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[0004] Here, the rigidity for bending is the property relating 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 rigidity for

H

bending using a single strand of fiber or hair (See Non-Patent Reference
2.). Hereinafter rigidity for bending may be called “bending rigidity”, is
also called bending hardness, and is defined as the reciprocal number of
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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 has not so far been in practical use as an artificial hair material.

[0008] The fiber of sheath/core structure is known as a method to utilize



6T has not so far been in practical use as an
artificial hair materi aI [ 00081 The fi ber of
e /C Str nown as a nethod t
En %‘hgli tﬂ?’éﬂﬁ?m akt% appl i cat i on IQCJII‘ Jﬂé(ﬁ%l301647
PCT/ JP2006/ 301647 both properties of two kinds of
resins. Said fiber conprises as one strand of fiber a
core fiber and a sheath fiber surrounding it, and can

bd%ﬁ ﬁ‘r(ﬂ)%‘?ﬁfe'scof thk PRIndPbf 3bsinksl Sadd fﬂ%‘rrcdiﬁbﬁlrsb@asf &Me strand
utilizing respective prop eréles fferent

oftfmﬁw ﬁarse Bber @é’idr% ShF%Fh BhgmsuETO YR g ltRaflérC@ﬁb'@e 2 generic

fil5 5 GrO8@sHicihl ﬁah* Qﬁa[te?fal%ﬁ@h@é CW ﬁtﬁiilﬁgtfééﬁeé@d@ p%pemes
vi nyl i dene chlori de, propyl ene,_an hers, and
of phif: ﬁi@nRéWérkéﬁélé of TgFIS. é%@sewpeleyaprﬁf@@t Refgrence 2 discloses

tHPdEbed dfl Bee W/ RIrENAURE AR ehdY | dpedigflidéfb O chloride,

the core part. [0009] Further, in order to prevent the
palyanepwleasc andfotheasnang Paspnt Hafeeengpdrdiselosengseolyamide,

b&‘t”ﬁfi‘:td‘fﬁéhhavéﬁg;é plédd ?ﬁggﬁ’rcﬁﬁxﬁ'bhd%e‘a gél b the c6k!

Ive t ppearance an .
i figrtdiegs ein t orden mlpwemtbyhﬁawrﬁgsm of ordinary
f e S n .
sy;{‘{:?ie?fé:nglggigg:psg %ﬁ%n&%&éﬁu}_gﬁﬁo G o‘éﬂl&Er{Iéeﬁ gd ﬁﬁﬁ&tal hair,
vanphaestayptahsvadesphisiot ty i the am@egemtceaaed faﬂhng close

tod" P ur%'i‘d taEIa tn?%{%reqﬁ?evdérpyséffﬁé’é' &n?séc {fimty The

sur ace W ea ents n add
alovevmedrgioned niatead Bfef@tea&le tlrdaﬁqlwsothehmethod of making

B8 fefloe 100 BHL 1080000 BRIPBLAUATAR prgy, and
Ps@meeﬂerAn@e%by trp@tingntheREiber evgfa@l with 2bemitabagegents.

PN N e R ey

hivosuiface miitiRdirer pmée_r_s_ sBeh'askdaaed, 1Gak&ad shriy-icgour nal
[ngl extile Machine Society, Textile Engi neering),
Ueo KAWABATA, 26, 10, 721 - 728, 1973 [ Non- Pat ent
Ref er Batent Refademiect J§§64 -BAAdIAK§98Bhual of KES- SH

r ol a8pS REBENG JFTbidd- 15088 bani® | OVED!! o
used Ratewt Refeseneqdl JBRGNS-084914 (2@0Have feeling
( appeﬁa%gg ]:'?etfg%ééeeéﬂaﬂ'? 3699-16¢h23 % (b cal

properties
[Non-Patent Reference 1] Sen’ikikai Gakkaishi (Journal of Textile
Machine Society, Textile Engineering), Sueo KAWABATA, 26, 10, pp.721
- 728, 1973
[Non-Patent Reference 2] KATOTECH LTD., Handling Manual of

KES-SH Single Hair Bending Tester

Disclosure of the Invention
Problems to be Solved
[0011] 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



natural hair, and in addition, ideally speaking, t he
physi cal properties superior to natural hair.
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alternating copolymer of hexamethylenediamine and terephthalic acid, or
an alternating copolymer of metaxylylenediamine and adipic acid, and a
linear saturated aliphatic polyamide is a caprolactam ring-opening

polymer, and/or an alternating copolymer of hexamethylenediamine and
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Effect of the Invention
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Brief Description of the Drawings

[0018] Fig. 1 diagrammatically illustrates a structure of an artificial hair
in accordance with a first embodiment of the invention, and (A) is a
diagonal view, and (B) is a vertical cross sectional view in the length
direction of the artificial hair.

Fig. 2 is a cross sectional view in the length direction
diagrammatically illustrating the structure of a modified example of the
artificial hair of the present invention.

Fig. 3 is a diagrammatical drawing of a spinning machine used for



di agonal view, and (B) is a vertical cross sectional
viewin the length direction of the artificial hair.
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12 is a graph showing the humdity

a’?&@eﬁ%éﬁg@“&f% |.pge|'di ty for bending of the artificial

hai r sFi. _lEb('mrqxh jémage-ofahar(d'oss)_ﬁpetﬁan ioﬁertiﬁc@aﬂph@ig df Example
33’3’8%‘%' é%éég"%?'gﬁré?‘ﬁm%rya? or Shg\émnggntghgf e Brtificial

hai r sFidf. Etaimlesréss sketmmalCompgeatf \exrtifinahphais baving a
sﬁ'éat%r)gor%' structure of Comparative Example 3 by an electron
microscope.

Fig. 12 is a graph showing the humidity dependency of rigidity for
bending of the artificial hairs of Examples 1 — 5 and Comparative
Examples 1 and 2.

Fig. 13 is a graph showing the humidity dependency of rigidity for
bending of the artificial hairs of Examples 6 — 10 and Comparative
Examples 1, 4, and 5.

Fig. 14 shows photographs of the initial states of curls of (A) the
artificial hair of Example of the present invention, (B) the natural hair,
and (C) the conventional artificial hair made of polyester.

Fig. 15 shows photographs of the water-soaked states of (A) the
artificial hair of Example of the present invention, (B) the natural hair,
and (C) the conventional artificial hair made of polyester.

Fig. 16 shows photographs of the dried states after water-soaking

of (A) the artificial hair of Example of the present invention, (B) the



Fig. 14 shows photographs of the initial states of
curls of (A the artificial hair of Exarrple of the

BRGSO Pt PTLFEP SR made of pol yeatEP L AR4H0B/S01647

15 shows phot ographs of the water-soaked states of (A
the artificial hair of Exanple of the present
invention, (B) the natural hair, and (C the
na&Qﬁ‘A? hlai £ "b?ﬁd C) khb Qbﬁbeﬁﬁbhamgﬁfﬁflapﬁéﬂ%ﬁ‘% offpdlyester.
ows phot ographs of the dried states after
O\Q/AQir soaking of (A) the artificial hair of Exanple
1:.0f the prg§ﬁ@itclé1nﬂgqfl on, (B) the -7 English
transl ation of PCT application PCT/JP2006/ 301647
14at ural h&heathrBoxt®nt he conventional artificial hair
de of p [00191 1: Artificial Hair 1A
%ﬁeath Portcl}fg?@lricé?nCore Portion 1C. Fine Concave and
1Convex PodtinerCamcavar and(inwex-Bortipvi ng Fi ne Concave

d Co . f
185" Secont Byt aEi6 Haviyy Fhiie E68cgle phd Chatily PAons on
21B, 22B: Itze&urfanep 23: Discharge Part 23A Qut er

ng Qutl g er Circle Qutlet 23C CQutlet 24:
igJenchl ng St?é% P?st Stretching Roll 26: First Dry

ZZSt ret chi n§esBand Cydimd&econd Stretching Roll 28: Second

AL U o ogl O 37 e ol 0

21B 22B:  Gear Pump

23: Discharge Part

23A: Outer Ring Outlet

23B: Inner Circle Outlet

23C: Outlet

24: Quenching Bath

25: First Stretching Roll

26: First Dry Stretching Bath
27: Second Stretching Roll

28: Second Dry Stretching Bath
29: Third Stretching Roll

30: Third Dry Stretching Bath
31: Oiling Device

32: Fourth Stretching Roll

33: Blast Machine

34: Rollup Machine

40: Wig Using Artificial Hair
41: Wig Base

Best Modes for Carrying out the Invention

[0020] Hereinafter, the present invention will be explained in details
with reference to the embodiments illustrated in the figures.

Explanation is first made of an artificial hair in accordance with



32: Fourth Stretching Roll 33: Blast Machine 34:
Rol | up Machine 40: Wg US|ng Artificial Hair 41. Wg

est . Mbdes out the Inventl
Eght Rartslp oo pt P SBREA et T on i |1 pe. daomtfiafbe/a01647
in details wth referencetothe enbodlrrents

illustrated in the figures. Explanation is first nmade
of an artificial hair in accordance with -8 English

tHel GRS @th'b@ﬁn%n?@ftﬁ@ﬁhkr@ﬁh‘oﬁn PCT/ JP2006/ 301647 the
first_enbodi ment of the_ invention. Fig

di agrEignat |de@gw%mmate%alhat18§smée§ttmcﬁw@tafe &h an artificial
hﬂ?t hha&doqhanbelwlthrh gﬁg,%%mﬁnwthoptﬁ Eﬂeﬂ?@ﬂdhﬁﬁ'g%) is a

e |nvent|on IS a |agona vi ew, and
diagonal eriewe And B%slSsécvenim Hosw sastiomal| wieyt An the length

didbéd ﬁ'é’f”ﬁ?tﬁﬁ%{atl' Bh? "31% s 181illusfFated, 'th'euéftﬁﬂﬁﬁq 'h&#1€1 of the

artl | Cl a alr present |nvent|on as a
preiseat Hnyension hast arshegtdyedre straictwrd schenein bits stywdace is a

s}fb%rtb ]g&'tit%\ 19{”:11@]9050‘% vt oqpﬁﬁs 1§1s5({'eS 'tﬂﬁ esr Iaﬁtﬁ E)%Q‘H&n 1A.

IS Ca ustration
Irs hbist hasooé ibusteatior hesrel Ithasﬁhe@ttb&orw athuaﬁur@x@nﬂllestrated

ng:];_ll‘l Eﬁa&é{{nﬁﬁ@c&%ééﬁ Cééﬁ%&%ﬁc%ﬁ@& ik C? Sé}g%%#, 1@11?‘?1; also

udes cases where cor e
1ri¢i1méesj|tfnfeec@$ﬂs vehrmebooh hearet hBn andashyatiorﬂdbnhave: different

h
sl'?a{eﬂ gﬁ? %{ega% Ey Joq{%egﬁfl% Eﬁ'cl P;E%% x één’t rthe core is
ecmlend:hesmthl tegw'yl tml e Hleeatlc hloai lﬂmgmwréentéy sbragmntase circles.

Ittxﬂggtahls b%oguch g SHE%I{ oxae Eﬁgé? Gk th‘ék Ecﬁle %o}@ﬂ Se%ﬂgnaaperfect

asv ri'e Cross sectl
cistlepwhile ahtu éh@atﬂi hiagi vamedayhlkckness cAlsy,, tled ldrpss mectional

021 i f
i BESRIFRIEREE { R bl AR 95 530 B3l
[Q8e1 1 advis ctberlecslmasmdie tdsghs ior éhgtmaaeudal ofisdid yofemortion 1B,
s%gpégﬁn&ggfégagﬁa%d;eoggﬁﬁe%ﬁﬁﬂ r@ﬁ‘éﬁh aﬁﬁr‘%l%ﬁ{l?ﬁbf bending
ca:mrtsa sgrppgrbrr uapdalAemsaad |8@g111:@p@1hﬁh@r pofyamide, such may be .

