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ARTI FI G AL HAIR AND W G USI NG THE SAME Technical Field [0001] This
invention_relates tq artificial i r having thermally %gl& f> Q? pro erty
upon heat Englis ytaaqa,%laplogrqfé’rC’B,ap@ 168tiPBr hair dressingP 3 &0 @6§§ Hg the
sanme. Background Art [0002] Wgs have been manufactured and used since
ancient age with natural hair as the material, but recently such probl ens
as the supply limtation of natural hair material and others caused the
manuf acture to increase using b By AT s as hair material for w gs.
In this case, the synthetic fi E%Pﬁl&ﬁ%‘g@%@?ﬁl s selected wth the primry
target that it is basically close to natural hair in terns of feeling and

physi cal propertie 'rnrl 0 be used are
synthetic fibers O%REW‘%L%QA@%%JHSW i §Mny cases, but
acrylic fibers in general have | ow nelting point and poor heat stability,
so that they have such weak points .as pi) I .shape preservation after style
setting by heat treatnent, resuﬂt?—"&g“—’&ﬂ—gjﬁ%l—aortion of setting, for exanple,
such as C'[@(bOﬂ”Thﬁ h?n&éx‘fﬁoﬂ“%l&&@ta&)tegrttlﬂci@ﬂr MR el?iavﬂﬁ%l y@sdi@hallyber s
excel in strength and heat stability, but have too high bending rigidity,

in addi ti dafemmingprenaty unon hentingrky abkairidriey oz lpaferhain dressingal

hair, res i r feeling, or physical properties different
from naturgglpﬁ g&l ggﬁgx%ﬁ%p e, in the environnment of high humdity, and

t hey give mar kedl y unconfortable feeling when used for wigs. [0004] Here,
the bending rigidity is the phyS|I§aI! E Barég correlating to such feeling
as tactile and texture of fibers i y recogni zed in fiber and
exth [ lje :c hoRG2]r Mgsahasmdieetmniamafwbhﬁe?fanmmedca‘hcexAIm@’eat age letKAV\ABﬁ\TA
met hod o ment ee nt Reference . SO ratus has
been devef’gg F‘brhaéga GF’@ b‘?ﬁﬂp SHER; ‘%ﬁop}ﬁlﬁgiérﬁg%ﬁ sqplﬁ’gﬁlg st rand
of fiber thatlbn(&eﬁammﬁedlermaﬂﬁﬁ@r gnd&thdry cakséd thenalhngfadtarditby is

al so cal |l ed bendi ng hardnes nd is defined -1 _Engl.ish transl at| o of PCT
appl i cati WW@?PJWBS?N@GEQ@Q fﬁé%‘staf?eﬂﬁgcm@tt%‘&i fox, Hrgs- ﬁ €change

gener at ed gphigRetdc YMdr to be used is selected with the primary target that 1t is

basically close to natural hair in terms of feeling and physical properties.

[0003] The artificial hair materials to be used are synthetic fibers of
acrylic, polyester, and polyamide in many cases, but acrylic fibers in
general have low melting point and poor heat stability, so that they have
such weak points as poor shape preservation after style setting by heat
treatment, resulting in distortion of setting, for example, such as curl and
the like when contacted to warm water. Polyester fibers excel in strength
and heat stability, but have too high bending rigidity, in addition to
extremely low moisture absorbency compared with natural hair, resulting
in appearance, feeling, or physical properties different from natural hair,
for example, in the environment of high humidity, and they give markedly
uncomfortable feeling when used for wigs.

[0004] Here, the bending rigidity is the physical property correlating to
such feeling as tactile and texture of fibers, and is widely recognized in
fiber and textile industries as such that capable of numerical expression
by KAWABATA method of measurement (See Non-Patent Reference 1.).
Also, an apparatus has been developed which can measure the bending
rigidity using a single strand of fiber or hair (See Non-Patent Reference

2.). Said bending rigidity is also called bending hardness, and is defined



bendi ng nonment is applied to artificial hair. The | arger the bending
rigidity of artificial hair, the | ess bendable, the nore resistant to
bending, _that is, the harder and_ the | ess bendable is_artificial

hair. |
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is artificial hair. [00051 Since polyamde fibers can offer appearance and
physi cal properties simlar to natural hair in many aspects, they have so
far been in practical use as the hair for wigs. Especially, the invention
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Ref er encebénjling GA6mE nfolsy appdieds itbedtificial uhiair, i Tkarlasgtrirtdice dealdippat i c
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CHEM CaL es/mmalien e bending ki F%f&f%c@%e%&ng@l%é%éggﬁﬂf?%@-%tbé@@ied
artificiahghair of nylon 6 fiber as the material. [00071 On the other hand,

the artificial hair using nylon 6T has the bending rigidity, higher than the
natural h¥Q05]la8tngeereelypmide dfiberscuean t offerararnearanset waidaphysicalhe sanme

property - haj i ] C d acture
Phe t1 bor PRt HIRRAE o TORLELPRAIr b myihglaopBtior Phey 4RiVEFsd fuiBEth
mel t - spi nbh mrasfical|use @sathe MainfosTwigsutEsprniallyt whergsiemdidmaby the

di fferent j.n ! , @ngy | f ht it i rm.ne ifting to
nyl on 6T BF? %eltdgth%rp%%(l%t%lscngo?pgpgt, hté)rcll ?ﬁg?%%{gfat%gg%sg?%%u@lg %?%Blgém in

t he manuf annatiung] gloss byssurfate pydassingprovidedoxceltent iwigsiSeatPatedt
relativel égﬁoor hﬁﬁ stability is deteriorated by thermal oxidation during
mel ting. %ré)(?iﬁg 1y, nylon 6T, the single filament of its sole body or

m xt ure Wi0008]t Relyamide fibeas ineludkolinear betaratedniighatid polysanide dn

o1 R o TS At OOBBL The, CLer of SOSacpr g shTleL e L s ko
conpri seschaimnfor skampde Okuthbgs riyleare dndeiylandes, shebRsbufitd@®matic
surrounding. it,. and can, be -2 English trangl ation of PCT, applijcation
PCT/ JP200PP gga 1n Wahlc?l pﬁenylzene units are 1ncﬁu ed 1n the main cf?am,%tor
example, such as nylon 6T of TOYOBO Co., LTD. and MXD6 of
MITSUBISHI GAS CHEMICAL COMPANY, INC.. Patent Reference 1
discloses surface-processed artificial hair of nylon 6 fiber as the material.
[0007] On the other hand, the artificial hair using nylon 6T has the
bending rigidity higher than the natural hair, and hence it is difficult to
manufacture the hair of the same property as natural hair. Therefore, it
might be considered to manufacture the fiber having the bending rigidity
close to natural hair by melt-spinning of nylon 6 and nylon 6T. But these
two resins have too different melting points, and if melt temperature is
determined fitting to nylon 6T of higher melting point, then there is too
serious a problem in the manufacturing process that nylon 6 having low
melting point and relatively poor heat stability is deteriorated by thermal
oxidation during melting. Consequently, nylon 6T, the single filament of
its sole body or mixture with other resin, has not so far been in practical
use as an artificial hair material.
[0008] The fiber of sheath/core structure is known as the method to
utilize both properties of two kinds of resins. Said fiber comprises as one

strand of fiber a core fiber and a sheath fiber surrounding it, and can be a



generic fiber, or artificial hair material for wigs, by utilizing respective
properties of different two kinds of resins. For exanple, Patent Reference

2 di scloses the fiber of h/ core structure nade of _yj i ride,
pol ypr opy ?ﬁéﬁ@ngﬁﬂéiﬂé’?ﬁ APRIEAIOReS er ence 3 di scP@iﬁg{;@mg%ge
but nodified fiber by blending protein bridged gel into the core part.

[ 0009] Further, since using an ordinary synthetic fiber having transparency
as artificial hair causes unnatural gloss, various attenpts have been tried
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and weak paiBipen B3RS sUBhYesPtthy THINH ot ikede 1S PEFfakE Go RAMYBIHPARity, Der s,
especially nylon 6 and nylon 66, are in practical use because of their
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Ref 31 J P id Li cati No. JP 2005- 9049 A (2005
(Patent rpe RAREEE SudPhRBbntpide, BTURG ARG on No. 5

[0010] Artificial hair to be used for wigs is required primarily to have
feeling (appearance, tactile and texture) and physical properties close to
natural hair, and in addition, ideally speaking, the physical properties
superior to natural hair. As mentioned above, various synthetic fiber
materials have their own merits and weak points, respectively, and
among them, specific polyamide fibers, especially nylon 6 and nylon 66,
are in practical use because of their superior properties, but even they can
not be hair-dressed using a hair drier as natural hair.
[0011] Patent References 5 and 6 disclose thermoplastic resins capable of
deforming their shapes by temperature or external stress, and a
string-shaped false hair using said resins which can be used for the hair
of dolls.
[0012]

[Patent Reference 1] Japanese Patent Laid Open Application No.
JP S64-6114 A (1989)

[Patent Reference 2] Japanese Patent Laid Open Application No.
JP 2002-129432 A (2002)

[Patent Reference 3] Japanese Patent Laid Open Application
No.JP 2005-9049 A (2005)

[Patent Reference 4] Japanese Patent Laid Open Application No.
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(2002) [Patent Reference 5] Japanese Patent Laid Open Application No. JP

App i cat | BHENSH traslabon oL 408 SRPESODBR [ Non- Pat ent - RePEyARE0D] OBEAZ9 K ka

Gakkai shi (Journal of Textile Machine Society, Textile Engineering), Sueo
KAWABATA, 26, 10, pp.721 - 728, 1973 [ Non-Patent Reference 21 KATOTECH
LTD., Handling Manual of KES-SH Single Hair Bending Tester Disclosure of

I nventi OanF’éd{?i-ﬁgnég A)?Z&?r})ve_d by the Invention [0013] Artificial hair to
be used for wgs' 1S required primarily to have feeling (appearance, tactile

and texture) antPgtensiReferencpsl thapancisesRatemt haidiOplenhAipplicabin No.

addi tion, 4 | i he physical properties superior to natural
hair. As f{ggﬁﬁbn%%‘ ga@oée@%\?g?i ous synthetic fiber materials have their own
merits and weak[RwtentRefeesnes 6l \JelipaneasdPatemnigaid Opens ApplicaciomoNpani de
fibers, espegial I nd nylon 66, are in practical use because of
their supgplg(#(ﬂ%)%gg@&t@g%&) wever, not only the artificial hair of said
pol yam de resi n$antPaeéxﬁ0Rbéf¢eegéé idlil iS@haig;ih@ij Galdkiahislai @gﬁl@hhhbf Qfexméylest er
resins or_others ¢an n ir-dress usi ir drier as n ra
hair, so q’lpﬁ A/ %ﬁ?&:‘bgﬂ‘@ SSHP?EeAgVégﬁé%réédug&R)?%ﬁand at
the rel ativelg 1y7gh tenperature of about 150C, and then being

shape-nmenori zed, _hefqore shipping out_of w gs. For exanple, when a_w g using
the artificial lpraentieihrees2KohQREGI Id Dsciandlimeganued @il act ur ed

using art igpgig g]ﬁ'g[e Héfﬁ’m%dgﬁg'Té%%f’at ure changed according to the user's

preference, the pre-determ ne alr style is prepared, and then it is
shi pped out to the wuser. [0014] Therefore, once a wig is manufactured, then

it is inmpossible to change thg;hfidurstf Bvehidpen the wig was originally
manuf actured, even if it is tﬂ—e‘@—m—c%a‘n'grﬁrer hair style using a hair
drier. Hov\eyer, .si nce i Problemsto batSolxed AEVE i\w wear er keeps an
unchanged[%%]hgr&ﬁsctigll Bair 't(A)' be used for wigs is required primarily to have

feeling (appearance, tactile and texture) and physical properties close to

natural hair, and in addition, ideally speaking, the physical properties
superior to natural hair. As mentioned above, various synthetic fiber
materials have their own merits and weak points, respectively, and
among them, specific polyamide fibers, especially nylon 6 and nylon 66,
are in practical use because of their superior properties.

However, not only the artificial hair of said polyamide resins but
also the artificial hair with a material of polyester resins or others can
not be hair-dressed using a hair drier as natural hair, so that they are
provided to users after being curled beforehand at the relatively high
temperature of about 150°C, and then being shape-memorized before
shipping out of wigs. For example, when a wig using the artificial hair of
nylon 6 is provided to a user, a wig is manufactured using artificial hair
having curl curvature changed according to the user’s preference, the
pre-determined hair style is prepared, and then it is shipped out to the
user.

[0014] Therefore, once a wig is manufactured, then it is impossible to
change the hair style of when the wig was originally manufactured, even
if it is tried to change the hair style using a hair drier. However, since it is

not natural that even a wig wearer keeps an unchanged wig hair style,



English translation of PCT application PCI/JP2007/065429 the w g wearer has
necessity or desi re to change the hair style, if only to a small extent, at

times and caS| ifferent hair styles i rier,
or by cha#fjﬁ ér%‘f ?‘tlé’flﬁfm ag’ﬂ?gﬁ@ PA8 wavi ngs or  hai Pdﬁbggpgﬁbg fl?g
even if the ha| r style can not be changed to a large extent. Unf ortunately,

however, there is such a problemthat artificial hair is not currently
obt ai ned which is capable of changing a hair style by using a hair drier as

nat ural NEhL oD AR YoMLY AOIAHEL T Shah DAE H OGO AFoRR)AEL of the

present invéentPon Ts, 1N VIEW o OVE- e o provide a
novel art sfiadl ektéwt, rataticdnes aingl inoicogsions lvmmnaakm§dnﬂemnu haoi atyleair is

capabl e of settl Qalr accordiln t.0 igdi idual one'.s preference
Garng a hashie e fidr, 3 fuiha iR hAG 4914 BYichsbiethg RSuReR oRIHELL ) oo
I\/banls tof ﬂ@lwvdniambhenévé@ﬁ)ﬂﬁﬂe Hh?' wyé@em? ngn\kﬁan&lmmgeﬂ S@a\larﬁ@leasertﬂwe -
result of .strenuous,study t or i icated with.a am de
Gynt het | c UHOFRISALEIT NP FET bk e AUCE APTHEL ot bACEENPIR BAIE B Bokt o |
in a specihifentdy iobtaididdeiwldbh isnidpadle aifacﬂﬁar{gih@ athe Giyled bu{smgaéi ng at

around the softening e rature of gaid, fiber her. detormati on
di fferent %ﬁ%ﬁrmﬁ@%w gﬁﬁém@@a?w \gl%eém%wlflﬁl@rlgﬂ}lfer by heating to

the pre-des@rsi aed ObRIEPCIGH! U aB?é(@er{tOOIB\?e@fﬁ’@ﬁ atlyrelﬁlndu@@ oY t RRe
tenperature at which the initial shape_.is formng ﬁﬂﬁ di scovered al so

that the ghape mentiopediproblemp; dp pROVAdeea |rwwel:aﬂt1fyn ihgdniatkb a B}8f urt her

d f b
bt ari Py g A6, SAIELA ke G A AN 16T cdpIOTr SERETOARTSEARS 7
this is frae@olsdlngcmt Wablasl oma nreéeremcei w$ingha gwinasiner l_aedtSSnatleralan be
anytime Hh&GO aq@agf g}glﬂ%a“m? REEIOH St}“égntl on has been conpl eted by

preparing artitici air iT1zing s properties of fiber. On the other
hand, prior to the problenms to study in the present invention, the present

i nventors have acqui red the kppw edgestihatpsugh a fiber is optirral as the
artificial hair having the fe&ﬁ%e ! €M% actile and texture) and
physi cal |boODEr TI‘heSpwssbhe inventorsalisedvereld daihe rosulti of stgehvous esudg by
Wher o1t kB8 bt the e fabeioiag witha BolpdM ey Bgetie fosih e fheulatn®
component and mixing a specific resin into it in a specific ratio, after an
initial shape forming occurred by heating at around the softening
temperature of said fiber, a thermal deformation different from the initial
shape forming occurred thereafter by heating to the pre-determined
temperature above room temperature and below the temperature at
which the initial shape is forming. They discovered also that the shape of
the fiber after deformation can be maintained. By further study, it was
discovered that the extent of thermal deformation can be arbitrarily
changed by changing the mixing ratio of said specific resin, this is freely
controllable, and the initial shape-memorized state can be anytime
recovered. Thus, the present invention has been completed by preparing
artificial hair utilizing such properties of fiber.
On the other hand, prior to the problems to study in the present
invention, the present inventors have acquired the knowledge that such a
fiber is optimal as the artificial hair having the feeling (appearance,
tactile and texture) and physical properties quite close to natural hair
utilizing two resins by making a double structure of sheath/core ratio

within a specific range wherein the core portion is made of a polyamide



English translation of PCT application PCT/JP2007/065429 fiber of high
bending rigidity, and the sheath portion is nmade of a polyamde fiber of

bendi ng rig y Io r. th e core .portion, utilizin teristics
of pol yarriE ﬂ§£) ?@Oplogrei)é'{'] apRHCcAPI st udy reveal ed 9@@?&&%@3@&@ al
hai r can be obtai ned whi ch shows the thermal deformation characteristics
simlar to that of said fiber and bending rigidity and its humdity
dependency simlar to natural hair by such sheath/core double structure as
ment i oned Y I: eci f.c. §:es8i L xed_ i I €5 PR t he
pre-deter %ﬁggdgfr \ﬁléfc{), g?lggu 5 iljrllglqlﬁﬁt Egdn?égrp?fé% Ld?)?tlt%g’ qsr'glséilnt Ia| ﬁ%entl on.
[0017] | npobdnmdeofihehioé\bentdlilngaﬁ)g)i\thterWéDmhdndﬂ;eemre poﬂtnmm,t uaihlzmgm al

hair of t prese i nventd on i s characteriz ren Xhng a
cerm - ar ontit? ShAER e RS A B iR AR A b i Bie e el RPN The
range of ﬁl(i)at ﬂ@é&@tﬁhﬁiah hefi rcamm aiﬁ?sm@t m&nphndhostahd theﬂmeﬂaturg
rangeln ggg{}e et g.th cor mgf fI 'rfg stltutl%Pgentlone
above, %tém&f ?’H@ lcﬁaﬁé‘P ar (o, that |0lypa nd,, bending i 4
hai r can b@ah@rngﬁd Iy hﬁﬁﬁﬂ@tym@géhabﬁ@y afihfila® RoNAhDNEraat haid btyl yatly high

tenperature ove 150C, .foll owed by blowng hot air at 60 - 12 t he
terrperatu?be%%[}dﬁ%rre pRRle SEBRSTUERPRS AReREODed, abqugidh i"nSR%éaPaFr?@énof hai r

drier usi BfixelGMREtREWdRe pdttion at rtﬁfe?feeéeﬁé}nﬁ%eﬂefﬁn@afé’snﬂﬂ%l%enf %@‘ ng in
the present invention. Mreover, said secondary shape formng can

mai nt ai ne@omaletdon pfithe presentinkenfion.at e of use, but al so after ha| r
washi ng “@(ﬂﬂﬂsﬂ‘?@}ﬁ& t-ghgélﬁfeggebheaa%ge%@ﬁﬁfmgere BE@i o fhl%% %&%

freedom o I ng, accor to one' s pre ce usi n% alr I’I er as
if for onbasr oﬁmbdn@lre$emtnmwantamiu$ charactanizedatogke phreparéd bytmixing ael y.

Furt her, 1 a et ur ned
to the | nt¢BilfISHRe SPLPLENS RRuti hACRRE S LSRR bRl ReRR i P 20
gl ass trabbeé tiaonget ofifd) at 12004¢ doyd ta ea’smgavhrchstdeam n(at empphdr m asta180 -
100C. Therefore., since a ali St‘?\;gﬁf‘?’i or _ a storrer can recover the initial

shape rns*rrB‘T‘?l Sf%ﬁlgef%ﬁet% r9mse}‘ilaf)aed° formeven if secondary shape
formng is not Aucmhﬁguto vmhahkutlommmﬁdnédnabmegnchecdé\gm aft ai ned.

[0018] A second artificj r of the present |nv ntion aracjerized to
have n hBSrRAGoRRMAly Rt FUF L birne tar o 5 CGTUICIN At A Bo At by
shape-memorizing after spinning at relatively high temperature over
150°C, followed by blowing hot air at 60 — 120°C, the temperature higher

than room temperature, for example, in the range of hair drier using

temperature. This is referred to as secondary shape forming in the
present invention. Moreover, said secondary shape forming can be
maintained not only in the ordinary state of use, but also after hair
washing using shampoo. Therefore, a wig wearer can obtain the degree of
freedom of hair styling, according to one’s preference using a hair drier as
if for one’s own hair, and in addition, can change the hair style freely.
Further, the thermal deformation by secondary shape forming can be
returned to the initial shaped form by thermal treatment at temperature
higher than glass transition temperature or by treating in steam
atmosphere at 80 — 100°C. Therefore, since a hair stylist or a customer
can recover the initial shape memory state from the secondarily shaped
form even if secondary shape forming is not successful, remarkably
improved convenience can be attained.

[0018] A second artificial hair of the present invention is characterized to

have a sheath/core structure comprising a core portion and a sheath
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covering said core portion, wherein the core portion is the resin prepared

by co-di ssol vi a sem-ar i ¢ pol yam de resin havin trapnsition
t enper at ui@g 1ﬁﬂ3ﬁ%n~°r81§ﬂ8€ %%@ﬁapp 1I98EORNd a resin whi cﬁcﬁé@%@f)ﬁéﬂgind in
said tenperature range in the pre-determned ratio, and the sheath portion

is a polyam de resin of bending rigidity lower than that of the core
portion. Thereby, it can be an artificial hair having thermally deformng

property like that of the above-nentioned fir rtificial .hajr, as well as
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pol ybutyl ene terep al ate. Preferahly, sem -aromati c polyamde resin is
an al t er nheermalyodotarmigeg rPé‘PB%/‘IYyllbkfbcﬁ%@ﬁi At thed abevpimentiomed; fiwst esi n
not expa i 1,4 14T oK t t ; i ene

t er epht ha?g‘?gl,cﬁa\}h]?%_ ’%ssa‘?ﬁlélgarl por aitr%g&%%’ 3 - %‘% % %%‘?@%??\??egé%&ttgﬁ ernate
copol yner asfl hamaidity,l shesiiag tbeahdhadiqr aners dsimmbar steeatadturpbrhabm is

f bl i d i-nhat i : . i
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pol ymer, atying, ancoading traore’s prefonemce afsingexhant dxikeasdf fon ope’ardvadi pi c
aci d. Accgrﬂi ng to the constitution nentioned above, the thermally

def orm ng &Naracteristics of artificial hair can be arbitraril y adjusted by
changi ng {0@19]oht esafid altradimrees semicroamtpo ippdy lidenaesir éphirefdrabdy and

(ne. surl paIL el co0, b contebed el i £OGROL L1y Une SontlULin

convex pobfidaltednaké icdfolyinde Df anstagylybsrbdibminei sndiddipec aeidayged and

convex poir:}tlé Orggir? rn%tfé)xrp?rgda%)iesi%h%g la{l}o%egrrrll(yn%{oned temperature range is
either polyethylene terephthalate or polybutylene terephthalate.

Preferably, a semi-aromatic polyamide resin is an alternate
copolymer of metaxylylenediamine and adipic acid, the resin not
expandable in the above-mentioned temperature range is polyethylene
terephthalate, which is incorporated by 3 — 30 weight% into said
alternate copolymer of metaxylylenediamine and adipic acid. The sheath
portion is preferably made of a linear saturated aliphatic polyamide resin.
The linear saturated aliphatic polyamide resin may be a caprolactam
ring-opening  polymer, and/or an  alternate copolymer  of
hexamethylenediamine and adipic acid.

According to the constitution mentioned above, the thermally
deforming characteristics of artificial hair can be arbitrarily adjusted by
changing the content of the resin such as polyethylene terephthalate, and
the curl diameter can be controlled freely.

[0020] In the constitution mentioned above, the surface of artificial hair
has minute concave and convex portions resulting in deglossing, and if
said minute concave and convex portions are formed by spherulite and/or

a blast processing, then the same extent of glossiness with suppressed



a bl ast processing, then the sanme extent of gl ossiness wth suppressed -7
English translation of PCT application PCT/JP2007/ 065429 gl oss as natural

hai r can he atiained. .Arbi y cgl or. can be obtai ned j i nts
and/ or dy&lggéf’lttéﬁ‘ atiPR %&{@fﬁBPﬁFaﬂ%r. It is pref er%é“ﬁ?ﬁ@@%ﬁég%
sheat h/core weight ratio of the sheath and the core portions is 10/90 -

35/ 65. According to the constitution nentioned above, since mnute
concavity and convexity are formed on the surface of artificial hair,

| . , . o . Ui , . |
Pef T ect oqBlost o RREESAMAFLAR BE ABuldd, Aty Gt chil B bbBREY by )y y |,
order to hahimy piginenabans/ome dyieseataboehdn chjtHodial hair.gltofs pheferpedsent

invention,s, characterjzed to rise Wi bhase a artificial hair tied
on'The! or i, ERE RRAFRIARS iighl TS B he! shedRp AR Budiond el i 1o,
sem - ar ]gmgglao ?ggagaﬁﬁdewcesdi_ngﬂathmi ﬁEe gc@isa'stmtidmrmiehi;mmwt a_rugeeatsineei n the
range o - an a resin 1l C es not Xpan I N al .te er.at ure

e PHEu Eone By P ity ¢ TS b thE A agelo PEHIBEETIRGE: 1 Cor o
st ruct ur eglRRidssiiBGuppeessedbédd e tHdiraadidtedtliiiorst diffusedy esflogedai d core

portion, the core partion is nade of a resin prepared by co-dissolving a
seni - ar onBeS WG iy %éam@sq&?eﬁwmgos@e a@payéraﬁrm;ti on tenperature in the

range of ff21]1RPErdAPadiiRe (HRIfbycdaRh e dRARE difjestialnieBPERS! Ur &

range in the pre-determned ratio, an he sheath portion’is

pol yami dePresant Grvemsinan iy chpgaetierized tauspmnrase whwig drasenand grudifpeiad i on.
[00221 By sl Abceioh] the! fhig "Biddo b REIxPRAY CaflSAELI DRAICO SebUkbab OF 2

wi g of the present invention, such a wg can be provided that "the halr

style so tendissplving bl semhy aromaditt polyamedet résini having a glade tohnsitiom 6 or

gt hers, P@éﬁeréﬁﬁedﬁﬁ!@%draﬁgh G ¥0e PG5HRESaRAST! Aofn W nILY | diE ! BSE M8
eformation to the artificial-halr using such conmercial hair dressing

t ool s as axpand idr serd t@Fmpeehturs rahgerinathe gpresdetwrufineturaidoaft phevi ded

to a custo .. . t.he .custonet can, nake, a desired hai.r style freely b
bocoort " aRRRgidl A A R Ehef YR SetREt PSRt Bined fom.poffor et 2.6
val ue of bhegthgortighdidverdig aaid fcoeé Porbian;, the edresportion tibahade dgfai ur al

hair than the artificial hair. nmade of nylon 6, a can be aobt aj ned which
ext r emel yresiadiensaet by soAispol g 2 RerdAomatie Pg&%rg@%@% RYiNgA and

texture fgbldsn@ansiiéh ebinpRrasuitainitled rafg®uf b0ok1201eraida Gestitwhishy! i ng

does not expand in said temperature range in the pre-determined ratio,
and the sheath portion is made of a polyamide resin of bending rigidity
lower than that of the core portion.

[0022] By using artificial hair of the above-described constitution for a
wig of the present invention, such a wig can be provided that the hair
style so far impossible by conventional artificial hair made of nylon 6 or
others, namely the desired hair style becomes possible by giving thermal
deformation to the artificial hair using such commercial hair dressing
tools as a hair drier. Therefore, after a wig is manufactured and provided
to a customer, the customer can make a desired hair style freely by
oneself, while wearing the wig, using a hair drier. Further, since the
value of bending rigidity of artificial hair is closer to that of natural hair
than the artificial hair made of nylon 6, a wig can be obtained which
extremely excels particularly in such feeling as appearance, tactile, and
texture feelings, and which is natural in outlook. Therefore, hair styling
of artificial hair becomes possible, and with the artificial hair of bending

rigidity changing by temperature and humidity, showing behavior closer



of artificial hair beconmes possible, and with the artificial hair of bending
rigidity changing by tenperature and humdity, show ng behavior closer -8

English transl ation _of PCT, licatiaon PCT/JP2007/ 0654 ir,
appear anc &ng Sgttf%\‘ilﬂéﬂoa§fifg&gﬁ@p CaWAhai r growi ng né%@ﬁ?@&%gﬁg%e
scal p, thereby wearing a wig i s not exposed. Effect of the Invention [0023]

According to the present invention, secondary shape formng is possible by
initial shape nenory at tenperature higher than glass transition

t enperat ufe e i - I I t.de; resi. nt al i Lficial
nai T, 1ol TouErny” PREFaPbAERb A R i iF R ATtk gBbling 2
hi gher t haatuxdly frempéhatsoalp, therelex srgarimg hywig mamogekposedai r by a hair
drier. Said secondary shape form ng can be maintained, not only in the
ordinary state of use, but also after hair washing with shanpoo. Further,

Recovery to the initial shape Effoot yf slie@levéstienyti me possi bl e by thernal
treat nent enper ature higher than .glass. transition tenperature or by
treating {(ﬁf%z{]eéﬁ?oigﬁﬁgpﬁ?efge a&regen? 1_%06@. lonE\rg@ﬁopflag%c%Wg% {OrImE 18 o1 i ng
i's not supggsibid! by sindtial tdiasecapdmiryl it sdapesafifemhsghe Pethaa1 u%lagg to the
initial shape nenory state, remarkahly inproved convenience can .

at t ai ned. trARSIBPBrieMpETAtYre af the sewrir atosua tin poly amvidermrEn cantatae tan r
styl es heﬁ?ﬁﬁfci)e[leHa'i'ﬂo?é]'l@\krégv"b&hthéﬁﬁhi ch/éi%km@%idn "RAerpifidiyl Hhaif 9% the

|'i ke, but now possibl'e to make at w | aclient as_1f treating_the
client's tempraatureshigheraihom roematemperstarehfin example.thy dlewinghot he

present i .0 .V ][H%ﬂ,g,l [ el (U ral.:hair
t han the g}f? 'iacpgfpﬁlélg%" % Hﬁ??oon ) i%}ga%épgdelgirl%ycgéﬁ?g%k%latlﬁg%%%gf :ﬁognd

parti cul aphly encéhe orxdihasyi stpteuoh use, abptaalancafter abail evashing wathure.
Therefore r di i £ cial iy .0f 1t r | At i AL is
possi bl e 15 %gﬁﬁﬁ)é) ) l?ggfrt fl?x&aﬁn%i%}e%gﬁp Js?} y nelglazlatS%\%p Plrggjg/ﬂ)ftrﬁeét%ggér aglglpt)lrﬂééer ence,
and a w gpossibbe bff ehetmafli ¢thedtasentieatippaapanatures higherhahanerglasewn hair

is grow ng nat.urally on the scal since.its bendin rigidi C es wth
{ ermer at uPEIHORARRR T bR 35 P Lo Mo U rrertistrt 88 TS Rl
Bri ef Des@viept ifodecohd¥pwhage fdrating] isFhet shicéddstisl, rsihes the Helculiridyof an

artificial, hair i n accor,danc ol
shaped %orm can be re%urned to the initial shape memory state,

remarkably improved convenience can be attained. Therefore, a wig can
be offered which can make various hair styles heretofore impossible with
artificial hair made of nylon 6 or the like, but now possible to make at will
by a client as if treating the client’s own hair. Since also the artificial hair
tied to a wig of the present invention has a value of bending rigidity closer
to natural hair than the artificial hair of nylon 6, its appearance looks
natural, and particularly excels in feeling such as appearance, tactile,
and texture. Therefore, according to artificial hair of the present
invention, it is possible for the user to make hair styles at will by the
user’s preference, and a wig can be offered which has the appearance as if
the user’s own hair is growing naturally on the scalp, since its bending
rigidity changes with temperature and humidity, and it shows the

behavior closer to human hair.

Brief Description of Drawings
[0024]

Fig. 1 illustrates a structure of an artificial hair 1 in accordance

with a first embodiment of the present invention.



with a first enbodi nent of the present invention. -9 English translation of
PCT application PCT/JP2007/065429 Fig. 2 is a cross sectional viewin the

| ength direction illustrat i.fi ed exanpl e of ir of
the pr eseh‘{“ghﬁgé?ﬁﬁlﬂﬁtmplféjﬂgr(ﬂ’ipé’g‘rgéﬂﬁﬁt| cally illustr E&@Jg2bb%§§égg
structure of an artificial hair in accordance with a second enbodi nrent, and

(A) is a diagonal view, and (B) is a vertical cross sectional viewin the
length direction of the artificial hair. Fig. 4 is a cross sectional view

in the length dﬁi?“é 1s|2é‘cr<9éssas|9dé tl'vﬁ@év' {He 1% gftﬁtle&t Nﬂﬂx%ﬂrﬁﬁxﬁ%&m e of

the artificial ona Vi ew ararmalca strating
a struct unmdlﬁfedeemnyp}efoﬁﬂm @rteﬁlemrl aweﬁltharpregerg‘ ingrengicn.di agr anmat i cal

drawing of an appar 3 AR PLaCINASRHL 0pLHBLARE LLAIR I 0" Che

present inventi pparatus used
for manubatificidlnbadr tmf acam'ldalmaermiFh @ s8coisd aexdbagrman‘a,t amil (A) dssa
sectional view i)llustrati,n art used for.the rr?guf act uring

oot ot s dtggha) visW AR SR is O SERALA RS, settiTmal kidw rig BAY URRRLR o

nmeasur erreﬂﬁﬁecm,fn ethcheasttificial daipai r of Exanple 1. Fig. 10 shows t he
differenti al nning calorinetric neasurepents of .the artj ial hair of
Exanpl e 2. Fi g 18 shod® @neCr@ser seeHenal ¥ieWinilRg the olemgt r| irection

neasur eme i $g:¥m i1y fll@ét@hu'ﬁ%' 4 nddiEédradnple (Emle aetifbRWhdike
differenti al scannl ng calorinefric _measurenents of the artificial hair of

Exanpl e 7. Fig. Fig 5 &s a diagppakyiamw dgagr;@mmtucaibaﬂé%trraémgé&rwl%er mal

treat ment orang;d B @@grés@nttﬁ%ﬁtﬁlﬁangl ng ratios, respectively, for the
artificial hairs o? anpl e and Conparative Exanples 1 - 6. Fig. 14

is atable, for Fagxoﬁheﬁ %eh@%&m}n%ha@b d‘rawrnggOEJfan Boanaadys 1used fand
Conpar at i \ﬁ?a’%ﬁ%ﬁ#ﬁiﬁ#}fc@tﬁﬁgﬁw Q)f‘}h:?}ﬂ%s | A Fﬁ{m{:hanges by ther mal

treat nent err canglng I'g. 15 is atable, for
anot her secondalygsfape & aliagngmahatical drawmg of an apparatus used for

manufacturing artificial hair.

Fig. 8 is a diagrammatical cross sectional view illustrating a
discharge part used for the manufacturing apparatus of Fig. 7.

Fig. 9 shows the differential scanning calorimetric measurements
of the artificial hair of Example 1.

Fig. 10 shows the differential scanning calorimetric
measurements of the artificial hair of Example 2.

Fig. 11 shows the differential scanning calorimetric
measurements of the artificial hair of Example 3.

Fig. 12 shows the differential scanning calorimetric
measurements of the artificial hair of Example 7.

Fig. 13 is a table showing (A) curl diameter changes by thermal
treatment, and (B) and (C) their changing ratios, respectively, for the
artificial hairs of Examples 1 — 7 and Comparative Examples 1 — 6.

Fig. 14 is a table, for another secondary shape forming of
Examples 1 — 7 and Comparative Examples 1 — 6, showing (A) Curl
diameter changes by thermal treatment, and (B) and (C) their changing
ratios.

Fig. 15 is a table, for another secondary shape forming of
Examples 1 — 7 and Comparative Examples 1 — 6, showing (A) Curl
diameter changes by thermal treatment, and (B) and (C) their changing

.10.



Exanples 1 - 7 and Conparative Exanples 1 - 6, showing (A) Curl dianeter
changes by thermal treatment, and (B) and (C) their changing -10 English

transl atl n ' PCJ/ JP2007/ 065429 rati ' [

t abl e, ngﬁéhﬁéﬁ‘ngégﬂ é?ﬁﬁ&ﬁ@@@??ﬂ ng of Exanpl egéir/gbgo%ﬂhg%izg
Corrparatlve Exanples 1 - 6, showing (A Curl dianeter changes by thernal
treatnent, and (B) and (C) their changing ratios. Fig. 17 is an i mge of
the cross section of artificial hair manufactured in Exanple 10 by a
scanni ng ?Atﬁgéron m croscope. Fig. 18 is an image of the cross section of
artificial hair shown in Fig. 17 and treated with alkali solution by a
scanni ng el ect rBig. f6crnssaopableri for lnathean secdredayyd shiape dbrmhiagcobss

[ i.ficjal i Exanpl Q.sh in Fig..18.b [
ol ect ron HaPblieboh ™ o Gulo, ComBRERAE BRaRURER | o " OshaRinY AVOFRAL: 77
measur enedismotert tleangds by cilmirntudi treatmenaphd @) &nd. (Qltlshiowhanging

differential. scanning calorinetric neasurenents of the artificial hair of
Exanpl e 1Bat9‘?g 22 shows the infrared absorption characteristics of

artificial haiFig axpliai ned ﬂn@a@aaplﬂfe &rosd4settién 8B hstificiablimishow ng
(A curl diane er C angﬁs by therga treatrre t, and (B) and (C) their
changi ng PHR F‘\?}E} e kpy ngcamgpupgrq é?tépntﬁlcr@s%ﬁpeExarrpl es 8 - 14

and Conpar at i VeFF@‘WE@%nﬁmaé@of tRb{QbsWisBEHiNH AT HtEcial %19%'1‘909&19% havi ng
a dianeter_of 22 mmto be in he itnitial shape nmenory state, followed by

wi ndi ng aFégndlal anﬂnamafmdpewrrémwé(aél dselmtiony bY 0 seAnadagt H&crmn
treating. pfiefo é is a table showing (A curl dianeter changes by thernal
treatment, an ? and (C) their _ changing ratios, respectively, for the
artificial hairBipflEmapl enlagged viewrnf thengresatseetioBxefnatteficial haie of Fi g. 25

S 2 L0 Bt (A AU FEl AIERET, ChanARE B ADRTHRolggat ot and (B

and (O t angrng ratio res Oor "ano econdary shape
form ng of the Rig.i fi20 al shawss ctheExahﬂfeeenﬁal 14canding_onpalozimeeriExanpl es
7 - 10, measurements of the artificial hair of Example 9.

