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BACKGROUND ART

20 It is well-known that the wearing comfort of
clothing is improved by using a synthetic fiber imparted
with a moisture absorbing property, a water-absorbing
property, a moisture releasing property, a moisture
permeability or others sc¢ that the discomfort due to

25 sweat in the clothing is mitigated. When clothing such as
inner-wear, a hosiery, intermediate wear, sportswear or
others is worn in direct contact with, or close to, human
skin, it is possible to impart the clothing with a
function for promptly releasing sweat out of the clothing

30 by applying this prior art, whereby cool clothing free
from stuffiness and a clinging feel, even if the wearer
sweats, 1s obtainable.

Attempts for imparting synthetic fibers with a

moisture absorbing property, a water-absorbing property,

35 a moisture releasing property, a moisture permeability or
others have been often related to polyamide and polyester
type synthetic fibers. For example, Japanese Examined



Publicati on (Kokai) No. 2-99612, No. 4-361616, No. 4- 361617, No. 9-41204,
No. 9-41221 and others, synthetic 10 fiber fabrics inproved in noisture
absorbing property are disclosed which use a sheat h7cOctobenc2083nosite
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fiber structure, resulting in the deterioration of
physical properties such as a mechanical strength when
the fiber is subjected to a wet treatment such as dyeing
or is worn by a wearer. In the above Japanese Unexamined

25 Patent Publication (Kokai) No. 9-41204 and No. 9-41221, a
design of a sheath-core type composite fiber is disclosed
wherein a polyamide inherently moisture absorbent to some
extent is used as a core and a fiber cross-section is
non-circular so that sweat is guided from a skin surface

30 to a fabric due to a capillary action and then is
absorbed into the moisture absorbent core resin while
accelerating the release of the moisture out of the
clothing. Even in this design, however, it is said that
there may be the deterioration of mechanical strength

35 during the dyeing process due to the swelling of core
resin. For the above reasons, it is apparent that the
sheath-core type fiber structure design is not applicable



15 stretchability obtained by m xing the same wth polyam de type synthetic
fi ber, polyester type synthetic fiber, regenerated cellulosic fiber,

cotton, silk, wool or others. This elastic fabric is7tQetaobay 2003
stretchable clothing sinultaneously satisfying a well-fitted feeling, 20 a
notion followup ability and wearing confort. Because the stretchable
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generalli liable to oqﬁ¥§ Q%the frictional .contact with an elastic fabric
in general havitfFSh ARFFHBE VP Fhdt MEEGH S high tenperature and hi gh

hum dity 5 at nosphemodieasiida dthee lrgieeri drheneathelrgha bstaredt¢lonracavery of t he
fiber, the lo . . e 0 ' ' B .
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the col or fastfddenfon pelygtiaretdstey fapchasintdiatin ghikengkg ivweddd a

hi gh 10 stretchald lddo ok @l Q138N (G APt Ik 85R8Gg £ Widryur et hane yarn
I's disclosed in EP 0,892,094 A2, having a water absorptlon,ratlg_ln.%.range
from 200 P0 3 SCGGHWPRALIIGH RH2 RS BabHiMIEW S ans piifi} mplyamide
pol yur et hane caRipdl Riyhdheli®y -fSdil pdIgiesaldsy iR ehratheti pdiper havi ng a
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20 a motion follow-up ability and wearing comfort. Because
the stretchable clothing is designed so that the elastic
- fabric always fits a human body, a space between the
human body and the fabric in tight contact therewith must
be small. For the above reason, and based on requirements
25 for the design of stretchable clothing, the stretchable
clothing has an disadvantage in that it is liable to be
stuffy to lower the comfort. Thus, there is a reason in
that a high elongation and high stretch-recovery
synthetic fiber must be moisture absorbable, water

30 absorbable and moisture releasable as well as being

moisture-permeable.

As a stretchable clothing which requires close
contact of a human body with a fabric, an elastic fabric
must have a high color fastness, for example, to rubbing

35 caused by other clothing superposed thereon. For
instance, it is said that in the superposed clothing
mixedly knit or woven with natural fiber such as silk or



inferior in physical property when swollen is liable to absorb water during
the dyeing process to cause fiber breakage, and a pol yuret hane yarn

conposed thereof is 25 liable to break when clothing Eﬂ@ﬁgﬂhﬁbdﬁégﬁs worn or
the clothing (such as a swmsuit) beconeg heavy when it absorbs water to

deteriorate the confort as well as worsen the color fastness to rubbing in

a wet condition. Also, accordin t.he k e of the present 30
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property, and a fa oncret% obj ect -of the

present]ﬁhventﬁaﬁetEhFBnEF5¥|&§ aiﬁPgHEEFEHSa%nggéﬁdfeﬁP&ﬁ Stretch-recovery
synthetic fiber suihapbeyheoethphedyerngis ﬁabcnosédrlnlBPthg9asGS4 A2,
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dyeing proces on1s I ness  a
stretchabi | ity3t80Pp&sbyt weaghh éﬂ&e?ﬁeﬁﬂ ﬂb&ﬁ#ﬁgdcbﬁfﬁﬁﬂt Sﬁﬁﬂnanﬂabrlc
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conposi t¥él y knPPLlYPLORRYLBE! & QHEBFHFﬁgeFBQEXEHﬁ?EBlQECBF&E £8 fhe
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L orer Y ShiEnPRi ey TR BosPetiochy bEME 8L cBse BB ERRELAL e of 200
absor bi ng/ r el eabeng mapacde;cnippipnyihoshatonbésikabyn water absorbent
polyurethane fiber is poor in tensile strength when
20 swollen. It could be said that a fiber having the water
absorption ratio exceeding 200% by weight at 25°C and
inferior in physical property when swollen is liable to
absorb water during the dyeing process to cause fiber
breakage, and a polyurethane yarn composed thereof is
25 liable to break when clothing made thereof is worn or the
clothing (such as a swim suit) becomes heavy when it
absorbs water to deteriorate the comfort as well as
worsen the color fastness to rubbing in a wet condition.
Also, according to the knowledge of the present
30 inventors, as stated later, a fiber large in water
absorbtion ratio is not always a fiber high in moisture-
releasing ability.
Kokai No. 5-271432 discloses that the moisture-
permeability is improved and the curling of the fabric is
35 minimized by using a compound in which magnesium salt is
dissolved in polyurethane polymer. However, a
polyurethane article thus obtained is significantly



30 knit fromfibers according to Exanples and Conparative exanples through
tests carried out in environnments simulating a hot sumrer season and a col d
wi nter season; Fig. 3 is graphs conparatively show ndZ ©dtoliedi 2003 a
clothing after the wearers putting on pantyzhgse 35 conpositely knit from
fibers according to Exanples according to the present invention and
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20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is graphs showing an amount of water
evaporated from a wearer of panty hose compositely knit
from fibers according to Examples according to the
present invention and Comparative examples, respectively,
25 who stationarily sits on a chair in an environment at a
room temperature of 26°C and a relative humidity of 60%
RH;
Fig. 2 is graphs showing a moisture
absorbing/releasing capacity of panty hose compositely
30 knit from fibers éccording to Examples and Comparative
examples through tests carried out in environments
simulating a hot summer season and a cold winter season;
Fig. 3 is graphs comparatively showing a humidity in
a clothing after the wearers putting on panty hose
35 compositely knit from fibers according to Examples
according to the present invention and Comparative
examples are subjected to a running motion (using a



- 7 elongation and high stretch-recovery synthetic fiber referred to in
this text is, in general, a synthetic fiber having an el ongation at break
of 300% or nore and an elastic recovery of 70% or mf7 ©ctobers 2003 abl e for
5 obtaining a fabric rich in stretchabilitygand excellent in a well-fitted
feeling to result in confortable wear, and is preferably an elastic fiber
havi ng a phyS|c§£ %QEE ty fg satisfying at |east such a physical property
| evel as nentione ove! "1 A" he hi gh el ongati on and hi gh 10
stretch-recovery synfhgtlé fsbprofittesdcogpaoatiieepyeskovingnaembishurehe
fiber preferabl an.elo a e o} anfd a
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known dry type s |nn|ng met hod, ~“wet type spinning nethod or nelt-spinning

nmet hod while ¢ ARG YR XITPLOF nat AosinPjPAbeHekPsa t FERRIRE IOt E0R 20

fiber-form ng polyinigtHapecddPRELD] HRHYVERERT s€aLtE6ndYPEy HOL VORI aPERPEF €d by
using a known net hod described later. The noisture absorbing/rel easing
property of the high elongation and high stretch-recovery synthetic fiber

i s adjustable UWETAI%EmrmEsCmmETI@m @mnnmm ofiveNTDopound 25 having a high

wat er abs@rption rat n r resin)
W th the%synt hetic %I ber o& |g{ En%% %eisrl?‘rr&gtla?r%la%% ‘Ta}?f%{/gé%és)zb
functional groubd high Ql@nmtmrand\sthnstrémh+m¢wﬂcy neyathetse ure
absor ption nodifigdy, %ﬁ@r@iﬁwlmmm%% @I&E 8:%%&8@9,11% Cha gl es

| ess change in phy5|cal properties of the po in view of a design of
mechani cal proparan eb. Dftae He. Pollyynereighte atat2° Cwﬁbrﬁdil(melaasnne used in
t he bl endi ng thod js suitably a resin having a water abso&Ftlon ratio in

a range from 35'WHH Y 4 DHA RE Y gIRIIDE PhdQER @t HEPRGbRE ati o of
the Watersabsor@id Ot £ HMuMRPhAS, BardPAd 81t forditse Il ANedy Vel ght,

it is |npOSS|bIe to obtain a t'ober, 2003 - i clent noisture
absorbing/rel e W&ﬁ’éﬁbr%‘%ﬁlmqfé”eeﬂ foetde et mPrABoiRD\A Sveh ohit  P¥ he
physi cal propenfdifht di€ncdase a nechani cal strength of the synthetic fiber

may |argely |ower. The, wat er sorption, resins inclyde a urethane type
wat er absor ption resﬁ?ﬁ thyﬂ\aa?r%ﬁ{‘ ‘Vp"éj) ng hiah Shuee Li‘ -recovery

synthetic fiber according to the present invention is an

20 improved fiber excellent in moisture absorbing/releasing
property and dyeable to have a good color fastness
without the substantial deterioration of physical
properties such as a mechanical strength under a wet
condition such as that of a dyeing treatment suitably

25 used for producing a stretch clothing.

One of the advantages of the present invention is
that the fiber having the above-mentioned characteristics
can be prepared by spinning a base material for the known
high elongation and high stretch-recovery synthetic fiber

30 added with a selected amount of a compound having a high
moisture absorption ratio.

The high elongation and high stretch-recovery
synthetic fiber referred to in the present invention
includes a polyurethane type synthetic fiber, polyether-

35 ester type synthetic fiber, and a textured yarn of
polyester or polyamide type synthetic fiber. The high



resin, an acrylate type water absorption resin, a polyvinyl alcohol type
wat er absorption resin, a polyvinyl pyrrolidone type water absorption
resin, a 10 pol yether ester type water absorption red Qctobesl 200&8r ani de
type water absorption resin, a polyether imde- am de type water absorption
resin, a polyether ester amde type wat er absorption resin or others. O
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be at |east S%ngal\eﬁlrgjﬂa Cffaﬂﬂe frikar - frprgverr&o%!mwtj YUndHUARNNREINY the
m ni mrum noi st ur,e absor B |g%£re ea5|ng property although™t may vary in

accordance wi t APwét &€ Ly edpdd thegestldudn é’cﬂfé’rrﬁﬁh]feyl"‘}?@rrrem n.

To facilitate tzha hlsgfpreeﬂeqmt @’m NG IO FSileat qiavrlergméer widde
fiber-formng popy t he %ggégp of thﬁéyeter aglorpH_]t sinis
preferably 409°bY ﬁé.gh?°5k5| YWY &% §F°§ﬁ§5ﬁbtion
resin in the fileeelmap bemrolmeeld-a%vuwt Tiny el fhdrgmﬂ )eﬂmlmymjm tamel dmlgthen
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35 The high el 8agali 87 ABAshicgnBirkChnl LCEaYRc TURLIRLYS JF ok Baving a
noi st ure absorblng/relea5|ng property according to the present invention

will be 7 OctoP€F®-2003 9 described in nore detail bel ow. Regarding the
noi sture absor bi ng/ m@beaalghgepbegeehbn efndt Bg g ek&reltemgetelc@%ea@d hi gh
stretch cover¥ é@t het i ﬁ ecessar% g % unt of,
3 hioh iter abYBEBERGR CORSSURAVERTHEDD FIRAGALIP Yogt 30330 5Far o

absor pti on conporentinto alhe edrattied reaotbaty thGOﬁDbstmbeeamgqrbE|on ratio is

to as “an at robbhanged) bl FERTY MG, Akl AR S aEH T e o O
30Cx90% RH ( hevetn&¥per spahaingdmeshed an meﬂ:ﬁsppenelns) meamdt Waidef f erence

in moisture abé@ﬁlBEhQng 2hkOroheb¥eRg RBHRfYR8g ah@ﬁﬁ@“%ﬁ@%eh&tﬂ O%by wei ght

or nDre If th % ferénce in noisture absorptlon rati o of
ib er forming polyurethane type or polyether-ester type

polymer prepared by using a known method described later.
The moisture absorbing/releasing property of the

high elongation and high stretch-recovery synthetic fiber
is adjustable by blending a desired amount of a compound

25 having a high water absorption ratio (hereinafter
referred to as a water absorption resin) with the
synthetic fiber or introducing a desired amount of
hygroscopic functional group into the polymer. As means
for introducing a moisture absorption modifier, a

30 blending method is preferably used, which gives less
change in physical properties of the polymer in view of a
design of mechanical properties of the polymer. The water
absorption resin used in the blending method is suitably
a resin having a water absorption ratio in a range from

35 500 to 4,000% by weight. If the water absorption ratio of
the water absorption resin used as a modifier is less
than 500% by weight, it is impossible to obtain a



t he high elongation and high stretch recovery synthetic 15 fiber between
both the atnospheres A and B (hereinafter referred to as a noi sture

absorbing/releasing ability) is 4.0%by weight or mi @ctobers2803ible to
feel coolness when a fabric using this synghetic fiber is worn as

clothing. This value determ nes a capacity for absorbing 20 sweat froma

human skin, andsﬁ%‘?i!:%ﬂ@fm&?ét? yva! HSsoEB?ng?%Q*ﬂS%siﬂg gf& LPEG, while, .
absor bi ng/ rel easi ng capacity. he nol St ur e”absor br ng7 rel easi n capacify is
preferably 10% ibyexweegAingr4 ndfe? TrewedbyBtur thabpbYpicah PEOPSILReS he

at nosphere A mayyog Qs 50 RYcMEh 901 05+ PR ?EhTP? Ph@hgyneRet Dk SryBbHenat he

h
nore the noisture is contained in a fabr n such a case, since the
wearer feels col¥re8kY 1PWehis fabric is in direct contact or closer to a

human = skisn when it t8eWifer t AISsAPHEi LA CrabsRE PLhOMudat & outsthahef eypdl v
4. 0% by wei ght or ) e ot her e noisture oggtlon ratio

less. 30 on th h hand, th S
in the at nosph%PEeB FRSBFREEPALISS TRy a2 r ARQECH bR, B2 HQT 3885 3R ght . | f
the noi sture absespihj oanratiplase | egse thater 4abSobyt ien ghesisuf&i ci ent
noi sture i s not ai habl the wearer_d not.feel coolness, while if
exceedi ng 30% %§9%§lﬁg?g%%$&%%%r%y%?ew%g%ﬁl%ﬁgo?ﬁt%%gtr?%%gétgength
excessi vely | oveelyvanykepyrelidona fybeicatér ngsserplidn Geesber ,a2003 - 10
skin i ncrgases I ubhi | : ~condj t 1 a
trongt hifat ol g TaHTD SricAoee tva fel BB Ep LI MBS L P B D
noi st ure absor pPATBEE rEYP® WikeT raRSQEPEEOR roef N6 a PSEsYehel®ifet n t he

at rm;phe_r e 5 B ahitee %){@@%&éﬁtﬁé&mﬂ[@ﬂ'f’e@m, @%&I&é’ihéﬁséél%ﬁ_ to .
rubbing in a wet condition deteriorate unless fhe noisture &?sgéétlon ratio
is in arange f¥BHD. BYRY WRERE IRSHRHHN i Fethe o et e KX ?P%‘é%nt

i nvention is chatest edbZexbtivd hadsime, dfode odwed Dhgad | on eompdt Ol Bitet ch
recovery.synthetic fiber. havi a_ noi st ure, absorhi ng/rel easi rty in
Lhes oot menct i S VSRt b T 2L &5 SRSLL LR BTSN Ploge

at nosphere B ofaid%mefemilsle ¢l Zhe veosto pheferabldeesimosphehrat Acanpdtle t he

water absor pti qfe ROl £ hANE b YAHAL | S esethd L ER QAR Gofediehas an

extrenely high water abSorption ratio in a range from?200 to 3000% this
corresponds i n WHe dttshia®e pRlvRor TRy RN ARFVRIKOD iFR&M i on, to the
noi st ure absor ptdai Itdéydfopils yudrei Ohihavieted 18xd sid hef vaarer with
col dness, .while in 20 the atnpsphere B, orrg%ﬁo ds to the nnlsttgéebe

e

absor pt i of raﬁlbef&fa%%%wmrbrﬁmwﬁo? Yiteh SRRRRTh e St

blended in the blending method must be at least 5% by
weight of the fiber-forming polymer for guaranteeing the
minimum moisture absorbing/releasing property although it
may vary in accordance with water absorption capacities

25 due to the modifying resin. To facilitate the high
elongation and high stretch-recovery of the fiber-forming
polymer, the content of the water absorption resin is
preferably 40% by weight or less. While the mixture of
the water absorption resin in the fiber may be carried

30 out by uniformly blending the molten water absorption
resin or that dissolved in a solvent or by uniformly
dispersing the atomized water absorption resin, the
former method is preferable because it can readily form
the micro-phase separated structure.

35 ‘The high elongation and high stretch recovery
synthetic fiber having a moisture absorbing/releasing
property according to the present invention will be



with a feeling that a fabric clings to a skin. in the prior art, a high
el ongation and high stretch-recovery synthetic fiber sufficiently 25

satisfactory in noisture absorbing property was not Difictiohes, 2083ely by
facilitating the noisture absorbing/releasedng property, because of the
deterioration of strength-retaining ratio and/or color fastness in a wet

condition. 30 Thgs égg%séaﬁggﬁgfg asPeet ©i4pe high elongation and high

stretch-recovery synthetic f accordi ng 0t he present invention is a
pol yur et hane type syfR¥rfding|yes m@bﬁ‘aﬂ@oﬁbﬁp@ﬂ#gﬂ@@l%h@gn@twtwm

ol yur ethane tyge + 1/ 1101 |1 54 08¢ SONS R4 151 B0% e (0 er Glodaly segnents 35

consisting of urethane |1nks, and Is nost excell ent ongati on and
stret ch-r ecoverSY HGEHy HPhysttals BREPETALY o d@@?lﬂ?ﬁ AR AREH t3ough

it defornsg VmerhfgW&Qhﬂ‘ alZé¥otidd compsimiash dhelydsdi ohiag dmddad is

t he nost advant S S |nn| met hod ca abI e of ea ily fo
hi gher - or der sﬂ?ﬁ L}la- %E??ﬁ??ﬁﬁf el??ﬂé?ﬁé]§91that

conparison withle vmlstpjmlatgsmttmh zfaem:ho)flsﬁ :‘fraca |t drede NBr@m Wel5 sig engt h.
I S nost favorable whi ch

O them a pol yurethane-ur pe nt hetic fiber
is particul aridy Oreﬁ B’H’ |Wr?leqeiﬁng% { ¥ RISt (hereinadd®re P e b btidted by
the dry spinni ngh RiGHNY Q!l)naefﬂc?rln réafxee[rf:fr-.d £10nY & Rﬁiyﬁﬁtkﬁ}a%l Ha

el astic fiber). 10 Enbodi nents of the present invention wll be descrlbed
bel ow i nlfore det aﬁﬂl G0t REF ety neefi ey e ertriel ol m@tmaartenqsgm@re

synt hetic f|be i,fied er haV| t he .stren th r talnln ratio in

t he at m)sphere of? n§18(% qﬁfréeﬁ' LG “lools[tﬁ’zfte ' ere Ais

easi |y obt ai naliegween hoth dghhe altomgtliearesarids Hi.gh Styr M&nkglrtemveurqre

ol yurethane tybe | BEVRL s AdIRInAPUD o Rk SUIG IFF Rpving a
ange accordlng

noi st ure absorbi ng/ rel easi ng property_ in to the
present inventit&® high gdongsdd on afid é‘ﬁgﬂfh atgqt@herr@d:qmy finthetd® i ber

breakagei5s |ifaldes bRteew botH RGd R nipHereat BERind & (Wﬁefiréft@rot hi ng
made of the fiber is rnto wor sen .t he arln conf.ort
strengt h-ret ai Fiot§® 9 A5 I‘?emod'lsr%[?n\éﬁ’ 999'6%1@?5615196 a&’é‘ﬁ'&ttly\)e ito
that in the 25 4at0r%n$>gheneaght chemaries na alsclpoasﬁbo.lel ea fdiceddimesat er
cosorpLion PoL MG ARt s 936 EReRIR0% 038 A8 g o0 75 200
that in the at 9dophdng.AThis value determlnes a capac1ty for absorbing
20 sweat from a human skin, and the larger this value, the
higher the moisture absorbing/releasing capacity. The
moisture absorbing/releasing capacity is preferably 10%
by weight or more. The moisture absorption ratio in the
atmosphere A may be 0.5% by weight or more. The higher
25  this value, the more the moisture is contained in a
fabric. In such a case, since the wearer feels coldness
if this fabric is in direct contact or closer to a human
skin when it is worn, the moisture absorption ratio is
- preferably 4.0% by weight or less.
30 On the other hand, the moisture absorption ratio in
the atmosphere B is preferably in a range from 4.5 to 30%
by weight. If the moisture absorption ratio is less than
4.5% by weight, sufficient moisture is not obtainable and
the wearer does not feel coolness, while if exceeding 30%
35 by weight, there are problems in that the strength
excessively lowers, a feeling that a fabric clings to a



Is 50%or less. 30 Wiile it is uncertain why the synthetic fiber according
to the present invention has a good strength- retaining ratio, it is

surm sed that in the urethane type synthetic fiber SpoOectoben @003 et hod, a
hydr ogen bond, which is a strong physical jgrasslink, effectively 35
operates when the noisture absorption ratio is in the specific range.

outside this r e dr ogen pond .11 -be cut by the closer finity
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(hereinafter reieigtatkd apsoattmePheseiB)id Sin id PadfO0erddi am . £o to, GH% by
wei ght, and thq}difference I.n_noi sture absorption ratios between both the

conditions is ¥ 0% et YrtPora MRIPNSEE dneral |y speaki ng, when t he
noi sture absorpti on Theteresdnt simssac: far id atldrastdéhiezad| or flast ndss to

bbi : ) o b " 7 : .
Ci'ot hi mg Ut or " SIS R SIRE ARIP Beebeglf 1dd oAl NATheNPlcines
fastness to ruld@Ewigd e anolrwes alpradthiingy nefles sioryw e dpaEty pol yalreet hane

t theti ¢ FHRAI_ AW ; ' ads 16 Y j .
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|
grade 1 to 2, ditf tH@osthatt B wf S0 aommbeor Pdtiettantdigtardh il osed
in EP 25 0, 892, i shhdre id aHiange Hd at@raddsbrirt ibn Bl yaHethadeast ness

sor morb? 1t peiielitensl Sual PR A A G RS dtiihe  ypo
synthetic fi bemtascabdiongpition matpreedenta inangset iforomh&Ahgd 30 0@ ,ort 136G
fastness to rublyng dg, et GHUifd s e Q" ade a‘éb%rrdi’HI;Leco %Lhcehﬁe%é% .
product having a high grade color astness td rucblng I'n a wet condition is
obt ai nabl e by iavedrtdpss iteclthd Meis tuseel@bsegpbissn retHas Cfil0Y My type, a
mlling type, @JIpAsYHiN Gripirdld it3Rd JouRerand +3p R 1eay,f g el | i zed
type. The_inproverent in_col or . ,

20 the atmosphere B, corresponds to the moisture absorption
ratio of 50% by weight or more which imparts the wearer
with a feeling that a fabric clings to a skin.

