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W gs have been manufactured and used since ancient age with natural hair as
the material, but recently such problens as the supply |imtation of
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synthetic fibers as hair materi ' this case, the synthetic
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appear ance, feeling, or physical properties different fromnatural hair,

for exanple, in the environment of high humidity, and they give narkedly
unconfortable feeling when used M&@M] Here, the rigidity for
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PCT/ JP200sds3€Hlby €lose 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 permanent wave
setting, resulting in distortion of setting, for example, such as curl and
the like when soaked in warm water. Polyester fibers excel in strength
and heat stability, but have too high rigidity for bending, 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 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
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



curvature change generated when a unit bending nonent is applied to
artificial hair. The larger the rigidity for bending of artificial hair, the
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| ess bendable is artificial hair. On the other hand, the smaller the

rigidity for bending, the nore bendable and the softer is artificial hair.
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known as a
GAS CHEMICAL COMPANY INC.. Patent Reference 1 discloses
surface-processed artificial hair of nylon 6 fiber as the material, but only
nylon 6 fiber has the rigidity for bending lower than natural hair as the
property relating to such feeling as tactile and texture, and hence it is -
difficult to manufacture the artificial hair of the same property as natural
hair.
[0007] On the other hand, the artificial hair using nylon 6T has the
rigidity for bending 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 rigidity for
bending close to natural hair by melt-spinning of nylon 6 and nylon 6T,
but these two resins have too different melting points, and if melting
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 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
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of two kinds of resins. Said fiber conprises as one strand_of fiber a core

fi ber anED@h§hé§@h81ﬂtll§§r0fsPlﬁT@@@@ﬁﬁ@ont and can be a GeT'/JPI'ZQOGﬁ(H@M or

artificial hair material for wigs, by utilizing respective properties of
different two kinds of resins. For exanple, Patent Reference 2 discloses
the fiber of sheath/core structure nade of vinylidene chloride,
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such as batdnodidied fiher yblne@élngmmm[b:adgﬁd gréfintehlze cane pRIEE4- 6114 A
(1989) n e P+d ;%%3 0.2 t eqt nce 3]
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[0011] Artificial, hair to, be ed for wgs i |red r to have
feel i ng ggépgﬂ@gnefia@ﬁt?gt ;ﬁﬁ{%{%’iif%vwe)(ﬁﬁﬁltsﬁ’s bRy Q}(Hga t 1%€ose to
nat ur al hﬁielvena@@rfhae dﬂdbéuﬁlih,g sp@@ﬂdcywmad@ pbg. getnlé@awd/&wdagrmoaaﬂt ies
superlorf;o nat[tlr ﬂ above, ,vari gus synthetic fiber
atent efa renc 4 by treatmg the fiber surface Wlt?l chémical reagents.

In addition, also known is the method of blast-treating of the artificial

hair surface with fine powders such as sand, ice, and dry-ice.
[0010]

[Patent Reference 1] JP S64-6114 A (1989)

[Patent Reference 2] JP 2002-129432 A (2002)

[Patent Reference 3] JP 2005-9049 A (2005)

[Patent Reference 4] JP 2002-161423 A (2002)

[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



materials have their own nerits and weak points, respectively, and -3
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practical use because of their superior properties, but they still have a
probl em of having rigidity for bending | ower than natural hair. [0012] An
obj ect of the present inventionis, in view of the above-nentioned
problens, to provide an artificial hair having feeling (appearance, tactile
and t ext amongatiephygpecidic pelypanidecfibers sespesialdy mydon Ghaind nyluh §6wi g usi ng

it. Means_ t0._S . Probl e [ nt inve rs C lheted the
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structure conprising a,.core fiber ,and the sheath fiber surrounding it, can
utilize laRPearansge: qtslteiaésdwwﬁhanﬁeeh)ﬁ%w@ PEPIHeselosadonatardl 1 ¢ al

hair of hhg el 4 REg(@pgatance, tactile and texture) and physical
properties quite close to natural hair. [0014] In order to achieve the

above-nentioned object, an artificial hair of the present invention is

characterized to have a sheayfif 496 ShiHPrdbfemEOMPri sing a core portion and
a sheath portion covering t rein the core is made of a

pol yani dE)0i&]i Fhe amesehe iswentdrsi Bawecenypletedeheopyestndeinvesitionf as he
111D B B0, DSy Y ShBcb Bl BB,
concave fibdretovrakpar comnporfibnewithnagyayantidecfibeenf fighikdgiliopobe nade
RARGTR I RIS T R
is made Béndird Ieedr Sainithé edre pbitibal hAdS} ytvaifihg the &iowledp@ithat
polyam de resin is preferably alternating copol yner, of '
hexanet h %ﬁz‘ﬁ?‘&}iﬁéﬂ@ éﬁ’ﬂ-“’c@n"@pﬁﬂ%‘éw’ct SHruqhure LONIPRIEINE, A; ‘FR}'%@BS? ymer of
met axyl yhaaqfeaHdA@hask 28 iondsh e it, 336G @tilize the characteristics of both

resins to be optimal as an artificial hair of the feeling (appearance, tactile

and texture) and physical properties quite close to natural hair.

[0014] In order to achieve the above-mentioned object, an artificial hair of

the present invention is characterized to have a sheath/core structure

comprising a core portion and a sheath portion covering the core portion,

wherein the core is made of a polyamide resin, and the sheath is made of

the polyamide resin of the rigidity for bending lower than the core

portion.

In said structure, the surface of the artificial hair is preferably

deglossed by having fine concave and convex portions. Fine concave and

convex portions may be made by forming spherocrystal and/or a blast

processing. The core portion is preferably made of a semi-aromatic

polyamide resin, and the sheath portion is made of a linear saturated

aliphatic polyamide. A semi-aromatic polyamide resin is preferably an

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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may contain pignment and/or dye. [0015] The artificial hair of the present

i nvention has a double structure of a core portion and a sheath portion
surrounding it, and since they are nade of polyam de resins of different
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rigidity for bending quite close to that of “natural” hair wth respect to
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resin, angtiffeealshaat RaBogHd eikilltynBebOhdihgPeloganiodehd£sf madlirhh®ait,gi dity

for bending | ower .than the core portion., By using the artificial hair of the
above- rrem%km@d 35‘11¥1g’@i%1r iy can fpg pEpvided ﬂY}é'é?glntha%v%’fﬂh dgeliagwias can be

provi ded 4 ‘é?aﬁ&ﬁ"‘ﬁa&th@ aﬂ&hlf%‘k!tgfe Qﬁiiﬁ@c s%sﬁ%tlfhth'i‘él Hr! Berfdby fisty for
bendi ng of "natural hair to humdity change. Therefore, since thé artificial
hai r has rigidityhdor begnrdingi ahanges dspecially dixt yemperasngé rand shemadyyt o t hat
of natur %s@ﬁiﬁ ilc’iltﬂlieq)e %fvi{;lakwsglt ALPRES and quite excellent in such
feel i ng 4s appearance, htac i F&°8nd Textur & can be obtai ned. Consequent | vy,

wi th t he [@016F iAcwag ofishe presenthmveingiati ts/climracheridedgndhangt ngmiprisescor dance

with tenperatuye and ; humdi.ty,, and show ng the hawi or_cl @ser to human
nai r thark HE- PESE iRk bR CaBARHER T Hed TSRS el 2P, Pl
wearer' s artifidial haimas hiasld yheathicog strucherdandie afid cobe poetioarandual d not

expose t hS%

eatl povl\'/%\%rrlI Qogaiering the core, the core portion is made of a polyamide
resin, and the sheath portion is made of a polyamide resin of the rigidity
for bending lower than the core portion.

By using the artificial hair of the above-mentioned structure for a
wig of the present invention, a wig can be provided which shows the
behavior quite close to that by the rigidity for bending of natural hair to
humidity change. Therefore, since the artificial hair has good hair
standing, and its rigidity for bending is close to that of natural hair, a wig
of natural appearance, and quite excellent in such feeling as appearance,
tactile and texture can be obtained. Consequently, with the artificial hair
of the rigidity for bending changing in accordance with temperature and
humidity, and showing the behavior closer to human hair than the
conventional hair, such appearance is given that of the wearer’s own hair
naturally growing on the head, and the wearer would not expose the wig

wearing.

Effect of the Invention

[0017] According to the present invention, the artificial hair can be

provided which has a sheath/core structure, and has feeling (appearance,



Effect of the Invention [0017] According to the present invention, the
artificial hair can be provided which has a sheath/core structure, and has

feeling E%?H@Brtﬁﬁﬁﬁationﬁ)f@(gi‘ia%?li&éﬁ@ﬁ' ation of PCT appT/gRR006/301647
PCT/ JP2006/ 301647 tactile and texture), various physical properties,

especially rigidity for bending and its changi ng behavi or by humdity cl ose
to those of natural hair. Further, the wig using the artificial hair having
said sheath/core structure can provide natural feeling to the wearer and
t he sur r tactiiengndoteswnve), svamoues titgrsicdle propemtins, cesylecvaldy udgidjtyrfor f i ci al

hair madg of,. a siyngle,synthetig fibe terihal . Especial ly, making

hrt ficr BeRifk aBH s ShBRERE Sebayiok by Bty oS R shost N aTR "2

pol _yg_m' dh?imsil;mrbéjdrh th'ﬁg@v@@ ﬁméﬁ@rth?_emﬁﬁifigidloh\@rr hahaig @a«:d)rsgleﬁmhxdgm, t he
rigidity for bendi ng changes depe n tenperature an umdity,
Fesul t1 NETTILRRO CAR IOV R MARFAL (SR EHE WERIER,ARA. (BeoRurroaRkan hai
and by sgbgerdkels héteathddithe Yonveatidndd Sitg ubiMeektifidialeNglr wadie elusl s
set, the extension of curl upon wetting with water and recovery of curl

upon r enBiiglg siypthete dihergmaterialr al st andi ng can show the behavior sinilar
to natural hai f vy M FVE : r he Rt en worn
Espd& (Ial g m¥kidk ta*i‘%fi’&glf ‘?{]al% hhtﬁ‘hB @%@é@h/b% @Hlﬂﬂ%llrc‘é‘h

inthe rain, or un the environnment of _ur_n.ltfy, e artificial hair
sof t ens, witlhgssheath, paxntitbn ofa (polkamaede resivappdurigidisty fondentdangdower

charactefystics gt dit . i IS SRt o] tificial
hair,  h gﬁt’sa? qogé\eé(ls%%%f yl%éu éﬁ%?ﬁé}ﬂffﬁ? tgeéln‘gg‘ﬁg%{‘ﬁﬁg%u&r)%p%hdﬁﬂﬁi Isl%f%and
when t hetahperdadenahdr humiddiyeasedlthyg nat thelarsificidl fgpiorskbwingg the
artificial,hair stand radual Iy t.o return .t.he,origi.nal state, As a
Fesul t. Lrhagios dpEc o ButeBihitnedingrvt i dttidiel baie % dhe Pishedt 11
natural h&ydnticn,osvm Rthacarlsizaddt, the exdenbi®ndofie@rlohp6x Geddtemg wiphear ance,
hard to recogni zg as a wg. .Brief Descriptiqon of the Draw ngs 0018:} Fig. 1
di agrannﬁﬁt‘égl apd; recavery; of eud; upop,remAvIRE HIsERLs a‘i‘n‘ﬂg\'r atyra

accor danggavdihlg card Shéw REIRSHATROBE sthilaheol i¥RITel airand (A) is a diagonal
view, and (B) is a vertical cross sectional viewin the length  direction of
the artificial Tharefore, with the wig of the present invention, when worn in the
rain, or under the environment of high humidity, the artificial hair
softens, hangs down, and its bulkiness disappears, by the change
characteristics of rigidity for bending by moisture absorption of artificial
hair, that is, lowering of rigidity for bending with humidity rise, and
when the absorbed water is released by natural standing or drying,
artificial hair stands up gradually to return to the original state. As a
result, since a wig can be obtained which shows the same behavior as if
natural hair is growing on a scalp, it can be a wig of excellent appearance,

hard to recognize as a wig.