SRS, QISR SEGR DAL bt Shofymer of

hpmdlmzmhylemedhanhnadapdct(ampdhthaﬁc HEI(hXNY}H)Enﬁ'ﬂI fori erxample,
e %é@gérﬁgg(éﬁ&gdﬁ%qp%q,%ﬁxét]g/g(%glgrger mn wrﬁ)lcﬁ 'adipic acid and

metaxylylenediamine are alternately bonded, Nylon MXD6 for example,
expressed in Chemical Formula 2.
[Chemical Formula 1]

| Ll A
H—EN— (CHz2) 6—N— C{|—0H (1)
n

[Chemical Formula 2]

=O
o=



[Chem cal Formula 11 HHO O HN-- (CH2) 6-N CQC
--OH (1) n [Chem cal Formula 2] -9 English

Eagﬁé‘t‘?' a9 °f Pg@agﬁp i atticl)lgg) PST/ ‘épézo?/zf’oﬂ’ﬁﬁ"qw3o1647

As the polyan1de resins for the material of said
sheath portion 1A, polyamde resins of lower rigidity
for bending than the core 1B may be used, and a

| inear saturated aliphatic polyam de, for exanple, can
be properly used. As sald Ilnear saturated aliphatic
polya such may be |o Bed as the pel nmer

n isging.of a ng- enl Iyrrer of chroI act am
oo < Ao gpenyp B oo
he pol yner S|st|ng of an alternatlng gﬂpolyner
of hexanet hyl enedi am ne and adi pi ¢ acid, Nyl 66 for

exanpl e, expressed in Chem cal Fornmula 4. [Chemni cal
Formula 31 HO | Il HN---- (CH2) 5- COH (3} n

AT ey

Pyeswide r&weatqfol@vmrhugl@ﬂtmsfgr befnchimg than ftheecare 1Bemay be
usc‘%lfagﬁdlfol %§‘ ttﬁf%ﬂaeﬁsﬁh ?%ﬁfcopgb%"?ﬁﬁé"' for! EQQﬁHﬂ@' can be
pﬂ@ﬂrﬂpmed/ 3(31@471 linear saturated aliphatic polyamlde 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  alternating copolymer of
hexamethylenediamine and adipic acid, Nylon 66 for example, expressed
in Chemical Formula 4.

[Chemical Formula 3]

| I
H— N— (CH2) s— C——0H (3)
n

[Chemical Formula 4]

0 0
l | ||
H N — (CHz2) s —N— C— (CH2) 4+— C——0H (4)
n

[0023] The artificial hair of the present invention 1 has gloss, if the
surface of the sheath 1A is smooth. In order to erase this unnatural gloss

- 10.



on the surface of artificial hair 1, so-called
degl ossing may be applied. [00241 Fig. 2 is a cross

i SaisadH o} B SefGfioh, " he st 1 uct ur e BPTYP2006/301647

nodi fied exanple of artificial hair of the present
invention. As is illustrated, on the surface of the
sheath portion 1A of artificial hair 10, a fine
oxp 91@@ @‘é?fa%@do%i/ﬁéial BQAF 1080ka1led d&F1dBSing ﬁha&fh@e 6@pBed.
ﬁm%luch a fine concave and convex portjon 1C |
[Oparl g di2f figsed r 6Tt PRAtiRBursiefpon | ithAt length direction

d1'aF'i‘ﬁ‘ﬁhﬁ&h@ﬁll&olllﬁ‘éﬂrbﬁr@ ghehatiuctlre TeRERPSEifiddN@xample of
0SS _no ger occurs due to the reflection from

antifieinl heinef dhe present leventiencadsds iHustrgtefapniidiersurface of

tHY §RELTY pAARRIH &?&0 o‘faehlt?ﬁlm%?%é)isrs'lﬁg aehka)l%CEQnéﬁee andN€onvex
i ne concave an convex port ion 1C can e given by

patzan 1(pipdeswiedy L the faase Patdencls e ifings cengrre ang convex

p(ﬂIti’ox*l a aﬁr{ﬁrﬁ‘éaerﬁfﬁ's& h&Jfle BiY; Hfﬂgcm P?bﬂghgflt tlpleadlatmn to

arti air 1 or on o the er arter spilnni
antmflcnaheh@usel(buﬂ‘bﬁge@genrﬁhﬁag gosg heo doniger cp%ﬂuﬂﬁadﬂlel to the

reffe Be, 311 }ﬁ:pﬂ'?{igﬁt%c?ﬁ ah Elﬂ{ ghp%cgrbftMﬁ?é‘i%ﬁl@lst%rmgmg

surface o &lticra case
alhdet mvnbllnédiqgﬂwess@ﬁ@rc spherocrystal formng and

ib'cgftl-dlepé Oc%%sﬁhé‘ O%otit #‘e Bhﬁecpﬁlgr‘ﬂégé]oc@f&{‘ 1@3«:&%9 5?(%‘:9' by blast

ry-’i e, ve an
pEessiong Wmtlnémebpowdnblsnu:ﬂn as sehdsuch dgpime; @ardysthdrs either

AL SRIPELR0: AP Phasi HARPRALNG TN BEOLORRE b8 g, In

Convex an t
the scddee dughg spannir@gbﬁ e tauamfmgﬂt hiagr dilf f tsemay be by

sp}?ero%%&%l fglol%%?% OEQ%eagﬁﬂgrhlcés%l ut}?écr g‘f althﬁglatltﬂlﬁr 1. In this

rese I nven can b ep en I Ng upon
cawanbmay be éhercendanesap@cawmofi@h@@cbystaﬂ dorming and blast

ppdc%ggfﬂaﬁ @H?ﬂ q{néj)bﬁr\]xﬂin%r' th?lpoasy%%rd gglgtrfl‘,??(?%’éﬁgfl'fcﬁgiapd others.
Thét eonspieniang. c{ammfpmmtmmu t‘ug;m@dt by aomilfincitidn of such
o{fpety A0 Al DGR R KOs v B PBRBa o be the

canaavei ayxdf oonvdz»embnhg)msleﬁ}i lhoget Hhacoithe 1@ deandf wiisible light
the

e l i.tw for, bending | ower than

Wtaﬁgléo te ﬁoB usg h% gd{#% ﬁggteﬁ&_fk, artificial hair
[0025] Bhe obnttaficied hai i gl@jlctfy’clﬁ@rpﬂmeadt nigvehitiom chni be dyed

chan ed b grature and n i.ch shows
AGRRRTRE P eBRe o VHE R e ar P idia S, BGE SHAYS be by
farmwbmtng)pagmant |aﬁmd¢m1adyhaiur1ng\lp$>dymwrt1maatdeng as the material
fart |1f CII1a| ﬁ n gn% LP‘ kne concave and convex

BorR PSR & CRY ¢ é §L?rr ALAMER SRR tion 1A,
[GOKS]dAgd:dnhngg:oeﬂfeeattnfmaalt haimég 10asfithd presapeitvesion, by
A dmfgeg Islhnegaltf‘i/core structure with the polyamide of high rigidity for
bending used for the core 1B, and with the polyamide of the rigidity for
bending lower than the core 1B used for the sheath 1A, artificial hair can
be obtained the rigidity for bending of which is changed by temperature
and humidity, and which shows behavior closer to the human hair than
the conventional artificial hair. Also, with the artificial hair 10 having the
fine concave and convex portion 1C on the surface of the sheath portion

1A, the deglossing effect is attained, and its properties and feeling are

-11.



-11 English translation of PCT application
PCT/ JP2006/ 301647 nore approxi mated to those of

art.if'cia halr . anation i s next
E%lllﬂb g[cglo éhg%%?%i cial hair in a ? %%1%@(4301647

Wi th the present invention. Fig. 3 is a diagranmati cal
drawi ng of a spinning nmachi ne used for manufacturing
the artificial hair of the present invention, and Fig.

méré SpprofimutaNTRtheésd oL aPSficRaHdignal view
|II t|n%ad|scharge par,t usegfor a Spi nning
B2 h e 1RG Li T BERC migde of aymainag AfiITyBE artificial
haﬁ@rmra&%sdaﬁcé writh th¥lgradent sdveitignpol yam de resin
for the sheath, portion 1A, a second, cylinder 22 of a

pol yditigdd e LR gTammIfe (@l B apBRei Ui SBInHNg Baghmpeused for
mﬁ%ﬁﬁf‘act@?ﬂﬁ% tﬁbsﬂifﬁﬁﬁl Hagr BBkhE p%@@entz?rﬁ/e%tﬁ’@ﬁ' £4d fFigM is a

said cylinders 21 a .quenchi ng bat
dlesrammyttltcabcmﬂ&sqcﬁw@@d Vafﬁ‘yclﬂmla#sg%rmg@mi@ﬁhauﬁ gart used for

a $pining G cHiSENRE QﬁoRﬁH in ?‘-T’g agdy Eﬁlﬂrﬁh@ rﬂa‘éﬁﬂ?@?@ Rprises

convex pOI‘tI on on he surface, and thereafter via

a fispeeykindps 2dtafe pﬁlymnxdeelre@an o de fBARLh proesslhg second
cyﬂﬁ{dirn;@@totf aeﬁefr}rﬁﬁfé FOITRMo3 itRE c%trE ﬁf&tﬁio‘ﬁngo' |(§1§gﬁarge part

stretchin
23t d4eehangenihonadte S1A; G2 wggphadtfh@m 19id edmiaze 21, 22, a

q@&?ﬁ %Vﬁé%lp%t foogoﬂ fgr}lhtehﬁetlﬂrtﬁf'éja@ ge@NBofh an outlet

I ne e art| ha|
23@gn|fd eehscbargfepaets%@dld afm a/\mncameeaml genvex portion on

t@gﬁfﬁ%ﬁggnHMEaf@? Al ﬂ}ﬁ‘g@rs%eé% StEG ﬁ'iﬁ Qh@i’ﬁl@?‘%reatment

at'i evice to nel yam
pPYIsessing p@rirsemsthfeﬁc shepl qqmgrnsmesmeéeblmg laﬂbs 25He27, and 29,

A FiNor f8eaRle G20, BR0RRUIDCS Tilst HERLRCHERNY forming
fuptibef ithercomcaivet aied @gnwfetc 2 (0le0] lﬂmencﬁhecﬂme@el parface3and a
rcﬁ 81%1?(21%1 ngngolgﬂg; tgtglr"z{elt%l ?’1818 %g%géé& Pﬁttﬂe %esu’ed
emn@mthgth;eeb mBachine 3Bectrostatic prevention, a
[002s3 L PhE ggrlﬁfﬁérs?’glt 92[3:?1]1 ?? Vgi‘aehewm ﬁQg%lhgddQﬁth% melt

artifici 'sta mensi on
polyaliide 38storpellatbacerewsobus supply el tpoaakmlaldap and the

OIS e 0080 AU T kGG, 224
tothé disdhaggetdeartidher circle part 238 of whi ch |s
(TR ol P AShOT O0nf LD 2300 Rtes, o
showol enptiie f28@r4, svda sa:hmgecdnhgnbath, and stretching and dry
stretching mechanisms, through an oiling device 31 for electrostatic
prevention, a stretching roll 32 to relax the tension applied on the
artificial hair to stabilize dimension, a blast machine 33 for surface
processing, and to a rollup machine 34.

[0030] As shown in Fig. 4, the discharge part 23 is provided with a
concentric circular double outlet from the inner circle part 23B of which is
discharged semi-aromatic polyamide resin melt 22A, and from the outer
ring part 23A surrounding said inner circle part 23B is discharged linear
saturated aliphatic polyamide resin melt 21A, respectively.