Fig. 21 shows the differential scanning calorimetric
measurements of the artificial hair of Example 10.

Fig. 22 shows the infrared absorption characteristics of artificial
hair 6 explained in Examples 8 — 14.

Fig. 23 is a table showing (A) curl diameter changes by thermal
treatment, and (B) and (C) their changing ratios, respectively, for the
artificial hairs of Examples 8 — 14 and Comparative Examples 7 — 10,
after winding around aluminum pipe having a diameter of 22 mm to be in
the initial shape memory state, followed by winding around aluminum
pipe having a diameter of 70 mm and thermal treating.

Fig. 24 is a table showing (A) curl diameter changes by thermal
treatment, and (B) and (C) their changing ratios, respectively, for the
artificial hairs of Examples 8 — 14 and Comparative Examples 7 — 10.

Fig. 25 is a table showing (A) curl diameter changes by thermal
treatment, and (B) and (C) their changing ratios, respectively, for another
secondary shape forming of the artificial hairs of Examples 8 — 14 and
Comparative Examples 7 — 10.

Fig. 26 is a table showing (A) curl diameter changes by thermal
treatment, and (B) and (C) their changing ratios, respectively, for another

secondary shape forming of the artificial hairs of Examples 8 — 14 and

.11.



Fig. 26 is a table showing (A) curl diameter changes by thermal treatnent,
and (B) and (O their changing ratios, respectively, for another secondary
shape forping of the artificial hairs of Exanples 8 - - i sh
translatiﬁlﬁggﬁﬁmnﬁﬁepn@éﬁ@ﬁap CaBOB07/ 065429 méﬁﬁ&ﬁao@fbﬁgﬂéé 7 -
10. Fig. 27 is a graph show ng hum dity dependency of bending rigidity of
artificial hairs of Exanples 8 - 14 and Conparative Exanples 7, 8, 9, and
10. Expl anation of Marks and Synbols [0025] 1, 2, 5, 6: Artificial hair 2a:
Concave a i 5A1nSheat h 5B: Core 5C. Concave and convex
@%Tﬁﬁ{: b gi&:&’ﬁ&&gﬁﬂéwg 19

portions base . 50: Manufacturing apparatus 31, 51, 52:
Feed stock tankBigg127 4/ &aiah Midawinggdiumidizy 8dépendeiry Ml beadingder

32A, 53C _Qutlet 33, .54; rmb 34,3 4Q, ~b5, 57.. 5 62. Extension
Coll 35, ripyiegpfanitteian HAE F EhafiolcR 1 <R OfpiatAive Eratiptpt S05
Gear punp7, 839, hddarge part 53A: CQuter ring 53B: Center circle 61:

El ectrostatic prevention oiling apparatus 63: Bl ast nmachi ne Best Mdes for

Carrying out the Invention [00261 Hereinafter, the present invention will be
explained in details Explanation of Marks and Symbols
[0025]

1, 2, 5, 6: Artificial hair

2a: Concave and convex portions
5A: Sheath

5B: Core

5C: Concave and convex portions
11: Wig base

20: Wig

30, 50: Manufacturing apparatus
31, 51, 52: Feed stock tanks

31A, 51A, 52A: Melt liquid

32, 51D, 52D: Melt extruder

32A, 53C: Outlet

33, 54: Warm bath

34, 36, 38, 40, 55, 57, 59, 62: Extension roll
35, 37, 39, 56, 58, 60: Dry air bath
41, 64: Winding roll

51B, 52B: Gear pump

53: Discharge part

53A: Outer ring

53B: Center circle

61: Electrostatic prevention oiling apparatus
63: Blast machine

Best Modes for Carrying out the Invention

[0026] Hereinafter, the present invention will be explained in details
with reference to the embodiments illustrated in the figures.

The artificial hair in accordance with a first embodiment of the

.12.



with reference to the enbodinents illustrated in the figures. The artificial
hair in accordance with a first enbodi nent of the -12 English translation

of PCT application PCI/JP2007/ 065429  present inventio j ingl e
fiber st rﬁ:&g&ﬁa’é t(%@é“ﬁ@r‘é(ﬁ(ﬁ apglisatiABt j on from a shegpﬁﬁggéé(%%@gflébfi ber
structure described below) prepared by co-dissolving in the pre-determ ned

ratio a sem-aromatic polyam de resin having glass transition tenperature
in the range of 60 - 120C and a resin which does not expand in said

t enper at ggfegefmg?nv OiISn cSRx;?QHS%%O 'a"isri‘ggie”%l&&essthtﬂﬁlﬁkatﬁsé’welﬁﬁres %ﬁ
sem -aromati ¢ polyam de rési and sard-oresin mel't honobgeneously wit hout
reacti on distimtticefromt iangheatieofd auibleg fibémmstsuctmirg. dasdribedthredowsd a

or csont | RUGHETGh P 7hE cis Bl o, AR PHEARREHhACL Reld e RIMRRE ' )

be circul polyahideptésindhnripgtgldss nranyititin taxhporature inctlowoanghap&d. — The

artificia ir 1.in acconrd wth a first e dinent . of the sent
Mvent | on A0 fabade R BHIPR el ol e tpand insagde e tasrEnaraEe HEtenmy
have a si gbidagsoldineitdudas thektdi whet®sarkedtl-aromiteipoBAmid® rdsdR271 As
a polyam de resin as a ngterial of said artificial hair 1, a sem-aromatic
pol yam deapéswdoreﬁpgpp'@% ﬁm@%@wwg\m t TaRetion gr Aot SepaFAting on

t enper at ulikel flodthife islRAGRsOf 60 - 120C is preferable. More preferable glass
transition terrpera?ure is 60 to about 100C. . For_ exanple, a polyner

consi sting of aHlgl} dlnsratespdityneiursrofipstifaaah e d ia; agrordanggwith

o & pol yies edapEARREAE Y LY ROk S O e e SR b e
di ami ne byawhariefibid duiedpneydedcisgulare slliptic ebmgatedin gy dinectiopl er nyl on
Fornul a3 PRIEERhAEEE ThERE AR B VI hocd Gl S RAERESOERL M LRAE
pol ymer maf dhieapresepite svaxhtiign Ghayi bave dwrambitrary yahemfonlitd@averhgel] H H
00HT 1d|i\5m§3%_{'2,)§ﬁ£\|' Igéfri'ﬁ:a\%_' a( 1si31'11%1r value to natural hair, for example,

about 80 u m.

[0027] As a polyamide resin as a material of said artificial hair 1, a

semi-aromatic polyamide resin of high strength and rigidity, and of glass

transition temperature in the range of 60 — 120°C is preferable. More

preferable glass transition temperature is 60 to about 100°C. For example,

a polymer consisting of an alternate copolymer of hexamethylene diamine

and terephthalic acid expressed by Chemical Formula 1 (for example,

nylon 6T), or a polymer made up by alternately bonding adipic acid and

metaxylylene diamine by amide bonds expressed by Chemical formula 2

(for example, nylon MXD6) may be mentioned. Here, the polymer

material expressed by Chemical formula 2 is more advantageous in easy

hair setting compared with the polymer material expressed by Chemical

formula 1.

[Chemical Formula 1]

H oo
L] |
H N—(CHz)s-—N—-C—©—C%—OH (1)
n



-13 English translation of PCT application PCT/JP2007/ 065429 [ Chem cal
Formula 2] HO 0O HNCH2-~nl-CH2-N-C (CH2)4-C+OH (2) n [0028] As the resin
whi ch does not_ expand in the tenperature range 60 - 12 for _examnpl e,
pol yet hyl Englisktesnslationiaf Ife @@P@Eﬁ?ﬂlene t er epht hal g@&%go%%/oﬁéggﬁoned.
Pol yet hyl ene terephthalate is a polyner obtained by condensation
pol yneri azation essentially of terephthalic acid and ethylene glycol, and
pol ybutyl ene terephthalate is a polyner obtained by condensation
pol yneri azati on essentially of terephthalic acid and 1, 4-butanediol. [0029]
When an alternate copol yner of netaxylylene diamne and adipic acid is used
as the sem arolhémiqad Bamndka 2bsin of artificial hair, and polyethyl ene
terephthalate is used as the resin, it is preferable to m x polyethylene
terephthalate into an alternate copol ynmer of netaxylylene diamne and
adipic acid by 3 - 30 weight % [0030] Explanation is next made of a
nodi fi ed exanple,pf artificial hair ]H ig. 2is a gross sectional viewin
the length direcflon illustrating arlgifpMcial hair 2“: a nodified exanple

r

of artifici a'l 1 th re t '&nv nti icial hair 2 is
al so of a sﬂg GNI_bGﬁZS urﬁ,ﬁ;mt —d .Hl, fi(& goncave

and convex porfion 2a is d on the surface of artufdcial hair 2. In
case of such artificial hair 2 having concave and convex portion 2a on the
surface, since diffuse reflection occurs upon |l|ight irradiation, the gloss

no | onger easily occurs due to the reflection fromlight irradiation on the

suppr eusi 1OOEA1 AEHR xRk wision RSN cKFR@ T (Y Enl B R0 rBREEBERD, | o
2a is prefléPakl y ffor megaimrplehe polygtdylene déeranhthalatd bbe Ipodhbutydentengt h

20,3 SRl blon i CEIGPHE (ERELAENAEI P oiagt ™

appl i cat i obtdified 32 00TdExfEat2én psiyhacmzatioar ¢sdeintialy biterephshalicencid

ot SR, Bl B Oy P B ke 8L R L
obtained by condensation polymeriazation essentially of terephthalic acid
and 1,4-butanediol.
[0029] When an alternate copolymer of metaxylylene diamine and adipic
acid is used as the semi-aromatic polyamide resin of artificial hair, and
polyethylene terephthalate is used as the resin, it is preferable to mix
polyethylene terephthalate into an alternate copolymer of metaxylylene
diamine and adipic acid by 3 — 30 weight %.
[0030] Explanation is next made of a modified example of artificial hair 1.

Fig. 2 is a cross sectional view in the length direction illustrating

artificial hair 2 as a modified example of artificial hair 1 of the present
invention. This artificial hair 2 is also of a single fiber structure, but
different from Fig. 1, fine concave and convex portion 2a is formed on the
surface of artificial hair 2. In case of such artificial hair 2 having concave
and convex portion 2a on the surface, since diffuse reflection occurs upon
light irradiation, the gloss no longer easily occurs due to the reflection
from light irradiation on the surface of artificial hair 2, thereby
deglossing effect can be caused suppressing gloss like human natural hair.
The concave and convex portion 2a is preferably formed in the higher
order than visible light wavelength so as to diffusely reflect light. Said

concave and convex portion 2a may also be formed by spherulites on the
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sanme as in the first enbodinent. In the artificial hair of the
above-mentioned enbodi ments, pignments or dyes may be contained as

conponent g, t ause t he eterm ned coloring. Colo ni ng
may al so ?{SSGQE?SIAE@&@I% I’i’r"?F‘}PPm al hair 1 andi)ﬁ*n]%f]ﬁ ghg%}ﬁgﬁ@
i nvention, shape menory i s possible at relatively high 150C or higher after

spinning. In the present invention, said shape nenory is hereinafter to be
properly called initial shape nenory state or primary shape formng. By

nitial  SIBRRETBIRCAALEAHIE i h Yho LAADAPEGOUANYS" GOI! Bl DY
for exanple GeP ng eur h™a1arge curvatur e an a’w g base.
Thereafteprommmg)acﬁlma'rémnhmfgn'@heh@mmnemds csi‘rmqiefmmﬂrﬂm)trtzrmanyehe whg to a

wi g fixing device arin on.a head, a hair stylist or a custoner can
change thgaﬁﬁ?smgﬁr@&ﬁts{(?f]ﬂg)r‘ilﬂqlbl al hair 1 and 2 by blowing hot air at
60 - 120C as t hénalbbhy eantificiginedagl afs theandoveoneheivpedatambodiatent®r e

pr ef er abl ﬁg@%nﬁgout 0 - 90C, the wo kln t enperat ure of such co grC| al

beautific AT nd¥essmay, .be gen @ﬁ {RERRIent§e 8y FASEN b
properly cpabld%deﬁﬁmétﬂadshbrﬁ{‘ga@olbemg ﬂﬁer@pimI@mWIsoldmventl on. Thus, by

hair settin bl owj.ng hot r he pre-determ ned tenperature to
artificial0 ‘ﬂ%ﬂyA&FOE @gdw&ré hat i o@pfﬁg.qﬁﬁl& PEASengipgentiops shang
curling, asemBly 1@%)0%@&11@[4& fhﬂhhv%‘l;y |H1€H 5UiCher f}ﬁ?hbi%@ter'réﬁmrﬁﬁ pamai on of
artificial_ hair by heat is fact that the major corrponent of

artificiathaamespst angemmar@ a;v@l ey whihememmften tOtbeepn@m Bticity

d

cace, i ARCAHiLER Ao ﬁ%ﬁﬁ?@?ﬁﬁ"ﬁﬁrﬁ’”@@ﬁ‘@ﬁ%ﬁ?‘ gl B e

t her mal eﬁbapslmﬁnnfryatnaaftmﬁm ah&ng mu@hm@edeaut arftﬂrammplqmdnym d&)rl s too
Large. 1 AIBLB! 18x0Rnala0y il bl Tkl Sah80Lar 0 whijoh gecondary

shapeformngls per hi'h %eX perio fOF e,

not pref er’I&tdreafthepapen piioperlys fikoog $her1n11f1a1 shape dnemmyl tregtxahdadg \toshape

formng, and.caqnt.rol ;i s inpossible..On the other, hand t he content of

ol yet by 1 angr€ SPARR devict FRRBRERE o 4 PRl AohaBl Sidist e pifiines

thermal expandisnigeofhacuif dizimbtdraos aﬂﬁﬁmshaam hnd%by blewihBehotsgigondary
t|f|C|aI hai r 00 smal | 15 Engli sh

Cransl a1 i 61 peiOi s Eh  Ahrvecmentitned ek, Bratitiof; tepperature; or
more preferably, at about 70 — 90°C, the working temperature of such
commercial beautification machines as a hair drier. Such thermal
deformation is properly called secondary shape forming in the present
invention. Thus, by hair setting by blowing hot air at the pre-determined
temperature to artificial hair of the present invention using a hair drier,
various curling, as well as various hair styling can be realized. The
expansion of artificial hair by heat is brought by the fact that the major
component of artificial hair is a semi-aromatic polyamide which causes
thermoplasticity due to its glass transitional state and hence amorphous
state. In this case, if the content of polyethylene terephthalate is lower
than 3%, the thermal expansion of artificial hair due to semi-aromatic
polyamide is too large. If thermal expansion of artificial hair is too large,
then secondary shape forming is performed within extremely short period.
Therefore, it is not preferable, because time is too short for the desired
secondary shape forming, and control is impossible. On the other hand, if
the content of polyethylene terephthalate exceeds 30%, it is not preferable
because thermal expansion of artificial hair becomes small. That is, the

secondary shape forming effect of artificial hair is too small to be
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[ 00321 The shape of artificial hair 1 and 2 with the applied thernal
deformation, that is, secondary shape form ng, does not change fromthat of
t he secondary. shape .f orm | eavi ng at room tenpera r [ with
shanpoo. %ﬁ‘%ﬁg&’ ’??JaFIQBd{}g)r(l}fﬁé’p %Bgnof t he secondar%ﬁﬁﬂgﬁgo%%gﬂﬁg to
the initial shape nmenory state, artificial hair may be thermally treated at
tenperature higher than glass transition tenperature. Said thernal
treatment nay be either dry or wet heating. 1In case of dry heating,
artificia rQ&ii(galrray be thermally deteriorated, or the initially formed

shape (prifnmary shape form ng) may be |lost unless highly accurate
t enper at ul@03AnThel shapeeaff artifidialChaihd amide? keathl, thien appdiedotthermad! | ed

wet heati with.moisture, since glass transitipn te rature is,loywer b
156 or hoRiiakitR) AR sl EindnTRe AR, R SR Frark hBYST Y
33 fﬁl l'y bﬁddmeersﬁdomd{aryt rsel{aml fbnfeamg?l;jz llelavﬁgam atowns pteah pe ritude- 360C

| C 1S about the. ,u er Im,t O Sa ass ransiti on erat ure range
more o 1 828 hing it PRammone Tn, Prait 6 rheovar Hhemhans pLiRe secapdary o
(secondar yhapedermifg onthe iditthlnghge ihemdritatdr gFefistd] chaith@ragble

according to argificral hair 1 and 2 of thﬁ' resen}tl i nvention, conpared
wi th convERRiBALY atfepfedi At nEAMPRERSUST RighAT cthanneglaap daposHa®R| ity by
secondar y tsiaeeafleMIM d dhed il VEleat HitG BRY! Be eheF dryVBE 8P¥Eheabidigd
thermal deformabi|ity by secondary shape fofmn can_be returned to the
initial shapagefel drpheatngraartificial hair may hefhermellyedetegianatedanr gl ass
transitio i n 0)
Therefore?}_lé?ﬁgtgégglﬁ%??f%% ?/hﬁgtg] (g??%a&gust rreetrf&gg%l e%:no@;erbét %Ojggﬂggltefsgl shape
][rerm_ry s_thtl@l]?’rmwate teppataiiteycondhelpeerformeden i f secondary sha|tote .
ormng is no C agels . ai ned.
[ 00331 Expl anat CAnciSofs hah§TRL FA%, b LERAPLA EORKREIEI RRE bR
hair. Fi gsikedglags dramsitia tgmipelratureatscowdrebyrléf@r oe thomkeham ah case
artificial shair, 5 in agcordance wth the second enbqdi t, wherein (A) is
2" G agonaPt SreheainecEie R ated mBoRE STtk AR I FEltkpepfivisid v
| ongi t udi phérmal ecddtomenf imstédincatthobphérdat Boe1@00 fwhichl ihaboub tHef fers
from -16 Engl i.sh. transl,ati on of PCT I%lmi cati on PCT/ JP2007/ 65%29

upper limit of said glass transition temperature range more or less higher

than thermal deformation treating temperature (secondary shape

forming), and hence it is more preferable.

Thereby, according to artificial hair 1 and 2 of the present
invention, compared with conventional artificial hair made of nylon 6,
thermal deformability by secondary shape forming as a novel function is
given. Moreover, said thermal deformability by secondary shape forming
can be returned to the initial shaped form by thermal treatment at
temperature higher than glass transition temperature or steam
environment treatment at 80-100°C. Therefore, since a hair stylist or a
customer can recover the initial shape memory state from the secondarily
shaped form even if secondary shape forming is not successful,
remarkably improved convenience can be attained.

[0033] Explanation is next made of the second embodiment of artificial
hair.

Fig. 3 diagrammatically illustrates the preferred makeup of
artificial hair 5 in accordance with the second embodiment, wherein (A) is
a diagonal view, and (B) is a vertical cross-sectional view in the

longitudinal direction of artificial hair 5. The artificial hair 5 differs from
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that of a single fiber structure in accordance with the first enbodi nent,
inthat it has a sheath/core double structure in which a core portion 5B is

covered th shea h portion 5A on the surface. The s i is
made of \2113 llg]é ?Qgpr?fp appbcaidPR portion has thgeg[f/’ﬂ?g‘géwﬁ}ggégé to
artificial hair 1 in accordance with said first enbodinent. In case of

illustration, the sheath/core structure is illustrated as an exanpl e of
arrangenent as an apprOX| mately concentric circle, but both the core

portion 5 i . r than
B appr oxF ey of b SRR RN ARERL At HBrdRHEe &yt R Ak BRARRUGIGE 2
second arin that #l hdnsaars}&alth&colne doiubdelséryctaire ipsohotd a con@pontishaﬁﬁds or

ot hers. [0034 am d s jfor ath

por t1 on 50versdVish sRpaly Re*Bph 3R SRl g eqTERG Bsalh 2R ke AR 55y
be used, mmi‘.é of a\ pah&rmﬁw wsah;adndlthprwﬁce cpopabnatmsdﬁle éﬁmlaxmmk@p ts

prefer abI | d Linear saturat ed]&gl ti c pol ch ma O?e

SRRl T o I NV P e e N e R S g

caprol act amidth¥tion, Ghef 8heathvasid @tr@é‘tﬂfr@sfse(ﬂllhﬁtﬁwm &@'aﬂ:%ﬁﬂﬂlﬁle?)ofor t he
pol ymer consisting of an alternate iopol ymer of he ag %I Egedl am ne and
S

adi pi ¢ acREANEATBANt @5, aNoAPRXAKFM atelk qarceaEric pir the goxe

[ Chemi cal E%GH'@B 3ndtRe Hhleabh -portfdP A - hae)a diffel{AIEBhERE dtRERUI @ 41
-17 Engli sh transl ati on of _PCT appli cation PCJ/JP2007/ 065429 HO QH

N ( GH2) 6- hhan eorppRrexioMtely rongengaasircl, and thacrassseetional shape wfportion
SA of artifi %h@dn&‘ﬁkﬁf&é Shé E:Jﬂay b%[lﬁ?cxﬂh?séllgp%oﬁw%ﬁ oé&spﬁﬁbd b Orde.rs

to suppress this unnatura s on e surfac At frela
pr ef erredothﬁlapply so-cal | ed degl ossing treatment. Fig. 4 is a

st r ac OGP AY B ldlvhitia B8fts e i, Huf 41 GPsafd AR R BY,

artifici apobaamufe retmns ofilbwes theatdéng mgndht;et]samfthee:omé 5B may be used
and a linear saturated aliphatic polyamide, for example, is preferable. As
said linear saturated aliphatic polyamide, such may be mentioned as the
polymer consisting of a ring-opening polymer of caprolactam (Nylon 6, for
example) expressed in Chemical Formula 3, or the polymer consisting of
an alternate copolymer of hexamethylenediamine and adipic acid (Nylon
66, for example) expressed in Chemical Formula 4.

[Chemical Formula 3]

I 1
H——N— (CHz) s— G ——0H (3)
n

[Chemical Formula 4]
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the sheath portion 5A of artificial hair 6, a fine concave and convex
portion 5Cis fornmed. By said fine concave and convex portion 5C, gl oss due

to the reflectjon fromth i,ght irradiation on the surf tificial
hair 6 isE@@%ﬁké§%@ﬂaﬁénégéh??@W@L§§H€nextent as hunan%ﬁgﬁﬁ?gé9%h§5ﬂg§ about
so-cal l ed degl ossing effect. [0036] Here, the fine concave and convex
portion 5C can be given by blast processing with fine powder such as sand,
ice, dry ice, and others either during spinning of the artificial hair 5 or
on to the fiber after spinning. In case during spinning of the artificial

hair 5, it may be de by spherLHiteO formng on t out er nost surface of
artificial hairp Sﬂ)l n this case,ji y be the coppimed processes of
rin n

oo, dry | o trck e és A Clade G or meagod )

ice, dry icé!
conbi nati on of |such spherulite formation and blast p EﬁeSSi ng may be fornmed
to be the concave and convex portion 5C |arger than t order of visible

| i ght wavel ength so the light is diffuse reflected. [0037] The artificial
hair 5, 6 can be col ored dependi ng upon the wearer's preference. Said

col oring by fornul atjng pignent and/or dye  during.polynmer kneading
as the rra@/?r\’gﬁf the sypface qut?lep?%q@;}%cmré%qrhéAaqfty %"rtlgglﬁh Ewhé.m[ )

Accor di ngthén igies el edudeld@lsoNMatt, Pn 0Bd&¥ td BEpPrESLHis! dyeathiraN glGss BRVE!
function of thermal deformation by secondary Shape formng is -18 English

transl at i bhe surface efpptifieial baipETitisaoEfeoBdaPoappiyeaicailed degtossingfi ci al
hair 1, 2 it i onal . artj fici [ .nyl on 6.
e s ZXGRTRAEC 1134 HEoRRAVERHCHN vk 141016 Hnditldindfroleioi] o

: , _ _ secondary shdpe formng can
returned diagtaenimatidadly pdlusdrgtisgapbe nwvakéuny ehapuiftgial hbaiml6tagaament at

tr oat mont TedigRd bt B BEiadE PR 5P RTRHSHtEL hn HETARY o
i nvent i onthseshemthi pedtiorsbA obfardifseal -lerion@yt iac fimel gantaiee emdicghvbrndi ng
core porti.on

Shat hl LoP8 BPRS P doptiedy Y SRR JE bencVan ol SO BrEPariGR et MBhan ¢ ne
core portidue toBtHeorefléetion firmhhtheolighoiradiatibara@byhe tsuefatebef aftefiaiali fi ci al
nair the Hafi & 1Y sQbpretted tc ABods TheoEme. itenb s hambst Hatt Coanging™ ©' 1Y

about so-called deglossing effect.

[0036] Here, the fine concave and convex portion 5C can be given by blast

processing with fine powder such as sand, ice, dry ice, and others either

during spinning of the artificial hair 5 or on to the fiber after spinning. In

case during spinning of the artificial hair 5, it may be made by spherulite

forming on the outermost surface of artificial hair 5. In this case, it may

be the combined processes of spherulite forming and blast processing with

fine powder such as said sand, ice, dry ice, and others. The concave and

convex portion formed by combination of such spherulite formation and

blast processing may be formed to be the concave and convex portion 5C

larger than the order of visible light wavelength so the light is diffuse

reflected.

[0037] The artificial hair 5, 6 can be colored depending upon the wearer’s

preference. Said coloring may be by formulating pigment and/or dye

during polymer kneading as the material for spinning, or by coloring after

spinning.

[0038] According to the artificial hair 5, 6 of the present invention, a

novel function of thermal deformation by secondary shape forming is
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shows behavi or closer to natural hair. [0039] In general, conpared with
natural hair, there has been such a property that polyethylene

t erepht hal a i ber has s bendi n rigidi ty, and s weak
bendi ng rb@g@s yrapglat HonpHaT 4PPUCREPRI  hair 5 6 of %ﬁﬁgﬁgéz@%m%

i nvention, bend| ng rigidity is close to that of natural hair, and
appearance, tactile, and texture feelings to the sane extent as natural
hair can be attained by adopting a sheath/core structure. 1In addition, a

W g weare il IFE%( Ctif hzﬁ'tﬁﬁ&taw fafff £hg "‘@o%ﬁ%réd With pcrh%f E‘B%@gfit%}:ar'l‘g a

hair drie wear er own har'r,’resu
styling, antiﬁtchﬂ balrnm'adleyofshghm BorMorqpvtean simi l:hermal d@foybilﬁg by
Therefore, sin

ﬁ air styl.ist a cutsto r recover t.he tial shape
remor y st SEETTOH, FRAPEdBbHinE st SRaFeRalR 1) oS PAT Rt bR a e

for mf ng o}foxﬁning ishiapk byithedmad ﬁmagmbnslmne@mﬁ)ukitlg:mdhi@hér thayl glagsof
artificia al e repeate al .n rKa VvV QAvenl ence
Shn e ny CEARIEON, SONGR TR 0, ST cupniERy brearienl af - Bl difeent

i nventi onFurtHer, &hleSamﬁblaghw 5V6 ofitHé @géééﬁminv@aﬂtidh tibéd/atrhlddnersihe

makeup of wi g 20 of the presen vention. 0 using the artificial
hair 1, 20? 3 SgmpTarpmatic i‘iﬁ/@gthlg b%ndmt rmé@ywn@mweweae

conbi nat i Q@réﬁhthlﬁ?a@r fo'rft'h%' @refRrtioh 5B, aRd $sh@ath/bbsh Qﬁ%%t&f‘e u ﬁ?gt A ture

artificial _hair_ 1, 2 conprises as mentioned above a sing fiber
with a r@9lyﬁmtdquybw@1|ngné1&1dttéfpﬂwar anh@nolth@tmespﬁmea PBt fprathe

sem -aro t f i ature

hi gher t thbﬁt}igﬁgﬁﬁ g% t ranspgt |to€£%;%Pé$g Qf@?gtll %%u’agﬁ 5{%818&8)25429

r oom t enp&hichr @hamgem@lepanémg)fum -temmattme aard ifumidity hand $high

havi ng a gBUQJseoeS}Hvliﬁf U{oﬁe?&o?ﬂ?ﬁ%’(? e with the artificial hair 1, 2 as a
urth attac

core and er a ortion Thed thereon, is the inproved
artifici aI[O(h%EB]r Imfganimralh, corylptmre& whzingmiud&bémadr nt;hemoha‘selmqmr atueheaand

hum dity, S the ef or pabi shows behavior cl oser

to natur alprﬂg tg‘@ﬁ ll'\?ﬁ%n%ag%e &‘ti}é#“tﬁe ?‘Fh‘?fe S eFPRBE g’ ﬁ’éﬁ NBase or

an artifi @igzbhtys laml iwlsm 6|f1b61'frl$t5@s wfeaE]:Heeﬂdmlgrﬁgmllnye barg ibade: ddtifisiadhown to
a net er. .The wi

Conbi nat | JRTB0 20 (ebh 8E5aRG 1RRCAHOR RAHNE R GsEde dRac: 1o tBAF Ofno

special r Qﬁ%ﬁk&l hair, S#nd appearance, tactile, and texture feelings to the same
extent as natural hair can be attained by adopting a sheath/core structure.
In addition, a wig wearer can make a hair style of the wearer’s own
preference using a hair drier as if the wearer’'s own hair, resulting in
freedom of hair styling, and the primarily shape forming can be recovered
anytime. Therefore, since a hair stylist or a customer can recover the
initial shape memory state from the secondarily shape forming even if
secondary shape forming of artificial hair 5, 6 is not successful, and hair
styling of artificial hair 5, 6 can be repeated again, remarkably improved
convenience can be attained.
[0040] Explanation is next made of a wig of the present invention.

Fig. 5 is a diagonal view diagrammatically illustrating the
makeup of a wig 20 of the present invention. A wig 20 using the artificial
hair 1, 2, 5, 6 of the present invention is that made by tying any or
combination of the artificial hair 1, 2, 5, 6 to a wig base 11. The artificial
hair 1, 2 comprises as mentioned above a single fiber structure with a
resin of polyethylene terephthalate or others mixed into a semi-aromatic

polyamide, and has thermal deformability at the temperature higher than
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far as suitable to wig design or purpose of use. [0042] The artificial hair
2, 51is preferabl e as artifici aI hai r the relative-specul ar gl ossi ness of

which is i)ressed and % gloss simlar to nst kﬁ@*’ hai[. The col or
of these 1sh dramslatippo @81’ jedlieR| y  chosen accof&irgP2B07/RE5¢edr er s
desire such as bl ack, brown, and bl ond etc.. Natural appearance is

increased if the artificial hair is chosen of the color fitting to the
wearer's own hair around the bald part. In case of a w g or attached hair

for fashi t | re e e e
mesh-1i kep(gbm {lb\??ﬁéidéﬁggl or tgé l;axgen%)kq%rogm QfC \Agg)rée%ﬂ%ﬁglvmqa%%ﬁr 5m§? froma
root port hamng)aadmdﬂd stouttiwe, ofgs}mizthl/men\nyth thee grmﬁma;luhanra]s 2 famra

exanpl e, dark a ht tin col r S chan 0043

raor i ngtots 2 stk b Bhellh Brbion, AN thbro il Wi B oted

ggf or rlnggl hitifichil hzﬁmrxﬁhwlﬁrllgh@hﬁrch}a:?@@srdﬁy@nh tdeﬁgax;ﬁimteﬁnpermﬁer@Mﬁ of
- a W. wear er. or e e or al resser a nge the

hair styl ugridithh 195 oyell A% herpagﬁeéorneabﬂ} %ﬁj rwelalrcglsgﬁ%st%%} gweapame

of heati pyseH € ndagupalBhir. drier, that is, they can hair dr ess In this

case, the_ ext.ent of. thermal defornation rtificial hair 5, .6 can
be adj ust RP4HyT Theavighaeh losan b6l Rade e eagescﬂ pet haserr @ar@ﬁrﬁlﬁaﬂate

added i nt gk bﬁ@@‘ I@&:gg@tdf%haoﬁgaf@ dehe Hig'ﬂas'esl 1§8ishedd 8o MePli¥dttaes mal
def ormati on | dl I's deSired to change the curl d| anet er

just a li Tash of dretinenbher Thieawia brsefl 1rmayibi piade brapmbinabiop efat e
appl i ed upepLiRg a‘é%cﬂgn%fﬁ&ﬁggkgl bhlE, 5088 HRe 9 dfSpdlia P&&rgﬁlon SO

pol yet hyl ene terepht hal ate into a sem -aronatic po yam
i ncr easedfaiCas shtabldto wigateskgwylor purpoaesf aiseon of PCT appl i cation

it is WEPACHRe, WRteiAl AREDE, BT prERABPIE bt SRR rhquywﬁerlrml

it is hée change i'R Phe Ca rge
def or mat i oelagive-spéddlaciglbsdiaess dof which, 1sas1mp16ressbdnahﬂewhmh dvats g)]foss esi ns

such as ol yet ephthal at into..a.s ar omat.i c m de may
be decr eggﬁﬁ?r% a&t”rﬁ?gh eﬁl 9\%%& qﬂ%ﬁﬁﬁaﬁﬁ {ca?ggalr[sﬁgag Yresins
such as pehy@mﬁbmlhgrt@pthdﬂaieatreracw@dre ltlehaa§bmckarb1mitn Cami)|b3161‘idde may
be adjusted d Her.e,. since r mal

ndi on a custoner's ere
def or nat i swlgﬁﬁaraﬂgppg arapee $ingreased tﬁl& tl‘uéc%rhr?éF 1s chgsen Piéﬁﬁm of
hair styl @§lo'rnﬁft<i>ﬁ§5t§ tHUveRirBES dWh hdi® 4r0ed Yhé &fa0d "tﬁﬁ'thnebase of a

wig or attached hair for fashion, the artificial hair of the present
invention may be made mesh-like by giving a color different from the
wearer’s own hair, or from a root portion to an end portion, gradation may
be given such as, for example, dark and light tint or color is gradually
changed.

[0043] According to a wig of the present invention, since it has thermal
deformability at temperature higher than room temperature in the range
of 60 — 120°C, a wig wearer him or herself or a hair dresser can change the
hair style of artificial hair 1, 2, 5, 6 using hair dressing tools capable of
heating such as a hair drier, that is, they can hair dress. In this case, the
extent of thermal deformation of artificial hair 1, 2, 5, 6 can be adjusted
by the content of resins such as polyethylene terephthalate added into a
semi-aromatic polyamide. If it is desired to apply thermal deformation
mildly, that is, if it is desired to change the curl diameter just a little from
the curl diameter of the initial shape memory state applied upon the wig
manufacture, the content of resins such as polyethylene terephthalate

added into a semi-aromatic polyamide may be increased. On the other

-20-



hair drier, there may be sone users who feel difficulty in handling, and
there may be cases where hair setting takes nore or | ess |longer tinme but

preferred_hajr, dressing is.easier_due to snmaller therngl r ion_ in the
former caBaglishtramsatgnat EGT apksaHon, > 5, and 6 gﬁ@ﬁﬁ%ﬂﬁ?}bﬁé@@?
returned to the initial shape formng. Therefore, since a hair stylist or a

custoner can recover the initial shape nenory state fromthe secondarily
form ng shape even if secondary shape formng of artificial hair 1, 2, 5,

and 6 is St f [ . PLO n i ence . .at1aj ned.

I n any cagg?dt #;f%%[%i %%ﬁlégrﬁglhﬁ% tlt)ﬁle}rs rra‘?esqﬂéé(?’oé}/ﬁr%tlt f%nl?algggr(%%ﬁlge({ gba

use[' st or ]{Imlhaa:the ctﬂmsi]@r irs th:eedtzarlec:ljcaen@?m he%gﬁlnpfﬁ?ermmgd%jdiyr?mjtﬁt iofig t he
content of r.esins,such.as, pqal yethyl.en er al.ate agdded.into e_main
aver il CBFOGRAL; RS LA B Ehil 607 Hairhy BB\ ATBRE, BErENANCBul *p

possi bl e pblyephplomicterephghsahpaldled irtdjdisémeHroafatiepohbimhide/ nagcbedi ng to
one's o refere;ﬁ@ b%/ attgchin it.toavx%%. g‘%gm Ameé{de%Of'

manuf act ufPER§asPH] FOET IO Ra MY At e b7 SAm4 hUEGLi _ _c‘i”_%t ptafGie8s next .
An appar akuéh ag§blyétHylenswb thal RNHAAEd Bt 8 sedlitafdthfic phyam@fet he
present invention Is explained first. In the explanation below, the resin

to add i ni¥a bgepfiustetadere WPQB ASCUSTOMAN hyITEFRTense e pHRlCal €RES but it
may be asiyelhaPAerbrhitioneis UFSRNINAIRL $aQbr AR Shafll the FoifeR th

di agrammati cal view of an apparatus used for _ manufacturing the arti ?i ci al
hair 1, 2fisedome ophedestylesviaereases, Autssimgn haix isjlgrgely defarmedidbyuai ng
appar at us ri e : . 12,44 O iC
pol yam dehggrdagf(ﬁ}ygﬁﬁ% Z% Fb gréoﬁgh&a é'tg ?ﬁgefg%hg@?é%f ﬁlgt%ﬁae{f.‘?édn he
pel | et s otheresmay be caats wheok\lairdetting takes mBoge iozHess dorsgent tiore bfrt PCT

appl | cat i go. RETL IR0 H:Q08HA01s BALXSLANL §BSh ENEPNHARL AN YdiREAEANIAT Nl O
g faw material, an ruder 32 to nel't and Knead raw nmaterial, a
quenchi ngthatfora@rt eases durtihfey, alrtificialeadisHHapgsd5meinid 6i sahdreganytimen an

outl et 32A after, bei.ng. kneaded in the e uder 32.. and rol) machi ne 41
Cotr ol St @ LR inf eI Rt THAGEHORS HipfE % Rafoay R ot
process t paswahéecanirboveraghe #iicial cbapeimendrytdtatefitois theldezoddardp, 38,

40 and d tretchi bat 35, 37, 39, wet stretchi th i I
of ? Ee d:iorz)g{,rggg Ipla ev[gg)t ssepgndary s apeo%or?mvxvleg of arrglfﬁnelllngai)ral, 2‘, r]é’p ace

and 6 is not successful, remarkably improved convenience can be attained.
In any case, the artificial hair of thermal deformation according to a
user’s or a hair dresser’s preference can be manufactured by adjusting the
content of resins such as polyethylene terephthalate added into the main
material of artificial hair of the present invention, and hence it is possible
to provide a wig capable of adjustment of settability according to one’s
own preference by attaching it to a wig.

[0044] A method of manufacturing artificial hair of the present invention
is explained next. An apparatus used in the method of manufacturing
artificial hair of the present invention is explained first. In the
explanation below, the resin to add into a semi-aromatic polyamide is
polyethylene terephthalate, but it may be as well polybutylene
terephthalate or others.