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



Fig. 2 is a cross sectional viewin the length direction diagrammatically
illustrating the structure of a nodified exanple of the artificial hair of
t he presdinglishvieanskationFofgP CT applicadiongr anmat i cal dr al G/ JH2006430 k64 Tng
machi ne used for 6 English translation of PCT application PCT/JP2006/ 301647
manuf acturing the artificial hair of the present invention. Fig. 4 is a

di agrammatical cross sectional viewillustrating an outlet used for a
spinning machine. Fig, 5 is_.a.diagongl view diagrammtically illustrating
the strdBgQp Céf“‘é‘ﬁ?\ﬂbe GEVﬁ‘(jmirlﬂ ‘F'i%Jitéle PEGSPTE AN¥RRHPBance with a second
enbodi ment of e iNYeH idRAgrdththaticdls cAdkseBEAIORAL Wisw HAlastratim agal |y
illustrating the  behavior of the wig of Fig. 5 with respect to humdity
change, #®vdlatgysedsigva spIHNG WAChinni dity state, and (B) shows a high

hum dity statemp:Ei A . i i n L,o: dency of
figidity for ban i%% gsf_afhgl_%otﬂuégié?éaw ﬁgﬁ@%@% %lﬁ%f"aﬁ'%ef’@ﬁan i mage
of the crsteactawet pHra ofigarusing cartifinialr hair Eraaptardancey wibh eh eseqomd

m crosco i j .';@g f the surface of artificial hair of Exanple
2 by an%e %(g(!lrg%en&rr{)%?}gé;%%pe.?ﬂ?‘g. 10 is an immage of the cross section of

artificial haifigf @Exampne enlabgedinvieleadingrammatisalpeillfstrating ithea cross

sectional, Lmage o rtificigal. hair _having a, ,sheath/,core, structure, of

Conpar at iR F 418 ik B iecs oih HDedt cBRAALY SuRheeaB A showi ng

tEQe h:mi cﬂ%iowsgeﬁ@gdﬁmy hﬁn_ﬁﬂgﬂydig(a)tef Iaﬁd (?amgnxgs @E;ighehllgm_ti&ftbr@tate.ﬂai L s of
anples 1 - n mpar ati ve anpl e and 2. Fig.. is a graph,show ng

the humidity defgsndﬁéyaoir%%iﬂ}qv&}l%rtfleb‘émﬁ?ﬁ@fkﬁ rokio Mﬁeﬂgepﬁy %hirs of

Exanpl es gidilP fABe CIHRAS LN Srti BXRINAS oF Efampli3d. Fig. 14 shows

phot ographs of” the initial states of curls of (A) the artificial hair of

Exanpl e of the Hige8datan imageiafithe @pss sechianfartifacial hair of Example

2 by an electron microscope.

Fig. 9 is an image of the surface of artificial hair of Example 2 by
an electron microscope.

Fig. 10 is an image of the cross section of artificial hair of Example
3 by an electron microscope.

Fig. 11 is a cross sectional image of artificial hair having a
sheath/core 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



and (C) the conventional artificial hair nmade of polyester. Fig. 15 shows
phot ographs of the water-soaked states of (A) the artificial hair of

Exanpl e Bhglibk tpisslatibnioNRCT iapplicd@dnt he natural hai PCT/IPZ006B01647
conventional artificial hair made of polyester. Fig. 16 shows photographs of
the dried states after water-soaking of (A) the artificial hair of Exanple
of the present invention, (B) the -7 English translation of PCT application
PCT/ JP2006/ 301647 natural hair, and (C) the conventional artificial hair
made of petyedthair, apndd0d]the: conventionadlarkificial bair Stesket of Polyeister. 1B: Cor e
Portion @6 d(-;[one Concave and Convex Portion 10: Artificial Hair Having Fine
Concave d1 nvex Portions on |Its Surface 21.: First Cylinder 22: Second
Cyl i nder 121A, 22A AR%ﬁicriaNHatirConpositi on 21B, 22B: CGear Punp 23: Discharge
Par t Qut er RI@? %ltg 23B: Inner Grcle Qutlet 23C Qutlet 24:
Quenchi ngABath o5: FHeath BPFHPRKi ng Rol| 26: First Dry Stretching Bath 27:

Second SiBet chi ng Rdbte Esrtl&zcond Dry Stretchl ng Bath 29: Third Stretching

Rol | 30: hlrd Drycﬁtre chin hh 31: ng Device 32: Fourth Stretching
Rol | 331 Bl ast Ma oncave and Convex ort1
10: Artificial Hair Having Fine Concave and Convex Portions on

Its Surface
21: First Cylinder
22: Second Cylinder
21A, 22A: Resin Melt Composition
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



34: Rollup Machine 40: Wg Using Artificial Hair 41: Wg Base Best Mdes
for Carrying out the Invention [0020] Hereinafter, the present invention

wi || be ExglishteshslatidatcdiBGT applibatiefier ence to t he eRRTUIRBOOG/30064%t r at ed
in the figures. Explanation is first nade of an artificial hair in
accordance with -8 English translation of PCT application PCT/JP2006/ 301647
the first enbodi nent of the invention. Fig. 1 diagrammatically illustrates
the structure of an artificial hair in accordance with a first enbodi nent

of the i thefrpbamhadiment afshe inyeadiial view, and (B) is a vertical cross
sectional vi e"‘ﬁié‘. 1*Iﬁ?k%‘&]txﬂ%tiééﬂgCiflhfé@ré’lfesafﬁé st @ur A anBrtificial
t cla of the

illustrated, e artifi air present 1 nvention has a

sheat h/ chair 1 pocandemopiettdi a finss esnbedizeent ofithe inventigns wingn(Aais and a
core por fi IS ol NSJ h h oriiQn . n IS C

illustr a?#%ﬁ"ﬁgr\lg?“{’ h%hgﬁ(eg t ES/ %orggws}fz?lué%éusg’es‘?@l?rﬁlug@&gt% éld%ﬁ\?gvi lfg&gg}rll exanpl e
of near| direotioanof iactificiglhair.aAs asgdhestratastthe aatificial haimdeef the cases

where both core. 1B a%nd srgeat h %A riﬂve di gferent ghaq?les. ot herp. t han pearly
concent r PEeRBRtIEENYQD T, a pheaihiigore, siryctire whgtan ity sWriass AP et o ¢ he
sheat h, shéatiepogtiprrfAcihd aceneepdrtion AB o asside lthernsheathspotitorsdah a

sheat h/ core. shape as. that the core i s nearly a perfec ci.rcl.e while the
Sheat h hL Hh3F Bge (i LRimeation Bere. che sheach/ue paahurd kb USeiaset 11 ci
hair 1 mgytentiekadple. ofhkhply Eon&dntefC eftutd@®fangdB@at] bog ithelspol yam de
resins for the material of_ said core portion 1 sem -aromati c am de

d B c..pol
resins oinglugps sthecsgees akbers fiodht goreod Byl sheathnl fe havepdifsrensed. As
said sem [ o o] } s s bes t] h 0 I
consi ot 1 AL ApAIYHEr PERARTA Iy SHEH TR Bircl0Y KA B8R Ieh A HRCHER s
t er epht het¢antai withhyegardsto the shratinl »ot besngr perfectly comsentralcimdesiul a 1,

o 1S PALHIE 0050 et e AN G50, BN Aot

For mul a tirckl wohile the sheath has varied thickness. Also, the cross sectional
shape of artificial hair 1 may be circular, elliptic, or cocoon-shaped.
[0021] As the polyamide resins for the material of said core portion 1B,
semi-aromatic polyamide resins of high strength and rigidity for bending
can be properly used. As said semi-aromatic polyamide, such may be
mentioned as the polymer consisting of an alternating copolymer of
hexamethylenediamine and terephthalic acid, Nylon 6T for example,
expressed in Chemical Formula 1, or the polymer in which adipic acid and
metaxylylenediamine are alternately bonded, Nylon MXD6 for example,
expressed in Chemical Formula 2.

[Chemical Formula 1]

H

H 0
| | |
H‘[—N— (cnz)s—N—'cg—@—chon (1)
n

[Chemical Formula 2]



HN (CH2)6--C COH (1) V, n [Chemcal Formula 2] -9 English
translation of PCT application PCT/JP2006/301647 HHO O 111 11 Hf N - CHz
~n,-- ?ﬁhﬁtreﬁ%léh&'l of PAORPPlcdtdd 2 ) As the polpemIE00es30ee4mr the

mat eri al said sheath portion 1A, polyam de resins of lower rigidity for
bendi ng than the core 1B nay be wused, and a |linear saturated aliphatic
pol yam de, for exanple, can be properly used. As said linear saturated
al i phatic pol yam de, such may be nentioned as the polynmer consisting of a
ri ng-openi ng polyrrer of caprolactam Nylon 6 for exanple, expressed in

Chenmi cal Fornulg 3, or the polyner Hco i sting of aI ternating copol yner
of hexanet hyle ed| am ne and adi p| cyaci Nyl on 66 exanpl e, expressed
i n Chem cajy Hor mc 3] cH2) + H CloH (3) n
[ Cheni cal ‘:—lor Z?ﬁfg@f c4 IT% = @K) @}é] Thé é Yificial
hair of the esent inv n 1 has gloss, if the sulface of the sheath 1A
is snooth. In order to erase this unnatural gloss -10 Engl ish translation

of PCT application PCT/JP2006/ 301647 on the surface of artificial hair 1,
so-cal l ed degl ossing may be applied. [0024] Fig. 2 is a cross sectional

view in fooeol %Qme gPIy%i&E‘f%sﬁgﬁggal ! (E%&t%'ria}i dflsla'fétshﬁh'tﬂ%ofrﬁ%nsiAUCt ure of

a nodi fied exanple artif resent 1 nverntion
i |1 ust r apdyamidet tesing of dowesfrigidity ihzeéxemdpngtﬁh@m the sorerkB may die hair 10,

a fine C&é’&f’“’&ng‘”%Olgrgéeﬁ)gﬁéat&ﬁtbhoghﬁﬁah% boryRetiae! Yok NexaApte,! B pRICh 2

fine concavé an
properly used. 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 alternating copolymer of
hexamethylenediamine and adipic acid, Nylon 66 for example, expressed
in Chemical Formula 4.

[Chemical Formula 3]

H 0
| | |
H—~N— (CHy)s— C —OH (3)

[Chemical Formula 4]

) ol I
H—— N— (CHz) s —N— C— (CHz) s— 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.



portion 1Cis formed, diffuse reflection occurs upon light irradiation to
artificial hair 10. Therefore, the gloss no | onger occurs due to the

ref | ect i mglisbrirhnglationr ofRCEtappdicabionhe surface of aPGFHPR2Q06131647
bringing about so-called deglossing effect. Here, the fine concave and
convex portion 1C can be given by blast processing with fine powder such as
sand, ice, dry-ice, and others either during spinning of the artificial

hair 1 or on to the fiber after spjnnin he case during spinning of
the arti PRcié swpee of artificial %lrbip_sos'ﬁ%lé?%ﬁﬂglqwnmw 8 %iwlmi out er nost
surface @ho2d} FigCial ifaia droskn debtidnatasfew! tinMephdelddRhC ofitebtidn

processes _of spherocrystal form ng and bl ast processi gg with fine powder
such as €iagrajamptically idhuptratang able ottmaeture ?ﬁeac@ﬁé ed e REAe o portion
formed by gemhhnahi:or (e prclintSRBRERMY Al INMARAIAN A thOkAFad ressi ng
may be formed to be the toncave and convex portion 1C l'arger than the order
of vi si bithe| shgath pavidbanifhok artifisial flair i19), i ffine conghvecard. cm®@x5] The
artificial Ly s h S i j @n_c b P j Qg upon
the wearer ;@%Br% e}%g%rg{le%a?%p%% %éerréggge%%?} affg{rl?ru é’t%l\éng %Ilqgrrcgﬁ}q)eg(nd/ or
dye duri pgrpohy€r isk freane dhgd Hfusehee flatton adccufreorupg tightgirradidtionytiong
artificial hair,after_spifning [0026] Accordi to the artificjal hair 1,
10 of ¢ harpraiahtdin, 3AF T PR Eyre RRe ngloRSoRBa Tt SeERE cHF chdithR ¢ he

pol yam deeflectioghfronplight irfaliatidoanech nbe usadadonf hbtifietalechd, bantginigt h t he
pol yam de of 't he ri‘%’git for Pfendi ng |l ower than the core 1B used for the
sheat h 1Aboxts0r¢al R&IOSSHReIBEt- bt aj ned the rigidity for bending of

whi ch is changgfbrdy the RS &intiae #ndl chiveLpb¥tioaNC vahHe ?m\fﬁbiﬂ%w or
closer to the human, hair than_ the conventional artificial hair. Also, with
the arti fAreregsing witholingnawdensuck jasesanthcipe daRdceoandothers ieatherC on t he
surface : ! | e d i i i , and
its pr opgﬁlﬁgg Sgwifx{eke [ n%é gira.telﬁ']:i-%lll1H a{%ﬁg ﬁghﬁﬁ ?éﬁggﬁﬁﬁﬂfg? %B?CﬁTﬁgip 'Iqi%cati on
PCT/ JP200be3@a647 during apinmuixignefedheo artifsciabf hain i 1,i dtamami be [by027]

Expl anat i ' t gr ] ificia irin
accor danc;sgl?lv(\en&§%{3§%él %Brﬁ‘glgiél or?ﬁggtr(# ?gﬁﬁgﬁfgﬁy@%s&a&‘ T df%%falr%%ﬁtia tféiraslawi ng of
a spi nni ngsepithinag hestlte tambined processes of spherocrystal 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
spherocrystal formation and blast processing may be formed to be the
concave and convex portion 1C larger than the order of visible light
wavelength so the light is diffuse reflected.

[0025] The artificial hair 1, 10 of the present invention can be dyed
depending upon the wearer’s preference. Said dying may be by
formulating pigment and/or dye during polymer kneading as the material
for spinning, or by dying artificial hair after spinning.

