r 1 DESCRI PTION POLYURETHANE UREA ELASTI C FI BER

TECHNI CAL FI ELD [0001] The present invention rel ates
* to a polyurethane-urea elastic fiber having heat

fixing 5 properties useful for preventing fray of

clothing itenms formed of fiper having primarily

pol yur et hane el astic fiber blended therein, and

relates to knitted fabrd n fabric using the
el astic fiber. BACKGRO&@??%&P gg [ 0002] Pol yur et hane
el astic fiberpdisyggiaiahea fibhesrRxcetggat in
elastic function and finds use in a wde variety of
fields including clothing naterials such as
foundati on garnents, socks, pantyhose, sw nmmng 15
wear, sportswear and | eotards; and non-cl ot hing
materi al s such as di apers, bandages, supporters,
C GMETHNICAIRSIKEE LIaut onobi l e interior naterials, nets
and tapes. [0003] 20 Polyurethane elastic fiber is
el B534X] fiber primarily constituted of segnment
pol yur et hane and basically constituted of bl ock
copol yners e Bresnt ol Y Pt HPRyhrabR BRI B8P - fei ght
pol yol , diisocyanate 2 and a chain extender, Ln view
ofp%}w%féra%?-r%%r%l,asw ygﬂr%%alﬁae‘f@%s??%tf bEtF s
constituted of a sgf# segnent, excell ent

ar Y’ %

5f|Q58QﬁW?%?F;ﬂﬁF%P ?%ﬁﬁtlng ray o%nclothing items

formed of fiber having primarily polyurethane elastic
fiber blended therein, and relates to knitted fabric or

woven fabric using the elastic fiber.

BACKGROUND ART

10 [0002]

Polyurethane elastic fiber is stretchable

fiber excellent in elastic function and finds use in a
wide variety of fields including clothing materials
such as foundation garments, socks, pantyhose, swimming

15 wear, sportswear and leotards; and non-clothing
materials such as diapers, bandages, supporters,
covering masks, automobile interior materials, nets and
tapes.
[0003]

20 Polyurethane elastic fiber is elastic fiber
primarily constituted of segment polyurethane and
basically constituted of block copolymers mainly

containing high molecular-weight polycl, diisocyanate
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having a crystalline structure fornmed by strong 5

i nternol ecul ar force ascribed from hydrogen bondi ng.
Furt hernore, dependi ng upon the type of chain extender
constituting the hard segnent, polyurethane el astic
fibers can be classified intp polyurethane-urea type,
whi ch uses a | ow nol ecul ar am ne and has a urea

band al%rﬁﬂ]% @ty&{éﬁ.an%wrﬂéwwﬁ% tYiRSm1 MY Ch MgESu Pe,

| ow ~ nol ecul ar-wei ght™ pol yol and s a urethane bond.

The 1 hindiagsn: honding: fonger of s tden dal taseanent ; hasre
| arge effect upon physical properties such as heat

I efd filedC B x 2 IMceh . hien hyck 08 Do dimg 4 aieed ofedrhent
15 urea bond is stronger than that of the urethane

bared;ing ke ol el hrenestunest uypef dsmesdipey | ©t romg heat
resistance and is in a main stream of pol yurethane
eliastd mndlidisrisa c urarre | as @ridekid eflr orForydihegen rleerdheg .
the polyurethane-urea type is used in a wide variety

of R Hemiare, |dendtedbresamn i HentYom, of hehainsexgender
fiber containing such a polyurethane-urea t%pe ,
pGISAHET EY gt ®i i (3T G TRINRRY 1 PASY IR ERRSt bpRt1cC
ure ol ymer" s a mpjin, conponent will be referred

L ety b T e ST L T B e R hetyPe.
ot her _hand, 25 elastic fiber forned o

pdi Crhetunsaénse-%rle?"ﬁ_zﬂ}oef?%/%ear p%lr?/n}rlel}eigénc?n?aesr'i%ru?%a bond,
h resi §1,ange, anc rabilit ]

p%ﬁ% et'hrane ur erg?gf%%??agygf%%’ b‘yuttlf as s%?t%_ngow
pr@%&&’lﬂ-w&i@ﬁﬂ VA Yy d PV RESTPEr@teH Rand ARG, The
advant age of this property, conversely, the elastic
firherr dqurmash i i @y PRb vk e hafee Wi L4 hedgméypenpl ¥ MBsrge

is applied to, for exanple, wool woven fabrics and

zakidedty podranghhoiseal i ies such as heat
resistance. Since the hydrogen bonding force of the
urea bond is stronger than that of the urethane bond,
the polyurethane-urea type i1s superior in heat
resistance and is in a main stream of polyurethane
elastic fibers currently produced. For these reasons,
the polyurethane-urea type i1s used in a wide variety of
fields. 1In the present invention, the elastic fiber
containing such a polyurethane-urea type polymer
(hereinafter referred to as "polyurethane urea
polymer") as a main component will be referred to as a
"polyurethane urea elastic fiber". On the other hand,
elastic fiber formed of a polyurethane-urethane type
polymer is inferior in heat resistance and
recoverability compared to polyurethane urea elastic