[0031] Explanation is next made of a method of manufacturing the

-12-



saturated aliphatic polyam de resin nelt 21A,
respectively. [0031] Explanation is next nmade of a

ERRieraRs i HUAP] B PR ISBEG) 301647 art1 {0 A HAIN6/01647

wi th said spinning machi ne 20. Using said spinning
machi ne 20, artificial hair 1, 10 can be manufactured
by nmelting each pol yam de at appropriate tenperature

aféﬁicﬁy hia RE&ih %311d gﬁmx{ﬁ%dfn'&ghiﬁ@ opelts to the

| scharge part 23, by ~di scharg |n% seni-aromatic
pol yddsiag mseid nSRmIntlIIQZNﬁC@ﬂmtﬂ@ iarbdicial rlkals 1lpalQ@ can be

maﬁ%fgétug lgsgtnllﬁtnr%]gaé}}%%??aﬁﬁa ra%t%?pﬂiﬂrﬁ’m f&npea%ture in

er ‘ring par
cytlm e21h&2; hfeedingftheheaelts clor éhesdisgbauge. p416023] and by

e G T
part23B af the |om§ ati arid hlmeag @aturqﬁ@dpalmlasaun dolyemyde wesin melt
Zf% ﬁ%ﬁ] t%rogﬁtéztgé%éy}gd‘?ftd§3 g %}feg'%hfrg:gd eﬂ} tHeath/core

€ gear punp |ne as'’'s eat ore vol u
strattwrein the present invention. As described beI ow,

[do%zﬁ”ﬁfft Séj Br Ol?ﬁe é?}tot %?ha}{é Q}oq hg o?r t}?(,?nl‘iihgigxr' ?Jaturated

theé™ ar | CI hai r nat ur al
alipbativgigfamidei sl mhktaZhAaﬁed fmrr@ certeanstieed IWithrtdhe gear

o SRR Pao R A e TR M 2
ws'mh' dghe gemtri puafp A¥dhtib (k‘rfmeszrats shémtlgbeat mobome ratio in the

|lupe. rati,0 i s fer 1 1/7 andthls ar
pie@enfcimrdon.o AQ fHsEEBAGY bel G b OpaBF i PribglpdiEte the
rigedidy digr bénding 6f thahrtifiicialthaitd Gato tﬂmlt Of‘)ﬂm‘anElhmI]I hair, the

I f ;said. cor vqu r,at i i s hi rr than.1/2

whiglitNadio Bh RN Bhf e 5T AfdrRAcke W EREE A1) id pRaferably
it hike cangepafi 1000 1B965ais the mzknhfacmum,ngl@oxm@mtmrm lobtain

ect. nt r| e.th n as [
S%élnaleﬁﬁﬁgd?? oqheearthhgﬁg 851|e @%u gié}t% %%o‘%ocemme ratio 1is
prafbraklyr 412 o ilé7 | v rthidiaange s pi‘@rresi fdmeuchtpmmues as

el F e Ry PEAFRARe 2 Se Bl it 1 s
sled¢aiddcdre tdlanmatatialis hagher {18312, Thatds rtﬂtecfatm@ of éhé eheath
oo 5 15l T8 LB P bRy bl] 1510 s s
efféghtoaSOﬂﬁ?ﬂiuifeOtrhe irnvee aonunigi ditx! foalbbnﬂmga(l)nl‘t&ler otdfer hand,
SRR TR A ) B P 98 1 oo of e
cofel partm@n 1B nealdrg@l,l ﬁtnrmt aot papferred] it yhé atgidkétydifong bending
bggonmes £85 %E’g% tx bdeeélggén £ %ﬂe inr;itural hair.

[0033] The stretching ratio may be 5 — 6 times upon spinning of the
artificial hair 1, 10. Said stretching ratio is about twice as high as that for
the conventional artificial hair of nylon 6 only. For the artificial hair 1, 10
of the present invention, such as stretching ratio upon spinning, thread
diameter, and rigidity for bending can be properly determined in
accordance with the desired design. In this case, the shape of sheath/core
of artificial hair 1, 10 can be made nearly concentric circular by properly
controlling spinning conditions.

[0034] In the spinning for the artificial hair in accordance with the
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accordance with the desired design. In this case, the
shape of sheath/core of artificial hair 1, 10 can be

early.con rcul ar b roper |
5 DR SEPERET R Y oBaSre! Y BgTiP2006ra016a7
spinning for the artifici aI hair in accordance with
the .13 English translation of PCT application
PCT/ JP2006/ 301647 present invention, the artificial
predbht RvedioRe t RE Rt A AT BeiDYOf @THB tnasRfesteeed Yyaforming
for the cor}cavg and convex portion 1C on tge sur.face
spireTorTyfbal fantt ﬁa@wame. BRE FROYY PARTIGE LesPR the pHeface of

it B2t At wRrtb i oM %dq %smag tent 4% end siieaam 6¥tidn 1A by
t he OU|§1551123 hrou

_ e1 3t 0C or er in
PassEng BAdHITAY ) OI'IP tigt 3 ﬁg gvater at 80°C
orshigﬂezi'rmt the §08nBRIAY BhtR34, th@ré Flﬁh%a&bop@ﬁ@nce similar to

oSsSI ng1 to erase an unnatura 0SS
th@epnéugalt afprtm the thraad c@w@a\d@gml%rf@eﬁrw @moMnp@tural
F the thread surface, any one of the nethods of
b a

Ttl ng with such fine particles as_sand, ice, and
[088] i A% meshods toHiosadthe fimeceongpverandcany ey postioss1C on the

th%% Wg} &ifadd, %Wé oPEhétﬁ? Jﬂardgaoc%baagfla%ewlt@,rmWfqﬁa particles

nat 1 on dition

ag @@bomé,mﬂlmtpesrﬁheﬂ&@lg@&d sarfagat ABAT aspinning, or of
cHY AN trw&ﬁékt 'o@ tRb I%freaa r¥ cé fber pf%&sf cﬁgbﬁ{a%}g of them

appearance as the art I Cla pI gnent

magd/ber ﬁtﬁ@tﬁdy ire ddudividmt fed td{lﬁ?r |&J£§>V§pmﬂmthgledorspheﬁ@crystal
o?ﬁfdtflér‘f'aﬂlj%gig\%}il 10 itself may be dyed after

spl nni ng As descri bed above, since the
[08361 f ili eitderaior give tie propéreceloesari appageangeons fihe artificial

hgdll}f]f smattﬂyﬁ%rrﬁe t%ﬁﬂﬁy %’hﬂ(}f BQ'fX §8cdf ?I Lt ﬁoé%mnmg, or

‘ef ent [ es e arti
the, am@flotalthmlrrlu gll(HitﬁylffmﬂYB@ndIY aftﬂrgm,mnman t hat of

[dga’n?/ ]CR VR %ﬁl aBb¥d f §iGlca! tl{l}ahi'tl@ifc 41 nefr }S‘TOUBPEEQ present

phalc po am de r'esin on be manuf act ur ed
inpienitigyobds the mmmblq@rre |st15/uctAlr§ ovithypolpamide resiastofidifferent
Ve 0 t
SR PR EAME R Gaibh, 16 cPABR Bl i bending
higiterr thamaihatcef the @xm@ntmtrmér@uyﬁsl@ldwrt 'h% limgagrsgturated

aﬁ?HSW ag&ﬁggﬁn 3l rres1{1ooo§'ﬁ%7 agat | 90 nh§a dma\g?chh good
the artificial hair in "accordance
reprodocihilisgbddsoehy fofming tpe&;wtconna@mamdncorweg( pertion 1C

o Shpgaale ¥h§"£r@it§‘8&f‘%&ar tl:llflél ddt h%ﬁ%{g?&éls”nglﬁlhﬁr to the

struc?ure of "a W
natwcaldemncean bé gave}edﬂredeby so can the natural appearance as hair.

[0038] Explanation is next made of a wig using the artificial hair in
accordance with a second embodiment of the present invention.

Fig. 5 is a diagonal view diagrammatically illustrating the
structure of a wig using the artificial hair in accordance with a second
embodiment of the invention. A wig 40 using the artificial hair 1, 10 of the
present invention is that made by tying the artificial hair 1 or 10 to a wig
base 41. The wig base 41 can be made of either a net base or an artificial
skin base. In the case of the figure, the wig base 41 is shown to be
attached or tied to a mesh of a net member. The wig base 41 may be made

by combination of a net base and an artificial skin base, and there 1s no
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enbodi nent of the invention. A wg 40 using the
artificial hair 1, 10 of the present invention is

t hat de rt|f|C|aI hair 1 or
E’i}\%]lbs}‘g%!i’e% %on%h@% oy %%t%l can be made ofﬂgg‘z‘ﬁ)eﬁ)oaw‘%wﬂ
net base or an artificial skin base. In the case of
the figure, the wig base 41 is showmn to be attached
or tied to a mesh of a net nenber. The wi g base 41 nay

sﬂé%ldlﬁ‘é%trﬂéﬁo‘ﬁoéﬁ)faﬁa&é @ﬁlt%fbl@ tO S¥ighPstga e F\i‘rpose of use.

artL|C|a skin and. t S no
S

[00B8hs I The éralaﬁt@cqr? abwair&laftqlefqiam/la &Qom@zvs}m@b?ut 0.05 - 0.1

mﬁpesau@b taet hirfifica Shcalf a1Q a8a1s Uhd glop el By vusa;dd%ffl @hich the
pur pose_of use, [0 1 The di aneter of

re&amwelsaeaplmglownm Wa%ﬂﬂié’eﬁé%t apd Gvshlchohqs glaps similar to
%ﬂ E]HaE? ?Bé'cfo'l(‘}t‘ 8t th@hitilli £1eRa 11 PLORSAY YeUSRPe?ly chosen

relative-specul ar. gl ossiness 1S suppressed
acatnadm ththegvesires's dqsife anch @s hlacky hrowni andiend. Natural

;g;ﬁéeﬁfan%fe e cRsdddd gﬂﬁ'lh Biificial ﬂz@i q@yclﬁ%eﬁrcﬁpﬁfé Yolor fitting

accor di ng t e wearer' eSI re suc
tobﬂeecweabebmwmhmba@mnd e uarat faélppﬁa)ﬂléﬁteeri En case of a wig

or QFL{) ?ﬁdhbfr f(ﬁef lﬁbfl' %h@laﬂﬁ‘lélalﬁhap%?%e Eré&%t invention

ttin e wearer s own I r arou
mparrbe made ngesduhkhaby gn{mgcaweloo*fdléfanegt feematheawieager’'s own

had Torf Bonf 358 obfl§n®d bl &h icfn, ratcﬂﬁuﬂ{ ‘?ﬁgytbe given
2o poklind ! Fh pilildn, ©

|nVent|on e nes

sufikf ae,r%)mteﬁarmnlet, rankeam@ dightoant oh@p or J@rglfa,dmmb, ¢mged
sucgl 191% an gndg rr’ggﬁnwe% ag?&%r%?m?ﬁﬁcg?lpg Y]]%'gtratmg the

or exanple ark and
begllaa\dualdfytIWangedf Fig0649itlFirgspecti & hmmidity gbdngeewnd (A)
I l: t n

SHpPad DRl Hulr 05 Gt RnE) RN high nhiifidtstate
Irs hbe\élgmeotm wasy ihahpwint yheraiaetifomal hajr shonsighthi gh

hum d S

wher eAga iéth%#ﬁ%?% lFl%a Gt(.}-ﬂ?s{}ise%g?fﬁfﬁizhell‘sﬂ' ﬁ 1§ a%bé)c\'f_ﬂbd or tied to
iy Wig 40hf tdaet pfasendlinhention, hM1gtd1ajz iﬁ@dbendmgedose to that of

e t
s Rttt Rafl, THEEFECRhALNYRE MR civibdlichilnt Hhore the
humid:tyt feaboudt @l y 6%, ridenartificisd reirnle 10 dvaisdgaod standlng,
4 %, .t icial hair 1, 10 has good

a@&%ﬁ?%g}ﬂkg‘%&%ﬁ@% g{ﬁ klbness to the wig 40. On the

ot herOhatrih, ottieanhahd, wilpmthefvight) pf thempresememvantion gets

t.s t the.r 0

w8F' B BE iy Hdn B it ERSProptnt i B e Bty che
amﬁpwdsh&hrobmames:lsgft @(1@,,a§nahgwnam]l Rigs@6B), hangs and loses

o RHRRES S At SFoBERBEERY B inER T O bhaging vy
mudstruret 4 lasthr@diocor of tlee artifichs h\h'g, atithehed or tied to the wig, that
is, rigidity for bending is lowered with humidity increase. Further, when
the absorbed water is released by natural standing or drying, the
artificial hair 1, 10 gradually stands up, and returns to the original state.