[0026] According to the artificial hair 1, 10 of the present invention, by
making a sheath/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.



manuf acturing the artificial hair of the present invention, and Fig. 4 is a
di agrammatical cross sectional viewillustrating a discharge part used for
a spi nni BgliEk biditslatién sHPET hgp]fd:aﬁhor?' a spi nni ng MEROTNPZDEHBOTE4EES @
first cyli nder 21 of a polyamide resin for the sheath portion 1A a second
cylinder 22 of a polyamde resin for the core portion 1B, a discharge part
23 to discharge the nelts 21A, 22A supplied fromsaid cyI inders 21, 22, a
guenching bath 24 to solidify the nelt thread di scharged from an outlet 23C
of the dinoreappeopimataxBtathiosecof artifieialdradave and convex portion on the
surface S C

pr OCGSSI ;}?)gﬁﬁ%[atﬁ%n Yénﬁe%{”iﬁ dg%?%sp%tgthggr@t@ P&]lggé@}l%éfg@ﬁﬁm and 29,
and dry halreImMGmgdhncmwmlﬁthé&reaMt Rivemtitmh.ast machi ne 33 for formng
further the cgﬁaca e. and. convex rﬁﬁﬁon 1C on. t he. t hr ead sgrface nd a

rol |l up machi net ¥4 2§ & B1a8rg Eansin: i r?aFPmd’éBS&E% n}eou??‘u% Yesired

ext ent vmtalimfa@nhhﬁgtthaaﬁhiﬁtﬁamali eﬂﬂ&% p’ibge@winvuiﬁi@ 2dnd Eigaqeisni ovi ded
with a heati deV|c to melt e resin lets, screvvs suppl yi ng

to a kne a apﬁ@ %ﬁ@cﬁ?&’”@é‘ é(ll?WZ us&’?ﬁﬁ@%é‘f ischaseeopart EQ tf‘br suppl y
the neltgg CBﬂrﬁun%zrﬁacthé hes gh@ﬁf‘?&aﬁﬂﬁ'lé’ag ta gﬁmr{ﬂ%?rﬁhcﬂ-ﬁfé b0 Q%Enﬂﬁ@é@ the

outlet 23 t he di scharge part goes, shown in the figure, via a

quenchi ng fisat pyliader 3t1r(tftach0]|5{@w xesyn fex tb@ cheath n@tmmls%sa seepmsligh an

oilin fa t e
r Iel Iaxgt ﬁ@'l%rgcﬁesr?%% og 1@%&%@%@&5%@%&5@6& ?ﬁ)’rflﬁnts %Bsth;(ggpﬂaéégd#)rrenm on,
bl ast rra%&rtneh@ﬁlatngle @wmﬂ:@ 21;A028Asw@phaahd‘mm said aiylingderachi, 2, 3. [0030]

e oo aroifiBe ot 8, SRR TR eI Pl LRSS R i e RS T ©

di schar g%:&iCsﬁrthegheﬁhargedpmﬂyamaml tolaﬁmm rEtANCARA, amdldoiri]vempgh?onLumr ring
art 23A.,surroundi ng,sai i pner .circle part ischar i nea
Sat ur at SthE:PRBIRSE1 AtAcinsaRrHEr i rﬁa@?eaﬁﬂ%reﬁsb s tRennaT Henpmsnt

Expl anatj)ﬂiteis& Art@Bei@hefach s!f@ snfracémwg%um 22, ﬁmmesh
translatlgaéﬁ eﬂ)pllcathssog /JP 647 artlflz‘}ci;f? air.wth said
spi nni ng& Vngtrotehl & 1ﬁﬁ ?ﬁfenﬁf’ ige34 dey forming 1. 10

can be further the concave and convex portion 1C on the thread surface, and a
rollup machine 34 to roll up the artificial hair deglossed to the desired
extent with the blast machine 33.

[0028] The cylinders 21, 22 are provided with a heating device to melt
polyamide resin pellets, screws for supplying to a kneader and the
discharge part 23, and gear pumps 21B, 22B to supply the melts 21A, 22A
to the discharge part 23.

[0029] The fiber from the outlet 23C of the discharge part 23 goes, as
shown in the figure, via a quenching bath, 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.



manuf actured by nelting each pol yam de at appropriate tenperature in
cylinders 21, 22, feeding the nelts to the discharge part 23, and by

di schar gEmglisbrtranslafien of BGT\applidationsi n nelt 22A fo T/HEZK)ﬁﬁ@tf)l@Flﬁcl e
part 23B of the outlet and |inear saturated aliphatic polyamde resin nelt
21A fromthe outer ring part 23A to make the thread of sheath/core
structure. [0032] In this case t he ratlo of the volune of the linear

sat ur at ed IL ticp de resin 2 fed for a certain time with
the gear arfﬁﬁba gllﬁra‘ﬁﬁ 1HReNngama eaﬁ%@rrati c polyanmide resin nelt 22A
fed wth the Q%@ﬁgpé'éﬁla %%?nhfn qhhBRtheA 26 haatifceAr dayP! Y or @hhOben the
present invention. descri bed helow, in order to approxinmate the rigidity

for bendm@l@facwéeéby mielting 9agh polyamide\at appropsiata:temaperpture inhe

weight ra hﬁd8¥ 5281?8%@ Efg&}lﬁ%' ‘%hetﬁﬁel@%t tl»{&QﬁEcH‘Ex‘gﬁbhh)gr@t%’ aind ?ef erably

in the ra ge o manu cturin tIOI’l tfo o al n
sai d wei g $Ch~aa‘gmg@ensrmmam®0b(ﬁmlde nesishmglth2 38 fermotharinnen ¢iscles

f b f
gt i vy PPaF 2BEof il ol hRERA ARt RER SR UM IR ERS 25
sheat h/ c@1A \fnrbmrrEhe anitreri Eing phet 23antolhPakd Hthie threadhefr shéathddorehe

sheat h pgrtlon 1A is large, the core portion 1B of artificial hair 1, 10
has smal STt to contribute the increase of rigidity for bending. On the

ot her harjd032] Inse¢hid sheat hh@omtwowrther ablmneSOfor,\w litsr S4¥urdtedt is,

the ratio of the ore ortion 1 |s I is not . preferr for the
rigi di ty dhaiinae SRED ?%g%ﬁé 8 PRSI FLRge With Eﬁag%. r.

[0033] Theurip rAB BnA% Hed¥ dloni@sf Q@m'é -arofnd {i8DDLPARNIS P& AB1PD2ANRA
artificial hair 1, 10. Said stretching ratio |s about tw ce as hi h as t hat

for the Wishvie genn pump 22Bi 18 defimedons sheathéeosnl yolume rakio i (hhei ci al
hair 1, ]erﬁrea dﬁ%gﬂ%ﬁ%e”ks' AYESi oA bélb%h 3% Std&t 4B Q%p%éihﬂaﬂao%{lhy

spi nni ng, lraneter, and rigidity for bending roper
det er ni nedgidaty ﬁ;xrdmmthnge)ﬁmhtemnthbcméilanedodesﬁ@’u oflthetltnﬁf.ur bajr tthe shape

o ST RS i F 84 R, e AR RE R ER PRGBSI °

spi nni ng ihothe henge toiff]l(liQﬁI— 138/65.i As abeomdandactvtihgtdomditiba tongbtai

translati %Td O\Ivelgcl:;lt-: %gpll I SF eatllfcz;rrllcf B:%C}'Oe?/ ?1016ﬁ'eath/core volume ratio is
preferably 1/2 — 1/7, and this range is preferred for such properties as
rigidity for bending of artificial hair 1, 10 as mentioned below. If said
sheath/core volume ratio is higher than 1/2, that is, the ratio of the sheath
portion 1A is large, the core portion 1B of artificial hair 1, 10 has small
effect to contribute the increase of rigidity for bending. On the other hand,
if said sheath/core volume ratio is lower than 1/7, that is, the ratio of the
core portion 1B is large, it is not preferred, for the rigidity for bending
becomes too high to be close to the natural 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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present invention, the artificial hair 10 can be manufactured by form ng
spherocrystal for the concave and convex portion 1C on the surface of

I'i near SEhgh@lﬁ@ﬁhﬁélaﬁbﬁbfPG@hﬁ% Hedigori €SI N as the shepCir/pe2E06780 164Dy
passing the thread drawn formthe outlet 23C through the water at 8000 or

hi gher in the quenching bath 24, thereby giving appearance simlar to the
natural hair to the thread, and degl ossing to erase an unnatural gl oss.
[ 0035] As nmethods to formthe fine concave and convex portion 1C on the
t hread spjre‘sanda inseptione the arteficrel hads 16fca hetmagu\ﬁaat}mrsddw fcbnmiqmrti cles

d, t he t hr,e f
Sheros) sHticioeRistat 18 bopdal BT EohIe RERoRL I oA sRE e of | o
be adﬁptlaxo’icé%léS rsaadfhﬁegoahphaticepa]bﬁmdréwwmnw thpf‘dtda‘!:hypbﬂhonfhir‘byl on and
rowt n. raer. 1ve t I a ear anc
O ol i bfseing the,fHrged dupevn fErbrbehaier 230L Hhecich BRESFHARRE 0 s g
spi nni ng@r ﬁighélhﬁl thé klﬁ.lbﬁbﬁiné"ﬁbfhm %Hetélﬁekiwﬂ%yaﬂ}ﬁem%eaﬁihﬁlaﬁm nni ng.

[ 0037] describ above, since the artificiral hair 1, 10 of the present
i nvent | ofrhfhéls'i Pﬁ%l An 119/ Elae é}@ea@c@mde dgelessieg taneRSe 831 Nsmxﬁtuaaifer ent
rigi dltlg% skor bending, the artificial hair 1, 10 of the rigidity for
bendi ng “higher than that of the conventional artificial hair_of |inear
sat ur at elP038li Hs methods| tpaforaethe fine eomopveandonvex pactionetCwin theyood

r epr oduc |iqt f 0 n 1C on
tho. sur r dngagr it dnsy nt 9F PhEhéciods ADIEHRE PRI ACKEDARYALET

nat ural &misamgnides zmd(edn;y 1deetteb’§hes d:hxraaldt serfaae uaﬁbr aﬁmmmap@rasf hal r.

[ 0038] I anat |ton ﬁxi&gﬁﬁ usi_ng the artb) . al Ea% rin

accor dancee it txe § ﬂfl Sd’fr ‘Hee Pr BOAT 90 RMAN® O b_en% is a

di agonal m\uyevbedlaacw;ﬁ@ﬁat ircaddditidnd ut ridlei R oveemestioneidursp hefroarydtgl usi ng

t he artiO{?i cial hair . in agcordance wth a second enbodi nent of the

i nvent i ofPTMRtIPR a9 GRAWPthe artificial hair 1, 10 of the present

i nventi ofpo3s]t Wofﬂ?éietobgﬁeyﬂﬁgp}&%@édlbf iaqiceh B@afarﬂceoés tHetartFHidhp base
41. The ng base 41 can be nmade of either a net _base_or an artificial skin

base. | nhaHel.chdethsr pigseent gudeor dxpemQnggé@@nmlaﬁe@ dRwHiRg SHNBENg 0¥ ached or
tied to ﬁgﬁ&?ﬁﬁ@f 1538, "RIREE fﬁgyw@y@&a& ctlspTkide mde by combination

of a net an art|f|C|a n _base ere S no

[0037 ? As described above, since the artificial hair 1, 10 of the present
invention has the sheath/core structure with polyamide resins of different
rigidities for bending, the artificial hair 1, 10 of the rigidity for bending
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 1C
on the surface of the artificial hair 1, the natural gloss similar to the
natural hair can be given, thereby 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 is no
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-14 English translation of PCT application PCT/JP2006/ 301647 speci al
restriction so far as suitable to wi g design or purpose of use. [0039] The
di anet er Exiglishetransldtion of POA) apdlicatidnmay be about 0. BCT/JP2006/801647s0, t he
artificial hair 10 can be properly used of which the relative-specular

gl ossiness is suppressed, and which has gloss simlar to natural hair. The
col or of the artificial hair 1, 10 nay be properly chosen accordi ng to the
wearer's desjre such as bl ack, brovvn and bl ond. Natural pearance is

i ncr easeépieﬂlatlﬁés'éﬁl@"ilpncﬁo arHs suita @1&%%&1‘95!%0&&‘-’(}'@0\3? iY$§- to the

wearer’ s [QP)QQPa'I‘hea& Hﬂéitetrh@fﬂ?é hrﬁﬁ'ciall“ﬂa&“i i‘@'nﬁa e 6B&&t Ofom W q or

attached hair for fashion he artificial hair of e present I nvention may
be made magh- Alse blye gamlﬁglael hgmrlqjlqamerb@ntprppemyt msedeaf ewhiclovihe hai r |

f h
For oxamieLite RReLUA ea St ls Bbpt Pk S ARPHIEN FR PR8I Mandl0) 2 o

6 is an artargbtair. éﬂhmca@rmﬁnﬂm aeﬂlfiylallhawt]r atQ nmpyt he prbphalwl chosefn t he wi g
of Fig. 5 wt C 0 _huym e, sho |na

ur d ty ARt e R e BrehE sl ANAR BLEOE Sidhn Y g PRGRERY o
case is smwamheé és antrddsedalf thai artuﬁcm r}mgh@ chéseﬁlm(f\mheldbl& dittilgd) , the
artifim&lﬁi}g 1, 10 att ched or ﬁdto 840 of _the prfsen.t
inventio ‘F’P@Wﬂ ¥ %o aHe"f‘l’Eﬂ‘Hb‘ié B dart cﬁa t haindngass of e