fiber but has setting property at relatively low
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When pol yuret hane urea elastic fiber is used in the
general field of clothing materials, it is wusually
interknitted with pol yam de fiber, polyester fiber,
cotton etc., and subjected to manufacturing 10 steps

i ncluding cutting-out, sew and finish processes to
obtain clothing itens. When tThe fabric interknitted

usa'erﬁg; ; AL hapg e &t Astdge fo P niS p%%t@y%hand

sewe e fabric sometimes curls and frays e

edgs wepamd Na: KA 4 dei dlesi g of o tded f@bra cpdluguddtkone-
its high heat resistance and recoverability,

r engeridrge seppdpdl fiidic U ¢ . agpl iderimy efopodyamet danecol
urea elastic fiber is renoved fromthe knitted
Stwandrurialefiad adirnd atolthie-f vy gohieyhoseduci ng
stretchability of the portion of the cloth. 20 [0005]
SiHd¥W4lhe edge of cloth will be frayed if it is

allowed to stand as it is after cutting, the edge, of
general cl ot'Higly pelensrsEhane d1Era |@kaStieat Horbylanysed

P Todges TR A o P SRRl ey o abod b R

th t-clath, t d. Ho
OIS T Ak PR O 2P0t SEIBE, TRNRYEL e
NSTIRA0 and S 0. 1 akeoy (L8 A0ceq aDOTnd i, 22 DL OEERS 4
or prdducing clothihg Itens and al so econom calTy

provi - L9 ; I td o th] ppshtem
hesoalé Zln &%ergéj at t ledé;a(ggg'be%%ﬂle%&t%% kﬂf o form a

s tipRad D05 i Oodta il TOMidd {HEneaseneén URKET MEBFi 6

i tems such as foundation, the stepped portion
priotuardles: t e 1S MerSeNprd Shongd eivefre Diisthe fiber is

underwear, and appears as a projection of the

owier VRall ,andisawaedlg the fabric sometimes curls and frays
at the edge depending upon the design of the fabric due
to its high heat resistance and recoverability,
rendering sewing difficult. Furthermore, polyurethane
urea elastic fiber is removed from the knitted
structure of cloth at the frayed hem, reducing
stretchability of the portion of the cloth.
[0005]

Since the edge of cloth will be frayed if it
is allowed to stand as it is after cutting, the edge of
general clothing items is more or less treated by any
means to prevent fray. For example, generally, the cut
edge is fold, doubled and sewed, or wrapped with
another cut-cloth such as a tape and sewed. However,

post-processing work for preventing fray such as

hemming and sewing takes time and labor in a process
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appear ance. Furthernore, polyurethane urea elastic
fiber is frequently used in clothing itenms such as 10
foundati on garnments and pantyhose which directly and
tightly fit to a body. The thick hem nmakes the person
unconfortable to wear. [ooogg To overcone probl ens
such as henned and sewed 15 edges of cl othing using

e@u@é@ﬁ{ Cléérgserana nide éé&k&npéauy

found tion ga nts su rassieres, girdles and

bohsildsS a 'Hh.g?"AHLPJHJr@S higpapi®i dest 9na ¢ 1&MBiN@VEtem

been i ncreasin produced nowadays, a nethod for

meufraed lHrid‘%e’%réH Athite idde avddige s 90120 tal feth a
cut-of f opening parts has been studied to prevent a

undaipwest godteldn e appedtdong oIn otheroese df uhdavwegr
the cut edge al one without henm ng and sewi ng. [0007]
Farcemanpla @ clotridatgidn erthesi sigededd ipor2bon protrudes
re uiring no hemm ng has been proposed (see, for

& IBATENT IDACUVENT IWearmhen cihn Hﬂl?@eﬁf%#ﬁ?q sand
forned of knitted warp fabric, which is a 1 X knj t
CAPRFAURT iTh hRARF FHehdart etrfa%t%tef%%@ranbm%ﬁua’é%%
5 fiber run side si de and at st_one_si de, of

nGPREHANTE £ ittt r'e%era%%ww% © 1 OT TR %Jr%%%ldc
titch t h tt d 0008
-Srfﬂﬁ‘iereswisff%fu sk SRR Tt A DR Heerts TONBY e

I
fhe entlre cﬁ%iﬁ&%eéiﬁggigﬁ b 5 Q@ﬁ%@iﬁ?i#&cﬂfﬁ'gﬂd
% ot@;ﬁﬂﬂ d, by; f aby 1L wes) 9N e |ﬁmé]§%er§‘r}ﬁialk@§stk% person

ing itens thereof” are Imted
uncomfortable to wear.