Also, if a curl is given to the artificial hair 1, 10, the curl extends
like the natural hair, and, as in the case of straight hair, it returns to the
original state when the absorbed water is released naturally or by drying.
[0041] With the wig 40 of the present invention, since the polyamide of
high rigidity for bending is used for the core portion 1B, and a polyamide

-15.



is, rigidity for bending is lowered with humdity
increase Further, when the absorbed water is

rel.ea .nat standi ng or drying, the
E%gﬁt‘sﬁ?? rk‘) P%@]‘i %fl y stands up, and THHR 2QfU801647
to the orlglnal state. Also, if a curl is given to the

artificial hair 1, 10, the curl extends like the
natural hair, and, as in the case of straight hair, it
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portion 1 the artificial harr 1,
tl@f fl@esh@mawec@né @qrr\wéq peetionntC istformes pacwédswface as the

alttlrl]ﬁgiatl gpf}r g ef’a lpEJ:é%réhQé Q396 f&f n%%ﬁ%ﬁ%a'us b d.eﬂ]ossmg

ange and hum and
fhensd appearance can be obtained mhlch has feellng or

behaVAgr 1‘? \gegOQﬁtﬂﬁr 2}%1 &J%%'nrt 1n§b‘f1f1@ étfs Wép?nftpgeram or
concave Cand con orne itsS surface
gats wioestuaet withcilae vh%ne,r Si swgat/eﬁleappbéucmicham bsdp wses the

p&?fﬁ%ﬂl xtbasllﬁ (%?pbv%%gf %so§£{18{it thé%(%)gf hf)s&rbes WaQef' Ohangs

Ssent Tnvention gers we
dtgwns dnel Scn ute wieightt hecreeaeerdrsl sshoats tbleebahavforcusaimlar to

fal al}odﬁsgtze o@ﬁer @1%'1%%8 " ;?gé OPB‘Q ovm“?%gény%ntlonal

sorption r eby abs angs dow
armﬁcwéllgaht' fomewle,aoﬁpe]ym&en mnb@hhvimglétyﬁfdmbending is

hi tel‘f*rﬁ”ﬂarb?’latUrQ1 Ie ﬂ'&é?&fea'}% ol fl?l rﬁgﬁgﬁg#oﬁmoga scalp

I ng conventl ona Cl a hal r,
side| ydwirens therageifidiel hayi of pquketelbleenmhgs stmndinghayon water
r ' j » d :
af)g@'g)t{bq{ W}?é H%WIE]VEI elgsni‘\ﬁg’ %E(% %P?‘ﬁlgﬁ&%& v@@zﬂ?ﬁ‘ SO 18ir and
thmlawésﬁmal rleaum nf mmgw@rapmdeertheabbpr@etpathmmf the

Whlo Sl oF bURE Mg G281 DS BALE e 30 QUL TARE AlEhtural

e- art| iCia
app@maataeom givenhdlowewegrinsacoomdaAnce vank tﬂ)leepmsgnlhanwentmn

s1émcept%ey %\Erau'r%a sggw dgldaclﬁ]&ﬁ{ ?doe%%eea{;v%gg‘gré own hair

accor
upnnewatmabserpmenx he h\ag' bepardizngss dxa\medr aberda Ithe state

as ,does th |r,u er._ab Ltion, .
c§ HEEFoLUFNEE S . PE or BFR, R BB i o
wied] bizinadded. ned V\,here t he vvear er's own hair and

artificial hair are well bl ended.

Examples
[Example 1]

[0042] Explanation is next made in detail of examples of the present
invention.

Using the spinning machine 20 shown in Fig. 3, the artificial hair
10 of Example 1 was manufactured. As a polyamide resin for the core
portion 1B, nylon 6T (TOYOBO, LTD.) was used, and as a polyamide resin
for the sheath portion 1A, nylon 6 (TOYOBO, LTD.) was used. For the
quenching bath 24, hot water of 80°C was used. By setting the
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Exanpl es [Exanple 1] [0042] Explanation is next nade
in detail of exanples of the present invention. Using

Eagiatl Poalaen Pl PG BROEAI e 1 was manul ack G AP2006/301647

a pol yam de resin for the core portion 1B, nylon 6T
(TOYOBO, LTD.) was used, and as a pol yam de resin for
the sheath portion 1A, nylon 6 (TOYOBO LTD.) was

sHé%%H/coE@rvotlﬂﬁle AN ERI 119, hatihthdoutlet t¥mipRiradiredst @10 C, the
was used {Qsettln t he English translati.o
a

anpgcighdiaie dﬁamwapﬁ%ersgléﬂrp sheath/ ﬁ?%ﬂ@l&gr Jigglo was

1Z/§B'f8r"i‘ﬁeja(rzlﬁéiﬁljhbﬁelg%tfl]ﬁaﬁl?[@@at ure at 310C, the
artificial hair was manufactured. The sheat h/ core

wei gHis BacPloring agentssesisr chips werpfreadawikghr were gpade by
b%ag&gé §o1y/é§n e%’és‘?ﬁ'&‘éféélagﬁﬂbr fh£3hiY GReRsh & 8rYsLdore 1B

gi;@,t bl endi ng a po yam de reS| n used
and gheignient taipdeytasarmingd gationrhesding a@d medtiag, and cooling

af@élgﬁﬁghflhf% pflgef\s%efe%ﬁﬂ"c Zﬁs ﬁ@éq%’s 65 Mk Qﬁgnf@le% '&%flned as

d coo knea g hese resin ¢ s used
the vuister batelyeAs ther magéer hedickhsisedha Eesslmplebéh@ rreSJacs chips

cotxﬂﬁ%ﬁ%%[ %éne?@h?% Eﬁﬁ% ibxfbagéﬂ gfgméﬂﬁe fHeStdif Iéhﬁzs containing

rgani ¢ pi grren
3 reeightc pf@ll@@»ntoatganng pigmeaitgandcthel rw./noﬂgm gontaining 4

wBi b reda&dgpéd'lﬁé)r gﬁferflt(wuseggé’f‘t aining 4 weight %

organi 00431 As the concrete
[Ocﬂ)ét&luAs theylcon(:lﬁatehdp@llﬁ nibm chips dothehmatehigdifor the

s}}é%t?xﬁg 8@585%0150 ?I{erbxﬁa[t(ﬁﬁ %fAyeMSlﬁl Py sg(qugc} %,nfotgﬂ 100 g

was fir
oﬁ heelf iresin <2leA waeey fizst £ad imgb athesfirstieypsdes 2heind nylon 6T
mat er | far 38
oS50 s, F 521 P g 2, ALl TBLEE ABLER & vellow
1(2%Arad§ g, d@tahl@o ghe meboredin PRinwes fedantowheseemdwaglinder
2éed with-the gear punp 22B to the inner. outlet 23B

of the discharge part 23, and nylon 6 was fed with the
gear Nyhgn Etiae fe fl tvei thutther gean pemQQRB tcesbeonneeb}ltlet 23B

o B HP ST AT AE R AT TE, LD B s w218 v
124 Bubew o218t 23meressp|entuvagf neacdh iepér wElont Yunsp watioSvas made
a\sa gﬁeaﬁ{/céxL Fitlo tbgr Odﬁgllgtfn% rot 3t ln%tofoéeaJESpMkﬁSZIB and 22B.

The spinning machine was that spun 15 strands of fibers through the
outlet of 15 holes.

The fiber of the sheath/core structure coming out of the outlet 23C
was passed through the quenching bath 24 of 1.5 m length and was filled
with 80C warm water to form spherocrystal on the surface.

Thereafter, it was drawn by passing through the first stretching
roll 25 and the first dry stretching bath 26 at 180°C, and did heat-set by
passing through the second stretching roll 27 and the second dry
stretching bath 28 at 180°C, then annealed for thread diameter size
stabilization by passing through the third stretching roll 29 and the third
dry stretching bath 30 at 185°C, and was passed through the oiling device
31 for electrostatic prevention.

As a final step, the fiber surface was made coarse by blasting fine
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The fiber of the sheath/core structure com ng out of
the outlet 23C was passed through the quenching bath

24.qof 1.5 m.|len nd was.filled wth 80C
E’BélﬁﬂbF%r’%ﬁéﬁ’%8??&@?1381&‘3%%%“ surface. Ther e Q%O%r/ 301647
was drawn by passing through the first stretching

roll 25 and the first dry stretching bath 26 at 180C,
and did heat-set by passing through the second

al%txﬁﬁtac?b%e&obﬁto%h@%ﬂfﬁ@e %ﬁ?@ﬁ@hoﬁ}ﬁé folrt Rt mbﬂéhﬁi%t Foll 32

C, then anneal ed for thread dianeter siz

and 4Be| hlast imaching 33siangl reded g ttﬁeth%FfPléluBtméﬁhm%é‘l The
sﬂe%hk 8P tﬁ@dfltrst tbhtﬁéi fo%t’h sgt&@&qﬁhggrm f235?>0%@t 2b8562 were

and was passe rough the oiling device
adjusted se tamak wtenﬁéﬁﬁmmram@ 520 f amchroduppgate A80fmpain in this
ﬁﬁgggce was made coarse by blasting fine -17 English
translatlon of PCT application PCT/JP2006/ 301647
aI unisid thevtiemesers of fhusynpavéactmrod girtiitaal bainshl0 were 40

hi t 3
“rol ‘ié’(g. E‘Iﬁg éﬁjehc}ﬁ%& ?M \k}ﬁ %128?4@%?18 % sngafs Sﬁ}]own in
Examgile td dteherlbedrltaﬁes,t tleft crngndgtsf &0 beadmm)f e@glflcaal hair 10
co‘Q’ﬁ %e g@qug%a,s%irgpcm er&hg(g etching ratio 5.5, and

{) mn i process. Al the
ePb of thus manufactured artificial hairs 10

O@E‘%ﬁpﬁg Lar@%ﬁé‘im Eir“’tf(ft %ﬁ” She aEhg 15398'01% 5s%1’hcture was

escri
miaatdacturied bygithet samer cbedrtucng @ﬁ‘ Ixamplei bl eneépt Xhat the

bk, LR, SHEeh AP TR Ol BAR fiBhenive goas
peinpsc2 LB enda 8 2Briine sltdanhécbreyweightsimatio obHbioe talrmﬁlcaa;l hair 10
ofEﬁ)%gﬁl&g 1Zl é;@@%ﬁ?@t the sheath/core volune ratio

usti ng respectlve gear punps 21B
[ExempBB3] The sheat h/ core wei ght ratio of the

f I 0
CEATERL " tpd . SHTTRAS A0S andRgltal Spracnuse v
memedabtiwede bst thet swevvaendnmnmfa@t]ﬂx@nhpbg lhexcepte.that the
sl%)zﬂ; /édrggtvogﬁm%x?gﬂ w}a} 3‘?%&&@; gl/gg{%?t atdp?stlﬁge&t EB %@.{E{? gear
ppmnss2]23&ra;h az2m2 E‘heThhea;ﬂiéeﬂﬂe/ werg-im/\mtglhbf the |amt1cb'1‘cmlhhair 10

oPEkh 1S3 WA 54 305 81 B5ATRYEa AobEF WAL 6 (70 B N

F1g 7 is a graph showing the stretching ratio dependency of
rigidity for bending of the artificial hair 10 of Example 3. In the figure, an
abscissa axis shows a stretching ratio, and an ordinate axis shows rigidity
for bending: 105 gfcm?/strand. The measurement condition was
temperature 22°C and humidity 40 %. As is obvious from Fig. 7, the
rigidities for bending for stretching ratios 3 and 5.5 were 430 X 105
gfem?2/strand and 720 X 10% gfcm?2/strand, showing that rigidity for
bending increased linearly with the increase of stretching ratio.
[Example 4]
[0046] The artificial hair 10 of the sheath/core structure was
manufactured by the same condition as Example 1, except that the
sheath/core volume ratio was made 1/2 by adjusting respective gear
pumps 21B and 22B. The sheath/core weight ratio of the artificial hair 10
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Fig. 7 is a graph showing the stretching ratio

dependency of rigidity for bending of the artificial

haj.r. 10 of Exa . In the figure, an absgj '
E%a&%t%“?tl?té%%k’gfﬁwg?a%% an ordi nate a%@ﬁﬁ%ﬁ@fﬁ?’omu

rigidity for bending: 10.5 gfcnR/strand. The

nmeasurenent condition was tenperature 22C and

hum dity 40 % As is obvious fromFig. 7, the
ofrE%HfftlieQLSwfag%i?@m#.‘?‘.g for stretching ratios 3 and 5.5