Ther ef or &y Hftdehed fl?aﬂrf%'r”ﬁrsl‘u&ﬂVtH&'&@ﬁ'ﬁma\hﬁhi}r thhehp'fEs‘éh‘t)in'vén@RﬁPt 40 -
60 % the artificial hair 'has good st andi ng nd_ gi ves bul ki ness to

t he Wi g 4gaych¢ medleomesh- lhlse.dpy méngtaq@oWthf@r@mt fmn ﬁh@s‘@ﬁ@rql‘rﬁ/@Wtﬂ on gets

int a S MR y
art| ficia a:O? 4 g@oﬁegy@o?o*t%ﬂ o gﬂ érﬁp\%@l n I’Sl %g ngs 5{% oses
bul ki nessSuGhL@S tfortemenmbpdatfk a;fd hﬁhﬁ@irrtgor bghOdllS)gl‘a ua rml sture

absorpti qu 3 el a](ﬂ aénlggg fe@&p h&%.g?ﬁnfﬁlggicﬁﬁg ﬁ'@u@tﬁhﬁ?%

rigidity |ng I's T ower e y I ncreas
absor bed hrdt&mor ofrtdlecwdgbbFigab umat[h sésyredit g hunddyﬁynghange aaudt (A) CI aI _

b AR B e B A T S LA i o
nat ural Hai the figireathd Baddis Sowncihstd arghicidlahdir mtstfzeﬂgwtns to the
original state ANshg O%Vr;lell‘??‘-sl BEE) teearlrtllﬁcia?lheaaiied ﬂ?gllfl{aac Ie)cll or tlbed dr ying.
the wig 40 of the present invention has rigidity for bending close to that of
the natural hair. Therefore, under the ordinary environment where the
humidity is about 40 — 60 %, the artificial hair 1, 10 has good standing,
and gives bulkiness to the wig 40.
On the other hand, when the wig 40 of the present invention gets
wet in the rain, or is worn in the environment of high humidity, the
artificial hair becomes soft, and, as shown in Fig. 6(B), hangs and loses
bulkiness, due to the property of changing rigidity for bending by
moisture absorption of the artificial hair attached or tied to the wig, that
1s, 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
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[0041] Wth the wig 40 of the present invention, since the polyam de of
high rigidity for bending is used for the core portion 1B, and a pol yam de

.15 Engl aPrih 3Rskabiipn PPCICEpBRpiGRT 0 PCT/ IP2000H8aYfrizooebolber

rigidity Ing lower than the core portion 1B for the sheath portion
1A to nmake the artificial hair 1, 10 of a sheath/core structure, and it is
attached or tied to a wwg base, the rigidity for bending is changed by

tenperature and humdity, and the wig with good appearance can be obtai ned
whi ch haef fleelrigidityr fodrebervding Wiwaaethdw thataoralpdréion 1Bufdrhgie sheatlhe fi ne

concave and.conve ortign 1C.Ls. fqrne its sur e as, th artificial
PO ave Bafties Tact Bk 8t afubRia At 100 of 2 e Re RS Subitigrddnder A so
if the Wtdis4t@éhddor Ric el Wiy BAké,0fhedfilged M tfok belntdinEadk thadigedds} S
nmoi sture with the wearer's weattémih artificral hair 1, 10 uses the

dityatsnst ghe

pol yam dteTBeratuse aBdohwen oWigt Withe Bpodnappearafeeeran ithgs  down
due to 'éﬁta‘ﬁﬁh&h&hidhchﬁﬁ%@eliﬁg%ﬁﬁ'éﬂﬁvibp%l&ﬁiab’d Batardl hﬁfr.tlﬂlrtﬂgi‘ ypal hair.
On the other hand, In the casé of a wg using conventional artificral hair,
for exanthe finsf cpatamesaod, canvese pontdoni 1 dist forimad banttisnsmifece isgtlee t han
nat ur al Ji f e o N ] d ' reas the
i ci Soisiel Bptth3F Wy PbciRbhed 30Nt B3k by BeBfbsslUET TR0
the wi g effeetorn, and the bl ended wearer's own hair and the artificial hair

o DS, e, WIEUE RISl 68 AL U1
However , géts aedsrutenwéthhé vtzéuirem’rse@eéat,iﬁheeattiﬁrcial haice, UDeusdgthei r hangs
hai r SephPemBTe S earod MATREANSHEoEOR: Bhotshy BBSHRIS FAREARET o ¢ he
vear er' sqewn daler t@nds avbidhtCliabrdade! AHE shemtd theebdRdvide<amiley td Exanpl e
1] [0042] Expl.anation is next nade i.n detail of exanples of the present
i nvent i opatwAlipirh O1s phe ether head, de the exswal AAWES ¢ising copgentional cj al
hair  10,pfifEXATRIE, boBRatip| GEDYLRYter Siflc® Rh¥ AT 1KLY €5F BehBing e cCoOre

higher than natural hair, the wearer’s own hair hangs down to a scalp

side, whereas the artificial hair of polyester remains standing upon water

absorption when the wig is worn, and the blended wearer’s own hair and

the artificial hair of the wig are combed, thereby separation of the

wearer’s own hair and the wig hair of polyester is caused, and unnatural

appearance is given. However, in accordance with the present invention,

since the wig hair hangs down practically as does the wearer’s own hair

upon water absorption, no hair separation is caused, thereby the state

can be maintained where the wearer’s own hair and artificial hair are

well blended.

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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portion 1B, nylon 6T (TOYOBO, LTD.) was used, and as a polyam de resin for
the sheath portion 1A, nylon 6 (TOYOBO, LTD.) was used. For the quenching
bat h 24, FiglishatranslatiodCof®PGdEsappdedtioBy setting the PIBI/HRP00SBAL64fs] ati on
of PCT application PCT/JP2006/ 301647 sheath/core volune ratio as 1/7, and
the outlet tenperature at 310C, the artificial hair 10 was manufact ured.
The sheath/core weight ratio was 12/88 for the artificial hair 10 of

Exanple 1. As a coloring agent, resin_chips were used which wer
bl endi ng shepb/gara welwB ratipsesi 147, 4l the 0w A ictesmBeratura dr STOL. gglee 1B

and a pi g Elgﬂr?lél” E‘he‘l@ek%rs"h{‘{tﬂd?%%fb hPﬁé'él%a%W’cd"r’%' %v'e'i‘?ht 38icCRAs! N9

af ter kneadi ese resin use coloring agent were defined as
t he mast d2/%% Qﬂlth%rtlﬁélamlér QfEixamna]@]fn Exanpl e, the resin chips

cont aining 3 velghtedibhlkacked BONAAT CfibIEBFe WS GRUD (OIPTAGNYI NI O 3

wei ght % yel | ow or gani ¢ resin c s contarnin s
red or gaﬂulmdmmmoly\enndelsredm [ueedaa]lth!e;r fdlesa:ldnshmtél dét ar for ccmel B 6 Chl pS

as the mate ial. for ,the ack ste batch,5 eIIow 10

oS T0S T b igh¥tepr S ASRtnied Fatly, Re BB PR IhELRE, FhdteBlnk L

ct:ﬂyl [ Eder aZﬁera]f)hdea'MMégn%'Eselﬁ'hsnSc?%)stﬂD@dTgé ardodid)rlhgre}gdift werea]géﬂnlad & a oA
acC mast er al C , e ow ta (0] melt. resin

et e Thecmantstopatsh A5 the qanstesdbatdh uiein Bt Smadeui e T4 GRS punp

22B to thentairehg %bgh@%aﬂaek 1hb@g@lmcﬁigﬁgmp@hé résin éfipsBdmRRidings fed

with the eargg the outer outlet 23A, respectively, and extrusion
vol ume r pellow; organichpigmenbr andathe negimdhins eppitedning dns of

gear purrp;e% o/gl}gd%g.ga Tﬁ%ﬁghpwé}gsﬁwl ne was that spun 15 strands of

fibers through the 15 hol e e fiber of the sheath/core
struct ur 400481 dy the emarate olatadls, agdonwaschipssed the cugteniak fquethshi ng
bath 24 qf [ ter

spherocrys e}’lrﬁ(}r@?heé]géup %d}cej %% lglgkfﬁej g“"#éll(ﬁ,?q f@%?/ %atgrg?lnge{);gr ough
the firstofsmedt césing21Aowas2birsinted hntd |thetf1IBWC3s]11néen @ Ingndanplait 68t 180C,

222 ogijd d?@af)s agttheyma\?earsigi 5% tthr(]arc%lf%hlﬁ g g, & acksrtnra% é:rhf)g&h 8 Ig, yeﬁoand the
10 g, red 1 g, total 100 g of melt resin 22A was fed into the second cylinder
22.

Nylon 6T was fed with the gear pump 22B to the inner outlet 23B
of the discharge part 23, and nylon 6 was fed with the gear pump 21B to
the outer outlet 23A, respectively, and extrusion volume ratio was made
1/7 as sheath/core ratio by adjusting rotations of gear pumps 21B 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 80°C 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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stretching bath 28 at 180C, then annealed for thread di aneter size
stabilization by passing through the third stretching roll 29 and the third

dry streEabiisK tRaidlafifn aF PIBPeppBstiy@s passed throughCiEp20hé/po16EYi ce 31

for electrostatic prevention. As a final step, the fiber surface was nade
coarse by blasting fine -17 English translation of PCT application

PCT/ JP2006/ 301647 al um na powder onto the surface through the fourth
stretching roll 32 and the blast nachine 33, and rolled up to the rollup
machi ne 8Amilie posylerdentf thbesunfacd thoougk theufdurtht steetthimg rolll 32 25, 27,

29, 32 i d .t k treteghi ti .5, ) | t 150
oo o2 vEh g Rt SRatRing B s khEbE N S "Bl LoltuR iR RIAC F LIRS S 5
hai rﬁ 10s1_¥@’<h 49 thle ﬁ@sgf’ﬂo ﬂil@ i?hlli'ﬂ}[i Cﬁth‘étﬂtgﬁﬁg! ml‘éﬁtﬁﬂif 27) g%éaﬁ pdv@gé., but ,
as shown n a e escri pe .er, e.rirgilail I ndl n

ot g sted S480 Sadkt §Lrato R itgaa 515, 414 EplHp TaTe dOD LR AR LS 21

[0044] Thecagglificial hair 10 of the sheath/core structure was nanufactured
by the sane condition as Exanple 1, except that the. sheath/core vol une

rati o was madeAll/thepdiametessiohdhusgpanufactuged artifigipkhams 10 averentO The
sheat h/ cor i g radld ard LEiCh ih 0

16.1/83.9 4 ﬁiﬁ-ng?‘ee %ef%@k'ﬁt bgsig Jé?%_i?‘?ﬁ”a%éﬂmlé’ fgfﬁ?%{épéﬁ%‘gt”h Core

st r uct ur Bxaexple nhrdeseribedekatby, the rigidityc fodbendimgof Basificial haiext®pt t hat
t he sheat hiGor i e 1/3 by adjusting respective gear
punps 21@@9&%2@@#%@%%@9%@%%&%‘9ht ratio of the artificial hair 10
of ExanplEx@npks2P4.2/75.8, and its dianeter was 80 um Fig. 7 is a graph

show ng thet ching.ratiq dep engy ,of rigidity for, bending of the
artifici wﬁiiiﬁﬂo adsﬁsﬁgéﬁirpﬁ@l . eﬂﬂ toﬁe t?’legu§]%'?ati‘r4ca/r§bsﬂr§‘§§u5?<i F2hows a
stret chi mamdhtturednByavher shmat eondittors svExdmple ty, ekoesptahditnghe 10-5

gf cnR/ strand, The neasurenent conditié)n s, tepgperature 2200 and hum dity
40 % AsSheatbicarsu¥oiumm Frigo vas; ma eri]ggd]%’i adJusling SieFPREIVEr 882F et chi ng

ratios 3paphs2 PBUYRIE24B0 Theldhénth/core weight ratio of the artificial hair 10
of Example 2 was 16.1/83.9.
[Example 3]
[0045] 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 1/3 by adjusting respective gear
pumps 21B and 22B. The sheath/core weight ratio of the artificial hair 10
of Example 3 was 24.2/75.8, and its diameter was 80 pm.

Fig. 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?2/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?/strand and 720 X 105 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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gfcn/strand and 720 X 10-5 gfcnR/strand, show ng that rigidity for bending
increased linearly with the increase of stretching ratio. [Exanple 4] [0046]
The arti fEnglish translatbroéf PEF appdatatiionor e struct ure wlCT Qidd by t he
sanme condition as Exanple 1, except that the sheath/core volune ratio was
made 1/2 by adjusting respective gear punps 21B and 22B. The sheath/core
weight ratio of the artificial hair 10 18 English translation of PCT

appl i cat iwgn PCT/fP2006/ 301647 _of Example 4 was 32.3/67.7. [Exanple 5]

[0047] T Exampledayanaee3/66. bf Exanpl e 5 was manufactured by the sane
condi ti oNEsg gl e 1, except that nylon 66 (M TSUBI SH ENG NEERI NG

PLASTICS, LTD,) was used as a polyam de resin for the sheath |A and
t enper at UPB4Rh T oo tifieial haigdéhehExgmuled was maaufactyceddty thesame et . The

T6-5) g3, qongiib Y af SEuple 11 phcer! SindY hglth e TGMPISUBINSR,
desc ][ i bed ENGINEERING H:AS%ES@WID:) Wab:ueed,aa/\hexoés{amnde wesindfoantdteer s of
cribe ) 1 h . p o
Ry on nyi Rl B4 R iErpRoacti Hls B2 Brrihg KA Ridy baitian, A8\, OO0
Nyl on 6 N20SG 6dr tiEheatlet.CPhe shiedth/cord meigh? rativ ofVidleuartifRaialhadntlilet Tenp.