[0006]

To overcome problems such as hemmed and sewed
edges of clothing using polyurethane urea elastic fiber
in the field of foundation garments such as brassieres,
girdles and body suits, in which fashionable design
items have been increasingly produced nowadays, a
method for manufacturing a clothing item having a so-
called cut-off opening parts has been studied to
prevent a underwear line from appearing on outerwear by
leaving the cut edge alone without hemming and sewing.
{0007]

For example, a clothing item using fabric
requiring no hemming has been proposed (see, for
example, PATENT DOCUMENT 1). The cleothing item is
formed of knitted warp fabric, which is a 1 x 1 knit

construction having the non-elastic fiber and elastic
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10 [0009] Furthernore, a clothing itemalso having a
cut-of f opening parts has been proposed (see PATENT
DOCUMENT 2 or 3), which is obtained by using a | ow

mel ting point pol yurethane elastic fiber conposed of a
15 pol yur et hane- ur et hane ty&@ in conbination with
another type of fiber and RKnitting themin the form

of 3] t | 0
B 1 sl el Dl sl N asesst nd

Hewg\eI1adtl d e A WHethan & Bl astd o fbders Ofms aclosed
pol yur et hane- ur et hane type, physical properties
sisgliddieantdty «iral easie thyhdeatedhi ch is applied in a
setting step for fixing the shapes of fabric and
cli@dtiglg itens and in a dyeing step. In addition, 25
recoverability of fabric decreases and al so breakage

of pol yur etHrawsevest asitri cHiberasmyo DRARENT RRUMENT 1,
tenperature conditions usually enployed for
preodess ifrg oty dihet are edfed | Hstyetypeky suppressed
Consequently

clothing itens 6 enplaying this %grlc
it Hearq Wasiated it eqzﬁﬂotaees%%cr@ &ﬁﬁﬁr@%n*shlﬂf 011]

FurthernDre a thod fo ng apn_ 5 stretchabl e
£ A N Beisrrh Mesidn i opitated

(s PATENT | .S obt
j ecﬁslensg a 195 srfgr ucttedﬂrsectrhv% Puagléés]e%o %Eff%t hane
¢ fiber spun froma spinning solution containing
eagt two types of pol yurethane conponents

d' fferent 1Gr{f HEd MY, @I&%@hﬁ&]%&%i@&%ﬁﬁ@ €a

side (for exanple, a polyurethane-urethane type and a
cut-off opening parts has been proposed (see PATENT

DOCUMENT 2 or 3), which is obtained by using a low-
melting point polyurethane elastic fiber composed of a
polyurethane-urethane type in combination with another
type of fiber and knitting them in the form of plating
stitch and applying heat-set processing to impart a
function of preventing fray.
[0010]

However, in the polyurethane elastic fiber of
a polyurethane-urethane type, physical properties
significantly decrease by heat, which is applied in a
setting step for fixing the shapes of fabric and
clothing items and in a dyeing step. In addition,
recoverability of fabric decreases and also breakage of
polyurethane elastic fiber may occcur in the temperature
conditions usually employed for processing polyurethane

urea elastic fiber. Consequently, clothing items
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pol yur et hane-urea type) to heat treatnent perfornmed at
not | ess than a heat deformation tenperature of the
pol yur et hane conponent having a | ower high-tenperature
15 side nelting point. [0012] Nevertheless, it cannot
be said that the effect ofeiuppressing fray of the
fabric obtained in this manufacturing nethod is

ULl Gl AHd Wsal | BELOTY: 20, SORPRL 0L LR 1y

aforementioned case usi ng T'ow ['t1ng point

P AidEaNe &l@sid G fd ber. In addition, no

consideration is given to possibility of decreasing
bagicge per f ormances of elastic fiber, such as high
recoverability and extensibility that a pol yurethane-

25 urea typeanatsessase bya askshngd b r | essdd dbmg tavwo
types of pol yurethane conponents different in

statusttoteabld 0D r RATENE DEOUNENIdUCE R re PY0BedvinGd 8is
7 PATENT DOCUMENT 2: JP-A-2005-113349 PATENT
DOTUVENER: ( g AHUDEL JBUSMHMENPAIENWIDadUMENTOEained by
JP- A- 2005- 330617 DI SCLOSURE OF THE | NVENTI ON 5
PROBLEVE o BE BQVERF BY IR ¢ \VENTTONS§9 a2} yigethane
O A ST A S S e B i econt aining
SO 1) AR LSS N AR 4Pt rerent
oA A ST SR MR ST 140 o
PRl RtNANe g AR Al A d&- (i dad {H5e PAsE et
polyurethane-urea type) to heat treatment performed at
not less than a heat deformation temperature of the
polyurethane component having a lower high-temperature
side melting point.
[0012]

Nevertheless, it cannot be said that the
effect of suppressing fray of the fabric obtained in
this manufacturing method is sufficiently satisfactory
compared tc the aforementioned case of using low-
melting point polyurethane elastic fiber. In addition,
no consideration is given to possibility of decreasing
basic performances of elastic fiber, such as high
recoverability and extensibility that a polyurethane-
urea type possesses by adding not less than two types
of polyurethane components different in structure. -