30. X 10.5

wer e gfcn2/strand and 720 X 10.5
[Egtmlesﬁ} and, showing that rigidity for bending

| i Y ool i
00A5) AR ARER AL IS OE P 0, By SEhATDy e som
comtidtiomeans/ cBrammleuctur exoept thatf astlaned6éy @AETSUBISHI

Egﬁ%@?ﬁ%ﬁ@%%ﬁ%ﬁ%'?D@) w?i)éggs%% é@%&)&algﬁmi{ile resin for the

re volune rati o was nm J usti ng

shesgbed A, vand damperatpse 218 H2AC26B. theerwhehingcoath 24, and

. : ¢ e ol ) ) _
3YFCO T, $G e RS B ebl o8 e sl of Eh ARG ERfL hair 10
ofHaapipded was BR2HIB. 7. [ Exanpl e 51 [0047] The

arti fhgj al I f EX e. b was mapuf-aci yre

the obfie” watferEyThe "o Rioh BrreptlEil PHpl g5 the
alfdvter 8eBtrsbitd ERGMEERIING BLAST | B wh TiD Takds liswctheas all the
nol yam r esd r.th ajh d tenperature
dl&é%é(%f&d%?oaﬁ%?héagﬁsh% f%é“?%gt%dlzk% }al%g 320C for the

outl et. The sheath/core weight ratio of the artificial
[,[hagi”r ]jO of Exanple 5 was 16.2/83.8. The manufacturing

C ai]tions of artificial hair of the above-described
Exanples 1 - 5 are shown in Table 1, where all the

C|arre‘§erso artificial hairs 10 were 40 - BO U 5
[[Tabl X‘Ia]m? anplel 1 2-3 415 sin{Coré& Nylpon Nyl on
Ny [Resihlyl lonChyeon RVled 6T M¥ldml ShédglonNy| oiNydohly | onNylon
6 Nylon 6 Nylon 6 I\Iylcin 66 Sg,iath Corg. 1/ 7 1/ /3 T
1/2 1/5 Nolume Rati&loutllet $&np 210810 R10 80 300 6
: Sheath | Nylon 6 | Nylon 6 | Nylon 6 | Nylon 6 | Nylon 66
Sheath/Core 1/7 1/5 1/3 1/2 1/5
Volume Ratio
Outlet Temp. 310 310 310 310 320
(C)
Pigment | Black 0.15% 0.15% 0.15% -0.156% 0.30%
Ratio Yellow 0.30% 0.30% 0.30% 0.30% 0.30%
Red 0.04% 0.04% 0.04% 0.04% 0.04%
Cooling Water 80 80 80 80 92
Temp. (C)
Sheath/Core
Weight Ratio 12:88 |16.1:83.9|24.2:75.8 | 32.3:67.7 | 16.2:83.8
of
Artificial Hair

[Example 6]
[0048] The artificial hair 10 of Example 6 was manufactured by the same
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(C) Pigment Black 0.15% 0.15% 0. 15% 0. 15% 0. 30%
Ratio Yel | ow 0.30% 0.30% 0. 30% 0. 30% 0.30% Red 0.04%

0.0 %o 049%.0. 0 04°/CooI|ng Vater 80 80 §
E 1@%%%9#82‘? Ratio 12: 88 16 @ngp%foesmowm
24.2758323677162838 of Artificial Hair

[ Exanpl e 6] [0048] The artificial hair 10 of Exanple 6
was manufactured by the sane -19 English translation
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ween 4
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[ LEmP e

[0049] The artificial hair 10 of Example 7 was manufactured by the same
condition as Example 6, except that the sheath/core volume ratio was
made 1/5. The sheath/core weight ratio of the artificial hair 10 of Example
7 was 15.8/84.2.

[Example 8]

[0050] The artificial hair 10 of Example 8 was manufactured by the same
condition as Example 6, except that the sheath/core volume ratio was
made 1/4. The sheath/core weight ratio of the artificial hair 10 of Example
8 was 18.9/81.1.

[Example 9]

[0051] The artificial hair 10 of Example 9 was manufactured by the same
condition as Example 6, except that the sheath/core volume ratio was
made 1/3. The sheath/core weight ratio of the artificial hair 10 of Example
9 was 23.8/76.2.

[Example 10]
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condition as Exanple 6, except that the sheath/core
volune ratio was made 1/5. The sheath/core weight
ti.o, of the ar i al,.hai.r 10 of Exanple

mhgi snslalies Ak BRPHERET The artiT ol al DRAIPARE301647

of Exanple 8 was manufactured by the sanme condition

as Exanple 6, except that the sheath/core volune ratio

was made 1/4. The sheath/core weight ratio of the
[o@fsm f’]!’l?é %.Irtﬁ?dlﬁl 1&&]‘1@%&%@1@@@ &ﬁs%%lﬂfactured by the
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pllﬁxan'pl e 6, except that the sheath/core volune ratio

was made 1/2. The sheath/core weight ratio of the
artificial hair 10 of Exanple 10 was 31.8/68.2. The
[’I@)‘T %qcturi ng conditions of the above-described
anples 6 - 10 are shown in Table 2, where all the
di ameters of the artificial hairs 10 were in the range

et weepn nd 80 P abl e,21 Efanplge 6 10
ore 7 /?‘ P%I\/I on I\I\/I an II:\I\Inn !\_Iy! on rrp8e m MXDoe 10

/XD6 MXDE l‘@@@z SheNyhoﬁlyl on Noylbl on G\Iyxlplnon 6N\j,ylbnn 6 Nylon

). 18% 0. 18%xth8laNy1b8% 0. M8¢honRat i ONYRIA 6W NGB 6 | Nylon 6

C
|
QB8 Tdop o70f 9BKD60 27 A3 " it ol MRBIE, | “Mxoe
(
(

R eath Core L 1y ° 1/5 1/4 1/3 1/2
Volume Ratio
Outlet Temp. 270 270 270 270 270
(°C)

Pigment | Black 0.18% 0.18% 0.18% 0.18% 0.18%

Ratio Yellow 0.45% 0.45% 0.45% 0.45% 0.45%

Red 0.04% 0.04% 0.04% 0.04% 0.04%
Cooling Water 80 80 80 80 80
Temp. (°C)
Sheath/Core
Weight Ratio 11.8:88.2 | 15.8:84.2 | 18.9:81.1 | 23.8:76.2 | 31.8:68.2
of

Artificial Hair

[0053] Explanation is next made of artificial hairs of Comparative
Examples.
(Comparative Example 1)

The thread of diameter 80 pm and stretching ratio 3.3 without
sheath structure was manufactured with nylon 6, using the same

spinning machine as Example 1, at the outlet temperature 270°C, and
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Red 0.04% 0. 04% 0. 04% 0. 04% 0. 04% Cool i ng Water 80 80
80 80 80 Tenp. (C) Sheath/Core Weight Ratio

B PR o PSR IRD B Hhat 1 on 1o next nbag'r2006/301647

artificial hairs of Conparative Exanples.
(Conparative Exanple 1) The thread of dianeter 80 um
and stretching ratio 3.3 without sheath 'structure

wi@utiiihaaher eestvyiithdeyd @0 6, using the sane
spi nni ng machi ne as Exanple 1, at the outl et
[ H‘Eerature 270C, and -21 English translation of PCT

(GHIRD h eV e Rk HIP2P06/ 301647 wi thout using the first
cylinder 21. [0054] (Comparative Exanple 2) The .
t hr eabhofthapadeiodlamepn 8Qdnm padciyeichirg gatlos5.5 without

sHidtRowkru&hieat i ot migh U twesd "W asfldhe @™ LBidy tBR same
6T, .using the sane spinning nmachi ne as Ex I

A anple 1, at,
sRIpaipgtmachinenser kxampls1dcat 4he owblehdempesatyre L0C, and
WEtLhro%tt &éi#\@g%%rfigét-cy[lm 91(Conparative Exanpl e 3) The

r

ad of "a sheath/'core volume ratio 1/1, thread
[0 ter 80 umand ratio 5.5 was nanufactured with

D.) for the core portion 1B, and
(%gﬁ%ﬁ?gsﬂﬁgﬁ%g; h) portion 1A, usi.ﬁ tlﬁe same
Spi nrThe thitead 76 mshentigbee Yolumeidiod(] cthread diameter 80
pl{xﬁﬂ&é@%}f‘g §._52\%Qg:'m£§§?‘a@turémr f('ﬁ y&eﬂ@@ﬁ&%ﬂ%fﬁ‘.? for the

read di anet er mand stretching ratio 5.
cagiet portion siibaandsnylgot Grfer whe shaatbaporiien it hsmg bhe same
. AEYe 3
siBnin R O RO Rl Lot P o TECAOn e R R 200
[Gf\iGlet tenperature 270C, and without using a first

(Comparative Example 4)

The thread of diameter 80 pm and stretching ratio 5.6 without
sheath structure was manufactured with nylon MXD6 by the same
. condition and methad as Example 6, using the same spinning machine as
Example 1, at the outlet temperature 270°C, and without using a first
cylinder 21.

[0057]
(Comparative Example 5)

The thread of diameter 80 pym and stretching ratio 5.6 without
sheath structure was manufactured with the mixed polyamides of nylon
MXD6 and nylon 6 by the same condition and method as Example 6, using
the same spinning machine as Example 1 at the outlet temperature 270°C,
and without using the first cylinder 21. The weight ratio of nylon MXD6
and Nylon 6 was 90:10. The pigment formulation ratio was same in all
Comparative Examples 1 — 5, and that of black, yellow, and red was 0.15%,
0.30%, and 0.04%, respectively. The manufacturing conditions are shown
in Table 3.
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cylinder 21. [0057] (Conparative Exanple 5) The
thread of dianmeter 80 um and stretching ratio 5.6
wi t hout heat h ctu e was manufact ured

Efslidt i annes P AbRhRtRioe and i on o BT efooerao1647
same condition and nethod as Exanple 6, using the
sane spinning machine as Exanple 1 at the outl et
tenperature 270C, and wi thout using the first

[Tewib»der 21. The weight ratio of nylon MXD6 and Nyl on

6 was 90: 10. The pignent fornulation ratio was sane in
all Conparative Exanples 1 - 5, and that of bl ack,

el e é"[ﬁQNeed was P.15% & 30% and3 0.04% 4 5
espectlve he manufa¢turing conditions|are shown
n Tabkampl e 22 English transl ati on of PCT agpl i catfi on

—— e

PCT/ JP2006/ 64(7 (] a .
Exanpl e C:or(g | lon y[éa—ﬁhtﬁ )rl?%é% Po| \ gg{lﬂé%’&eil %%xed Mixed

=1

RedlesivXD6 Pol yani de  Sheath ----1 ----- I\I; I MwX@ﬁ -|-Polyamide
bheat h/ Cqr Fo-sss- U1 s umre..Ratijo ..._.
Dutl et Tdip ﬁ‘ a0 310 2901 276 270 | (B3O ’b-%mmm Bl-ack

). 1%6@.13“1%1&. i5% 0:-15% 0. 15% - Ratl 0 Mé] low 0-836% | -

3§°/ 0. 3% 1:O 30% 0. 30% [Red 0. 04% 0. 04% 0..04% 0. 04%
0 Q/T‘PRRl AO\/\A er 80 80 80 80 80 Tenp.  (C) [0058

7mﬁﬁﬁ "\fl\

ZXpOalmmtl’DéMps next2nm&de | of 31k r easd@BGhy nylzm 6T or 270
/D<D6|s(o sed for the cofe 1B of the artifijcial hail
and lon 6 for the gsheath 1Al in Exanple 1 Taple

NN

Lz&@mﬂ Lk i oviadependrny: of r0.96% Ly I5% | 0.15%

bendi n it A ey
Tiitio 2y | Yellow,r BOWhe o0 PPV, 41 0.30% | "0.80% | 0.30%
Red 0.04% 0.04% 0.04% 0.04% 0.04%
Cooling Water 80 80 80 80 80
Temp. (°C)

[0058] Explanation is next made of the reason why nylon 6T or MXD6 is
used for the core 1B of the artificial hair 10, and nylon 6 for the sheath 1A
in Example 1.