310 310 310.310 ggg écz%ﬁgé%e}éu Bl ack 0.15% 0. 15% 0. 15% 0. 15% 0. 30% Rati o
Yel | ow 0.%B0%532BRP0V3D%°0~/93980. 30% Red 0. 04% 0. 04% 0. 04% 0. 04% 0. 04%

Cool i ng Vater Zh80 BAn8la&Aridgconditions of artificial hair of the
above-described Examples 1 — 5 are shown in Table 1, where all the

diameters of artificial hairs 10 were 40 — 80 pm.

[Table 1]
Example 1 2 3 4 5
Resin Core Nylon Nylon Nylon Nylon Nylon
6T 6T 6T 6T 6T
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% | 0.15% | 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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Sheat h/ Core Wight Ratio 12:88 16.1:83.9 24.2:75.8 32.367.7 16.2:83.8 of
Artificial Hair [Exanple 6] [0048] The artificial hair 10 of Exanple 6 was

manuf aCtEh?Hsb%rdﬂ‘ﬂaﬁ@ﬁ@fP@I‘ Epplitstioni r ansl ati on of PRTTAPRLOGGIB0DELT
PCT/ JP2006/ 301647 condition as Exanple 1, except that nylon MXD6

(M TSUBI SH GAS CHEM CAL COVPANY, INC.) was used as a polyam de resin for
the core 1B, nylon 6 (M TSUBI SH ENGA NEERI NG PLASTICS, LTD.) was used as a
pol yam de resin for the sheath 1A, the tenperature for the outlet was 270C,

and t he eimtitiohceseExemple taekcenmtashabdeylon7MXDé MITSUBLSHI Geight ratio

A saL v \ L by . S
bai 20 CHEMICAL RBMPNY, (NSRS fedfas Mpllyahite fetin E enflbbd (0 2
core 1B DB, Bylomwl6eEMITSUBISHI ENGINBERINGPLASTFCS, HITD wetasr usdd et chi ng
bath of 95C i pst f a first t.retchi bat h 26 ,of ,, Exanpl.e 1 d did
e - ot BF R oGS G T e ok R SR B 8 ehGORRIHdn e
di amet er 2307 sidhhei daddtbredry wlasidgatior wdghmide 1/7hiTlkk shegtlefebrg rol | 29

and the third dry stretching bath 3Q at_ 185C _an was_ passed through the

oi Iing d¥giE lsaltlwrf_t@fe&tifg@@_it adr &pe%ﬁﬁﬁmle@évasrmﬁ%ét?e othRike t he
fiber supfigfieia@haAr 10l dFCERAmPAE 6, 79365 MNBH FARANTEhst8sd iof fisAE 1. The
speeds of the first to the fourth Stretching rolls 25 27, 29, 32 were

adj ust edused for Fhg«oze (18 ofilxpmplesols: 6, Here, ibiwap drava usseg & hoh in this

Phe.rangl ke st HETERENE oPROTO RN fo) HEBJef SHirto By pRELTS BE 1716 of
Exanpl e Exampleds amnacdid beatoget incthapeconsbdry strenchinghatpP8 of 158Gept t hat
T e e N R
artificithirlatretthing rél 2¢ard heahirdduy attatchihdbath80sant85€qratid i on as
Exanpl e %’aseﬁ(a{:s%ga t Q%Eug ht%esgi?ﬁ}ghélg\cf){cg éllolf(l)Jrnglerc%Ms%agl\%sprevention. The

final step to make the fiber surface of artificial hair coarse was conducted

as in Example 1. The speeds of the first to the fourth stretching rolls 25,

27, 29, 32 were adjusted so to make stretching ratio 5.6, and rollup rate

150 m/min in this process. All the diameters of thus manufactured

artificial hairs 10 were in the range between 40 and 80 pm.

[Example 7]

[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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made 1/4. The sheath/core weight ratio of the artificial hair 10 of Exanple
8 was 18.9/81.1. [Exanple.,9 0051] The artificial hair of Exanple 9 was
manuf act @I&iw&wr@n@lﬁmof%éﬂlcﬁmﬁtﬁ@ %N Exanpl e 6, excg&%&ﬁﬁo%ﬁ@w‘”

sheat h/core volunme ratio was mnade 1/3. The sheath/core weight ratio of the
artificial hair 10 of Exanple 9 was 23.8/76.2. [Exanple 10] -20 English
transl ati on of PCT application PCT/JP2006/ 301647 [0052] The artificial hair

oxcopt t AV Pha heh AEATERY A5U0F oV RIS ol AT thib AR ERCHT el

wei ght r ahainge ebntlitdonrds Hxanapleh@) exdéptothaEth}ma:tﬁ/cms Bdlusd&&aRio The

facturi b b 10 h
T hr o oAl el Ub) e Shendlfieof SR RE REte B ohe AR Rial halr 3l & Tnthe
rh;llnge R;tmmﬁ pid aog s 3|1re/6%;(%glfph@] rﬁmm I\c/p&(uDgné &dh dliionsor ¢f Nﬁ{eon Nyl on
on e on
Nyl on %e M@X%&hﬁmrwﬁ?%(ﬁ”ﬂlw ils iﬁ ‘%@1 nél
Qut | et Tec{mme?ezps %th37£'t?fY&a?Yl(&1rs( &) W hBl3GkeeOb didvadh 48%Qd Je%% 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. 19 Cool i ng Water 80 80 80 80 80 Tenp. (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

[Table 2]

Example 6 7 8 9 10

Core Nylon Nylon Nylon Nylon Nylon

Resin MXD6 MXD6 MXD6 MXD6 MXD6

Sheath | Nylon 6 | Nylon 6 | Nylon 6 | Nylon 6 | Nylon 6
Sheath/Core 1/7 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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Artificial Hair [0053] Explanation is next nade of artificial hairs of
Conparative Exanples. (Conparative Exanple 1) The thread of dianeter 80 gm

and str etiplisl tighdlatidndMCDapplicatieat h struct ure WaPOTHIRREGE/B0264 M t h
nylon 6, using the sane spinning nmachine as Exanple 1, at the outlet

tenperature 270C, and -21 English translation of PCT application

PCT/ JP2006/ 301647 wi thout using the first cylinder 21. [0054] (Conparative
Exanpl e 2) The thread of diameter 80 pmand stretching ratio 5.5 w thout
sheat h s#ithouir esingstheafivstaestlinder 24t h nyl on 6T, using the same spinning
machi ne F&)@arrpl e 1, at the outlet tenperature 310C, and w thout using the
first cylinder 21. [0055] (Conparative Exanple 3) The thread of a

sheat h/ c6CempalrativerBtampld 2) thread di aneter 80 pmand ratio 5.5 was

manuf act ured wit h Rol yester,. (TORAY,,LTD.) for the, .core portion. 1B  and
nyi'on 6 for i noheHEERE Bithera S95Rmy adb SLEAREitte TAth G- haDiBALE ag
%awlalhe &.}(;e@]gh Ejs!’teu@wﬂeegvodﬁfm@n&fa&tﬁr?&o_ﬁitﬁ Oﬂ?@h éﬂgom}s%@tt‘h@ s?mérﬁl e 4)

e read. of. di ameter and stretching ratio 5.6 w thout ,shea
structur épmnﬁam?fcg‘é%@éd%Wd]ﬁy}loﬁthﬁi%%mﬂae@h@%ﬁwt“%n@iq pcsana% d met hod
as Exanmplgtkoutugsing fHefisq®y1spdédng machine as  Exanple 1, at the outlet
t enper at rée %70C, and without using a first cylinder 21. [0057]

( Conpar a Q/@Exanpl e 5) The thread of dianmeter 80 pmand stretching ratio
5.6 wit h@(gD%mX%ggﬁw Eiéﬂg’w?ﬁe‘“’as manuf actured with the m xed pol yam des of

nyl on MX nyl on same condition and nethod as Exanple 6, using
The thread of a sheath/core volume ratio 1/1, thread diameter 80

pm and ratio 5.5 was manufactured with polyester (TORAY, LTD.) for the
core portion 1B, and nylon 6 for the sheath portion 1A, using the same
spinning machine as Example 1, at the outlet temperature 290°C.

[0056]

(Comparative Example 4)

The thread of diameter 80 pym and stretching ratio 5.6 without
sheath structure was manufactured with nylon MXD6 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 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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the sane spinning machine as Exanple 1 at the outlet tenperature 270C, and
w thout using the first cylinder 21. The weight ratio of nylon MXD6 and
Nyl on 6 WHexgligh:tianslabenpfdifehtappdicatipati on rati o was PANEIPR0G6(301647
Conmparative Exanples 1 - 5, and that of black, yellow, and red was 0.15%
0.30% and 0.04% respectively. The manuf acturi ng conditions are shown in
Table 3. 22 English translation of PCT application PCT/JP2006/ 301647 [ Table
3] Corrpa we 1 23 45 Exanple Core Nylon 6 Nylon 6T Pol yester Nyl on
M xed R Pol yam de Sheath ----- ----- Nylon 6 ----- ----
Sheath/ Core ---- ..... /1 --- ----- Vqurre Ratio Qutlet Tenp. 270 310 290
270 270 gb} Prgmemt—_Btrack—0-15% 10 t{/ 159%0-159%0.159% 0 15% RatiT o Yettow 0. 30%
I

0. 30% 0. 30% TBPALAETS% Red 8. 04% 0. 04% 0.[04% 8. 04% 0. 4% Chol i n§ Wt er 80
80 80 80 80 Tgrggam e [0058] Explianation ijs next nede of the reason why
nyl on 6T or—Mxbe— Ig usetfor—theeore—iB—ef the—artiHetat—hat+—316—and
nylon 6 for the sheaChrdA plan 6Tq0PaysstdromsNyten huni Mikgd
dependency rigidity for whi ch |herei naf tier call 1 bendi ng
rigidity", g{{eﬁi’gc | hairs Inanufacture E\yﬁm HR&%;I e
pol yam de pof nyI on ilve Exanpl|e Nyloayé on G- n Conpar-ati ve

Exanpl e 2,[an arattve Exanmpt T The riglfdity for
bendi ng vvalz r%%%ﬁlggzor%m mg & single hair bengﬁﬁg tester (KATOTECH  LTD.) as

w 'l be desarglagd Rakew. |As is sden in Table 4, thel rigidities for bending
of artificjrat—harr—of
Outlet Temp. 270 310 290 270 270
(C)

Pigment | Black 0.15% 0.15% 0.15% 0.15% 0.15%
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 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 gfcm2/strand, 340 X
105 gfcm?2/strand, and 250 X 105 gfcm?2/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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nylon 6 in Conparative Exanple 1 were 510 X 10-5 gfcn®/strand, 340 X 10,5
gfcn2/ strand, and 250 X 10-5 gfcnR/strand, respectively, at humdity 40,

60, and Bfg P{ehfmmlmbww\@pfglncémltable the ri gipCTyIP2O0dIS0T64HD and
its humdity dependency of artificial hair using nylon 66 were about the
sanme as those of nylon 6. The rigidities for bending of artificial hair of
nylon 6T in -23 English translation of PCT application PCT/JP2006/ 301647

Conparati ve Exanple 2 were 980 X 10,5 gfcnR/strand, 920 X 10-5

gf cn/ st@ann@arahUeBEEka)mpDe, 5 gWen@/ 880 aXd 10%sgfem2~'/stea;ad a920uX diay 40,

60, and Th qr! t he if1ci.al haik, of -nyl on
os 1 Semtlstand vg%éﬁ%ﬁ%e% Egngig‘%%%{ld’eépa‘?t& stdta h& midity $010-5
gf cn/ sté@raind 80780 X 10-5 gf cn?/strand, respectively, at hunidity 40,
60, and 80 % een fro ese results t he iC ai rs using
vl on 6T and riRGARERCS OXSandrEsof thegrthlifi draig atondlgn MXDB e Dol oo
nyl on 6 ©6mfp\é|rﬁﬁlv@6 EXapef of ewekd Q@Oaxe me fcidwétrhha as'va)flxmms hairs of
Exanpl es s the core portion am de resin consisting

of nyl ongf%’GIIz sﬂraﬁ | @RAVKBB %10 gfpm?/gtrm% m@peﬁténeﬂiYng% haaidhy 4feat h
portion é;d\ aﬂ&%‘o %. Rle§exﬁr@raﬁlf dr&A1S %Bbf‘ghé’far'ﬂﬁ'icﬁﬂb@la?fﬁ Q¥lQn 66 of

| ower i di t for core portion arative

Exanple 11y n46 Rayl nylgn EGWmeghlgbebmlglmmomiﬁ nfling fhan lbbmﬁ ng 400%
510 980 %gg[%@]z&gg%ygz& 920 870 at Each Humidity (X 10'5 gfcnR) 80 %

250 860 anation i s next nade of various properties of the
artificial hdl'herefergyfibbecame ¢lear Ihha'abhwartné"mtabheﬂ*s&»fdﬂpﬂm@lds 140 and

Compar at{ yGOAPLES dortich 18 iadt bPa Pot}HRMe Fost SokLiRERE S b ©f
6T or nylon MXD6 of high rigidity for bending, and the sheath portion 1A
made of a polyamide resin consisting of nylon 6 or nylon 66 of lower

rigidity for bending than the core portion 1B.