In the prior art, a high elongation and high
stretch-recovery synthetic fiber sufficiently

25 satisfactory in moisture absorbing property was not
obtainable merely by facilitating the moisture
absorbing/releasing property, because of the
deterioration of strength-retaining ratio and/or color
fastness in a wet condition.

30 The most favorable aspect of the high elongation and
high stretch-recovery synthetic fiber according to the
present invention is a polyurethane type synthetic fiber
obtained by a dry spinning method. The polyurethane type
synthetic fiber contains 80% or more of soft segments

35 consisting of urethane links, and is most excellent in
elongation and stretch-recovery whereby no physical

property is deteriorated even though it deforms when



fastness to rubbing in a wet condition is also apparently 7 October, 2003 -
13 discernible in disperse dyes, cationic dyes, direct dyes and reactive
dyes al though not so significant as acid dyes. Wil €7Qctobem@0903in why
the color fastness of the 5 synthetic fibgg according to the present
invention to rubbing in a wet condition i's inproved, it is surmsed that,

when the fiber absorbs ter to an extent ‘defined . by a specific range of
moi st ure absor ﬁ?‘?loﬁfterrhefc?l\g,ﬁ}q1eé)ryafsr1?3rﬂqjgp%é? tHe e UIRE the fi ber

pol yner beconesadshmmsieduny aminiel i eyithd) dapasise dheabiely THwernieohra que
for inparting the.high elongation and__.high stretch- I Y. dc fiber
with the nDiStL%%gh%ﬁ%? 4ﬁ§éﬁﬁﬁﬁé§ﬂﬁ%uf%ﬁéhmﬁ 9§$%$¥£§ﬁgﬁ§g%%%r é%%% wth

t he spinni ng netingdsd orirobteiparigaherftitbey welth dpiinnigld ymethnd prasphredft i on
of a synthetic £]ber. : Ary. sl i aase of | W St W eaa
elastic fiber ,gdvﬁl%l s_car ﬁﬁéeﬂd]@%% I'S (r:bafge, si’nce %B)'.L rocess exists for
preparing a spit¥RengoFetthe i vishgiasdt viavamane potiast 35 a - ani de
type pol ar sol i1 A0 pali&fh als Ui it 168 i dhd AP RGAE LS fE R8Pl y

di ssolved in the solvent.” For” exanpl e, urethane type mater,lgigénlon
resin, polyvi nAthatdingshd yhe YerSPJdHEJd?%tW%{ diersin Tke is
preferabl e. |f|1|fbﬂta:tx%rd P ipﬁly&ﬁﬁhdrﬁa-ﬁi}ie’ﬂ rata@bidwaﬁ/jim )a.dpart i cl ﬁ
size as smal | as t t.0 cguse trquble such as yarn breakag uring the
dry spi nigng pr ocessE?“%otélrWatﬁe q.ftseta‘%q‘%(ﬁﬁnhc Hé}‘%/?d’tdi"%d’f Ei"l’en the -anide
type pol ar sol estcrifferd Helstwanoe mateardat aiipevirtdsing feammdentma indge wcesi n,
pol yet her ester-am %ﬁi g vgq.}ee:}g}téts%rﬁtéh%irce% Ry the 30 |like may be
used. Also, it TS poOsSsi Le%io | mpar po yurefhané—urea pol ymer w th water
absorption by repl dcimegifdied dfibere heomiehdites ST anaE-grafdingng @tio
conponent havi ig, &y Phmdaiie @I Y PIAPedRe fellat iR &hdiarin of

pol ytetranet hyl ene gl ycol Uused as diol, 35 nmay be replaceq by .pql yet hyl ene
gl ycol . APso d:hep@lgfﬂﬂsﬁq%ﬁeﬁﬁﬁeeﬁﬁﬁlﬁeﬂtgaﬁ“@@rlq ¥ Bﬁ&'@ﬁ‘ard segnent
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Tethod | PRI LIS P 8R0SO ISR M ORI
and pol yet her - estisrturgp@bsorbing/releasing property in a specified
range according to the present invention. If the fiber

20 strength is lowered when moistened, fiber breakage is
liable to occur during the wet treatment, or while a
clothing made of the fiber is worn to worsen the wearing
comfort. If the strength-retaining ratio in the
atmosphere B is 90% or more relative to that in the

25 atmosphere A, there is no such a problem. Since the water
absorption polyurethane yarn disclosed in EP 0,892,094 A2
is as high as 200 to 3,000%, the strength-retaining ratio
in the atmosphere B relative to that in the atmosphere A
is 50% or less.

30 While it is uncertain why the synthetic fiber
according to the present invention has a good strength-
retaining ratio, it is surmised that in the urethane type
synthetic fiber spun by a dry method, a hydrogen bond,
which is a strohé physiéai crosslink, effectively

35 operates when the moisture absorption ratio is in the
specific range. Outside this range, the hydrogen bond
will be cut by the closer affinity with water when the




5 synthetic fibers obtained by an ordinary nelt-spinning nethod, there is
no limtation in water absorption resins to be blended or water absorption
conponents to be graft- polynerized unless they adver®@ctobeir 2003 t he
production process. 10 Favorabl e exanpl es- @fz t-he urethane type water
absorption resins to be blended are resins obtained by the reaction of the

fol |l ow ng conpqﬂggét%gé %gdaggg REg £3)1698¥c%h?(§%ﬁg+gnennlecular wei ght

di ol containing 50% Rt or fore o et her glycol which
has a nunber- averag%eﬂéréEEGthﬁwm@#ﬁtmﬁeaabaﬁgblngbﬁﬁéaﬁﬂlmg pBOPeovtyund

contains ethyl epe @Pféd@o histRindt¢ 5@ty Pt by msiﬂtacé@}d%@a%cthe

di i socyanate, and 20 % ow nol ecular-wel ght di ol having a nunbéer- average
mol ecul ar wei ghRX§$ERE 1 REent o 5F 165 20RC@FSAEY f HACEPRREPL o3 nBTOWRE | e the

ur et hane Bype V@f&ﬁl@lbszﬁ)dspét@ﬂe I §15d dir p DRI ESHpHYnd heo re@ch i Oddd ¢2)amnd
(b) is excellent_in absor rati o, sonetines an anmpunt of water
sol ubl e conponeHt Yy %%ﬁ@ﬁﬁkum?+ﬁﬁéﬁa rbﬁO%PFﬁﬁgt?ﬁ%POQ%W%ag? rate may
becomre | ow. whigmafigd famcthansties moichate shsengeionitatsolimbde to forma
physical cross-_|inking to disturb the swelling of the water abscwigion 30

resin. However 2 HIPIRAE TR dccolint*&r® Ribal Rt It tRfereitir st 2t i on of

an amount of Waé@ﬁc S e porponend rddyd herdigse Ns angl 4 hey Nl St éhe ,
absorbin /relea q b|||ty, the best resjn js one using bifunctional am ne

as (c), the sed tye AREQUFNHPThIRL R ¥)an A %E?t%ﬁrd i s one
| | y Pt of th
using | ow nol eciy RixRI G ﬂ&elngﬁw%erﬁfgﬁﬂﬁ%%ﬁﬁ%c if e

uret hane type water absorption resin is free anging a
nol ar 7 Cct oberin 200&nge ¥ ramtd .$ dfo r%bictbmmdﬁe;lvie,erar(ch)the( biffergrde The

nunber - aver agg Tl e %%el%norﬂ@%b He ethed P K¢ dé%dlléldnss I ess

than 7,000, an ollgoner conpon Is elute roma synthetic
accordlng to t & ey iHRiHY &F 9@+ ng the dyeing process to

contam nase a dye b@dhé}l’al]:[)h%ﬁay]ﬁhﬁ_’qedﬁ@ﬂ gg{aermmtqﬁrés doM gl iyn f ast ness
to rubbing in_a met ondi tion t her d, if the nunber-average
mol ecul ar wei gAY W&FcEed s 3§D, fqrhé:qr"&gﬁlﬁ"%e SHi9% ifaness Sl to
| ower the wat erulitsiorgtiiror wekt0 coaidiaioho betidmysniwordeengd tthe atiertion
absorption resi i ol RGNS WG e &, 39X Yung to the
others. For instance, the color fastness to rubbing in a
20 wet condition of a conventional polyurethane type
synthetic fiber now-on the market is grade 3, that of the
moisture absorption polyurethane disclosed in Kokai No.
5-271432 is in a range from grade 1 to 2, and that of the
water absorption polyurethane yarn disclosed in EP
25 0,892,094 A2 is in a range from grade 1 to 2. The color
fastness to rubbing in a wet condition of material used
for a clothing must be grade 3 or more. It is possible to
obtain a dyed product of the polyurethane type synthetic
fiber according to the present invention having the color
30 fastness to rubbing in a wet condition of grade 4 or
more. Such a dyed product having a high grade color
fastness to rubbing in a wet condition is obtainable by
acid dyes including a levelling type, a half-milling
type, a milling type, a monosulfonic metallized type and
35 a nonsulfonic metallized type. The improvement in color
fastness to rubbing in a wet condition is also apparently



present invention, a nethod is preferably adopted wherein the resinis

di ssolved in an am de type pol ar sol vent such as di nethyl acetam de and
added to the, synthetic 15 fiber. However, if the red Octobest 2003/ble into
the. am de type solvent, it nmay be pul verd zgd_to particles of 5 mor |ess
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water absorptlon resin component is preferably dissolved

in the solvent. For example, urethane type water
absorption resin, polyvinyl pyrrolidone type water
absorption resin or the like is preferable. If a water
absorption resin is o¢btainable, having a particle size as
25 small as not to cause trouble such as yarn breakage
during the dry spinning process, it may be used without
being dissolved in the 2mide type polar solvent. For
instance, starch type resin, acrylate type resin,
- polyether ester-amide type water absorption resin or the
30 like may be used. Also, it is possible to impart a
polyurethane-urea polymer with water absorption by
replacing part of the components of the former with a
component having a high water absorbing property. For
example, part of polytetramethylene glycol used as diol
35 may be replaced by polyethylene glycol. Also, a
polyurethane type synthetic fiber in which a hard segment
consists of urethane bonds, obtained by a dry spinning



but ane di ol and ethyl ene glycol are preferable. These may 20 be used al one
or mxed with each other. A bifunctional am ne includes, for exanple,

ethylene dianmine, 1, 2-propylene dianmine, 1, 3-propy7Detaben;iZ203
2-methyl -1, 5-penta diam ne, triethyl ene-dilam-ne, m xylylene di am ne,

pi perazine, o-, m and p-phenylene 25 diamne, 1, 3-diam nocycl ohexane, 1,
4- di am nocycl 3o, 1P | am : - i gf@§

di -4, 1-phenyl ene% EI sl%z%r?pet y amg% %ﬁ%%ﬁ%%ﬁ%%?%ﬁén?%%e%.

them one sel ecREPFF e £B iiherkamne| BaRtRY ad¥l 10 thereplyerethiapeiwees s

preferable. 30 &xapl @€se et he urethane type water absorption resin are a
resin having a nunber-average nol ecul ar wei ght of 60000 (having the water

absorption ratio of YBORPAFHL WAt YR ANRP L ERRICTSFHLHOFYRR hyl ene

gl ycol hagi ng asynthdeic avisaas st i drbyed 9 r dinaBPtnele-dpbriang di ol
35 and 4, 4 -dingghce}g%%rret hane diisocyanate W th each ot 83%% and a resin
(havi ng the wat orfl§Th 150D TR el HHRS AR RS i ng
pol yet hyl ene gltydie Halénded o Gedtoherabsi¥s: torl TonporiEt + fvies age Jgrd fcul ar
wei ght of 2000 nd 4,. 4' - - di phenyl net hane i1 socyanate. The high

el o%gati on ando%olalc}&" % J'rzeetc%: hqnﬁ'eégsosvgﬁyey paocf‘ileurrseef ane’ lyupeen%%n?%%ti cgfi ber
accordi ng to the&lygesentpionassd on may be further inproved in strength-

retaininggratio, an f ’&ﬁﬁﬁ ' i t jitd.on, by
m xi ng a water abso(r%patc‘fgo%brleégﬁl 0 ta%ér)leadéjEéy&glcfcﬁknrgaﬁé@,uﬁyeggggén%éolﬁnd in a
range from 1 tPESUREQN (R8F1i0Ns 3R thee bladadRus tefd 51203 HPE dponent s

(A) to (O 10 nhewidditiich PUHRRIINERE Y ROMPIWERY ((dPand (b) or
Ni't rogen-contai ned conpound containing a bifunctional am no group sel ected
fromat |east dfe KihdClof a primary am ne and a secondary ami ne and a

ni trogen- contai ned (groua gielmedieet ffaromeiigHte alifo lorndaithiofg S0 Hyertiary
nitrogen,and a terocyclic nitrogen; ). _Qr i ¢ di.socyanate; d (0O a
ki nd of %:Z%)lrrpour‘i‘%eisg(e?’f‘:e(?%é ed ofrreor%ft’ I?gﬁé’raolu %(ﬁne%%ﬁloe-r, g&ixcﬁﬁkwq’nlbcﬁiog%%na

al kyl nonoal cohglumined -@vgardige medegivdegy aedtght 20 \dhidemgene dom 2 0orkgat i on

and hi gh stret ghgoRC QKR Yo@line eih3Nenley R&iMNIRELILC J REr 1eadt 7R

m xedly knit or woven with polyam dé fiber, polyester fiber, cotton, wool,
silk or othersP¥owed9tta fabric, the former fiber shrinks nore during the

dyei ng process than (the oigaeric2difiisbeiyanané,i andi fficult to heat-set,
wher eby E@ere 'S a (c} low molecular-weight diol having a number-
average molecular weight in a range from 50 to 200 or
bifunctional amine.
While the urethane type water absorption resin
obtained by the reaction of (a) and (b) is excellent in
25 water absorption ratic, sometimes an amount of water-
soluble component may somewhat increase or a moisture-
releasing rate may become low. While (c¢) functions as a
chain extender, it is liable to form a physical cross-
linking to disturb the swelling of the water absorption
30 resin. However, by taking account of a balance between
the restriction of an amount of water-soluble component
in the resin and the moisture absorbing/releasing
ability, the best resin is one using bifunctional amine
as (c), the second best is one using none of (¢), and the
35 third is one using low moiecular weight diol. The number-
average molecular weight of the urethane type water
absorption resin is freely adjustable by changing a molar



problemin that it is difficult to finish the fabric at a predeterm ned
fabric wdth. The urea conpound according to the present invention can

sol ve such a problem A nunber-average nol ecul ar wei dhiQctiokelrg 2008 30
conmpound is freely adjustable by changing asnolar ratio of reaction between
(A, (B) and (C). The urea conpound is preferably di ssolved in a dope of

| th t to. b t T
urber - aver age T KL T Ar S G d7e THES L 63 ColpbuMit nk) See M Ep b
of bei ng di ssolarsgkage amwaduleart ywoeliglot ars mmkpljprbf@%mw nore. rkhge
from 500 to 10,000, mpi&s efaagiq/ofa(mﬁﬁ rﬁé’r3c Inj’t@i'ut&poc)’ - 18

A ni trogen- contai ned conpound us'’e t he udes
N-butyl - bi s(2- fammoetsyijhetihe iver bmqqr%irsq zt%mt%pﬁawf)t arRNtion

N-butyl - bes(2 NyuNAY s &y @iﬂ,\f%&%s} ﬂ&%ﬁﬁ’ér@i‘ﬁé‘@e A\Ia;N: tu.ast(rz -or

am noet hyl ) -t - butylan1ne -an1noeth]%% gl Ipropylan1ne

N, N-bis( -an idif gRAstened OHW%IWW%rﬁ colp o7 fadth

;\I-EIOS(bZ ?rzn noblﬂu&{ﬁ:rﬂ% i dived m&l\rlmmﬁN : r%rrlme tBH\é (cN;héi- Chaﬁichyer -t&rd nopr opy!|
is am noe m ne i bu am

bi s( 2- am nopr og}t’} ‘%‘?n%veerﬁﬁépé‘} PHGHE 2 $%%2§ ?é‘f‘m ¢ S LS

2- met hyl pi per adewnmels (& faiaadet yd )swel X Ianiowar ot;dyé )wq:neperaizaot@tmn 5-

and 2, 63 di rretllyéu% Qﬂefo%l)l\lﬁ]( 4%@%%?%%"%@5& S s it SN

P&,
N - bi s(3 gm nopropyl) 'pi perazine am noe p1 per azi ne or
N- ami no- ( 2- ani rtdm Iyd )yucatdtang piyres apimidiet st plorbel recearding itveshich as

4- ami noet hyl pi %{%%1{3@ Ve AP 31,‘ (n?e%d]qeé rtyxléfé%aQ?Iy HdWpt¥d wherein

N-bi s(2-am noe ani ne- pi per'i yrrolidone ‘derivatives such as N

20 am no- 4- ( 2- ammdaw X %ﬁww%r@ W(asﬂltﬂﬁ dof@iAar solvent

4- (13- ani nopr opyduyct? d?syrd:.(?détd@‘l%c@tdﬁudé St addwetdty|ghe synthetic
am ne- 2--gyrrol one them ol razi ne and pi erazjsp%% der,l vaét | ves are

preferabi ni t dE5 1 pgr i PG Wet hyl )
pi perazi ne and am(db aﬁzgmnsmpmmyl )11:pm]:a@r am| e lares jresd ercamaa-”ﬁjéd&%@ﬂ he

theam de. type SaitsH LoRoprs SRRSLEIE EHENG BroRet S S & Rorm An®
organi c diisoc HetUse & iy t he urea conpound 30 accordlng to the present
pent amet hyl one. di | BT RHRE L SRR e TS, ST S HYA oxane: L
6-diisocyanatemdiedﬁlaﬁ4nﬁmwﬁpehkﬂnawqicdhtaln less than 30% by weight
of, for example, 1, 2-propyleneoxide unit, 2, 2-
dimethylpropyleneoxide unit, tetramethyleneoxide unit in
a diol molecular chain. However, polyethylene glycol
composed solely of ethyleneoxide units is most
25 preferable. The number-average molecular weight of high
molecular-weight diol is preferably in a range from 2,000
to 30,000, more preferably from 5,000 to 20,000. Glycol
such as polypropylene-ether glycol, polytetramethylene-
ether glycol, polyoxypentamethylene glycol, copolymerized
30 polyether glycol composed of tetramethylene group and 2,
2-dimethylpropylene group, copolymerized polyether glycol
composed of tetramethylene group and 3~
methyltetramethylene group may be blended in a range not
exceeding 50% by weight. However, such a blend is not
35 preferable to realize a high water absorption ratio.
' Organic diisocyanate includes, for example,
trimethylene diisocyanate, tetramethylene diisocyanate,



di i socyanate, 1, 3- and 1, 4-cycl ohexylene diisocyanate, 35 4,
4' -di cycl ohexyl net hane dii socyanate, m and p-xylylene diisocyanate, a, a,

a',a' -tetranethyl -p-xylylene diisocyanate, 4, 4'-di plidetohshR03
diisocyanate, 7 Cctober, 2003 - 19 isophoj ?ne di i socyanate, 2, 4-tolylene
di i socyanate or others. Preferably, alicyc |c di i socyanate such as

i sophorone diisocyanate or 4, 41-dicyclohexyl methane . diisocyanate. They are

usabl e al one oSN aReHRRLANE (HIRCW AR, SYeXANSH LA SHh S SRENFETF S or ¢ he

urea conpound ﬁ%\%&&ﬂﬁlﬂ&:&d&léhﬁ W—Qﬁ.&rﬁody&\tﬂ’ﬁé orB s ad deydt hydipasangas bon
nunber 1 to 10 a |ncl udes for npl e |so yp am rie n-butyl am ne,
t-butyl anine, ?;1 a?rﬂdnel %1pcf AR e, di-n-butyl
10 am ne di -tdblitsynlcyamam cﬁ, i@oﬁﬂqﬁcﬁhmln@tr&netmwnm,n@—or

others. AlLso the alk ou A contained a tertj nitr or oxygen
and the mnoani@fé B %‘é’llg'd@gp %‘W@a&e@"dl%ut%'a% o Tp'ﬁﬂo q&ﬁ?
di et hyl am no- le@@i‘en‘%hl%cﬁ,{M oy, a;mJaﬁpr?er(yzlnﬂ&hane
et hyl hexyl oxy) pr.opyl am ne. These may be used al one or - 3P form
h

Al kyl monoal coh6i 1396 3Gt & h e SHRRP T8RS OY AR A 'n@'”iq) %

i nvention has alil ﬁbc,gvratha&,e mrlm-nmﬂ, tag %O, cartdmn}q]nw:lﬂsané onmcamalre,te

nmet hanol, 20 eth noI J%Dt?[f ttg%/ sdor anoI 1- but anol, 2-

et hyl - 1- hexanol2%93 Aret hy'I K 21 AYEMRS S used al one or
in a mxed forprefeeadleve Thedd mm,ol bmmmecbra]d:naaldcrylmatb warth aaoy al cohol
may be used al Q08 in a mxed form 25 However, they are preferably used

in a single form Further, the organi c nono- |SOC|anate used for the urea
conpound accor di ng 0 Liohe Merlesaray wedahtodiiodc hagea melaauhan sedghitat e

phenyl isocyanate, longRhtdpdm 5@%@/6&% € ankr q.mcqrmsenyﬂoﬁ %@fa‘ﬁ@ﬂ%t e,

cycl ohexyl 30|socry3ranate mtoly elsocyanate henzyl sog%/anate

ni trophenyl i s&&¥Agne @rlYGtor’}ersl PrRF oRvd epsa i iy e lond 1 B RELP glﬁ“ﬁ ure
form Hoygver, gtlly@ble;rq NQt-buahlee diictgd 1, V\/I4t-lbd'dm&xe’:lbmtﬂ mar}t iSeMpech trameo- or

di - al kyl am ne | gohoal .  Thi bec n.olig 0 is 35
gnerated, in \Aﬁl &]r'a 3 ?‘ﬁﬁ‘d‘o‘& #}1 ﬁL rréri 5 t% I amitTe o%%% %Eglldl cohol
i's hindered by doregamlenerr[gimcsxioyahqimzpydmheblgimhutl ,dlﬂrﬂqml&hep@@ﬁrent

process 7 (Ct ohane 20031, ha HHedy1: Wi abAR1C dnth SIE Reienf, fi,baC

accor ding to the
butane diol and ethylene glycol are preferable. These may

20 be used alone or mixed with each other.

A bifunctional amine includes, for example, ethylene
diamine, 1, 2-propylene diamine, 1, 3-propylene diamine,
2-methyl-1, 5-penta diamine, triethylene diamine, m-
xylylene diamine, piperazine, o-, m- and p-phenylene

25 diamine, 1, 3-diaminocyclchexane, 1, 4-
diaminocyclohexane, 1, 6-hexamethylene diamine and N, N'-
(methylene di-4, l-phenylene) bis [2-(ethylamino)-urea],
and mixtures thereof. Of them, one selected from ethylene
diamine and 1, 2-propylene diamine is preferable.

