiber treating agent was removed
therefrom by using an centrifugal dehydrator so that an amount of the agent
supported on the fiber surface is 0.4 omf%. Then, the fiber bundles were
separated into two fiber bundles, each bundle having a fineness of 1200,000
dtex. The fiber bundles, on which the fiber-treating agent was not
supported, were also separated into two fiber bundles, each bundle having a
fineness of 1200,000 dtex. Next, one of the fiber bundles were cut into a
length of 35 ¢m, both ends thereof were tied with a string at a place of 5 cm
from the end, and the bundle was heated at a temperature shown in Table 2
for one hour. The number of fiber bendings in the shrunk fiber bundle was
counted. The remaining fiber bundle was then sewn using a sawing

machine for wig to produce a hair extension having a length of 25 cm. This
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was wound around a pipe having a diameter of 356 mm, and heat-set was
performed in a convecting dryer at a temperature described in Table 2 for
one hour to impart a curl shape. The hair extensions imparted with the curl
shape were sewn on a net with 10 tiers at an interval of 1 em to produce a
commodity sample, and the quality as a commodity (the smoothness, the
softness, the moisture feel/moisturizing feel, the feel of elasticity/curl shape
stability, and the voluminousness) thereof was evaluated. The results are
shown in Table 2.

[0105]

As apparent from Table 2, it was confirmed that the fibers for
artificial hair of the present invention had excellent texture and styling
property, and in particular, when they were combined with a fiber having a
high rigidity, applied with a silicone oil solution, or imparted with curls at a
high temperature, they had qualities which were considerably beyond those
of conventional products.

[0106]
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Reference Signs List

[0107]

1 Conventional PVC fiber PVC-1

2 PVC fiber of the present invention PV(C-2
3 PVC fiber of the present invention PVC-3

4 PVC fiber of the present invention PVC-4

Ts ..

at



1Conventional PVC fiber PVC-1 2PVC fiber of the present invention
PVC-2 3PVC fiber of the present invention PVC-3 4PVC fiber of the
present invention PVGCG-4 56 CLAIMS: 1, A polyvinyl chloride-based
resin fiber which has a shrinkage stréds of 70 pi N dtex or |ess at
130C. 2. The polyvinyl chloride-based resin fiber according to claim
1, wherein the shrinkage stress is 50 pNdtex or less at 130C. 3. The
pol yvi nyl chl ori de-based resin fiber according to claim2, wherein

t he shrin&ﬁgggﬁg{ess is 401, LN dtex or less at 130C. 4. The pol yvinyl
chl ori de-based resin fiber according to any one of clainms 1 to 3,
wherein the pol yvinyl chloride-based resin fiber is a resin fiber
including at | east one resin selected fromthe group consisting of a

honmopol ymar  15d15viRfy] ¥hId¥de BHs0d .E'gﬁqn fihef QRALY ﬁﬁ? a' B irkaRk ¥ieBY bf 70

chloride and a vinyl ester, a copolyner resin of viny hl ori de and

an acryli ¢Neat&for 18sLAPP3oEr resin of vinyl chloride and an ol efin,
and a copolyner resin of a vinyl chloride-acrylonitrile. 5. The

pol yvi nyl chl ori de-based resin fiber according to any one of clains 1
to 4, wherein the polyvinyl chloride-based resin fiber is a polyvinyl

chl ori de- basqtherR3y¥inf] &abriflobadéd idsie FiBkr Aadokdide t6 cldibel, Whaghe for
artificial hair conprising 20 to 100% by wei ght of the pol yvinyl

chl ori de- hBs eHrinRaEdsfrefels SACEN/AENEr [@sapy30r@ of clains 1 to 5 and

3. The polyvinyl chloride-based resin fiber according to claim 2, wherein

the shrinkage stress is 40 pN/dtex or less at 130°C.

4. 'The polyvinyl chloride-based resin fiber according to any one of claims 1
to 3, wherein the polyvinyl chloride-based resin fiber is a resin fiber
including at least one resin selected from the group consisting of a
homopolymer resin of vinyl chloride, a copolymer resin of vinyl chloride and
a vinyl ester, a copolymer resin of viny! chloride and an acrylic ester, a
copolymer resin of vinyl chloride and an olefin, and a copolymer resin of a

vinyl chloride-acrylonitrile.

5. The polyvinyl chloride-based resin fiber according to any one of claims 1
to 4, wherein the polyvinyl chloride-based resin fiber is a polyvinyl

chloride-based resin fiber for artificial hair.