[Table 4]
Comparative Example 1 2 4

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 pm, 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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2 by an electron mcroscope. The el ectron accel erating voltage was 15 kV,

and magni fication was 800. The sheath/core volune ratio of this artificial
hai r 10 asglishstransktiticeeftP € @tplpatioand t he stret chi RCTEB20066301%45. As

is obvious fromthe figure, the sheath/core structure was fornmed with the
24 English translation of PCT application PCT/JP2006/ 301647 sem -aromatic
pol yam de (nylon 6T) as the core portion 1B and the |inear saturated

al i phati c pal yam de (nyl on. as. th heath portion. 1 rou i,t. [0060]
B ot | sl et matnamidh BRonETI RS the o nattiorol Bisad he higdr an
el ectron s@!cﬁf@t%‘aomghm@ w1oahdide @§ieh @) ald i YRbAEDP oSN 1A katouadd
magni fication was 700. As is obvious fromthe figure, spherocrystals were

forned adk grew on the linear saturated aliphatic polyani de, nylon 6, of

the sur 6[9_969 FLV 9 ibi d1f Qe e NS F3BY ©F a&@ffidlgpha&_ gfﬂﬁ%%g%

[0061] Fig iS an inmage of the cross section of artificial
Exanpl e a3 plecirpremicrossopai dheseleptronThecederading voltagel waatliinkVvendage was

15 kV, ifi ' T v i hi s
ST o e HCT0d e 9 BhviINE, BOGELRE F¥lte CpHEROd s Hedl! 2
As is sedormedoand lgretvi guithe liheasba@tatedradiphatic poltyamade,f myloads,wit h t he
sem -aromati ¢ _pol m de, ~nyl on 6T, as,the core port,i and.t he | i near
Sotur at odbe suriSed BTl e Bhcale At i hEr@RA TP o Bhe ARG s cind’ i .
[ g062]h/ Fi[o061lL Fig. 2045 cafslsiggsgé bbthé cmeX cfforgm% Mﬂiﬁbi&ll Hedt of Bainaplet he
Sheat CO Sstr ture of. ararl ve a e an e ctron r.Qscope.
The el ectd BY At elCEROR PHETQRSOP S, & hicrleaFomaccaleratimgRp RABR M 10deV 300, The
artifici adncilﬁia{%]rmﬁcg@m%!m. EXaPhEa th/Baxd V8Rinsd eatie/ SrHles astiflegir e

consi sting of the core EOI"[I on 1B of polyester and the sheath portion 1A of

linear satairat®was 1phdts dipaejenBlaimnpnshsgetanag sHdathpcosds\asedme ratio
from the Fom, HEPAgRraToR (el ealel oFhbRbE Pilsl Tbied ik i e e
and a shewmhi-argmakic polyemidas nwhin 6Thasihestore pordiarhdBdged tbelloneawas
gnf‘t”ggf'é .{agu%ﬁgéda%{iphﬁéﬂ:ﬂo%ﬁfﬁ?hﬁbﬁ 5, %s S RhBALR PR rEbhUEA Y rduln NOt
it
[0062] Fig. 11 is a cross sectional image of artificial hair having the
sheath/core structure of Comparative Example 3 by an electron
microscope. The electron accelerating voltage was 15 kV, and
magnification was 300.

The artificial hair of Comparative Example 3 had the sheath/core
structure 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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[ 0063] Explanation is next made of the nmeasurenent results of rigidities
for bending of the artificial hairs of Exanples and Conparative Exanples.

The ri gi Bhilish eFar@agdonof PET Appldntsdical property appPCEAJPZ0MEBEIELT7 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
-25 English translation of PCT application PCT/JP2006/ 301647 the
measurenent of the rigidity for bending of fiber, KAWABATA nethod and its
princi plﬁlmmabueemwltlof kthewigitoty fanhandingafdfibérs KAWABATAanethwhdi ng of

(karorectd if pThEIF A BRE “Uelt°kiini fof (PRFe. Fhl G 361

nmeasur eneevidimgtdfodee artifieindhaif “Emmela(saraddmﬁgrtharsah'gleehEi«abphémg)f t he

pr esent | n ent h i al are uch t hat
bendi ng ¥ me?mﬁEeg J,rg]é[h h@ ‘gqlr cﬂﬂsoﬁﬁ&w‘éﬁb’as r?ﬂi’ ¢S athe at an
equal ra:.tn@th@da Thét amreaﬁufe/mbute metield | Y &as8s nwie Beadiples MyRht

acconpanyi ng it reby measuring the relationship, of  the i ng, noment
and the am&ratwe ﬁﬁamlﬁé ofi theinrgsentingentiongiataboty @t H&} gmﬂend. ng

morent / n&HIr‘éi‘tHéﬁﬁs GPanYeh tHf bér?dlh?sﬁfét atote Hﬁ'i‘f‘%?re%ﬁrﬁnégﬂ@&d gps are

shown bel ow. (Measurenent Conditions) D stance between Chucks: cm Tor que
Det ect or lcmdexsea taivqulat arerajuen enundiratoiio W eertasr eurvavyns) defreqchne a

Sensitiv, (at va of Bend
Devi at i ontiMBt% Qeﬂéﬁﬁ filo nggllésur erren?%g(em{t %%%&ﬁrﬁeg%ﬁlﬁﬁchuck IS
a mec hanreiatlbnsh[p Df)phed)em]uﬂgenomehnalancbth& Otuu'watlﬁmz‘l]]‘hlﬁs ¢he Ir2giditya gr aph
show ng dit de f r4.qi for, bend of the tificial
i s o bmAed Pas SERRBAHy Borldifa matngit} 4 AFVERG haked, dld ure:

t he abscrq&*asamﬁn&hmdwehrﬁﬂtWO(lﬁﬁtionamd'etdiﬁ)m dietawre axis shows rigidity

for bend mZ/stra The neasurenent tenperature was 22C. In
Fig. 12, ﬁgﬁé ﬁ‘?‘i@ HQH@HH ncy of rigidity for bending of the artificial

hair of ExanplBfstafnde GetwasaiCecks: 1 cm
Torque Detector: Detection of Torque of Tortion Wire (Steel Wire)
Torque Sensitivity: 1.0 gf*cm (at Full Scale 10V)

Curvature: £2.5 cm !

Rate of Bend Deviation: 0.5 cm -1/sec

Measurement Cycle: 1 Round Trip.
Here, a chuck is a mechanism for clipping said each hair of 1 cm.
[0064] 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. In the figure, the abscissa axis shows humidity (%),
and the ordinate axis shows rigidity for bending (105 gfcm?/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 ym 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 105 gfem?/strand for humidity 40 and 80 %, respectively, and
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Exanples is shown together wth that of natural hair. Since natural hairs
have w de personal deviation, hairs were collected from?25 nmales and 38
feral es OnglisbgeanslatioagdP GEmppdicationand 50 years ol #CT/IGRANE/3L 663

bendi ng of the sanples of 80 pmdianmeter were nmeasured, and their average
was defined as a standard val ue. Their maximumand mni mum val ues were al so
shown in the figure. It is seen that the average value of the rigidity for
bendi ng a natural hair wa 72%@1%“)5 f.cn2/strand and 510 X 10-5

gf cne/ st AEFEEASEE TRRRP NS Yt PeE&dSPvely, and -26 English

tr ?Eslhat [ gnt of oﬁ’ﬁrh@lal@héﬁmaltnﬁln tBﬁEﬁn&RﬁﬁQﬁﬁmﬁé%f ﬂgcdleysteﬁ b@ﬂd@hgrtﬁléslt y f

Wi um|y|crease e o0 er an rarty or
bendi ng &at uﬁ%‘tﬂ?’d’l WﬁﬁﬂAQ/\ﬁS“ﬁ(ﬁf%nf/@ ?%4@%&/@&6%% 8&6‘@)2831}( I’G‘—g’

gf cn/ st h%%d&g; 40“5.'H}i0@(§ ¥ 4%@5&1;@%1& ahasleeqhim%um %ﬁ@ué twadrigeion¥m val ue

strand /strand for humdity 40 and

was 660

80 % reéﬁe‘ﬁcgfoueﬁ%traaaddandlﬁsf&& Ke19|5gfam29stmndbf@mdm@16ﬁyn‘é@@m 8fAd¥r has
wi de de 0 ] ALt I i tar ead

di anet er\fb?g%gﬂ'eé% ggﬁdﬂ%l%g s eﬂé%ﬁj&%rf%p??g gﬁggaftwle{)%l hl?"?s r gl dity
for bendidegiatasn. 740 X 10-5 gfcnR/strand for hunmidity 40 % equal to the
maxi mum nat,u ai.r ngdd.t gradual | ea h h dity
"hor ease 00Tk, Ths "Hiefifls) fikis o7 BF FoteapRENSIAY ARG E0F Bhatielits YR8 06 Y anc
t(r)\ about }ﬁ?oafﬁd tl@-ﬁl@iﬂﬂﬁlaf@tV(ﬂl&d%é eatiousf ljﬁ7t31t§ﬁhgid1ﬂ§L fon léldsurllénrgemd ijn

t he case 0o Aargifjcia ir 1 t showe igher rigidity
for bonaidg XD bl sirAngiipr i ey M) eadual tothe Bapes iy Al ¢ o
nylon 6 QfatGPAPRAAL Ayl EW'@II& aé¢kelales “atﬁlHurﬁicﬁkyhﬁbfea%te Mo &FingT of
Conpar ati ve Exa%gné ntjioned below it _showed the I‘Igl dity for bending

and humi dPt *sefemHstragd for hnmidy 60 %oaaé] orgBolt 650 & al hair
f qg?m f 80 dth h h/ I
10 of Exg mgfc%%ﬁé’ﬂaidéﬁ gdlgen ¥, O gm and the sheath/core vol une

ratio of 1/5 S rigi ing was 720 X 10-5 gfcn®/strand for
hurmidity 40 % Ferquathtsaetshlét, inf theacameadf the artifigied hairgkdfifixaynplect eases to

about 550, X0y SLANEY SR 100 bl ehin Aedfal HER, e BHRSh AP ant

at about
with the artificial hair of nylon 6 of Comparative Example 1 and the

artificial hair of nylon 6T of Comparative Example 2 mentioned below, it
showed the rigidity for bending and humidity dependency similar to
natural hair.

[0066] The artificial hair 10 of Example 2 had a thread diameter of 80
pm, and the sheath/core volume ratio of 1/5. Its rigidity for bending was
720 X 105 gfcm?/strand for humidity 40 %, equal to that of natural hair,
and it gradually decreases to about 650 X 105 gfcm?2/strand till humidity
45 %. Then it stayed constant at about 650 X 105 gfcm?2/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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hum dity between 45 and 60 % In the range of humdity 60 - 80 % rigidity
for bending gradually decreased to about 600 X 10-5 gfcnR/strand for

hum di t yES&idh tfanelatidh 6f PEJVApplidatidhe case of the ar¢TiIrEic®e/ddie4710 of
Exanple 2, it turned out that the rigidity for bending was equal to that of

natural hair for humdity 40 % and decreased with humdity increase, thus
showing rigidity for bending and humdity dependency simlar to natural
hair. [0067] The difference of artificial hair 10 of Exanple 3 from Exanpl e
1 is thail0i%gfcuttéstranddor huohidiby d8t%pequal 1 atural haiyi decsedsed imendi ng

was 720 -2 l.i.sh _tranglati f  PCT | d faty PCI/ JB2006/ 301647 X

10-5 of ct /épﬂﬁdéfc}?&ﬁ%mﬁbi Fyggo%@toeahgﬁptdﬁ§ S#balg) #SF}Z,?S(%HQBaeéosred in

B0 54 Tt T g B OB b et By ecreamed Lo Sbout 480
0 . : Q. y S u

X 10-5 &‘H@M’éﬂtﬁ?'Sfcm?fﬁf%ﬂ%f%hbywé}tdgné%{s result, in the case of the

artificial haiRrol¥this Foculp) id the cade bLtHedreificidli@dirt 1% of Exiathple 3 0r

bendi ng was egaal to that of natural . hair for hum (V%' and ({gcreased

ity .40
with hurf dvrped puytethat the gagiditiodpnhending waseapal dp” hataphgagurale cl ose
to that 1ofiyNakUngimimty 407, *M% Wel¥o i d"owik RORAMIANG FhbfeldN Al
artificial hair 10 of "Exanple 4 from Exanple 1 was that its sheath/core
vol ume rehovangathe regiditys for peading fpritd eheiento what of2natundd- Baygf fare/ st rand
for h”m}ghﬁﬁdﬁg 80(5;0equal to natural hair, decreased in the humdity range
40 - 60 Y% 10 about 510 X 10-5 gfcn2/strand for humdity 60 % In the
hum di t J0p&RY&160 difféferide of artgfiathlahaiy He of diemmple 4afhom Be0m)ldd- 5

O e o0t e SBThl I B B it e RSk
bendi ng 7# Xqleb gferhfstraaid rfor uhamidiigi r40 %, haquali tty Adtbraladchiecr eased
it mum dearedses in en RRiEY { BROBRrEN: Ty 680 6 LerrebPRhosl vy 10y di ty
for bendifom2ftrandi forChamidaiy 6009QfIn EkaMRuBfidZy r4npased awsD bhaf t hat of
Exanple 1 for humdity 40 % or .

gradually decreased to about 390 X 105 gfcm2/strand for humidity 80 %.