Fig. 6 is a diagrammatical view of an apparatus used for
manufacturing the artificial hair 1, 2 of the present invention. As shown
in Fig. 6, a manufacturing apparatus 30 comprises a hopper 31 to store
pellets of a semi-aromatic polyamide and polyethylene terephthalate

resin as raw material and the pellets of a semi-aromatic polyamide and
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[ 0045] The extruder 32 is provided with a heating device to nelt pellets of
a sem -aronmatic pol yam de and pol yethl ene terephthalate resin as raw
material and the pellets of a seni-aromatic polyam de and al yet hl ene

t er epht haFagtish ézanslabanat §i(nh 2pBli6tiol raw material , Hig é 7/955439sper se
and m x honogeneously, and a gear punp to supply the rrelt to the outlet
32A. [0046] The outlet 32A of the extruder 32 has the pre-determ ned nunber
of holes having the pre-determ ned dianeter. The filaments com ng out of

h | 32 ed h hi 41,
L Dl st P ERnTentel BeitnaT It 5 & BRtaiBinE oS raY e TR K
SE re% CE! ngxtgmldler%z tohen &1t reaid dmeaal rrawcltm(;:ari]l@rtwllt;) teﬁ ﬁgue@fchhﬁgeﬁaﬂéiﬁr?é\m
retcnin e
Stretont ngodey the (BrasdBaped melt dibbaterd Fhman aytict B2A pitER DeB%L chi ng

roll 38, kheadédnf t(ﬂfeyexsﬁrhabmmgaﬂtﬁfahroiﬂldp angcHine 4plﬂ6t146115hp64&iﬁaﬁl roll
40. Here stretélhl ng treatmeng is a to the SO|IdIf é;‘&{jrcber nmber at

the firshailoviahhneg ftens styale Hi&@h?’ﬁpﬁ t@@tp@pmoprqqepgtt 6?9 ¢r with j r st

stret chi ngacH fsg&p B prisidP Rt tehify trBﬁsfSAPGBG megbery Aud Ay @esdtRinge
roller speed of =~ the second stretching roll’ 36 wih respect”to the roller

speed of baths BPsB7, &% ewchiwet sletcling hath in Islélébrﬂf ther dry isitrefchingt nent
is applieg ﬂpﬁ ?Q fi ber menber by increasing the roller speed of the third
stretchin 38 with respect to the roller speed of the second

stret chi ngp04ﬂ]l Thé exéraden &%n@ptowdedemﬁhomhapplnge@b\tme fto meeltipelledl afed and
rel axing gtretchin trea nent abl ll#é {1e si.ze by

foc narnd St Refidarld Ba1VRIad AndPBolReRichs by rE AR s pect
to the rohkastersyiesad Cﬂhet taelléh; ofl a sémétarbnngtic Qioﬂyé;ﬂldé'ieﬂﬁi m&yyﬂﬂ@né he

fourth st etc?légroll 40 andthe rolimp machi ne 4 ere aiﬂlé(%:t;%rovided
an oi | i ng"d B jaje dpeilt (QItARINE COWTRNE| FAW (PG 1% Bn
appl i cati gispedé &B@&Z&Qﬁﬁﬂagenwwynhham geat piaprb- sdﬁ%?t:hel mhedfige to

manuf act ure art| ficial hair havi ng fi ne concave and convex portions 2a on
the surfable 8Ptlgt32A.cial hair 1, there may be provided a blast machine

(not showyo4e]r TRE'hat&: 32&%%@@&%11%?'3?1@& tflé’tﬁrbrde%i'ﬁltlﬁgﬂ%x?%& 40 and

the rollup machi ne 41. [00481 Explanation is made of the net
manuf act uef helesrhaving thie pmdeteﬂmmaglsdwgnem dhsafilamentoceming ou ofi g. 6.

the outlet 32A of the extruder 32 are rolled up to the rollup machine 41,
as illustrated, consequentially via the quenching bath 33, the first
stretching roll 34, the first dry stretching bath 35 or the first wet
stretching bath in place of the dry stretching baths 35, the second
stretching roll 36, the second dry stretching bath 37, the third stretching
roll 38, the third dry stretching bath 39, and the fourth stretching roll 40.
Here, stretching treatment is applied to the solidified fiber member at the
first to the fourth stretching rolls 34 to 40. First of all, a first stretching
treatment is applied to the fiber member by increasing the roller speed of
the second stretching roll 36 with respect to the roller speed of the first
stretching roll 34, next a second stretching treatment is applied to the
fiber member by increasing the roller speed of the third stretching roll 38
with respect to the roller speed of the second stretching roll 36, and
thereafter tension applied to fiber is relaxed and relaxing stretching
treatment is applied to stabilize the size by decreasing the roller speed of
the fourth stretching roll 40 with respect to the roller speed of the third
stretching roll 38. Here, between the fourth stretching roll 40 and the

rollup machine 41, there may be provided an oiling device for electrostatic
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I n the manufacturing apparatus 30 shown in Fig. 6, pellets of a
sem -aromatic polyam de and the resin pellets for coloring with

pol yet hyl ene_t erephthal ate _as _a base .and contai ning colorin ignent are

mi xed andbeghshiteanslatiopeot ft T aePSEAtABA ratio into tth%%@BO%’QG%%
changing the mxing ratio of resin pellets for coloring, the hair color of
artificial hair 1, 2 as the final product can be changed. [00491 The pellets
i nside the hopper 31 are supplied into the extruder 32, the nelting pol yner
31A fron1kneadiqgh£he @glleﬁs in the extruder 32 is discharged fromthe
outl et 32RICHRMIHENG, FOWRianed nelt is solidified in the quenching bath
33. Tenpefeodrlelwicasbeoqmeanmifasuteastifididlshaipr 2flerdbkyfiabadncd@e-a®® C for

productivity. If tenperature of the . quenchi bath 33 js Jow, it is not

pr ef er abl EOR YAt PULERSc oAt Bt ?h% ﬁ?@acﬁﬁﬁéﬁ{}%@}%a 15 ﬂF%%‘Fe MRRY Pesin is
di schar gegrovidetlos bPadtShidRhanE (hos sHewm)ffok Rtirfd Retreltanaft P&wedPBhact i ng
the water first, deviation in | ecul ar structure is caused by

crystal | fourt rﬁté?tchh&gﬂﬁﬂi%aggst?lﬁ_rﬁib’db%c @fd- that of the outside not
proceedi neodlis) BRpl@ddof Ol nfite R (1 Be@RRLE mAAuILNRIAR a i ladS

wavi ng shape". [f tenperature of the quenching bath 33 is too high,
crystal | i hait dn2ofsing the -appagetusBOtshovorseddgt 60 nmuch, resulting

fi ber-shaped ne i -]t i i.n e cut of f
during str et chi by th ARGt A bddatht A ShD, BR5E"E, JARIEH A L

fi ber menbemi-aromdtic spoktapidd andetthlei psinr epailetat fos aploriegl withhe
first and_the second, str hj rolks 34 and 36, .the second. step, of

St 1ot o mBoNEEBT RN tePE R 450% bhs? Gull fortinine SoBF Y BIGhFRE Ae ng

][ol | sh36 miﬁteﬁ&n(iil‘sillpltﬁi'fe?% &h a‘ﬁliengré'deﬁénri]ﬁﬁ?ed $aﬁppiéiteﬂt}ibyhopbexa tﬂﬂ.rEyaEd t he
ourth stretchin olls .38 and 4Q. By t irst and.the .secand stret.ching
{ Pont mont CRARAUTE 5he mBting, Bln o1 zeen HElletp ot PIoring, thdiair elokad) | sh
transl ati g@tificiAHaidPRd §8the FiRTHrbERe0 ¢ARGRARngAP51] By adj usting such
stret chi ng_condij a hol e djaneter _of the lgql;:il'et ?iIZA, spi_nnin

condi t i onf0@4EFRT I Ogléh%griaﬁ%t}ﬁ PRReR &N SHPP LA Intesthe eetrides3%,0 t he
or the welterroRiht ROy Hih HGHRHAIIRE B poets bl Phe Ept e oo ng.
bat hs, ar digchsirgedHaom the gutleh 324, randithe fibeggshapedvmalh ipeblidifigd ene
terepht halgs eqﬁ@ﬂcﬁﬁlgorl&e&% péﬁgn%ﬁp@faefu?gdgﬁ {1 Oyfenching bath 33 is
preferably about 40 — 80°C for productivity. If temperature of the
quenching bath 33 is low, it is not preferable that, upon contacting the
quenching bath 33 after melt resin is discharged, as for outside and inside
of the fiber-shaped melt contacting the water first, deviation in molecular
structure is caused by crystallization of the inside resin proceeding and
that of the outside not proceeding due to rapid cooling, bringing about
“not straight such as waving shape”. If temperature of the quenching bath
33 is too high, crystallization of fiber-shaped melt proceeds too much,
resulting fiber-shaped melt in weak stability to stretching, causing
frequent cutoff during stretching and hence poor productivity.
[0050] To the solidified fiber member, the first step of stretching
treatment is applied by the first and the second stretching rolls 34 and 36,
the second step of stretching treatment is applied by the second and the
third stretching rolls 36 and 38, and the relaxing treatment is applied by
the third and the fourth stretching rolls 38 and 40. By the first and the
second stretching treatments, the total stretching ratio is about 4 — 7

times.
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sem -aromati c pol yam de. [0052] Explanation is next nade of a method of
manuf acturing artificial hair 5,6 having a sheath/core structure in

accordance with the present_ _invention. Fig. 7 is a diagrammtical draw ng
of an app&n@ilﬁg teansglaignios PC 158410R  ng the artifi ch{T/ﬂBZPOEF()@Mgﬂd Fig.

8 is a diagrammatical cross sectional viewillustrating a discharge part
used for the manufacturing apparatus of Fig. 7. As shown in Fig. 7, the
manuf act uri ng apparatus 50 conprises a first hopper 51 of a polyanide resin

f th ti. A . h .52 of i - t] | i d
Lo e, SRR, BOrAAGRLT ny By RS DRBTE o BOIE cRBURY e BBy o e
fSB, tgtza enutllede321§,1@phnditnhg5§gh?ﬁi¢r&1 ysg_ahdafrr‘]tembelntaeuﬁavmfgﬂg@rQ?nchm@:ci ed
rom 52, uenchi ng. 0, sol.i e.ne read di schar rom a
(i Schar ge0pEl £ aherizstede ko e Srerlnint JE1) Rededst A BinsTa 3R AESRe
the extru€iess drpEiratelihgBathrgt the WetBtaetehitd b tANd ndost sie BESAPBo ON t he
surface, and thereafter vja t)hree stefp(gaﬁgretchl ng ther mal I.reat nt

processi n@he 63} dW stredelme; %ﬁl%(?fﬁ‘jﬂ agk _ﬂe?‘(ﬂ"ﬁnn € IARYIABUIGY I and 59,
and a dr YW}ﬁEH‘%;d}gétr}ﬂd@ﬁé rﬂeﬁ%@lﬁ'&%aﬂ@hnatéo%ﬁﬁg%gﬁ?éﬂ‘w'aﬁ'e' d3dd ¢ aand

again dry stretching baths 60, a bl ast hine 63 for formng
further tHemivgnoatec palyageieex portion 5C on the thread surface, and a

rol I up "W e 0] | tidlcl i nﬂﬁ% o, sired
extent W tF %]h]eﬂ@(é}%@?ﬁ{r}r}ééﬁiq%extt gtga aFO@S%%%hgﬁgQ{ru er%%g‘?%ngn%}tggﬂggre
provi ded Waih 536 heatingga ddaeiatk/cove stetictyrel irctasceudancaswith thei peeseasi ns, a
kneader te ﬁ(j}&tﬁgﬁgse and m x themto honpbgeni ze, and gear punps 51B and 52B
to supply e ting polyner 51A and 52A to a discharge part 53. The fi ber

out of an outl eFig53Gsad dagismheatiealpdrawhdg iof awldppcirapus G0aused | fop

machi ne 64, vi .quenchi .bath, .stret chij rolls,,.and dry stretchin
Daths s AanulRundetHOanEn o ai¥ iE A e €ie BaidREamilafpif tols "
PCT/ JP200 85 &364ZP viednd 1 isératin®i d idigclifgecpaitotsed €6+ thst mlainufReamengi on 61,

a stretching roll .to_relax the tensign applied, to artificial hair for
si ze stabappéaeti%?fG ﬁlﬂ 7aK§ iR Hi18e eﬁﬁ?apagufacé@éut& 8RPAEALYUS PBO54] As

shown in Ebfhprisest{6iret REPEHS1RAE pOIFaPide Rkl 66k YAd ShéatlCPHREN BIAC

circular double outlet fromthe inner circle part 53B of which is
a second hopper 52 of a semi-aromatic polyamide resin with polyethylene
terephthalate added therein for the core portion 5B, the extruder 51D and
52D to melt and knead the raw material supplied from 52, a quenching
bath 54 to solidify the melt thread discharged from a discharge part 53
formed from the melting polymer 51A and 52A kneaded in the extruders
51D and 52D, and to form a concave and convex portion on the surface,
and thereafter via three steps stretching thermal treatment processing
parts with each step comprising stretching rolls 55, 57, and 59, and a dry
stretching bath 56 or a wet stretching bath in its place, and again dry
stretching baths 58 and 60, a blast machine 63 for forming further the
concave and convex portion 5C on the thread surface, and a rollup
machine 64 to roll up the artificial hair deglossed to the desired extent
with the blast machine 63.
[0053] The extruders 51D and 52D are provided with a heating device to
melt pellets such as polyamide resins, a kneader to disperse and mix
them to homogenize, and gear pumps 51B and 52B to supply the melting
polymer 51A and 52A to a discharge part 53. The fiber out of an outlet
53C of a discharge part 53 is rolled up to a rollup machine 64, via a
quenching bath, stretching rolls, and dry stretching baths as illustrated,
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di scharged sem -aromatic pol yam de resin nelt 52A with pol yet hyl ene
terephthal ate added therein, and fromthe outer ring part 53A surrounding
said inner. circle part 53B_is discharged |linear saturated _aliphatic

pol yani deEnglish translation of BB appligation [ 0055] Expl anaPCéEv{JPBOEE/%Maae of a
met hod of manufacturing the artificial hair 5 6 wth said nmanufacturing
apparatus 50. Using said nmanufacturing apparatus 50, artificial hair 5 6
can be manufactured by rrelti ng each polyani de resin at appropriate

tenper at ure ,by. extruders feeding the to t i schar.ge part
55 ana. b danas GifiGe it pE ARt STt de el Bl beshRE RO
pol yet hyl eﬂ&ot@ﬂ@phhéabntsmn aﬂﬂhddttbearxeiﬁmal hait fer $1ﬁé@§tabﬂ[idt@omadﬂd 53B of

the outlet gnd lin ur at phati ¢ polyam de resin nelt 51A fromthe
out er rin@lgéﬁ'im ?&%Eé“t" et reéé’aleg sheath/ core structure. [0056] The

ratio of [G%Mohgnﬁh&irnth? Fighegyr tﬁ@t&hrsahsﬂgélpmasgclsp%wﬁraeaemmsan mel t
51A fed for a certain tinge with t ear punp 5 vol unme of

seni - ar ong@Reeysig e wardoyhie mtle o Hha yangisele pawdSHhohwhich iadded
therein 54fdhgd E‘ﬂtébrﬁ{lﬁrgﬁ%'hoo glé Sedai ied 59A %@ﬁ?w&ger@wﬁé“”ﬁ

ratio in the pr Esent Tnvention. er to approxinate t ng
rigidi ty térephdhalatief i addad haheresnt oandatfr@m nlteur aliterharing tpartsHE3d h/ cor e

wei ght t n fer t he

fange of - TfuptltiplThed ihats diftle 0ER BoBEs ikthatebd Bl Patutatl

wei ght r anliphaticspagamidedesor melt IﬁdAslreapdsdtcmly volume ratio is preferably

1/2 - 1/7 i§ rapge i.s pr ferr r suc pertieg s_.bendj ng

g ai ty 905 ERRIpRRBEE, 8 BEE HASE o MSthod LR AR ReErig §he S

hi gher thaetificZal haat 5,56 with é@id %Qﬁuf&f&uﬁhfga F»p@??tm@rs(bmsiﬁglmde, tﬂe
effect to . cont ute the

core portion 5B of artificial 6.
i ncrease afatbléﬁmgmg. @mwus| %taﬁ%'ﬁij} focqB hgnBanfarpzed g&wer
than 1/7, niél@ing éacﬁ f}ﬂ)lf‘yamlqeOEesiﬂeatcapﬁrwlht@rteﬁl%érﬁtﬁ?é %@ ektrudets ngt

pr ef erred for bend |gzﬁ becones too | ose to

Engli sh tﬁéﬁ%l@ﬁ)oﬁ?e@ﬂn@ eaﬁpltisdatﬂ%dmehﬁyw@@n %ésami b)héitlﬁﬁhaﬁrghﬁgr
0057] Th WhS

<[51rti f} Ci aF ﬁarﬁ%&?ﬁﬁg plb%} dxﬁ é(?grig%% |%geitr g%%i) I'S g@ R v(\an?l?eﬁéggﬁhtﬁ ég

for the eddedntherean ﬁﬁm thei wneracircls payt BB antlse owlett hads &

artificiakaiyrated aliphatic polyamide resin melt 51A from the outer ring part
53A to make the thread of sheath/core structure.
[0056] The ratio of the volume of the linear saturated aliphatic polyamide

t hat

resin melt 51A fed for a certain time with the gear pump 51B and the
volume of semi-aromatic polyamide resin melt with polyethylene
terephthalate added therein 52A fed with the gear pump 52B is defined as
sheath/core volume ratio in the present invention. In order to
approximate the bending rigidity of the artificial hair 5 to that of natural
hair, the sheath/core weight ratio, the weight ratio of sheath and core, is
preferably in the range of 10/90 — 35/65. As the manufacturing condition
to obtain said weight ratio of sheath and core, the sheath/core volume
ratio is preferably 1/2 — 1/7, and this range is preferred for such
properties as bending rigidity of artificial hair 5, 6. If said sheath/core
volume ratio is higher than 1/2, that is, the ratio of the sheath portion 5A
is large, the core portion 5B of artificial hair 5, 6 has small effect to
contribute the increase of bending rigidity. If said sheath/core volume
ratio is lower than 1/7, that is, the ratio of the core portion 5B is large, it

is not preferred, for the bending rigidity becomes too high to be close to
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hair 5, 6, such as stretching ratio upon spinning, thread dianmeter, and
bending rigidity can be properly determ ned in accordance with the desired

design. Ip this case, .the e of. sheath/core of artifiw ' , can
o trade nEmelsh EReatipRof B aPRlicRYSR: oper |y contr ol PEIERIRHDAS S
conditions. [0058] In the spinning for the artificial hair, the degl ossed
artificial hair 6 can be manufactured by form ng and growi ng spherulite for
t he concave and convex portion 5C on the surface of |inear saturated
aliphatic,, jjge resin as the sheath portion 5A by passing the thread
drawn fromthe outlet 53C through the water at 80C or higher in the

quenchi nglOGEtIHTBe, stratrhebg tAatio npasppead ande temes| apon cspianimgl ofhthe , and

degl ossing_t.o erase taur.al [.QO59: ods_ t Q. form | ne
concave a%an@&%}zhxa%o%p ?’? osri‘{laé tglﬁé)ctiﬁ%g rgﬁ}oe%ﬁ%ﬁg‘glecg aasnjglé)}}lgs (#1'3? ﬁ%{ met hods
of bl asti tige wohbesntiohal ianeifizadk hairesf nydos &hdnly.cEor dhd sdécynd certificiabe
thread su facg gfter chem cal trea%ment f th?%thre d

0

rigi nni r{g .or of. .
surface, BAPoReSUClndt SLESWHRIDE TAkFPRRSHHE RS tRPad A13m6Ees HY o t he
above- menbbAdRtk SPERNItY | dad fThy Propefly dedeshondd . in[ QREOFddrteordigh tke gi ve

t he proper, col or. and pearance as the artifici hai,r 5,. 6,. fhe pignent
and/ or dy@e%ﬁ986’<§sfgﬁ-?ﬁ} glp@opa&erﬁ_ sgapﬁmfﬁé{e ﬁ)corﬁ@fawfufml%k ik 5, 6
itsel f maysRee ldieededtlyeboddmttid8irchl36BY A% @@Eﬁﬁbﬁﬁ‘élﬁﬁg@pinh'ﬂﬁg second
artificial hair 5 6 has the sheath/core structurée with a sheath of

pol yam decorditipnsn t he outernost surface, conpared with the artificial hair

1 2 Th . e
than’ that o tae SERRMLIE FGY the Aptificiqlpttr, VA dRplinedd dlohbhdl P 0Nee i ¢
pol yam de6reagi be oranufagturssd bydormang anddgnawimggphemdigeddudhpidoncgve Al so,

by f ' he f] - tipn: f.a¢ . th

arti 11 o afufiapphklf SR 5co0d RRTREMRE bETimtal Nl ifatl | RGNy "¢

t her eby spolymmidecresihuaaltheagpesthapoetias 5Aiby pa2éingnghe shreadnddtaawnon of

DD P LG5 OeR g AT b R o R Btk da ™
bath 54, thereby giving appearance similar to natural hair, and
deglossing to erase unnatural gloss.

[0059] As methods to form the fine concave and convex portion 5C on the
thread surface, any one of the methods of blasting with such fine particles
as sand, ice, and dry ice to the thread surface after spinning, or of
chemical treatment of the thread surface, or proper combination of them
may be adopted, in addition to the above-mentioned spherulite formation
and growth.

[0060] In order to give the proper color and appearance as the artificial
hair 5, 6, the pigment and/or dye may be formulated during spinning, or
the artificial hair 5, 6 itself may be colored after spinning.

[0061] As described above, the second artificial hair 5, 6 has the
sheath/core structure with a sheath of polyamide resin on the outermost
surface, compared with the artificial hair 1, 2. Therefore, the artificial
hair 5, 6 of the bending rigidity higher than that of the conventional
artificial hair of linear saturated aliphatic polyamide resin only can be
manufactured with good reproducibility. Also, by forming the fine concave
and convex portion 5C on the surface of the artificial hair 5, natural gloss
similar to natural hair can be given, thereby so can the natural

appearance as hair.
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Usi ng the spinning machine 30 shown in Fig. 6, artificial hair was
manuf actured by m xing 3 wei ght % of pol yethylene terephthalate into MXD6

nylon. As_a raw materi.al qf tifj.cial hair, MXD6 nylo ellets M TSUBI SHI
GAS CHEM EAELMUPH@?,P agelicgiien v nyl on) and Q@"@/&ﬂg@@@émw
terephthal ate pellets (TOYOBO CO., LTD., RES530AA, density 1.40 g/cn8B,
melting point 255C) were used. The resin pellets for coloring were used in
whi ch pignent weight % of black, yellow, orange, and red were 6% 6% 5%
and 5% rgégfﬁbﬁv%y. [ 0063] As the spinning condition, nelting tenperature
of pellets was Q70C as the di scharge tenperature fromthe outlet, and the
out | et wab0062] cEkplchatiom is5next esadé i debail dvfaprampledhef tlkemmeatnt e of
the quenching.bath 33 was 40C. [0064] For stretching conditions, the speed
of each er‘feé&IQﬂ' the first to the fourth stretching rolls 34 to 40 was so

afli ust edI t hgg tUsixeg/$h@gpin1@ing5ﬁra@h¢ﬁé g0adhow iR RiE. 6f lalaﬁfiiciailclhz:!;ig was r 4wgs
ultinate n. at I s, e Seco tretcnl ro S e Nas .
times thag‘?’&’fu#laj‘ﬁb“ﬁdr EY mIxing ghWﬁbgef}toP/‘ldogzr’,O?Y%@lﬁq%}l? cFe§?P§MPﬁ%; 1p80 | speed
3? Wflsh_l- MXDFSFﬁyIdiﬂtAQBa rake rﬁ@ﬁégmfll_ of raqttiﬁili'tiﬂpflfa@iﬁl 1\/{3%]_[)6afi§{drh?e‘%lfé‘ﬂét h .
stretcni ng r | S a e I r stretcnln ro
36 A so, ETSUBRE G T EHIMIGALeTMEANE, nhpa ride BomasMihe 1 rst
stret chi ngylPand YolyetHy26RET fdrebhtRA1AtRE peBices (T YCBOCICRY], N TR h 37
was 150C as the secon stretching tenperature, and tenperature of the third

dry stret BR&HAM ﬂensigywaéomg@amlﬁ@&e?mti?@ 50 reehnpgd Thparesinre.  For
bl ast - helte Bitdlofng AP Eed in PRLCASeRMk Y SRR dORISBRPKLAGNEY oo
di amet er 8fangd, randased meeraftdot 6¥ed%yandé% awspecvélyi on as Exanpl e 1,
cxCet o Ry il ol SHRUIEL Sl 5 lhartial S 0
transl ati BA0® #3CThe pjpédheatgieote NPEEYaH20 (76 M6 B dutlatnahdcthe edtley whe sane
\(/:\gin glhil E}O”p‘f‘éviﬁéﬁ”%'iﬁl l15 Ro168 toft Iaa,% m%)l(i/i%tnwtle%n }tlee rt%%]ﬁehrgltﬁgee oF %héL 0

quenching bath 33 was 40°C.

[0064] For stretching conditions, the speed of each roller of the first to the

fourth stretching rolls 34 to 40 was so adjusted that the average

cross-sectional diameter of artificial hair was ultimately 80 x m. That is,

the second stretching roll speed 36 was 4.6 times that of the first

stretching roll 34, the third stretching roll speed 38 was 1.3 times that of

the second stretching roll 36, and the fourth stretching roll speed 40 was

0.93 times that of the third stretching roll 38. Also, temperature of the

first wet stretching bath was 90°C as the first stretching temperature,

temperature of the second dry stretching bath 37 was 150°C as the second

stretching temperature, and temperature of the third dry stretching bath

39 was 160°C as the relaxing stretching temperature. For the artificial

hair of Example 1, deglossing treatment was applied by using a blast

machine.

[Example 2]

[0065] The artificial hair 2 of the average diameter 80 u m was

manufactured by the same condition as Example 1, except that

polyethylene terephthalate was 5 weight %.

[Example 3]

[0066] The artificial hair 2 of the average diameter 80 x m was
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[ Exanpl e 4] [0067] The artificial hair 2 of the average diameter 80 p in was
manuf actured by the sane condition as Exanple 1, except that polyethylene

t ht hal_at e. 1 [ < aml e 5] [0068] Th i fici ir 2 of
the. over afbeliehdEranaBond B habr iaRaRact ur ed by the BaasBShATIeaH2ES ©
Exanpl e 1, except that polyethylene terephthal ate was 20 wei ght % [ Exanple

6] [0069] The artificial hair 2 of the average dianeter 80 u in was
manuf actured by the sane condition as Exanple 1, except that polyethyl ene

t erepht ha i.g % a 71 [ 007 ariifigi it 2 of
e aver ajit i iEEeet o) Uehe Teakd CERAIch | 88 " BixablBT L Gk Rt o
Exanpl e 1pokpethpienent@rephthylettoyw andOtveeightthal ate was 30 wei ght % [0071]
Conparat|¥'€ E!IExa les 1 - 6 are shown next in contrast to Exanples 1 - 7.

( Conpar at 3 %PMe 1) The artificial hair of the average dianmeter 80 p in

was manu{@@Er THebwurtificishrieaico2didfi dhe aavExagp| diametotrc80t Lhai was

pol yet hyl ene terepht ate, was not used,.and MXD6 nyl pn s 100, % 0072]
( Conpar at %%%@%yTﬁgea@ﬂq cF%‘I‘éj’ﬁ%ﬂnr Bf ﬁ‘@‘%‘)g&r ax\rkei HceREt dhago p in
was manupabieth9lbrtytdrophshakite angl 1 5areight Bganpl e 1, except that

pol yet hyl :ﬁge terephthal ate was 1 weight % [0073] (Conparative Exanple 3)
The artif LEXamMR% of the aver age dianmeter 80 u in was manufactured by the

same condihoer] TheEx30HlSall, h&¥CPloft hAb aRelySE hilanetderstPhLhal akgswas 35
wei ght % -28 English translation of PCT application PCT/JP2007/ 065429
[ 0074] manufacgured by the same condition as Example 1, except that
polyethylene terephthalate was 20 weight %.
[Example 6]
[0069] The artificial hair 2 of the average diameter 80 u m was
manufactured by the same condition as Example 1, except that
polyethylene terephthalate was 25 weight %.
[Example 7]
[0070] The artificial hair 2 of the average diameter 80 u m was
manufactured by the same condition as Example 1, except that
polyethylene terephthalate was 30 weight %.
[0071] Comparative Examples 1 — 6 are shown next in contrast to
Examples 1 - 7.
(Comparative Example 1)

The artificial hair of the average diameter 80 uz m was
manufactured by the same condition as Example 1, except that
polyethylene terephthalate was not used, and MXD6 nylon was 100 %.
[0072]

(Comparative Example 2)

The artificial hair of the average diameter 80 g m was
manufactured by the same condition as Example 1, except that
polyethylene terephthalate was 1 weight %.

[0073]
(Comparative Example 3)

The artificial hair of the average diameter 80 ux m was
manufactured by the same condition as Example 1, except that

polyethylene terephthalate was 35 weight %.
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(Conparative Exanple 4) The artificial hair of the average dianeter 80 u m
was manufactured by the sane condition as Exanple 1, except that

pol yet hyl gne..t er epht hal at 40..wei.ght % [0075] ( ' | e 5)
The” ar t1 1 RERUPR EAelBfop 08 PLUL ARBECH SRt or 80 u_m viasBCLARAULTIOFEEER, *: ne
sanme condition as Exanple 1, except that polyethylene terephthal ate was 100
wei ght % [0076] (Conparative Exanple 6) The artificial hair of the average
dianeter 80 u mwas nanufactured w thout using polyethyl ene terephthal ate,
and using (*QQ%% of nylon 6. [0077] The results of differential scanning
calorinetry (DSC) of the artificial hairs manufactured in Exanples 1, 2, 3,
and 7 ar e(édmwarmierxa%hgha 4D - 12 are the graphs showi ng the neasurenents

of differential c i a j ry. of rtpficial irs n tured
in Exanples 1, Tl}g %?ﬁg{nlgag. Lg{nﬂ t he %hreap%‘?g%% a<%1saé1|§é5t2e§ }agq sh rth en%ger ature
(O, and tmufactiiredt ebyaxtle i sany déor(divion Ass | Exaneple fI,oroxeegs. that 12,

mel ting peaks. are obseryv t, 237.51C and 256.33C for the artificial hairs
of Exanpl B@Yffﬁ%@%,teﬁmﬁ%ﬁaé%waegs%@ﬁﬁﬁlﬁgtt/?SJ nel ting points of MXD6 nyl on
and pol yefggydsne terephthal ate, respectively. The artificial hairs of

Exanpl es 2, 3, .anq, 7 re, spinned by m xi ng pol yet hyl ene terephthal ate
into ND(DG(’LQ@‘PBHI'%E}V% maqg)s, 5, 10, and 30 weight % respectively, and

it turned out fTRE ArbigicdPRC hamul 66 @id e_ﬁvéﬁ%&“&'ﬁrﬁ@@r tdps e WO wesins are
merely nut ualuléy gmxed wi t hout any reaction. [0078] The results of
ac

measur enefaENWACTHEd DY deher famoncontisionct 29 | Exaaapler Lhexgeptf thakl hairs
manuf act u 8§'eitﬁ RRRrEfhthalafe 4L ?‘@g{gﬁgﬁf bye Exanples 1 - 6 are shown
FI I s% ? } ed cdr

next. | ni ape nmenory (also ca ing) was applied to said
artificial0®lrs after spinning. Mrre concretely, the artificial hairs 2 of

-29 Engli ?@oﬁabﬁ?&%i@&i%ﬁf)l&g application PCT/JP2007/ 065429

The artificial hair of the average diameter 80 ux m was

manufactured without using polyethylene terephthalate, and using 100 %
of nylon 6.
[0077] The results of differential scanning calorimetry (DSC) of the
artificial hairs manufactured in Examples 1, 2, 3, and 7 are shown next.
Figs. 9 — 12 are the graphs showing the measurements of differential
scanning calorimetry of the artificial hairs manufactured in Examples 1,
2, 3, and 7. In the graph, the abscissa axis is temperature (°C), and the
ordinate axis is dg/dt (mW).

As is clear from Figs. 9 — 12, melting peaks are observed at

237.51°C and 256.33°C for the artificial hairs of Examples 1, 2, 3, and 7,
corresponding to melting points of MXD6 nylon and polyethylene
terephthalate, respectively. The artificial hairs of Examples 1, 2, 3, and 7
were spinned by mixing polyethylene terephthalate into MXD6 nylon by
the ratio 3, 5, 10, and 30 weight %, respectively, and it turned out from
the DSC results after spinning that these two resins are merely mutually
mixed without any reaction.
[0078] The results of measurements of thermal deformation
characteristics of the artificial hairs manufactured in Examples 1 — 7 and
Comparative Examples 1 — 6 are shown next.

Initial shape memory (also called curling) was applied to said

artificial hairs after spinning. More concretely, the artificial hairs 2 of
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Exanples 1 - 7 and Conparative Exanples 1 - 4 were cut to the length of 150
mm after spinning, were then wound around al um num pi pe of 22 nm di aneter,

and heat treated at ,180C f hours.. The artificial hai tive
Exanpl es Engﬁaﬁér%@lgtlegrqu{&'ﬁyﬂlpphgaggﬁe condition as ﬁgﬁ\%%‘%@@gg%gr
thermal treatnent at 170C for 1 hour. Next, said artificial hairs 2 were

wound around al um num pi pes of 70 mmdianeter, thermally treated by a hair
drier for one mnute and for two mnutes, and then cooled to room

tenper at Ugg, g SUL Wast&ﬁd do‘?ﬁ??f@ﬂib‘% R%gﬁ%fl Lo drrb %ug%: tﬁg%ngﬂﬁ to;t:ier from

a hair drier reached the ar rcral harr The curl di aneter
artificial50anm aftdrespaming, therenthen rveeune rovasl aleminuie pepe lofd22net er

of the artjfigi i te i o8l ¢ 245 R0 r . er.at ure,
the curl h%%ré?gietg? ’ égénlfg attetkﬁgnk;eg@\éﬁl%\%enﬁ\%a% hl}leogf rt% hgf'héaa ﬁgfrl‘t‘lwirfﬁha{lg%arrpoo
by war m waf €onoparadiveCEaradnplased aapb Bt woeoearlehby nhe samtlet dondition d¢ anmet er
of the artificial hair,2 steamtreated t eraiure between 95 and 100C
and thenabf}%‘? E5CsRY ﬁS&Hefﬁﬁggf%?W%n%F 3%99(§gﬁfédfl?8¥' respective Exanpl es
a][ldEXCOrrp?r at ilveNgmrr%diQSart{ﬁkﬁZBhaH% “ﬂéirlei ﬁo;}na?&banﬂpﬂutn?%@?thﬂibbs bl hai ][ s
0 anp - an arative es 1- .6. show n f e nges o
curl di arrgﬁépén dlametes, %ﬁgp t#@ﬁﬁ?ﬁ)@)a Bﬁﬂr (l@)erﬁ'g]éo tIRGRU LS a’élaggﬁhanges,
respecti vewy. mi¥nitessham@ itRehl Goolle Ao Fd¥m t BEmPelrhihird. aITHAI §urtaeé

Exanpl e 1 (pol yet hyl ene terepht halﬁje content .3 weight % _hereinafter
proper|y tQRPPEAYMETWASSERA? ) O ton5 Lurvhen Aeb@dr fram & babmdrigr weackhedr nal

treatment ¢hd %&ti?i&?al”iétﬁﬁ’sez.thé‘ Rl jdle®ér YRENS RRUERAaS hAID 23w HEA (3id8 MM

% BQ .
that after |eaving roomtenperature for 24 hours and after shanpooi ng

was 45 ntherrabtreaduientriyas nvenddedany diameder of thagrtificialdsaiz@ afteaf t er
Shape morki{iBe.fo" ol BETRGR LRIPeIEEY (hF dEAClol Dl
content Stewmipghatde, whee washeddthenstadterbefith esterdpad tley wamemnwiater edt ment
| eaving atOrGomnd Jriddbrilatso 33 1GLARE Cand SRS o BT, MR ols 188 T ana
43 nm r es@ificidlMediy,2 stesmnresatdd ay témpeeatustab gt vebap 85f i dil®9’C | andas 28
a1 ter (LAY o A oS8 SR o BRSPS Ll RS 12,
initial

and Comparative Examples.

[0079] Fig. 13 is a table for the artificial hairs of Examples 1 — 7 and

Comparative Examples 1 — 6 showing (A) the changes of curl diameters by

thermal treatment, (B) and (C) the ratios of the changes, respectively.

As is shown in Fig. 13(A), for the artificial hair 2 of Example 1

(polyethylene terephthalate content 3 weight %, hereinafter properly

called PET content), the curl diameter before and after thermal treatment

for one minute by a hair drier was changed from 25 mm to 48 mm, that

after leaving at room temperature for 24 hours and after shampooing was

45 mm, thus resulting in secondary shape forming. It was 30 mm after

steaming, thus it could be seen to have nearly returned to the initial

shape memory state.