30 Examples of the urethane type water absorption resin
are a resin having a number-average molecular weight of
60000 (having the water absorption ratio of 1800% by
weight) obtained by reacting polyethylene glycol having a
number-average molecular weight of 7000, 1, 4-butane diol

35 and 4, 4'-diphenylmethane diisocyanate with each other,
and a resin (having the water absorption ratio of 800% by
weight) obtained by reacting polyethylene glycol having a



present invention to cause a scumcontamnating a knitting machine or a dye
bath. As described before, (C) used for preparing the urea 5 conpound
according to the present invention is selected from7iGctdbere 2008s of
conponents for the purpose of hindering_an-active end (am no group or

i socyanate group) of the urea conpound obtained from (A) and (B). The
active end worsens the spinnin tabjlity of polyu ne 10,type synthetic
fiber. If a nDI%.g%ﬁﬁﬁ%%$ﬁ$ﬁevé#£ﬁﬁu%?r %%h%?€0%¥0#8§&§ ?g&lﬁfggr"than t hat
of (B), organi cdipnerylsoclyamateéi hsetydmeatsel ected as (C) because the end of
the urea conpound i ] [ f | S gg: r than that
of (B), at |east onéﬁw?ﬁgﬂ@%q%%ﬁ@gagggnlén%?ﬁgﬁgy éﬁ%%%*éﬁ a % nonoal cohol
must be sel ect epEpur¢it)aneceipe shetheriof fiber recoxdimpoure ke an

| socyanat g g bifes ik CLARC: SPRaY SOEYARAL Kot S ELREADLY selegbal. In one
exanpl e of reactidﬁépbr 0 tafﬁ?ﬁg t%e urea J%nﬁgﬂad, N—(Z;Q%?%oeéﬁﬁl)

pi perazine of ZHALNG AALiR0 IRGHRFONL 2 1ROTY drat BRI i} AsVEB) and
phenyl isocyanaigh®ft ZomPlb@im{Anqr£ et esbd HFpi SWUFSs i oG ndd fiF m a
50% by wei ght di 1Q¥Iacetan1de solution. The reaction is carried fu&iby

dr oppi ng isophoaf‘iﬁ’é1 oft i SR S RAERP PhehyfaR gDtk faelpt resulte

N- (2- ami noet hylHr&b i ereadd ticorli oS of e df & L sty 1 heydmsexi et sle A However ) t he
reaction t hod. shoul d .not be |imted.thereto but adopt any ot her known
met hod. AﬁEarmELrﬁ %E?lqdrhteottﬂ & RO A& YR t%%im Fsent  invention is
preferably 20% by wejAghtN.icrr cgmre-gogttainesd taomBpandhtern wbisoing idn resin. | f
[ Ts |ess tham205hdy: iRl 0hln: 0 RGP URIRILd ARINED dls@ldnd Nkfha
strength-retaining ratio and a color ftastness to rubbing in a wet

condition. Sirte aPmARt L&A ghsETPNGY etine Ak hddderAZRNt he

pol yur et hanedt mbm%éd@r 84y hé&@é;éw mﬁgf& Oleatt relafée,kiafu &m)t)ent 10O/f bt he
urea co und to be added to the ret hane type pol yner must be 1% by
vei ght oF 2 nor 6. LETtE Tie P IeBIth @ At ois TS A E SRS s added to 7
Cct ober, 2003 - 21 (He qrajaniietdiandyarmteo] yamt, the spinning stability
becones worse due to yarn,hreakage or others .as well. as chani.cal
properties such as s(tC?/)er?gtlﬁ%,nﬁloggcé}llip(ﬁ]i’,ndas%%le%ccﬁ%ér efcro%r'{}'eeor%ug) Icﬁ<e may
be det eri or at edhornEhRys dis allky lawowramiofe t e hyrlesmeipmhnd tanderagided t o t he

pol yurethane i g, %T%k%% igh a range from1l to 15% by weight, nore
pref erabl fromoglrotoS 1 Oon)é{ewei ght. If at |east one kind of
ponacry?%nitrile t ypdle the high elongation and high stretch-recovery

polyurethane type synthetic fiber is often mixedly knit

or woven with polyamide fiber, polyester fiber, cotton,
wool, silk or others to form a fabric, the former fiber
shrinks more during the dyeing process than the other

25 fibers and is difficult to heat-set, whereby there is a
problem in that it is difficult to finish the fabric at a
predetermined fabric width. The urea compound according
to the present invention can solve such a problem.

A number-average molecular weight of the urea

30 compound is freely adjustable by changing a molar ratio
of reaction between (A), (B) and (C). The urea compound
is preferably dissolved in a dope of polyurethane type
polymer to be subjected to a dry spinning. Therefore, a
number-average molecular weight of the urea compound may

35 be one capable of being dissolved in an amide type polar
solvent, preferably in a range from 500 to 10,000, more
preferably from 500 to 3,000.



pol ymer, pol yurethane pol ynmer and styrene-naleic 10 anhydri de copol yner
described in Kokai No. 7-316922 is contained in the pol yurethane type
synthetic fiber, besides the urea conpound accordi ng7t@ctokex; 2003t

i nvention, the strength-retaining ratio anggthe color fastness to rubbing
in awet condition is less inproved 15 than in the urea conpound. Al so, the
heat-set effect is _less i roved than jn the urea co oun t hem

pol yur et hane pol ynme® Pt [FORRAR s qﬁﬁ1fﬁ§? These

t her nopl astic n@hmﬁmmﬁ ﬁmwlmﬁe@smdbdﬁyxaﬂﬂyx2Mdﬁ1ﬂda1hwﬂaaamammOUMG

di 20 Ho I dded
referably doeSuigl Brcdad PuheRy R g Rken Y Hha rléﬁSAm“{;%i‘ﬁKgq I
b t iehe N ,uiied aﬁth | &% sk No.
16920, ar e agriad Lo e Aelyurehh t“yl”em@"fﬁ’?f e b smf}'t.on

& % p&%&%ﬂﬁ H%d%% glgﬂﬂghﬂ udh%ﬂ'ﬁ'qz %mﬁ d %ﬁ q-

S preferably use I'ter havi ng-a m
filtration acc@m&@ﬁamﬂm@n Nbeﬁﬁ@laﬂés@mu@@atmwd)aﬁhdé-type pol ar solvent

when these @H%%Q%?& 5@&%&&%@!Z%ﬂ Nwﬂlsk%—%ﬁﬁﬁﬁﬁﬁkkJﬂ.aneﬁaied due to

the secondary react] i sturBs the spi nning 30 stablllty in the dry
spi nni ng proce§§mﬁéhdéﬁ§@PVéﬁﬂln@heﬁka@ebéﬁ(@rﬁ§P§°hNtﬂiﬁr r dsed for this

purpose s pr@Eﬁ@%ﬂbﬁp&dﬁyudmlh@yemeqN@ImL@hgihw1Laemmﬂmw@naby1sna|nless
rs r t.her, than a l1i¢ net _of a

st eel a weaye or, weave.
If the pgfyure & & ~G8pEosE Y hétaﬂﬁpﬁreNfﬁg’sﬁpﬁﬁP Yils >3, gFgg%#ﬁgough
this filter, bhe(gpamﬂm@@rsp@bnlamynes @up@hammmmha@a@@rafh@e filter
preferably re % or. f. ge | obar,,, 52! - i.ze of
40 m or snallg?%%ig%gé%% ngﬁhg 35 %ubggﬁylggP%rEZQ%%yngr(z %ﬂﬁnoe%%ylﬁ

pol yur et hane tﬂpé339Wﬂh@@¢©pwdbePlp@rhﬁGWﬁ,téohﬁrq@@dway bbe used, wherein,

after a UVEthaﬂﬁmb%hgﬁﬁﬁﬁbégélﬂ%'yﬁerm -51%%zaa%ﬁ%be%%@qﬁnbaﬁe&a%lﬂbhes'ZEd

by the reaction of | yco h or.ganic d||socyanate a hard segnent
is polyn%5|zedbeNa‘?ﬁ&ﬂﬁ“é%ﬂ@ﬁ@€PPYﬂﬂ RiPgRatdNSouNal 2 -RELGRE Y i s used

as the chain ep&@@@@&anbh©rpﬂLﬁmﬁﬁbhqneamth@&hylnAmlméhhwuglbamdz&ﬂgqent i s
10 conposed of yrethane onds I_s .obt ai

q %ngtlon Idggbne I S
used, the pol yBrBPRARDEr 85 AT HEES FHC F@h ’ﬁ&lﬁgﬁ& BHESE P s mhosed
of urea bonds aminob#ai(Zedmifibetiyit)hediperdtlinke cur ti-bdsd 2i-améneedhylg-

pol et gﬁghbgg&gg{hgﬁp%%adqxfth%ndegg&gaﬂla%n% 32 143130k Guehoag &-

20 amino-4- (2 amlnoethyl) 2-pyrrolidone, N-(3-aminopropyl)-
4-(3-aminopropyl)-2-pyrrolidone or N-bis(2-aminoethyl)
amine-2-pyrrolidone. Of them, piperazine and piperazine
derivatives are preferable nitrogen-contained compounds.
Particularly, N-(2-aminoethyl) piperazine and N-(2-

25 aminopropyl) piperazine are preferable because the urea
compound obtained therefrom has an extremely favorable
solubility in the amide type solvent. They are usable
alone or in a mixture form.

An organic diisocyanate used for the urea compound

30 according to the present invention includes trimethylene
diisocyanate, tetramethylene diisocyanate, pentamethylene
diisocyanate, hexamethylene diisocyanate, 3-methylhexane-
1, 6-diisocyanate, 3, 3'-dimethylpentane-l, 5-
diisocyanate, 1, 3- and 1, 4-cyclohexylene diisocyanate,

35 4, 4'-dicyclohexylmethane diisocyanate, m- and p-xylylene
diisocyanate,a, o, a',a'-tetramethyl-p-xylylene

diisocyanate, 4, 4'-diphenylmethane diisocyanate,



As a term nal stopper, nonofunctional am ne or nonoal cohol may be used,
each of which may be either mxed with the chain extender or used

i ndividual ly. The pol yurethane-urea el astic fiber nmay7/Qctobet;12003dbl e, for
exanpl e, through the follow ng process: _fggépi a hi gh nol ecul ar-wei ght di ol
such as pol yal kyl ene- ether diol is reacted Wth an organic diisocyanate
such as 4, 4'-diphenyl nethane diisocyanate to synthesize an internediate
pol ymer havi ng +$8EjaRare 4iipeer2eads, 25 4ubSeyLene| §iippcERPakei A a

chain by a bifuscheegal prafepgbsyichadscothybenesdsasyagatd scBNhge-type
pol ar solvent such as dlngthglacetanlde, a sg[utLonaif goi%urﬁthane-urea
pol ymer is obt at RRBNOTRRE o8 HEPTEARLE ©F Aol AcuPAFYGLPRREY bRetRBD B0l yrer s
achi eved by addihysac@énptedetieeyi aed asabhe alonenef uist bomaktageneomsed as
t he tern%nal stoppe% %o_bifqgctifgag am ne.used a$ %Qe ggain ext ender.
Various stabilizers or 9t het s“hr2-44uBa Pa™tHE UPSF yhet §8FuPfSR to be a

spi nni ng dope whdmrhousd sporotdimgghoatdeypspsant ninventios hasraskyl in

pol yur et hane 3 | ast i i g ec r = Wej di i

various diols €5§%§6n€$§$?§ @%ﬁ%%gg% g?ngbriﬁggrlﬁg%%Sé%f géﬁo?%%%gfé’

Cct ober, 2003 -i9Q@prepvh amlpel yesberyli ahingel yebvheyl demine poiyethel ani de
diol, polyacrylafigb, POhYE 08Rics, daQLisaﬁwfsg oghfes, 4ioh.pReyycarbonate
diol, mxtures thereof or copolyners thereof. t hem a pol yal kyl ene- et her
gl ycol, which i%‘“lsn%otdhy*ﬂﬂb‘lleéoa%’yn%I@Iémﬁﬁ%ﬁt%i%‘{"e’h%d,d’rszpr ef erabl e,
su?:h as pol Yﬁxl}’@&mmh D|a|y&ﬁmela @@Iclyewﬁsopme@eugé %&lgtyl group may be

pol yt et ranet hyl ene- et he col , _pol yoxypent ane- met ene co .

copol yneri zed p%??/%?%?é ﬁy%%’l‘tjc%'ﬁ%i’g’féﬁgg%? ot e?’f%?r%‘f h?/’?%ngh%r RS

2' - di met hyl pr opyhehedes pufnr ldkangpbd y nd+d Zledt pbdyidresrapyraminensist i ng of
t et ranet hyl ene Q#QE e 3T t . 1 Xtureg thereof.
Particularly, p‘%?y %f%ﬁ%%ﬁ%@g?%%ﬁgﬁg&o‘%ﬁé%% 2e3cj g% yet her

gl ycol céAsi st igkhoihexplieahnrgpehanineuplese 2map balingedya e ydenkd gr oup
is 15 favorabl g ecasserHnits excellent elasticity. A nunber- average

nmol ecul ar wei ght of these high nolecular-weight diols is preferably in a
range from 500 to 1CVHOEMIRIECUIXY 1384 yEPT R, BIRP (PRDRE |1 the

cppol ynerized poowtdialg do/atle garsdeit nPnwént Z6h tiedd Bty | @reumy oup and 2,
nand, high'in rdrgac ot ar aiceie e e Ty 0 A R

20 ethanol, 2-propanol, 2-methyl-2-propancl, l-butanol, 2-
ethyl-l-hexanol, 3-methyl-1l-butanol or others. These may
be used alone or in a mixed form.

The above-mentioned mono- or di-alkylamine or

alkylalcohol may be used alone or in a mixed form.

25 However, they are preferably used in a single form.

Further, the organic mono-isccianate used for thé

urea compound according to the present invention includes
n-butyl isocyanate, phenyl isocyanate, l-naphthyl
isocyanate, p-chlorophenyl isocyanate, cyclohexyl

30 isocyanate, m-tolyle isocyanate, benzyl isocyanate, m-
nitrophenyl isccyanate or others. They are usable alone
or in a mixture form, However, they are not usable mixed
with the above-mentioned mono- or di-alkylamine or
alkylalcohol. This is because an oligomer compound is

35 gnerated, in which active hydogen in mono- or di-
alkylamine or alkylalcohol is hindered by organic
monoisocyanate, and bleeds out during a treatment process



conpari son with one obtained from pol ytetranethyl ene- ether glycol. 25

Organi c diisocyanate may be either of aliphatic, aliphacyclic or aromatic

dii socyanate provided it is soluble in amde type poEd@_EﬁhﬁbﬁZQQQ it is of

a liquid type. Exanples thereof are 4, 4' éphenylnethane di i socyanate, 2,
- di phenyl net hane dii socyanate, 4, 4 - I phenyl et her dii socyanat e,

toluene dii socyanate, 4,.4' dlcyclohe | met hane | soci anate, 1, 3- and 1,
4- cyclohexyleng OXi FRYYERBRRNe 1tYRE L %B%?F&?eﬁgbeﬂl?%%ﬁﬁ Hag eto the

3- (a-i socyanat epeédeyhd pdmyhdnsowa@@lh@e atswfetdswﬂxemmiatsmyanate

| sophorone dii nat e, m xtures the eof and copol yners thereof. of
them 4, 4'- %SH%5 %%t%%. l%ﬁl%Bcﬁa%% PEthpreferable. Low
nmol ecul ar - wei ght d|omsLdmxbfmbed(ﬂnﬁmrextemueMSédCEmnbprepéEKﬁg -t urea

i ncl ud f I | I

3 or opy! efe gl yaatRodia A EEE 4 45 ne tpr &g BRETIN GRS 09V EE seﬂ%%%eedd. ol
1, 6-hexane diofzom tipe three Hyinds @fm@mﬂeemtﬁlfoul‘emypw&mMI

di propyl ene gl Yt?ﬂldexlmé £ ¢4 ohsxanen i (@‘rﬁhﬁﬂ %;] r&Y oPhesyd el fangto s

O them 1, 4-butane diol 1s preferable, ctional amrne used as a chaln

ext ender i ncl Rfesthe JHr e HptROURY BPEhRAnt Ft (A) 219 (B bpyTdedi ani ne,
1, 3-propyl enedicdine, erdt 3 F88ns khé- sﬁﬂmwcﬁ‘@@ﬂaﬁlt réetyl panesh leaiae,

H‘ i ooyl oot BPEELETHIS oHohOLAT o et M Sk S ne, N

i N,
- (et hyl ene- -#eadtpdreryt eqre) ild ltmsgeErZ t(leaﬂnyttr&m Ny - (—mr,eadrgmdmnmdnu-es

thereot. O oM IR M A ONEPra 8 (RIS, Ple Gl SnedlAme

with 5 to 40 no Steeted Trom a group propyl enedianine, 1
3-di ani nocycl ohwemes cmpbuldisishydmiino dreemi aalidim hethiat pmfef(e‘k ablie 20

Monof unct i onal s?ﬂle!Leef‘S@rPaxﬁstl?aé ecff“{])i")' Sétg st | did SHAMIL,

nonoal kyl am ne such as 1 soprop am ne, t- utylan1ne or 2-

et hyl hexyPani nél-ldshianiag & & Jueinencakcahsd dmste be AMRIEAGRATe,
di - n-butyl am ne,c dipdcdube/ a8 nehd 2 dines bt/ | cstigiundli i22-4t hwd@aﬂaﬁm ne

oot ooy opYlamnc, Thess, o besed slone, o1 Mg i, SoeR AdeT
et hanol , 2-propanol ,Ir2-oret ledantple of reaction for obtaining the urea
compound, N-(2-aminoethyl) piperazine of 2 meol as (&),

20 isophorone diisocyanate of 1 mol as (B) and phenyl
isocyanate of 2 mol as (C) are reacted for 2 hours at
50°C to form a 50% by weight dimethylacetamide solution.
The reaction is carried ocut by dropping isophorone
diisocyanate and phenyl isocyanate into N-(2-aminoethyl)

25 piperazine dissolved in dimethylacetamide. However, the
reaction method should not be limited thereto but may
adopt any other known method.

An amount of the urea compound used in the present
invention is preferably 20% by weight or more relative to

30 water absorption resin. If it is less than 20% by weight,
no improvement is obtained at all in a strength-retaining
ratio and a color fastness to rubbing in a wet condition.
Since an amount of water absorption resin to be added to
the polyurethane type polymer must be 5% by weight or

35 more, an amount of the urea compound to be added to the
polyurethane type polymer must be 1% by weight or more.
If the urea compound exceeding 15% by weight is added to




30 propanol, 1-butanol, 2-ethyl-I|-hexanol and 3-nethyl-1- butanol. These may
be used alone or mxed with each other. Am de type polar solvent includes,

for exanple, dinmethylacetam de, dinethylfornan de an@ Qcgéber, 2003

met hyl pyrrol i done. Pol yet her-ester type §yQthtic fiber is one having hard
segnent including, for exanple, aromatic polyester 7 October, 2003 -25 such
as pol ytetranet cﬁa%ere hthalate | ytrinme hIene terep alate or

pol yet hyl ene t et i

al i phatic pol y&idlﬁi’me@h\btﬁ:@e &uﬂ.h tas Mrytlﬁtgm;&wxemﬁ;@:}eccds mrell as

pol ypr opyl ene and_ aliphatic yest r ol _conpa LOf adipic
acid and 1, 6- ﬁ‘b%%&%‘é& RO v ik ks asc"fg" r%}%t)% fﬁor%aég%t dnedi ol .
These synt het i ctridiehs rempvesr yadded he tlhl.k;zdahatyl \b@s dam;aldlgamd Thaigoh as _
anti oxi dagt, antie Yeldom 0G 398Mar el & il 3 e Hacl . Also, oil

may be applied to "an outer sur ace of r|n e splnnlng

Pol yur et hane t yaod yeynetthetniec ifs Ipare fenad lgpum raayfab@e |fr¥1§>ar tledaniltty &Y

including, for Rxamrl emeRoldrmidilysid anane PalowedyehveiRiid.i ed silicone,
15 pol yet her - nodi fi ed S|I|cone am no-nodified silicone, .mneral oi

m neral powder suchlds 3§ | least @Roikdald off RALYACSY ORIt T PSaddPf hi gher
fatty acid met gdlivee r§alplo 155 tas nER GRASIndH %\trﬂal’sétty&e(ml’e-@@ll@llwn st ear at e,

d ' I f I 2 li ph
car bon et d. AGRELAR FORBICR ARt Beshat KO 20r Nt yrToete s Suh oh
may Eet yseg_ gl @mt@rlndeldptmommlel )pd’l]rpe(ﬂﬁb'bhatﬂe &qcplel gwlm:tmatf;.rméaém{yorw\gven
thetic I Der r
Syn ﬁ%&%% t@% ﬁFf@d o& % qﬁ#&yﬁyh Qo %h% 4%% ?

by itself, but nat such as
cotton, silk orllm@@ltmpol yiuei @@mnmhmw% r@rtlm@nd mblley@s’tlé‘lr fiber

such as pol yet Iﬁéls%'ﬁ% sk€ rtgp '%h'%':.%tge in RO ICTRldRliene ilseneal fi@a‘p&b@ear

pol ytetramet hyl ene terephthal até, cation-dyeabl e pol yester flber

cupr anmoh? um r &P6R, l@|§B§sérﬁéy59mﬁpu£@eté@@owaigﬁ P@atréﬁﬁné #&EFl&S O the
synthetic fibenegay 1h9r©0\éar efan dnt angl ededr conpdiuad .wotth thieese fibers to

fabri using t REVRERBARE PrdTeRoas: diieg Te5 St RECLSrabds: ChRraRE 8 tAgy be
used for a sw peliymera ghedkeethermoplastic polymers may be used
together with the urea compound according to the present
20 invention. However, the total amount to be added
preferably does not exceed 15% by weight.
When the urethane type water absorption resin, the

urea compound and the compound disclosed in Kokai No. 7-
316922 are added to the polyurethane type synthetic

25 fiber, a solution is preferably used, which has passed
through a filter having a high filtration accuracy after
being dissolved into amide type polar solvent. When these
compounds are synthesized, gel is necessarily generated
due to the secondary reaction and disturbs the spinning

30 stability in the dry spinning process to cause yarn
breakage or others. A filter used for this purpose is
preferably a multi-layered sintered filter made of
stainless steel fibers rather than a metallic net of a
plain weave or a twill weave. If the polyurethane dope

35 just before the spinning is filtrated through this
filter, the spinning stability is further enhanced. The
filter preferably removes 95% or more of gel having a



grassiere, an internedi ate wear, sone stretch under wear, 7 October, 2003 -
26 an elastic cord of socks, tights, panty hose, a waistband, a bodysuit,
spats, stretch sportswear, stretch outerwear, a bandid@cteber2008ecr ,

medi cal wear, a stretch lining or a diaperp 5 The synthetic fiber according
to the present invention excellent in noisture absorption also has an
antistatic effect for preventing static electricity from generating. For
exanpl e, when uskte f 4 fratereralsmaklehanty hose, it is possible to avoid

t he disconfort that .1 | It i (N
electricity is genéﬁéﬁgﬁé%%ﬁtFﬁ%néﬁﬁxﬁféﬁﬁf%gaﬁﬁ%%ﬂﬂiggg%%sﬁﬁéhﬁ% t he
friction wth apekiusethane gre syrthestengirenn a frews | tedHvekie Y
fabric conposed,ofuddie, SYNEASIAC d#08F ACeaichdte LotdOndditat¥-85Cner,

i nvention_may be any of a meft-knlx fabric, a warp-knit fabrjc or_a woven
fabric, iR whi 3 3 ReovEeoRelti 1§ EYUERRS 329 Hh WevEeactiM 19f weave, a
satin weave ang:uﬂﬁjrd\é/ﬁtél/}%ol hergoforddieioediisdiyaiabs) ca Haned udementsi ngl e
plain knit, a oublgfnock.ri ,, & snmpoth 20 knié .a.ﬁ%qgggknit and
derivatives thetedOLERRF 13RS Y & GHAD rRErS AT Thel Thied 101 AXSRCHAT a
tricot satin, weigMatdiels idarsad a8 tlesdieipawtemddr, aahreaschel satin

and a tulle, which are .optionall el ect.ed i c ' he use. An
el ongati on of the unrl":tetl}aglrber i%c?ilysnYeZ% lpI} e"’FheJ?Ca]LF%;%:T‘ ?%P?géé%gn%’ﬁ%%%o to 300%in
the direé¢fi on omumssid atf nyretieans rondmbid iobtaived ¢ anditifof t he woven
fabric is pref ¥ r M%?b. | e pol
necessitating t Jgﬁér%/ﬁﬂejfré:lﬂaafbi | t%é ofrgq%%c\?\b | r%c(;:]lt)%d(}ﬁ%ugérr%%g;%)nalpc% _OYI%%I(-:h

other. 30 The figbriicialsithtp thard HrIRaNE ¥5 RIMRRTH R PR R Hr%ent

m/eﬂt i ﬁ” i's SLBB@eﬁIa@_dl.sleﬁhé %yﬂ{ﬁ@i%ﬁ{l 3théﬁﬂ;]é1§¥@'?é m_gbﬂénlﬁegwaa?-, ibnOI
ich the inner wear includes  an undershirt, shorts, a girdle and a body
fur; the sport@gﬁ’é?e’? ﬁ‘},&}%gﬁ% RELRPE &5t aﬁ'}b%;r%ﬁﬁ]t]tqg e 4 35

i ncl udes1st ockiawgsives akgmraitd dolghdrs; saiuichasramided e pdleer molpose of
per sonal adornnent_ i,n dition t hi ' ski f r air to keep a
5 a te 1 %ﬁPﬁéﬁfs ﬁg§§€ﬁ§{%%§%%¥)éHQGkQQﬁ?

body warm 7 OCtober;] api'ng f'orm-and preventing the
body from vi bmmrioegheohdl ery sieerssdd it lraddy mhethich inasr hcedrtdiady to the

present inventign Jpy,08 opid aldy Sl&fddd d used individually.
The polyurethane-urea elastic fiber may be

20 obtainable, for example, through the following process:
First, a high molecular-weight diol such as polyalkylene-
ether diol is reacted with an organic diisocyanate such
as 4, 4'-diphenylmethane diisccyanate to synthesize an
intermediate polymer having isocyanate at both ends.