From this result, in the case of the artificial hair 10 of Example 4,

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 the rigidity for bending close to the minimum value of natural

hair for humidity 80 %.

The reason why rigidity for bending of artificial hair 10 of

Examples 2 — 4 was lower than that of Example 1 for humidity 40 % or

higher was that 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 105 gfcm2/strand for

humidity 40 %, higher than natural hair, and decreases about linearly in
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hi gher was that the volunme of a sheath portion 1A was higher than that of
Exanple 1, in another word, the core portion 1B had | ower vol une.

Ther ef or &nglish trapskatiarf oicPEIT applicasiont he present i nv@ETEP2006EHEHTI t y
dependency of rigidity for bendi ng can be changed by changi ng the

sheat h/core volunme ratio. Thereby, in the case of artificial hair 10 of
Exanples 2 - 4, the rigi dlty for bending was equal to that of natural hair

for humdity. 40 % dec th hu re and owed umdity
dependeng’s}“é}dr?‘?y e%%"nth g(gl o 1gj gbo Tog%@ix 'f‘ﬁ% %ﬁa Zé?téﬁfléisg?rmg}‘m Bité’l al hair
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hum di ty ecre hum ty. increase the case of the
artifici ehlghg% [tﬁ % i?ﬁ)rd‘ é & P’cﬁwefgﬁ"b%%({]'ng was hi gher than
Exanmples 1 - 4 THeﬂabm ﬁnthe rcasg©f4ﬁe-ar51flc5¥al Rhér 20wf Exumpte 6adeo,ofhd he
artificial was .cl ose to

That of Hglhl SEpondine WhscrlDseda that bt then e uial Bk o doEreasad g ¢ he

rigidi ty H@mi®epdinese atd did showedi the n@e@ﬁpct@aqoérﬁhﬂFl aid ifs hhenidagyur al
halr 00701 The art|f1C| al hair of nparati ve Exanple 1 was made of nylon

6, |ts tdaneadlegicy fanmdta ngPrginBadt r et chi ng ratlo was 3.3. In the case
of this %bvb; o'l amﬁhaltmﬁrrdf@&hwraﬁee%&%a% 1652 8 Btie éflﬁ 1nl8; 5 y

gf cn2/ strand was about % of nat ural hal r.

decr easedtalb madrdmmﬁ%wsﬁ &ﬂmmhandoﬁtrcgtqmggmw Pasadutln2Be sase- 5
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consi der agﬂcmzystmndtfbamumtdltﬁlmh%i, wlnichaw &6 faiboudi 7th i of natlEvairhﬂles Ia
decreased about monotonously with humidity increase to about 250 X 105
gfem?/strand for humidity 80 %. This value was about 50 % of natural
hair. It turned out that the rigidity for bending of Comparative Example 1
was considerably lower than natural hair or artificial hair of Examples 1
— 5 over the whole measured humidity range.
[0071] The artificial hair of Comparative Example 2 was made of nylon
6T, its thread diameter was 80 pum, and stretching ratio was 5.5. In the
case of this artificial hair, rigidity for bending was about 980 X 105
gfcm?/strand for humidity 40 %, about 136 % of natural hair. It decreased
about monotonously with humidity increase to about 860 X 10
gfem?/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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- 5 over the whole neasured humdity range. [00711 The artificial hair of
Conparative Exanple 2 was made of nylon 6T, its thread dianeter was 80 pm
and st r eEnplisly traislatiovmsf PCT appli¢dtton case of this arPCTIIP20061301647 i gi dity
for bending was about 980 X 10-5 gfcnR/strand for humdity 40 % about 136
% of natural hair. It decreased about nonotonously with humdity increase
to about 860 X 10,5 gfcn2/strand for humdity 80 % This value Was about

170 % of natural hair. It turned out that rigidity for bending o
Conpar at Q%f&%&mﬂa@azmm neshanade a:lfllyumn@wrdemmdemw ofaithe acllglldaty or the

artifici ol u range.
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be used a rt|f| ir rigidity for. bendin ot asur ed.
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absci ssa aX|s shows humdity (9, and the ordinaté axis shows rigi dlty for
bendi ng fheonst lgfaérh@ﬂsweaﬁ@)howrrhesm&mg@mﬁmmﬂmém&im«a@ valgesin Fig.

13, as "PhE'cﬂff&?enéé gffﬂé h?&flcﬁi 5&"16‘%%:5141?& B%H@Fxﬁﬁieﬁle"“f $hown as
aver age, maxinmu m ni_mum va ues erence o art| Icial hair
10 of Exthvaplits &femtmm wag made of halon MXD6: itsghrendrdiaBates wasle of

nyl on %’ﬁtéﬂ& l%g %e%@&}g%gme r%%mDWasaﬂq the sheath/core volune ratio

was 1/ seen rom e case of the artificial hair 10 of
Exanpl e 6, theAs iigisdieny fifcan E@Jdl&gmxﬂhe?&BeXoﬁﬁhS gftifieiadt hand 10o00f

P e B0 Bkt R et T S B 105
gf cn2/ stkhanddityr 40 dilioyltf)@qtfl/al wdhab@uéra@%ovm&é)& mém@/lshmnthﬂcpr
E;;n d: ty%r8a%1;§11y|:rd%géahs!e i:sﬁj lhumuﬂt)tr qgcggass%. cift l%%vtelr]:eldcilsoalabglaﬁ: rGéIDO XOf
mpl e
105 gfcm?2/strand for humidity 60 %, and about 600 X 105 gfcm?2/strand for
humidity 80 %.

From this result, in the case of artificial hair 10 of Example 6, 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
shows the behavior similar to natural hair. That was, the artificial hair
10 of Example 6 showed the rigidity for bending and its humidity
dependency similar to the natural hair.

[0073] The difference of artificial hair 10 of Example 7 from Example 6
was that its 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?2/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 gfcm?2/strand for humidity 60 %. It further gradually decreased in
humidity range 60 — 80 % to 560 X 105 gfcm?/strand for humidity 80 %.

From this result, in the case of the artificial hair 10 of Example 7
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turned out that the rigidity for bending was about equal to that of the
natural hair for humdity 40 % decreased with humdity increase, and shows
the behavinglish transtation abPGlaapmigationthat was, the arI%I(FTlJcP 20064336410 of
Exanple 6 showed the rigidity for bending and its hum dity dependency
simlar to the natural hair. [00731 The difference of artificial hair 10 of
Exanple 7 from Exarrple 6 was that its sheath/core vol une ratlo was 1/5 and
all other.s were.the ane., As. i. Fi g. n the e.of t
artificidf Happdieutthag,the Figid “Ytﬁ%‘L Hlb‘?ﬁs”?%rabﬁéﬁd‘?% Q5 % 10. 5
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hum dity range 60 - 80.%to 560 -5 gfcnk/strand for humdity 80 % From

this resulapendencresimglar Eﬁtb%@aﬁlﬂﬁ]fh%iral hair 10 of Exanple 7, -30
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simlar tson%'ne natural hair. That was, the artificial hair 10 of Exanple 7
showed t HEH gidity for bending and its hum dity dependency simlar to the
nat ur al ha| r. B@GE!&;}eeﬁffmnﬂJngel&nnﬁtlm‘cadeeofaaﬁtlﬁmcaﬂénlama()roijkaJhpE«anpl e 8
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ot hers we fltgédltgaf;% 1P§ g’@éa}#}i X;\Elﬁl ff@@ﬁﬁapﬂ O\gﬂﬁ'é ai flﬂfl ci al
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Lo ooy dhuthadiky ingragetl, THnAreygity Tanasn A 1) Gl mod. 588 b I 560 X
10-5 ¢f Cﬁ%ﬁﬁ%‘c@aﬁdffb& Hﬁﬁildit&YG@@/o%l‘h-Ehﬁi‘t Fia&ﬁ@ﬁyQBWérbaV‘ﬁf ﬁ%mﬂhﬂum dity
range 60 - 80 %to 490 X 1 ﬁ]‘cm? strand dity 80 % Fromthis
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that the ri gi difryorh FhidEENRIiNERe RO bf BAE FrtifRifDRRIPC10 toli'@xample 8,

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
shows the behavior similar to the natural hair.

[0075] The difference of the artificial hair 10 of Example 9 from Example
6 was that its sheath/core volume ratio was 1/3, and all others were the
same.

As is seen from Fig. 13, in the case of the artificial hair 10 of
Example 9, the rigidity for bending was 730 X 105 gfcm?2/strand for
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?/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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natural hair for humdity 40 % decreased with humdity increase, and shows
the behavior simlar to the natural hair. [0075] The difference of the

artifici Bnglish trdfslatiomod AQR applicativiexanpl e 6 was tRET/JP306d8a1b4TOr e
volunme ratio was 1/3, and all others were the sane. As is seen from Fig.

13, in the case of the artificial hair 10 of Exanple 9, the rigidity for
bendi ng was 730 X 10-5 gfcne/strand for humdity 40 % about equal to the
average val ue of natural hair, and decreased as the hum dity increased in
humidity rangeAsds-s&m ¢san Bap 13, in-thegtase oftthendrtificialumadt th) 60 % Then

¢ or acuplbn ey sty SWBANENROT300K 1030 AR AR R T g/ ot T ane
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differ eng&nﬂ/sﬁrhadafdﬂ humldityham%lq‘}m‘n &(gﬂ"@ﬂﬁaﬂ? Ibwrledammln@l&tyvas t hat
its sheat h/corg ghgn& @%ﬁlg 2, g others were the sane. .31

Engl i sh F828RPar 81 8o ﬂ\gfés mys JP2006/ 301647 As is seen from
Fig. 13, in thergRspiOteddle, Af t1d b&ééﬂ‘bf ﬂ?é értlﬁc&fl Hai2 Mol 6 BRamplendi ty for
bendi ng was 730 X 10-5 gfcn®/strand fo mdity 40 %_ about equal to the’

average afwenest ousethadt tigadityafor, &ﬂ@l%&%gbéma%m&letm&hﬁ@lq ythercr eased
in humd 4 0 fs 60 %
Then 1t hebytd e hr blhidiiy a6, RntPaBcrakgfPa syl Binldily, jHEIASL O %
gf cn®/ st thmhnmdsty exgeeded rahdu@ 68s%,othe regighity fforikéndiaigr of0 of
Exanpl e t far o) to that
Exampl e difelt BRI pL i 0l ST IB RS ARl

i ncr easewithilea atrtneé'lchthqu'f nydcmeﬁlexﬂ sab(&)tﬂoxﬁpa%tlvéléaxargpl:h iyof d)habendl ng

artifjci 1 s |l ower than at ofthen al .hair
corrpar ed® of foﬁl &a%bﬁr& (f\sg@ipé'ir\é\ﬁé(ﬁrﬁﬁ P Shmgngto éfhu@hp]ﬁrsé}qmg@anpl e 1,
or that b@maﬁmh‘@mmoofh@ﬁmﬁtha&@ Exarrpl e 4 nentioned below, it shows
h havi I h | h
the be ﬁ)vdﬁ] 'ﬂuren ar%{ﬁ(hgl tha?r r(])?tél rr?lpargilnrve Example 4 was made of nylon
MXDG6, its thread diameter was 80 pm, its rigidity for bending was 940 X
105 gfcm?2/strand for humidity 40 %, and decreased in humidity range 40
— 60 % to 870 X 105 gfcm?2/strand for humidity 60 %. It further gradually
decreased till humidity range 60 — 80 % to 780 X 105 gfcm2/strand for

humidity 80 %. It turned out that the rigidity for bending of Comparative

Example 4 was considerably higher than the natural hair or the artificial
hairs of Examples 6 — 10 over the whole measured humidity range.
[0078] The artificial hair of Comparative Example 5 was made of nylon
MXD6 with 10 % nylon 6 blended in, and its thread diameter was 80 pum.
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?/strand for
humidity 60 %. It further gradually decreased till humidity range 60 —
80 % to 610 X 105 gfcm?2/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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[0077] The artificial hair of Conparative Exanple 4 was made of nylon MXD6,
its thread diameter was 80 um its rigidity for bending was 940 X 10-5

gf cn/ st Eanglishdranslationtof POT @pplicdtidacr eased i n humi R%'E/JPQQQQ/WGU 60 %
to 870 X 10-5 gfcnR/strand for humdity 60 % It further gradually
decreased till humdity range 60 - 80 %to 780 X 10,5 gfcn®/strand for
humdity 80 % It turned out that the r|g| dity for bending of Conparative
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MXD6, and by varying the sheath/core volume ratio, the artificial hair 10
were obtained which had the rigidity for bending and its humidity
dependency similar to natural hair. As shown in Figs. 12 and 13, the
rigidity for bending of the artificial hair 10 manufactured using nylon 6T
or nylon MXD6 for the core portion 1B with the sheath/core volume ratio
about 1/2 was close to the minimum value of that of the natural hair, and
that of the artificial hair 10 manufactured with the sheath/core volume
ratio about 1/7 was close to the maximum value of that of the natural
hair.
[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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m ni mrum val ue 420 X 10-5 gfcn®/strand and the maxi mrum val ue 600 X 10-5
gf cn2/strand. [0080] According to the artificial hair 10 of Exanples 1 - 10;

by maki nEgglibn tsaeslhtioniof PCTY la@pliBatibn Nyl on 66, the cpCA/IPLOOGBOLE4BT Or
nylon MXD6, and by varying the sheath/core volune ratio, the artificial

hair 10 were obtained which had the rigidity for bending and its humdity
dependency simlar to natural hair. As shown in Figs. 12 and 13, the
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rigi di t yEkamplesdynmoddtuaetddfsoeptionhai r 10 of Exanples 6 and 7 showed a
characteristicg,beh

that “of the arFIHY drir 1hate 6uese o ) Ui aealgidhaitatondnple "

behavi or oS the Iprest At e Rti6HAIB) thbUeatiiral Heaifahnaa(C)Nehé convntidahl of

artificial hajr. 10, of anpl es and 10 showed. a characterjsti¢c behavior

simlar ?Btlgﬁ@lrr&\‘ﬁlﬁu% | 9 BP W&e%all‘hrtglle pBitial states of cur 5, tﬂe
water-soaked states, and the dried states after water-soaking,
respectively. Each hair was bound at its upper portion, and drying was by
natural drying.