[0080] For the artificial hair 2 of Example 2 (PET content 5 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 25 mm to 45 mm, that after leaving at room

temperature for 24 hours and after shampooing was 44 mm and 43 mm,

respectively, thus resulting in secondary shape forming. It was 28 mm

after steaming, thus it could be seen to have nearly returned to the initial
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English translation of PCT application PCT/JP2007/ 065429 shape nenory
state. [0081] For the artificial hair 2 of Exanple 3 (PET content 10 wei ght

2 hai 1 ARl RE NGB R APBLARIED 4zmm ¢ hat - af tEL TARRT0E P Eom
tenperature for 24 hours and after shanmpooing was 41 mm and 40 nmm

respectively, thus resulting in secondary shape formng. It was 27 mm after
steami ng, thus it could be seen to have nearly returned to the initial

shape mg@%%éhﬂ%lﬁg 3[99«5(8%] For the artificial hair 2 of Exanple 4 (PET

cont ent e curl dianeter before and after thernmml treatment
for one nl0081d Egrr ahe haa'trfmial brimdsofchaaggede f& AETscanbentd MDmeughh%) after

| eavi ng a [Q fte i 39 mm
thus | Peathd PREF S-ERES et oRl AtebPhF Al iAo RS WIRlE By
thus it hain driee vss@nhangbd\feome% lgny &6 U2nen, that étemicaivang sitapemrenory
state. [0083] For t i ficial of Exa le 5 (PET content 20 wei ght
5 i ne EIRPCEACHRE GF ThboreS e ARes haTaPIRIE Fas b A SRAAL TNt o by
a hair diégectivelghtiigedebultih@Innwedondagyma hat;iwtfoﬁﬁi@g Tte@isn@7 akant 0OM
terrperaturf for 24 hours and af&i{g sha lc1) ng was, 38 nm and 3@@
respect i vaItETr ster@ingsthus Heoul n?w %Yl%ﬁ@af’b’r Hthgnedto watigh after
st eam ng, shAps ndmbPyLEhtRe seen to have nearly returned to the initi aI

shape msrr&(x&ztate 008’(f] For the artificial hair 2 of anple 6 g’
content 2 gher ¢he artificial,hpiy2pfcEapmple o &P Eﬂ‘dccﬁi’f{e@ﬂ khaeaght /?)eat ment

for one ”%lﬁ?é“cﬁrpéha‘ine&q'ﬁefgi‘é hd"%fte @H@ﬂﬁglgf%@at&l@’ tbp3taafter

| eavi ng at room nperature for 24 ours an ool ng was “34 mm and
33 mMm rbgpedrnewews Changedefsqmt 2hgnim te ddomatarthat adpey e@rvrrrnagit taomas 25

m tf“;lt er éﬂn memmy S %ﬂh?@%%%ﬁ’{oéﬁg Eﬂatll%fo%lﬁgt%fa@e% QH?J e‘tﬁh¥ t° the

(PET cont ee&ulﬁﬁ1g/\m genorﬁ@a,ry sh@e:fuﬁmm@rfbtvms Béfrone affreat siéaﬁnnghdahual
treatnment . fo

d h d, f 2
Lher Tt eit e Sattdnive Beal fofirh€h 5B SHERAE Shabe BéBo Lkt e
stayed unf0GsgleFonshdrtifivial hasr ResfiExhngplers $REGhc@itensBpevdightrivly. |t

was 25 fter, .stea thus re urndco letely tp the initial shape
menory st ¢ curl diame erntgefore and aft Rermal treatmént for one minute by P

hair drier was changed from 25 mm to 38mm, that after leaving at room
temperature for 24 hours and after shampooing was 38 mm and 36 mm,
respectively, thus resulting in secondary shape forming. It was 26 mm
after steaming, thus it could be seen to have nearly returned to the initial
shape memory state.

[0084] For the artificial hair 2 of Example 6 (PET content 25 weight %),
the curl diameter before and after thermal treatment for one minute by a
hair drier was changed from 25 mm to 35mm, that after leaving at room
temperature for 24 hours and after shampooing was 34 mm and 33 mm,
respectively, thus resulting in secondary shape forming. It was 25 mm
after steaming, thus it could be seen to have returned completely to the
initial shape memory state.

[0085] For the artificial hair 2 of Example 7 (PET content 30 weight %),
the curl diameter before and after thermal treatment for one minute by a
hair drier was changed from 25 mm to 30mm, that after leaving at room
temperature for 24 hours and after shampooing stayed unchanged as 30
mm, thus resulting in secondary shape forming. It was 25 mm after

steaming, thus returned completely to the initial shape memory state.
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-31 English translation of PCT application PCT/JP2007/ 065429 [ 0086] From
the results above as shown in Fig. 13(B) for Exanples 1 - 7, the initial

G rr, |t nBeEHSh franetatioh ol BCChaRPHoRiaRe Tor ming. and PEAIEARyTpBa2d

deformation ratios were 192, 180, 168, 160, 152, 140, and 120 %
respectively, which shows that t he t hernal defornati on ratio is |lower as
pol yet hyl ene terephthal ate content increases. The thermal deformation

ratios of [ddS%]CFfdmdch%%tsﬁttgoél?&Jbe a%rgnJVtﬁtalFlgguB@%)?fang%ntoﬁgyum at room

t enperature for 24 hours an ter shanpooi ngh)em kanpl es
1 - 7, vmthmlmlﬁm/]@h&m nmereorh et aiel ijaftofmml rramwas thetmaly trasted

ponethyI ner e t for
the arti fi8 |aI %pmh%l %rrpar a%lﬁ&tén%xﬁ{ ﬁ%%gﬁga%gE%z%% 0}1?888 }}ﬁ{%q@%}o it
i s seen ttladrmkdeforin atieamentios bwed e kQ%,nHSO,aIﬁ&,rm(DLeIMI 140,esaidd20 %or one
m nute by_a hair change ro 25 0_5Qr that. after IeaV|ng
ot "Foom t Edhmerkvelt FhidESnRRANER e atra LRk mitien el iskieeSas 50
nm alnd gﬁomh§Me Sél%@ﬁithalateﬁe%ﬂnemttihﬁreaéésf.i’Eh@|th|@iiiﬂa10d(Tf63ﬁimli(ﬁiI ve
Exanpl e PET t ent t , 11.}S. geen that cur i amet er

bof or ¢ antAtP Of IBRariFh Aiaptatet il fer artibRial iFangt & Bited IRaFIne At dbohe
changed f tafip@Patiivet ﬂ)r5Q4 Hourd haid affier shaaidvingt wes®m4 engeatgiifer f or 24
hours and after sha s 49 ﬁnd 32 ter steaming. Lt is seen
fromthis X?Hbﬂleﬁﬂe— fw&% ﬁﬁ‘% e thermalgeformation ratio is lewarpl es in

case of GO h{yyalmaptﬁh&m%ecroatéﬁ%a@asém% and pol yet hyl ene
t erepht ha wel % in arative Exanple 2. [0088] As for the

artifici alOQﬁﬁ rO@ftlreo@rt}mrahw@ Et‘atrhﬂ ertaficpthaismf Gempasatise dhxample it is
t hat ¢t i

it e by Lo tear $batehCORE EleHickyL BNockl PRLe IETTRL i bR Olort MndTl, |

at room t efteertheumal ftoeatienb forsonmaniafuterby aﬂmmahummscllmgmh@@m as 27

T o2, CBLEL] 8PN e R TR 000 B,
cont ent 4afteeishsam pOoinigt wias wedrandeat at ) nomy landi at'mnm aﬂtetresteahﬁmrgal
ot e O B b COEl s o BEEhET o5
and al so Rbight 3b) et it eeem nhatt thes curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 25 mm to 50
mm, that after leaving at room temperature for 24 hours and after
shampooing was 49mm, and 32 mm after steaming. It is seen from this
that the thermal deformation ratio was higher than in Examples in case
of Comparative Example 1 where MXD6 was 100% and polyethylene
terephthalate was 1 weight % in Comparative Example 2.
[0088] As for the artificial hair of Comparative Example 3 (PET content
35 weight %), it is seen that the curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 25 mm to
27mm, that after leaving at room temperature for 24 hours and after
shampooing was unchanged as 27 mm, and 25 mm after steaming, thus
showing to have almost no thermal deformation. As for the artificial hair
of Comparative Example 4 (PET content 40 weight %), it is seen that the
curl diameter after thermal treatment for one minute by a hair drier, that
after leaving at room temperature for 24 hours, and after shampooing
were all unchanged as 25 mm, and also 25 mm after steaming, thus

showing to have no thermal deformation.
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showi ng to have no thermal deformation. -32 English translation of PCT
application PCT/JP2007/ 065429 Fromthese observations, in case of

pol yet hyl ene .t er epht hal at e r 35 weight % as in Conparati I 3 and
4, it is g{é]’&lﬂsgﬁéﬁnd%w&sqﬂ%é%@ﬁﬂicﬂ?nno t hermal def o%ﬁ/ﬂﬁﬁoﬁ@%@ace.
[0089] The artificial hair of Conparative Exanple 5 is that of 100%

pol yet hyl ene terephthalate, and it is seen that its curl dianmeter before
and after thernmal treatnent for one mnute by a hair drier was unchanged as

25 mm that after |eayin t _room rature.fon [S and a r

shanpooi ng and E}r?%lr %}é?%arﬁ%ﬁﬁrﬂvgﬁi’rﬁga&% §g prﬂlﬁf g@’ryggﬂﬁoterwgmfattg

def or mat i onenSSumedght®s asl in ICdrhpacativerixamplesadt ahdcd,alt mbeemwfthat

pol yet hyl ene terephthal ate. ,[009Q], The artificial ;hair of Conparative

Exanpl e GaEgmﬁgage lrﬁ!/‘f 3R té‘%m’é’adle}?npg{l%‘e%%teﬁéﬂaﬁ‘s curl dianmeter before

ggd after ég@m]rra‘lhet aeﬁlgi@ﬁarlt lhailo_rofOGBniﬁafmftﬁleb)E)ﬁnhpld 5111:115 etrhzafaﬁf cmmgeddf rom
mmto that  after avi ng at. room tenperature for ours, an

after shamg@thﬁe%ﬂ:_@r@i@ﬁi&%ﬁ it d8 pier Ut 1t el ﬁ@tmef_éfguﬁ%ﬁ%ﬁs in

secondary aqfdapterd ofhErathl Ithey@iefECfort @nke Bin wid Ayt &f BARAWHAGr WwHYS

nearly returning to initial sha?e menory state. [0091] It is seen from

t hese obsamghangad améd mmgthahaltesloavngmatroom tempetagnre fo1 34 drours,
ol yet hyl : : 0,1t ti.AN
pol yet hyl g %la%&!égpmégtﬁb%@&aaﬂdwﬂt% s@eaﬁ%gg% all éﬂgb% AR A i 2?% o

occurred, t I's, n . ting i n secondary shape form nfgmﬁ

13(C) showhermal sleformationt eacairsed atall ihadheatonieimsionali artificiad ihagr (of)
before an nt for two mnutes. For the artificial hair
of Exanpl goﬁeztﬁgjfélgegﬁ%hmégg\%?ght %, the curl dianmeter before and after

t her mal t 1@Q90dk Mhewanstifitial dexdr fofofvdparative BEsample Guisi made phieylah 6,

o or | G I R A bt o el
was changdelr bhenmizbterbyt® Hadrmiriane dshehange ddtorde3®@ mni t@r84min, chsas 208
AT TR IR R M KON G e T ML
S0mMm  and wdie $HemmrB1daher Fespleetivedt, i thufiofP0sitting in secondary shape
forming. It was seen to be 31 mm after steaming, thus nearly returning to
initial shape memory state.
[0091] It is seen from these observations that, for the conventional
artificial hairs of polyethylene terephthalate and nylon 6, almost no
thermal deformation occurred, that is, not resulting in secondary shape
forming.
[0092] Fig. 13(C) shows the curl diameters and the thermal deformation
ratios (%) before and after thermal treatment for two minutes. For the
artificial hair of Example 1 (PET content 3 weight %), the curl diameter
before and after thermal treatment was changed from 25 mm to 55 mm,
and the thermal deformation ratio was 220 %.
For the artificial hair 2 of Example 2 (PET content 5 weight %),
the curl diameter before and after thermal treatment was changed from
25 mm to 52mm, and the thermal deformation ratio was 208 %.
For the artificial hair 2 of Example 3 (PET content 10 weight %),
the curl diameter before and after thermal treatment was changed from
25 mm to 50mm, and the thermal deformation ratio was 200 %.
For the artificial hair 2 of Example 4 (PET content 15 weight %),

the curl diameter before and after thermal treatment was changed from
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For the artificial hair 2 of Exanple 4 (PET content 15 weight %, the curl
di aneter before and after thermal treatnent was changed from -33 Engli sh
transl ati on of PCT application PCT/JP2007/ 065429 25 mmto_48 and th
thermal dE&mnghghitrenslabionolRsT aoplivgtipsr the artifici aPGIdIP200 Gééaﬁme 5

(PET content 20 weight %, the curl diameter before and after thernal
treatnent was changed from 25 mmto 46mm and the thermal deformation ratio
was 184 % For the artificial hair 2 of Exanple 6 (PET content 25 weight %,

t he curl aneter pefore fFter th eat nent was,ghanged from 25 mm
o aomm ARABERE ARBP R RnddRs HEE Tt ST B apie 80 AT IoZ Hheart el al

h?ir 2 ﬁf Exi'irmFer theRETifecial %Iaﬁr aooﬁ/\Exahipl%s (PErIecmnrelntomngght 96X, orfe and
after ther at nent chan 25 M to 35nm a t er ne

e or mat' bR 4] 8 4metar B Tyrerpmal 21 Wsstent s hutrd e

case of thenfip to UeaAhTRAN t‘lie%e@indl%fﬁl‘ﬁ%‘tﬁfh tatie wd18496. of one mi nute
the curl dianeter chan%l ng and .the thernmal defornmation ratio were |owered

as pol yet hyl enBor éhepritHigial haind: ehExpmupleds SAET coutept @b wedght ek hand,
for the agﬁé feu®l ﬁﬁ%ﬂ?'tér BE£d S@”?x?%raatf%%g l?g]"iﬂm Breatnldit’ Qrﬁlﬁi}{%ﬁe(& wRmht 9,

the curl anet er ore an t reat ment or two nutes by a
hai r dri e2bwam th4R2gud, andrhesthermal Mormtmnnam@vaméﬁ&% def or mat i on

ot 236 W?O'E/O%,ile:%glfg&EF fhl (ﬂ‘ §| QI‘EE{B OI’ e an gﬁte%t%r maghf %)P‘ET

content 1 weigh reat ment
was changéhle feurnd2dmete t beﬁﬁmmnd Eﬂftblt higertrhal teda tded mtr watsi dranged fromms 232
% Fromt

iS_.seen at a % IMXD6_ a |ght %
pol yet nyl endnm b ghEn abd 1 tsmditoBmalinh Fatl watddo tay v
ﬂef or rr?tl on rat Feomashki glbennlécts?gtéova Examplsggn EH994]1n|;0asé hh@f ahtakfngdi al
alr o rati v e . cani en wel , the Lanet er
bef ore a%r%% ttﬁHPFra? ltWQaml‘é‘ﬁ‘c-{e%&n% & Cage | ORES HHH‘gegﬂ? rGHlo5 mm
to 30N digmbber thanshg cbqfcpw@tﬂmmdlaaefbrmléﬁ%%o hedret vévdd hisci al

hai r of Conparative Exanple 4 (PET content 40 weight %, the curl dianeter
bef ore an®obratbylenfterephthalate pontemyincraased.dri er was changed from 25 nm

to 28mM #5693 en tHEHIRr HEhA! Y L0 ab BlcPal'RRir ld2Conparative Example
1 (PET content 0 weight %), the curl diameter before and after thermal
treatment for two minutes by a hair drier was changed from 25 mm to 59
mm, and the thermal deformation ratio was 236 %. For the artificial hair
of Comparative Example 2 (PET content 1 weight %), the curl diameter
before and after thermal treatment was changed from 25 mm to 58mm,
and the thermal deformation ratio was 232 %.

From these, it is seen that, in case of 100 % MXD6 and 1 weight %

polyethylene terephthalate in Comparative Example 1, the thermal
deformation ratio was higher than in Examples.
[0094] For the artificial hair of Comparative Example 3 (PET content 35
weight %), the curl diameter before and after thermal treatment by a hair
drier was changed from 25 mm to 30mm, and the thermal deformation
ratio was 120 %. For the artificial hair of Comparative Example 4 (PET
content 40 weight %), the curl diameter before and after thermal
treatment by a hair drier was changed from 25 mm to 28mm, and the
thermal deformation ratio was 112 %.

From these, it is seen that, in case of 35 weight % or more of
polyethylene terephthalate in Comparative Examples 3 and 4, the

thermal deformation ratio does not almost or entirely occur, that is, not
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Fromthese, it is seen that, in case of 35 weight %or nore of polyethylene
terephthal ate in Conparative Exanples 3 and 4, the thernmal deformation
rati o does not alnost or entirely occur, that is, not _-34 English

t ransl at i BmgbshpomslppionftB @R apelicatono7/ 065429 res uPQ’I?{éP»‘ZaO%/@@éAaar y
shape form ng. [0095] The artificial hair of Conparative Exanple 5 is that
of 100% pol yet hyl ene terephthalate, and its curl dianeter before and after
thermal treatnment by a hair drier was changed from25 nmto 26mm and the

t her mal def orlrration r at idg,)ﬂvvai1 104. % .The artificial hair of Conparative
Exanpl e 6FfSliRgIhPeqRAdATY $hape fofPUNg | 4i aneter before and after

t her mal t {@E95TeThebyrifibRilr hdii of Gempirarged HxaampRS 5mis tthat3b6fmM0o®@ad t he
t her mal deffrngtion rati o Vﬁél %17 % . Fromthese, it iIs.seen th!gi, éor t he
convent | oRalyeapYiane:j tereRhihalatem ANds it§oyE a@ﬁ@%b@?@f@haﬂ e2HR8 nyl on
6, the th%@ﬁhaﬁ@ﬁéartﬁgetdtlcmy aﬂ?éik‘?lrﬂéﬂwﬁ@tchﬁh@ﬁtfrbﬂl%@% R526:Re4 "Bhd

treatnent tinme was nade | onger, that is, not resulting in secondary shape
fornmi ng. theothemmabndefoymafage ratiei manadOdetp. pEhe oprtificiad thairsafe

condi ti On(ﬁﬁgﬁ%ﬂ, hat: .t igigchal ' . around
al um num pi pe a&?\ﬁéé’ﬁ%&ﬁ]} %%e?elﬁ I{c])gd_é[g*f nrh‘rflbbl%gﬁq 1F§s‘@gflr§balvi§§¥é§$Hé;%g?her
secondar y asidapfsef theimgl éfeatixempbgsa hain dviearstaSainaaugati frenELampneso1 to 6,
wherein ( o] t C dj . pal treatnment, and (B)
and (O slhg‘)‘(;)\/"\/ﬁi1 h\éﬁdc%%ntg}}e%él arla(!(?%gfﬁ]]%trnoﬁg%s'tggr‘fvb %sr (i)?n?%. 14(A) that, for
artificial hairF2omf théseanil & dedriPEhacpfiirehhe Zomvieghtiortdl, attificialrhaits anet er

before and afte n 1 nut e t her treai nept hy,..a ir dri.ep was, .changed
From o1 s ShpalEthRlrnrferkpBHRRIath o Rglon O Bk hetmal dffndtipnos
hours andragibtdidl wdtodipestidcréduéesas eheitrhhD Erdal nEATONHR Was iapge lefigdng. |t
was 24 after steam , .thus it could b? seen to have nearly returned to
the inittARt Lhapd tes 3g§p§p§9n BOOTPARSLOIRING i cial hair 2 of Exanple 2

(PET cont ¢p096] Wetaidary shdife foriding ks eheke! péFopmd dafdyertnesdthaut e
thermal treatment by a hair ~drier was changed from21l mmto 43mm and that

after | ea¢PRgitign rasoboyenpieantutbat ghezapusupstifisinlahasy Zeapovenad42 mm

and 41 MMrof RIRAGHIHERY pibdHaVEAS Y dinfiterel c?ARORMAT Y Shape forming. It vas

Fig. 14 is a Table for another secondary shape forming of
Examples 1 to 7 and Comparative Examples 1 to 6, wherein (A) shows the
curl diameter change by thermal treatment, and (B) and (C) show the
changing ratio. It is seen from Fig. 14(A) that, for artificial hair 2 of
Example 1 (PET content 3 weight %), the curl diameter before and after
one minute thermal treatment by a hair drier was changed from 21 mm to
47mm, and 45 mm after leaving at room temperature for 24 hours and
after shampooing, thus resulting in secondary shape forming. It was 24
mm after steaming, thus it could be seen to have nearly returned to the
initial shape memory state.

[0097] For artificial hair 2 of Example 2 (PET content 5 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 21 mm to 43mm, and that after leaving at room
temperature for 24 hours and after shampooing 42 mm and 41 mm,
respectively, thus resulting in secondary shape forming. It was 23 mm
after steaming, thus it could be seen to have nearly returned to the initial
shape memory state.

[0098] For artificial hair 2 of Example 3 (PET content 10 weight %), the

curl diameter before and after one minute thermal treatment by a hair

-35-



after steamng, thus it could be seen to have nearly returned to the initial
shape nenory state. [0098] For artificial hair 2 of Exanple 3 (PET content
10 wei ght _%9

ef are and after one I
treat nent g héhﬁé?’iléiatlﬁﬁ qﬂf&g&t@ﬁ icgH8Pat i on of PCT ap?d’lﬁfﬁba%%%%
PCT/ JP2007/ 065429 drier was changed from21 mmto 41mm and 39 mm and 38

mm respectively, after leaving at roomtenperature for 24 hours and after
shanpooi ng, thus resulting in secondary shape form' ng. It was 22 mm after

st eam ng, qkfays er No i O v e o] al
shape rrerm%{;}%s?}éats %B%gﬁg] %r? za}tmpﬁcfoal a| r’ %Exgnh h@ (3|§E5f“510ntent
15 wei ght r@@pecltmelycafﬂerd]emMgratbe@mneteanpemmne fme24n}m11ﬂ; ahdr after

t r eat ment HX a hair rier ) and ?5 nm af t er

| eavi ng aP?2PEEN R enpRPALGPE B¢ 1?4 an%h%I?"t éﬁt’l(’)’?h%%p

resul ti ngafter stesmifg) thwhapefldrbe s@n td huees n&rmwdmredsﬁoeﬂm ndtialhus it
coul d be Isleen to have nearly returned to the initial shape menory state.
[0100] FoPfDaPemM¢mPLY StAte 2” of Exanple 5 (PET content 20 weight %, the

curl di anfyEa9lbberet#dabhher 20TeERAMYIE 4 @Emodt@ﬁ@tm%l@m %)hghe drier
was changed from 21 nm and 33 mm after | eavi ng at room terrper ature

for 24 hoGrgl é%mamrebeéq?ran@%.aﬁger PRA SMERYLA th%}nah tregiapebby &

form ng. hhe\e/aa,aglcmgéé %forﬁt@ﬁrﬂlﬁﬂmotW%mt £RY13% Bein $BEP 1bQvVIAY Gt
conpletely returned to Initial sww{)e rrermry state. {0101] For art| ficial

hair 2 of rmmntﬂmparqm @@n%rhouzs giteroshampeooingr thug aesuléingenore and
fo s1mm  Soe ity SELSFSuhhaR TR ol Aitof biEAmiRE, CRAESPPaRlLBE2E T
t enper at useen ¢o metm&ﬂya:amlafetcbto tmmwlsi@,petMmms&ﬂaite ng in secondary
shave oIS s bRdgTMeiE ! A ESARRI W RISl o ey che v
artifici alcuhhdtarﬂetlér beforpl and a(fEﬁTonerthmﬁteB@hmﬁnghttr%tméﬂe bycarhaidi anmet er
befor e and. ol st ot TLA SyUPCIEL Lesatront, Y 2 habr drier vee changec
room t enpgsipei-at iy 3¢ Bqumu@@daﬁﬁt eifters RAPOPHditg, tﬂm;s resultingd ihn
secondar ysg(?c? p(fagyoéﬂégg foxl'éng\gla SItzv%ramgl mm after steaming, thus it could be

seen to have completely returned to the initial shape memory state.

[0101] For artificial hair 2 of Example 6 (PET content 25 weight %), the

curl diameter before and after one minute thermal treatment by a hair

drier was changed from 21 mm to 31mm, and 29 mm and 28 mm,

respectively, after leaving at room temperature for 24 hours and after

shampooing, thus resulting in secondary shape forming. It was 21 mm

after steaming, thus it could be seen to have completely returned to the

initial shape memory state.

[0102] For artificial hair 2 of Example 7 (PET content 30 weight %), the

curl diameter before and after one minute thermal treatment by a hair

drier was changed from 21 mm to 29mm, and 29 mm and 28 mm,

respectively, after leaving at room temperature for 24 hours and after

shampooing, thus resulting in secondary shape forming. It was 21 mm

after steaming, thus it could be seen to have completely returned to the

initial shape memory state.

[0103] From the results above, as shown in Fig. 14(B) for Examples 1 — 7,

the initial shape memory state of artificial hair 2 was thermally treated

by a hair drier, thus resulting in secondary shape forming, and its
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after steamng, thus it could be seen to have conpletely returned to the
initial shape nenory state. [0103] Fromthe results above, as shown in Fig.

2 vt tneERRIPY tranetan obPQf Aaplicalipn; . L hus resul ti B 1A 200HRBEEYIshape.

formng, and its -36 English translation of PCT application
PCT/ JP2007/ 065429 thernmal deformation ratios were 224, 205, 195, 186, 157,
148, and 138 % respectively, which shows that the thermal deformation

ratio is £%aﬁéef&%ﬁ?ﬁﬂ¥hﬁ% wEIERIL héb?‘t i"%&oi‘é?‘ 457 NEAERrE 13 y‘? thermal

deformation rati os cur dianeter o e ar |C|a ’hal 'S after
| eavi ng arespestavelpnwbictt shewsahazaheothernamkdeforeratsommpbiv sgloweerea®s - 100

% for Ex - 0 t er

I(Z)vver asﬁ‘%eﬁ}lﬁy eegeer \tmlrt g%kﬁaﬁ%ﬁh@o CQS %ﬁcf@%s@gfrﬁ{agﬂ%ﬁméﬁ%e ot her
hand, forraios fof thal cuhdidiaafet©p mfarhat amﬁEtérhﬁiesJZ afterTleaognit Wonei ght

%, it turned out that e curl di efore.and aft t her r eat ment
{or one midtaPerEs T Ploppire nd aiter, sBarmanitg vaRt (& sodh0 IhdhBinged. as
49 nm af t Bxxaheslés N9-&, whivh slespetbhtithe thetmed dedormasivth Pdtielis $6wEPOOI Ng,

and 29 mm aft artificial hair of Conparative Exanple 2 (PET
cont ent 1a§\/§i°gYﬁf’Q’§n‘? ?erepgrth%@t&ﬂonttﬁ%’% IREEAEET-| di aneter before and after

t her mal t[@ﬁrmoh ﬂ@é otREE WA B DirtaFidial flladf'(ﬁrCM\ﬁﬁ)aCi'BmeEthﬁﬂbzﬂ- mm t o
49mm 49 pmm.and espectively, after |eaving roomterrperature for

24 hours SPBT %tem Er?mﬁ%m %R, 1tdnaned %ﬁt&lfattéheswmlagleter betoreeand f r om
these t haﬁfter'tﬁe?ﬂﬁﬁ tE' Qﬁméﬁ@@or"‘@ﬁe %Qﬁlufb'lfy mlﬂgéy%am Sodl o

pol yet hyl ene terepht ate was ht % °t eformation ratio is
hi gher thah mm Exéﬁpn@s un[cmus]edra@A mpinf aBienlleaeing af r@unpempéradurxanpl e 3

(PET cont i 235 notieh obhd "l s HAnBBHAL ahR250! A iter hAIEh Sl DRGPT e and

after one  m nu ernal 2t T eat Aty 24 FERaateT . rom 21 mm
to 25 mmmrtificrah hau:t' afl Gumpamqmeet]ilx&ﬂny),leeﬁ 1(BE’II eautent at weoghm C@npér at ur e

be. seon ¢ BornEOpE Ehh 4RO RTRE ARt e Ol I RS, P R beabphe or POl
hai r of Conpanntut‘ed;;Ea&tmkdribx(\?EichalmIgedtfrdﬁh ﬂ\lalngﬂmttd’/49mlm 49 wimesndut t hat
the curl Qkianr{%{ e{es%%];t%{fglye}m%ter eearV1ggeatn}or(])% empern%ure for 24 hours and
after shampooing, and 28 mm after steaming. It is seen from these that,
in case that MXD6 was 100 % in Comparative Example 1 and
polyethylene terephthalate was 1 weight %, thermal deformation ratio is
higher than in Examples.
[0105] For artificial hair of Comparative Example 3 (PET content 35
weight %), it turned out that the curl diameter before and after one
minute thermal treatment by a hair drier was changed from 21 mm to 25
mm, 25 mm and 24 mm, respectively, after leaving at room temperature
for 24 hours and after shampooing, and 21 mm after steaming, thus it
could be seen to have returned to the initial shape memory state. For
artificial hair of Comparative Example 4 (PET content 40 weight %), it
turned out that the curl diameter before and after one minute thermal
treatment by a hair drier was changed from 21 mm to 23 mm, 23 mm after
leaving at room temperature for 24 hours and after shampooing, and 21
mm after steaming, thus it could be seen to have returned to the initial
shape memory state. It is seen from these that, in case that polyethylene
terephthalate was 35 weight % or more as in Comparative Examples 3

and 4, thermal deformation ratio is low.
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treatment by a hair drier was changed from21 mmto 23 mm 23 mm after
| eavi ng at roomterrperature for 24 hours and after shanpooing, and 21 nmm

after ste thu C en to have returned initial shape
menory stg'l‘éﬂsht §E‘8H Ognlﬂdﬂ? a‘ilﬂ%t in case thatP b&i@ﬁ%@ﬂ@hé‘&g
t erepht hal ate was 35 wei ght % or rmre as in Conparative Exanples 3 and 4,

thermal deformation ratio is low. -37 English translation of PCT application
PCT/ JP2007/ 065429 [0106] The artificial hair of Conparative Exanple 5 is

that of 1[0 4] tyfthﬁheaqehéﬁrspftg&gk}a v@nﬁ 1sugllsde'1m%fy ogﬁf)@re and

after one mnu er el t Feat men I was scarce anged
from21 pulﬁe@hﬁhenane@rhthahteerandaat/s ngrhtdlamertret drefereatamde after @de hour s

and | a0t e RIRRAREAG (A0SLALRD b3 Lo MR THEL: aR0LN0e1,TOR AELE i Glhaly NI T of

Conpar at i I on o, I't's cur ef ore and
after onenrmrt}otﬂ ey Bdlmin aﬁteu‘daavmg at hemm temh peratase (fhﬁﬂge}nbdnsommd 26 nm

to 29 mMm and |ver af t | eavi r terrp rature
for “24"hoafer Shatpodhe nd, SN0 1 M st ien iR Tlle At S BE coul g
be seen t Cohgygratery Examepler @ad ﬂ;@déhﬂfnyflbhl@an&hﬁaoeuﬂemfrﬂef;‘etrabéforét i's
seen fromtals that, f.or arheflm al hairs 8f conv ntlonalquafﬂ%eggyl ene

t er epht haPRAATEETIORE migyfe thesmal troatanent by & haw drgr Mas ¢han oMt i on
takes pl agg, mh@d 295mme28NHM ¥ nIN2O Gnnd, qregp@&ﬁ@w G ot 1&6&1&@%%&@

[0107] Fig. 14(C shows the curl diametér and the thernmal deformatjon ratio

(% befor laﬁﬁr%. 18y f@h&ﬁahov%aarpﬁbna teBr shampepg.candrFZ6 tme  afterti ci al
Q?It rerOI hggéer%%ﬁlgl ﬁlﬁEsTlﬁ%hf&tbé s@@h%t h%e ﬁ@&19Ufétu4h@He£&:§hebﬁflah? and

tréatment was changed from 21 mmto er mal
def or mat i @hapatm@m Bb7teY) ItFaﬁ sera from f thusathatai forzantflflﬁxzslnbaersz of PET

cont ent 5 orea r eat ment
was chang rom l{%} pr(r)trlrf (?th%ﬁéhe dﬂquﬁhﬁ?%l%% héﬁ%ﬁ?pﬁgkggﬁﬁbgggnﬁgtoﬁlo%aas 248
% For thelmps fnmthbrimallrdé?fommeﬁxmmaé:es pRIEE, cthatters, d€comsiaglt shipe t he
curl diangter. bef Orlﬁar?oncglg_, fgﬁf& ther mal treatnment was changed from 21 mmto
49 mm and’TREE HEt F Pt To ratio was 233 % For the artificial hair

2 of Exanp0H4 FFngt(dﬁt ehn(BWé&h‘aem@itdl%netet'm&lthle theanedledeforhatéonnd
after theré*ﬁo (t‘%)e%e fore avvas ﬁg? r.ﬁlermal °fleatment for two minutes. For the
artificial hair of Example 1 (PET content 3 weight %), the curl diameter
before and after thermal treatment was changed from 21 mm to 54 mm,
and the thermal deformation ratio was 257 %.
For the artificial hair 2 of Example 2 (PET content 5 weight %),
the curl diameter before and after thermal treatment was changed from
21 mm to 52 mm, and the thermal deformation ratio was 248 %.
For the artificial hair 2 of Example 3 (PET content 10 weight %),
the curl diameter before and after thermal treatment was changed from
21 mm to 49 mm, and the thermal deformation ratio was 233 %.
For the artificial hair 2 of Example 4 (PET content 15 weight %),
the curl diameter before and after thermal treatment was changed from
21 mm to 47 mm, and the thermal deformation ratio was 224 %.
For the artificial hair 2 of Example 5 (PET content 20 weight %),
the curl diameter before and after thermal treatment was changed from
21 mm to 46 mm, and the thermal deformation ratio was 219 %.
For the artificial hair 2 of Example 6 (PET content 25 weight %),
the curl diameter before and after thermal treatment was changed from

21 mm to 40 mm, and the thermal deformation ratio was 190 %.
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21 mmto 47 mm and the thermal deformation ratio was 224 % For the
artificial hair 2 of Exanple 5 (PET content 20 weight %, the curl dianeter

bef ore an ter th rrtal r Was changed from 2 4 nd the
t her mal Lﬁgt trams agppcpf\g@’}’@g AR, the artifici ai’dﬁﬁ"g@o%f)gg@ le 6
(PET content 25 weight %9, the curl dianeter before and after thernmal

treatnent was changed from 21 mmto 40 mm and the thernmal deformation
ratio was 190 % 38 English transl ati on of PCT application PCT/JP2007/ 065429

For the artifi CFSJ‘ @' rtﬁ'l %er aly 2. q eaf(&ﬁﬁ)t-[eopggﬁq‘t co%%&\o@ Eﬂi](vve ht t,/t)e Curl

di aneter before an chan
mm and t blee chel deamdeémberﬁlrecnnd atfte:r t/]mi'nizﬁlzwﬁatﬁrmm whe omgetdsfmhn)ve i t

i's seen that se_ of regt pent L f two tes |ike the
case of 022 %E‘t gi rﬁﬂ’é aﬂf{lfhggh ?ga gﬁgfﬁlhﬁ rﬁﬁ ¢ VAR ]t ef’mal def or mati on
ratio were | O\NeFﬁ@hlaihepmés«ﬂlthyhbme t ¢t eghisbeh atleag ol ecdsd nufr ¢hsemlal [ 0108]

On the ot han for t artlf hai,r of Comparative | e PET
Cont ot 0UNRAETRL 4G 10f TPl Minuies il dher Gas B P e A REIGrariS (LS rront

for two rrdtu&eﬁexbyhangﬁig aGd €he Waeralandefdriiaaidr kafiv wereSlowehedans the

t her mal def n rati 281 % For the artificial hair of Conparative
Exanpl e ZP?gﬁgﬁX ee‘i?treﬂﬁt}ﬁ?ﬁ@ﬁ? coptenthincgeasedyi aneter before and after

thermal t{®RITEON moﬁt@nﬁﬁﬂdf fd}rm?elam&&lﬁ?almf Cémngarhtive B aRlple
deforrratlon rati o was % is seen fromthis that, in case of 100 %

MXD6 and (Béigmon%%pywrghte%é tbeérmt [apmeser be maflaﬂﬁt%tkﬁmﬁﬂe 1,
the ther ”P"J!'eaqgé}{t%tr't% fxﬂh'u?e Ez hﬁﬂeﬂrl Rafas bﬁagﬁéﬂqﬁ'@tﬁ 2 gﬁ&gﬂo ggr the

artificial hair of nparative PET content 35 the
curl di anmstmg alndftheetlmdn&lf d@formvénmuratnoeaasr&&l Y%y Eortier arts

chengee T CHR AArEag, BBgIOeT AT SUAKERY By A0 gl %,
the curl Ueforetamd laét&rr’dleimﬂa]atlteartmd‘tﬂ:rwals c}tamﬂnfmtn \Basmainetngféﬁ nimom 21 _nm
FIRE IIT N I S K L
Conpar at i ¢ase bofaiple$ MADB andol owerdhtos pulybtieylenk cefephithhiave iati o
oceurs. Comparative Example 1, the thermal deformation ratio was higher than
in Examples.
[0109] For the artificial hair of Comparative Example 3 (PET content 35
weight %), the curl diameter before and after thermal treatment by a hair
drier was changed from 21 mm to 30 mm, and the thermal deformation
ratio was 143 %. For the artificial hair of Comparative Example 4 (PET
content 40 weight %), the curl diameter before and after thermal
treatment was changed from 21 mm to 27 mm, and the thermal
deformation ratio was 129 %. It is seen from this that, in case that
polyethylene terephthalate is 35 weight % or more as in Comparative
Examples 3 and 4, no or almost no thermal deformation ratio occurs.
[0110] For the artificial hair of Comparative Example 5 (polyethylene
terephthalate 100 %), the curl diameter before and after thermal
treatment by a hair drier was changed from 21 mm to 23 mm, and the
thermal deformation ratio was 105 %. For the artificial hair of
Comparative Example 6 (nylon 6, 100 %), the curl diameter before and
after thermal treatment by a hair drier was changed from 26 mm to 32
mm, and the thermal deformation ratio was 112 %. From this, for

artificial hairs of conventional polyethylene terephthalate and nylon 6,
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[0110] For the artificial hair of Conparative Exanple 5 (polyethylene
terephthal ate 100 %, the curl dianmeter before and after thermal treatnent

by a hair_dri.e vvasc ng om?2l nmmto 23 mm and t
def or mat i @ﬁ‘g:l]é{‘l tgapglaty 965’%3%(5}&6‘191’%1% UgRtificial hair op %’I&ﬂgé@pﬁéézgxanpl e
6 (nylon 6, 100 %, the curl dianeter before and after thermal treatnent by

a hair drier was changed from26 mmto 32 mm and the thernmal defornmation
ratio was 112 % Fromthis, for artificial hairs of conventional

pol yet hyl ﬂm&ﬂ’% % | g1 E CT
application ?%?%@%8%@4%8? xﬂﬁe ?a%l%fe%r%rrrla %% 3 not 1 ncr easfé ven by
| onger t htionel and eecandaryt shape ﬁnmmgcamddrrwtshﬁaperﬁmm‘?dng coul d not be

per f or med 1 h m fqr

conditi on[OiP@ %%}%O%Xaq&g?g}g%}t ajfgﬁmlﬁgurﬁgsr\tl\ﬁ I méf%rf IE(\IEIG’HZ%&HS Wou gngar ound
al um num poypditiayiasg abodeaemdeqxt that3zhensp&ngartificiad hainld evdorweumd her
secondary sha ormn Conparative Exanples 1 to 6,
wheroin {AFOLRS alSinintth Bine hASilE Eiamatgl b3 tRB Al treat mont | and (B
and ]gc:) ShO\rI\V thFlzg c?@ngsng IBxbile. édé_sr aﬁoﬁiw\l\ﬂ%eb(ﬁhd:a@ S fohﬁimlgf of
artificial, hair 0 ont e e cur i anet er
bef ore and*2pRlesghte E:(arﬂrﬁ)bonﬂ?ﬁe‘}aﬁh‘{e P‘égi ﬁt %&éawﬁ?ﬁf/%mdé‘g $hows theanged
from 35 ngutlodp/meter cnaﬁﬁémmaﬂﬁmﬁtremm@ﬁspaﬁw ¥B) wndaf{Ceishbatheg at
roomterrpe ature for 24 hours and after shampooing, thus resulting in

secondary® hﬁ%’élgﬁfrl?ﬁ ng. It was 37 mmafter steam ng, thus it could be seen

to have nearlyAgelWKiREnt 191 e 1504) elats W@P%r@ﬁf@iél/hﬁ‘ilatzeof Exhipierer
artificial _hair 2 of Exanple £PET cont ent wel g ﬁ curl dianeter
teel

bef ore an&PBilt eantens hweight Mnethalicur} daamemr bgfoge af@ﬂfl ate pHEusRanged
from 35 a(%ﬁnﬁis R0t B¢ Q‘Haelfrtcﬁﬁeﬂl SR Bﬂaﬁ‘éedrf? BB"EH%% ”f%’? Y, 24

hours and ter shanpooil ng; thus resulting secondary s ormnig. It
was 37 mmaaflt 27 mmeandndt mysreispecively, taeftelsmrvmg Ettammeiaamlsyelraetume ned to

(LY SISREPETNA L Sho e bl ) B RAE
t her mal tf(ﬂanimg]tlﬁayvaes Bdi mmdafter steandihgnghdhsf itorodh e seed4ontmvand 54
mm and 53ngg}ly returned to the initial shape memory state.