25 Subsequently, by extending a chain by a bifunctional
amine such as ethylenediamine in an amide-type polar
solvent such as dimethylacetamide, a sclution of
polyurethane-urea polymer is obtained. The adjustment of
a molecular weight of the polymer is achieved by adding a

30 predetermined amount of monofunctional amine used as the
terminal stopper to bifunctional amine used as the chain
extender. Various stabilizers or others are added to the
polymer solution to be a spinning dope which is spun
through a dry spinning machine to result in polyurethane

35 elastomer fibers.

High molecular-weight diol includes various diols
substantially composed of a linear homo- or copolymer



5 accordance with fabric powers to be used, and generally in a range from3
deniers (3.3 dtex) to 1080 deniers (1200 dtex). For exanple, in | eg wear,
the fiber size may be in a range from 3 deniers (3.37dDetobenr, 2003deni ers
(110 dtex); in inner wear, from 10 deni es2@311l dtex) to 10 1080 deniers
(1200 dtex); and in sportswear, from 10 deniers (11 dtex) to 1080 deniers

(1200 dtex). A RN JRYo A0 2 L1 IVLANNG B DS VAL o PufoNET o

yarn in which a non- ol h™an ‘el
twi sted yarn ofdaeplnorp@lmmcl yhrol anpb byt kel ees ter ydival , J@J@f@m@et}mm

obt ai ned. thr ougly & SRTYAOAES 531 8T, Hixed s (URE EOOS | d GoyBiledNd 8
n. etic f|

fal se-tw sted yar nt accor ng to the presen I nvention

may be mi xed V\n'ﬂck}?rcﬁ‘?fe-r t eI @lw%&ﬁ?%%@% t‘hl!chfélus"éh%%rJe%f in

whi ch thege is s Ii ﬁﬁyﬁulwy i Teew f@HdR aﬁtsilédezrﬁedhewqirefﬁaw@ﬁpl e,
the materi al i ncl.udes nat ur al flber re resentedﬂ?/ cot t on,. wool ramm e,

regener at ed fi bB&3Ch c—?psr Y PN ¥GRAon RELIQUIRERRIH G %Jg)fﬁ'Pl

synthetic fi berpd]qpfmntaaﬂq}b];e;%-mMesqwc@I rpdm:qmbnﬁarré-hmthﬂlam iC
fiber having no ol sture hsor babl pun. y.ar m xed| un wth
natural fiber reEpiesent& lewr%ort]t c}l]ﬂfeﬁté’f Cohi an 5 r{gq et mi xed

yarn (m xed w tﬁe‘q‘ndnmtshyt'ﬂaanmggzaou;dla‘rfderantz 's-k&mmﬂ@gdgrowhrgm-grtmm»gt h), a

tw sted i on t doubl e-feed type
air-jet fygxt ure%gD ge ius@}deet #%ulfaﬁ%ognago%ﬁ i ber may be a
filament form t@tr@ﬂtﬁtdml@ﬁ%ﬁﬁow sﬂ@b IimatHy Fieiarnanannidenmi iR ar
changed in the rrh.@ﬂﬁiﬂé@ s didact 'mti@lﬂa&fl S %}ﬂéﬂfﬂméﬁl hape éfndhe

fi ber may be circular, trianqul ar, SEHP {Lé)éki\ﬁsha ed, W shaped,
oct-1obal, flatd d"r FPolymes LysAhedy DY SHISHTASE L% e | nner
wea][ 7bOct oberte QO 25 mmStgesqud and 1250 vealinesthy ﬁdﬁyﬁ]erﬁﬂ Zroup ldst )
prefera in ran Lom eni ni ers cdtex
and a si %I e- flfa rﬁ% 55 < r%ﬁé xfcreg'r%ed-}.tl eci(?éc’ﬁcl q:(Y(I 1 d‘ﬁfg)x to 5
deniers (5.6 dtaebe)rameqmqndiaﬁwGrghie@ﬁ Hdresten Iprqbwmd:e]chctdi@rmi@htwith a
fabric structy;g: sAl\zga t{]%bl’llrp an%r%% I@]rygm sdgpqoa qun\ﬁpd}té onal
sua I e

tri cot machine or aras i‘né at neée nsi'ty i'n a range
from 20 to 40/ |H¥(ﬁ’fer|ar1i’1f0 f\mnbﬁlrtorpé) $thdG% fiber according to the present

i nvention may form lgH ttwéw&dpbqgﬁnémé& R dthed G HIndiGting; ofhe

Fabric If prEf%%%BL hfiégg gf%%&ygﬁy 2, 2'~dimethylpropylene group is
used, a fabric is obtained which is soft in hand, high in
elongation and stretch-recovery and low in modulus in
comparison with one obtained from polytetramethylene-
ether glycol.

25 Organic diisocyanate may be either of aliphatic,
aliphacyclic or aromatic diisocyanate provided it is
soluble in amide type polar solvent or it is of a liquid
type. Examples thereof are 4, 4'-diphenylmethane
diisocyanate, 2, 4'-diphenylmethane diisocyanate, 4, 4'-

30 diphenylether diisocyanate, toluene diisocyanate, 4, 4'-
dicyclohexylmethane diisocianate, 1, 3- and 1, 4-
cyclohexylene diisocyanate, 1, 6-hexamethylene
diisoéyanate, 3-(a-isocyanate-ethyl) phenyl isocyanate,
trimethylene diisocyanate, isophorone diisocyanate,

35 mixtures thereof and copolymers thereof. Of them, 4, 4'-

diphenylmethane diisocyanate is preferable.
Low molecular-weight diol used as a chain extender



in which the synthetic fiber is concealed within the fabric, since the
synthetic fiber is inferior in chemcal 15 resistance and/or

| i ght-resistance in conparison with other fibers and7t@ctoben2@080
deteriorate the quality of goods in whichZse sane is used if the fornmer is
used in a bare state, and since the synthetic fiber has a high frictional

resi stance and ar t u ! 2 nfortab fit
directly toucheéﬁgﬁgagghsgﬁgrEgaﬁggé ngthyﬁéﬁgng}gggghegkn?tbﬁ?égf%ﬁ%e is
preferably one 9iYcohi cht Bepsgnyhenecaiveetl i &, udebutane 8iek,thredd guide

of a half- trlc%uﬁéﬁécé%ﬁ 0L, l@LgeheaﬂéadﬁoPacr Ehnegdnguiids: pfoa pover
net or satin structure basi's fhe"knit fabric is preferably

in a range fronmfiPgthyl 3@0 éTHQ°P¢PQE¢%°kn|@1¢EEY1€n?nﬁlﬁ%%§rstocklngs

socks, tisghts, dmﬁﬁpjfwaﬁe §PpES], | ept fLElyc BHRELSne JHiMbEBandDdYndf ur or the
i ke, which are use or ers nal adorngenh 30 shreldrng a,skjin, from outer
air to keep a Hﬁﬂ?n%%?ﬁ? eMBLEe nO% oF ¢Re Hef HTREREFER $°L bDdy shape

or preventing préfes@biéon1V|brat|ng The weft knit fabric may be knit by
using a conventi onal rcu%ar ittin hosrer k |tt|ng machi ne

and flat knitting 35Bnac%| ORI Iu%%€d7% %e%%?%y ?ﬁ P¢%hge froms to
40/ inch. The syimdkidesfiber examplewrﬁtﬁylﬁwedyamnnaayl b2-knit to form

kni 111010000 S ot Uy ABO1 et Tp 0 phfoa P00re, 2 ndEL AT

may be converte a conposite’ yaf hto f abric. For
exanpl e, theI«ﬁ%nt%#QQkﬁmﬁ%ﬁrrﬁﬁ%ﬁkQY%ﬁﬁﬁ#¥ﬁmﬁ%ﬁrr@nXI%Y#%ﬂﬁﬁ%ﬁ%%ﬁ%rr|b

stitch struct ur;el él'f@zgmpocsl;qnyaéﬂu @yp}b@a)kmﬂedﬂé}ﬁ!iﬁ'@[ 5 wi h ot her
fibers as a pluf arn S|£1Iar to t? Pdie yarn Lp ¥ knit_alone to
forma plain st -NOGY G+ R ERO i ok Ppogrtloe $ sy W iisi s wei ght
is preferably herxaa:nerta'rggbezﬁéd)irarﬂ.ﬂué,o h?,OQ\IgJ(nﬂetH{gslémé 4, Wovshed ylene)
coveri ng yar ns ﬁ%biyé/ n1(%) __uusred é)t h, )qurvevasr ptt‘;idr.d Ly ftoj_y r to
have a retch re R S dlrec i ons
or sol el y in treetlvselfen@ﬁxmme)ralmfe tdre ammertuxfaamf ceﬂs}ebbwwnes or

cam sol es for %tq"yl h'?o m Q%Sorfg éelécgégd ar n \t/ikl ear S preferabl y

mnimzing the 15 |nfluence to the outer wear,
enpl oyed mhermH¢QRM%?QﬂﬁF®W#Qe(ﬂ%mn31§KQMﬁﬂQFEH¥Phﬁﬁ%netﬂﬂﬁkﬁf@ et so

t hat the |ntersfxgéﬁghdxamuﬁ%txg\@%gfeﬁdnaémarp and weft are inhibited when
t he cl ot ang i's V\ormonoﬁfunacstfoﬁ/\el gamlne cIer abl yterrr}nm ransgce from 10 to

includes, for example, monocalkylamine such as
isopropylamine, n-butylamine, t-butylamine or 2-
ethylhexylamine, and dialkylamine such as diethylamine,
dimethylamine, di-n-butylamine, di-t-butylamine,

25 diisobutylamine, di-2-ethylhexylamine or
diisopropylamine. These may be used alone, or mixed with
each other.

Monoalcohol used as a terminal stopper includes, for
example, methanol, ethanol, 2-propanol, 2-methyl-2-

30 propanol, l-butanol, 2-ethyl-l-hexanol and 3-methyl-1-
butanol. These may be used alone or mixed with each
other.

Amide type polar solvent includes, for example,
dimethylacetamide, dimethylformamide and N-

35 methylpyrrolidone.

Polyether-ester type synthetic fiber is one having
hard segment including, for example, aromatic polyester



20 100 g/ n2. Next, leg clothing will be described bel ow which is one
suitabl e use of the synthetic fiber according to the present invention,
wherein the leg clothing includes panty hose, tights,7d0etolerc2@08cki ngs,
hi gh-socks, 25 short-socks or the like. Party hose are thin stockings with
a panty, consisting of a welt section including a waist rubber, a panty
section including a hip rtion, a leg section (including a fopt portion
and a heel portT37) &hdPALYtE-T e uaeiens CeErRR bR LA toe e Rt Rethlege
hose, differenttgrepisthal eteisexrl pal fdehybepectéyveplseitilone ahereoft such that
the welt porti nty section and toe section are often . conposed of a
fal se-tw st tex%guﬁ%dr?‘ila%/rrlfﬁﬁ)% V9 A FaneZBP 1S e SVl Het § cp?lr%%{rp%‘? a
covering yarn iqlyddlhsugnl airms hanet tapetsyhe et gLydobesr | o by pogbdey 1 ene
doubl e- cgvere L.ty a seriw st. r r 7

2003 - 30 sect %éé}lay %@A con%nsa:édlésce#%%{/g%fgg &ﬂ%gfté\m&g?é%eg?(t%%%gPégﬁn.
Panty hose are atidsaid el | r-svorethivle of tazklads aoid yand Mseethynlthe | eg

section into a AVadedPioin which a false-twist textured yarn is used, a
popul ar type 5 in which 100% of a covering yarn of the pol yurethane type

synthetic fiber singiesSersHYditele e iiah ke radfshriiithragditives

fal se-tw sted teiared yadd), isudisets hiioctidshkNidnt L-KRELIdWwiry Cdydre,
covering, yarn gﬁ? the raw yarn or the fals -tmnst,texturedﬁyar .%%e m xedl y
ki t, anbla shdbat ¢ b3 P RRRC PLBTSH St 3 rPidk 9 REVFRRHHFDIET al se-
tw st texturedamrouter usadtacE giff 31y e idvrc kdistiookiyigs spidninganty,
consisting of a wel | I_ngl udi 1S bher pant eGgtion
including a hip portl%oolrs?&cllaé 1:Ici"re]dél es%ﬁ%or%a%&v%]t%e{#?rsetcl}u?sonsfipu(%r{%aa'alctfey
speaki ng, in tR&RAYHS withe aid! tinqgiordinan, fsantexayedd,on and toe section
are often conpezAd, didfetahy1dli9¢daNest é&.’&}éﬁ@é}%ﬁfd}ﬁw Wretdge, type

synthetic_fiber qrf a _covering yarn in wiich polyurethane _type synthetic
fiber isi3ingl &°lretdisiHme $idiigene 2 Emidiaraadjifsed Silii8rarn, and
the | eg secti omiaiiddlheill,0eineelalopomees cHRESed 1gfcd he ssamidi nd of
yarn. Tights are classified in _accordance with the kinds of rn used in
the |eg sectioﬁ%qﬂ%?§1Qﬁxﬁ%1f'tF8¥q%¥ | A ohen %ﬁ?ﬁ\ﬁQ§F'95¥¥ yarn is
used, a popul asalypeuah 25 wagnle siQ@osafe s atey @ G lydum cftddreategl ndet hane

type synthetiggfj Ber Sidagligr £%ndAYPlLTePHENCYd e o XAV XN as

20 higher aliphatic carbonic acid, higher aliphatic alcohol,

paraffin or polyethylene, which may be used alone or
optionally mixed with each other if necessary.

The synthetic fiber according to the present
invention is hardly knit or woven by itself, but may be

25 mixedly used with a yarn of natural fiber such as cotton,
silk or wool, polyamide fiber such as N6 or N66,
polyester fiber such as polyethylene terephthalate,
polytrimethylene terephthalate or polytetramethylene
terephthalate, cation-dyeable polyester fiber,

30 cuprammonium rayon, viscose rayon or acetate rayon to
form a fabric. Or the synthetic fiber may be covered,
entangled or twisted with these fibers to form a
composite yarn which then is knit or woven to form a
fabric.

35 A fabric using the synthetic fiber according to the
present invention may be used for a swimsuit, a girdle, a
grassiere, an intermediate wear, some stretch under wear,



or a false-tw sted textured yarn is used, a mxture knit type in which the
covering yarn and the false-twist textured yarn are mxedly knit, and a
sheer type in which 30 a twisted yarn of the fal se-t%iOctobet,2803yarn is
used. Over-knee stockings, high-socks and short-socks are stockings with no
panty, consisting of a top section in whri @& & rubber yarn is to be
inserted, a | eg section and a toe section. One having the | eg section
reachi ng a 35 tim gblastibecovéroknescks pckigss, openteabbsag a | ower

portion of a knee,is the high-socks, and one reachj a calf is the

Shor t -socks. GARRHEFPS L pedidhaBy S R t BB9° oot BEBFC 1 20897 E5985% 6 LT T 2FChn

the toe secti onsuteevedt gna Coapdsegel, od suppatseri wedicaktwead, yarn,

pol yur et hane ty@fréygﬁhflﬁfn f&peé Q{dﬁ%fovering yarn i n which pol yurethane
I bér is sin S oro e

type synthetic | € e-covered with a 5 fal se-tw st
textured yarn, and theelsygnshketiont bl tdecordngetei bive npyedenitonposed of

the sanme kind of,y, @ionTéifé@lfé@tciﬁslﬁaHgg{% Bal"j’al?n ?cgﬁe%%%hn& s of

yarn used in the [eg section into a woo al se-tw st

v

e 1
textured yarn |3 uSERtHC RPifE F9HLTVADE Y cHtabH0 DR EDTEYY NgFSArn of
the pol yur et hangedeper isynthet i exdhprs, Skieh cuséd A9OUD| RatOVELEdEW th a raw
yarn or a faLse-tmﬁ;%ed textured yar #g used, a nixtq%e kni% txﬁgﬁln
whi ch the coverBHYEY P Gndt He® riX 'Ey’g? ofr© tHeP1d R FHF SPMERKE U vrn
are m xedly knidkimsthde bisdeeto ltthé Vienth hddehon dvatsiedeyeetr Déithels aw
yarn or the false-tw st textur rn, is.used. The false-tw st ring
process may be %ear}%;a\\'e%e%ﬁartbbc@?%gy aJhril %I}e C Jr{b%%lt?i%%aa o%e%%e%cg ?t)r%%:%]udi ng a
pin type, a fricidoion with a mar bedat typegien Eie -passenger 200t ype or

ot hers. Unless g O POSE, the present invention is hindered, the
pol yur et hane type syntcﬁetlc&'fi ber may_ be conpositely m xed wth other

fibers such as cel IThosiabFihaonpnsriirh W STHP et hofiPen agfofitiihg
met hod, astw stidgHethakdit A reamosdl endplse-dny i g weresthiod. A
m xed-knitting wth other fiQ_r& be. suitably used. The polyyrethane
type synthetic %,gl}?ﬁa]rc Usaed"?’fﬂ%'t neﬁlaéb”tﬂ cﬂrhl%d“’%"ced'br%k?ﬁlcfb Phehrd ent
i nvention has ahd ivaerersifzabitic ainangied romplhidemesre ( 3 3twit EX)weavel,0@ 30
dtox). The raw e ST Y ddNa SR Hifaep ) M loed RIS
type synthetic fdlardesused fngle@laimiknithg shapubleeckizidi m snagide
from3 29 knit, a pique knit and derivatives thereof; and the warp
knit fabriec includes a tricot half, a tricot satin,
derivatives thereof, a raschel power net, a raschel satin
and a tulle, which are optionally selected in accordance
with the use. An elongation of the knit fabric is
25 preferably in a range from 30 to 300% in the direction
necessitating the stretchability, while that of the woven
fabric is preferably in a range from 5 to 100% in the
direction necessitating the stretchability or in two
directions orthogonal to each other.
30 The fabric using the synthetic fiber according to
the present invention is suitably used for inner wear,
sportswear and leg wear, in which the inner wear includes
an undershirt, shorts, a girdle and a body fur; the
sportswear includes spats and leotards; and the leg wear
35 includes stockings, socks and tights; which are used for
the purpose of personal adornment in addition to
shielding a skin from outer air to keep a body warm,



deniers (3.3 dtex) to 100 deniers (110 dtex), preferably 35 from5 deniers
(5.6 dtex) to 70 deniers (78 dtex). If the fiber sizeis |less than 3.3
dtex, a yarn strength falls to cause trouble in the {f@ctober,2@08ss such
as yarn 7 Cctober, 2003 - 32 breakage, or ,t,o deteriorate the stretchability
and the durability of the resultant stockings. Contrarily, if exceeding
100 deniers (110 dtex), the binding force becones excessively strong to

i npart the wearghapind e afiprieesn vand cereverting Ithe hbedy B he
transparency angyjincsgase the hard touch of the resultant stockings. Wen
the twisted yarn 1s used, a count of twist of the yarn may be opti onal

i rrespective of sizés OFPRRFLEMIN FNe oF ¥ethel kg écdlkgﬁal? rﬁ‘iﬁ‘b‘?ﬁ?’dé‘ii theRearn
10 col I ecti vene@ﬁeg@mm@ﬁm angly the & rsamey edebdded Yini s | rmroved in

conparisop with the arn or, t.he, fal se- st.e ar Th count
P os. honeveraCiSr AL A FAFLE R 1 s YRS O S SR
pr ef er abl y fromsa tande Sbml |Mdaemisdrpref &3 ablex f riom IO td]erﬁim:sTl M if
e L ot ol (126 ol 2o MO0 ) My TIPS} AR ) o
e- n% catchies to

from each ot her ose he transpar nc'y he Si'n
cause a so-cal |l in surmange) dpzovesk)deniGorg ridid ydtenf) eb@eJeQﬂ MPBLEOCD T/ M

Kinks . may ocolr tirdag Uhe kNi-kidng, and At 3d adsiédeed 11t Leops of

a fabric to signi or at appear ance. knit" fabric
becones bPased 8¢ hi?fl}ﬁrs df1 200 stk yiarand lsltﬁﬂ%ﬁt%qrranﬁ%tw st yarn

may be alternais densed if Qrtetzbje &@Iidsmmedﬂm thedeasse) ) Qn&ralﬁn et

wth tw sted yarns alone afib LkSJrze Is. in a 25 range from eniers (5.6

dtex) to 200 déf @fs qRdord eB()C Jé"f%raaﬂ?ay’:ef RGHR™M0 adéiﬂ‘é‘?‘%e e to
100 deniers ( J»émcdi @()nonnmaamef afsthl ylsf ek d] et sar Je'f.l.asdim()yaml 75

deniers (84 dtex) fiber. size | t han 5 d er t he
resul tant pr od&tt"flss |Y|a§6‘| é’fT & 518y 'I?]tﬁfstltc Y%k % qers%nr eez]'gﬁ(%&cglat ra(rl ly,
i f excekHing L‘c‘()@:mly@m @mmM);hnmmmmnrbe@rm@qw, tan @drand

l'oses the transpar %gﬂq.j &, used {rProduci ng
panty hose. For exaﬁ% le, a panty ose cli rcr}‘\oar nitting 3 machi ne can be
used for this purpose, preferably having 300 to 600 needles and a cyli nder

dianeter in a range THe @¥nth@2 itc0 flibet EBcok ddPRRY th0Presetz A knit
structure of t he \%%ch:lonh(r)nzgrs bles mrnlg;[ecJ Iwrgéhe%ther materials in accordance
20 with the use thereof, in which there is no limitation in
kind,. form and size thereof. For example, the material
includes natural fiber represented by cotton, wool or
rammie, regenerated fiber represented by viscose rayon or
cuprammonium rayon, synthetic fiber represented by
25 polyester or nylon and, further, elastic fiber having no
moisture absorbability. A spun yarn mixedly spun with
natural fiber represented by cotton or other fibers, an
entangled mixed yvarn (mixed with fibers having a
different shrinkage or a high-strength), a twisted union

30 yarn, a composite false-twisted yarn or a double-feed

type air-jet textured yarn may be used.