Table 4 shows the humidity dependency of rigidity for bending,
which hereinafter may call “bending rigidity”, at 22°C of the artificial
hairs manufactured by using a single polyamide of nylon 6 in
Comparative Example 1, nylon 6T in Comparative Example 2, and nylon
MXD6 in Comparative Example 4. The rigidity for bending was measured
using a single hair bending tester (KATOTECH, LTD.) as will be
described below.

As is seen in Table 4, the rigidities for bending of artificial hair of
nylon 6 in Comparative Example 1 were 510 X 105 gfcm?2/strand, 340 X
105 gfcm?2/strand, and 250 X 103 gfcm?/strand, respectively, at humidity
40, 60, and 80 %. Though not shown in the table, the rigidity for bending
and its humidity dependency of artificial hair using nylon 66 were about
the same as those of nylon 6.

The rigidities for bending of artificial hair of nylon 6T in
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hai rs manufactured by using a single polyan de of
nylon 6 in Conparative Exanple 1, nylon 6T in

atl .Exa le. 2, and.nylon MXD6 in radd
E%@ﬁb OFP&&d?I‘t’Q/h‘F%?OIIV)endi ng was msmiéﬁ; 2006/301647
using a SI ngl e hair bending tester (KATOTECH, LTD.) as
will be described below. As is seen in Table 4, the
rigidities for bending of artificial hair of nylon 6

Codh g@ﬂﬁ@%atE)M"ﬁnﬁl%ar'EP'@eie wege X1010% 1%Ec%129§&ﬁﬁ65t920dx 105
SX 10-5 gfcnR/strand, and 250 X 1 fcn2/ strand

gfp@éﬁt@@ndew 860 RO gfemAgtragel, TsRen VoL, Tiohymidity 40,
6MUnpROW. in the table, the rigidity for bending and
| ‘ts humi dity dependency of art ificial hair using nylo

6 wekke abgidities Her danding of Hdweawtifigialomis ofpglon MXD6 in
C&fn%'a%%ﬂv%s Elypa[mBFéWdLl NGeps gubl & Ci@b Eﬁ:‘rﬁz/&framdl 0876 TX 10

h transl ati on of PCT application

gfpmﬁlsrpzodﬁfa@@ll%aﬁ Xd&ﬁaafcan%/@ér@«hmrﬂsevegtlmkm agbuynidity 40,
66‘0 d@COC%Q/I%HE%g n 264 thd& ?Tzs&ft §tthg%t1%gl %%8rsxus1ng

fcn?/stran respective
njaln@ and Tyton MJXB)iﬁt $1e@we@rh1§ ﬁmrﬂ@ld@ify farebending than those

[ f :JYBSP% n Conparative Exanple 4 were 940
aﬁfon@o rrg;htran 870 X 10-5 gfcn®/strand, and 780
X 10. TBh@fecfﬂm gt rbanalmerfelgpeéhat/éhy argificiabhainsyofsgxamples 1 —

oA I

16 Rasf, Ak Boltlon I RAINC DO AT AR U ohT chRELhfi e nton
6'R |oghesrlom MDHDG pfhogh kregndmgfqmmndm @ndu'shen ghegtlopogtion 1A

r n e, t hat
m% e %’% g?)?}haﬂg?@'o 8{& coh%lﬁﬁig’lr@lﬁb Qf 6 E? nc%lrgg 66 of lower
r1god11ty<fnr andam@tbana:hpaioyamqrelmie]an con5| sting of

nylon 6T or nylon MXD6 of high rigidity for bending,

and the sheath portion 1A nade of a polyam de resin
[Redrlsidti ng of nylon 6 or nylon 66 of lower rigidity

for bending than the core portion 1B. [Table 41

ohpar QfI\IQ l:v:\rml e 1 2 4 Rasin Nl on-6 NvyIlon 6T
LI\ ] LI ™™ {EEA A | J I‘]ILII A A |

Ny | orCoMDﬁaﬁvglEkampI&)r bendi Ag 40, % 520 980 940t at
22C 60 % 340 920 870
Resin Nylon 6 | Nylon 6T Nylon
MXD6
Rigidity for bending | 40 % 510 980 940
at 22°C 60 % 340 920 870
at Each Humidity
(X 105 gfcm?) 80 % 250 860 780

[0059] Explanation is next made of various properties of the artificial
hairs manufactured in the above-mentioned Examples 1 - 10 and
Comparative Examples 1 — 5.

Fig. 8 is an image of the cross section of artificial hair of Example
2 by an electron microscope. The electron accelerating voltage was 15 kV,
and magnification was 800. The sheath/core volume ratio of this artificial
hair 10 was 1/5, its diameter 80 pum, and the stretching ratio was 5.5. As

is obvious from the figure, the sheath/core structure was formed with the
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at Each Humdity (X 10-5 gfcn?) 180% 250 860 780
[ 00591 Expl anation is next nade of various properties

of th IfICI nufactured in th
E’é%lb?}b t&%ﬁé@eﬁ@?@ﬁcr{a N10 and Conpargl?g;;@onowg’OlGM
Exanples 1 - 5. Fig. 8 is an imge of the cross

section of artificial hair of Exanple 2 by an
el ectron m croscope. The el ectron accel erating vol tage

se‘ﬂﬁsaﬂ(ﬁnﬁﬁc p@l?gxﬂlﬁgr(hfyﬂ&@%@'hs“ﬁfe &He. pJII”tfbff" Ilfﬁﬁﬁﬂ QBEanear
volune ratio of this arté‘lmal hair 10 was 1/ it

sagnsakadpliphatie p@Jﬁr@rW@ endhi %f‘gth%ttshéaﬁ\bé’ogt@n 14 around

iti's obvious fromthe figure, the sheath/core structure
was_formed with the -24 English translation of
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mpemfumwthmvmsauﬂa Ajstis %@ 0eed frong the figunen sphegecrystals were

foi‘ dsét'ﬁ& ewPhn el fihEhflsa s[teﬁfal k Qﬂ)ld@nnylonG of
X Eheba B Do

ctron croscop e ctron vol t

thﬁasmjfac&‘to gayel fmea@ncfauveaamb BONEESX PODthAle §o @be|sw£ace
[Ob%q!nhe%;e 10'id lﬁrrplmﬁgg %&'3ﬁ5%§5%a§eé%ﬁe Pf Bpflg%ijala}fbﬁr Q)rf?*ample

I near saturate tic yam
3 by an htecston m,lerospogxeva“lfa eﬂecbmmcwelwln@wbbage was 15 kV,

axﬁ? [nﬁz% st ich Wéfs §(5’(5 f p[agpﬁ/%& & bglulﬁg fragl)?a&' #H@%%tlflClal

Cross section Ferare hair o
hdiy B veledid,abs mhanmtem&@ nihearsl etltertohn@c&tlerfaﬁt Ag 1s seen
5 f 9 €
L PR SRy (e SRPROTERR [ HERELER, 1 HRg Pl yith the
seaab atdBatia solyiaametee ny3on G, santhestoret phiitngn Add and3hs. linear
FO the Ct yr
fffubied REPhA S P kRS ldeidog 6o S WEE PRSI Fround
1it6T, as the core portion 1B and the Ilnear sat ur at ed

[0%)'6'2@ hﬁg’ %Pq% Og%‘iﬁ Qé@tgd}xaq uﬁﬁg% gcgfs ﬁgggltc?alp %]ratnl q{hv]iég the

around I ona
shﬁathdmml citahicthaier chlthnglnatmtlwheEthdee St chtan eelectron

mflrgSR0REY ke EXAIRLE. dbMcANBLeckhRge THLOSGHOLY, and

Ctron acce i Nng Vo
magoifitatiahivwas 3@9. 300. The art|f| cial hair of

Corma gy BT B A ORS00 o
stynethte consisting of the core portion 1B of polyester and the sheath
portion 1A of linear saturated aliphatic polyamide, nylon 6. The
sheath/core volume ratio was 1/1, the thread diameter 80 pm, and
stretching ratio 5.5. As is seen from the figure, peeling off was detected at
the interface of the core 1B and a sheath 1A, the fiber was white-brownish,
and the dyed color was changed, so that it turned out that such a
sheath/core structure is not suitable to the artificial hair.

[0063] Explanation is next made of the measurement results of rigidities
for bending of the artificial hairs of Examples and Comparative
Examples.

The rigidity for bending is the physical property applied in general
to fiber and others, and is recognized recently, also for hair, as the

property relating to such feeling as appearance, tactile and texture etc. As
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portion 1A of linear saturated aliphatic pol yam de,
nyl on 6 The sheath/core volune ratio was 1/1, the
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t he interface of the core 1B and a sheath 1A, the
fi ber was white-browni sh, and the dyed col or was
changed, so that it turned out that such a
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mﬁﬂﬁté'ﬁgﬂaiﬁ’ fﬁ{%ngf‘ﬁhP&nﬂg S}gn% iﬂ“tﬁb?éb;hah{ea‘%%ng the

nmeasur e USI
relkp@sEQHOL Iﬂlil henvdivegl mKE&*-IRB@Q@H}le mvehua@pThus thRerigidity
T S
fh80ine ¥ BRREEE B PEIQOR dlnERE Te AvaR R lfhge. The
rdmotelkentative onedsunednemacanditionsi axe shewsdslowhat

(Mgggu{bq?gg?d@;}%&&@r of each one strand of 1cmas a

r'reu ual rate to a certain curvature,
det ecDistgnae betweea (Bhndks}gl eoent acconpanying it,

t her e’fgrqﬁr.‘gea?j%te&%rt f)%teét%x? E:qufa ?fT%Rf IPW‘H"eP(%teel Wire)

curvature e ri

bend| Torowe Sebsivies: by pEoui fat Euiﬂeﬁcalﬁ I,QN)Vat ure

chang I efr, ati ve neasurenment conditions are
shown@ff}eﬁ?ﬁlr mgﬁﬁg{rrent Condi tions) Distance between
ChuckRatdofﬂﬂeWBema:bemwc@@rcmbétsect| on of Torque of

rort L ESalh el gl I08 5111 Y100
Heenda Dénickt isom merhBngsm- ﬂ)’rgdmplulgwjdmhthﬁycﬂfel ct.