[0013]

PATENT DOCUMENT 1: JP-A-2003-147618
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i nvention enables to provide fabric and clothing itens
15 reduced in limtation on fabric design and
suppressed in curling and frayi ng caused by heat
during processing thereof. Another object of the
present invention is to proyide pol yur et hane el astic
fi ber capable of providing fTabric and clothing itens

havi ng excelﬂﬁ%mipr]yo%mb]@%pro Iziifé‘o@/ﬂ‘:%f%{(

9.
processed at tenperature and to provide knitted

fabric or wemmriBBocMapal & ofp-2rayesh sgogb @t hi ng
itens suppressed in curing and fraying and

mai nt ai ni ng peRqEalt edcEiret chabi Fpiy-byosise3@E1T he
pol yur et hane urea elastic fiber. 25 MEANS FOR SOLVI NG

THE PROBLEMS [ 00151 8 The present inventors have
conducted intensive studies with a view toward sol vi ng
t HEL SCHGH TR E gt IPRENEIRN They found that the

af orenmenti oned probl ens can be sol ved by using 5
pARARIEMRA D (RieS@NER iBY fTHHerINGNBIPN ng a specific
pol yur et hane conpound and havi ng a heat defornation
er%E%Q& and heat resistance as a pol yurethane elastic

fiber for inproving curli and frayin reventjon

effect of clSt HMETL eci'l‘ls,tq'g'?mplf(‘?ﬁ??%dl ’g‘??%orénjds\l\x)?/en

10 fabric using the elastic fjber. Based of_th .

ARG BRI et IR NEs SRrr b e dpon
£ y . ti Lo

MR GARSL G Yand NP CoBRto L INEDTAON h8r1 89 o

CORfN MY o Wrdeh U2 a) & ROl Bl ANtk BRUNEy

in I ch a compression deformation initiation

provide knitted fabric or woven fabric using the

elastic fiber. More specifically, use of the

polyurethane urea elastic fiber of the present

invention enables to provide fabric and clothing items
reduced in limitation on fabric design and suppressed
in curling and fraying caused by heat during processing
thereof. Another object of the present invention is to
provide polyurethane elastic fiber capable of providing
fabric and clothing items having excellent physical
properties even if processed at high temperature and to
provide knitted fabric or woven fabric capable of
providing clothing items suppressed in curing and
fraying and maintaining excellent stretchability by use

of the polyurethane urea elastic fiber.

MEANS FOR SOLVING THE PROBLEMS

[0015]



10

15

20

25

tenperature according to thernonmechani cal analysis
(TMA) is not |less than 150C and not nore than 180C and
20 the nunber of seconds up to thermal breakage at
180C is 30 seconds or nore. (2) The pol yurethane urea
elastic fiber according to 4’tem (1) above, in which

t he hardness of the pol yurethane conpound is BOA or

ess. 25 (3l RO LAANR JF £ A A fald D8

accordlngt0|tem(1 In whic

pqrw&r%lh@est@cpmwuﬁduhaé m@n@&wﬂ NESLPERY PR ween
80C and the tenperature at which deconposition of the

pa fureidiadieorled GOGolemks St aTRSy | fodhd feient tiad
scanning calorinetry (DSC). (4) The pol yurethane urea
el &t emdn thissn e d qaoskdl angs taranye oneloéd ibenss{dd to
(3), in which the 5 polyurethane conpound is

c rosigiu kgt po |l yngetdbast 1€ Sjilke pobjairibane speaific
elastic fiber according to any one of items (1) to

( Delyursitiante tHenppEly red Haneing ea heabrial e +em
a copolynerized polyal kylene ether diol servin

r RE IR And ftﬁ%.-ﬁﬁ%tmo%%da o?olaytkw%‘h%n%t%i%étlc
i.n dlfferent nunb ms Wwthin 2 t

13‘y ne Fik Rl R P aerrfisflf%wfn%e?re‘s%%foﬂr%nng
ﬁﬁ%:one clothl E#Qeﬁé)(égd %ngghfég§i? and woven

pé?yuréihane conp i's obtaine roma co i zed

pitisis Salch rgéhffaﬁu} SELYL NG @530 M OB O L Aing,

IS CO ene et hers havi ng a

‘ﬂJﬁé”§¥gseﬁB”HH%edﬁldﬁ”¢E§1éﬁﬁ&@&é@th'n 2 to 10. (7)
The pol yurethane urea elastic fiber according to any

oneofsjtens (1) to (6), containing a

More specifically, the present invention is
as follows.

(1) Polyurethane urea elastic fiber
containing 5 wt% to 40 wt% of a polyurethane compound,
in which a compression deformation initiation
temperature according to thermomechanical analysis
(TMA) is not less than 150°C and not more than 180°C and
the number of seconds up to thermal breakage at 180°C is
30 seconds or more.

(2) The polyurethane urea elastic fiber
according to item (1) above, in which the hardness of
the polyurethane compound is 80A or less.