A configuration of the fiber may be a filament form
or a staple form. A size of the fiber may be uniform or
changed in the lengthwise direction. The cross-sectional

35 shape of the fiber may be circular, triangular, L-shaped,
T-shaped, Y-shaped, W-shaped, oct-lobal, flat-shaped, dog
bone-shaped, hollow or indefinite. In the inner wear,




and includes a knit structure, a tuck structure, a welt structure, and
conbi nations thereof. Patterns nmay be forned thereby. 5 Also, a | oop size of
the panty hoses is not limted. For exanple, a so-ca t ' may be
adopted wherein the knitting operation is rried out while changing a

| oop density in the course direction which™'s a tuck-in depth of the needle,
or a loop size of a so- 10 called mating yarn may_be changed, which is, used
in a mxedy KPPPTBEGRET N9, legcieal BSeovertakdyafhze al StPERERTARWY niBr a

fal se-tw st textUrgglqdaf Pom s PIESEEr £0%li 4 | Qhex f €668V DY gendéts omes@ dyeing
condition, a finishing $gent'cond|t|on and a, final set 15 cong%élo f the
panty hose are $88%} i #¢ el BHeIHRyE bEAMeRE i Hhaf | 5 sth e t BANIBE IR/(Q)E FOR

CARRYI NG QUT THEeh NENTS O\ Tdeepy esend dewdets ons V6 | dtde) delset i bechot nore
20 detail _below with reference to th referred anples_bpt, _the scope of
the preseft in Jrff”r‘b‘ﬁéSWB‘EE%It‘?\o?r%‘élg‘?‘gsﬁ?%t%%lt%e@ };ll.alﬁalfﬁé; regard,
nmeasur enent s ofsthectwespecti ve characteristics shown in the exanples are as

follows: 25 [A] Wat rpt | ' | resin the water
absorption resin ise%r‘%g%gu}gﬁe?nfaéﬁid‘gcrg%y%g}g%?ﬁﬁ%%f%r 2 hours, and
an absol utely drgnvertiimnal heredt imaghinerey. a Theechehengaeling &t dmer sed

i vater at 25Gded1 Aod@il etk f YRUE 400 24 ASH B0 V6! B iden redsur ed,

fromwhich the water absorption ratio 1s calculated by the follow ng

equationlf1): Whish drerpintheris ibiher BeoRrgHT to (Wt HTREFMGI ned wei ght

. abiol ult ely d_r;vnvé’z&ié&i afdy Xt(ﬂj&ﬁn /kxﬂp@uﬂimj el dorsk yom/e:b@hlaicfl)irﬁ B héifcﬁtﬁﬂ];g_t B at
reak, elongation at break and. strength- refaini rati o of. syntheti i ber

R 77 ot obers DA Ty SRTE (1D a S AT T (6F SRt L e

at nosphere at 20CwEP6IRH Hatspsiiheriac Ailmer ats 300xObedRviGiwsgiere B),

and tested in t especi i )Y L | Hekrlt

avai |l abl e from%q?{[llg’ %%Ai%%an%afs%%ﬁ?%oﬁnlﬁ%ﬁf i}éﬂ-'lt\%]at aé%)gst

pi ece isl§¢taﬂreﬁiﬁﬁﬁn¢aﬂaﬂdﬁﬁﬁfﬂkﬁhﬁﬂrqﬁﬂﬁﬁﬁpgﬁr%ﬂ(ﬁﬁﬁpé%&sqprﬁﬁ%hpf_SQO

mimon until broken. AwdFengld @ik anaplonastdore kit atd end Qqidmeidyi ti al

| ength: 9% at break are neasured. The strﬁngth-relalq%ng ratio Jjs
cal cul at ed 10qu gq@%mtwwq 231}9 same is used if the former is used

in a bare state, and since the synthetic fiber has a high
frictional resistance and thus imparts the consumer with

20 uncomfortable feel if it directly touches the consumer's
skin. For example, the knit structure is preferably one
in which the synthetic fiber is used in a back thread
guide of a half-tricot structure or laid in via a back
thread guide of a power net or satin structure. A basis

25 weight of the knit fabric is preferably in a range from
20 to 300 g/m®.

A weft knit fabric includes stockings, socks,
tights, underwear, spats, leotard, shorts, girdles, body
fur or the like, which are used for personal adornment,

30 shielding a skin from outer air to keep a body warm,
compensating for the deformation of a body shape or
preventing a flesh from vibrating. The weft knit fabric
may be knit by using a conventional circular knitting
machine, a hosiery knitting machine and flat knitting

35 machine at a usual needle density in a range from 5 to
40/inch. The synthetic fiber in a form of bare yarn may
be knit to form knitting loops together with another



Strength-retaining ratio ($) = (Strength at break in atnosphere B/ strength
at break in atnosphere A)xI QO (2) [C] Stretch recovery of synthetic fiber
15 The neasurement is carried out using the neasuring7 Ogtobene2008 aced in
at nosphere A. Atest piece is stretched by 300% relative to the initial
length (LO) and quitkly returned to the-dm%ial length at the sane rate,
which cycle is repeated three tinmes. In the third cycle, 20 when a chuck

gri pping the tesibpregarnetdrnsayobéheonvergedatopascompasiceryaspopdiag to

the initial Ieng&hbeLﬁ%i?h ?ggg£g?hfgg ggasgogd ggm |ch oSkLESS applied to
a

t he chuck becones Zéro refc OVer ra |o 'S cal cul at ed
by the equationsteugjuresistiedes aeb@verplélﬁ@stltqnoandLa harexribsLo

(2-1) The lar 9&{@@5‘ é{f@eeuréeC@Hsraorpﬁgsﬁgﬁe%sfntQs%erscm?{yt 1:11181?

Moi sture absorbing/rel easing property o ut el
dried wei ght ofwathretleesriihens aapuat Plbedt nersypineiae t@b@heléaﬁ%asured

(the drying Con?éfﬁoﬁr mﬁya%e795i€0518n80965f89ﬂe£ ﬁléfﬂu§€ﬂt@ﬁessure)
After being | he ‘at mosphere A B for 24 hours,

ght
measur ed agai n. 1BE@EHODh ?ﬁé%%hn%%sE?%E %%?be%tlé%hth% 9%?%?UV%1%%%0+%tlon

ratio in the at[ﬂﬁéﬂ@ﬁé}@lfﬁinl§ r&ﬁé@uf@@@dl@yt@hzo@qgﬁ;ﬁﬁ on (3), the noisture
absorption 7 Cctober rati at nos

1o ) he g ere I S catf f by
the equation (4), a%% %5 %ﬁV%Y%?e %%Eb?bl%%Y?5+ AsT B %b?f?t?r% §5204Y
cal cul at é@ by tMee@qmmlemm(éﬁ wadyp sdnd ewabsoyatnontoahawveia at nosphere A (%

by 5 weight) = bi I 1 & TOEPRLT G A& QHtPnV\P%Q(E\%%%&OQném?P«;O' ute

wei ght (3) Nbls?ure a sorp 10 =
(wei ght in at nodpreeions Olab%@l%llb m.'glm)wm @bsen:m@nmelghthqznqom sture

absor bi ng/ r el eagime @hiddd yaé BRY V8 G ldamis M SEEE SPPOFDigOomeatio in
atmosphere B - Misture absorption ratio in atnmosphere Adéﬁ 15-%25 H%%ger
e

the noisture af&RFMETHh $4itd ot 1Ne WAt tHel i 2R 1Ae 3G
moi st ur el5absorinfigigmieass Nnthabbktdy weam, i iplan fwsdee fs preferably

employed wherein warp and weft elastic fibers are melt-

bonded together so that the intersecting points between

the warp and weft are inhibited when the clothing is

worn. A basis weight is preferably in a range from 10 to
20 100 g/m®.

Next, leg clothing will be described below which is
one suitable use of the synthetic fiber according to the
present invention, wherein the leg clothing includes
panty hose, tights, over-knee stockings, high-socks,

25 short-socks or the like.

Panty hose are thin stockings with a panty,
consisting of a welt section including a waist rubber, a
panty section including a hip portion, a leg section
{including a foot portion and a heel portion) and a toe

30 section.

Generally speaking, in panty hose, different yarns
are used in the respective sections thereof such that the
welt portion, panty section and toe section are often
composed of a false-twist textured yarn, polyurethane

35 type synthetic fiber or a covering yarn in which
polyurethane type synthetic fiber is single- or double-
covered with a false-twist textured yarn, and the toe



obtaining confort, and preferably is as large as possible. 20 [E] Col or
fastness to rubbing in a wet condition of synthetic fiber A bare knit
fabric is manufactured by a circular knitting machi n§_ OQRtebeyp@003/ai | abl e
from KO KE SElI SAKUSHO K. K. ). The bare knit fabric of test fiber of 25 1.2 g
and a bare knit fabric of polyanmide (Leoma3®2-d/7 f available from ASAHI
KASEI KOGYO K. K.) of 4.8 g are put into a stainless steel container and
dyed with a nonsesuléanhgynpéatbupgededysoltlgabanabBkatke BG:290 aynthable

from Bayer K. K.)_of 0.0 n_a dye bath of.pH 4.0_30 (adjusted by acefic
hera and ammom YATSe Favhy hPe8stre; SFhge kiRt Lo adneraabre, WHsRYERGE
treatment with of aparc ased ihﬂﬁhalBt@‘aaatiahlentooa1ﬁbbhﬂf¢f¥p6E1NAKU
K.K) and a so tre t c | u ng_t S
K s it h varoh 28 b B ERLGBL &, CORKLaEER ar ity B8R 1 pdphlat PEELE
testing. A col oknfekinkst0dd @ﬁb@imgV¢niangarnonﬂlthenp¢kYWr€bh@®%r?zP2003

o3 esti med ) engeor dances W Rl S b 08491 INEoGLLAILEN a | SaPprh "

conmparison with triterra o fo gor
wor st and grade®s ?sf@h%eb€@%5t¢® texture@dgapnn bétﬂé@%rgﬁa@é%tqf@okEltthe

estimation is Stppseihipeiyn megle @Hv@rﬂﬁ&eﬁaﬁﬁeaﬁ& 8h8r AER ﬁér@ Sr thé]
Preparati on of tocqugs and estimation of confort ther %%?%5panty
KA

hose are preparBy 5 BEt 9 %9%5%W%%t¥%ﬁ%lar%aﬂ%§eﬂﬁ%e E??cu??
machi ne a® dESCfYﬂ?@dlﬂi)edllﬁ)ﬂ\ChAa ﬂxﬁhsmeéd el | 60 thentawdyyrkndt false-1:1

tuck stitch structure uret hane type synthetic fiber of 140
deni ers (155 dté§ st g?%ﬁ%%?é t it%ﬁ%ﬁ'yarn (a) of nylon 66 of 56 dtex

/17 f and a coveri nglights (e thquws£b¢mam$$n@iahc@anmtmprnmﬁﬁiﬁiing

avail able from %yyég%ug ret ur et type
el astic fiber %§4 eniers :§A% $a&§%.%rg€}€g1?%ﬁg 7, § which is
si ngl e- cover ed $®#¢hien f ek W%ta tl'ékl? PRIt igmy nao¥e%y$%t-'%n ANBR e er s

(33 dtex)s/ 10 fsdoésdred @énel@ﬂlﬂ_/é‘ﬂ)ée{ki , Sianghd €1i419€d | oftse eIk @ panty
section 20 and a toe section are n]xeqHX% hit with the fal -tw st tex ur ed
I

yarn (a) and t RPTOVRR I RAYSF #5119 0% SCEHIH aYe (RALRL SRISY the
panty section icf knifalseatwilstl detckursdd t;cahrrsl sl yusetidie thyepesane yarns

over oy DarPOSRIndUlk: PEGIENdOT, SnlSHBetdan 1F idn WRMrEmMN @

covering yarn ( prepar e
type synthetlc flber is 51ngle- or double-covered with a

20 false-twist textured yarn, and the leg section and the
toe section may be composed of the same kind of yarn.
Tights are classified in accordance with the kinds of
yarn used in the leg section into a woolly type in which
a false-twist textured yarn is used, a popular type in

25 which 100% of a covering yarn of the polyurethane type
synthetic fiber single- or double-covered with a raw yarn
or a false-twisted textured yarn is used, a mixture knit
type in which the covering yarn and the false-twist
textured yarn are mixedly knit, and a sheer type in which

30 a twisted yarn of the false-twist textured yarn is used.

Over-knee stockings, high-socks and short-socks are
stockings with no panty, consisting of a top section in
which a rubber yarn is to be inserted, a leg section and
a toe section..One having the leg section reaching a

35 thigh is the over-knee stockings, one reaching a lower
portion of a knee is the high-socks and one reaching a
calf is the short-socks. Generally speaking, the top



machi ne avail abl e from KATAOGKA Kl KAl K. K. by stretching a polyurethane-urea
type elastic fiber of 20 deniers (22 dtex) at a drawratio of 3.0 which is
singl e-covered with a false-twist textured yarn of n¥lQ@gtelenf2003deni ers
(13 30 dtex) /3 f twisted at 1800 T/Min the S and Z directions. Next,
after being preset by a conventional net modl -the gray panty hose thus
obtained are sewn with a sewwng thread (prepared by plying and tw sting two
fal se-twi st textckioh yandistlod 1hyd osedbiohs 30relenf vers ¢SBpasek)of 1d 35 f).

brown i ch 15 S Segrrars e da RN TR oD IS Bt fefpe nio @
subj ected to a fil®xt obera QOO in@varn nah weich opcn)?e’wmtiwnet'eymﬁ oduct .
(1) \Wear conford, Jﬁﬁbi?f@@éegrvfé‘réﬂg?i@e %%du@%?&@éfe&%ﬁ?téd to

| i ght exercise i'n.a room at tenperature 5 arelative humdity
of 70% RH3f or 1R heniveist THRX YA ¥adeh ci aRd i shey 1RT I§9REERN ARPESRF of

about 5 knl h Aa‘d@rse@@im{ Qﬁalj‘@bé hf‘or@&@ééd S&f Eﬁ*@YSa%@ Bidd I@mqryrnn a
breeze for nut es, a trmik%ﬂ earlqg conducted on.the_ wear confort
f

i ncl udi ng senso? 5§ ke d:f I heRS %‘F‘iﬁrﬁ:%l‘i”rﬂ? § OF y3EN v gkin
touch is good" ,usédle:irre uhse au.e@lrsecfteﬁdm insd raetw&tamy iﬁgpé slxgomli'ch a

"supporting for ere is, wear JESPE ctive
sensory item |fs:el THE ed tbei/xnw%Ef eyeﬁrepl%slﬁ‘?fi‘t |abrP°sF§/s]t em Bl vvhl%ch 5is
very goodf0 4 i swfgmj'd 1% o diddwereing Yarns ofl Slsd |ggﬂtywrew’1c'gm)ctymmd 1 is
no good, An_averAas aldie fler Iihd AL b &l d AR, f o

val ue. (2) Tran parency eg section A sensory estination |s cond cted by
ten subjects Vard ke ywiteddRxturedtyaw d1 hsadark fuiige dfhito the

leg section by & dd &r ﬁrﬁ&tﬁsﬁﬂﬁdﬁkﬁy@ﬁ&ﬂ M Sdw Yy oathe 4 1S
good, 3 is indifferent, S sllghtlc%/ no%%ood and cll‘ls no od An average
val ue of the t%ss%‘ﬂi‘@rﬁts GeX TS Stf &% G Ye ’\z‘aﬁué‘ SW5if%ar ance
of fabrizsin | G:g?pﬁae(itﬂ @hith A.; Vil eaditRif Athd Tarondinat esk b‘.yhé en

subj ects wear 'fqagt e:f lasqtyc[ seséo estiymate tcpe appearance of a fabric of

the | eg section Ie- step est r’?ﬁatlonls S8t €m in which 5 is very good, 4
is good, 3 is | nd| fTher diatl se?tvsisd] itggnturing gouesanaraly ike e oMt 30
average val ue r{ LM Hohveh IR EHAS A% ieRiTUERLRS avaglqle (4)

Moi st ure absor b| ng/ re eaS| ng property

type, a friction type, a nip belt type, an air-twisting
20 type or others. Unless the purpose of the present
invention is hindered, the polyurethane type synthetic
fiber may be compositely mixed with other fibers such as
cellulosic fiber through a covering method, an entangling
method, a twisting method or a composite false-twisting
25 method. A mixed-knitting with other fibers may be
suitably used.
The polyurethane type synthetic fiber used for the
leg clothing according to the present invention has a
fiber size in a range from 3 deniers (3.3 dtex) to 100
30 deniers (110 dtex), preferably from 5 deniers (5.6 dtex)
to 40 deniers (44 dtex). The raw yarn or the false-twist
textured yarn of the polyurethane type synthetic fiber
used for bare knitting has a fiber size in a range from 3
deniers (3.3 dtex) to 100 deniers (110 dtex), preferably
35 from 5 deniers (5.6 dtex) to 70 deniers (78 dtex). If the
fiber size is less than 3.3 dtex, a yarn strength falls
to cause trouble in the knitting process, such as yarn




Tests are conducted for sinmulating the novenent in a hot summer environnent
and for sinmulating the novenent in 35 a cold winter environnent. Test
conditions are as follows: 1) After sitting stationar? QctabercRO03 for 15 7
October, 2003 - 38 mnutes in an environnental test roomair-conditioned at
a roomtenperature of 26C and a relative-hd#idity of 60% RH, the subject
wears the panty hose in the environnental test room An anount of
evapor at ed noi Sinﬂrﬁcw,ercaﬁ eth détorierdte gth@(};ﬁf@t{bl@eibihet}slmjcﬁcihé S
measur ed by an g argl rrete vai | abI from N SSH N SANGYQ K. Qf Af ter

rﬂ

sitting stati ofAHid T hat ef%‘?s CA RSN EREY t est
room air- condi téxgreetiiatg 100 chenitenpefblUrdtext) 20 aroiadired afornae humi dity

of 65% 10 RH, t sy er_e re t om
air-conditi onecﬁbgct a r_geg%%g'esarr&(%g urépoo qd%lmnpoéy ?{%ve %S%t 31 of 90%
RH to si bl at e @PHstsSsATEree len\a g orfientasarid wezses thve pamspaoyey ﬁafrtder
sitting statianaiidasdnb Giald dQler bl SN M &6y dnyd ot ur ns

agaln to the forner environnental test roomalr-_con tioned at™ a room

tenperature of 20C AW th8 distedhyArdl the FsBbaRIGOHHd af tisttatonari |y
on a chair for thkb ynmutn%% PRigptsidias freypddonreals taylids sy i s a
sinmulation of a dml@g fein a sque season#g%éfnn the 20 environnent al
condi tion at a¥"ddm erﬁ?elrsaﬁ T BeBICHh P Y tiR% ¥R dity of 90% RH is
a sinulatbon vvtwi]ldm:lmmmtls snatraiamra:r yanm ttkh;a xmpuﬂmmweareiatsttacny
environmental ganditlon & 3 'OGMLEIRGr AUhe G 206 Yy BT Yl IS e

hum dity of 65 sub ec@’ ransfers in
air-cool ed houseigigd yarst at'ﬂllma:rwurtﬁﬁe:’fe tmlm atmzmtﬁmg itso HI‘rﬂf§Ita@§W to

sinul ate the agtug ra(fllg%t fMﬂn GQNdid 10 S @APPS%&@%WOA%% g gubj ect

wear s sunmer outer wear brassi ere, ‘shor ‘cott on sem - sl eeve

shirt (cotton 3% rp”@loyé's’tl"br Moy Preferakln |fg}‘lﬂm G0 ttq pﬁcﬂ(&/é‘dﬁ‘br Ifo®deni t h
no |inings, soeléunt( e tyisk0QY )1es% ftwarﬁlstoy 1/061 @8 e -FEntandhase are

measured every 30 s s at a 0 cm above a patella by
35 using a sen$6P3% 1‘%‘3 t(&f‘r?ﬁ &P@%n&%\edlwr\ﬁ%%csq'o?ﬁl ng,
avai |l abl e fromt8kl N-lﬁlgllé-lfll&)neﬁftt entivhies] tof atauseary sarcaldled rthorel5 7
Cct ober, 2003 %%apanese}". Contrarily, if exceeding 3,000 T/M, kinks

: may occur during the knitting and partially knitted into

20 loops of a fabric to significantly deteriorate the
appearance. If the knit fabric becomes biased by the use
of twisted yarns, S$-twist yarn and Z-twist yarn may be
alternately used for the knitting. When the leg section
is knit with twisted yarns alone, a fiber size is in a

25 range from 5 deniers (5.6 dtex) to 200 deniers (220
dtex), preferably from 10 deniers (11 dtex) to 100
deniers (110 dtex), more preferably from 15 deniers (17

~dtex) to 75 deniers (84 dtex). If the fiber size is less
than 5 deniers (5.6 dtex), the resultant product is

30 liable to break due to lack of strength. Contrarily, if
exceeding 200 deniers {220 dtex), the product becomes too
thick and loses the transparency.