[0112] For artificial hair 2 of Example 2 (PET content 5 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 35 mm to 55 mm, and 54 mm after leaving at
room temperature for 24 hours and after shampooing, thus resulting in
secondary shape forming. It was 37 mm after steaming, thus it could be
seen to have nearly returned to the initial shape memory state.

[0113] For artificial hair 2 of Example 3 (PET content 10 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 35 mm to 54 mm, and 54 mm and 53 mm,
respectively, after leaving at room temperature for 24 hours and after
shampooing, thus resulting in secondary shape forming. It was 36 mm
after steaming, thus it could be seen to have nearly returned to the initial
shape memory state.

[0114] For artificial hair 2 of Example 4 (PET content 15 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 35 mm to 50 mm, and was unchanged as 50 mm
after leaving at room temperature for 24 hours and after shampooing,

thus resulting in secondary shape forming. It was 36 mm after steaming,
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respectively, after leaving at roomtenperature for 24 hours and after
shanpooi ng, thus resulti ng in secondary shape formng. It was 36 mm after
st eam ng, S, it c have nearly returne initi

shape rrerrgpﬁﬂ§hé¥%“ P@Q’M? HsfgfaQP eabieRa| hair 2 of Exgqalﬁ%ib g&éyé?%é%tent
15 weight %, the curl dianmeter before and after one m nute thernal
treatnent by a hair drier was changed from35 nmto 50 nm and was
unchanged as 50 nm after |leaving at roomtenperature for 24 hours and after

shanpooi n i i i af ter
St eam ng, MHIEHRIH Rl S M EORAME K BHARE 0 AT AR SRS AORERRS ' hus
it could beateeen to have nearly returned to the initial shape nenory state.

[0115] F%qgé]bgboragtlgﬁgé }fi% b JPER %5,5 ﬁEﬁch%%SHE i wﬁ’?%}%“/) het he

curl dia er“dhe mn reaten yah drier
was changedrlf dimam &tk rnbefone 4mh dnafteanond Gnima taf t}wrﬂmhvl‘eng:nmm bycxamhau

terrperature for 24 -hou er sha Qi ng, resu ndary
shape for TG, WAF ‘Wé’sng?? ﬁ‘}ﬂné?:{‘grm@t B%r?‘i ﬁ’d@% #t %‘é’é’i’g f" have
Rearlle rfeir%ﬁxmewnh peitdi@re fot i h%hQQQiﬂHE@fﬁtfe)i‘ ﬁiﬁhﬁoo{r@ﬂfﬂtﬁzﬁésﬁtiﬂg{) h](cil al ;
alr (0} conte cur | anet er erore an
after oneS¢§ ﬁm(%gort%}ﬁ Wa%%agﬁa.ﬁt%ﬁr%mm et $i9ohe 34 mm
to 44 mm sgdrl tdhaWe ifardy réfaeddtodthe frﬁ&@l%ﬁ%@ﬁﬁbﬁfcﬁ’y@%ﬁt@”r hours and

after shappooi.n thus, resulting in shape faormng. It was 36 nm
af ter ste&% %%@gtl.fxm%]oﬁabr Beof E&w Q)Gn&)v%'rrﬁ%\t?w 25t werht 1, the

initial S@&ﬂedgﬁﬁﬂe% Eéf?ﬁ@ aﬂcpla%?dr Eﬁé lﬁ{ﬁﬁﬁce' ﬂh@x‘m%?%fea%r&én@b?@'lf‘m? (PET

content 30 wel curl dianmeter before an ter one mnute thernal
t r eat ment wraWﬁaucrhartgadefrqmsB%mmgé@l 44 o3 angndbomm after deaving et and 43

m T e?'“?&éx?"ﬁe' ipethfb fof4 MYudb bt e%nm%ﬁ&)%Bﬁlgé Ot]'}}l?s“ Eﬁﬁ?ﬂ after

shanpooi n hus esultl ng i n secondary shape after
st eam ng, se¢umiarly simpejfdmnmr{ttwahaﬁﬁemmaaﬂtqr smammgi, thus hecmmlldt bal

Fhave, renuid g8 8 AP EEAE A RUb AR SpeRRp B 7 8 2500
menory st éﬂblﬂf FomalrtfﬁomahhahaﬂronEnanmrle NP BTnedrtenb 0nwleighite86)mehe by a
hair dri Cturitameter before and after one minute thermal treatment by a hair
drier was changed from 34 mm to 44 mm, and 44 mm and 43 mm,
respectively, after leaving at room temperature for 24 hours and after
shampooing, thus resulting in secondary shape forming. It was 35 mm
after steaming, thus it could be seen to have nearly returned to the initial
shape memory state.

[0118] From the results above, as shown in Fig. 15(B) for Examples 1 - 7,
the thermal deformation ratios from the initial shape memory state of
artificial hair 2 after one minute thermal treatment by a hair drier were
163, 157, 154, 143, 138, 129, and 126 %, respectively, which shows that
the thermal deformation ratio is lower as polyethylene terephthalate
content increases. The thermal deformation ratios of the curl diameter of
the artificial hairs 2 after leaving at room temperature for 24 hours and
after shampooing were 98 — 102 % for Examples 1 — 7, which shows that
the thermal deformation ratio is lower as polyethylene terephthalate
content increases.

[0119] On the other hand, for the artificial hair of Comparative Example
1 (PET content 0 weight %), it turned out that the curl diameter before

and after thermal treatment for one minute by a hair drier was changed
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163, 157, 154, 143, 138, 129, and 126 % respectively, which shows that the
thermal deformation ratio is | ower as pol yethyl ene terephthal ate content

i ncreases,, The. t her . def tion ratios of the curl di t
artifici aEnggTshstrz?n F{IBP quﬁ REPHCANEB M t enper at ur e fgpﬁgzﬁﬁé%ﬁ@fiéﬁgg after
shanpooi ng were 98 - 102 % for Exanples 1 - 7, which shows that the thernal

deformation ratio is |l ower as pol yethylene terephthalate content increases.
[0119] On the other hand, for the artificial hair of Conparative Exanple 1

(PET cont gity, @snei o 80 mid, 58/ nipdafill 16 he rgUﬁ:J té%gg?%ﬁfrebﬁ)f&oﬁﬁl and

after thermal treatnment for 'one mnute by a Halr drier anged
Engl i sh t hanss andafter skompaophg.cand dd RETASRIGEA0GRL2 Y orftheradHicialt o 60

58 i . .
ahanpool nBai3h CRRMA I A HGMbLCTNPRRE WoRiCAY 10eidlf0, Rt bue
Conpar at i tVeatEdeepue @apREErdmformnand aftegbherdal ttedatmreradforutne mintté he curl

e changB8 4 P A1k RS CHTRRY b TR e b, SD S 981,50 Ape O o

| eavi ng atregprebivedytpaftel Uleavimg atdrduur temperatiirer forsaripnnisngndasifteA2 mm
after steamng. It is ﬁgn fro?‘nthis that, in case of 100 % MXD6 and 1

wei ght % gﬁ%@&’@f’%eﬂé& B hARSr steaMiN8onpar ati ve Exanple 1, the thermal
geforn?ticgn ratI[tf)is\/\@éeExrhTﬂilﬁrtHiQ%EEl%it,nirEéaﬁ@bg;l-Od %RﬁXD(')goénahlev@ighg iogi al ]

the cor| BPBIREAEI e TSFabAMAIAtE oin { QORARTatedOHARPLY o Ghe. RRRUDAIDY &
lhai r dri em%&&ﬁa&mqsﬁ&mmﬁﬁmﬁ%%ﬁ ExHthpYéss unchanged as 38 mm after
eaving a

ro mter‘rﬁerature_ for 24 hours and after shanpooi ng, and 36 nm
after ste 2{8.Fﬁb|t e atHiain} haimpf Qﬁ)@ﬂpatﬁtlwmﬂe\/%r@ﬂmpquﬁT
content 4 ' ' tq; § ] e d after
t her mal t?’g\é\ghng%)’ E%Fu%%%&_%hgﬁg g‘?“t%lf %mﬂaﬁh%m}}t;égrﬂevf\'/gfs@gﬁgn%fggﬁggéﬁm%g mmto
38 mm 35treataeht3formme minsitedtyi adiair dafieewasechangedfromdd mompter 38 ure f or
24 hours e in d .St L 0d. i ep,from
this that eﬁiésp{df‘ff@?ﬁg?@%‘es %r@%ﬁ? ﬁ%lr?tg] 39¥I£§§§Sr\?/§|gg1ﬁ€g%egét%r goerag‘li n
Conpar at i heur&radpd fiter Shanrpobingecand @6 mms adper stenming. Eorl tdhenattifieial

per for ed 1 08 Bbbn FladVIe B ek B PLindlnc BIRYiEhE Y9, ¥ BUBRG Bue
that the curl diameter before and after thermal treatment for one minute
by a hair drier was changed from 34 mm to 38 mm, 35 mm and 37 mm,
respectively, after leaving at room temperature for 24 hours and after
shampooing, and 35 mm after steaming. It is seen from this that when
polyethylene terephthalate is 35 weight % or more as in Comparative
Examples 3 and 4, secondary shape forming could not be performed.
[0121] For the artificial hair of Comparative Example 5 (polyethylene
terephthalate 100 %), it turned out that the curl diameter before and
after thermal treatment for one minute by a hair drier was unchanged as
33 mm, and 35 mm and 37 mm, respectively, after leaving at room
temperature for 24 hours and after shampooing. It was 35 mm after
steaming. For the artificial hair of Comparative Example 6 (nylon 6,
100 %), the curl diameter before and after thermal treatment for one
minute by a hair drier was changed from 46 mm to 50 mm, and 49 mm
and 47 mm, respectively, after leaving at room temperature for 24 hours
and after shampooing. It was 47 mm after steaming. From this, for
artificial hairs of conventional polyethylene terephthalate and nylon 6,

secondary shape forming could not be performed.
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terephthalate 100 %, it turned out that the curl dianeter before and after
thermal treatnment for one mnute by a hair drier was unchanged as 33 mm
and 35 resp i vely, after |eaving at e ture for 24
hours and é‘gléﬁ t§%ﬁ6‘8pﬁ§$¢¥ aRRYCAYORM after st ean ﬁ?T/&gr?TBQ 0634291 i ci al
hai r of Conparative Exanple 6 (nylon 6, 100 %, the curl dianeter before
and after thermal treatnent for one mnute by a hair drier was changed from
46 mMmto 50 mMm and 49 mm and 47 mm respectively, after |eaving at room

temmer at UG P )Seh S oAb Gl ATRARH Vg bho'BR AT R ALRL g cam g

From t hi s airs conventi ona ene ter ep hal at e
and nyl onrﬁt;lo (&@(afhejatlyemhabu‘eradimuntgfoc(tmodmnnuté:sebparham*rﬂader Kor Ehgl i sh

transl atiqp,..ef. R c P 20 429 shows
the our ! BPtifGial Baifnst kERhrP TPRTTGHERT S SRTent %7 Fhelihl difdeel

treat Ima*nt béforetavnd mfturtﬁserlnyalatﬂm&itmedir’l]:i whs changedefroar Bgflicn@m ab 6%!111{1]}1&
Exanple 1 nt ent the c I anet er efore and after

t her nal ng%@ c‘fﬁ; /%ﬂté f%§6€1 and the thermal

def ormati on rat Fer was dﬁ@fl&ial Fmiflrtﬂ"@ffﬂ)idrﬁ td al (PETrco%t@ﬁt Bx gt 20X PET

content 5 weigh urI di aneter. betoye and after therm r eat ment
was change ind%@ é?‘1’i‘ﬁi FR}'F}FF@’DB PRt MeattoWRSLS M%@%s 171

% For thgsahhi fé Gb%nhadﬂd %@Eh&ﬁﬁﬁphef&n{ﬁ&an%efoe%sh@nw ght %, the

curl dianmeter before and after thernal treatmsgB was changed from 35 mmto

59 nm and the Fﬁérthmarakfmahﬁltaﬂbﬂ ol Example 3 BEY confent 0 seight %)al hai r
2 of Exanphg cﬂrf eI me e B@for@aﬁ@' r Rermhlerdatide @%t(ﬁ{a d.ofl%lﬂnd

after thermal treatnent was changed from 35 nmto 55 mm he thermal
def or mat i 84 ma t@5€aagnm,5a7nd/a:h¢:@hexmel defarmafigh rlamorwasdfGSE}éarrpl e 5 (PET

content 20 wei ol Yhe arfifeiGhi AP ESRAALOL SPRALGALLEL 1SdIBR Yop2t ment

was changed from erma rimation I 0 Was 159
% For théharcurl deametémbefdreodn®adg dle&'mEETr&atmmthE cheinged ffom t he

o 2Pl 855 ol U chRSRR  SRATER BRSO 4 T
2 of Exanple 7 FBE’Ehe(mtteﬁnmaBGhamel?gdﬂﬁ E¥hmpleh® (BEM centemtt 20 wadght ¢6)and
after t herﬂglcur{ %lglnnl%%]ér Wafor%han eq'terr fflermal treatment was changed from

34 mm to 54 mm, and the thermal deformation ratio was 159 %.

For the artificial hair 2 of Example 6 (PET content 25 weight %),
the curl diameter before and after thermal treatment was changed from
34 mm to 48 mm, and the thermal deformation ratio was 141 %.

For the artificial hair 2 of Example 7 (PET content 30 weight %),
the curl diameter before and after thermal treatment was changed from
34 mm to 48 mm, and the thermal deformation ratio was 141 %.

From the results above, it is seen that, in case of thermal
treatment time of two minutes like the case of one minute, the curl
diameter changing and the thermal deformation ratio were lowered as
polyethylene terephthalate content increased.

[0123] On the other hand, for the artificial hair of Comparative Example
1 (PET content 0 weight %), the curl diameter before and after thermal
treatment for two minutes by a hair drier was changed from 35 mm to 65
mm, and the thermal deformation ratio was 186 %. For the artificial hair
of Comparative Example 2 (PET content 1 weight %), the curl diameter
before and after thermal treatment was changed from 35 mm to 65 mm,

and the thermal deformation ratio was 186 %. It is seen from this that, in

.43.



34 mMmmto 48 mm and the thermal deformation ratio was 141 % Fromthe
results above, it is seen that, in case of thernal treatnent time of two

m nutes |ike the case of gne mnute, the curl dianete i ng,_and the
t her mal dEF’@ﬂ‘ﬁgttF%ﬂssl?QPPcPf\%Qﬁ]aP alAnas pol yet hyl enéqﬁgsﬁgﬂﬁ&ﬁéé@
content increased. [0123] On the other hand, for the artificial hair of

Conparative Exanple 1 (PET content 0O weight %, the curl dianeter before
and after thermal treatnment for two mnutes by a hair drier was changed

f 35 5 . f i i o h
it o AP 100" MADSALE Mbieht) of ThVthyighb orelBpnthfafe To) 07
di anet er Coeipamtarel Exfamneplet hetmathermal mefiormationheatye s bigldsr thano 65

mm and th‘gﬁl’}saﬁgﬁgal deformation ratio was 186 % It is seen fromthis that,
in -43 ENgMH “Shsl ati on of PCT application PCT/JP2007/ 065429 case of

100 % MXDEOE2H] Forehghirtifigial heihyf €venperaivé Exaahple 8 (PBTpontdritvds Exanpl e
1, the ther formati .ratio hi gher 1 ha in ampl es.. [0124] For
the et 1 e 6 PhiRed Mk s dr Y30k S08 et Mo tria ket fr Do - ¢ he
curl di ampiigruteefsr @ Batk diriar wiakeehahgéd daomeEBY fdh fovas MmAUaesl bea hair

drier was changed from34 mmto 45 mm _and the_ thermal deformgtion ratio
was 132 O/Jh?-’GPafhée matien arahig; (Was lggnﬁ/afaF?K/et a ‘ilgckﬁl( rc8ftent 40

wei ght % Co&ﬁ'ﬁaﬁdﬁ\l'e @%bﬁ! 4 PPET gortechtadd @sﬁeiﬁg‘h%r%‘)‘,! thé Qﬁ%rﬁﬁﬂhni’&@rchanged
from34 mmto 40 mm_ and the thermal deformation ratio was 118 % It is

seen fromPeiire andaftemherzenl tiasymant vas changgedafrem s43mmdpyHl mmer nore

as in Co ratd ; . I f td L Qi .
[0128] Fortieh fie tRermMaletprmiafdn fario WALMISH, iR Scgh Bl AHhs tht
t er epht hamden 1polysthyleme cterepbthakater iveBbor eveiglhtaf’ eort heorel ast ivat nent

ot or mat | S Egratie EXARRSES L AH B RLLL R SH A0 aBfo 1SR e Exanp o
6 (nylon _diOlZ:‘.’oiOF%',thehartidiicialdhalimtoéerm‘p@lrathnedExaﬁnmhe hgalpéthylene ment by
SRS AR NPT S B RN N B
pol yet hyl ereatesretpby halhatie drier mydsochénged deomndasd ymahape36 aim, rghd ehied not
be perfor gﬁgrnel\a/l?ndg}/orln%? on trta{girormvlvas 109 %. For the artificial hair of

Comparative Example 6 (nylon 6, 100 %), the curl diameter before and

after thermal treatment by a hair drier was changed from 46 mm to 52

mm, and the thermal deformation ratio was 113 %. From this, for

artificial hairs of conventional polyethylene terephthalate and nylon 6,

secondary shape forming could not be performed even by longer thermal

treating time.

[0126] Next, after curling by the same condition as above except that the

spun artificial hair 2 was wound around aluminum pipe having a

diameter of 50 mm, wound again around aluminum pipe having a

diameter of 22 mm, and it was thermally treated by a hair drier.

Fig. 16 is a Table for another secondary shape forming of artificial

hairs of Examples 1 to 7 and Comparative Examples 1 to 6, wherein (A)

shows the curl diameter change by thermal treatment, and (B) and (C)

show the changing ratio. From Fig. 16(A), for artificial hair 2 of Example

1 (PET content 3 weight %), the curl diameter before and after one minute

thermal treatment by a hair drier was changed from 55 mm to 30 mm,

and 30 mm and 32 mm, respectively, after leaving at room temperature

for 24 hours and after shampooing, thus resulting in secondary shape
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treating tinme. [0126] Next, after curling by the sane condition as above
except that the spun artifi ci aI hair 2 was wound around al um num pi pe

having a _di ter ain around alumn i.pe having a
di aneter §mghs mﬁ %ﬁ&oiﬂt ?%gpf} treated by a hﬁﬁﬁaﬁr?@r??/oﬁﬁg%le is
a Table for anot her secondary shape formng of artificial hairs of Exanples

1 to 7 and Conparative Exanples 1 to 6, wherein (A) shows the curl dianeter
change by thernmal treatnent, and (B) and (C) show the changing ratio. From

Fig. 16( gprnﬁ A 8! o ;ﬁt@roétegﬁﬂﬂguﬁhu% f]PEcTu ’Btee ot t%eigg% A,

the curl r bef ore an e€r one m erma treat nent a hair
drier \Nasnehxa]rygmdui'ne)dnté5hmrnitcnaB€)harpre memdrB6tabe and 32 mm respectively,

f I f d f h h
fesul ti ng VTPUSReh ARPULERDRRR 45t ExamER 2TBE SPRuche P B RIS B, on
PCT/ JP2008ﬁﬂ6afbaﬂetéxobefdrg and aﬁa& bhe rmlmiﬁeethextmamtf@tntémtsbyta dnitd be

seen to have nearl ret ed tgo the |n| shape 127] For
STt o nier M ghapgedHEmy i, df B gt aih Bt AEd G2 I st o

before ande;qfdc@rveqyreaﬂﬂe&»UIeevmgrartakodmeeéxﬁpeiaﬁweafdiam h&liﬂseﬁnwaﬁftebanged
from 55 to 30 and 30 and 32 mH spectjvely, fter Ieavr ng at
room t enpé AMRODIRE, thUS FESHLIARdNapeomdasy g%eﬁ rf@rmr%s t &a8 PP n

secondary aﬂ@p@eaﬁﬁﬁgnghubtn WRaldbeBerrtd Havet CsipIdely bofuidedccfikHe b seen
to have conpl eter returned to the initial shape nenory state. [0128] For

artifici ainiialshaps meggny €ase( PET content 10 weight %, the curl diameter
bef d
; (rao?nr g 5ann£(]) tPié]eg‘oP %‘%tfﬂ@&%ﬁaiﬁ?r&?}%ﬁ@% @@E‘T‘yccﬁlt@ﬁ:t 10 Q}[e&%it Yps thgange

respective ['eavi ng at
room t enpenzk dizmeter baforeand aftermbnermishterphetmg) trmtsnelets blyta fpirn

secondary snﬁq,p%for ed' Owsﬁi%mnmagheﬁuﬁ;%g{ﬁm%%&usa ﬁ;{)gﬁ%@be seen

to have co yre rne Inrtral sta ] For
artifici alreslmatlvzelpj a&ear‘rhlamﬁg (REFoammntempeidturei fyirt 2%homhaeanduafted| anet er

before and, after onetgi nute thermal treafnent, b tal, hai. r grr ere s changed
from 54 miNEEEROIRE, B TEulMRE R SecqRiar, dhakls dovdite PTG at
room t enpeftairusteahting?4hbeut soabd &f & to have completely returned to the

initial shape memory state.

[0129] For artificial hair 2 of Example 4 (PET content 15 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 54 mm to 35 mm, and 36 mm and 38 mm,
respectively, after leaving at room temperature for 24 hours and after
shampooing, thus resulting in secondary shape forming. It was 54 mm
after steaming, thus it could be seen to have nearly returned to the initial
shape memory state.

[0130] For artificial hair 2 of Example 5 (PET content 20 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 54 mm to 38 mm, and 39 mm and 40 mm,
respectively, after leaving at room temperature for 24 hours and after
shampooing, thus resulting in secondary shape forming. It was 54 mm
after steaming, thus it could be seen to have completely returned to the
initial shape memory state.

[0131] For artificial hair 2 of Example 6 (PET content 25 weight %), the
curl diameter before and after one minute thermal treatment by a hair
drier was changed from 53 mm to 39 mm, and 40 mm after leaving at

room temperature for 24 hours and after shampooing, thus resulting in
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shanpooi ng, thus resulting in secondary shape formng. It was 54 nm after
steamng, thus it could be seen to have nearly returned to the initial

h State. [0130 | hair 2 of Ex t ent
3051 o B s SOk EE aBoberbPh oot « o “on PEMNES0AEDRRSE' "
treatment by a hair drier was changed from54 mmto 38 nm and 39 nm and 40

mm respectively, after leaving at roomtenperature for 24 hours and after
shanpooi ng, thus resulting in secondary shape formng. It was 54 mm after

st eam ng, Nt ﬂf'gs gnitial
shape rrerr%%{g) sta e. g@%@%? arvtg‘?l %g%%g gjcélafﬁl@(% &P%(?:}E? cont ent
25 wei ght sédn ta have cmmpldtdmeéurm 60 dhenditadk @hammamam stather mal

R R e T
resul ti ngcuri draftﬁe@rgbeﬁ)lnetarrsdlsalfmﬁ one oﬁirR(fE ehm;ﬂmahtrmnfﬁﬂ B??a()@ny1f)65429
secondary shape f or 3. mm.after steam thus it uld be seen
Co have SamErenas, Chapesheiolh B dnith; 46 wikp @ d it and oz ror
artifici akeé}ﬁdchv%lp,f afeaniela®ing (d%Eiromnteaﬂpefe&mn ot 280hodrmseanduaftedi amet er

before and after.one m nute fhermal treatnment hai r ﬂ;l er s changed
From 53 nRMEBTASIHR, U TRTUIHREE SSLORHEry: hghe doUBHge. Wihg at
room t enpafitrwteahdng24higut Toaldl baf édn t& haveoQimpletb R $e fiaidld tdghé N
secondary. sha Bge formng. It was 53 nm after steamng, thus it could be seen
to have cHMb tséla}’er’@ﬁmﬂéfoﬁt%ethe initial shape menory state. [0133] From

the resul Im@éﬂiomm%esf&mm Qb&w aslﬁﬁé%»n ﬁrFl%xqm@B%oxlExaﬁlpleme tzher nal

deformation ratios fromthe init shape nenory state of artif icial hair 2
af t er onethe rihesmal edefarmation rremostﬂEroal therinitiadrshanee magoryHtape of 65, 70,

74, and 7§rt{‘f1cfa?et?'e]ﬁ't2 Y@leY oﬂ@hﬁﬁlﬁ'i@%\?@rg@ttr&gﬁnehp% lhaqﬁfd?i ol ratio

is lower as po yl ene terepht ate c ent |ncre her mal
def or mat i 6A, rit, i 62, 66, tHy Cdy land aYrﬁeVerreﬁpetchB/elya,r mhmhl showai tlmt2thét er

103 v for 'RYHRE) HERRRIAGEh Tkl idfhaliB 45 2B AV Gl 1P TRBRM IRt o 1
| ower as podrgatby. The tleemphl kelfotmationt eamosmfctbaml diameter of the

artificial hairs 2 after leaving at room temperature for 24 hours and after

shampooing were 100 — 103 % for Examples 1 — 7, which shows that the
thermal deformation ratio is lower as polyethylene terephthalate content
Increases.

[0134] On the other hand, for the artificial hair of Comparative Example
1 (PET content 0 weight %), it is seen that the curl diameter before and
after thermal treatment for one minute by a hair drier was changed from
55 mm to 30 mm, 31 mm and 32 mm, respectively, after leaving at room
temperature for 24 hours and after shampooing, and 59 mm after
steaming. For artificial hair of Comparative Example 2 (PET content 1
weight %), it turned out that the curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 55 mm to
30mm, 30 mm and 33 mm, respectively, after leaving at room
temperature for 24 hours and after shampooing, and 58 mm after
steaming. It is seen from this that, in case of 100 % MXD6 and 1 weight %
polyethylene terephthalate in Comparative Example 1, the thermal
deformation ratio was higher than in Examples.

[0135] For the artificial hair of Comparative Example 3 (PET content 35

weight %), it is seen that the curl diameter before and after thermal
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[0134] On the other hand, for the artificial hair of Conparative Exanple 1
(PET content O weight %, it is seen that the curl dianmeter before and

after thermal. freatnent faqr e m.nut.e by a hair drier from 55
mto 30 hgﬁ tranelation 2L RET ApR RtiPYeiy, after |eavPﬁ§§%§93@%ﬁg54ﬁg
tenperature for 24 hours and after shanpooing, and 59 nm after steam ng.

For artificial hair of Conparative Exanple 2 (PET content 1 weight %, it
turned out that the curl dianeter before and after thermal treatnent for

one m ”Utgﬁe@ém;ef‘#gfro& A flintRe bF2MAE dridMvar %H%r%éédzﬁ%'ﬂi”m?’ﬂl og??e% m

respectiv l'eaving at room tenperature hours an r
shanpooi njymad6 m& amda#t 7 anm,stesprctiyely, tafter bwonngragnmradm gentpearatiine case of

100 % MX i 0 . { ht hal i : i Ex |
100 pe R Hopls 90 afteP MRASARULIERC ol BBIRIR! f1kEr Do RIRE" PRYLE; o™ ©
the artifcould bdraéen 0d Heomprrtatrned tbxtdepingtidl SRepeanotmry s3ate VBogbhe %), it

i t hat..t h | i t .bef d th [ . 46 ly .
ranel at | PriGE R of b ANPRER B IEEnaTY AGEESE SOREE IR0 s ReRE IO LE i nut o
by a hair sf’éﬂ ehatvahechirl g ni ¢t efofdnaml 4fterMAerdfaltrcarctheht o9 one
respective

.y,  atter |eaving at rpomt er re for_24 houyrs and after
Shapool nGiNA b AATAAFIEY eeSRARECTARE 71 IBJ 4D e dbriih aRive
returned st h@spéutﬁ‘#e?l‘(y, Hfedie [6BABeY abtrdbfh tERIperiCurdfbi fA4£ hdurhaind of
Comparative Exanple 4 (PET caontent 4Q weight %, it is seen that the curl

di anet er BERSr EIHAROAME raRh iy AHLT RIFAIHIEE, dJAds Hi porld B9 spemate drier
was chan I : i : er
98dvE refired8 (Re fritiaD slﬁa%he”ﬁ?e%]@rﬁégtaatmt fseie%%ffo)&?'tmsaﬂ{d&t

| eavi ng at roomtenperature for 24 "hours anc r shanpool ng, 53 mm
after stedmioage thatspplyedbylanddererdithadatehay 35 aveighédot or ttheré st iml shape

or epht harsrapyiathis BERRIET SANN, dPbr alimbel BT HRNSRPKERDNOANE | |, o
or al nost comldske padfarmeshape forning could be perforned. [0136] For the
o1 oty sfk, SPRRHASHERATE ConabPILE B S UENIRIANR, 2,
a hair drtereplahatdtenddd f%hmthe rewrt odifinetem beforéCamidn afteer theemiahg at
room tenper albre for 24 hours, 1af £ 8l TP tha 5 eSS £ LEL &1 58M N
mm, and 50 mm after leaving at room temperature for 24 hours, after
shampooing, and also after steaming. For the artificial hair of
Comparative Example 6 (nylon 6, 100 %), the curl diameter before and
after thermal treatment for one minute by a hair drier was changed from
62 mm to 55 mm, 60 mm and 64 mm, respectively, after leaving at room
temperature for 24 hours and after shampooing, and 64 mm after
steaming. It i1s seen from this that, in case of artificial hairs of
conventional polyethylene terephthalate and of conventional nylon 6,
secondary shape forming could not be performed.
[0137] Fig. 16(C) shows the curl diameter and the thermal deformation
ratio after thermal treatment for two minutes by a hair drier. For the
artificial hair of Example 1 (PET content 3 weight %), the curl diameter
before and after thermal treatment was changed from 55 mm to 25mm,
and the thermal deformation ratio was 45 %.
For the artificial hair 2 of Example 2 (PET content 5 weight %),
the curl diameter before and after thermal treatment was changed from
55 mm to 26 mm, and the thermal deformation ratio was 47 %.

For the artificial hair 2 of Example 3 (PET content 10 weight %),
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Conparative Exanple 6 (nylon 6, 100 %, the curl dianeter before and after
thermal treatnent for one mnute by a hair drier was changed from 62 mMmto

55 nm 60 d 64 mm tively, after |eaving at eraturefor
24 hours E’i‘mlégtté@n%lﬁﬁlﬁﬁdgi)oﬁg’f apR CBﬁoﬁm after steam R&ﬁpﬂ) 29@7 9684291 om
this that, in case of artificial hairs of conventional polyethylene

t er epht haI ate and of conventional nylon 6, secondary shape form ng could
not be perforned. [0137] Fig. 16(C) shows the curl dianmeter and the thermnal

deformat i reeat drier.
for Ctho. 205 che BB bERTEEN HEAR' fHlln 4 Ofrathdfi WhERHA A oy [T

di anet er 5befmreo a6dnaf,taaxd t]lmsltheimal daforemtiomsativawged 7 ¥%0om 55 nmto 25mm
and t he thermal def [ F artifigcial .hajg,2 of
Bapl'e o Cpiy EOE BRIl Bai0 o SRR Em e P (P ENeRitent 1) Heiflht %7 or
thermal ttkeatuehdiametehbefprd didmftdrStiernhal 2 atmerstne akhchadpedtlom

def ormat i Hrathngas 47 % For t he ficial hair 2 of Egl}arrple3(PET

content 1 b%ﬁnaf&ﬁ IR atan SAt¥as Hd Tocat i on

PCT/ JP2007/ 0654F8r thb%l@iﬁélaﬂ Ihamietzedsf Behaiifle 3 (PEM edntcherZ®vdighavsent was
changed from SF g g%m the ther deformation ratio w{j;ls 47 %
For the ath¢fcug QFalﬁﬁﬁ?r re feersthenmal. trpadmentswas; ranggd frompe cur|

di ameter BafanetaB0 xﬁiﬂ &ind bR& mﬁérﬁlh@abmaﬁa@ﬁ rabdngad Fean 54 mMmto 29
mm and the thermal def ‘ormation ratio was 54 % For the artificial air 2 of

Exanpl e 5 (PET Fentthatarttficial digdr &of E?‘ﬁ@i&@r@ (BEdnheartensedmeightl %k t er

t her mal 4
defof o | S Cur didBE BPRAL AAQ Rl IR AL B ATRe i ps Eh i Bom,
cont ent 253weinyhe 3%mm,tami the theimat deforped bon ratid whsdi6 Yher mal treat nent

uas_changed 1 Ofte She Wikl i Hit ARG Her (PRTISENIRIAPNJigh] 962, 00

% For the artl conten * the
curl di anﬁherculnbﬂmmeambafdneramdlerftmj themahﬁrﬁatmtcmsgddariganhfro&ﬂ mmto

28 i ST, R B R R LS 2
case of one m nfrem ttlhe @Gshltsdahm%é efnt Cisarsgengthad ihecaderofalthdeinadmat i on
ratio V\er%rea(%vm\@err?td time of two minutes like the case of one minute, the curl
diameter changing and the thermal deformation ratio were lowered as
polyethylene terephthalate content increased.
[0138] On the other hand, for the artificial hair of Comparative Example
1 (PET content 0 weight %), the curl diameter before and after thermal
treatment for two minutes by a hair drier was changed from 55 mm to 25
mm, and the thermal deformation ratio was 45 %. For the artificial hair of
Comparative Example 2 (PET content 1 weight %), the curl diameter
before and after thermal treatment was changed from 55 mm to 25 mm,
and the thermal deformation ratio was 45 %. It is seen from this that, in
case of 100 % MXD6 and 1 weight % polyethylene terephthalate in
Comparative Example 1, the thermal deformation ratio was higher than
in Examples.
[0139] For the artificial hair of Comparative Example 3 (PET content 35
weight %), the curl diameter before and after thermal treatment for two
minutes by a hair drier was changed from 53 mm to 40 mm, and the
thermal deformation ratio was 75 %. For the artificial hair of
Comparative Example 4 (PET content 40 weight %), the curl diameter

before and after thermal treatment was changed from 53 mm to 41 mm,
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pol yet hyl ene terephthal ate content increased. [0138] On the other hand, for
the artificial hair of Conparative Exanple 1 (PET content 0 weight %, the

curl diangter. pefore and aft thermal treatnent for jnutes by a hair
drier was @B&ﬁgémﬁaﬂpsﬁrﬁﬁ%(@p@ calipfl and the ther mi’%&?%wpéﬁ‘l?%ti 0
was 45 % For the artificial hair of Conparative Exanple 2 (PET content 1

weight %, the curl dianmeter before and after thermal treatnent was changed
from55 nmto 25 nm and the thernmal defornmation ratio was 45 % It is seen

¢ bi . 0% Caht % ool
t(ra?(ranptht Ih:tfﬁép ?qenltﬂectgfr%%gﬁif? {){/Igelggggérrpb%e%lv,@g? h@ \ta/ﬁ:a?prr% 5 ggo%(rara ixti)lggr%g? |to was
hi gher t hwhen npdyatiylene [tei8phtiadate hes aBdi fwaight B4&i or ofm&@mpas ainve

Exanpl e 3 PET caonte 35 ;weibght ,99, the cyrl dianeter beforeg and.after
Chernal ©+ CBERARREN G Bxaigplek Ropad by oh S Atgs? of0 aE e g RS o ¢ o
40 mm andatibecchtwermal deformation ratio was 75 % For the artificial hair
of Conpa | MeEX l e 4.(PET, cont 40 wej.ght 99, t.he_curl di.aneter

et or o oD AUEFoT AERErOIGIAL har chaioBRataHer ESRRIS  BolHathme ag

Engl i sh t ¢anphthaliteof10CT4RP RhieC @irDNd @l étHr2 MREGREHZY afted therdmagr mal
deformation ratio was 77 % | s seen fromthis that K when olyeth%l ene

fh
t er epht hafkfadmen rmcgmm%t%ﬁbm aygsdrigr wapphrnged dranphma ® 4hd 4, no

or al most niya, hRErHR! théShRAIRifb AR atiod +axi® Y 94 U AN hRFtifibR1a it biFci al
hai r of Conparative Exanple 5 (pol yet hﬁ(l@ene terephthal ate 100 %, the curl
e

di amet er bemparaiie dxagnplenbrrlont§,eH90at ther cunbodimetarsbefpra ardr drier
% For ¢ naner ARraRL TR A b 10F S SR rkitEs b Rlr AELOWIR URhIdt bR, 12
curl di amB2emnbés Glemandandftherthereratedeformatimnratiorwasnd Inonlt éssbgna hai r
was 61 o, T angs o (B, torRAPOM THayf of"BobVER MRl IR0 2
pol yet hyl éexephthatatet hadangland,nyhermb]l ddfermmakiosefrativadid motatalmoditd not
al nrost increase even by |longer thermal..treating tinme. [Exanple 8] [01411
Using t he ABEART SGC RSl oRESE G BERIN o pv 48 1Re T arti ficial hair

[Example 8]

[0141] Using the spinning machine 50 shown in Fig. 7, the artificial hair

6 of a sheath/core structure was manufactured. More concretely, as a

resin for the core portion 1B, MXD6 nylon (MITSUBISHI GAS

CHEMICAL COMPANY, Inc., Trade Name MX nylon) with 3 weight % of

polyethylene terephthalate (TOYOBO CO., LTD., density 1.40 g/cm3,

melting point 255°C) mixed therein was used, and nylon 6 (TOYOBO, CO.,

LTD.) was used as a polyamide resin for the sheath portion 1A, to

manufacture artificial hair. For the quenching bath 24, warm water of

40C was used. By setting the sheath/core volume ratio as 1/5, and the

outlet temperature at 275°C, the artificial hair 6 was manufactured.