(GRUICETL & 8 np S hPnUREIEY A0bLRkeSYY BPH Wity for
bending of the artificial halrs of Examples 1 — 5 and Comparative
Examples 1 and 2. In the figure, the abscissa axis shows humidity (%),
and the ordinate axis shows rigidity for bending (105 gfcm?2/strand). The
measurement temperature was 22°C. In Fig. 12, the humidity dependency
of rigidity for bending of the 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, rigidities for
bending of the samples of 80 pm diameter were measured, and their
average was defined as a standard value. Their maximum and minimum
values were also shown in the figure. It is seen that the average value of
the rigidity for bending of natural hair was 720 X 105 gfcm?/strand and
510 X 103 gfem?/strand for humidity 40 and 80 %, respectively, and
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[00641 Fig. 12 is a graph show ng the humdity
dependency of rigidi ty for bending of the artificial

Eaﬁhr 3 o AR T BT L anBHEMRECI Con 'S showk I AG/301647

and the ordinate axis shows rigidity for bending
(10 5 gfcn/strand). The nmeasurenent tenperature was
22C. In Fig. 12, the hum dity dependency of rigidity

dé@*eabemid}ﬁ)t@hohbpy #ith huehiditshandreake Exanpl es and

ative shown t oget her vv|
nat uré?1 fhe pth Rg@ﬁ éilﬁlrnéﬁxﬂﬁ}lf% vajue of i lﬁ’e?‘é‘bgﬁpdmg of

n&eWaAtHAR ,wéasmme Xerees sfdrhastiethd Al G50 Xeles Fesh2ARrand for
femal es of e@ect ive ages petween 20 and 50 years

hymydity; Pdﬁd Porrespeptivay cind Hes sapmesmotalye wigs 660 X

1@'5%}8&37%%{1& dRRA20ER, l(ﬁﬂ%féxhels%raﬁ’& %f‘gﬁuﬂﬁﬁtﬁeﬂ@ RRd 80 %
as a standard value. Their maxi rum.and m ni rum _val ues

regpestizely andimusnthaaigidgr for bending eématiael tisdr has wide

dévekpge value of the rigidity for bendi ng of natural
hair was 720 X 10-5 gfcnR2/strand and 510 X
[Q¥6ddp/ Ehe aatificial ham d0tgf Byammniegh had ﬁetshcre@tiu @@I@eter of 80

I f |
R S Ry 93248 0100007, Py o banding wa

1AW 40P eirméistrard fonhumiditind?d ‘hogmnal tect heasaximum value of
nP 48l L BRI D P M oring
thahout t7)004K 94 Q‘om%streséeforumemsdltarﬁﬁ %.sandl fonaeut 650 X

3l strand and 420 X 10.5
1M c#g str @g@ff |ty 4(3 and 80 % respectivel

and t Roemt thas rreguh:u, uly thercalsemiuthg arftifieiad halir A8i of %ﬁ@mple 1,
1tW’ngw ﬁeP{f 'Oﬂg%%ﬁgefglvc};r gt f}{z#r? g@tu@ﬁl rhaép ﬁ{lt compared
wsﬂegtgln/ aofificiad| hae pﬁtmdonf61¢f700m13a1ratgm|ftbyam@ﬂe 1 and the

g}?ﬁ@m%m&)f %ﬁ%&rfa%%&ﬁpﬂ%ﬁg@%&@ 'qu'i‘ﬂeﬂ'tfdﬁ giobemw it

e € nmaxi num val ue O nat u hai r,

slgwaa thy dewhenstes hending mngl tlyumm@weadepem@@my gmilar to
?%1 4;,700 X 10.5 gfcn/strand for humdity 60 %

) albout.65'0 10.5 gfcn2/strand for humdity 80
[@)@6fﬂr ofhe mrslfnceeblhalr iL9 ofgwExmeleoi hak aafrhljeﬁ;icdlaalmeter of 80
pE(g, %n&thfsa}EE?%ﬁa (to?'gl]vd%lal re §%ﬁw 15 929% afélgitg'lhlfogf éHding was
720tXf11Q:5f gfcrhHistragfd forl bamd dity G@r’&paeaual/eo Eratrpf elaIural hair,

E}@gl n‘pé}gidéx%ngn{i{a%ﬂre? eEQP ab%futr@%(? % 9d-s 4fﬁ%m%1§}& tt;ﬁfhourmmn:y
4bebdi Apeandt Mayddtgomsependem@osxtnﬁﬁﬁr Xt do 5 gfcm?/strand for
humidity between 45 and 60 %. In the range of humidity 60 — 80 %,
rigidity for bending gradually decreased to about 600 X 105 gfcm?2/strand
for humidity 80 %.

From this result, in the case of the artificial hair 10 of Example 2,
it turned out that the rigidity for bending was equal to that of natural
hair for humidity 40 %, and decreased with humidity increase, thus
showing rigidity for bending and humidity dependency similar to natural
hair. _

[0067] The difference of artificial hair 10 of Example 3 from Example 1 is
that its sheath/core volume ratio was 1/3. Its rigidity for bending was 720
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natural hair. [0066] The artificial hair 10 of Exanple
2 had a thread dianeter of 80 pm and the sheath/core
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hum range 60 g ally as

abousﬁééo ‘%B‘SWB?’C é%tryarfar é? # oqfd %’glcéf'leldr-}}adﬁw 10 of
Ekbhspleepl-t4 was ldweet ahanofhdthef Bxhniple nlfohauurmﬂﬂtpmo % or
hlE)gilaéTp\!VSS %hat the volume of a sheath portion 1A was higher than that of
Example 1, in another word, the core portion 1B had lower volume.
Therefore, for the artificial hair of the present invention, the humidity
dependency of rigidity for bending can be changed by changing the
sheath/core volume ratio. Thereby, in the case of artificial hair 10 of
Examples 2 — 4, the rigidity for bending was equal to that of natural hair
for humidity 40 %, decreased with humidity increase, and showed
humidity dependency similar to natural hair.
[0069] The difference of artificial hair 10 of Example 5 from Example 1 is
that its sheath portion was made of nylon 66, and all others were the
same. In Example 5, rigidity for bending was 780 X 10'% gfcm?2/strand for

humidity 40 %, higher than natural hair, and decreases about linearly in
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it turned out that the rigidity for bendi ng was equal
to that of natural hair for humdity 40 % and
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/
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ofE)f |a2|t1§}m qm1&,o'tgfz é%lﬁlhtty fcﬁr %Qﬁd?ﬁ%f\ﬁg% %@u&t 510 X 10
gﬂcnﬁ/s:t{rgndu foy Humidigndihy, walsmilm wherabowaryQ Haef nﬁt‘m@ hair. It

d(ﬂ:%ﬁé@tll BBt A&ﬁoé&#@u@l;‘ Wrifid h%mﬁ);igy ﬁ‘?‘% c88s%d a‘Moh*E 250X 10°

I NCrease t he case rtirfical

gf;m%trgndnmrehgmldh@ BOgedi Thyisf valugemisngbons S0hig nérnatural

0 L5, it o BT AINE Dy Bt

wExzmpISBi@aé)IlE dowehéham watdiray hadr obenrtifryalheicpbieameples 1
t5h&5e Q%ogé‘ﬂxﬁ é%pheum‘?(?&g%% wWth humdity

ease ri ity fTor bending and its
[(]ﬁlTri]] dThy ardefpeintidady of |(Bnmaarat1ve Héx aaple & whai made of nylon

'\i/\‘/gg)t O’lh e %f 3{2{1*1%%&6@%% 'ixtrﬁ,r eggn%?éﬁce ﬁﬂg gtp‘gl&esu%ﬁ& In the
camed oﬁtﬂnsmtm’gcna;hthmrwasgﬁhﬁy fon héredingswas about 980 X 105
gfcm?2/strand for humidity 40 %, about 136 % of natural hair. It decreased
about monotonously with humidity increase to about 860 X 105
gfcm?2/strand for humidity 80 %. This value was about 170 % of natural
hair. It turned out that rigidity for bending of Comparative Example 2
was considerably higher than the natural hair or the artificial hair of
Examples 1 — 5 over the whole measured humidity range.

In the case of Comparative Example 3, the peeling off was caused
between the sheath 1A and the core 1B, as mentioned above, and since it
could not be used as the artificial hair, its rigidity for bending was not
measured.
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of this artificial hair, the rigidity for bendi ng was
about 510 X 10-5 gfcnR/strand for humdity 40 %

h was_ about % of ..natural hair. It
E W&%BEE@ PRIGRHANI ty | ncrease tgﬁéﬁm()l(iﬂ
X 10.5 gfcn2/strand for humdity 80 % This val ue was
about 50 % of nat ural hair. It turned out that the

rigidity for bending of Conparative Exanple 1 was
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kb 2o B B s TG0 Bomttranc o
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u t epen t he. t
Bl HaeTeare voth doamifisd' @ereige. 10 lp Wl £9 Hous 660 X
1@ gitm 2/slbram d fort hentidiiyd6® $o,dapkableat §00fX 10& gfcpiditrgnd for
for ben%ne)n% of the artificial hairs of Exanples 6 -

)arati ve Exanples 1, 4, and 5. 1In the
fl gurEromhtﬂnab&suhsanabhemaimmé abtificiilt ka{1940 drEixdinple 6, it

GRLR BhneseS Bh , WRELIA0G 0T o o e
nhmﬁlghaﬁSforahudeng)Z% rdegred dadesvithrhlmiditpginetease, and
A0 T80 o0 S5 PR, R 5 T U e i
1000DHfExmipdé €6 6showsd Exherptigidityvafor theaidingsandr &s humidity
GBS AR AR TRIB PR M0, 115t cad a ameter
[0&73]sTheeadi ffereftcéiof. artFiciah hialie 10ase Exfaniple Arfrof Eixalmple 6
Wr?’:laél 1r;haltoltos sheath/core volume ratio was 1/5, and all others were the
same.

As is seen from Fig. 13, in the case of the artificial hair 10 of
Example 7, the rigidity for bending was 730 X 105 gfcm?/strand for
humidity 40 %, about equal to the average value of natural hair, and
decreased as humidity increased to around 50 % to 620 X 10°%
gfcm?/strand. Then it gradually lowered till humidity 60 % to about 610 X
105 gfem?/strand for humidity 60 %. It further gradually decreased in
humidity range 60 — 80 % to 560 X 105 gfcm?2/strand for humidity 80 %.

From this result, in the case of the artificial hair 10 of Example 7,
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Exanple 6, the rigidity for bending was 730 X 10-5
gfcn2/strand for humdity 40 % about equal to the

aver.age v Iue of . hair, and graduall
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¥QSe of artificial hair 10 of Exanple 8, the rigidity
for basdisngesvasrdmOFXg. 1035 igf thd/cate asfdt K rarbifigidl hair 10 of

0,
Eé)‘r(gm/ﬁle 9, the rigidity for bending was 730 X 105 gfcm?/strand for

S

humidity 40 %, about equal to the average value of natural hair, and
decreased as the humidity increased in humidity range 40 - 60 % to 530 X
105 gfcm?2/strand for humidity 60 %. Then it gradually lowered in
humidity range 60 — 80 % to 440 X 105 gfcm?2/strand for humidity 80 %.
From this result, in the case of the artificial hair 10 of Example 9,
it turned out that the rigidity for bending was about equal to that of the
natural hair for humidity 40 %, decreased with humidity increase, and
showed the behavior similar to the natural hair.
[0076] The difference of the artificial hair 10 of Example 10 from
Example 6 was that its sheath/core volume ratio was 1/2, and all others

were the same.
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about equal to the average value of the natural hair,
and decreased as humdity |ncreased in humdity range
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Fromthis result, in the case of the artificial hair
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bl ik P ARl 40P BRd BepBH Skt FREHIEy increase.
Wﬂirecnmthlal hunaslmity( exceeddrk admse 60 Yhetlw trigideiyalfondianding of
|t A e or
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withr the ardificyaldia i) ofoeylo@ad ed said Cdmparhtiye iEmnphael or that
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of ek RO 1o EATALEP Erdinglt 4 Pehlfortd ey, gf shows the
bdharnipt a1l afrrtontheExatqted Mainas that its sheath/core
I rati . was,1/2, d all others re the
[0b37Y Efs Auitictah dedf of L ipPaes g ¥ample & was Hade of nylon
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ase of, rti L Cl & re,1 le.1Q. rigidit
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htoridityndelios yltehritedThenthidt tgreaﬁlgadlﬂty foobending of Comparative
hum di t range.60 -.8Q.%to nR/str
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[0%%? e au‘%ﬁamaiJ hanql“(l)?lC(t)r%ptalgghvngyaqglple 5 was made of nylon
MXD6 with 10 % nylon 6 blended in, and its thread diameter was 80 pm.
Its rigidity for bending was 870 X 105 gfcm?2/strand for humidity 40 %,
and decreased till humidity about 60 % to 720 X 105 gfcm?2/strand for
humidity 60 %. It further gradually decreased till humidity range 60 —
80 % to 610 X 105 gfcm2/strand for humidity 80 %. It turned out that the
rigidity for bending of Comparative Example 5 was considerably higher
than the natural hair or the artificial hairs of Examples 6 — 10 over the
whole measured humidity range.
Here, as in Fig. 12, the rigidity for bending of the artificial hair of
Comparative Example 1 is shown together, and it turned out that it was

considerably lower than the natural hair or the artificial hairs of
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[0081] With the artificial hair 10 of the sheath/core structure with the
core 1B of the semi-aromatic polyamide resin, and the sheath 1A of the
aliphatic polyamide resin, when the sheath/core volume ratio was within
the range of 1/2 — 1/7, the artificial hair was obtained the rigidity for
bending of which shows behavior similar to the natural hair. As shown in
Tables 1 and 2, the sheath/core weight ratio of the artificial hair 10
manufactured by the sheath/core volume ratio within the range of 1/2 —
1/7 was in the range of 10/90 — 35/65.