(3) The polyurethane urea elastic fibér
according to item (1) or (2), in which the polyurethane
compound has no endothermic peak between 80°C and the

temperature at which decomposition of the pelyurethane
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20 dinmet hyl silicone conponent in an anmount of not

| ess than 1.0% and not nore than 6.0% (8) Knitted
fabric characterized by using the polyurethane urea
el astic fiber according to any one of itens (1) to
(7) at least in a part. 25 (9) Wven fabric
characterized by using the ol yuret hane urea el astic

fi Anger i - : .1{e v

| AR Y R R R R ey
[ 03y When the pol yurethane urea el astic fiber of

the present invention is used in fabric and clothing 5
itenms, conpressi orhsledor et tamd ihea pol ¥stt £& hafiBer
urea elastic fiber occurs by tension applied to

f g dircpnps essy atho@rof estetual (b)Y ress(®f, tive which the
pol yuret hane urea elastic fiber itself due to heat
apg I edrerany conpoesdi iy ¢ress hbmked apo hyposbhanker e
pol yurethane 10 urea elastic fibers are jin contact
with each ottier Jfhe okypesthanthereeporiapeihahtbeFea
elastic fiber is in contact with the other fiber used

|r?Qﬁﬂﬁﬂ%ﬂﬁ|§ﬁ1aQﬁrﬂRﬁt?ﬁakﬁﬁ@%ré%haﬁ% (fea B adhigh the
f|b rs ar i xed to , h of he the other fiber is
%@%ﬁﬁﬁﬁéﬁh S o AR 1 5OPS Hg?rhfe‘iihe

def r t ol t oI ur et hane urea e
el ”Blov s Uil FHREreBYANT A TSR Pt Bkt e

e %dé@%%%d ‘%%ﬁa%’?f%t o TR i Herent
Sirflflod 16 20 AU ALARDE, L19Fn € 484 i Lo i ber of the

present invention Is excellent in heat resistance and

recoverabilitsy thes 1 EeRet KA RO SuEkl | &0a PF DEESEHES
according to any one of items (1) to (5), in which the
polyurethane compound is obtained from a copolymerized
polyalkylene ether diol serving as a raw material,
which is composed of alkylene ethers having a different
number of carbon atoms within 2 to 10.

(7) The polyurethane urea elastic fiber
according to any one of items (1) to (6), containing a
dimethyl silicone component in an amount of not less
than 1.0% and not more than 6.0%.

{8) Knitted fabric characterized by using
the polyurethane urea elastic fiber according to any
one of items (1) to (7} at least in a part.

(9) Woven fabric characterized by using the

polyurethane urea elastic fiber according to any one of

items (1) to (7) at least in a part.



treatnment are less limted and can be used in

conbi nation with any type of fiber generally used in
25 fiber itenms in which the pol yurethane urea el astic
fiber is usually used to provide clothing itens.

[0018] The knitted fabric or swoven fabric using the 11
pol yur et hane urea el astic flger of the present
"ﬁﬁﬁﬂﬁﬁﬂb@@SDfxfﬁélfﬁﬁ Proggssability during a sew ng
step since curling and raying of the fabric can be
suppgessed by heat applied during processing
treatnment. 5 In addition, fiber breakage of the fabric
rarely occurgheVete i pohpatetBampphied dUasdgc fiber of
processing treatnent, and pol yurethane urea elastic
fitler psesesar cehyenteivmveids tsed) imabfalbritractiuckotbing
obtain high-quality fabric itens. In addition, since

5 detterniay atdrpr of s phy siebd rudat propef t the sothuasthane urea
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recoverability is low, stretchable clothing itens
tighrsticifibeny @@mar%ow eams ben @P@h@lfédto fabric,
Furthernore, fabric requiring no hemming o cut_edge
ca?P“&éff’u%f‘ebo%so%l et t 2hEessicht akhe sP‘P%i’Eﬁ%B]P%“e urea

B e R

SRR LR TR el o PSRN ORubhe g PFubBERane
POl Yy eéi?@@l&"ffngféséff‘& L’l besnPhct hﬁltlﬁ”@é@ﬂt other or

I nvention 1S conmposed of a conposition containing a
Py W lhaie wh&he %Yy"@fe%aﬁe NB+da EPAPODENEibSENES in

t he polyurethane urea pol yner having
contact with the other fiber used in combination.
Since the polyurethane urea elastic fibers are fixed to
each other or the other fiber is fixed toc the
polyurethane urea elastic fiber at the deformation
point, the polyurethane urea elastic fiber and the
other fiber are rarely removed from the fabric
structure. As a result, fabric suppressed in curing
and fraying can be obtalned. Furthermore, since the
polyurethane urea elastic fiber of the present
invention is excellent in heat resistance and
recoverability, thermal conditions during processing
treatment are less limited and can be used in
combination with any type of fiber generally used in
fiber items in which the polyurethane urea elastic
fiber is usually used to provide clothing items.