[0142] As a coloring agent, resin chips were used which were made by

blending a polyamide resin used either for said sheath 1A or for core 1B

and a pigment in pre-determined ratio, heating and melting, and cooling

after kneading. These resin chips used as a coloring agent were defined as

the master batch. As the master batch used in Example, the resin chips

containing 3 weight % black inorganic pigment, the resin chips containing

3 weight % yellow organic pigment, and the resin chips containing 4

weight % red organic pigment were used.

[0143] The spinning machine was that spinning 15 strands of fibers
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6 of a sheath/core structure was manufactured. More concretely, as a resin
for the core portion 1B, MXD6 nylon (M TSUBI SH GAS CHEM CAL COMPANY, Inc.,

& LTD, Englinb randiationgr b BRbeetinn point 2650 i FCH S RePaIA6RAZ used,
and nylon 6 (TOYOBO CO, LTD.) was used as a polyamde resin for the

sheath portion 1A to rranuf acture artificial hair. For the quenching bath
24, warm wat er of 40C was used. By setting the sheath/core volune ratio as

ot oot buet S hel QL ABP ST RoRE. FiRCribCof thel LELAN R oftlfre |

manuf act ur a coloring agent, Tesi use
made by bémmalg ngtafphéymmiateﬁfk@svas plasmdeuhrlomghftire @mnb}ﬂlngahatthl@éof for

core 1B a; i nt ; ,R-Pre-det er n Itlng, and
cooting  art B e O e PSR e, sfhe R B8 BRETadny wer e
defined as theThasdaftendt ehas Asatvincbypaseingtlirjugls hdt watexaflEC ime resin
chi ps contaifing wej ght % plack,in nent therelnchl

cont ai ni nEhS et shietehiful | SR ahPECHFbrish o shiag: Hr el fhenspeoRd

COﬂthal ni n@tr@tﬁhﬁiwhbll‘%ﬁﬂedngr gaoi Q%wlﬁifiﬂhw W@CHE‘S@EM?%? a'EhQ5@I5Cnnl ngf
machi ne was that_ spi npi ng strands o ers, - nglish tra on o
PCT appl i aBnealedda ﬁmﬂr%ﬂoemgr iz @%bﬁlt i3y byepagyingst }mswgil a}me fiber
of the sherfy/ ét?é&lﬁhé%ll%@anﬁ%ﬂe%&&”dr?fst}&%hﬁ’ﬂg lh@lth G aasorassed

t hrough t he quenchi ng bath_ 54 5 mlength and 40C warm water to form

spher ul i t asrpasseddiprpush. thwféh@gfdeéﬂce ol faaelentaowtabic preyensipn-hr ough hot
water of 90C i npgthgnh T %151? t};eehﬁgk 19 el wég n&ﬂ&é‘tcoﬁ?ée Ey b‘lé% %Q%Qf ough

t he second stretc Ing ro the secon stretc
1500C, anhealiea fovdehpoid thieaserface sihreughathd |fqart1nﬁt1tgtcbm wnlj 62r ough

the 001 o8BS B0 An 3% A TBTEN Kl 6 Voo SHALENENGNDRL 6L OrRL 160C

and was pa Vi ce ©l for I'C prevention.
As a fi nabtlsaﬂ:e}mi,ng fa:tld) Dﬁealdsﬁrsﬁtaand\sasomthda'ettohnsgesmpsmas6L61garid btkenal uni na

pouer onige Ytk B3R Shall Bt SRR RGOS TG0k B el LS
said fi _rsﬂ‘lmngb@eelsooﬂtlsé ifatse tonhes fapshvetsetclingardls B8N 571 59, 162 axirag
B O AR5 ek R s p e BRSSO (BRSO
manufactured artificial hair 6 was 80 u m.
[Example 9]
[0144] The artificial hair 6 of average diameter 80 x m was
manufactured by the same condition as Example 8, except that
polyethylene terephthalate of the core portion was made 5 weight %.
[Example 10]
[0145] The artificial hair 6 of average diameter 80 x m was
manufactured by the same condition as Example 8, except that
polyethylene terephthalate of the core portion was made 10 weight %.
[Example 11]
[0146] The artificial hair 6 of average diameter 80 ux m was
manufactured by the same condition as Example 8, except that
polyethylene terephthalate of the core portion was made 15 weight %.
[Example 12]
[0147] The artificial hair 6 of average diameter 80 yx m was
manufactured by the same condition as Example 8, except that
polyethylene terephthalate of the core portion was made 20 weight %.
[Example 13]
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adj usted so to nmake rollup speed 150 mMm n. The dianmeter of thus
manuf actured artificial hair 6 was 80 in. [Exanple 9] [0144] The artificial

hair 6 of _average di.aneter uin was nmanufactured b jtion
as Exanpl &% ,ﬁsgg?}%‘&laflﬁ&t(’f &T?@P%?BHB t er epht hal at e é@t'ﬂ)ﬁ%%@@%@%gg%u on
was made 5 weight % |[Exanple 10] [0145] The artificial hair 6 of average
dianeter 80 u in was nmanufactured by the sane condition as Exanpl e 8,

except that polyethylene terephthalate of the core portion was nade 10

wei ght % e - 1.0146] . The: apki i Gl hayi er age.  di ter 80
uin was [Onia%?’gg%ur%%l%%g?hglaégn& cé%d%tblg%%eas%%%?{e ?I) e%cglpl)t ‘tg at
pol yet hyl erenufactptedhabnt ¢hef saie cormdipnt | an Examplie 85 exdepht that

[ Exanpl e 12 147] The tificialihair 6 of average di ter,8Q, in was

rmnat ot upayi§ e EafpREbHACE o8 pa 2ok RaftiaR AL R 2P I yet hyi ene
t er epht ha[Ex@mtpﬂeﬂlzié core portion was nmade 20 weight % [Exanple 13] -50

cnol s GRRIeHRED Sy ARl C 8P SCTLAEEOTARSRIE ml O30 VR e
confli ti onnﬁeﬁm&i&@mg%@l 8by eiﬁhg/ptsa%ﬁ@t corrxﬁltil(% hx% i%dn?_ﬁ@@,??%@e@t?ftﬁhbe gorfe
portion was, made Wei mpl e , rtifici air 0
aver age dpah@ﬂcgylegw @rﬁga&af%ﬁgﬁﬁem%@owgpwé&%ﬁ%gﬁmw s Exanpl e
8, except [h1rd] O%%(%&fd’twé?@xélﬁbwmm abeapd éH!ﬁvﬁ%@xﬂOQs‘ifthofb%’?&l ggde 30
wei ght % _ [ 0150] npar ative Exanples 7 - 10 are shown next wth regard to

Exanpl es &xamples&ordar ati ve Exanple 7) The artificial hair of average
di ameter @8 8 Bi BN gred by the same condition as Exanple 8, except

t hat pol yet?‘ly ene te_repﬂ?lilall ate was not used for the core portion, and
hence MXD6 nyl ofhevargifigel dair of average diameter 80 4 m was manufactured

by the same condition as Example 8, except that polyethylene
terephthalate was not used for the core portion, and hence MXD6 nylon
was 100 %.

[0151]

(Comparative Example 8)

The artificial hair of average diameter 80 1z m was manufactured
by the same condition as Example 8, except that polyethylene
terephthalate was 1 weight % for the core portion.

[0152]
(Comparative Example 9)

The artificial hair of average diameter 80 1 m was manufactured
by the same condition as Example 8, except that polyethylene
terephthalate was 35 weight % for the core portion.

[0153]
(Comparative Example 10)

The artificial hair of average diameter 80 u m was manufactured

by the same condition as Example 8, except that polyethylene
terephthalate was 40 weight % for the core portion.
[0154] Explanation is made of various characteristics of the artificial
hairs 6 manufactured in said Examples 8 — 14 and Comparative Examples
7 —10.

Fig. 17 is an image of the cross section of artificial hair 6

manufactured in Example 10 by a scanning electron microscope. The
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[0151] (Conparative Exanple 8) The artificial hair of average dianmeter 80 u
m was nmanufactured by the sanme conditi on as Exanpl e 8, except that

pol yet hyI t hal at s 1 wej % for the cor
( Conpar at vshééﬁ%‘f agyn-ﬂﬁ taPPpE?tég Dhair of aver ageﬁﬁﬁ‘z’%{a@&”@bg%%m was
manuf actured by the sane condition as Exanple 8, except that polyethyl ene

terepht hal ate was 35 weight % for the core portion. [0153] (Conparative
Exanpl e 10) The artificial hair of average dianeter 80 u mwas manufact ured

s 40 ver e plee i gi@m&?t‘?%ﬁ%cﬁﬁ‘sz}’@a%%% FAch 3085 10800PRG 2% Ol e
char atc:It (ca:(r) shea:t&dcmfe v(ﬂanm rafmcnfa;lhls hafi Lcla7i l:mmuﬁas:tliﬁ ,dis |dm?m&mdr BibamtplegtsI gn-
14

of arci 10 et ie sEretRinEPeadds bty Si6%mkl, 18 ABHTBYE ol 8 ALPRE

m cr oscops sé”ehe that aEsbéa'dﬂcMeaaaimitum wods Bﬁ"inaqbphthaMX)DGPﬁI}f]{ohPﬁﬁﬁY/ 065429

el ectron ac in ol,t A and magni ficati . the
Sheat hi cop BN fhel TenesRafatts huindar the 208 AR A lched Har®ibn' B, M2 50
in, and tHeeatritethogd raﬂiﬂl@aﬁmsp(ﬂyﬁnildﬁeﬁlylﬁﬁ 65 afovindust faom sheath gure,
it is seen that a sheath/core structure was formed with MXD6 nylon with

pol yet hyl Bﬂ%tl?’éreb’pht hal ate m xed therein as a core portion 1B, and a linear
sat ur at ed[@ 55]NRigd. CL R ¥R e(JMHéncx%)ss 3eetpd dftaﬁﬁiéals Reat 6 shRWd ipn 1A

[0155] Fi 18 is an |rra the cross section of artificial hair 6 shown
in Fig. %?gtweét‘iéﬂeanﬁ kahusomlenuhihaWaanm&ﬁlﬁqtgomn@wewpe

m crosco v i cation
was 1000pThﬁseT|Q§tr§ Vi ous %ﬁf%e{;ﬁ&égé %SeP$W%SH€§e%& Eﬁ{au% (eng%?e@' E)ortl on

was cor r odéeds oligws fiean $hedigurneoit 180$eam‘shatothe qlespordidre wasseorpode@t hyl ene
terepht hafalify ofnd NEREAE BOMHGSRN WES £i0L." PR Wit bRl popbdtiHyIone

terephthalate of the core portion was corroded with alkali solution.
However, the cross sectional surface of the core portion is seen not to be
corroded as island-like.

[0156] Fig. 19 is an image of the cross section of artificial hair of Example
10 enlarged from Fig. 18 by a scanning electron microscope. The electron
accelerating voltage was 15 kV, and magnification was 2000. As is
obvious from the figure, pits were distributed about homogeneously on
the cross section, which proved that polyethylene terephthalate is not
partially coagulating in MXD6 of the core portion.

[0157] Figs. 20 and 21 show the differential scanning calorimetric
measurements of the artificial hairs 6 of Examples 9 and 10, respectively,
the abscissa axis is temperature (°C) and the ordinate axis is dq/dt (mW).
As is obvious from Figs. 20 and 21, the artificial hairs 6 of Examples 9 and
10 caused glass transition at around 100°C (See arrows Tg in Figs. 20 and
21.), melting peaks were observed at 211.95C, 235.86°C, and 255.12°C for
the artificial hair 6 of Example 9, and at 208.20°C, 236.05°C, and 255.97C
for the artificial hair 6 of Example 10, each corresponding to melting
points of nylon 6 of the sheath portion and MXD6 nylon and polyethylene
terephthalate of the core portion. The artificial hairs of Examples 9 and
10 were spun by mixing polyethylene terephthalate into MXD6 nylon by
the ratios of 5 and 10 weight %, respectively, and it is seen from the

results of DSC after spinning that the two resins in the core portion do
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However, the cross sectional surface of the core portion is seen not to be
corroded as island like. [0156] Fig. 19 is an imge of the cross section of

i cr oscopEnehak ErRIARGR o BCLABPICHGR ol { age vas 15 PO TIRANKIAPAZEat i on
was 2000. As is obvious fromthe figure, pits were distributed about

honogeneously on the cross section, which proved that pol yethyl ene
terephthalate is not partially coagulating in MXD6 of the core portion.
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As is obvi f R0 b as.. . 20: , i i ci A4 l.es 9 and

10 caused[és#%gsf‘%gai%i%?lf) n hlffgglr‘ezod&ﬁgts%%%&%§g r%?#eor\?v%lﬁsgo?ﬁﬁ%i%é%&?and

21.), mel hang6peExaneplesod serd/Od lat t%lﬁbggﬁgbéaaza%lgﬁ&s?adis?%%g@g%mf t he
: .- : n : or

artificial hair 6 of a e 9, ;and at ' d

The arcifPas mombes (R)a mhd The “ondimast; AxiSo Raptrsenst nabRRRF ROl ot <
?f nylhfﬂ lﬁl?fnsi t(’ﬁh%ﬂﬁtmsrt %_@dl&@ﬁ%&@ _rayé,(o_rslﬁmsl i ﬁﬁfﬁéﬁ’]&eﬁyléibﬁexl'ptio% .
erep a e O tne Co porti.on. e I a all (0] a e an

10 were ssﬁﬁrwemswﬁgofg@}eyarﬂ%%&agr%@ﬁd}ﬁ%?ﬁhwﬁyggﬁ a the
ratios of sheafltdcdfd Wah@Rhrdtasr GRPeEfr¥Rtd sadiflel THeSaMSARIA] MM A theesul t's
of DSC after spinning _that the two resins in_the core portion do 52 English
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anot her, Qgtl\@{]% ThyRth Mdd Phgefiat f%*étﬂg’??ﬁ}fl@ﬁé' Vere%?’i?cﬁgiat | gThe2 Shows

infrared absorption”characteristics of. \ cial h of Exanples 8
and 9. | nshpath/cote vatip veanlée bysspiaxdischapgimgevelsimeaasion amse22(dnbp, and
t he ordi ng&quﬁtﬁ'&,gti[)epr esents absorption intensity (in arbitrary scale).
Fig. 22 also°shows infrared absorption characteristics of the artificial
hair of MXD6 nyAsnis Ribviony| fron6, Fend28, isheatdebnotbattnochewe infrarbé

L1 e TR Gy I PEAL B 0 o PSR RBR  oo

of pol yet ayldenglare 6ewht hddtatted Theanys béairbificaak hadt iGoofvlixabi pleby RET

di schargi 08, ¥l 5 wilkhe 063G el Hair '8’ P ELELLE 9 (PET content 5
weight %), and artificial hair as the reference sample (PET content 1
weight %). The arrow mark A in the figure indicates the infrared
absorption peak (about 1730 cm'!) due to PET, and the infrared
absorption peaks due to PET increase sequentially in the order of
artificial hair as the reference sample, artificial hair 6 of Example 8, and
of Example 9, thus it is seen to be corresponding to the increase of PET
content. It is seen from this that two resins in the core portion do not
react, but are mixed with one another homogeneously.
[0159] The results of thermal deformation characteristics are shown next
for the artificial hairs 6 manufactured in Examples 8 — 14 and in
Comparative Examples 7 — 10. The method of measurement was same as
in case of Examples 1 — 7.

Fig. 23 is tables showing (A) the curl diameter changes by thermal

treatment, (B) and (C) their changing ratios, respectively, for the
artificial hairs 6 of Examples 8 — 14 and Comparative Examples 7 — 10,
each in case that they were wound around aluminum pipe having a
diameter of 22 mm, set at the initial shape memory state, and then

thermally treated by winding around aluminum pipe having a diameter of
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As is obvious fromFig. 22, it is seen that no new infrared absorption
ot her than each infrared absorption peak of MXD6 nyl on, PET, and nylon 6

was detected. .ip any of artificial_hai.r 6 of Exanple 8 {(PET wei ght
%, arti fk@ggﬁﬂﬁéﬁ‘m’l@tlﬁp Oéféi{’g@epbcilm content 5 wei ER%/JE%@%@%%%?“ ci al
hair as the reference sanple (PET content 1 weight % . The arrow mark A in
the figure indicates the infrared absorption peak (about 1730 cm') due to
PET, and the infrared absorption peaks due to PET increase sequentially in
the order~-gf grtificial hair as the reference sanple, artificial hair 6 of
Exanple 8, and of Exanple 9, thus it is seen to be corresponding to the

i ncrease of PETFremnfiEnt23(A), itds seen thavyforithe atificinhbair 6iofExamphe core
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artificial ha%(ii's 6 o{. Exangl es 8 - .14 and Corrpﬁrative anPI es .7/ -éﬁo, each

in case t WAS $%aymFHeT \RIEABMIABoARE WARFCRBNCORRPES MeRThy Taturiednt the of 22

mm  set ainihA dhipel Rbntdighgapenory state, and then thermally treated by

wi ndi ng around al um num pj pe hav,i?bg zfx di anmet er @;‘ -53 English translation
t 9 HF ?

of PCT apHi1&lt Fen thermsthoal tmgs 2ot Exnmnle Br il Fiqpntont & weight olseen
that, forth&eul MdEick biiBé andoAftEx RHRhRal rddimle kO ite hitfnollly 49, the

curl dianeter before an ermal  treatnent for one mnute by a hair
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secondary ‘CRESEafifre i34 Hin® dit  AERUIRAS BT S a Bt B 4B TP e
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[0161] For the artificial hair 6 of Example 10 (PET content 10 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 25 mm to 43 mm, that after leaving at room

temperature for 24 hours and after shampooing was 40 mm, thus

resulting in secondary shape forming. It was 30 mm after steaming, and

was seen to have nearly returned to the initial shape memory state.

[0162] It is seen that, for the artificial hair 6 of Example 11 (PET content

15 weight %), the curl diameter before and after thermal treatment for

one minute by a hair drier was changed from 25 mm to 40 mm, that after

leaving at room temperature for 24 hours and after shampooing was 40

mm and 37 mm, respectively, thus resulting in secondary shape forming.

It was 28 mm after steaming, and was seen to have nearly returned to the

initial shape memory state.

[0163] For the artificial hair 6 of Example 12 (PET content 20 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 25 mm to 38 mm, that after leaving at room

temperature for 24 hours and after shampooing was 38 mm and 34 mm,

respectively, thus resulting in secondary shape forming. It was 28 mm

after steaming, and was seen to have nearly returned to the initial shape
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tenperature for 24 hours and after shanpooing was 41 mm and 43 nmm
respectively, thus resulting in secondary shape formng. It was 30 mm after

st eam ng, _an S seen to nearly returned to the [njtial shape nmenory
state. [o%ﬁﬂSﬁ%ralaﬁétlantqfﬁfampﬁsa 108 of Exanple 10 t’gﬁ%ﬁ%ﬁ%fa@%%@m ght
%, the curl dianmeter before and after thermal treatnent for one mnute by
a hair drier was changed from25 mmto 43 mm that after |eaving at room

tenperature for 24 hours and after shanmpooing was 40 mm thus resulting in

secondarypﬂsenﬁlgﬁ, %ﬁft ing. It was 30 mm after steami ng, and was seen to have
nearly returne 0 the initial shape nenory state. [0162] It is seen that,
for the al@iG4lcFat thaiartficdal Eaimlof Fidarhpier13 dREI tontemntv®h greighg %)X he cur |

di anmet er fore and after tdhermal treatnent,for ., one pinute b hair drier
e hon o B BhEl A08n Bl e GECARY o iEF PR bRlarflf: B S mihalo dBid 00 7O
24 hours aair dfileerwsdahpaged drovas28Gamntod abdnd/ timat dfespPReiviingat, rdols

resulting,in seconda pe formng. It was 28 nmm er steam g, and was
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the artifigdpdctii@dly, bhaé rexaltehe ih2sdddnlagnileape 26rmehEhlt Was 2vh@ansur |

di aneter before and after, thermal treatment for one (i nu e.by.a hair drier

was changalter stpapungyand was spen tafaver pearly getnrpedto thginitiahphape ure for

24 hours gndnafy Bfatehanmpooi ng was 38 nmand 34 mm respectively, thus

resulting,i econdary shape form n% s 28 mm after steam ng and was
®

in It wa ,
seen to hiLBFeber yhe atificdal hain GeofiBxamale IA{PET conteniydf syeighbfo) at i on
of PCT a I 1 /, I 6
orti Fici o SAH Qb bette b dis: (IBRRAY theftfont Riie EindtBBy o
di anet er beindeiearmaatchengeddroml 2% memt tred0 oy, thad aftenuleavingaat twm drier

120 Chanaga LEAmRS M A8 i¥Rulnd terAfhoh R Vo AT ph oG 1

a nMpoaol NG~ wWas respectively, us
resul ti ngrespe¢o@iyathus hrepalting ninngecontd argssapenformingr Its mesn26gmmnd was
seen to ha

the arti f PLEAISRAMInG, BRI ansren da ReerhEany ertounthah e Softidl shabgoy
di anet er hedmoey stuteafter thernmal treatnment for one mnute by a

[0166] From the results above, as shown in Fig. 23(B) for the artificial
hairs 6 of Examples 8 — 14, the thermal deformation ratios of the artificial
hairs 6 from the initial shape memory state after thermal treatment by a
hair drier were 196, 184, 172, 160, 152, 140, and 120 %, respectively,
which shows that the thermal deformation ratio is lower as polyethylene
terephthalate content increases. This characteristics is about same as
Examples 1 — 7. The thermal deformation ratios of the curl diameters of
the artificial hairs 6 after leaving at room temperature for 24 hours and
after shampooing were 89 — 100 % for Examples 8 — 14, which shows that
the thermal deformation ratio is lower as polyethylene terephthalate
content increases.

[0167] On the other hand, it is seen that, for the artificial hair of
Comparative Example 7 (PET content 0 weight %), the curl diameter
before and after thermal treatment for one minute by a hair drier was
changed from 25 mm to 50 mm, that after leaving at room temperature for
24 hours and after shampooing was unchanged as 50 mm, and 35 mm
after steaming. For the artificial hair of Comparative Example 8 (PET
content 1 weight %), the curl diameter before and after thermal treatment

for one minute by a hair drier was changed from 25 mm to 50 mm, that
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hair drier was changed from25 mmto 30 nm that after |eaving at room
tenperature for 24 hours and after shanpooing was 30 nm and 28 mm
respectively,. thus resulti n secondary shape formn was 26 _mm after
st eani ng, fweaeileﬁowf%taﬁ@ fll0Ret urned to the %Q’I{/bgmg'ﬁz&)ﬁé‘mﬂemry
state. [0166] Fromthe results above as shown in Fig. 23(B) for the
artificial hairs 6 of Exanples 8 - 14, the thernmal deformation ratios of
the artificial hairs 6 fromthe initial shape nmenory state after thernal

t r eat ment 45,37 0 %
respecti veﬁ%}'qe%ﬂ%%a{i#()% aqe r]a}%]ﬁre %%r ?r%ljhgl c]?r%rga ?tg’% Srh é?"'?%mﬁg%l%\g/\gr as
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I Th I t h
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shows tha th tgfr | deformation ratio is | ower as polyethyl ene
t erepht ha 8 increases [0167] On the other hand, it is seen that,

for the a[0168]<:1tais Baéh thfat, MHéaetﬂtmexmfeﬂcéﬁ%ﬁrﬁ@f%eEkaﬁlmlght %
the curl rreter beforeada;t r th!e’kr)r(’i'a treai)rrg?t for e mnute_ by a
hair driekP sco%q?élﬁ %418 Mo pe rlee@nde%fg?]hé 9¥m|a$om

t enper at UEFeaftﬁfentZﬂ)rW ﬁn‘i&%@e Byt 5%&?%&0% c%é}f and
35 mm after steaming. For the artificial hair of aratlve Exangle 8 (PET

content 1mgi dhatopfternleasung dat Meomertemeperad uan dicaf tZér homas nand ¢ 2 arrrent

Engl i oh { POACiolag v BalthaBeels BT R T PP akRs0 iap lbe) s 0y

roomterrpeemmmed toorheihitiadiis aaadnamoey s¢Atepooi ng was 49 nmm and 32 mﬂ

after steam ng o O/ nd
wei ght % pol yet e%%aél?ZrﬁgE’hﬁ% a‘1:‘3ﬁcl‘;{olrrp%lrra Eﬁglr \?e X?QI%%& t he
t her mal déPEmelnuemtrm ivoeighs %il,gtimr cuhhdmmet@(heﬁimsaﬁd -aftdr th@m&]l It is

t hat tif | t Exanp E tent 35
ver ght 5 et fot i bfiaBp AR PARGRRE B fEe nER i 45 BHE (o0PCone
m nut e by nemhaihatdafter Wasviagaagetbonti otem@perature fof 24mhotulrst andt eftekeaw ng

at roomtepperature for 24 hours angd_ after
sﬁgmpoolilng was unchangea 5 mm, and 25 mm after steaming, which

shows there is no thermal deformation.

From these, it is seen that, in case of 35 weight % or more of

polyethylene terephthalate in Comparative Examples 9 and 10, the
thermal deformation ratio does not almost or entirely occur.
[0169] Fig. 23(C) shows the length and thermal deformation ratio (%)
after thermal treatment for two minutes by a hair drier. For the artificial
hair 6 of Example 8 (PET content 3 weight %), the curl diameter before
and after thermal treatment was changed from 25 mm to 55 mm and the
thermal deformation ratio was 220 %.

For the artificial hair 6 of Example 9 (PET content 5 weight %),
the curl diameter before and after thermal treatment was changed from
25 mm to 50 mm and the thermal deformation ratio was 200 %.

For the artificial hair 6 of Example 10 (PET content 10 weight %),
the curl diameter before and after thermal treatment was changed from
25 mm to 50 mm and the thermal deformation ratio was 200 %.

For the artificial hair 6 of Example 11 (PET content 15 weight %),
the curl diameter before and after thermal treatment was changed from

25 mm to 46 mm and the thermal deformation ratio was 184 %.
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shanpooi ng was unchanged as 27 mm and 25 mm after steam ng, thus returned
to the initial shape nenory state. It is seen that, for the artifici aI hair

of Conparati eExa le 10 T content 40 wei ght /() a
bef ore ant™8 1?%“% ahan of EGCEappheatige one minute by Eﬁé‘?ﬁ%@?fgﬁ
changed from25 mmto 26 mm that after |eaving at roomtenperature for 24

hours and after shanpooi ng was unchanged as 25 nm and 25 mm after
steam ng, which shows there is no thermal deformation. Fromthese, is

seen that, 11 SRaeuRl GFAMISLONAL’6 8F snea Rl 1o REIIELAN NS salt b 'ate in

Corrparatrve Exa ef'ormati on r
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thermal tppahfietd 42ainchadgde thie@al ke foPinkeio2Or 4610 anh 16@% her mal

deformation ratjo was 200 % For th rtifjcial r 6 of Exanple 1Q (PET
content 10 wei gE?rzﬁe arg ’é’l%]ugﬁlrdﬁé? xample ot {P gﬁic%‘i‘-’é}ft ?t(hmmf%eat nent

was changegle thpIizRetdd beford a{Hﬂ %ﬁ*ﬂeﬁ f}f‘eﬁrﬁ'ﬂ fRla t ARSI Wak ARl fopes 200
% For the artificial hair 6 o anple 11 2PET content 15 weight %, the

curl di amBbennbtg 35énm1andftb§rthemmaiaief@ma nratigvasnbd@ée from 25 nmto
46 mm and the t i Egpliiyh ation
of PCT appli cat ?g‘%‘ﬁa@‘??&%g@/ %@%‘%{28& %o hét%;}irtt ?l?l%?sgl g‘@ ghh?l@%anpl e
12 (PET cthemnal 2oeatmienit abpyet humdarly 6o atﬂnet easehof ®ne mrinusét the tavel mal
t reat nent r 4 f tpon ratio
was 180 0o or %gﬂgﬂ %f%@éﬁﬁ%ﬁ%o? @gﬁdp}ge tH;E con? nltg(’%g agr ght
%, the palyethybomst taerebén‘thakatambmtbhdarinbtmsedl. 'Rheeahnbdiam/atzelcbhmggei from
25 Mmto 42 nr dth defor nratio. 168, %, F t he
St o abf et AR gk RER 0N SR MBS ek i EREBIeS 1 ot cur)
di anet er [EIT0]eOantheabtlesr hhrd pdr th@atﬁﬁniaIMraifa(D@mqbafrmme Example

7 (PET content 0 weight %), the curl diameter before and after thermal

treatment for two minutes by a hair drier was changed from 25 mm to 59

mm, and the thermal deformation ratio was 236 %. For the artificial hair
of Comparative Example 8 (PET content 1 weight %), the curl diameter
before and after thermal treatment was changed from 25 mm to 57 mm,
and the thermal deformation ratio was 228 %. It is seen from these that,
in case of 100 % MXD6 and 1 weight % polyethylene terephthalate in
Comparative Examples 7 and 8, the thermal deformation ratio was higher
than in Examples 8 — 14.

[0171] For the artificial hair of Comparative Example 9 (PET content 35
weight %), the curl diameter before and after thermal treatment for two
minutes by a hair drier was changed from 25 mm to 30 mm, and the
thermal deformation ratio was 120 %. For the artificial hair of
Comparative Example 10 (PET content 40 weight %), the curl diameter
before and after thermal treatment by a hair drier was changed from 25
mm to 28 mm, and the thermal deformation ratio was 112 %. It is seen
from these that, in case of 35 weight % or more of polyethylene
terephthalate as in Comparative Examples 9 and 10, the thermal

deformation ratio does not almost or entirely occur.
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25 "Mmto 35 mmand the thermal deformation ratio was 140 % Fromthe results
above, it is seen that, in case of two mnutes thermal treatnent above,

S|mlarlytothe case of the curl dianete d_it
ther mal dEmghghtt F%Slﬁhlppd)f( i‘cﬁ B@Br as pol yet hyl éﬁﬁ)gﬁg toﬁél‘lgée
content increased. The curl diameter change by said thernal def ormati on was

about sane as in Exanples 1 - 7. [0170] On the other hand, for the
artificial hair of Corrparative Exanple 7 (PET content O weight %, the curl

di anet er e f h Lr drier
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ot o CREGELNE TREUR. (16 SRRGHErDa. l97. tHo SCaRYa]Y FaRe, doLmERg o Bhe nai ¢ of
Conpar at | u@mﬁ%@dlph@lra ¢ BEEonp Ry 835 14v@hdTCorkbaritite @&Am@n@érﬂterldoef ore
and after _{her tment for two, m nutes by hal rqfdé‘@ ged

from 25 mMteR cgn% izna: lisr?@entqb@ftn&r@@r@f%ﬁ arlaﬁ r the
artificiabohaidt welé?mmrﬁ&é &ﬁrl%%mt%r%f&PeE;{n&%rR&nﬁh&%mremm%t the

curl dianmeter before and after thermal treatnent by a hair drier was

changed f faoRe mimnteobpd hair dmigrtwias changed frem2damivefor4] momwddat12 %

It is see r t hyl ene
t erepht ha gttefé lggb%rﬁge ?ﬁ%%&rﬁat[elnﬁvﬁ‘e @ﬁ?e?ﬁérség ndrg rl%“?/%aﬁtr 'ﬁye ng{ml% e%g%matl on
rati o doe¢dnoimalamds44oment Fesplegtivetyyr thus 7réangtingh inr sesinstaryn shApeCT

appl | cat] BT SR 900478 oHLZle o, SoaRRdanY Shapsof gLl g

per f or med next spunartiticra Sane condition gs above
except f oretwinmeidnigp ti’reoundlalas[hlapermanmryesthm/i ng a dianeter of 18 mm Fig. 24

and (Ot O et o 0 Beleir SRR B FBRIE 4 R, iR R bR TR

form ng othékarl dizirh'éte'li héfolﬂaiarrﬁi ﬁftei' t_lixeamall ese&meﬂﬁlf@ndn@mﬁmrtathwa _

EX g][m :Ee(zmgqaér érl(qsl-:vl?:tg(s) han ed2f48n9 22" mm o 45 thteﬁtat afger iehaev1%%tég {‘é:olnelll hai 1
temperature for 24 hours and after shampooing was 42 mm and 40 mm,
respectively, thus resulting in secondary shape forming. It was 23 mm
after steaming, and was seen to have nearly returned to the initial shape
memory state.
[0174] For the artificial hair 6 of Example 10 (PET content 10 weight %),
the curl diameter before and after thermal treatment for one minute by a
hair drier was changed from 21 mm to 42 mm, that after leaving at room
temperature for 24 hours and after shampooing was 39 mm and 35 mm,
respectively, thus resulting in secondary shape forming. It was 23 mm
after steaming, and was seen to have nearly returned to the initial shape
memory state.
[0175] For the artificial hair 6 of Example 11 (PET content 15 weight %),
the curl diameter before and after thermal treatment for one minute by a
hair drier was changed from 22 mm to 39 mm, that after leaving at room
temperature for 24 hours and after shampooing was 35 mm, thus
resulting in secondary shape forming. It was 23 mm after steaming, and
was seen to have nearly returned to the initial shape memory state.
[0176] For the artificial hair 6 of Example 12 (PET content 20 weight %),
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content 3 weight %, the curl dianmeter before and after thermal treatnent
for one mnute by a hair drier was changed from22 mmto 49 mm that after

| eavi ng at, room t enger.atur r 24 haqurs and after sha ' nm and
44 mm reﬁlﬁ‘&gﬁﬁ]\ﬁéﬁ‘ ,aFlﬁHs"fﬁ)é{‘sﬁlaPPHﬁa?lﬂnsecondary shapeﬁeﬁgﬁ&ﬁgg@?@ﬁ?igﬁs 24
mm after steami ng, and was seen to have nearly returned to the initial

shape nenory state. [0173] For the artificial hair 6 of Exanple 9 (PET
content 5 weight %, the curl dianeter before and after thermal treatnent

for one g}ﬂéj%ﬁﬂb&ita}n%%?; efg{'é ?(E)lrd eﬁoﬂgﬂﬁgl gfegéﬁnggn rté}led'ﬁliEWtetb af ter
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40 mm rhapedtievelys chhnged dsarnt 2 hgnmntcs 88 onogrthas lefper fearvihg@t ddomas 23

mm after, Stean.n nd sy..seen to,haye nearly returned the ipytial

Chape | mehoppetyite. 05 A nEER 4 o8ter [ RamhohiELVEF B2amie ThYE e

content 1Pesndtigiyt iecordwrycshidpeifeummieg. Itekas €2antnaffter stdwaninmg, dndat nent
21 mMmmto 42. mm that after

for one minute by hai r d]ré,l er Wasdrcfihgr1 ed.f.rgrr%1
| eavi ng al’ 4SSN 1ORALT QREFY F4rrBqd g thE 190datshape Py SHYenas 39 mm and
35 mm r {FPFEAt Feeltlie arbificiabhuiit 6 0f HxabpteoN8dPEE Bantedto25iwtdght Yolwas 23
mm after steanigg, andl\é\%s seer&t%é hal\{e ne rlgl returPed to the initial
shape mehes Fush drametaribeipregna aider thermal sreatamonislozons aipuse by ¢ pET
content 1jay\elsfel was chhige8Yrdbmd2 Pikiefo BEIREE 34 #AtéLledREMRI rdongat ment
for one mnute be/ a hair drier was changed from22 nmto 39 that after
Qre,

| eavi ng atempperaturenioard hoars gndaftes shampaoure wasshAmeornd 4hamms nm
thus res | 2 ol S ] : 1 ng, and
w5 seen 6 ary R FrOe EbHIRIEnR MRy, b oty B WAl 2ReR R Dol
For the anftieristpamingi and was Eranpbdrave neEtyaetuened 20 theiightiabghape 58
English t %"Z’; Eﬁ]}eOf PCT application PCT/JP2007/ 065429 the curl dianeter
before and a r efmal treatment for one mnute by a hair drier was
changed f{@M&1Fomthe a3sifiinl hhat 6 aftExample 14PHET contentt 30meright %), f or 24

rour 20 b SURARES! B HE T Y R EOUAAE RS

to the i nhaindrehrapes changyddraine21 [ih/id 36annt, haardftér tdéatingaitr rdonof

Exanpl e 1§e1$1|13)%-1|'_at01?r%t or}tZEiovl\ﬁ'isgahI;d %)ﬂ'ier shampooing was 29 mm and 27 mm,
respectively, thus resulting in secondary shape forming. It was 22 mm
after steaming, and was seen to have nearly returned to the initial shape
memory state.
[0179] From the results above, as shown in Fig. 24(B) for the artificial
hairs 6 of Examples 8 — 14, the thermal deformation ratios of the artificial
hairs 6 from the initial shape memory state after thermal treatment for
one minute by a hair drier were 223, 205, 200, 177, 157, 152, and 143 %,
respectively, which shows that the thermal deformation ratio is lower as
polyethylene terephthalate content increases. This characteristics is
about same as Examples 1 — 7. The thermal deformation ratios of the curl
diameters of the artificial hairs 6 after leaving at room temperature for 24
hours and after shampooing were 88 — 97 % for Examples 8 — 14, which
shows that the thermal deformation ratio is lower as polyethylene
terephthalate content increases.
[0180] On the other hand, for the artificial hair of Comparative Example
7 (PET content 0 weight %), it was seen that the curl diameter before and
after thermal treatment for one minute by a hair drier was changed from

22 mm to 50 mm, that after leaving at room temperature for 24 hours and
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the curl dianmeter before and after thermal treatnent for one mnute by a
hair drier was changed from21 mmto 32 nm that after |eaving at room

eapect | vERgshTenslaUaR g T APBUEEHAATy Shape T o m nBCHIPAILTDBSAZ af ter

steam ng, and was seen to have nearly returned to the initial shape nenory
state. [0178] For the artificial hair 6 of Exanple 14 (PET content 30 wei ght
%, the curl dianeter before and after thermal treatnent for one m nute by

a hair d fter room

t enper at u%gt%? or hﬁ{%@ﬂ%ﬁv@g% ter rﬂmgﬁp&égﬁ rimevamg%@ Bl %Qggé 39 Am
respect i vefter steamings Har tlge |artﬁsn@hdllam;‘/ Osfré@mpfwamngxamMSS APEfh after
st eam ng, to returned .t nmenory
Stare orSBfentT iRl B 1P CadBBbA Mg el okt ThfY pRRRher

artifi CI atheimal sréatofierixfopbre Binutbibytardhatihelred wief chamgeddromt 22s of
the artifici airs fro e initi shape fter thermal

tr eat ment 2Br o ST thar Blfel 1fayPeipf spSpEPempsiRsStal ga B AR, ™, o,
?nd 143 %fteF@mﬁﬁflwomlgywamgcﬂn?mmhﬁm ,iregpetigvely, achelf nrwaﬁ i20Mnmmat i 0 i s
ower as yet e er epht ate cont.ent .i ncrea chargcteristics
is about ag‘%?ﬁes Sg\éﬁk‘gnﬁ &% sgen pomy Sten'[el?%lmd‘iﬁs@rﬁhﬁtl ngt‘i"% ﬁﬁ) Phe curl
di anet er s agll %W@h&ﬂém@lwrebatlﬁéla%amr 1 el m 8 d9am Cvmphsdtive for 24
hours and_after shanpooi ng were 88 - 3? % f or, nples 8 - 14, which shows

that the Eamplesqérandedi the taermalsdeformation pr@utybtw drighey ¢hagninal at e
content i pxL@dsRs.8 LGBO] On the other hand, for the artificial hair of
Conpar at i PET content 0 wei ht 9 it was seen that the curl

nple. 7
di anet er \é&&ﬂr eFthheeﬁlt Hicigh&aiy of G@@pmﬂlw xagnBlerP (PEET sonteadd dri er
vas Chang%ééwg%) 3¢ Wi tBen® tﬁ@%hr?fd&)%%e't@@%?&eaanﬂg%ggggg@%ure for

24 hours an glrsh transliation o application 65429
after shahmﬁdm@tv\&sr awe mrinavte bsearhalrrthspleastaa/ehzyngah&mm 2bmBOtBS af t er

steari ng. oGor s Gl LElaheat Tvtn PUBBEALE BAT ff(PRLa. fRALeNt 1

wei ght %, geen ™ arE ef orean er mal
t r eat nent shampmnngmnﬂ 85bymahdi 24 mmeresm:tumdygeddht o222 mm afte49 mm
that aft er | en%}/lllf?,gtha&s {toﬁerlns tn%r’rgier %tl{lrr%efdo o] g}f'e I?I?ﬂlaﬁ sahape memory state.