As shown in Fig. 14, all hairs had the same lengths, and were in
the state of curling with the same curl diameters. It is seen that, when
water-soaked, artificial hairs 1, 10 of Examples stretch by water
absorption, and the change of their lengths was close to that of the
natural hair (See Figs. 15(A) and (B).). On the other hand, in the case of
the artificial hair using polyester, since it does not stretch due to low
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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[ 0082] Expl anation is next made of the change of the artificial hair of
Exanpl es by npi sture absorption. Figs. 14 - 16 are fl%ures showi ng (A) the
artifici #nghahrtrefslatemf Chfappheappasent i nvention @/JPRQOG@OMMW hair,
and (C) the conventional artificial hair nade of poI yester in the initial
states of curls, the water-soaked states, and the dried states after

wat er - soaki ng, respectively Each hair was bound at its upper portion, and
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natural Bailo 5(§em2ﬁ1tgand16( Ahowred 4 Buije cloBbowsdnendt 1$fwm1her rsebngﬁra-:ts in
t he case i

arti cial .hair de. mat erial s other .th ol yester,
has oo it pahbyia of tiH Figidfty Pr RRRRIRE deBRiad RtoRnin e RuRoutEs e
and di((ji nﬁgrera%@ouprtolehﬁiﬂi&itgwoso h'?_h\oais ?ﬂ@@qulﬁeﬂclosﬁvﬁﬂrﬂaﬁuf@Ehm fﬂﬂﬂlel \Aﬁs-
renove n natural sta erero ccor tot I’tl ICIa alrs
1, 10 of ﬁ@lear &k s Seesu"ﬂﬁwogﬁh@r%mflalﬁl 15f1ddD(‘3%°Hp?ﬁtl Yi Wetting
PCT/ JP20Q@it BO#£tek, thewRRéichNof & lcurd ap@eltstieabve M@hedhElYe WediSt e W@, their
behavi or was close to natural hair in the stretch of curl upon wetting with

wat er, argmayed wedew aajurdl sandingaxespmilag kehavworde theratagal Bgar. nat ur al
standl ng []I;;xgig%gé]lﬂccor ding to the artificial hair 10 of the above-nentioned

It was seen that the rigidity for bending for humdity 40
%at ZZC[QDS%lealﬂm aetifidiah haie HY eshago vial Hxasiplest dral 1havarip2 X 10,5

af ol StrARhaiSl KRIASD Rl dBeah AR SRl B ele Al PRR SE L R 1

behavi or % erirgrdity for ecrease accorrpanyl ng humi |ty
manufactured therefrom as shown in Fig. 5. It was such a wig that

artificial hairs with different diameters were properly arranged, having
appearance similar to the natural hair by the design of a curl to a part of
hair, thereby the hairline and the hems of the wig did not have unnatural
appearance. According to the evaluation 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 from the wearer’s own natural hair, as shown in
Fig. 6 and Figs. 14 — 16, hair separation was not caused, thereby it could
be worn quite comfortably.

[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 105 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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increase up to humdity 80 % was also quite close to natural hair. Still
further, it was seen that, for the artificial hair 10 upon actually wetting
with vvatEﬁghslheraﬁisnaaﬁ&bopPoa‘ spplicatish i ts recovery WROTIIR2008/301847 Was
removed under natural standing are simlar behavior to the natural hair.

[ Exanpl e 11] [0084] Like the artificial hair 10 shown in Exanples 1 - 10,
various artificial hairs 10 with different dianeters were nade, and a wi g
was manufactured therefromas shown in Fig. 5. It was such a w g that
artificiaxtificinl shamrt h o f¥oénthalipreeent Inwentiopr bger feelingwngech 4mvi ng
appear a e t hai e C art of
hg:or %% e’ hztill Flltl‘lpn%ﬂgngé’ﬁjh gmﬁ IH}% qwihggl gﬁa& %é{i/ertgn%aﬁ ur al
appear arrdmraémmdwghange hhkevmiumjl dtmbyundiuer \laghehumldmybsmf wdrem around,

feelings as .appear an tactil.e and t.exture, was quite natural, and,
in the sf %‘Es ?ﬁ% ﬁﬁvf‘?{@?’é‘%nﬁg o%(?/@r N8 he |ying state of hair,

t he uncuiobgey ’Blie’ib?eseaﬁdn&dﬁﬁofneﬁ'b)nﬁﬁ sy hmﬁ@détﬁq:he zilﬂﬁztel hentisybd ext ur e
did not iffe fromthe arer's o natura hair,_as.shown in bgﬂ 6 and

Fi gs. xamples sand saoptlges da % that Yaniewy mpﬁéfll"@fi}’roﬁl% 8T8UPESSIBEE worn
quite cq;ait%ﬁamevra{@@%?] nmmwﬂ 39 §& ra%haﬁp\tﬁenaaim@n%ﬁha{mla% it is
seen that the artifrcial hair nanufactured in accordance with the present
i nvent i diachaded t wathingithet yapge wénthegpresemiuinyentiong ¥pnt ezawmdpt her

coi nci di I [ strand,
or shO\A/e%tqgwlﬁlet}gggf%\ggés\%g?ﬁ@pggg%hg%ly%g\%h%?tg]fe &ﬁé%(?%g‘llgll 593?34 bendi ng
decr easdnbnchngcmphnyhelty mlaefbmattmmydl ncrease was also quite close to the
natural hair. Therefore, it is seen that, since the wig 40 manufactured
using the -35 English translation of PCT application PCT/JP2006/ 301647
artificial hair 1 or 10 of the present invention has feelings, such as
appearance, tactile and texture, simlar to natural hair, and these
characteristics change |i ke natural hair under high humdity, or when wet
with water, it can be worn with natural feeling. [0086] The present
invention is by no way |limted to the above-nentioned Exanples, and

needl ess to say that various nodifications are possible
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within the range of invention as set forth in the clains, which is also
i ncluded within the range of the present invention. For exanple, polyam de
resins may be properly chosen so that the desired rigidity for bending and
others may be attained. -36 CLAIMS What is clained is: 1. An artificial
hai r having a sheath and core structure conprising a core portion and a
sheath portion covering said core portion, characterized in that: said core
portion is nmade of a sem -aronmatic polyanm de resin, said sheath portion is
made of aCLAIMS8r saturated aliphatic polyam de resin having lower rigidity
for bending than said core portion, and weight ratio of said sheath and core
is 10/90 - 35/65, whereby the artificial hair has humdity- dependent
simlar to natUWaht isallaimed.isThe artificial hair as set forth in aim1l,
characterized in that the surface of said artificial hair is degl ossed by
having a fine concave and convex portion. 3. The artificial hair as set
forth in CaimR, chakmertefidiakbairhavingta sldath ahidreere siruetpae apriptiomgex
portion i r c
artificia ?O % Flﬁfﬁ)ggﬁ}s’dgg’l?@({tﬁﬁ)o)‘ﬁ& &%Y?%g %Blﬁg?g (tngo?lzgl? |aﬁ1g}tr eéu}l gl d| ty for
bendi ng of sai dsaid £oMei RArHPN hamadecd (rcsam By matiei Rolamida cesias saidrdeattosi ng
to the rigidichs iidbe 'BPQ%BQ:: SaLHHte aligh4tid m%fda x{eaﬂtha%%@o%& Mgl hair
have hunldlty -dependent simlar to_natural hajr. 5. ficial hair as
set fort hior betdiaethan s orp@tiopeand Weighiratiapisaid éhﬁ%athr%#eﬁor%lsd& Yfani de
resin is ansmbl @by ABe GARPRINIMRLir Bhs hISXABREEPEnaRRitiaTIeo daCuEheRNt hal i ¢
acid, or an alternatlng copol yner of netaxylyl ene diam ne and adi pi ¢ acid.
6. The artificial hair as set forth in Cdaim4, characterized in that said
i Inear sat ur g} ezl ali pll"l'ﬁi&ﬂlﬁlﬁﬂlmm slesdtdsith ih @rllﬁnca,m}ﬁlriaﬁéﬁﬁr%d imtgraoplemi ng
pol yner, or. an.a tin exa yl ene-di a
adi pi c acF‘br?aGf OfT??édaafr%l? ih:flug %Eglggngeqy %8 n@ e a@ﬁ]a?ogg?’%rl zed
in that saodionartificial hair contains pignent and/or dye. -37 8. Awg
conprising a wig base and artificial hair attached to said wig base,
characterized in that:

3. The artificial hair as set forth in Claim 2, characterized in that said

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

4. The artificial hair as set forth in Claim 1, characterized in that
rigidity for bending of said artificial hair reducing by humidity increase and closing
to the rigidity for bending natural hair insomuch that said artificial hair have

humidity -dependent similar to natural hair.

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.

7. The artificial hair as set forth in Claim 1, characterized in that said

artificial hair contains pigment and/or dye.
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said artificial hair has a sheath and core structure conprising a core
portion and a sheath portion covering said core portion, said core portion
is made of a sem -aromatic pol yam de resin, said sheath portion is made of
a linear saturated aliphatic polyam de resin having lower rigidity for
bendi ng than said core portion, and weight ratio of said sheath and core is
10/90 - 35/65, whereby the artificial hair has hum dity- dependent simlar
to natural hair. 9. The wig as set forth in Claim8, characterized in that
the surface of 8said mawid édngprdinpaiwigibasdlegd easedalhaihatthétdxofshiewponcave
and convex sQorti o%. .10 .Thet_vvi g as set forth in CQaim9, characterized in
that sai PFFrE 2 RGREAA A convex portion is forned by spherocrystal and/ or
bl ast processi ngid hitifidiak haiig has ehedthr hhd idorClsaturt @e odmapracherd zeck i n t hat
rigidity for. bendi f id artifici.al hair.reducing by humdity increase
and cl osi%oég%a ﬁé“ Sq’%f"g'll H%t%l;(/mfcgr’e%%%%lggcorr? Oﬁ?% *hair insonuch that said
artificial hairsaiheeremortidn tiy madd ey ensbentarsinatic grolamidatresial sdidisheath?2. The
Wi g as sef forth i : i hd -ar. c

pol yam de Orrfggﬁlpfns? ﬁ%% %:h e%n%a&pﬁagg%%ﬁ%}:l%%&?Ol%rﬁﬁﬁterggﬁe%ﬁﬁg?ﬁgg?g% ne and

t er epht hafor bending tham said care portiani aey weisbt yatee ofofaid pleeadhyang|coreisdiOdf ne and

adi pi c aCi-@5/6%3wgéfﬁaéﬁy\e'h@a&%ﬁc‘éﬁthafipﬁ%%hmiﬁﬁaéﬁe%deﬁmﬁﬁﬁ&%5 hafflal Raihat said

linear saturate phatic pol yam resin is a caprolactamring-opening
pol ymer, and/or an alternating copol yner of hexanethyl ene-di am ne and

adipic acid. 149 The MidwRSasSRt fdrek I Cldim@ 3h M RtertRaNACHE! {1 Whrfabe bhat sai d
artificial  _haif contai n(? [l)l gnaant and/ or  dye. . .
said artificial hair is deglossed by having a fin€ concave and convex portion.

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

concave and convex portion is formed by spherocrystal and/or blast processing.

11. The wig as set forth in Claim 8, characterized in that rigidity for
bending of said artificial hair reducing by humidity increase and closing to the
rigidity for bending natural hair insomuch that said artificial hair have humidity

-dependent similar to natural hair.

12. The wig as set forth in Claim 8, 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.
13. The wig as set forth in Claim 8, 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.

14. The wig as set forth in Claim 8, characterized in that said artificial

hair contains pigment and/or dye.
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