[0018]

The knitted fabric or woven fabric using the
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25 high heat resistance is used as a main conponent,
fibers are rarely broken by the heat during processing
treatment and thus good stretchable fabric can be 12
obt ai ned. The content of the pol yurethane urea pol yner
is preferably 60 wt % or mor e and nore preferably 75
Wbor nmore in view of heat ?esistance and physi cal

&r cﬂe%%a}q{ t%e%elg%ﬁ%gg%%ﬁ% ptC}f Jgﬁ%%ane ur ea

pq|rb<z'@°rft1to‘?1 %&%@&él@eﬂ@%ﬁ@éﬁﬁbllﬁvﬁnthW% bewing

obt ai ned by reacting, for  exanple, a

MR Al i G R Vla fhd dy‘iQﬁj’Qﬂﬁt@ie 1&1&)1% can be

nol ecul ar-wei ght di'am ne and an end term nator having

a supfdsdd eialhaadd iap el aefimf Whocd A2 treatment.
Exanpl es of the high nol ecul ar-wei ght pol yol include

vam addittyipes dfildiollsresdande cofmdsedfadriac Barely occurs
substantially |inear honmopol yner or copol ynmer, such as
pEweastidr hdiadl ipaipetivd dining potoess sinant tkatent ,

pol yacrylic diol, polythioester djol, polythioether
d.acnd Rsd R e eldolel astii gt iiee Hly Hiaarenly removed

ner of these. Preferabl a al k Iene et her
f‘i dabhic fePCtitieH9 R VBHJ}{ ehffPTic

tLﬁ:col glggby%ﬁégﬁ§%§lene g %gqﬁvrgﬁ%% etrath ;é?@%l

o'pyem%:rI Ze%u&io'aysalx}(é'co%edrqgl%rt lz}lscglber g¥€car ﬁ%ble

ene ers  having a ere

at&'&h‘%ﬁtﬁ&né %J{@\é@ £t TR ML ad NERe-ndd

hem po et r amet t glyco

CORQIMMRIA .Zedrpaln@idodene flhed +Hyoing HPas&@th g of

al'kyl ene et hers having a different
cut edge can be used as clothing items such as

stretchable foundation garments very comfortable to

wear.

BEST MODE FOR CARRYING OUT THE INVENTION
[0019]

The invention of the present application will
be more specifically described below.
[0020]

The polyurethane urea elastic fiber of the
present invention is composed of a composition
containing a polyurethane urea polymer as a main
component. Since the polyurethane urea polymer having
high heat resistance is used as a main component,
fibers are rarely broken by the heat during processing

treatment and thus good stretchable fabric can be
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nunber of carbon atonms within 2 to 10 show ng
excellent 13 elastic function are suitable, and a

pol yal kyl ene ether glycol conposed of al kyl ene ethers
having a different nunber of carbon atons within 2 to
10 is nore suitable. Prefeégble exanpl es of the

copol yneri zed pol yal kyl ene et her gl ycol conposed of

al el Bne cﬁt heps Nayth@ o #lif ﬂ&r;%‘fyl]ﬂ’é‘l.bf‘?iné’fuf@ébﬁé‘lymer

atons Wt to 10 include copol yneri ze

Paly §hefe AHIGPl 6 £ APOSHd Rird, 44 rr@é‘@é m&@f@raspyms
and a 2, 2-di net hyl propyl ene group, and

copad Weemrigad polyedhest glewol reonpasese oénca dysical
tetramet hyl ene group and a 3-net hyl tatranet hyl ene

g ptype rithiee snwnb erh ea ies lag er et aerol | eak a shiei g hff ilod r tdwed hi gibric
nol ecul ar -wei ght polyol is preferably 500 to 5, 000.
Marterpr dfferradsife. nunber average nol ecul ar-wei ght is

1,000 to 3,000. 15 [0023] As the diisocyanate,
dlmgﬁﬂﬁanates of an aliphatic group, an alicyclic

group and an aronatic roup may be nentioned.
Exanpl es t heéif& P et ey ureh M%t‘h‘ér&e used in

2 FEEE t%r?érb%'ed"ra.q%bﬂ%ré%‘e Zoeaf?' R S enfeT

di j.soc jahat e a a a'-tetral t
dlefxsacl)nyarfat esipiléfg,a}i .md&. ueln%/lf eet'lfl@lr éd,yanajtsocyanate,