Especially, in the case of the artificial hair 10 of Examples 6 — 10
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10.5 gfcnR/ strand whi ch was wider than for humdity 40
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moisture absorbency, it is seen that curl was not distorted unlike the
behavior of natural hair (See Fig. 15(C).).

In the dried state after water-soaking, the artificial hairs 1, 10 of
Examples recovered to the initial state of curl, and it is seen that it
showed a change close to the natural hair (See Figs. 16(A) and (B).).
Though not shown in figures, in the case of the artificial hairs made of
materials other than polyester, it was known that their curls stretch upon
wetting with water, for example, and did not recover easily to the original
curl even if the moisture was removed under natural standing.

Therefore, according to the artificial hairs 1, 10 of the present
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rigidity for bending of artificial hair 10 of Exanples
6 and 7 showed a characteristic behavior simlar to
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thaerlok veerier iofi the h‘egls]nm fordfe rolingi degreasdd ah@)maa@ymg humidity
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fua:bhmn' ptivoas saed thiad, fhatiye awtlftch@] hajrhgtimast wdldpg evetting
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tretch e to low noisture absorbency, it is seen
[Ets)f?é{lpg }?}vaas not distorted unlike the behavior of

[OIG)@f lirTaikeh ahe z(ﬁiﬁciléil ohaikr51 Q) sl?owhnlm hlﬁxainnipdzeb dt at @0, various
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Fig. 6 and Figs. 14 — 16, hair separation was not caused, thereby it could
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[0085] According to the above-mentioned Examples, it is seen that the
artificial hair manufactured in accordance with the present invention had
the rigidity for bending for humidity 40 % at 22°C either coinciding with
the average value of natural hair 720 X 103 gfcm?/strand, or showed a
quite close value, and the behavior of the rigidity for bending decreased
accompanying the humidity increase was also quite close to the natural
hair.

Therefore, it is seen that, since the wig 40 manufactured using the
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recovery of curl when the noisture was renoved under
natural standi ng. [0083] According to the artificia

nti oned Exanples 1 - '
éS}éE‘”é"ﬁlsLﬁé‘i’n Pﬁg%ﬁe l?a;pq“br bendi ng for %%&3%906/ 301647
40 % at 22C either CO|nC|ded with the average val ue of
natural hair 720 X 10.5 gfcnR/strand, or showed a
quite close value. It is further seen that the
arRf@%l Kaidl 1t ﬁfﬂ fo Qifdtﬁey J@geﬁmﬂwgt%c '}%S?thngs such as
accompanyi ng I ncrease _up t 80 %
apgesranse, dactide canéetwlwat u&lmllwaufro r&ﬁwral ﬁ@m hepd these
chatraW?:fn%@é‘ c'hla ge flRE ﬁﬁ‘ﬁu%‘ltl‘xatlrchﬁhepEﬁlghlﬁuﬂﬁﬁ'ﬂtly or when
wat er h tretc a cu
welhwith §Vart@é:olﬁe%5n hheﬁ‘pltrhé’lt‘lbin@fﬁur@ {gading: enoved under
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Hanuf act Ured therefrom as
1na1w1@itWath1narthef iTeinge Ivdi rtlaev\mhsemtf flerventlo@n affereegample,
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pci’lﬁﬁglngt ul?%% pu r}'; %%gfrﬂog Eg}y cﬂ%se %8%?%1?' abg[frka rlglghty for
bdrading 4héoehyrs hmyhhea lalttanaednd t he hens of the VVI g did

not have unnatural appearance. According to the

eval uation by the wearer and observers around,

feelings, such as appearance, tactile and texture, was

quite natural, and, in the state of wetting with the

rain or shower, the lying state of hair, the

uncurling state, and such feelings as appearance,

tactile and texture did not differ fromthe wearer's

own natural hair, as showmmn in Fig. 6 and Figs. 14 -

16, hair separation was not caused, thereby it could

be worn quite confortably. [0085] According to the

above-nentioned Exanples, it is seen that the

artificial hair manufactured in accordance with the

present invention had the rigidity for bending for

hum dity 40 % at 22C either coinciding with the

average value of natural hair 720 X 10.5 gfcn®/strand,

or showed a quite close value, and the behavi or of

the rigidity for bendi ng decreased acconpanying the

hum dity increase was al so quite close to the natura

hair. Therefore, it is seen that, since the wig 40

manuf actured using the -35 English translation of PCT

appl i cati on PCT/JP2006/ 301647
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artificial hair 1 or 10 of the present invention has

feelings, such as appearance, tactile and texture,

simlar to natural hair, and these characterjistics
Englashy trans 1%P§%Q’Ihﬁ%1i’]ﬂcar}h‘ﬁér hi gh huni diti‘?b@wmmlﬁ“

wet with water, it can be worn with natural feeling.

[ 0086] The present invention is by no way limted to

t he above-nenti oned Exanples, and needl ess to say
cihghrgarious nodifications are possible wthin the

range of invention as set forth in the clains, which

is also included within the range of the present

i nverkhQn.: Eor. apl e, pol yam de resins nmay be

pr opgﬂh%@clﬁocgéelﬁﬁégg?hat the desired rigidity for

bendi ng and others may be attai ned. -36 English

transf atio f : phi.caty on PCT/ J /

cLA VB et P B REGREE & TR, AiCbre structure
cdmptising astoeatdoréios and @ sheatdt poxtion ooperisgragid cove portion,

ortion d eath portion covering said core
¢ %rﬁcﬁ%ﬂ?g&&ﬂgpglgteri zed in that: said core portion is

made wfidacqrel particke is ennde @fhd saydnsideatdsinpamtd smd sheath

de of a_pol yam dg resi,;n havi |.owey rigidity for :

pich fg Pefig oo iFteBRRg R Mo ity for bending
th sapbceaet péaidda in Claim 1, characterized in that

the surface of said artificial hair is deglossed by

having a fine concave and convex portion. 3. The

artif2.cial The artificselt hanr 4d seh feithi in Claichdr, ablaeacteeized in

[ hat id fine.con e d .conve orti,on i . .
ththy tha By aEher b oR YL GALN ol e B dsedebyn favips a fine
corvardnd icehabx partioas set forth in Caimil,

characterized in that said core portion is nmade of a

sem -aromati c polyam de resin, and said sheath

porti®n i s Thearoificaal hamass sat dortherh Glaphat,icharacterized in

ol yam resin. 5. The artificj.al haix_as.set fagrth
o} S0 ifne 'hisiecand S PpRlPholy (ouBRa Rl riligrorystal
apdlordiliade presissing. an al t ernating copol yner of.
hexanet hyl enedi am ne and terephthalic acid, or an
alternating copolyner of netaxylylene diam ne and
adi pi 4. aci dThe artificial hair as set forth in Claim 1, characterized in

that said core portion is made of a semi-aromatic polyamide resin, and
said sheath portion is made of a linear saturated aliphatic polyamide

resin.

5. The artificial hair as set forth in Claim 4, characterized in
that said semi-aromatic polyamide resin is an alternating copolymer of
hexamethylenediamine and terephthalic acid, or an alternating

copolymer of metaxylylene diamine and adipic acid.

6. The artificial hair as set forth in Claim 4, characterized in
that said linear saturated aliphatic polyamide resin is a caprolactam
ring-opening polymer, and/or an alternating copolymer of hexamethylene-

diamine and adipic acid.
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6. The artificial hair as set forth in daim4,
characterized in that said |inear saturated aliphatic

am de.resin capr ol actam ring-openi
E@%ﬂ %&ansm%PfgipﬁﬁPéﬁ%?lhg copol ymer  of PCT/JP2006/301647

hexanet hyl ene- di am ne and adi pic acid. -37 English
transl ati on of PCT application PCT/JP2006/ 301647 7.
The artificial hair as set forth in Claima1,

charact eri zgg, hf‘ngl@ﬁil hdie She&t HraRdnCOlAny Qﬂhrééﬁe&&ed in

of sai'd sheath said core glortlons I's 10/ 9

thgg/ 6Be gheathe amd; icprei Wpighti rasio oétsaidr sheaﬂn @Iaql nsaid core
oqllﬁj’r?scf 2? 33/65 hat said artificial hair contains
t and/or

pi gnen 9. Aw g conprising a wi g base and
artificial hair attached to said wi g base,

char ta%:]t eri zgg, Lpikah h$B 4k 8t fcrﬂtﬁ'ﬁl chahf lh%ﬁaflacterlzed in

sheath and ‘core structure conprisin core portion
thartdsed d shréefidiapbaii oonteone migyesdiahdor dyportu on, said

core portion is nade of a polyam de resin, and sai d

sheath portion is nmade of a pol yam de resi n havi ng

| ower9.ri gi dA wigfcompeistimg wihhassaind adificisdrhdiomttached to

'satla w1$ﬁa¥\é G K a%%ri%&i tiﬂéhgtd aim 9, Ch_ar a_ct erized in

sur ace of ‘sard artificial hair is deglossed
by hasdidgprifi¢ing hedndease aashicathoandxcoperstirunturkl compeising a

ccfleh ikl Lhedth LA Gve B AGherraghr el hat

ne concave a
spherszidyairal partitioris bhade oﬁoaqmtﬂyarmge ﬂesznTlaadWs@idasheath

t forth_imn ract r 0
ec on ds made 3‘ 301%]31 aé%%% gers&xﬁm g P)&&agegsiaktgr £657 [)Sndmg
t}andsaai domhpxatttﬁnn portion is made of a I i near sat urat ed

al i phatic polyamde resin. 13. The wig as set forth in

Claim 12, characterized in that said sem-aronmatic

poI yahi.de rHEseé wigsasamsenlfoeinat ilgimopothamactefized in that the

e h ne t L.C j 0
AT S AT ARG SRR b8 pfinEbgncave and
catNeX poden. 14. The wig as set forth in Claim 12, _
characterized in that said |linear saturated aliphatic
pol yam de resin is a caprolactamring-opening -38
11. The wig as set forth in Claim 10, characterized in that said

fine concave and convex portion is formed by spherocrystal and/or blast

processing.

12. The wig as set forth in Claim 9, characterized in that said
core portion is made of a semi-aromatic polyamide resin, and said sheath

portion is made of a linear saturated aliphatic polyamide resin.

13. The wig as set forth in Claim 12, characterized in that said
semi-aromatic polyamide resin is an alternating copolymer of
hexamethylenediamine and terephthalic acid, or an alternating

copolymer of metaxylylene diamine and adipic acid.

14. The wig as set forth in Claim 12, characterized in that said

linear saturated aliphatic polyamide resin is a caprolactam ring-opening
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English translation of PCT application
PCT/ JP2006/ 301647 pol ymer, and/or an alternating

copal ymer _of he hyl ene- di am ne and adi pj d.
Ellsl.lsohl' %@%lﬁtl% Oggﬁ BPPHCAtOR ai m 9, char ac't[)%@?@@%%/ 301647
that the sheath and core weight ratio of said sheath

and said core portions is 10/90 - 35/65. 16. The wig
as set forth in daim?9, characterized in that said

pAVHdr G0’ a RO AXiRE BhIEAEr 3P HeXantMiSiyle 3 diamine and

adipic acid.

15. The wig as set forth in Claim 9, characterized in that the
sheath and core weight ratio of said sheath and said core portions is 10/90
— 35/65.

16. The wig as set forth in Claim 9, characterized in that said

artificial hair contains pigment and/or dye.
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