A conventional method may be used for producing
panty hose. For example, a panty hose circular knitting

35 machine can be used for this purpose, preferably having
300 to 600 needles and a cylinder diameter in a range
from 7.62 to 12.7 cm.



mnutes in the environnental test roomair-conditioned at a room
tenperature of 20C and a relative humdity of 65% RH, the subject transfers
to another environnental test room air-conditioned a7 @ctobert2008r at ure of
10C and a 5 relative humdity of 40% RH sinmul ating a wi nter season and
wears panty hose. After sitting stationaril’y on a chair for 15 mnutes, the
subject returns again to the fornmer environnental test yroomaiyr:-condjtioned

at a room tenperat (f EFt BRI UGENES ref abhe PIMFN deseHi1SFBRE It s

series of envi ronreiiel ud@Nd LIPS dSr@chrdl) ad i Oick draudhkabtey, |4 felth a

W nter season wherein the epvirqgnmrental condition at a roomtenperature of
10C and & rel ATV HR 0130 SFODMITEL P8 LS TRODy T VRIS (T Riibj ect | s
stationary in tfermed dossreing. t he 15 environnmental condition at a room
tenperature of 20C

a relative humdity of_ 65% ' si ol ad i en
t he subjéct transfgpghgs?’nt% PHedt et h%%s%ﬁl%r%aﬂl%’/s}f%%%n% yﬂ&?hfélrr{'aj?p‘3 S0,
according to tHar tesmple, | mo-atelldd Sxshidning mdpthe mdertriiti on as
cl ose as possi hect r i rs r i ere,
shorts (cotton%ﬁeoroé}g)n? %oﬁ%%ﬁjﬁ.eé%%% I‘goltf(b)%léa‘gro%p p%‘%?e‘??%%m%, a
seni-tight ski rahqpbinest eroERVE ity Nt | i1 mpur st dkdreqieltn o 1Bo%s and a
winter coat (a adage idiMREIon oR2%He: MEadlid y disd dedhes PaNtys hosRs i s
nmeasured_every 30 seconds at a point on a thigh 10 pq%?bove a patella by
usi ng a $&nsor CFheHIRTIMNY A Tt et Lﬁ}é?ffﬂﬁf;'di"f@lc i+%hiH &4 otthithg,
avai l abl e frommSHdIE Haie DodNimys sididhastatedraridy ywrm, chair for 15
30 mnutes in an environnment al tes{Froon1ajr-con3£h%%ped at a room

0 )

t enperat ure of I FHE &5 R R R XM subj ect transfers
t o anot her environnentmiegegstcondioman f - el inpreshditt onm oandyaiper at ure of

30C and a rel ?dn"dﬁﬂ‘aﬂ dig yftﬁisgrﬁjﬁﬂg}&é'éﬂﬂﬂﬁcﬁa SHES AHaBlet

envi ronment and wears pant ose. er"sitting stationarily on a chair for
10 mi nut 8, t heondjtdan i@ty diehjradttetl hade rasdfiat Mdiiied atd 22y 188 hr for
15 7 Cectober, ZQA3 onalGy MNH@eq.after which the subject transfers to a
further environnmental test roomair-conditioned at a room tenperature of
26C and a relative humdity of 60% RH and stationarily sits on a chair for

15 m nutes. ThiEESTeMOPES FOR @ARRYING TR THINANVENTIONS a sinulation of a
O e 1 2 VS SR, WIS Y T Ao P 2 2
20 detail below with reference to the preferred examples but
the scope of the present invention should not be
restricted thereby. In this regard, measurements of the
respective characteristics shown in the examples are as
follows:
25 [A] Water absorption ratio of water absorption resin
the water absorption resin is dried under a reduced
pressure at 70°C for 2 hours, and an absolutely dry
weight thereof is measured. Then, the resin is immersed
in water at 25°C for 24 hours, and a water-contained
30 weight is measured, from which the water absorption ratio

is calculated by the following equation (1}):

Water absorption ratio (% by weight)
= (water-contained weight - absolutely dry

35 weilght)x100 / absolutely dry weight (1)

[B] Strength at break, elongation at break and strength-
retaining ratio of synthetic fiber



hum dity of 90% RH is a sinulation when the subject is walking outdoor and
the environnental condition at a room 10 tenperature of 26C and a rel ative
huridity of 60% RH is a sinulation when thg subject {7rQotébes, 2 an air-
cool ed house and is stationary there. Al so,” according to this test, to
simulate the actual clothing condition as close as possible, the subject 15
wears a summer out er Thearsyndhietdssifdber éﬁoi?ﬁt(§@¥tgﬁ hawosyin Akeni - s| eeve

hirt tt 5Q0% / t 9 ), - L ki I % wth
P 11t ng) and SBERPRERs f hokusps Bic (AbRTEPRES AN (L EI P | <
measured every 3@ (d@nmosphede al),2apad Besebdaihhtpb d@spectbewe a patella by

using a sensor, for asuring a. tenperature/ humdi L £ hin c%%t i

avai | abl e from StRSEhegecby A‘ntgﬁ'ﬁ&ﬁrfe Fsgeﬁpﬁgfi%lmétﬁY%l c}?%’r ;%eo&l from
a thigh pbrtioK.wf. troacsBNLEIN.S Tieasneasdrbygbvapditieheis €hatavaitesdt e
from Nl SSH N SAN K.K. .. (Example.l1),, An,i r edj at e, prod avi ng
a term nal iso@@gﬁétéswgg 0 %aﬁﬁednéﬁlPéagéﬁﬂgﬁ16?0%6 %@r#@aby egﬂS%;u of
pol yt et r anet hy| erte aginpdel dfaGioNgma/minbentiiveralen pohestitengieiapd asf 1830
with 168.1 part ight of 4. 4' .di n n WRYele |
nitrogen gas at%%%%ﬁgggoé (é%&aﬁﬁyéetgtgﬁgi%gﬂ?%gf f%ﬂé%ﬁ?g¥$2€é?nﬁ%ﬁ$. Thi s
i nt er nedi at e pr @dec mepsiyneer. Whe 35réngsbrvetiabpingi vatdenis salaratad de to
obtain a jgol ut iy Vi .can tration ion of the polynmer by weight.
Then, a d}nethyl cé@%nﬁ_eagéﬁgtﬁgg'qontain[ng 14 7 Cctober, 2003 - 41 parts
by wei ght of ethyl en8#irematd-zegazningarasigy(¥hei ght of diethyl ani ne was

added to the viol ently-Stigr@fgthnber BRhRt n PALNOESNELE UB pretremftiaiat a
pol yur et hane urea pol ymer sol uti on having a concentration of 5
appr oxi nat el y 3b%ealr dnhataosppereafdx18Bsor pt2bn resin having a
nunber - aver age l.e I rein e to as M) of 60,000
and a water absg? t%gkgﬁgﬁsgggkv%?goga)?gégggfg%tfégﬁéosed of pol yet hyl ene
gl ycol hal¥ng affhihmedsuemento00, 18, carsiednedt ons thg he MeFWHEHY| met hane
di i socyanat e wasgnaqdameard pTated Wnt BthBSpReL¥ Ul of bege-piéed 1wl ymer at 25%
by weight. This solution was _m xed with an a tloxldant1 a0 ti-y II@Q ng
agent or ot her s StTekgheds by; 300 rpdpfave: FAnt Dot Jhkt2 1.%@&@@ )%t 15
i sopbutyl ene adqudtkel @eduirned pel yherinitpalrbsngtianat the same rate,

which cycle is repeated three times. In the third cycle,

20 when a chuck gripping the test piece returns to the

original position (corresponding to the initial length

L0), a length L is measured at which a stress applied to

the chuck becomes zero. That is, the stretch recovery

ratio is calculated by the equation (2-1);

v 25 Stretch recovery ( %) = (4L, - L)x100 / 3L, {(2-1)

The larger the stretch recovery, the better the

recovery.
[D] Moisture absorbing/releasing property of syn;hetic
fiber

30 An absolutely dried weight of a predetermined amount

of the synthetic fiber is measured (the drying condition
is at 70°C for 2 hours under a reduced pressure). After
being left in the atmosphere A or B for 24 hours, a
weight is measured again. Based on these measured values,
35 the moisture absorption ratio in the atmosphere (A) is
calculated by the eqguation (3), the moisture absorption




di cycl opent adi en, 2.5% by wei ght of N, N-bis(2- hydroxyethyl)-t-butyleam ne,
0. 3% by weight of 2-(2'- hydroxy-3', 5-dibenzyl-phenyl)-benzotriazol and
0.05% by wei ght of magnesium stearate are added to b& ©atobez)280Q3ni ng
dope. A solid content of the spinning dope was adjusted to be 35% by

wei ght. The spinning dope was fed to a dry3$pimni ng machine having a hot
air tenperature of 240C and taken up at 800 mmn to result in

pol yur et hane- urest bb atit | €hé | Detiopdh@be £B) degi eatiscuilétécﬂ | Byrerit s . edRaat Jomhose

was prepared whj]e usi this elastic i n C eof and
subj bcted to a bt LA\ Fefll ottt ine rdef g PRl LY SEERL TThes
and results of d¢habcwesired dsy wmeeegwmmwomn(ﬂhble 1 The 30 pol yur et hane-urea
el astic fiber was exg ¥e! i tyet &5 Ya @ i sture
absor bi ng/ rel easi ng p‘?ioéper &%{]ﬂ?ﬁ Iﬁosego It‘:?a“lgllfnthedﬁ‘e&?é/om t hgge astic
fiber wer& goodve¥ghtlting and free from a stuffy or clingy feel. 35 That

is, results of _s\e\ggr a@}testﬁ ”aatrh%%t?ér di scogf or i%,%esf %ﬁtﬂmﬁglpess or

cl i ngi ness, and suc i'n touc en wearing the
7 Cctober, 2003 gbsbrutpanigidtoses were shown(in Table 1, from which it was

f ound that t he panty hose i s cellent in nnlsture f.abric
appear ance, t ranspar t%% %a%qrp@o?ﬁ oS g%tmcis S}bél% sl%o(/\s;5 1:ggul ts of
simul ation testweighitiy. 1 shoms an amount of evaporated wat er when
stationarily S|tt a, ch erel the er the, .anmp of evaporated
wat er, ﬁué bet ter "f%eg |’S‘1Lﬁ %‘ﬁfto% YHY! ?“Z‘Lﬁsr}itoové a humdity
in the panty 1GpEseaee we it on a thlgh gn the subject transfers

bet ween different enV|ronnent

the stuffy and ol i ndiP¥oaiTngise lf}ﬁ&?f‘%ﬁl)‘g}%ﬁ{%ﬁﬁeﬁﬁuﬁ Y Hsddifid oo

envi ronnment of J0GistndSMbs¥tptAlaD, rdtiip h shovssghmte B n- Mdigvure

tenperature 15 as‘;sqaltpqcv!tg}yrpacjc Ly e,pvd C(Hrﬁemé J?10C and 400/P , a
al m ng ef

moi st ur e-r et ai A NG, SR ect is nore obvious when the
humi di tylPs | ower. FMhe J@@m/stfaé i ing absannt htsatHesesthi? BPGHI nt on

a thigh mhermﬂheeﬂgfgfﬁyétgéghénéggdyggdI3@Hgtﬁbfggﬂgeln an 20 environnent
of 30Cx70% RH, the su ject was subjected to a treadml| malkegﬁ%for 15

mnut es i n anotECTERAG/GrtERs ing aucdtv, iH § SriMsing finese

transferred togdddining comfort, and preferably is as large as
possible.
20 [E}] Color fastness to rubblng in a wet condition of
synthetic fiber
A bare knit fabric is manufactured by a circular
knitting machine CR-C Type (available from KOIKE
SEISAKUSHO K.K.). The bare knit fabric of test fiber of
25 1.2 g and a bare knit fabric of polyamide (Leona 12 d/7 £
available from ASAHI KASEI KOGYO K.K.) of 4.8 g are put
into a stainless steel container and dyed with a non-
sulfonic metallized dye (Irgalan Black BGL200 available
from Bayer K.K.) of 4% owf in a dye bath of pH 4.0
30 (adjusted by acetic acid and ammonium sulfate) at 95°C
for 60 minutes. Thereafter, a fixing treatment with
tannic acid (HIFIX SLA available from DAINIPPON SEIYAKU
K.K.) and a soaping treatment are carried out, and then
the knit fabric is rinsed with water and air-dried to
35 result in a bare knit fabric for testing.
A color fastness to rubbing in a wet condition is



anot her environnent of 26Cx60% RH and stationarily sat on a chair. As is
apparent fromthis figure, the lower 25 the humdity during the treadm ||
wal king in the environment of 30Cx70% RH, the better 7t Oetobenl 2008hat i s,
the faster the loss of humdity after transferring to the environnment of
26Cx60% RH upon the conpletion of treaddi I*#® wal ki ng, . the better the

noi sture releasing 30 effect to | essen the stuffiness, clinginess or

col dness. Fi g.edtshawnsd ahn aaocotdaficevapoh ales habt@49i nThe esnimabhdent of

26Cx60% RH after_t } ]| ' | ' 709 rem
Fig. 4,Oit mﬁII?%e$§€%g%bs?%@%g%gg?hP%gQPo§£¥£%ﬁ£g§§%uﬁ%apgcgvg%% at%g 5
wat er, 35 the |&gswhhehsgusdy hnis cthagyorsel angpabrde 7 TEtoperbespho3In 43

Resul ts of the shiyl ALiRRal C5beedbh | gPBadessrLbed, | tne REEiAel Abh Del ow. A
apparent fromFig. 1, e anount o evaporated water in the environnment of

26Cx60% RA wherMO¥ fel 5vdl BchadRalY ny BdeedaYy abst 26 *h?td - the 5

present inventipn)spRbpRPRELLY SAlsOFCRIEHR &nd SedPiRatibRof lwdagase of
conventional panty_hose,, and is always kept at a constant val ue. As

apparent from FFYMEert wHaere®he subject transferred froma high tenperature
and high humdity esvayopaety 0dsS0ExO0Pndthited cbptanitied da Idbrevent bomeht of
20Cx65% RH, a humdity 1n the nty hose in thigh. p ' f h
Cranster, abrugttyey diRegrti cllh AT Re e HiaChins Ml Ragrihed BElensd g
ef fect, Wherebywele sedjbon ischixéedbs lenif f{imss,1: Ll twek iesbtand col dness.
Then, when the ' r | yonamid .- of ¢
20Cx65% RH  t 0 %%oﬁ%%e%?ﬂf%%rﬁ%%ﬁ%%? f{y) L e & 0%
RH, hunmidity i n4hedgrairys hobTs dte%) t i ghalsRrevot exruser ¥aehstalring

gradual 'y descesisny1&xhédids e tdieesf avor apl £ndid Sédif&r 118 aptmg(ief fect . 20
As is apparent fronﬂg%?. 3, when the subject transferr t.0 gp envi r onnment
of 26Cx60% RH #TRTRA Y ST EA LY e MRS V@ e &£ 5P8ed of 4.5

kml hr inl5an erRATAUKRKIKAI IO/ Wy Rt forcHingn ayebyulathahie ywype the
panty hoses in a thigh rtion uptly des d 25 exhi bjf.i e

favorabl e noi steﬁlraes%% e%fs]l?en% %ff ?J;q:tc?en%ﬁ'n"gsr eﬁ@ft%eexs baj?teg‘% (}%Ae"{]gﬁf%sos ot
stuffiness, clihdl siclanis sivigliresxoversed sviggpa dialde-omifiy textygrt t he
subj ect transfierned,d o, @, e TN NNty O AREXEPI0 R AN/ 1 Btatdpnidd yasat
on a chair aft@%hiein gﬁ@?ecteéﬂ?o a 30'%read§£#l wa Eing at a speed of 4.5

knmihr in an erfA% &/r?gnitn dthesdoersh, R fxactirng nass |2 (R YhGRR AN

20 and a toe section are mixedly knit with the false-twist
textured yarn (a) and the covering yarn (b) in a plain
stitch structure. Part of the panty section is knit in a
1:1 tuck stitch structure with the same yarns for the
purpose of run-prevention. A leg section is knit solely

25 with a covering yarn (c¢) prepared by using the covering
machine available from KATAOKA KIKAI K.K. by stretching a
polyurethane-urea type elastic fiber of 20 deniers (22
dtex) at a draw ratio of 3.0 which is single-covered with
a false-twist textured yarn of nylon 66 of 12 deniers (13

30 dtex) /3 f twisted at 1800 T/M in the S and Z directions.

Next, after being preset by a conventional method,
the gray panty hose thus obtained are sewn with a sewing
thread (prepared by plying and twisting two false-twist
textured yarns of nylon 66 of 30 deniers (33 dtex) /10

35 f). Then, the panty hose are dyed by a conventional
method with acid dye into a brown which is a popular
color, treated with a finishing agent and subjected to a



evaporated water is always maintained constant, indicating that the

I nsensi bl e perspiration is not left after the walking because of the

excel l ent transpiration 7 Cctober, 2003 44 during the 7.@ctobegr, 2003l e 2)
Pol yur et hane-urea el astic fiber and panty hose were 5 prepared in the sane
manner as in Exanple 1, except that an anBunt of pol yur et hane type water
absorption resin to be added to pol yuret hane-urea polyner is 11 parts by
wei ght. Varioustphysi set psoperdi esmpletbepedasttc fiber thus obtained as
wel | as wear cogig é of the anty hoses 10 were simlarly shown in Table 1.
As seen from Ta ea{h%oﬂﬁ confort of panty hoses was good. Results of
the sensory estimatiDen shajedss wemcbngotbabpamesshase hwese ssupigcoedcl i ngy
feel due to t f 05£S e skEn c 5 or
stretchablI|tyh§r2fgﬁ%€negﬁgﬁy%$ fﬁ a??§%¥6 % €% %Fyg%%%r§%t3§ﬂgtgh%

noi st ure ébsorp@lDﬁlataﬁmlhu®p®E§Yamﬁe70%tR%né@érkﬁmﬂdQﬁﬁﬁﬁea?h%oh$@P¥ are
excel lent. NexteyLpsphds;ofa twf@lﬁiﬁ‘%'éﬁ'&”sﬁééésoﬁr&mm kifi/h Fi @fced to 4.

That is, as apparent fromF anount of evaporated water mhen t he
subj ect weari ngCeHRLe HHRY yt%s%’ée%%%%‘?dl LY R F RS TR ERAATY nvent | BFee

stationarily sitdngo Qﬁh:@u@é@ randd £Hén ai "BS@PeRE ¥ cehx®O8a Rbh i sheror e
than in a case wherein

wears the convent onal pan oses,_and
e vaye 56° e h et ot St RE g “SaReery A S e o DRI A0EE Rr A0
when t helSubj eatlimahsées sid roeithe hslghn teuperad ugrceodan,d ‘hilgrduhs dit y
t of W RH ., h
bt Aty 1t K baS ) st ket ihih PEE8E G UASETTR Ryl clap SH6ItE, &
exhi bi ting t he Jeadt aneé hoieteris re¢aastomfertectThe HRSRIFEITR SeMHFAK

feels less stuffidgsss &é'&ﬂﬂd{l@é%g £ £PL ODESS - egmntmrg seapfekring
fromthe standard environnent of 0Cx65%)RH to the lowte gg rature and | ow

humi dity envir OFEFR DF190CE0BIRE, ot hifr 399G i h thelnsbt Shhosest$n a
t hi gh ponsion %pﬂwli eSS anld TtDbeio gOEB. -arft averddditange of

subj ect vas {riterEst & %eqq%f%‘ihqc’é“mﬁ%na""%faa e e pe ng
subjected to a (t?paﬂdmriépamédcmg:ﬁ nlédesentviownment of 5 30Cx70% RH for 15
m nutes, hunidity irht§55§5¥§>é§¥§ﬁ%{{bn is conducted by ten subjects
wearing the panty hose to estimate the transparency of
20 the leg section by a five-step estimation system in which

5 is very good, 4 is good, 3 is indifferent, 2 is
slightly no good, and 1 is no good. An average value of
the ten subjects is adopted as an estimated value.
(3) Appearance of fabric in leg section
25 A sensory estimation is conducted by ten subjects
wearing the panty hoses to estimate the appearance of a
fabric of the leg section by a five-step estimation
system in which 5 is very good, 4 is good, 3 is
indifferent, 2 is slightly no good, and 1 is no good. An
30 average value of the ten subjects is adopted as an
estimated value.
(4) Moisture absorbing/releasing property
Tests are conducted for simulating the movement in a
hot summer environment and for simulating the movement in
35 a cold winter environment.
Test conditions are as follows:
1} After sitting Stationarily on a chair for 15



a thigh portion abruptly descends, exhibiting the favorable noisture

. releasing effect, whereby the subject feels |ess stuffiness, clinginess and
col dness. As apparent fromFig. 4, when the subject #aOctobesf300& to 10

t he environment of 26Cx60% RH and sat stationarily on a chair after being
subjected to a treadnmill walking at a speeéd of 4.5 kmihr in the environnent
of 30Cx70% RH for 15 m nutes, the anobunt of evaporated water is always

mai nt ai ned conshaibteeXxbhbihi 8gvihehméReal N6e8EI Bbém1sipecspiiaionedi st not
|l eft after the wal ki ng_ because of t?e excel | ent tiagsgir tion. urigg g%e
wal ki ng. (Conpa?at o8 EXERPT 2t45€ MBf yaf et nahd- ar el aF %8 RUPTHLEY ot plAty
hose were 20 pRipatiee subjdet Seamrsatherpastynhé&xanphetie exebponmémtalt he

ur et hane type rptflo in_Ls L Vari ous '
properties of t %Eélggfﬁt %#b%?éﬁ ts°£o ?gé%egggg e $£%€gm%§$¥?%g€éof t he
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simulation of a daily life in a summer season wherein the
20 environmental condition at a room temperature of 30°C and
a relative humidity of 90% RH is a simulation when the
subject is stationary in the outdoor and the
environmental condition at a room temperature of 20°C and
a relative humidity of 65% RH is a simulation when the
25 subject transfers into an air-cooled house and is
stationary there.

Also, according to this test, to simulate the actual
clothing condition as closely as possible, the subject
wears summer outer wear (a brassiére, shorts (cotton

30 100%), a semi-sleeve shirt {(cotton 50% /polyester 50%), a
semi-tight skirt (polyester 100% with no lining), socks
(cotton 100%)).
A humidity inside the panty hose is measured every
30 seconds at a point on a thigh 10 cm above a patella by
35 using a sensor, for measuring a temperature/humidity
within clothing, available from SHIN-EI K.K.
3) After being stationary on a chair for 15



15 As apparent fromFig. 3, when the subject transferred to the environnent
of 26Cx60% RH after being subjected to a treadm || wal king at a speed of
4.5 mhr for 15 minutes in the environnment of 30Cx70% Qetobeun2003/ in t he
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chair for 15 minutes, the subject returns again to the

former environmental test room air-conditioned at a room
temperature of 20°C and a relative humidity of 65% RH.

10 This series of environmental conditions is a simulation
of a daily life in a winter season wherein the
environmental condition at a room temperature of 10°C and
a relative humidity of 40% RH is a simulation when the
subject is stationary in the outdoor and the

15 environmental condition at a room temperature of 20°C and
a relative humidity of 65% RH is a simulation when the
subject transfers into a heated house and is stationary
there.

Also, according to this test, to simulate the actual

20 clothing condition as close as possible, the subject
wears a winter outer wear (a brassiére, shorts (cotton
100%), a long sleeve shirt (cotton 50% /polyester 50%), a
semi-tight skirt (polyester 100% with no lining), socks
(cotton 100%) and a winter coat (a wadded jumper)).

25 A humidity inside the panty hoses is measured every
30 seconds at a point on a thigh 10 cm above a patella by
using a sensor, for measuring a temperature/humidity
within clothing, available from SHIN-EI K.K.

4) After sitting stationarily on a chair for 15

30 minutes in an environmental test room air-conditioned at
a room temperature of 20°C and a relative humidity of 65%
RH, the subject transfers to another environmental test
room air-conditioned at a room temperature of 30°C and a
relative humidity of 90% RH to simulate a summer hot

35 environment and wears panty hose. After sitting
stationarily on a chair for 10 minutes, the subject is
subjected to treadmill walking at 4.5 km/hr for 15
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minutes, after which the subject transfers to a further
environmental test room air-conditioned at a room
temperature of 26°C and a relative humidity of 60% RH and
stationarily sits on a chair for 15 minutes. This series
of environmental conditions is a simulation of a daily
life in a summer season wherein the environmental
condition at a room temperature of 30°C and a relative
humidity of 90% RH is a simulation when the subject is
walking outdoor and the environmental condition at a room
temperature of 26°C and a relative humidity of 60% RH is
a simulation when the subject transfers into an air-
cocled house and is stationary there.

Also, according to this test, to simulate the actual
clothing condition as close as possible, the subject
wears a summer outer wear (a brassiére, shorts (cotton
100%), a semi-sleeve shirt (cotton 50% /polyester 50%), a
semi-tight skirt (polyester 100% with no lining) and
socks.(cotton 100%)).

The humidity inside the panty hose is measured every 30
seconds at a point of a thigh 10 cm above a patella by
using a sensor, for measuring a temperature/humidity
within clothing, available from SHIN-EI K.X..

An amount of evaporated moisture generated from a
thigh portion of the subject is measured by Evaporimeter
available from NISSHIN SANGYO K.K..