For the artificial hair of Comparative Example 10 (PET content 40
weight %), it was seen that the curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 21 mm to
23mm, that after leaving at room temperature for 24 hours and after
shampooing was unchanged as 23 mm, and it was 21 mm after steaming
showing no thermal deformation. It is seen from these that, in case that
polyethylene terephthalate was 35 weight % or more as in Comparative
Examples 9 and 10, the thermal deformation ratio did not occur either
nearly or at all.
[0182] Fig. 24(C) shows the length and thermal deformation ratio (%)
before and after thermal treatment for two minutes by a hair drier.

For the artificial hair 6 of Example 8 (PET content 3 weight %),
the curl diameter before and after thermal treatment was changed from
22 mm to 53 mm and the thermal deformation ratio was 241 %.

For the artificial hair 6 of Example 9 (PET content 5 weight %),
the curl diameter before and after thermal treatment was changed from
22 mm to 49 mm and the thermal deformation ratio was 223 %.

For the artificial hair 6 of Example 10 (PET content 10 weight %),
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after shanpooi ng was 47 mm and 48 nm respectively, and it was 29 nmm after
steamng. It is seen fromthese that, in case that MXD6 was 100% and

poI yet hyl ene ht h % as in Conparat] I 7 and
8, the thgnﬁﬁlﬁﬁ g’&‘?‘lﬁgf’ ﬁly@fla@pﬁ%‘gﬁpgher than in Eﬁwﬁgggé%%ég%[msn
For the artificial hair of Conparative Exanple 9 (PET content 35 weight %,

it was seen that the curl diameter before and after thernal treatnent for
one minute by a hair drier was changed from21 mnmto 26 mm that after

| eavi ng afp & Qap Hfﬂlﬁan dHéforEOa{ncg%f eﬁﬂgl ?Ifeta%hexfthé&ﬁﬁ eﬂ?gehas frofw MM and

24 mm respective ter steamn nearly
returned 2¢é mheto |49tmm asdat{h@ thenroral @farmatldfnramhava 23$|%:| al hair of

Conpar ati ve Exa t to,t he curl
di anet er befor e@%g ﬁﬁg(rﬁ%ﬂe@ %kagli;l @Eo'lr‘lggn% g@g{}; gﬂﬁa/l)f’ drier
was changele fcumhdi?almenext befd@@namd talfmr dietmnal ematngarai wiasath aregage frmour e f or
24 hours daf sha hng,.was_ un nged. as ot Was 21 mm
after ste ?h %ﬁgﬁlﬁbnﬁgwgﬁlﬁpﬂe&ﬁféﬁg}%{ rgtgo %2@% )from t hese that,
icg case that p@oylethreyém&cltaeomph' Ehﬁﬂ%ﬁ@m\p@é 13f5(BEI‘@bht(%t020 mggga%)i
nparativy. Ex es 10, t her or matlon rati o did.not occur
oi thor . nba? CFTbametey %equffsazl}é aittpr @zﬂ af e Fargthangrd (100 ral
def ormati on mad t®46%hm Bﬁﬁqj}fé ﬁ{yin?eilt&éfoﬂﬁ%&mﬂ rétﬁ@a&dmwwr two m nut es by

a hair drier. F the art ial hair of Exa 8 (PET content 3 weig
%, the curl difoxdhera éﬂl@@ihm &ftlé*am‘lﬁﬂeé E?’Eﬁpmt %é”%ﬂgﬁg(@d from

22 N to Re %Pﬁ@aﬁl@%f Berdre! ﬂ&fa(fféfaﬂﬁ%épﬁéhtmtzév%s%haﬁ%e& fi%m
artificial hair 6 of ExaaneQ(PET content 5 weight %, he curl di aneter

bef or e andlanmeto dRanmpndrtde: theymalodefonmagion f&@ﬁlwwlﬂ%%o 49 mm and the
thermal defor ”atF'o‘i"'t}{e]zaéf 1(‘!@? h%fizl?’G of %Qarlm?h@ lqr(‘PE‘TQ:PﬁEéﬁEaBO v?e gilt Bxpnpl e 10
tr appl i

(PET content 10 wei ght 0 Englis nslation o ati on
PCT/JPZOOVhe)@Mlzdlamleéeb eform @métaétenoﬁi@mahmaetmmt waerchdngedefitorent was

changed 53 het b B SRR AUBHERLAELRTNARIRNL 10 27

di anet er bef or e Exoth aheeresults laubbver éhtisrseenwisat; Hangask fof dwo minutes
thermal treatment above, similarly to the case of one minute, the curl
diameter change and its thermal deformation ratio (%) were lower as
polyethylene terephthalate content increased. The curl diameter change
by said thermal deformation was about same as in Examples 1 - 7.
[0183] On the other hand, for the artificial hair of Comparative Example
7 (PET content 0 weight %), the curl diameter before and after thermal
treatment for two minutes by a hair drier was changed from 22 mm to 56
mm, and the thermal deformation ratio was 255 %. For the artificial hair
of Comparative Example 8 (PET content 1 weight %), the curl diameter
before and after thermal treatment was changed from 22 mm to 55 mm,
and the thermal deformation ratio was 250 %. It is seen from these that,
in case of 100 % MXD6 and 1 weight % polyethylene terephthalate in
Comparative Examples 7 and 8, the thermal deformation ratio was higher
than in Examples 8 — 14.
[0184] For the artificial hair of Comparative Example 9 (PET content 35
weight %), the curl diameter before and after thermal treatment for two
minutes by a hair drier was changed from 21 mm to 30 mm, and the
thermal deformation ratio was 143 %. For the artificial hair of

Comparative Example 10 (PET content 40 weight %), the curl diameter
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22 Mmto 45 mmand the thermal deformation ratio was 205 % For the
artificial hair 6 of Exarrple 12 (PET content 20 weight %, the curl

di anet er pef r and .after mal .treatnment was change 45 mm
ond the. t RBEAR R RHARI S RAPBIGAGoD T4 % For t he aP i ERafTRRRERE o
Exanmpl e 13 (PET content 25 weight %, the curl dianeter before and after

thermal treatnent was changed from 21 mmto 40 mm and the thermal
deformation ratio was 190 % For the artificial hair 6 of Exanple 14 (PET

content 3gegalia fher ns el ARy HONBHS9ARE WS BhahDEA TRt spat e

was change rom nm an erma ef or et o I'0 was 162
% Fromt nmlrf@sEBtmnabmwé theet thegnsaledeforatatiom ratiwewass 13@ %i Huiseseen her mal

treatment rl hecc e €,M Nu ter
change ancf%tﬁ? ﬁ? Her rraa%de orc(rzf‘g%l §£ r§§t| otl%%] & or} f’%%r & (i)%li ?thSJtl?%H?ene
t er epht hateate@hcthalamt as nar Casephrakine cExdmplesnﬁt endclﬁa,ngecorhlaryashapeler mal

deformati ?n Was ciﬁ st me as |n anples 1 - 7. [01831 On the other hand,
for the aftPHis %ﬂu &9 ive Exanple 7 (PET content 0 weight 9%,

th he Cg” mﬂe]t@hebeé@mdaaydsélgépeerfomengrabastp@%‘bﬁ%eti Eefct tolmgh“?nsﬁm by a
air rirer S m mm t and t he erm erornmati on
rati o was? ‘\@A}?} b/%ﬂri&?eqdh%t Pt%af’?%F%ﬁlgﬁéqf} as HooFg AXSERE %WES%QJIﬁﬂ BTGIRPET
content 1aWehehbm> lpéhﬁvﬁ%h dbateeelof SﬂeﬁﬁﬁeF@?Q@fshﬁﬁvstﬁwﬂé@KA) teat nent
was changed from 2 H&;@ nmhie and the ther def O@Btl on rati o was 250
% It is seBndiameter 9faby theg steeamfe@, dthelyshgmging

pol yet hyl eagok e&@é}%&ﬂﬁ}e&}&e fop th@OHPﬁﬁé{leHa@sapr?SE)Za:ﬁFFESS8 Lheg thyeq mal

deformation rati o was gher han i.n Exanpl e 841 For the

artifici aComparaﬂve:&wnnleisV’é X4 rong 1'(’11815125&69.1 gnis seen \idiaghfonghet he
curl di a”ﬁ%ﬁﬁcﬁf—l it @Hfg%%hﬁ{leté‘gﬂ‘m' cotnrtgﬁi @Ex%l }Rr%§"\91 WYighdgra hair

drier was ange rom mm an t he er nal ornmation ratio
was 143 Ybpefare ané after thermpl Haeatment @orrmueammet@lampl bamod(ueETwaSnt ent

20,0, 9% o¥hneh 5 ST o A AR S PP,
changed f2drhdfrs and acﬂ:ezashampaondlgtWastﬁlﬂemmlarﬂieﬁ%rmm |reapea11vdy\/vahué33 %
It is seel sul%{)nné M‘%%goﬁé' ary sflape ?ormmg 3[1_% Wasggg m/ﬁloe{fter ste amnfljo,I a/e&hyl ene

was seen to have nearly returned to the initial shape memory state.

[0186] For the artificial hair 6 of Example 9 (PET content 5 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 35 mm to 56 mm, and that after leaving at

room temperature for 24 hours and after shampooing was 54 mm and 55

mm, respectively, thus resulting in secondary shape forming. It was 38

mm after steaming, and was seen to have nearly returned to the initial

shape memory state.

[0187] For the artificial hair 6 of Example 10 (PET content 10 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 35 mm to 56 mm, and that after leaving at

room temperature for 24 hours and after shampooing was 55 mm and 54

mm, respectively, thus resulting in secondary shape forming. It was 37

mm after steaming, and was seen to have nearly returned to the initial

shape memory state.

[0188] For the artificial hair 6 of Example 11 (PET content 15 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 35 mm to 51 mm, and that after leaving at
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terephthal ate as in Conparative Exanples 9 and 10, secondary shape form ng
could not be perfornmed. [0185] The secondary shape form ng was perforned

For wi ndi AGELSBdFREolaHaR Afdr bABEIRAUPRG = di amet o of POX/RRRO0BT 05989 chous
tables (A) the curl dianeter changes by thermal treatnent, (B) and (O

their changing ratios, respectively, for the artificial hairs 6 of Exanples
8 - 14 and Conparative Exanples 7 - 10. FromFig. 25(A), it is seen that,

for the ?(E)&I%lfﬂecﬁjlgé dﬁﬁ?é f8r Qhelfénlgﬁ?éﬁd%f@é:’ﬁlhgﬂl}too g W59 t@@ cur

di anet er ore ter th treat nent ne-m nut e a|r drier
was changed, frespe@ivelsh thusresultingan s¢comdaryashane dormoegn teWp@r&T ure for

24 hours gndl afbpl éﬁ&iﬁ'ﬂgohﬁﬁ was s%@n“ﬁ@t ﬁ\%g% %r&ﬁﬂ?&& b T irdifide

resulting i1n secon ary stape formn er steamng, and was
seen to hakhapeesemyry etatened to the initial shape nenory state. [0186] For

the artif iy ir T t i t0

di amet er [)@f%ér]e ﬁéhgfatrgltf%(% & %alﬁﬁre or(%tgéﬁﬂ%ﬁte eéEﬁFlaHr’ drier
was changelie tushui3matort leefobe rmfmd @ftdr thatmal tesatneawt fug @ie mmcme thgnper at ur e
for 24 hours gnd after  shanpopi n s 5 and 55 ctivel t hus
osur tinoBarr AR haRea R R Ahon s ol 208, Sad B ARBRIEHVINE Mot ves
seen to hw@nm@@iﬂayrart@trurmﬁ@ﬁl@oﬁfseanalatﬁt@i shahﬁmlﬂgwwstmhgan[dowﬂ For
the artificial halr Ex l e. 10 (PET confent 10\/\/? t he_curl

di anet er HEPoF@SB‘?ﬁP‘éEf yert Pﬁ%ﬂtlpge‘é’t ResAndary Shap e éng:rylfawaﬁ’a3 dri er
was changafinf b fidr 3fteaMing, ShhdTwagehned 1 to te'lﬁ ’iturh®@Md ¢pperature
for 24 hours, and after shanpom ng was 55 mm and 5 respectively, thus

resul ti nglMitiaehaneamemrypeater ming. 1t was 37 nm after steam ng, and was
seen to hypyalesol Xhéeiﬂﬂfﬁh‘?gl hﬁut b%f'E‘iélhﬁhe 13"@’@1‘ @Eﬁ’é’éﬁ/t QS %eﬁghk (%)88] For

the artificial hair anple 11 (PET ctontent 15 ,
di anet er bl¢ ehal dmnatetrebeﬁomeram afteééhﬁ%mtal ﬁmam@nhfmm mfmalterw a dr i er

rans! at o PRl EHaheeh My 33 w58 b, B4 5, S5 LAk e AR,

hour s andredmetersphergiowe fgr \Mshéursmndmftéﬂ shampaoesgeras 46l mm tamds43

resulti ngnhﬂ, sl%%f?@&%é’ly,s QEQ@ lfe%{miﬂ% tseéf@nsdary shape forming. It was 36
mm after steaming, and was seen to have nearly returned to the initial
shape memory state.
[0191] For the artificial hair 6 of Example 14 (PET content 30 weight %),
the curl diameter before and after thermal treatment for one minute by a
hair drier was changed from 34 mm to 43 mm, and that after leaving at
room temperature for 24 hours and after shampooing was 44 mm and 43
mm, respectively, thus resulting in secondary shape forming. It was 35
mm after steaming, and was seen to have nearly returned to the initial
shape memory state.
[0192] From the results above, as shown in Fig. 25(B) for the artificial
hairs 6 of Examples 8 — 14, the thermal deformation ratios of the artificial
hairs 6 from the initial shape memory state after thermal treatment for
one minute by a hair drier were 159, 160, 160, 146, 137, 126, and 126 %,
respectively, which shows that the thermal deformation ratio is lower as
polyethylene terephthalate content increases. This characteristics is
about same as Examples 1 — 7. The thermal deformation ratios of the curl
diameters of the artificial hairs 6 after leaving at room temperature for 24

hours and after shampooing were 94 — 102 % for Examples 8 — 14, which
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mm after steam ng, and was seen to have nearly returned to the initial
shape nenory state. [0189] For the artificial hair 6 of Exanple 12 (PET

content 2 ight %, . th I aneter before and af reat ment
for one ngn\éﬁéﬂﬁyalﬁlaﬁapﬁé’fﬁﬁp aPnged from 35 m‘ri) ﬁg/'iggw)oghég hat
after leaving at roomtenperature for 24 hours and after shanpooi ng was 46

mm and 45 mm respectively, thus resulting in secondary shape formng. It
was 35 mmafter steaming, and was seen to have conpletely returned to the

initial shppg ythh%t %ﬁrmbglagfo tléﬂeréﬁt)' id Clo@lerN@igr @lfétlﬁgéﬂpl e 13

(PET content 35 wel e curl dianmeter before an a ter r mal
t r eat nent tev@ph@helatsrmnéelmylmrehaﬁas drier was changed from35 nmto 44 mm

and that gfigy) leaéﬂengt}gér 45588@&%95?%1%%1“}%{1{ﬁﬁféf‘c?x’é@%@ﬂ@e%%&%

shanpooi ng was respec In's condary
shape for fi(RET conteas Beveight %)t arwatsmﬁnn@xatazh@ avard daemeten mfore awdir | y

returned | ti I 8,8 cial hair

6 or Bxanpiier Hheba BearmRRP Sy RHR BbR Y pifeR bt hanhaidad boe,

after theB8ahnt teeél mni, that adter lanvii@ abyoem teanperhuuee fw§4dhaugwlndr om 34

mmto 43 adthat.after Ieain taﬁré)(gmte eraturefrg‘é 24 ho rs and
e S

aft er shafp§di FPREOUWE iSHPC dBEhyaRY, 1t Fas R

Secolndar ysﬁdaaﬁmg OFd¥ the aktifions B&r dm@aﬁltp%rrasiv@ama larsi(lv\ET é‘(ﬁft@nto have
nearly ret ur ne

othelnltlal ry state 19] t he esults
above, as!lSW t; %).3t gvasSepn t,h&t tt ec‘g"rlit 1ameter b‘?ﬂfﬁ?“r é %‘11; nh
14, the t H&rdfﬁiexﬁefo@rdfﬁé AR utahyos }Piutd'i(i’eﬁstf 16 ed i) rh BB ni Ot 61‘9

initial shape marmr¥ state after thernmal treatnent one mnute by a hair
drier wer énrms@ atgpliterpleaving, at Fpom sempexature bor 2Ae§19@é§.%dya ki ch

shows thakhhhpdohs W s ngxﬁﬁf@hﬂ% hfth] PededtREy, 27d 19%@@&@%&“§fter

terepht hal ate ‘content 1 ncreases. This characterl stics Is about sane as
Exanpl es steamingrhlé isheeamifraims dreset that, Antoase tiat NeEXDGrwasdlO0%btand of t he

SL;'WL'OS: "r’]‘é 1%' §bjlea{', 1%?h0 /ﬁ?l’étrégw% E’%ﬁ?%gfs%“%ﬁfp%gg%te E?Hh@l@@d after

transl ati Gnand SHCheaphéimal |ds|ﬁommﬁzmﬁ¢ o653 29gheh dos set:rmdalr}e shhpe nal

def or mat | ?&mﬁ{é,%ﬁt 1At3¥\%r Hr olv\é% hr\éh 0 'to primary shape forming than in
Examples 8 — 14.
[0194] For the artificial hair of Comparative Example 9 (PET content 35
weight %), it was seen that the curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 34 mm to 38
mm, that after leaving at room temperature for 24 hours and after
shampooing was unchanged as 38 mm, and it was 36 mm after steaming.

For the artificial hair of Comparative Example 10 (PET content 40

weight %), it was seen that the curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 34 mm to 38
mm, that after leaving at room temperature for 24 hours and after
shampooing was 38 mm and 37 mm, respectively, and it was 36 mm after
steaming, showing that there is no thermal deformation. It is seen from
these that, in case that polyethylene terephthalate was 35 weight % or
more as in Comparative Examples 9 and 10, secondary shape forming was
not performed either nearly or at all.
[0195] Fig. 25(C) shows the length and thermal deformation ratio (%)
after thermal treatment for two minutes by a hair drier. For the artificial
hair 6 of Example 8 (PET content 3 weight %), the curl diameter before
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terepht hal ate content increases. [0193] On the other hand, for the
artificial hair of Corrparative Exarrple 7 (PET content O weight 9%, it was

that th f ft th I
i nut ¢ by EReha et aPoRE RALABEACRRGM 35 mm to o1 mACUPAEONTeP4Ravi ng
at room tenperature for 24 hours and after shanpooi ng was unchanged as 60

mm and it was 47 mmafter steamng. For the artificial hair of Conparative
Exanple 8 (PET content 1 weight %, it was seen that the curl dianeter

bef or o andyddfet: ISR crddiGAARhlHari LMY R 3009 Iufrdfd e

changed from after eavi ng roomtenperature for 24
hours andthétmal defmn;adwmgahmsnaglﬁﬁl%nd 58 mm respectl veI y, and it was 46

nm after stea | t (o) 100%
and pol yet hyl g]rllzg’gt%lr ep*ﬁﬁ&raqmg é“oy]fi m&f'tiléag g%ﬁ;rn@o%lg gr at’l vgéﬁx\@sl’rpl es 7
and 8, théh¢ kcarhdianetear baforeramchtaftemﬁseﬂmgheﬂ'eaftmemjewasotdram@hhﬁ@m

form ng, t|n or in._r rlmar ggmng than in
Exanpl es gg F 11531 aﬁget @“%Hfﬁf‘i‘%’ %ﬂnrrab ° %gﬁ‘ét){’\/e Exanpl e 9
(PET content 35 Fdw}@mt?/ﬁclal thaia (ﬁfeExamb@é IOK@EfDrcbndélﬂmi@ ereipht 0t and
after ther Lreat nt. for one mnutg}ﬁ,%/ hair drier cha d from 34
mmto 38 ﬂ?ncuir siametex befire: aad Attt bheHRab EreatIRen HASA FEQm@t af t or
shanmpooi ng5%asg H@@b&ﬁﬂ@ﬂnﬁ&l}%&%ﬂ%fb}m\é@ﬁnﬁﬁamé 699t eaning. For the

artificial hair _of np tiy nple 10 (PET content 40 we it was
seen that the cdior f&%af#@lfg laﬂ) ¥§‘ﬁrﬁxWi9 14 r%lcont?@almlghbré Jone

m nut e by tRe kil d‘i’&in%"tef’"ﬁéf&%aé‘ﬂ&%fféxof‘h%m"&é%tﬁ?bnﬁ%stJl?éng@c& Pzrorﬁeav' ng

at roomtenperature hours and after anpooi ng was 38 mm and 37 mm

respect i véPymm el 5Ath§n36thﬁﬁ1wl‘m&1 d%fpémmtmi rafiowayl16A3f. there is no
thermal def or matpQny,el érthﬁclﬁg’%ﬁ BAY EiQE&)‘I’e tI(Qloa(fPE'I‘ ’&oﬁf’éﬁt&@%?@ﬂk gyg}éhyl ene

terephthal ate was 3 nore arative nd 10,
secondar y tbeapel doamiener ﬁorenamd paeftefmtlmednel trmtnmmr wSocrhaatgeal froni0195]

"1 g, 25(Opoigg, UG LIR A A BEIRLLELOLIPLAGR YA 87080 a7 ter herm

treat nent rier hair 6 of
Exanpl e 8 (PET d%mttr}retaﬁlﬁmla@;ﬂtm% oft Bramplé 13i (zi’rﬁfi‘(ebnbaﬁozé w@EghENg),i sh

translati e curF%Tar%%Q %a%(l)r%n &:T /tgea'z%g{nqg?%lzegatment was changed from
35 mm to 48 mm and the thermal deformation ratio was 137 %.
For the artificial hair 6 of Example 14 (PET content 30 weight %),

the curl diameter before and after thermal treatment was changed from

34 mm to 48 mm and the thermal deformation ratio was 141 %.

From the results above, it is seen that, in case of two minutes
thermal treatment above, similarly to the case of one minute, the curl
diameter change and its thermal deformation ratio (%) were lower as
polyethylene terephthalate content increased. The curl diameter change
by said thermal deformation was about same as in Examples 1 - 7.

[0196] On the other hand, for the artificial hair of Comparative Example
7 (PET content 0 weight %), the curl diameter before and after thermal
treatment for two minutes by a hair drier was changed from 38 mm to 64
mm, and the thermal deformation ratio was 168 %. For the artificial hair
of Comparative Example 8 (PET content 1 weight %), the curl diameter
before and after thermal treatment was changed from 37 mm to 64 mm,
and the thermal deformation ratio was 173 %. It is seen from these that,
in case of 100 % MXD6 and 1 weight % polyethylene terephthalate in

Comparative Examples 7 and 8, the thermal deformation ratio was higher
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and after thermal treatnent was changed from 37 mmto 64 nmand the thermnal
deformation ratio was 173 % For the artificial hair 6 of Exanple 9 (PET

content 5_wei.ght 9, ..the di anet.er before and after ment
was chang@&g*lggﬂa%ﬁaﬂﬂptoé%@*‘ﬁﬁp #t1PRe thermal def or %ﬁéa@%@@%&g 169
% For the artificial hair 6 of Exanple 10 (PET content 10 weight %, the

curl dianeter before and after thermal treatnent was changed from 35 nmmto
59 mmand the thermal deformation ratio was 169 % For the artificial hair 6

of Exanpl . t weight %, the curl dianeter before and after
t her mal t?%%jt}rlré%-&mﬁégmcsﬁ%ngﬂe% from 35 mmto 54 mmand the thernal

def or mat i B9t For whe arsifickal Bair oh€ompardteveExaanplesd PHI aoptent135 ( PET
content 2 i 0 . CUT j e f I at ment
e ehanaRsSEhEM). The el %igHlotel L AIRE AN R HPLE RO B! bEdadhlSlo Ror G212
% For thmiautes ibyi al hami drierofvalkxelngmhged Fr¢MES4cmmh etot 435marj ginid the t he
curl diangter before and.after. .thernal eg t s changed . from 3% mmto
78 1 anotbem el PRGOS | Sheibn HAT] 156a3b 150y, Bie TARRACTL Rk B nait %6
01;] Exalrrpl €oldp {1 Tve Bhxiaanple3V0VIP RN tcotent Ubeweight %)glﬁhﬁﬁfurﬂ)ﬁiahlﬁetaﬂd af ter
thermal tyeatnent change rom 34 mmto 48 and _t he ther

ot or mat | BRE A AT e Myl pieatinent B88 e g avison B4 B dertl s, | n
case of twadniheufles malh@sforndti@araeiot wabovs %siliik aeby from! tleseagmmtof one
m nute, the curl _diameter change and its therﬂ’ée]ie deformation ratio, (% were

| over as Botaget R Ehavelghdpht 10 merec Oh Rplyethvleass terephibalate agi et er

change byosephdthed FahndisteQrgBAH OrD, Whe raR HefoARB tRD +otiERIRMRDchur /-
[0196] On the other hand, for the artificial hair of Conparative Exanple 7

(PET cont eihep almioghorat allhe curl di aneter before and after thernal
t t t t ! i 1 4
reat men L(jﬂfS] T’gené&‘ﬂ)fnﬂ%r YsKa 'ff)rﬂﬁhgrswé’?ﬁ%&ﬁ@ 8d hERMIP tff@h%#’l.r& of m

and the thernmal deformatioh ratio was 1 or the artificia
Conpar at i aetifictalphair® bpiiecsamegonditien ghtabXyve axeept fior wanding erounéf or e

o o %o 2 g Ao 5000 R s 6P R BB S,

100 % MXD6hancur diéameteroqhaingeshplyethetmadptrehsinene, | ([B) G@adpiCht thedr

Exanpl es Zh%‘ﬂgfg rztitqgs,t It]e%r[)%% ivgf);,ofro%r{o%ﬂe{' astegzgn&\a/arsy Qﬂg{}g rforrh?x?g of the
artificial hairs 6 of Examples 8 — 14 and Comparative Examples 7 — 10.
From Fig. 26(A), for the artificial hair 6 of Example 8 (PET content 3
weight %), the curl diameter before and after thermal treatment for one
minute by a hair drier was changed from 57 mm to 33 mm, that after
leaving at room temperature for 24 hours and after shampooing was 33
mm and 35 mm, respectively, thus resulting in secondary shape forming.
It was 57 mm after steaming, and was seen to have completely returned
to the initial shape memory state.
[0199] For the artificial hair 6 of Example 9 (PET content 5 weight %),
the curl diameter before and after thermal treatment for one minute by a
hair drier was changed from 56 mm to 33 mm, that after leaving at room
temperature for 24 hours and after shampooing was 34 mm and 35 mm,
respectively, thus resulting in secondary shape forming. It was 56 mm
after steaming, and was seen to have completely returned to the initial
shape memory state.
[0200] For the artificial hair 6 of Example 10 (PET content 10 weight %),
the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 56 mm to 34 mm, that after leaving at room
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- 14. [0197] For the artificial hair of Conparative Exanple 9 (PET content

35 weigh ur.l di er hefare and after thegﬁﬁ r tvvo
i nut o5 bl tradinbn gt B SrpBEaRPRm 34 mm to 45 nhTRZBHEOEACS
deformation ratio was 132 % For the artificial hair of Conparative Exarrple

10 (PET content 40 weight 9%, the curl dianeter before and after thermal
treatment was changed from34 nmto 40 nm and the thernmal defornmation

of pol yet Pyt Betitulrt o DEERuLE 3R HASE SiBhpootdk FAS RS micalll S 0F 01 ©
def or mat i mspeatlvalyil dnm)treaultmg igi mwmdalrmshapﬁ faltmatg I mspGTmm
Seco“daryaftﬁ?psﬁeéﬁﬁg{‘g?% WG AR L r%%a@%?‘&o&%ﬁletgﬁr HeHrndy to thel Rl g?' r 2 by

t he sane conditron Oove excep ar-oun funt nidm pi pe havi ng
a di anet eshape hemory Etzg.e 26 is tabl es showing (A) the curl dianmeter

changes b | rea B).a C) _their angjn tios,. o

respecti vg(f%ﬁﬁ Eﬂ 5#\ é%u}%b‘)aﬁf?i‘ﬁéfd%pieoﬁd(ﬁgﬁfoﬁ%é& iﬁf"feﬂgbf a/?)’ hairs 6
01;] Exarr_p:c €lse BFthéfhm@té(S rf(knrprXm ahuvﬁtaégp}pfmal treathient Efrﬁfﬁd:hﬁnuﬁé(b&)al for
the artifjcial hair cQpt ent g t he cur

di amet er BBIGLABICEWASE gpgfi I%S‘%@t Rgt tg‘ﬁéwﬁ?%iﬁq?lﬁ? at 1091 dri er
was changesimpepatiré 6% 340 hddr§and ameraéﬁﬁﬁpobﬁﬁngrag 36 mRcAhASIP i@t ure for
24 hours and after sha 00i nﬂ#was 33 mm and 35 my respectlvelngE t hus

resul ti ngresPesEvEhBaty u%wsse »E nngecondaryashape forming [sFasnPAgnmind was

seen to hanerCRERhALE! WndEWasN&bn t6 HdVe bé&bl@delﬁ%?@rﬁ@i@é%h@tﬁﬁﬁal[0199]
For the artificial hair 6 of Exanple 9 (PET content 5 weig %, the curl

di amet er 5@&@@@%@%%@& t her mal treat ment for one ni nute by a hair drier
S ohanagshA0TLP e et ickdl il b SRR Ble 1, 0APES Bht R0 WAEREOR, U e for

24 hours and after shanpool ng was respective
resul ti ngthe cuekdintaetershefoee fa@:dmlftgr therlwaé tmmn’rafctreone;naamta@y and was

soen, {0 TgE RERVAY Kb SLRSE, 0,000 ot oARORTe TR i o] 0200,
di anet er behpeeatane foirt 24 hioles rmid tfteat shenhpbomgmwasndduhm bndad0 manr, drier
was Chang%gsger %1ve§y, E’Hhs Ore ltriTHé itnhgéc cfary :Lﬁg‘;\)/é r}'grmmg ?tmwas 54 mm

after steaming, and was seen to have completely returned to the initial

shape memory state.

[0203] For the artificial hair 6 of Example 13 (PET content 25 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 54 mm to 39 mm, that after leaving at room

temperature for 24 hours and after shampooing was unchanged as 40 mm,

thus resulting in secondary shape forming. It was 54 mm after steaming,

and was seen to have completely returned to the initial shape memory

state.

[0204] For the artificial hair 6 of Example 14 (PET content 30 weight %),

the curl diameter before and after thermal treatment for one minute by a

hair drier was changed from 53 mm to 40 mm, that after leaving at room

temperature for 24 hours and after shampooing was 41 mm and 43 mm,

respectively, thus resulting in secondary shape forming. It was 53 mm

after steaming, and was seen to have completely returned to the initial

shape memory state.

[0205] From the results above, as shown in Fig. 26(B) for the artificial

hairs 6 of Examples 8 — 14, the thermal deformation ratios of the artificial
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for 24 hours and after shanpooing was 34 nmand 35 mm respectively, thus

resul ting_ n second shape ng.. It was 56 mm af i d was
seen to hEvgligBim 61@%9 #’Zﬁ)&%@@ PligatiAR i niti al shape£M§8&@gé4§‘€0201}
For the artifici aI hair 6 of Exanple 11 (PET content 15 weight %, the curl

di aneter before and after thermal treatnent for one mnute by a hair drier
was changed from55 mmto 35 mm that after |eaving at room tenperature for

24 hours ARk tEmoIOTRAGLIGIAR, AT A A0 FML o FADRCEN B B

resulting i n secon ary S ape orm n gam ng, and wa
seen to hawe vwnptethst ya rleivr dedrt wetrbe58n|&9 abl, Sdape2 nﬁr%orqznd;t% e%, [0202]

For the artifici hE 16 I tent t t he curl
di anet er géegfpoercg‘%h%h‘gﬁ%}} Sg&er tﬁ‘e f}%ﬁ& ]fgg g%atrﬁg'g r\é\‘g ag{}‘ @%a?? drier
was changpdlﬁetthyiﬁﬂe roeréph@thlate tdtendf imerebsay. rithiat chanatnterﬁslmr asure for
24 hours a fter sh np00|n res t|v t hus
Fesulti noaprulinsie it EXBRMES AT Khe TheHhal'dafbhnatifR BRblos o thh i Hng was
|S: een th 0 ham?éml ﬁtthbxaﬁétﬁt%iag?dm]m hhtgerl(lgatrirﬁg at ﬁditﬁ:ﬁfz?tgi’ﬁ?ﬁﬁi‘l’a‘iuﬁé a61e24 L0203] |
orteat||0| air 0 anpl e 0 t wei t he cur
di amet or  BOVEH énarﬁh tex ﬁ%antm@%%rﬁeéq nlt% Poaﬁ@%tnm%%i% 4, Whigh drier
was changgHowkOPhatt tHE tmeﬁﬁlmetdﬁsaﬁbhetat@a\{s nmv@ér raf%”ﬁolir@t’ﬂ&%ﬁé ure for
24 hours and after shanpooi ng was unchanged as thus resulting in

secondary W@éhﬁlﬁ%%@tem IRGI6as@s.nm af t er steam ng, and was seen to have

conpl et el (%]U%eﬂ%é QtEé}ePhﬁHt FH tl?&ﬁ?ﬁﬁ@?ﬂ%éﬁr 0911@?'1?11) EQ%%]Ef Iptlg'e

art|f|C|a alr (PET content
di amet er BPEHE contenti@ @relgh‘eu%?aut Wias HeeBNt aftddleocner rdlnmeé:eb;oeﬁ)reh%\md drier

was Changﬁf‘tgfrrt?kt ﬁﬁlméﬂnéﬁt%?ohg?ﬁnﬁhte dyég?é(‘r’tﬁlé‘f wao Iveféﬂ)ﬁro%“re for

24 hours an er shanpool ng was nm an respec t hus
resul ti ng5BmseetwAdanm, shapafter leaving at ream E@nparatarreefpr Qﬂdmmrsgandnd was

SeEn . B APk 5L U] Bk VPR ¥ B fml 0200
after steaming. For the artificial hair of Comparative Example 8 (PET
content 1 weight %), it was seen that the curl diameter before and after
thermal treatment for one minute by a hair drier was changed from 57
mm to 34 mm, that after leaving at room temperature for 24 hours and
after shampooing was 46 mm and 47 mm, respectively, and it was 54 mm
after steaming. It is seen from these that, in case that MXD6 was 100%
and polyethylene terephthalate was 1 weight % as in Comparative
Examples 7 and 8, the thermal deformation ratio was higher than in
Examples 8 — 14.

[0207] For the artificial hair of Comparative Example 9 (PET content 35
weight %), it was seen that the curl diameter before and after thermal
treatment for one minute by a hair drier was changed from 53 mm to 45
mm, that after leaving at room temperature for 24 hours and after
shampooing was 46 mm and 47 mm, respectively. It was 54 mm after
steaming, and was seen to have nearly returned to the initial shape
memory state.

For the artificial hair of Comparative Example 10 (PET content 40
weight %), it was seen that the curl diameter before and after thermal
treatment for one minute by a hair drier was from 53 mm to 47 mm, that

after leaving at room temperature for 24 hours and after shampooing was
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hairs 6 of Exanples 8 - 14, the thermal deformation ratios of the artificial
-67 English transl ation of PCT application PCT/JP2007/065429 hairs 6 from

the initi nory er thermal treatnent_f i by a
hair dri eﬁn\ﬁgﬁg tS%ﬁBQOHG)%ﬁ’ﬁaP? ication and 75 o resB@g@Jegﬁ&ﬂﬁgﬁéﬁ shows
that the thermal deformation ratio is | ower as polyethyl ene terephthal ate

content increases. This characteristics is about sanme as Exanples 1 - 7.
The thermal deformation ratios of the curl dianeters of the artificial

wer & 100 B ERY SR UL by MR Bt Hier et lob PR Fprp 18P 00! 19

def ormati on tharmallckefdntmetloas poI yet hyl ene terephthal ate content increases.
[ 0206] On the ofher han t.ificial hairn o rativ nple 7
(PET content 0 Hergicogrom Phetd P i oee el Wiy Lo BRE ERRM P RET

after thewml 36r aamghnt%‘curr uerernarwtm @ompamwv@lrEeam/wl%cﬁaagdd 100 om 58
mmto 34 t at fter,l eavi roo e% ure fo s and after

n ho
shanpooi n§® PR-fgrEHn a?é‘%é’@ gt ine so’é@t -~ after

st eam ng. [(Fmslt Feg azs(@) ghatwshethe leﬁgﬂormﬁi ahbymamma&uﬁf’lﬂtmcoment 1
wei ght ¢ m en t hat ttt]e curl diane %&ﬁore an I
t reat nent aftt‘}lr ﬁﬁ%t%9nta HatWo apingjte 2 ﬁéﬂlefrr r‘nré e fi‘ﬁﬂ ‘Eia

that aft ehaheeVéanxﬁhﬂl@@‘(PEVIp%@@e'ﬂt% fv@élg&ﬂ %))Uﬂfe aifl dBfheferShefapeoi ng
was 46 mm and respectively, and it nm after_ steam n% It is
e

seen fr orrapﬁle%féet ﬁh@rmahtt%@qnfawammw ﬁr@m/Wam@ 50137e | atib

t erepht ha't?éﬁn%ﬁe?or%&tﬂ@ﬁ ré‘h%swhﬁ arative Exanples 7 and 8, the
t her mal rmation rati o was an in Exangl es 8 - [0207] For

the artificial Hagrrthef amﬁpmlalnaueﬁ BfeEﬁpﬁ@P@e otpgant iswmghtgm %, it
was seen e ]@g}] ET%‘%{ | or one

nut e byrtggtﬁa]%ir]ﬁ ri e%e%gfﬂé’%a%%&e’%tféxg% Qi Efé'at tas %Haféaeﬁer IIF'eavi ng
at room t 66penatuld mhor add ﬂheutrlsarmni (ﬁf‘oematmmrmnolw*xgs #8246 mm and 47 nmm
respectively. It have 82y |y
returned to the F;Om a?rtiﬂ]%l ﬁoﬁé?lg%ée %@d‘?ﬁﬁg tf?%l a‘?lghg P> of
Conpar at i Yke ExizindiembOe BEforeomhé rifteiOthevah ghtrddtmerit was deargddéifonh he cur |
di amet er g%f mm t6 gq r%];ﬁ ggdttrfleertqlaelrmal deformation ratio was 48 %.