’l W % el rild‘,'%? a%gd terminator
CyC exy ene |Socyanates
' w@{@taoe&ctwdﬁ&r@m&nww ehydr & die st hyl ene

di i socyanate, trimethylene d||socyanate

t etgopgt hyl ene  dii socyanate, isophorone diisocyanate,

a mxture of these or a copolynerized conpound of
these. 14 Examples of the high molecular-weight polyol

include various types of diols, each composed of a
substantially linear homopolymer or copolymer, such as
polyester diol, polyether diol, polyester amide diol,
polyacrylic diol, polythiocester dicl, polythicether
diol, polycarbonate diol, a mixture of these or a
copolymer of these. Preferably, a polyalkylene ether
glycol is used, which includes polyoxyethylene glyccl,
polyoxypropylene glycol, polytetramethylene ether
glycol, polyoxy pentamethyleneglycol, a copolymerized
polyalkylene ether glycol composed cf alkylene ethers
having a different number of carbon atoms within 2 to
10, or a mixture of these. O0f them, polytetramethylene
ether glycol and a copolymerized polyalkylene ether
glycol composed of alkylene ethers having a different

number of carbon atoms within 2 to 10 showing excellent



Preferably, 4,4'-diphenylnmethane diisocyanate is
mentioned. [0024] As the | ower nol ecul ar-wei ght

di ami ne used as 5 a chain extender, for exanple,

et hyl enedi am ne, 1, 2- propyl enedi am ne,

1, 3- propyl enedi am ne, 2-nethyl -1, 5- pentanedi am ne,
triethyl enedi am ne, m xylyl enedi am ne, pi perazi ne,

o- deps I di ] 1

i shieRbCraRiny SRELLATLEte, afa s, prvakplegg ernes

hexapet hylbsngdsagi 8¢, aNc M afBetbibesetbvénd-a different

phenyl ene) bi s[ 2- (et hyl am no) -urea] may be nentioned.

Theseb&aNo becysBon ah0bRsOwiBEiA B xbule. iBr abeeablytrable.

et hyl enedi am ne al one or an ethyl enedi am ne m xture

cortafarslgl & &évavpYebyofivtbeotopbliyrast zedepseletkedene

15 fromthe group consisting of 1,2-propyl enedi am ne,
51,8thei agi nocyctohpraed afdalkylene ethers having a

2-met hyl - 1, 5- pent anedi am ne. More p(eferabl¥, .

et Ay Eppehaniiwebar oné Farbgedatpoe2s)ithdnt Retend0 include

term nator having a nonofunctional 20 active hydrogen

atdnTOPS YERERPPR, PADYBENEBNhSL¥CSLcRCBRBOSREL RANSI |

t hanol , 2- |, 2-nethyl;2: |, 1- but I
5- ot e CHELSRSI SzaD 3R fyf « 7 Bopanoy -propy efa’sroup,
I kyl am h ' | am ne, n-butyl.anne,
C-BUTyT an e 4RG" 2560 9P AEKYT & HoY “anacdlar Ryt nés
- TR 7 rgPhER T e
o Bt ing ek fe e Poedh dre ok Eapergr i aene

di 52065 NV PREVAGHDEE 2GBFag! ROPELRYARMBEGHRY of€the high
nmenti oned. These may be uSed alone or as a mxture. A

moRef doet 4 BoRb i gt NBo1Ho1 sushpasrarapnoabkyl aa1 BE00D . a
di al kylam ne is nore preferable than a nonoal cohol .
More preferable number average molecular-weight is
1,000 to 3,000.
15 [0023]

As the diisocyanate, diisocyanates of an
aliphatic group, an alicyclic group and an arcmatic
group may be mentioned. Examples thereof include 4,4'-
diphenylmethane diisocyanate, 2,4'-diphenylmethane

20 diisocyanate, 2,4- and 2,6-tolylene diisocyanates, m-
and p-xylylene diisocyanates, a,o,a'ca'-tetramethyl-
xylylene diisocyanate, 4,4'-diphenyl ether
diisocyanate, 4,4'-dicyclohexyl diisocyanate, 1,3~ and
1,4-cyclohexylene diisocyanates, 3-{da-

25 isocyanatoethyl)phenyl isocyanate, 1,6-hexamethylene
diisocyanate, trimethylene diisocyanate, tetramethylene

diisocyanate, isophorone diisocyanate, a mixture of

these or a copolymerized compound of these.
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[0026] As a nethod for producing a pol yurethane urea
5 pol ynmer according to the present invention, a
techni que of a polyurethane fornmati on reacti on known
in the art can be used. For exanple, a polyal kyl ene
ether glycol and a diisocyggate are reacted, while
the diisocyanate being excessively provided, to

PR W ef @%H%rdm% dehfte i
|socyan§§§&groug E?B?he 3Q' Su séhuently, t?n?s

upRi-hang dr.epol yner is subjected to a chain extension
reaction with a bifunctional amne to obtain a
pglooeragt hane urea polynmer. In the present invention,

a preferable polynmer substrate is a 15 pol yuret hane
urea pol yneas whiech dweohtcdiawd dxy-wealagdt idigamine used as
pol yt etranet hyl ene ether glycol having a nunber

aee chge sl xdEndeT wdightexamBE0 ek 80 ediioing, 1,2~
copol yreri zed pol yal kyl ene et her glycol conposed of
alPprade f@d@@ﬁﬁﬂ@avﬂné‘@@ﬁﬁﬂ@r@??lmr medhhont 20
atonms within 2 to 10 with an excessive anpu
diPESGAPERHER NG /s ritifddi e e Prashidt eyrré‘i‘" ri?g’l%q%ammer

pPOEBA i el o ToFGEL At IS i el ‘aha o
mSLAGL a0l A, 2 LA 010G Sperel on of

t e Spol TG Ml T O T At an am ‘de-‘base

p?llr?etaﬁ% éﬁT eﬁg'eg?nol?% W Ft heﬁgth{ cetam de clan be used

dwue&q,ltéh% %&@ﬂzesde%wlﬁma)eimﬁ REBP U TNt oned.