{Example 1)

An intermediate product polymer having a terminal
isocyanate was obtained by reacting 10,000 parts by
weight of polytetramethylene glycol having a number-
average molecular weight of 1830 with 168.1 parts by
weight of 4, 4'-diphenylmethane diisocyanate in a
nitrogen gas atmosphere at 65°C while stirring the
mixture for 1 hour. This intermediate product polymer was
dissolved by dried dimethyl acetamide to obtain a
solution having a concentration ion of the polymer by
weight. Then, a dimethylacetamide solution containing 14
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uret hane type water absorption resins having various water absorption

rati os, urea conpounds and a known addi t4 vid (-pol yur et hane conpounds 5
described in Exanple 4 of Kokai No. 7-316922) were added to the

pol yur et hane - upgat§O0PPOHEIgRE EXaBPheldneandmipe! ¥hger hangarteabpol ymeric
fibers were obtained in_the sa manner as.i.n ExanPhe 1. fll gf t@e fi?ers
had a proper dﬁ?%?ﬁ?e°gbgb?ﬁpﬁgg?épﬁag?ﬁgaﬁ?%ﬁeF?y, asViRT PP ESY 18 E%ERY | ent
strengt h-ret ai ningeraé¢ddatadpobimerf asluessnt bo obbhingaupdeyutrbthanest ened
state. (CanaraE%gg Eéf§HéP gglution having a concentration of

5 approximately 35%.

Urethane type water absorption resin having a
number-average molecular weight (hereinafter referred to
as Mn) of 60,000 and a water absorption ratio of 1,800%
by weight composed of polyethylene glycol having an Mn of

10 7,000, 1, 4-butanediol and 4, 4'-diphenylmethane
diisocyanate was added and mixed with the polyurethane-
urea polymer at 25% by weight. This solution was mixed
with an antioxidant, an anti-yellowing agent or others;
that is, to the polyurethane polymer, 1.5% by weight of

15 isopbutylene adduct of addition polymer of p-cresol and
dicyclopentadien, 2.5% by weight of N, N-bis(2-
hydroxyethyl)}-t-butyleamine, 0.3% by weight of 2-(2'-
hydroxy-3', 5-dibenzyl-phenyl)-benzotriazol and 0.05% by
weight of magnesium stearate are added to be a dry

20 spinning dope. A solid content of the spinning dope was
adjusted to be 35% by weight.

The spinning dope was fed to a dry spinning machine
having a hot air temperature of 240°C and taken up at 800
m/min to result in polyurethane-urea elastic fiber of 20

25 deniers / 2 filaments.

Panty hose was prepared while using this elastic
fiber in a leg section thereof and subjected to a wear
test. Various physical properties of the elastic fiber
and results of the wear test were shown in Table 1. The

30 polyurethane-urea elastic fiber was excellent in
elongation, stretch recovery and moisture
absorbing/releasing property. The panty hose obtained
from the elastic fiber were good in fitting and free from
a stuffy or clingy feel.

35 That is, results of sensory estimation of
discomfort, such as stuffiness or clinginess, and wear
feel, such as skin touch, or fitting when wearing the



Pol yur et hane-urea elastic fiber was obtained in the 15 sane manner as in
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10 transferred W%W%ﬂléﬁV|FBﬂn%ﬁ§S Yh?G BH5% RRPaf 30B) tRt2d to
treadm || wal kinggit témsoeetupé 4nd Iki@ﬂﬂrhmlﬂldﬁﬂyeéwviﬂ@ﬂﬁ@ﬁtoéf 30CXT 0% RH

f 15 t h h t hi h t
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an anmount of the evaporated
wherein, after sitting stationarily on a chair in an

20 environment of 30°Cx70% RH, the subject was subjected to
a treadmill walking for 15 minutes in another environment

of 30°Cx70% RH for 15 minutes, then transferred to still

another environment of 26°Cx60% RH and stationarily sat

on a chair. As is apparent from this figure, the lower
25 the humidity during the treadmill walking in the

environment of 30°Cx70% RH, the better the result; that
is, the faster the loss of humidity after transferring to
the environment of 26°Cx60% RH upon the completion of

treadmill walking, . the better the moisture releasing
30 effect to lessen the stuffiness, clinginess or coldness.
Fig. 4 shows an amount of evaporated water in an

environment of 26°Cx60% RH after treadmill walking in an

environment of 30°Cx70% RH. From Fig. 4, it will be

understood that the lower the amount of evaporated water,
35 the less the stuffy and clingy feel appears.




water fluctuated with tine. Al so, since the transpiration during the

wal king is unfavorable, the insensible perspirationis left after the

wal king to increase the 25 amount of evaporated wat er 7 Qchober.a2008 exanpl e
3) Pol yurethane-urea elastic fiber was obtained in the sane manner as in
Exanpl e 1 except that an ampunt of 30 ur et #ane type water absorption resin
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in Exanpl e 1 ofhusekddty Nhv Sroddedd?, of et tomh 0f REnecdiretdtaneidnge wat er
absorption resin of Exanple 1. 20 Results of the sensory estination of

di sconf olfabl erexsei semterndts of FT |Chefs':'s% dRHcla rig-lmﬂebs:}rarﬂdl Wl?@rpafl‘efe'ﬂ haféh as
skin touch or fjttin n wearing t nty, hos rs, in Table 1,
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an anount of evapor en t e subj ect statlonarlly sat on a chair

in the 30 envﬂbmme&ﬁ FEO@ORTRSS s Then alphdihel sSBe%ai nt ai ned
constant ,xAs is_,anp r s ahen-d he, % tgansd €F Lk fHEpm t he
hi gh terrperature ane'gé%%%é %[Bnl:ﬁ yQSenw ronrrentvo t90% RH to the
standard to a low temperature and low humidity environment of

10°Cx40% RH, humidity in the panty hoses in a thigh

portion after the transferring gradually descends,
exhibiting the favorable moisture retaining effect.
20 As is apparent from Fig. 3, when the subject

transferred to an environment of 26°Cx60% RH after being
subjected to treadmill walking at a speed of 4.5 km/hr in
an environment of 30°Cx70% RH for 15 minutes, humidity in

the panty hoses in a thigh portion abruptly descends,

25 exhibiting the favorable moisture releasing effect,
whereby the subject feels less stuffiness, clinginess and
coldness. As is apparent from Fig. 4, when the subject

transferred to an environment of 26°Cx60% RH and
stationarily sat on a chair after being subjected to a
30 treadmill walking at a speed of 4.5 km/hr in an
environment of 30°Cx70% RH for 15 minutes, the amount of
evaporated water is always maintained constant,

indicating that the insensible perspiration is not left
after the walking because of the excellent transpiration
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strength-retaining r éﬁé) results of the simulation tests are shown in

Figs. 1 to 4. That is, as apparent from Fig. 1, the

20 amount of evaporated water when the subject wearing the
panty hoses according to the present invention
stationarily sitting on a chair in the atmosphere of

26°Cx60% RH is more than in a case wherein the subject

wears the conventional panty hoses, and is always
25 maintained at a constant value. Also, as apparent from
Fig. 2, when the subject transfers from the high

temperature and high humidity environment of 30°Cx90% RH

to the standard environment of 20°Cx65% RH, a humidity in

the panty hoses in a thigh portion abruptly descends,

30 exhibiting the favorable moisture releasing effect,
whereby the subject feels less stuffiness, clinginess and
coldness. Then, when transferring from the standard

environment of 20°Cx65% RH to the low temperature and low

humidity environment of 10°Cx40% RH, a humidity in the
35 panty hoses in a thigh portion gradually descends,
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exhibiting a favorable moisture-retaining effect.

Also, as apparent from Fig. 3, when the subject was
transferred to the environment of 26°Cx60% RH after being
subjected to a treadmill walking in the environment of

5 30°Cx70% RE for 15 minutes, humidity in the panty hose in

" a thigh portion abruptly descends, exhibiting the
favorable moisture releasing effect, whereby the subject
feels less stuffiness, clinginess and coldness. As
apparent from Fig. 4, when the subject was transferred to

10 the environment of 26°Cx60% RH and sat stationarily on a
chair after being subjected to a treadmill walking at a
speed of 4.5 km/hr in the environment of 30°Cx70% RH for

15 minutes, the amount of evaporated water is always
maintained constant, exhibiting that the insensible

15 perspiration is not left after the walking because of the
excellent transpiration during the walking.

(Comparative example 1)
Polyurethane-urea elastic fiber and panty hose were
20 prepared in the same manner as in Example 1, except that
the urethane type water absorption resin is not added.
Various physical properties of the elastic fiber thus
obtained as well as wear feel of the panty hoses were
similarly shown in Table 1. As seen from Table 1,
25 stuffiness and clinginess are discernible whereby the
estimation value is low.

Results of the sensory estimation such as
uncomfortableness felt when the panty hoses has been
worn, such as stuffiness or clinginess, and skin touch or

30 stretchability are shown in Table 1. As is apparent
therefrom, the moisture absorption, fabric appearance,
transparency or wear comfort thereof is inferior.

Next, results of the simulation tests are shown in
Figs. 1 to 4. As is apparent from Fig. 1, the amount of

35 evaporated water when the subject stationarily sits on a

chair in the environment of 26°Cx60% RH is less and not
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maintained always constant. As apparent from Fig. 2. When
the subject transfers from a high temperature and high

humidity environment of 30°Cx90% RH to the standard

environment of 20°x65% RH, a humidity in the panty hoses
in a thigh portion after the transferring does not
abruptly descend, exhibiting unfavorable moisture
releasing effect, whereby the subject largely feels
stuffiness, clinginess and coldness. Then when the
subject transferred from the standard environment of

20°Cx65% RH to the low temperature and low humidity
environment of 10°Cx40% RH, a humidity in the panty hoses

in a thigh portion after the transferring abruptly
descends, exhibiting unfavorable moisture retaining

effect.
As apparent from Fig. 3, when the subject

transferred to the environment of 26°Cx60% RE after being

subjected to a treadmill walking at a speed of 4.5 m/hr

‘for 15 minutes in the environment of 30°Cx70% RH,

humidity in the panty hose in a thigh portion does not
abruptly descend, exhibiting unfavorable moisture
releasing effect, whereby the subject largely feels
stuffiness, clinginess and coldness. As apparent from
Fig. 4, when the subject transferred to the environment

of 26°Cx60% RH and stationarily sat on a chair after
being subjected to a treadmill walking at a speed of 4.5
km/hr for 15 minutes in the environment of 30°Cx70% RH,

water was not always constantly evaporated but an amount
of the evaporated water fluctuated with time. Also, since
the transpiration during the walking is unfavorable, the
insensible perspiration is left after the walking to
increase the amount of evaporated water.

a
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{Examples 3 to 12)

As shown in Table 2, urethane type water absorption
resins having various water absorption ratios, urea
compounds and a known additive (polyurethane compounds
described in Example 4 of Kokai No. 7-316922) were added
to the polyureﬁhane -urea compound of Example 1, and
polyurethane-urea polymeric fibers were obtained in the
same manner as in Example 1. All of the fibers had a
proper moisture absorbing/releasing property, as well as
excellent strength-retaining ratio and color fastness to

rubbing under the moistened state.

{Comparative example 2)

Polyurethane-urea elastic fiber was obtained in the
same manner as in Example 1 except that an amount of
urethane type water absorption resin in Example 3 is
reduced to 2%. Since the amount to be added was too
little, the moisture absorbing/releasing property was

unsatisfactory.
That is, results of the sensory estimation when the

subject wears the panty hose, such as discomfortableness
inclﬁding stuffiness and clinginess, skin touch or
stretchability are shown in Table 1, from which it is
apparent that the panty hose are inferior in mocisture
absorption, fabric appearance, transparency and wear

comfort.
Results of the simulation tests are shown in Figs. 1

to 4. As apparent from Fig} 1, when the subject
stationarily sat on a chair in the environment of

26°Cx60% RH, an amount of evaporated water is less and

not always maintained constant. As apparent from Fig. 2,
when the subject transferred from the high temperature

and high humidity environment of 30°Cx90% RH to the

standard environment of 20°Cx65% RH, a humidity in the

panty hoses in a thigh portion after the transferring
does not abruptly descend, exhibiting unfavorable
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moisture releasing effect, whereby the subject largely
feels stuffiness, clinginess and coldness. Then, when the
subject transferred from the standard environment of

20°Cx65% RH to the low temperature and low humidity

environment of 10°Cx40% RH, a humidity in the panty hoses
in a thigh portion after the transferring abruptly
descends, exhibiting unfavorable moisture retaining
effect.

Also, as apparent from Fig. 3, when the subject
transferred to an environment of 26°Cx60% RH after being
subjected to treadmill walking at a speed of 4.5 km/hr in
an environment of 30°Cx70% RH for 15 minutes, a humidity
in the panty hoses in a thigh portion does not abruptly
descend, exhibiting an unfavorable moisture releasing
effect, whereby the subject largely feels stuffiness,
clinginess and coldness. As is apparent from Fig. 4, when
the subject transferred to the environment of 26°Cx60% RH
and stationarily sat on a chair after being subjected to
treadmill walking at a speed of 4.5 km/hr for 15 minutes
in the environment of 30°Cx70% RH, water was not always
constantly evaporated but an amount of the evaporated
water fluctuated with time. Also, since the transpiration
during the walking is unfavorable, the insensible
perspiration is left after the walking to increase the

amount of evaporated water.

(Comparative example 3)

Polyurethane-urea elastic fiber was obtained in the
same manner as in Example 1 except that an amount of
urethane type water absorption resin in Example 8 is
increased to 50%. Since the amount to be added was too
much, the strength largely falls when the moisture is
absorbed and the color fastness to rubbing in a wet
condition is also inferior. Further, the product has a

large moisture absorption ratio to result in a clingy
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(Comparative example 4)
In the same manner as in Example 1, polyurethane-

5 urea elastic fiber was obtained by using urethane type
water absorption resin obtained from high molecular-
weight diol composed of polyethylene glycol having Mn of
7,000 and polytetramethylene glycol having Mn of 3000
blended at a ratio of 2 : 8, instead of the high

10 molecular-weight diocl used in Example 1. The moisture
absorbing/releasing property of this fiber was

unsatisfactory.

(Comparative example 5)

15 In the same manner as in Example 1, polyurethane-
urea elastic fiber was obtained by adding magnesium
chloride of 8% by weight disclosed in Example 1 of Kokai
No. 5-271432, instead of the urethane type water
absorption resin of Example 1.

20 Results of the sensory estimation of
discomfortableness such as stuffiness or clinginess and
wear feel such as skin touch or fitting when wearing the
panty hoses were shown in Table 1, from which it was
found that the panty hose is inferior in moisture

25 absorption, fabric appearance, transparency and wear
comfort.

Results of the simulation tests were shown in Figs.
1 to 4. As apparent from Fig. 1, an amount of evaporated
water when the subject stationarily sat on a chair in the

30 environment of 26°Cx60% RH is less and not always

maintained constant. As is apparent from Fig. 2, when the
subject transferred from the high temperature and high

humidity environment of 30°Cx90% RH to the standard
environment of 20°Cx65% RH, humidity in the panty hose in

35 a thigh portion after the transferring does not abruptly
descend, exhibiting an unfavorable moisture releasing
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effect, whereby the subject largely feels stuffiness,
clinginess and coldness. Then when the subject

transferred from the standard environment of 20°Cx65% RH
to the low temperature and low humidity environment of
10°Cx40% RH, humidity in the panty hose in a thigh

portion after the transferring abruptly descends,
exhibiting an unfavorable moisture retaining effect.

As is apparent from Fig. 3, when the subject
transferred to the environment of 26°Cx60% RH after being
subjected to treadmill walking at a speed of 4.5 m/hr for
15 minutes in the environment of 30°Cx70% RH, a humidity

in the panty hoses in a thigh portion does not abruptly
descend, exhibiting unfavorable moisture releasing
effect, whereby the subject largely feels stuffiness,
clinginess and coldness. As is apparent from Fig. 4, when

the subject transferred to the environment of 26°Cx60% RH

and stationarily sat on a chair after being subjected to

"a treadmill walking at a speed of 4.5 km/hr for 15

minutes in the environment of 30°Cx70%_RH, water was not

always constantly evaporated but an amount of the
evaporated water fluctuated with time. Also, since the
transpiration during the walking is unfavorable, the
insensible perspiration is left after the walking to
increase the amount of evaporated water.

(Comparative example 6)

Polyurethane resin having a water absorption ratio
of 1600% by weight was obtained by reacting 1 mol of
polyethylene glycol having a number-average molecular
weight of 6000, 2 mol of 4, 4'-diphenylmethane
diisocyanate and 0.25 mol of 1, 4-butanediol with each
other. This resin was molten and extruded from a nozzle
to obtain polyurethane type synthetic monofilament fiber
of 20 deniers. The fibers obtained from Comparative
examples 5 and 6 had a large moisture absorption ratio
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to rubbing in a wet condition were largely deteriorated

in a wet condition.
Table 3 shows a strength, strength-retaining ratio,
5 moisture absorbing/releasing property and color fastness
to rubbing in a wet condition in the atmospheres A and B,
respectively, in Examples 3 to 12 and Comparative

examples 1 to 6.
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{Example 13)
The spinning dope of the polyurethane-urea polymer
obtained in Example 3 was fed to a dry spinning machine
at a hot air temperature of 240°C and taken up at a
5 winding speed of 800 m/min to result in polyurethane-urea
elastic fiber of 40 deniers (44 dtex) / 4 filaments. A
bare plain stitch knit fabric was prepared from the
polyurethane-urea elastic fiber of 40 deniers (44 dtex) /
4 filaments thus obtained and nylon fiber of 70 deniers
10 (78 dtex) / 68 filaments by using a circular knitting
machine under the following condition, and shorts were
formed therefrom. The estimation was made on the shorts
in the same manner as in Example 1, results of which are
shown in Table 4. The shorts were excellent in wear
15 comfort, that is, they are free from stuffiness and
clinginess.
Condition for knitting bare plain stitch knit fabric:
Knitting machine: manufactured by Okuma Morat K.K.;
24 gauge/in; 11 rpm
20 Mixture ratio of polyurethaneQurea elastic fiber:
18.6 %
Feeding rate of nylon fiber: 37 m/min
Draft ratio of polyurethane-urea elastic fiber: 2.5

25 The obtained bare plain stitch knit fabric was dyed

under the following condition:
Scouring: SCOUROL FC-250 (available from KAO K.K.; a

trade name), 2g/L; 60°Cx20 minutes
Preset: 180°Cx45 seconds
30 Dyeing: off-white; rate of temperature rise:
2°C/minute, 90°Cx30 minutes
Final set: 170°Cx45 seconds; density: 75 course/in

and 48 wale/in

35 {Example 14)
The spinning dope of polyurethane-urea polymer
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pol yur et hane-urea pol yner obtained in Exanﬁle 3 was fed to a dry spinning
machine at a hot air tenperature of 240T aRd~t aken up at a 5 wi nding speed
of 800 mimn to result in polyurethane-urea elastic fiber of 40 deniers (44
dtex) / 4 fil amdritssinedl ibarfxapipdien stviascHf achitto faldriyc spisingmeparaadiineom t he

pol yur et hane-u £hasti d f nts thus
obt ai ned and nya|eca er‘-chEer ‘%gﬂ' (%fr‘l—ilJf'éeh%sfa %J(;E %@#%#} ?%%elnf $aréeénta{eby usi ng
a circular kni thk@gnmaﬁb afndé0 mHaifro| toowiasy Idoridi tHQiri’Ufa?r‘Fd'laéW@awere

formed therefromasihe %tﬂéfatdforzs\@a%erm%ersow e SNty J) A manner
as in Exanple 1, results of which are shown in Table 4. The shorts were

excel | ent2i n we@schelc difridy fabmigt vies RUGRAMAS fHase e, RO e Tand
clinginess. Condidd &1 afsaiiKHibeim@bare® Ricdikrst l(taqm lgvidx )f alidsc: Kni tting

Fati o of pol yuPBIRIEAed BVel ¢ iee it Sb ASh R d bty S0 ¢f Wyl on
fiber: 37 m m rf iDraafen trsatiyo uefi ngolay uastchaie }qmeha:m:lgaxtalcmlﬁmbemdez 3h25 The
condi £ on: - Seoteiig  BatRaEbosE0 2%, A TRy, WA W ettt
name), 24PL; 6G®e2@smlmttes>npwv@§emadee@®<mesmmd§ 30 e FEmeo TR e;
rate of terrper%tsu & ExSHr lech/ mr'é‘é Qtsggg%ﬁl@h”%tr%s s'ﬂoﬂfi‘ﬂ 1§1et'1‘ab]1@@<45

seconds; densit 75 course/in 48 wal e/1n 35 (Exanpl e 14) The splnnlng
dope of pol yur ﬁ@l@ﬁ@aw§§|yﬁ§gllent in wear comfort, that is, 1t

free from stuffiness and clinginess.
Condition for knitting raschel knit fabric:
15 Knitting machine: raschel knitting machine
manufactured by KARL MEYER K.K.; 28 gauge/in
Structure: 6-course satin net
front 10/01/10/12/21/12
back 00/22/11/33/11/22
20 Runner length
front 113.5 cm
back 10.0 cm
The polyurethane-urea elastic fiber was warped while
stretched at 100%. The above condition is a machine
25 setting condition.
On-machine course: 90 courses/in
Mixture ratio of polyurethane-urea elastic fiber:
20%

30 The raschel knit fabric thus obtained was dyed under
the following condition:
Scouring: SCOUROL FC-250 (available from KAO K.K.; a

trade name), 2g/L; 60°Cx20 minutes
Preset: 190°Cx45 seconds
35 Dyeing: off-white; rate of temperature rise:

2°Cc/minute, 90°Cx30 minutes



7 Cctober, 2003 - 56 obtained in Exanple 3 was fed to a dry spinning
machine at a hot air tenperature of 240C and taken up at a w nding speed
of 500 mMmn to result in polyurethane-urea elastic Yibetolér,2Z8003eni ers
(310 dtex) / 36 filanments. A 5 raschel knit fabrlc was prepared fromthe
pol yur et hane- urea elastic fiber of 280 deni’ers (310 dtex) thus obtained
and nylon fiber of 50 deniers (56 dtex) / 17 filanents by using a raschel

knitting machine undeindheset ol 1 POV 0L TSR, etk B @i 1 6ld ecomssd aimmed
therefrom 10 The estimation was made on the girdle in the sane manner as
in Exanple 1, r@Rdil4% lehi®h are shown in Table 4. The girdle was
excellent in mear confort, that is, it was free fromstuffiness and

cl i ngi ness. éétloE fg{ knitting raschel knit fabric: 15 Knitting machi ne:
raschel knittin hanuf act ur ed by KARL MEYER K. K.; 28 gauge/in
Structures 6-course maélspimtlriq Odimpé%ﬂllbdl)jdﬁéﬂﬁﬁé-ubaakpolymer

00/ 22/ 11/ 33/ 11/ 22 nn I front_ 113.5 ¢c

pol yur et hane- urg%l % asci!:\>u 1&; h3 E}%es Whith 1-[?1 ]Tgargrtlgg]o'?b%%eml'he
“above conditi orﬂxanplmahmmeréﬁﬂsietim rige Lok t haome - t@'\emlwmbl@oml?s%r ®0
courses/in M xt of 4 PO, st kP 8, The
raschel knit f ﬁl C 1§ta‘]héulgs 0 %gl%e‘%{&aﬁ Q){H%I%ﬁeﬁé Aﬁcr%é%)ﬁ%%m ng_condi tion:
Scouring: SCOURGS FEemsgr qhviai 9mabt ke frohy wpgshane- u%?atﬁﬂa%t%%n%aberzg?ﬁ_