For the artificial hair 6 of Example 11 (PET content 15 weight %),

the curl diameter before and after thermal treatment was changed from

55 mm to 29 mm and the thermal deformation ratio was 53 %.

For the artificial hair 6 of Example 12 (PET content 20 weight %),
the curl diameter before and after thermal treatment was changed from
54 mm to 32 mm and the thermal deformation ratio was 59 %.

For the artificial hair 6 of Example 13 (PET content 25 weight %),
the curl diameter before and after thermal treatment was changed from
54 mm to 37 mm and the thermal deformation ratio was 69 %.

For the artificial hair 6 of Example 14 (PET content 30 weight %),
the curl diameter before and after thermal treatment was changed from
53 mm to 39 mm and the thermal deformation ratio was 74 %.

From the results above, it is seen that, in case of two minutes
thermal treatment above, similarly to the case of one minute, the curl
diameter change and its thermal deformation ratio (%) were lower as
polyethylene terephthalate content increased. The curl diameter change
by said thermal deformation was about the same as in Examples 1 — 7.
[0209] On the other hand, for the artificial hair of Comparative Example
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treatnment for one mnute by a hair drier was from53 mmto 47 mm that
after |eavi ng at roomtenperature for 24 hours and after shanpooing was -68

Rl A T 0 o 2 R A ¢

def ormati on. is seen fromthese that, in case that polyethyl ene
t er epht hal ate vvas 35 weight % or nore as in Conparative Exanples 9 and 10,
secondary shape form ng was not perforned either nearly or at all. [0208]

Fig. 26(Cy @moh@gné En%gg/}ﬁ”‘%gt RS g&‘?xlrl ‘i’ﬁé'&% i 'b%'i’o{eaé  a g%r tﬁfeiﬁraét her mal

treatment f he art|
Exanpl e 8t1(e|@Eilhantrﬁoert1w<Bmmugeﬁ byz)a, hafredrier iwas ahenged fedmor &8 namdtoa?T er

t her nmal tEnerﬁt \g@t%eil}?%}%%o%g@oﬁ Wasld7 Wmdtﬁepgg%h?%{l% obeT

def ormati On r‘ |C|a Rai
cont ent SOmmmd:ntat%e Exdmpbard (BEﬁ‘rmbﬁtefaeﬂom@h'd %It the tchet ihntateat ment

was changed.from ,5 Q 27 ndthethrmal for tlonr 0 was 48 %
For the aﬁ?quﬁcff%@ aggﬁmq}%ergp ]Eg%]ﬁ%fneenfo 35 ﬁ ﬁf)aij) mmy, e cur(l)
di grreth er Eﬁﬁque g ned1t dafoi Mert il rmea&a@nv %eR 1@h%@ﬂeﬁo¥ﬂﬂmse5ﬁla’ﬂﬂﬁ0 27 mm
and the therma o] 0, wWas, t artific air

Bl e 19530f L0t KD Gighe L o SiEhindh Gy oHRERBE o tsaRahe R 18 ¢ er

thermal t (RAPRAHtIVEExaRPIEeT ARQWB, the tmﬁatala%fmaﬂdntmld WakMkher
deforrratlon ratio was_53 % For the artificial hair 6 of Exanple 12 (PET

content 2thapilgHexamples §e tdr| di ameter before and after thermal treatnent
was ChangWZiﬁ]oFbrEEﬁerHFt{f?cﬁ?h@H 69@&rﬂﬁaf2{'ﬁ{7§r@xzﬂﬁ¥)w g‘(P'E’l“cBﬁEéxﬁ 38S 59 %

For the artificial hair PET conten %, the curl

di amet er mghb%)ndhafmuﬂ dclamﬁ’mr b@if@wt a@dtafmtbﬁmgb@reatmﬁntsﬁommo 37 mm
and the t?ﬁ?ﬁ%}?ﬁ 453{] Qr H‘ﬁif 1Jrawa% %&n&@%"fﬁoﬁ%ﬁ B 3d 4ol ﬁifxﬁ' a@ﬂig hé of

Exanple 1 t ent 3 url “dianeter before and after
t her mal t tkexmeht dw&srmanfangedaﬂ:mnwass tin %o Fpmmthendartificialerhadr of

det o et bkt e TRREERGEHL, PR o8 SR " oo°
m nut e, t befarerand difteretleernchbtupa tandhti Wastdiﬂnrmld fleho G3ammrtor 44 immm(,%9 wer e
| ower as and the thermal deformation ratio was 83 %. It is seen from these that, in
case of 35 weight % or more of polyethylene terephthalate as in
Comparative Examples 9 and 10, secondary shape forming could not be
performed either almost or at all.
[0211] Explanation is next made of the measurement results of bending
rigidities of artificial hair in Examples and in Comparative Examples.
Bending rigidity is a property applied to fiber or the like in general, and
has been recently recognized as the property correlating to such sensuous
properties as feeling (appearance, tactile, and texture). For the
measurement of bending rigidity of fiber, Kawabata Method of
Measurement and its principle are widely known for textile, and using a
Single Hair Bending Tester (Katotech, Ltd., Model KES-FB2-SH)
modified from the above, bending rigidity of artificial hair was measured.
As the measurement method, for artificial and natural hairs as samples
in all the cases of Examples and Comparative Examples of the present
invention, whole of a single strand of 1 cm length was bent arc-shaped at
a constant rate to a certain curvature, a minute bending momentum

accompanying it was detected, and the relationship between the bending

momentum and the curvature was measured. From this, a bending
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pol yet hyl ene terephthal ate content increased. The curl dianeter change by
said thermal deformati on was about the sane as in Exanples 1 - 7. [0209] On

t he other_hand, for .the artjficial. hair of Conparative - glish
transl ati@ﬁgﬁﬁhmns&ﬁﬁp}l@éﬁéﬁap £aBOB07/ 065429 7 (pﬁifﬁiﬁéﬁ%?/oggégggm
%, the curl dianmeter before and after thermal treatnent for two m nutes by

a hair drier was changed from58 mmto 27 mm and the thernmal defornmation
ratio was 47 % For the artificial hair of Conparative Exanple 8 (PET

content 1 _awmekght_ %4, ri.di f Qr, | & reatment
was changlél@eﬁélggmwé% (r#)n 61%%5;4%;8@%@ tlﬁgﬁtehéﬁ%?%ﬁ%ﬁrﬁagﬁgfﬁggaﬁ%ﬁ %\l/as 47
% It is teEnaf measunesent kanditions aneehownlbeloss.MXD6 and 1 wei ght %

pol yet hyl e, i Conpar ative Exanples 7 and 8, the thernal
def or rratig{rqg?%ﬁegg%ga?i%g 1:elnt)HS)t han in Exanples 8 - 14. [0210] For the

artificial hairDistaGoopetecencCknekgllec®d (PET content 35 weight %, the
curl dianeter bgfore ftern the | treatnment.fog,t m es by a hair
drier was chang 8“1‘%%@.% %Catﬁﬁ] ?8’1%"213%“5%%?’ Ortf%m\é\qﬁ?‘%%’fq%on ratio
was 79 % For tTerqud Behsitéditial 0 gf - ciofmaralliScalérany) e 10 (PET content 40

wei ght %, the qurl di ar_re;rtezrh% be_{ore and after thermal treatnent was changed
from53 nmto 44URRRtUIENd 4@ CBher mal deformation ratio was 83 % It is seen

from these that Beh&in%%@i@ﬁioﬁ?%iﬁ o o gEedore of pol yet hyl ene
terephthalate as in npar at i ve_Exanpl_es and 10, secondary shape form ng

9
coul d not be pMerB@Fﬁ%@e@ltt(Fﬁéﬂe:aOﬁﬁsfprﬁ? apd Back [02111 Expl anation is next

made of the TEARUEETER! heRK! fsSa OhoPRARISM rol bEIcH LARS oRLh Adik (dfc] Am hair in
Exanpl es and in Conparative Exanples. Bending rigidity Is a property

applied tlergther or the like in general, and has been recently recognized

th . _ : i
(appear ant LAERRRT Ik AP HiAngolnY Mim  AEPRRRR ALY (ERCHRNE, o1 i1y
of fiber, rigadityaoh thet actdficial heias ub eofe Hixaamplest 8 pritand €anpavatdety known

(28 L5 LT 9,9 4IRS0 g R SERRCSE Gkl Hhprdi, %
was neasuhedniditds (Mg ambsheeoedinatet axi, répresents fhandinganizidityuf 20-5hai r s
gf ezgg{)' et sBand) MThE R ERs D e Rl PR S e AlrSRTRERBYE ve Exanpl es of the
In Fig.27, humidity dependency of bending rigidity of artificial
hair of Examples and Comparative Examples is shown together with that
of natural hair. Since natural hairs have wide personal deviation, hairs
were collected from 25 males and 38 females of respective ages between
20 and 50 years old, bending rigidities of the samples of 80 pm diameter
were measured, and their average was defined as a standard value. In
addition, their maximum and minimum values were also shown in the
figure.
It is seen that the average value of bending rigidities of natural
hair was 720 X 103 and 510 X 105 gfcm2/strand for humidity 40 and 80 %,
respectively, and decreased monotonously with humidity increase.
On the other hand, the maximum value of bending rigidity of
natural hair was 740 X 105 and 600 X 105 gfcm?/strand for humidity 40
and 80 %, respectively, and its minimum value was 660 X 105 and 420 X
105 gfcm?/strand for humidity 40 and 80 %, and thus bending rigidity of
natural hair has deviation.

[0213] The artificial hair 6 of Example 8 had a thread diameter of 80 um,

and a sheath/core volume ratio of 1/5. Its core was made of MXD6 nylon
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i nvention, whole of a single strand of 1 cmlength was bent arc-shaped at a
const ant rate to a certain curvature, a m nute bendi ng nonentum

acconpanyj it was . detec and..the rel ationship bet
nmonent um h?h‘lé@:‘%ﬁl%'éf’ﬁ i?’%‘a’g appHERHRY. From t hi s ﬁ@ﬁﬂqﬁg&%égﬁﬂ% i sh
transl ati on of PCT application PCT/JP2007/ 065429 ri gl dity was obtai ned by

bendi ng nmonent unf curvat ure change. Sone typical neasurenent conditions are
shown bel ow. (Measurenent Conditions) Distance between Chucks: 1 cm Torque

Det ect or: O te 'y ivity:
D0 gt confephuvighe Porephehiadents Weldnd 9 ofts belding slatdiEwRE R T L Y
0.5 cm 1/ Xeli)5&ﬁmﬂs@mx&fo@ﬁmﬁmzdﬁmé&%uhgmﬁu&ykiememsed ae homidlity s a
mechani s 4 L d gr aph
showi ng t c(%ﬁg%é}g (%Os‘ggepenaghntc@é%r)e Egnoéf%}né/%qg%lgiqo%qﬁ%%%lg&e%?(fi@’iacq(gl hai rs
6 of ExanfirtheBdowhitcabo@osparkllvezfcimetstphnd far hdimiditya8d %0. In the
figure, the absgissa,axis r presents hum di 9 nd the ordlnate axi s
Fepr esent s bendl Fr s AREULE 16,806 f ATBMLaRL Hafr b FEAmIE S ceowed
artifici :?%m?&ifnéﬁg@‘é’gﬁﬁﬁmﬁsﬁg@. vmé“‘gifa‘g’?‘%?m?q?ﬁﬁ”b“f oaether i th
t hat of ﬂéﬂ‘hr Fgxim USat ll}lué VIS R Tty on,
botveen B SRy AeleRT ﬁﬁtﬁwﬁﬁaﬁ“" i di t165 of the sampl s of 60

rs o endi n ities o e es o pm
di anet er F "&baéiv}ffgaen%ef ttheuart gelwi Kxampde %Zpﬁ%sﬁgﬁ@ﬁ'ﬁoﬁ val ue.
In  addit blighd 49 iffo 0 ATANA Bk wmx\a% wgﬁrsetl?é %gb%ﬂ Bf the

figure. It 1S _seen that the average value o ities of natural

hair was 9@@. i‘ordhe awtifigiad hain 6-& Bremple O awdbmdmmrigddlfcy ws 3238 B0 %
25Dk I TSI KDy Al S AT,
10"5 and BGeXsdd)' dowghciopdlsautadl o Ofugfcdi¥'strand for humidity 60 %, and

further down to about 543 X 105 gfcm?2/strand for humidity 80 %.

From this result, in case of artificial hair of Example 9, it showed

higher bending rigidity than the average value of natural hair, but lower
than the maximum value, thus showing bending rigidity and humidity
dependency similar to natural hair.
[0215] The difference of the artificial hair of Example 10 (PET content 10
weight %) from the artificial hair of Example 8 was the composition of the
core. For the artificial hair of Example 10, its bending rigidity was 742 X
105 gfem?2/strand for humidity 40 %, it gradually decreased as humidity
increased, down to about 645 X 105 gfcm2/strand for humidity 60 %, and
further down to about 556 X 103 gfcm?/strand for humidity 80 %.

From this result, in case of artificial hair of Example 10, it showed

higher bending rigidity than the average and maximum values of natural
hair, but showing bending rigidity and humidity dependency similar to
natural hair.
[0216] The difference of the artificial hair of Example 11 (PET content 15
weight %) from the artificial hair of Example 8 was the composition of the
core. For the artificial hair of Example 11, its bending rigidity was 746 X
105 gfem?2/strand for humidity 40 %, it gradually decreased as humidity
increased, down to about 657 X 105 gfcm?2/strand for humidity 60 %, and
further down to about 567 X 105 gfem?2/strand for humidity 80 %.
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and 80 % respectively, and its m ninum val ue was 660 X 10-5 and 420 X 10,5
gfcn2/strand for humdity 40 and 80 % and thus bending rigidity of natural

hai r has ion. ,[0213 .cial hair 6 of Ex r ead
di anet er gpg!:}é Fﬁ‘nSl Hané)]fﬁéﬁtaﬁp #8%80o] une ratio of ?@’ﬁ’éggi/@ﬁg‘lﬁs made
of MXD6 nylon 71. English translation of PCT application PCT/JP2007/ 065429

and pol yethyl ene terephthalate (3 weight %, its bending rigidity was 731 X
10-5 gfcnk/strand for humdity 40 % it gradually decreased as humidity

i ncreased, do / 6, nd
further dovvn W%@ga}tﬁq%%‘?g@ﬁ@éfo%fﬁﬁr an goff%xm v@iﬁg%lt‘fqlﬁoﬁthl S
resuljt i highegeberidiangt vigiditythhai theod vebagepd ed mammlsTmO estifgratruriaéndi ng
rigidity e t maxi mum
Varue. | {nhBRDEBYRLAE hARRiNE, GLid)ey Wi nihiaioy HopehiEhey IBMIATo TP

nat ural hanturdldgdi4] The difference of the artificial hair of Exanple 9 (PET
content 5 j %..fromthg..artif.i.cial, hair

comosi t+ 5N The DgreRtd BFuf briFeif ndil i m i 2t BinteH 20

bengi ngl rwgh@lhﬁ Y%6)\Bsm7tHe artififiad lgfie of Estamaple 8Wadﬂt1mbd¢f€mo§£1tu%(ﬁ of the

radua ecr. as Crea abau

O st et (o (s BT ch i} of BRATaN 1r Tgunen Cis BapgLHice eascT B 3

g;cgl st lraog éi@{rﬂl’ﬂﬁ@hﬂtditﬁér&(\rl]ﬁﬁdigs’%o bhi & gﬁéii{éll% ld@cﬁ?ﬁéédoés Mdrhidiey al h?l r
o} anpl e it.showe er n ity e.average value o
natural hEGreaged, dexyerto 2 St ﬁﬁé%ﬁel n&fﬁmgﬁémandt%snh%mma Q;gfmﬁ%
rigidity pndhBYdodit Yo aESﬁ?'Bd%rXYI()Sﬂ @fch@ﬂst‘rﬁnﬂ%iﬂ”}ﬁimﬂﬁti 80[®215] The
difference of the artificial hair of Exanple 10 (PET content 10 weight %

fromthe artifiErem thiprepnl tEk@#ﬂﬁ%Oéamﬁcmlehmrqfﬁxam@he 62 tthehowede. For

the artif I i 5

gf cn@/ str 2?1%}?% o?é‘l?]%lnl}l%fdr 1?1‘&’1 gg t@a}pbhel ave d@%’é déﬂ%gi:é)glgg{égya czin dturkd”

i ncr easedhatipvbutt shawong lﬁeztBlMglngB? ¥ card s}nmard:lty cdemmdleatlcyw&ﬂlz% tand
further d?l"‘”f'uxta(él}?%) Qut 556 X 10-5 gfcn/strand for humdity 80 % Fromthis

result, incas artificial hair of Exanple 10, it showed higher bending
rigidi ty {ozi8]t ’ﬂl‘heahﬂieagnceanﬁthmmtuﬁmaﬂahm&fcﬁlxmlpﬂm a13 (BB rconberit 86owi ng

bendi ng rig 811% %)af?om Hlne] gi‘tlﬁmaqqlear}g%?cﬁlxamp c8 rwétlso thé' %(t)llljﬁ)%lsnrl]glll of the
core. For the artificial hair of Example 11, its bending rigidity was 762 X
105 gfem?2/strand for humidity 40 %, it gradually decreased as humidity
increased, down to about 677 X 105 gfcm?2/strand for humidity 60 %, and
further down to about 586 X 105 gfcm?/strand for humidity 80 %.

From this result, in case of artificial hair of Example 13, it showed

higher bending rigidity than the average and maximum values of natural
hair, but showing bending rigidity and humidity dependency similar to
natural hair.
[0219] The difference of the artificial hair of Example 14 (PET content 30
weight %) from the artificial hair of Example 8 was the composition of the
core. For the artificial hair of Example 11, its bending rigidity was 766 X
105 gfcm?/strand for humidity 40 %, it gradually decreased as humidity
increased, down to about 685 X 105 gfcm?2/strand for humidity 60 %, and
further down to about 581 X 105 gfcm?/strand for humidity 80 %.

From this result, in case of artificial hair of Example 14, it showed
higher bending rigidity than the average and maximum values of natural
hair, but showing bending rigidity and humidity dependency similar to

natural hair.
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[0216] The difference of the artificial hair of Exanple 11 (PET content 15
weight %9 fromthe artificial halr of Exanple 8 was the conposition of the

core. For_th rtifici.al arrple 11, its bendi 746 X
10-5 gf cnBng flrsgrmal?ﬂ?‘t]ﬁl}rﬂ ?é? th’El gradual |y decrggﬁéégggb%ﬁ%’gég
i ncreased, down to about 657 X 10 5 gfcnR/strand for humdity 60 % and

further down to about 567 X 10-5 gfcnR/strand for humdity 80 % -72 English
translation of PCT application PCT/JP2007/065429 Fromthis result, in case

of art 11 fslo)fie GEXAIPhEi b ConRier BRRpREn BT I ghfloby ohan he

aver age an maxi mum va nat ura OW n ben % rigrdity
and humi dmeyghlbﬁé%dtaudcyhs|sa1marshe@th!m1rarsa;lruhmne ap(l:hb?]artﬁlﬁmdn fier ofice of

th tif
b f ol o plCh! B3k Gi8TRGndt (AT, SBTRERNIEE 5 el 1502 167
a][t H;} cit agfc{jmilst%dﬂgn{)hemm;yi 4o Bendt rglglaldn@' dilhyi t@ecmﬁsseiﬁasx_hq]rﬁi(ﬁty

C stran or m di 0 ecr.e u
o enseumashaed cddwBLL ahgueb1h% TR HBm Y- GRG AR TRty P& Jand g
further dﬁﬂ\fthteﬁi dafanito aBou560-% mmgﬁmgt@aﬁdfmf Huiidlty 8088, % From this
result, in case_of art.ifi Clﬁd hair o showed. her ~bendi ng

e
rigidi ty than t BEOBdHEJEsY 1%%%8%@/’5‘&1%%1 b?lrrfg{té?@lparﬁéli"re @Pdeoni ng

bendi ng rvgllﬂlsmwadhtgtmxdbbﬁdﬁe@%giqwtﬁaﬁlﬂh’cbr aﬁz@ra behad, bat rlowb£9218]
The difference of the artificial_ hair of rﬁlﬁ ET. content 25 _wei ght
é"l@g

09 from t Hean thier maxamuim; valye e aapnealghayrs nberdimgorgadityandcor e,
For the ahh'nifd%ﬂheﬁ@ﬁdem @ﬁﬂmf%o ia%tutélsh@ﬁnd' ng rigidity was 762 X 10,5

gf cn/ strand for hum dit 0 % ggra ual |y decreased as humdity
0

:c ncrﬁase(cji 02f1dnThe ab@fWI@?haﬂ Ilf f @MS‘{& dixpmple tﬁ:rﬁP@TyCCGUeW bndh
%
urt her W&?gse £ RPN §$[§Cﬁ>é§1]‘9 ﬁ&tﬁ?@/&téﬁpgtﬁ% aQ”{H(ﬁ Vet (tj"ﬁ:g’%lo AF QP Lhs

result, in ¢ of arti hair o er bendi ng
rigidi ty Emmpl@eSaF@rawdaartlﬁamlnhmrvatsubsndinglaugmhty weed ﬂBlet 18fiowi ng

ben o, LAY DM AT A W T ML),
% fromt ecreased) down ttaabouf GES8aXI(0e’ gfom%istm&ﬁﬂpbahﬁdmy 60 % hendcore.
For the apl il Bwil? a3t FR' 100 gtent &8t P hulmHidy Bh s 766 X

From this result, in case of artificial hair of Comparative Example

8, it showed higher bending rigidity than the average value, but lower
than the maximum value of natural hair, showing bending rigidity and
humidity dependency similar to natural hair.
[0222] The artificial hair of Comparative Example 9 (PET content 35
weight %) had the same sheath/core structure as Example 8. For said
artificial hair, its bending rigidity was 780 X 10% gfcm2/strand for
humidity 40 %, it gradually decreased as humidity increased, down to 702
X 105 gfcm?2/strand for humidity 60 %, and further down to 608 X 105
gfcm?2/strand for humidity 80 %.

The artificial hair of Comparative Example 10 (PET content 40
weight %) had the same sheath/core structure as Example 8. For said
artificial hair, its bending rigidity was 794 X 105 gfcm?2/strand for
humidity 40 %, it gradually decreased as humidity increased, down to
533714 X 105 gfcm?2/strand for humidity 60 %, and further down to 619 X
105 gfem?2/strand for humidity 80 %.

From these results, in case of artificial hairs of Comparative

Examples 9 and 10, it showed higher bending rigidity than the maximum
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10-5 gfcnk/strand for humdity 40 % it gradually decreased as humdity

i ncreased, down to about 685 X 10-5 gfcnR/strand for humdity 60 % and
further down_ to aboyt 581 >§ 0,5 ?fcn_ﬂlstrand for hum'ﬁ)idﬁ go % Fromthis
resul t, iH#nglish tsangatiopiafiRGT gpphcahioryanple 14, it s 4P 200'¢REP4BRNdi ng
rigidity than the average and maxi mum val ues of natural hair, but show ng
bending rigidity and hum dity dependency simlar to natural hair. -73
English translation of PCT application PCT/JP2007/ 065429 [0220] The
artificia i .at | 7 2 i % had the
same sheat PP LAAHSRTIRLELLLE R WRIB HulThby sRbED: diedflagllent 120 1)
artificial hairHeresihdtigi 83 forgredfergnasags zhowa 1he Dhendingprigididnchff ar

hum dity 4Q % 4.t gradual.ly. decreased as hdi t i\ncreased. down .t o about
510 X 10, et e Re AR B AR GRG0 MERE. g, (RCHERRRRE rBRES Sc0 X
10-5 gf cndrshuatidifyod0hé ciridy 86 0%%velks @80t Ki 307 effohi2/strandpa8§00X BOEi fi ci al
hair of Co ative, Examl 7, Lt .sh d higher bendjng,rigidity than the
aver age vg%/ SU'lﬁ't“edl’(ﬁk‘fH 8§h§nlq h@f?mg)igﬁf?rﬁ‘%'ﬁ%é’eﬁﬁvﬁbf’ggﬂ‘fsgprﬁ?rr‘%éséq\%vm ng
bendi ng r hgildihidigfdnciedsed] byitddpefdhesy validd are keenNadbWehigldr thd9221]
The artificial hair of Cﬁrrparatlve Exampl e .8 .(PET, content 1 V\Blght % had
the same &hese 19fceaiirad bairupe the artiliial hairy ofp Kxamples g8 npld and For

sai d arti QJoghpardtdld Exhnsplegnding rigidity was 731 X 10-5 gfcn®/strand for
hum dity é? %, it gradually decreased as humdity _increased, down to about
628 X 10- Zﬁglnﬁr@wdmrqw thahowe.11f 18een thas, forthenantifieind hear ahshe 533 X
10,5 gfc . (i 0 0l i I f ificial
hai r of %ﬁ%%ﬁ@?&v%ggggyng%égm ?x%??ﬂseﬁ?megi A%},{’%%gflﬁgg% Pﬁg@rf?gﬁgl gyc Ot %n t he

aver age vheufreebuperfonmed tfhem the staké rmemeaiziagothedanurial shape, sahdwi ng

bendi ng rigi di a ungdi t: ency: Sk lar: to.pat had r 222]

The artif ?%Ocaﬂ‘i%éﬁ pﬂb%ﬂbﬁr?p%%ﬁd\?‘gg a%’%@%@%ﬁf’%oﬁﬁgn%% o 5(11({119% had

t he sane $émpebdtoreeostafier whanasodngnpmed @oukdrbes aptirmad iafgacnato hher, its

bendi ng rigidi;ty was 780 X 10-5 cn?/strand f£or., humydity.40 %, .t

o aduat |y LSRR mE ety 843 AEFS1EATRE ERF S Ibe B0l ik of s and

for hum dithy sheath/cane strudthee iddxainpléd8 X140wbre gbentosshamdehndingum dity
0

80 % rigidity and its humidity dependency similar to natural hair.

[0224] The best modes for carrying out the present invention as explained

above may be properly modified variously within the scope of the range of

invention recited in the claims.
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The artificial hair of Conparative Exanple 10 (PET content 40 weight % had
the sanme sheath/core structure as Exanple 8. For said artificial hair, its

bending rigidity was 794 -5 gfcnR/strand for hum di 40 9% it

gradual | y aggﬁﬁég%wiagond§#§9¥ypp akg8ed, down to 538 J&?Q@%@65429
gfcn2/strand for humdity 60 % and further down to 619 X 10-5 gfcn®/strand
for humdity 80 % Fromthese results, in case of artificial hairs of
Conparative Exanples 9 and 10, it showed hi gher bending rigidity than the
maxi mum -74 English transl ation of 1aRp! i cation PCT/ JP2007/ 065429 val ue
of natural hair over the whole hum dity range for neasurenent. Here, in Fig.
27 for reference, is shown the bending rigidity of a single filanent

artificial hair e. of,_ MXD6,.. and the bending rigidities for humdity 40,
60, and 80 %Wewg{agﬁ]é c*a%gglﬁ'fcrrz/strand, 870 X 10-5 gfcnk/strand, and 780
X 10-5 gfcne/strand, respectively, thus decreasing as humdity increased,

but all of thes al ues..are .seen to be higher than, .those.of, natural hair or
Che artificial habPsitrieel RnEchstacionsfid n ot hava SREkpRLAmont 10,
[0223] Frermichard @svht$ seBtiverorhaticSpslgamitibatesih Having @lalkftransitidwi r of
the sheath/core strr)cture |8 Exagéo:iﬁ 8 - 14, secondary shape form ng could
be freel y'SJBPLERTHIG . PEYEERe ‘%t?at ‘ I}Qiehg"etsﬁé nof eXRANEMAG N S

secondar y tshipBea e Tatge Wi fe dBt BhaipredidtBrinife$raii®. Of room tenperature or
after shanmpooi ng, and could be returned again to the initial shape nenory

state after steamng. Further, the artificial hair of the sheath/core

structure in EX I s 4 t ngl | gLk : its
hum dity dependg'rrlr%ye glrﬁlﬁl laagl ltl%ﬁ{lg? 3?%] ah_éa}llr. i %@%4?“‘%%3%%2?%%%%@%?&
carryi ng oee t perfiprsemd i mvesheath apoekiphai coseringdoveidmyrobe mporpon,y

modi fi ed ' y wi:thhn.the scope of the range of invention recited in
the cl ai %ﬂ&%%ééﬁaﬁé@hﬁtansl ation of PCT application PCT/JP2007/ 065429

CLAIMS What i ssaidaicord iportibn As amadé i byalmbang, intmaracsemizedmatithat it
S?ng f Ir gﬂlgﬁ{a}c%l A FNin }?é\yi%cgtgra%s\Q:”rgrqsf%iosne%ﬁ%@?%&r‘ecb&%é/eannhﬂe— 1%9°C¢ havi ng
a resin not expanding in said temperature range at the pre-determined
ratio, and
said sheath portion is made of a polyamide resin having lower

bending rigidity than said core portion.

3. The artificial hair as set forth in claim 1 or 2, characterized in
that:

said semi-aromatic polyamide resin is an alternate copolymer of
hexamethylenediamine and terephthalic acid, or an alternate copolymer
of metaxylylene diamine and adipic acid, and

said resin not expanding in said temperature range is either

polyethylene terephthalate or polybutylene terephthalate.

4. The artificial hair as set forth in claim 1 or 2, characterized in
that:

said semi-aromatic polyamide resin is an alternate copolymer of
metaxylylene diamine and adipic acid,

said resin is polyethylene terephthalate, and

said polyethylene terephthalate is mixed by 3 — 30 weight % into

said alternate copolymer of metaxylylene diamine and adipic acid.
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tenperature between 60 - 120C and a resin not expanding in said tenperature
range m xed at the pre-determned ratio. 2. An artificial hair having a

sheat h/ core structure .conprjsin core portion and rti

covering E&gﬁslﬁéw%wpnﬂﬂ@tﬁgpﬁewé?mzed in that: sirétlﬁiﬁéo‘%&p%bgﬁsi s
made by m xing into a sem-aromatic polyam de resin having glass transition
tenperature between 60 - 120C a resin not expanding in said tenperature
range at the pre-determined ratio, and said sheath portion is nmade of a

pol yam de resin having lower bending rigidity than said core portion. 3.

The artificial hair as set forth in claim1l or 2, characteri_zed. in that:
sai d sem - ar oned.i Theciryidididk hadgsan set farthain elaim &, chpohgterizedf in that

ot ayl y) S0 aPERRBARREHLE FRRBEREE BRAL Pl wEh ZABET <ol o
t enper at uresinange i s either polyethylene terephthal ate or pol ybutyl ene

terephthalate. 4. The artificial hair as set forth in claim1l or 2,
characterized in that: said sem -aromatic polyamde resin is an alternate

copol ymer of ngta@kylatHfidathait ae setdoprh ph ¢lsien &, chairdcteadidd 15 that

pol yet hyl eng f.erepht hal ate, .and sai d. pol yethyl.ene terephthalate js m xed by
3 - 30 m?%‘ﬁtfl%? sptiutated a&ilfnlé?ﬂﬁﬂ’é?l%b‘ﬁg‘%ﬁémdﬁ it 999%}@8&&%% and
adi pi ¢ acpfleaprdiaéiagh] ahdloras |a@£ér%'&_t@fco’f3’61571ﬁ@ﬁbf hakh aib tRGTd P d PP 65429

5. The artificjal hair as set forth in claim2, characterized in that said

sheat h po?"éliic%llpbc ¥Hde of a linear saturated ali phatic polyanm de resin. 6.
The artificial hair as set forth in claimb5, characterized in that said
| i near saturated aliphatic polyamde resin is a ring opening polynmer of

caprol actam and/ Sheartificiat haie asoies| fprehr infclaian dner 1By Ichagagiezigatkin and
adi pi ¢ acighs {he THErALL & GhA {1Rificiat K&k [L'deE1odked By hiviig % fine
characterized i n

concave and convex portion.

8. The artificial hair as set forth in claim 7, characterized in that
said fine concave and convex portion is formed by spherulite formation

and/or blast processing.

9. The artificial hair as set forth in claim 1 or 2, characterized in

that said artificial hair contains pigments and/or dyes.

10. The artificial hair as set forth in claim 2, characterized in that
the sheath/core weight ratio of said sheath and core portions is 10/90 —
35/65.

11. A wig comprising a wig base and artificial hair tied to said wig
base, characterized in that:

said artificial hair has a single filament structure with a
semi-aromatic polyamide resin having glass transition temperature
between 60 — 120°C and a resin not expanding in said temperature range
mixed at the pre-determined ratio, or

said artificial hair has a sheath/core structure comprising a core
portion and a sheath portion covering said core portion,

said core portion is made by mixing into a semi-aromatic

.77.



that the surface of said artificial hair is deglossed by having a fine
concave and convex portion. 8. The artificial hair as set forth in claim?7,

characterjzed jn that . sai [jne concave and convex poftj i r by
spherul i t 81g shars atl&ﬁd’/fg)ré'tlaggflcﬁf'l%essi ng. 9. The Eﬁﬁ??éé%%ﬁg.ﬁg%s set
forth in claiml1l or 2, characterized in that said artificial hair contains

pi gnents and/or dyes. 10. The artificial hair as set forth in claim 2,
characterized in that the sheath/core weight ratio of said sheath and core

ortions | - / . i b S ] inficial
ot 1 eaPflytdamy et fivintelabe ¥l GO BB A AR BOBE WO LT |
a single iR0aena gesuctnet ekpandingem -saidnmdeimperatyeer vengesah baeing

gl ass trag%_ﬁieg&lﬁﬁ{gaefﬁtigrg dbet ween 60 - 120C and a resin not expanding in
sai d tenperature range it xad%at the pre-determned ratio, or said

artificial hairsdidsshestlegtortioor és shadetafr 2 paypmidengesinchaeingpdowesn and a

sheat h pobtign covering,said .qor e por#.i on, said core portion is nmade by
mxing in gnding pelaiy Sl '/G?r%r%)lr ¥R transl ati on of PCT application
PCT/ JP2007/ 065429 pol yam de resin having glass transition tenperature

bet ween about 60_-,120 C a resjpn not expanding in said tenperature range at
the pre-deter rr?%e@%feé”ﬁgo?s ﬁﬁtdkoé'aﬂdnﬁi%ﬁ{‘&qp(‘iﬂ??%ﬁeﬁz ta pol yam de
resin having | o¥gid s®Rdroendti@ipdlyymideresiti 6 @@ alte@hht®RopdBmdhefW g as

set forth in clajm11, characterized . in that: said seni-aronatic, pol yam de
resin is aﬁxameéhglﬁr@ddagewrﬁ& 6¢ren¥§§1@§r& agide P& AR AR covPbIReRal i c

acid, or gppAltheyRAbRe RRAIINERMd Qag;{@ta@igy,léﬂ(pne di am ne and adi pic acid,
and said resin not. expanding in said tenperature range is either

pol yet hyl ene t efaightraaimtnotopxpanding yinesaid deappensdnae erange isheithey as set

o an ol BPRCTEYend BBt RAIAE b Ol BRbIcRE EraARARRIT P Paera o o
13. The wig as set forth in claim 12, characterized in that:
said semi-aromatic polyamide resin is an alternate copolymer of
metaxylylene diamine and adipic acid,
said resin not expanding in said temperature range is
polyethylene terephthalate, and
said polyethylene terephthalate is mixed by 3 — 30 weight % into

said alternate copolymer of metaxylylene diamine and adipic acid.

14. The wig as set forth in claim 11, characterized in that said

sheath portion is made of a linear saturated aliphatic polyamide resin.

15. The wig as set forth in claim 14, characterized in that said
linear saturated aliphatic polyamide resin is a ring opening polymer of
caprolactam, and/or an alternate copolymer of hexamethylene diamine

and adipic acid.
16. The wig as set forth in claim 11, characterized in that the
surface of said artificial hair is deglossed by having a fine concave and

convex portion.

17. The wig as set forth in claim 16, characterized in that said fine
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said resin not expanding in said tenperature range is polyethylene
t er epht hal ate and sai d pol yethylene terephthalate is mxed by 3 - 30 wei ght

%into s ternte co net axyl yl ene di ami i i id

14. The @glﬁ $eanglation 9 %d’fgpﬁfﬂtlo’&har acteri zed |nﬂ(§1¢2°?1('j g@&f&éf’igﬁth
portion is made of a linear saturated aliphatic polyam de resin. 15. The wi g
as set forth in claim14, characterized in that said |inear saturated

al i phatic polyamde resin is a ring opening poI yner of caprol actam and/or
an altern p e yken [ The

W g as se?&fo&t%ho‘%ﬁ/n&rﬁ %ﬁ?‘f’rﬁ{i]lﬁ aI?acllzsfeﬁr% in thgﬂgrﬁﬂwsgP gdclg bo% ggal d
artifici aprémissings degl ossed by havi ng a fine concave and convex portion.
17. The wig as set forth in claim16, characterized in that said fine -78
English translation of PCT application PCT/JP2007/ 065429 concave and convex
portion is fornk8. fi\heswﬁmgraﬂ st fartd/ i dbhastll,pelomessenged in tHae said) as set
forth in cl a; ]%Vé cteri.zed |tn th(g aal d artificial hair contains

pi gnent s aryngia ECOT mﬁ,%gwedlg PTEEFPh in claim 11, characterized in
that the sheath/core weight ratio of said sheath and core portions is 10/90

- 3565 -79 19. The wig as set forth in claim 11, characterized in that the

sheath/core weight ratio of said sheath and core portions is 10/90 — 35/65.
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