6. Afiber bundle for artificial hair comprising 20 to 100% by weight of the

polyvinyl chloride-based resin fiber according to any one of claims 1 to 5, and



57 0 to 80% by weight of a thernoplastic resin fiber having a
conposition including no polyvinyl chloride-based resin. 7. The
fiber bundle for artificial hair accogging to claim6, wherein the
t hernopl astic resin fiber has a Young nodulus of 4 to 9 GPa. 8.
The fiber bundle for artificial hair according to claim6 or 7,
wherein the thernoplastic resin fiber has a shrinkage percentage of
10% or less at 130C. 9. The fiber bundle for artificial hair

accordi ng

chl ori de- ga@e%ﬁ 2 gﬁtbgﬂr%}{gn%pg%rl nk eé\l{ghgﬁ%éel{%ée‘ﬁ rojoé}[ﬂ %‘)&3‘ whi ch
i's not |ovugg Hﬁﬁﬁn Wy e at 130C of t he
thernnplast?g'reS|%nggegngﬁﬁgﬁkgﬁkﬁgq%gg'bundle for artificial hair
according to claim9, wherein a difference between the shrinkage
percentage at 130C of the polyvinyl chloride-based resin fiber and

the shrinkageiRefisenhadte fr abadkidhabngecbRBRBRPLBSH 6 WSk {Hder 1s
6% or less. 11. The fiber bundle for artificial hair according to

any one ofthehAbpBshc t&id GibeRS @I VHUNBE HOGINBRE agbiccgpgsin fiber is a
resin fiber including at |east one resin selected fromthe group
consisting of an acrylonitrile-based resin, a nodacrylic resin, a

pol yol efi n-based resin, a pol yester-based resin, a polyanide-based
resin, a ol ik filerhasete fesirtifical bahyaichbalink th derkhos 6671 @Bbfein 8he

pol yam de-i m de- based resin, a pol yoxynethyl ene-based resin, a 58
pol yet her tkeitronslaas eshif €bei hadapbrintkagb papdedtassfd 0986t Iess at 130°C.

pol ysul f one- based resin, a polyether-sulfone-based resin, a

pol yphenyl ene- et her - based resin, a pol yphenyl ene-sul fide-based fi ber,
and a Teflon(r) resin. 12. The fiber bundle for artificial hair
accor di ng 9t o Tawefilerdupidlc foaiarsi fi6ia hablaccodting ito ahpenpoff ylaimyl6 to 8,

chl ori de-based resin fiber and the thernoplastic resin fiber includes
an ani no- mouiréinetthegidly copkcldoripebaded reksdn fibhehhs behrinkage pef@ntage
artificial hair according to any one of clains 6 to 12, wherein the
pol yvi nyl atABBTC,dehishsedot bsvar thabhdhe ishtinlrdes parqeotags aby1393€ of the

oxi de- based conmpound havi ng a wei ght average nol ecul ar wei ght of 2000
to 25000 ithemnemdastentesit fiben7 to 0.5 ome/o. 14. The fiber bundle for
artificial hair according to any one of clains 6 to 13, wherein the
pol yvi nyl chl ori de-based resin fiber i ncludes a silicone-based
conpound in a _content of O to 5 onf% 15. An artificial hair
product oBPai Aeg fhpr bv&é&@i ﬁgtlt‘iﬁﬂél haeceonsting & elopma filereinad hai r
according tg9 any one of claing 6 to 14. 16. The artificial hair
product ad¥EEPERbelFeePdbmshEinkage Perstage #r BiEEofithe pobFirved at a

te eratur 130
P 011de9base 1esm%ber and the shrinkage percentage at 130°C of the

thermoplastic resin fiber is 6% or less.

11. The fiber bundle for artificial hair according to any one of claims 6 to 10,
wherein the thermoplastic resin fiber is a resin fiber including at least one
resin selected from the group consisting of an acrylonitrile-based resin, a
modacrylic resin, a polyolefin-based resin, a polyester-based resin, a
polyamide-based resin, a polyimide-based resin, a polyether-imide-based

resin, a polyamide-imide-based resin, a polyoxymethylene-based resin, a
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polyether-ketone-based resin, a polycarbonate-based resin, a
polysulfone-based resin, a polyether-sulfone-based resin, a
polyphenylene-ether-based resin, a polyphenylene-sulfide-based fiber, and a

Teflon® resin.

12. The fiber bundle for artificial hair according to any one of claims 6 to 11,
wherein the polyvinyl chloride-based resin fiber and the thermoplastic resin

fiber includes an amino-modified silicone compound.

13. The fiber bundle for artificial hair according to any one of claims 6 to 12,
wherein the polyvinyl chloride-based resin fiber includes a polyalkylene
oxide-based compound having a weight average molecular weight of 2000 to

25000 in a content of 0.07 to 0.5 omi%.

14. The fiber bundle for artificial hair according to any one of claims 6 to 13,
wherein the polyvinyl chloride-based resin fiber includes a silicone-based

compound in a content of 0 to 0.5 omf%.

15. An artificial hair product obtained by processing the fiber bundle for

artificial hair according to any one of claims 6 to 14.

16. The artificial hair product according to claim 15, wherein the process is

performed at a temperature of 95 to 130°C.