60Cx20 mygut es ﬁr%@dlerQOW%@ﬁpng%é%wﬁﬂw Hd -Wide fisée &f 50
tenperature rise: C/ m nute, 90Cx30 m nutes t ober, 2003 - 57 Final

set: 170Cx45 séi:‘%fﬁcﬁx defsidyexbo c]ohr%’ellﬁ‘mﬁn%% NP/ T i EQhpl e 15) 5
The spi nni ng dmﬁﬁlwlmﬂmmd&ﬁatmlﬁmﬂownb; at dvedhi £ ToriEx sanpd esph s
spun in the sane rmal 1 to res in 1, |IXél(§ ng;dIr ea
elastic fiber of°*% °<fér}ﬂ e(rf?( l}e fsf‘ilr"éa n?% asc‘% (F@km fabric
spats in the same manner as in Example 1, results of
15 which are shown in Table 4. The spats were excellent in
wear comfort, that is, they are free from stuffiness and
clinginess.
Condition for knitting tricot knit fabric:
Knitting machine: tricot knitting machine
20 ~manufactured by KARL MEYER K.K.; 28 gauge/in
Structure: half tricot
front 23/10
back 10/12
Runner length
25 front 160 cm
back 80 cm
The polyurethane-urea elastic fiber was warped while
stretched at 100%. The above condition is a machine
setting condition.
30 On-machine course: 90 courses/in
Mixture ratio of polyurethane-urea elastic fiber:
20.5%

The tricot knit fabric thus obtained was dyed under

35 the following condition:

Scouring: SCOUROL FC-250 (available from KAO K.K.; a



was prepared fromthe pol yurethane-urea elastic fiber of 10 40 deniers (44
dtex) thus obtained and nylon fiber of 50 deniers (56 dtex) / 17 filanents
by using a tricot knitting nachine under the foll owﬁ&@iﬂkﬂh@ﬂ?ﬁand spat s
were formed therefrom The estimation was pgde on the spats in the sane
manner as in Exanple 1, results of 15 which”are shown in Table 4. The spats
were excellent in wear confort, that is, they are free fromstuffiness and
clingi ness. Condigddeomdnme) kriid AL N Td>@nt nkdmidtdsabric: Knitting machine:
tricot knitting machine 20 nmanufactured by KARL MEYER K K.; 28 gauge/in
Structure: half tricdotesgdromIPIUS Fade 12 Runner Iength 25 front 160
cm back 80 cm The %ﬁ‘ qﬁﬁthane urea elastic fiber was warped while
stretched at 100% e ‘above condition is a nachine setting condition. 30
On- machi ne course: 90 codrlsesdi Fmdadan Skank BT Dol Yyt hane-urea el astic
fiber: 2055% The tricot kiidodaly i, 1S obt ai ned ey dyed under 35 the
foll om ng condition: Scouri ng: SCCURCL FC-250 (avallable fromKAO K K.; a 7
Qctober, 2003 - 58 5 traf@highmdCidg/L; 600x20 mitnA®eOWs eset: 1900x45

seconds Dyei ng: bla I A RO %7 % oWt A Um ey afged. 0% ow
acetic acid0. 2% owf tée 0 taeqn erature rise 2C/ ni n, '80Cx30C Fi xi ng

treatnment H FI X SLAEUamEngzﬁﬁeaﬁmann DAl NI PPON SEIYAKU 10 K K) 3%ow rate

of tenperature rise 20 mig, gﬁg %10 (ajxgﬂ‘elﬂﬂ e Al e pont @vdxseconds;
I

density: 114 course/in
10 K.K.) 3% owf

rate of temperature rise 2°C/min, 80°Cx20
minutes
Final set: 170°Cx45 seconds; density: 114 course/in

and 75 wale/in
15
(Example 16)

The polyurethane elastic fiber of 20 deniers (22
dtex)/2 filaments obtained from Example 6 was covered
with nylon 66 fiber of 20 deniers (22 dtex)/24 filaments

20 at a covering draft ratio of 3.0 to result in a covering
yarn of 1000 T/M. A stretch fabric was woven by using the
covering yarn as a weft and a yarn of 20 deniers (22
dtex)/7 filaments as a warp under the following
condition, from which fabric are prepared shorts. The

25 estimation was made on the shorts in the same manner as
in Example 1, results of which are shown in Table 4. The
shorts were excellent in wear comfort, that is, they are
free from stuffiness and clinginess.

Loom: a rapier loom manufactured by TSUDAKOMA K.K.

30 Reed drawing-in width: 204 cm

Number of weft insertion: 110 picks/in

Total number of warp yarns: 14500

Gray fabric density: warp density 200/in; weft
density 110/in

35 Mixture ratio of polyurethane-urea elastic fiber:



(Exanpl e 16) The pol yurethane elastic fiber of 20 deniers (22 dtex)/2
filaments obtained from Exanple 6 was covered wth nylon 66 fiber of 20
deniers (22 dtex)/24 filanments 20 at a covering draft7 Qetobest 2008t o0 resul t
in a covering yarn of 1000 T/M A stretchcfabric was woven by using the
covering yarn as a weft and a yarn of 20 déhiers (22 dtex)/7 filanments as a
warp under the following condition, fromwhich fabric are prepared shorts.
The 25 estinatildh8%as nade on the shorts in the same nmanner as in Exanple
1, results of which qae shawtdnt Trle @ wadhalyaharideaite eoddidwentg i n wear
confort, that is, they are free fromstuffiness and clinginess. Loom a
rapi er | oom mafFsER i ¥F by TSUDAKOMA K. K. 30 Reed drawing-in width: 204 cm
Nunber of weft inserddagutinkl0 quosksoii rFc-RE®Al (awaiierblef fivemp KAdr 6K .5;4500
Gay fabrjc dqu%%%% warp density 200/in; weft density 110/in 35 M xture
rati o of polyur & a elastic fiber: 7 Cctober, 2003 - 59 10.6% The
resul tant fabric was dyed undqgﬂﬂyadgﬂdgmg|m1nuﬂyyﬁtion: Scouring: SCOURCL
FC- 250 (available fromKAO K K; a 5 trade nane) 10 2g/L, 60Cx20 m nutes
Preset: 200Cx45 secandsddseiig® o5 seidandsa rate of tenperature rise

2C/ mn, 130Cx30 m nutes Final_ set: 170Cx45 secaonds Finish ity: warp
330/in and weft 120/qu‘?1("|%<:ar‘fb:'lfZ""’}"7")’t‘el’h(f'1 ﬁcﬁ%roeéjhfr?geeﬁa}s"}%c%%ﬁ er of 20
deniers (22 1% o 2 1fidanent &miohitdighed from Exanple 6 was covered wth
nyl on 66 fiber of 20 deniers (22 dtex)/24 filaments at a covering draft
ratio of13.0 to reswimaln setcouarl x4 Sy aecapfdsl000 T/M A stretch fabric was

woven by using the _coverin arn.as both ft an r. the 20
fol'l owi ng conditi on,FWﬁi ST c‘,"’ad:rpe%ro\gée{‘r eadléj%v%; & iherl estimation

was nmade on the shorts in the sane manner as in Exanple 1, results of which
are shown in T@QJ%xﬁ_ Eﬁﬁ shorts were excellent in wear confort, that s,
i

they are free #ro%sﬂiﬁ ess and clinginess. . )
The polyurethane elastic fiber of 20 deniers (22

15 dtex)/2 filaments obtained from Example 6 was covered
with nylon 66 fiber of 20 deniers (22 dtex)/24 filaments
at a covering draft ratio of 3.0 to result in a covering
yarn of 1000 T/M. A stretch fabric was woven by using the
covering yarn as both of weft and warp under the

20 following condition, from which fabric are prepared
shorts. The estimation was made on the shorts in the same

manner as in Example 1, results of which are shown in
Table 4. The shorts were excellent in wear comfort, that
is, they are free from stuffiness and clinginess.
25 Loom: a rapier loom manufactured by TSUDAKOMA K.K.
Reed drawing-in width: 204 cm
Number of weft insertion: 110 picks/in
Total number of warp yarns: 8800
‘Gray fabric density: warp density 120/in; weft

30 density 110/in
Mixture ratio of polyurethane-urea elastic fiber:
25.0%
The resultant fabric was dyed under the following
condition:
35 Scouring: SCOUROL FC-250 (available from KAOQ K.K.; a

trade name)



25 Loom a rapier |oom manufactured by TSUDAKOVA K. K. Reed drawi ng-in

w dth: 204 cm Nunber of weft insertion: 110 picks/in Total nunber of warp
yarns: 8800 Gray fabric density: warp degsk%y_lZO/in;ZJQ%tobéi)ﬂKﬁMiity
1107in M xture ratio of polyurethane-urea elastic fiber: 25.0% The resul tant
fabric was. dyed under the followng condition: 35 Scouring: SCOUROL FC- 250
(available fromKAO K K ; a t2adle, ie0i®)x20 @inuies Cct ober, 2003 2g/L,
60Cx20 minutes Preset: 200Cx45 seconds Dyeing: off-white, a rate of
temperature rise 20Presetl3DUXO<E AAGNdS nal set: 170Cx45 seconds

Fi ni shed density: 170/in ft 1 LSS ¥3gRl € 9) A bare
plain stitch knit :‘Agléf?%n%s f)f ‘%ﬁg frf)&sn% 1(?( ’Eﬂ%el yu\rﬁg‘t hgﬁe type elastic
fiber (avail ablg°érmeim ASARD °cKPRidutes a trade nane Roica SC Type) of 40

deniers (44 dtex) and nylon fiber of 70 deniers (78 dtex) / 68 filanments in

t he sane rmanner as iPikxhnpée: 1B70 Ahd Stemcondswere forned therefrom The
estimation was. nade_ on, the 1 shprts int ner Exanple 1,
results of which arBlRLshad; 4”“‘&3‘%’?@?’( & ftuﬁféé?ﬂ'gf actory in
stuffiness and clinginess. (Cbnparatlve exanpl e 10) 20 A raschel knit fabric
was prepared fr t he ol yure pe elastic fiber (avail able from ASAHI
KASEI ﬂg] ﬂg %F%Eﬂ% e) of 280 deniers (310 dtex) and nylon
fiber of 50 denlers ASBaﬁéep)ain]ﬁ%xﬁaheﬁnﬂﬁfiahrlwhwagamee@aWﬁdrfagmin
Exanpl e and ref T t mggAﬁgde on
(he glrdﬁgyln t%ﬁegé%%§uge€h¥@§ fﬁéﬁ%ﬁééﬁice F%@r ly%aq %bT% E?Bm

nanner res whi ch are shown
in Tabl e 4. TheKRSEH|%-Kas mnsmdefme)rgomansgm%egsf éﬁddemﬁaﬁné% 30

(Conparative ex§@$§ r 0 ) W%ddEbQ Vheapolyurethane
type elastic fiber ?avallﬁ% %Rf€%#%é¥gﬁjvlag§%ﬂﬁk.K§ éghe ng P8§#ca SC

Type) of 40 denfilamemis gimxyhe game, WY B 0% ﬁﬁ?ﬂﬁ%ﬁ g @0 / 68

filaments in thgere formed therefrom. The estimation was made on the
15 shorts in the same manner as in Example 1, results of

which are shown in Table 4. The shorts were

unsatisfactory in stuffiness and clinginess.

(Comparative example 10)

20 A raschel knit fabric was prepared from the
polyurethane type elastic fiber (available from ASAHI
KASEI K.K.; a trade name Roica SC Type) of 280 deniers
(310 dtex) and nylon fiber of 50 deniers (56 dtex) / 17
filaments in the same manner as in Example 14, and a

25 girdle was formed therefrom. The estimation was made on
the girdle in the same manner as in Example 1, results of
which are shown in Table 4. The girdle was unsatisfactory
in stuffiness and clinginess. _

30 (Comparative example 11)

A two-way tricot was prepared from the polyurethane

type elastic fiber (available from ASAHI KASEI K.K.; a
trade name Roica SC Type) of 40 deniers (44 dtex) and
nylon fiber of 50 deniers ( 56 dtex) / 68 filaments in the

35 same manner as in Example 15, and spats were formed
therefrom. The estimation was made on the spats in the



35 sanme manner as in Exanple 15, and spats were fornmed therefrom The
estimati on was nmade on the spats in the 7 Cctober, 2003 - 61 sane nanner as
in Exanple 1, results of which are shown in Table 4.7 Outobext 2008 e
unsatisfactory in stuffiness and cIingiqeﬁg._S (Comparative exanple 12) A
stretch fabric was prepared fromthe polyuréthane elastic fiber (available
from ASAH KASElI K K.; a trade name Roica SC Type) of 20 deniers (22 :
dtex)/2 fil amergane amenmgd oxs 660 fEpampbe O JCI%W&?% gD whfiex)aye 28heVR anent s

10 in the same fRNpgE) @s; | MEX AL €s LerdNGh SHOISSadesey 018Gt Nesef rom

The estimation was nade on the shorts 1n the same manrer as in Exanple 1,
results of whi ANAreliRHARSTn Tabl e 4. The shorts were unsatisfactory in
stuffiness and clinginess. 15 (Conparative exanple 13) A stretch fabric was
prepared fromthe pol yurethane e astic fi ber (available from ASAH KASE
K.K.; a trade Qﬁﬁé; e € of2bo deniers (22 dtex)/2 filaments 20
and nylon 66 fiber & $retast efsbfd? wiexprépded i fromentise pal ¥ivee seanse

e o™ P e 0, RS o A VBT O 1 S AdE o0
are shown in Tebte RoickhesGHiypes) vl Qmmui@%lctb?f ydtex &2 skukamenss and
L TesS o S SR B 18y g YT AINPY 122 W Qe
10 in the same manner as in Example 16, and shorts were
formed therefrom. The estimation was made on the shorts
in the same manner as in Example 1, results of which are
shown in Table 4. The shorts were unsatisfactory in
stuffiness and clinginess.
15
{Comparative example 13)

A stretch fabric was prepared from the polyurethane
elastic fiber (available from ASAHI KASEI K.K.; a trade
name Roica SC Type) of 20 deniers (22 dtex)/2 filaments

20 and nylon 66 fiber of 20 deniers (22 dtex) / 24 filaments
in the same manner as in Example 17, and shorts were
formed therefrom. The estimation was made on the shorts
in the same manner as in Example 1, results of which are
shown in Table 4. The shorts were unsatisfactory in

25 stuffiness and clinginess.
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CAPABILITY OF EXPLOITATION IN INDUSTRY
According to the present invention, a high

elongation and high stretch recovery synthetic fiber such
as polyurethane fiber or polyurethane-urea fiber is

5 obtainable and is capable of releasing moisture absorbed
therein, which strength does not reduce so large even
when moistened. Also, the high elongation and high
stretch-recovery fiber according to the present invention
is capable of forming a stretchable fabric mixed with

10 other fiber which strength does not reduce so large even
in a wet treatment such as a dyeing process and has a
high color fastness to rubbing in a wet condition. Thus,
the present invention can provide a stretchable clothing

excellent in wear comfort and free from a stuffy feel.
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CAPABI LI TY OF EXPLO TATION I'N I NDUSTRY Acggrding to the present invention,
a high elongation and high stretch recovery synthetic fiber such as

pol yur et hane fiber or polyurethane-urea fiber is 5 obtainable and is capable
of rel easi ng noi st ur'@®absb? beePI¥HerE¥h, which strength does not reduce so

| arge even when noi 5f enedl. ml SurédhepdvBbais]l © nga tlos bAdE thegh with an

stretch-recovery fiber. according to, the. present invention..is capabl.e of
A hERH IS o

formng a stret
not reduce so

5

PEed PP SSF IR I T D RAPRST FY s

@lgeg@yviern and high stretch-recovery, characterized in
that it has a moisture absorption ratio in a range from

0.5 to 4.0% by weight in an environment of 20°Cx65% RH
and that of 4.5% by weight or more in an environment of

30°Cx90% RH, respectively, and has a difference between

Het 7 enlgqhh does

the absorption ratios in both the environments of 4.0% by

10 weight or more.

2. A moisture-absorbable synthetic fiber with an

improved moisture releasing property exhibiting a high
elongation and high stretch-recovery as defined by claim
1, wherein the moisture absorption ratioc in the

15 environment of 30°Cx90% RH is in a range from 4.5 to 30%

by weight.

3. A moisture-absorbable synthetic fiber with an

improved moisture releasing property exhibiting a high

elongation and high stretch-recovery defined by claim 1
20 or 2 wherein the synthetic fiber is polyurethane type

synthetic fiber or polyether-ester type synthetic fiber.

4, A moisture-absorbable synthetic fiber with an

improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by claim 3,

25 wherein the synthetic fiber is polyurethane type
synthetic fiber obtained by a dry spinning.

5. A moisture-absorbable synthetic fiber with an

improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by claim 4,
30 wherein a retaining ratio of a strength at break in the

environment of 30°Cx90% RH relative to that in the

environment of 20°Cx65% RH in the polyurethane type

synthetic fiber is 90% or more.

6. A moisture-absorbable Synthetio fiber with an

35 improved moisture releasing property exhibiting a high



in a wet treatnment such as a dyeing process and has a high color fastness
to rubbing in a wet-condition. Thus, the present invention can provide a
stretchable clothing excellent in wear confort and f7d&ctohen, 2003 fy feel
7 Cctober, 2003 - 64 WHAT IS CLAIMED I S_ 5 A noisture-absorbable synthetic
fiber with an inproved noisture rel easing property exhibiting a high

el ongation and hj gh retch-recover characterized |n It has

noi st ure absor p‘{i%ﬁar%’tcirb qu§ 3‘ g%tlferto‘%i FEEYT 4. ‘%ﬁo ‘é?\gi lailnm ah

envi ronment of @OCx65Mdteimnché hadl wirelt 90yt yps gmmdrem eﬁlbiezamas a
envi ronnment of Cx90% spect.i.ve nd .h ffe en the
absorption rati oc’?cirn tgoﬁfhnétsheetecgvricur%%lﬁ I? “ﬂea%}aoorgd Jﬁgl?f;h d@ndt;r e. 2.
A noi st ur e- absarhdbl ghesy nittest idydd bertiw étChldarr-iye-nproved nmoi sture rel easing

property gxhi bi ting 2 high ;. elangation and il dhwingiche reagueny;as et ined

by claim ™1, wherein the npisture absorption ratio In the 15 environnent of
30Cx90% RH i s i WIRFaeathadignIe FekeaObRg BF aReLjHt egiiiting a high

moi st ur e- absor hajl &, astylrarh%tﬂcp chf}?rsﬁ%éﬁbrﬁf}:eddwﬂ)/ed%m&lﬁ 419} Qﬁﬁéng

property exhibiti a hig | ongati on, and hi gh stretch-recover ned by
claim1 20 or ﬁi\iﬁ%’fae‘i“iﬁ t‘;het%fm H@T‘firc‘:-‘lffi ete I%o%‘}r}ﬁﬁ' ’}?arfé’ﬂ‘i/p%y éﬁﬁ*ﬁat iC

fiber or pol yetﬁh&feze&icﬁftatw vﬁ&ﬁﬁﬂﬂ%bgbxfpibﬂrn re‘bJ.rA iTi s trameya o ab| e

T ah el SRgact i AE ARGHTEAg, G TR qeti i R S BOLE 00 2
ig ga i 0 € , erein
the synthetic fwhierth nsaspai ywetahawa:etzyiwasswp&ne:m cdtidzerinolst aangk frem dry

spinning. 5. A wynthetic fiber with an inproved
noi sture releaéﬂﬁg property égﬁn%%{ing a hl%é? el ongation and hi gh

stretch-recovery defd-ned Hynaistivnesalspindrls Byp vt ideatidiofam

strength at bregle,idydd 6o e VBN a Ofn PG LSRR 1Bt My 10 Hiltpd N the
envi ronnent of 2 CXGS%)Hﬁﬁrithe poI;Lret g%e typgﬂ%%guiugiﬁ?fibe?ﬁif 90%
o

or more. 18, A RIRIFEAEDAHH SHRGTEN-TTGDE G
noi st ure rel easiHrAMORAHd Ywae Riddd¥ptaidi WesirOatsokar 162333 oneﬁfof

ol v et hane. ¢ YIRS RGeS (AR 1RRE 3 P Tatfor 408 B 1 0B g 1 a wet
condition of gnmdetdon of the following components (a) and (b) or (a)
to (c):

20 {(a) High molecular-weight diol containing at
least 50% by weight of polyalkylene ether glycol having a
number-average molecular weight in a range from 2000 to
30000. in which ethylene oxide unit is contained at least
70% by weight;

25 (b) organic diisocyanate; and

(¢} low molecular-weight diol having a number-
average molecular weight in a range from 50 to 200, or
bifunctional amine.

9. A moisture-absorbable synthetic fiber with an

30 improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by claim 8,
wherein the high molecular-weight diol is polyethylene
glycol; the organic diisocyanate is at least one of 4,
4'-diphenylmethane diisocyanate and 4, 4'-

35 dicyclohexylmethane diisocyanate; the low molecular-
weight diol is at least one of 1, 4-butane diol and
ethylene glycol; and the bifunctional amine is at least



or higher when dyed with acid dye. 5 7. A npisture-absorbable synthetic
fiber with an inproved noisture rel easing property exhibiting a high

el ongation and high stretch-recovery defined by any dh@cteber} 20838 4 to 6,
wherein the pol yurethane type synthetic _figlgeL contai ns water absorption
resin in arange from5 10 to 4096by wei ght rel ative to pol yurethane type

pol ymer, which rema?ﬁeh f ran?PsoraFrMOP r%eélo%é)?l%je% i Hé’m 500 to

4000% by melght SOf e syht I mproved
nmoi sture rel easing pwmperAym@m$m¢r¢+ameIbBQﬂe ﬂihtheﬂgﬁuthﬁtwmnmhgmp

stretch-recover) t [ inis
at | east one ofﬁgnlre%%% %/S ype vva e71e fpé}%é;@r%%%ho talrﬁ%d&[)hirﬁ
reaction of theelfmqmcwg mmt%tz(egcwqwem qdefingd kesc)anschr(%l) H gh

mol ecul ar gwei ghye CEPAUE’Q”’ aldifg v%eréﬁ?sﬁhé%@%éﬁ% gmpé’fsﬁ%W@di@” ene
et her egcoI havi ng a nunber-average nol ecul ar Iﬁég %X I a ran fron%ZOOO

to 30000. in ViHREF OIS gKEeR GRTFROYRd Qhfad lé%ls’{ea 4B8hyP

wei ght; 25 (b) M@%H&kiﬁ?@&ﬁﬁé@nwd(iﬁké oyt Yol e call Bdnyei fidm di oto
havi ng a nunber - aver
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20 of claims 4 to 10, wherein the polyurethane type
synthetic fiber is polyurethane-urea elastic fiber
composed of polyurethane-urea polymer cobtained by
reacting polyalkyleneether glycol having a number average
molecular weight in a range from 500 to 10,000 with an

25 excessive molar amount of organic diisocyanate to result
in a prepolymer having isocyanate groups at both ends,
which is then reacted with bifunctional amine and
monofunctional amine.

12. A method for producing a moisture-absorbable

30 synthetic fiber with an improved moisture releasing
property exhibiting a high elongation and high stretch-
recovery, wherein polyurethane-urea elastic fiber is
obtained from polyurethane-urea polymer obtained by
reacting polyalkyleneether glycol having a number average

35 molecular weight in a range from 500 to 10,000 with an
excessive molar amount of organic diisocyanate to result
in a prepolymer having isocyanate groups at both ends,
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20 13. A method for producting a moisture-absorbable
synthetic fiber with an improved moisture releasing
property exhibiting a high elongation and high stretch-
recovery defined by claim 12, wherein the polyurethane-
urea type synthetic fiber is obtained by dissolving in an

25 amide type polar solvent a urea compound obtained by the
reaction of the following components (A) to (C) in a
range from 1 to 15% by weight relative to the
polyurethane-urea type polymer.

(A) Nitrogen-contained compound containing

30 bifunctional amino group selected from primary amine and
secondary amine and nitrogen-contained group selected
from tertiary nitrogen and heterocyclic nitrogen;

(B) organic diisocyanate; and
(C) compound selected from mono- or di-

35 alkylmoncamine, alkylmonoalcohol and organic
monoisocyanate.

14. A fabric composed of the moisture-absorbable
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