during the reaction bétween a urethane prepol yner and
aTheld arNHl Qg GOl iMGs conpotithe Pr afssfddably,

di met hyl acetam de i s used.
ethylenediamine alone or an ethylenediamine mixture
containing 5 to 40% by mocle of at least one selected
from the group consisting of 1,2-propylenediamine, 1,3-
diaminocyclohexane and 2-methyl-1, 5-pentanediamine.
More preferably, ethylenediamine alone is used.
[0025]

As the end terminator having a monofunctional
active hydrogen atom, for example, monoalcohols such as
methanol, ethanol, 2-propanol, 2-methyl-2-propanol, 1-
butancl, 2-ethyl-l1-hexanol and 3-methyl-l-butanol;
monoalkflamines such as isopropylamine, n-butylamine,
t-butylamine and 2-ethylhexylamine; and dialkylamines
such as diethylamine, dimethylamine, di-n-butylamine,
di-t-butylamine, diisobutylamine, di-2-ethylhexylamine
and diisopropylamine may be mentioned. These may be

used alone or as a mixture. A monofunctional amine



5 [0028] The pol yurethane urea elastic fiber of the
present invention is characterized by having a
conpression deformation initiation tenperature
according to thernmonmechani cal analysis (TMA) from 150C
10 to 180C (inclusive) . W t he conpression
deformation initiation tedﬁ%%ane falls within the
tegpenaLyrg ?BEBkaX§a8§ﬁ%r89 g“ﬁkbg% %gﬂiB%aXb”&ore
preévention Unction can be obfarned dnder
COpVepLLonRL PhafcsShBHoataBMbYLONS for pol yurethane
urea elastic fiber blended 15 fabric itens. In view of
exepdbppy fraying prevention function in the fabric,
the conpression deformation initiation tenperature of
the pol yurethane neeRogél 85ki probiubengi & poekeatahhgne urea
175C or less. In consideration of physical properties

Ssupblaseresoverdbnygi ty ohef pbebenOintventiaht er heshnique
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treatnment during a processing step, the tenperature

i sofivaeppighicebbhpe1600nakinor seackdorokndwa in the art
pol yur et hane urea elastic fiber of the present

i n9@ht penupsdehaFa&t expER4Cr nat RALyalkyyPe® §fhepsglycol
heat resistance for fiber breakage duriaghgrocessin

f aBPficai FehEOCHANRRSI 8T 8eFPAEE®s T'BILE rg§l§gFH%P§te

extegded to SOWbaEd.brgu gt in 9 con gct.mﬁth a E e

b0 Bf THOESCLKG Y| RESTEoBHeako SY30 S846RA8 SFomBRL:

T A T e R

o SBELeh i ETPRE LSRRI LOES L 20 Bhggestbinto o

el aghif £ikbPBRsPbntPaction with a bifunctional amine to
obtain a polyurethane urea polymer. In the present
invention, a preferable polymer substrate is a
polyurethane urea polymer, which is obtained by
reacting polytetramethylene ether glycol having a
number average molecular weight of 500 to 5000 and/or a
copolymerized polyalkylene ether glycol composed of
alkylene ethers having a different number of carbon
atoms within 2 to 10 with an excessive amount of
diisocyanate to synthesize a prepolymer having an
isocyanate group at the ends; and then, reacting the
prepclymer with a low moclecular-weight diamine and a
monofunctional amine.
[0027]

In the operation of the polyurethane

formation reaction, an amide-base polar solvent such as

dimethylformamide, dimethylsulfoxide or
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present invention, as described above, has
characteristics of excellent heat resistance at high
tenperature and tendency of deformation by conpression
10 at a |l ower tenperature than this. Such a
performance can be expressgg by using a pol yurethane
urea polynmer as a fiber subStrate and a specific

ggi#ﬁ:ft% AL £ AATHROWL, iHL %S%%Pf:al% P ey s of a

e pol yuret hane urea el asti er of the present

| DHRAHAR GRRLRIIRMeT R WHARARS L HBRAMIhH betdieen a
anount of not Iegglthan 5 mﬁ&ggnd not nore than 40

Wb thher theeQinit efd e duiwy efyianeyaomuoutliriing
set to be 5 wt%or nore, a curling and fraying 20
pcewetinahn e fPiredte rafo Ifygbrd imetdny e edtarmiidee di.s Weerd & he
content is set to be 40 wt% or |ess, fabric having
gdé@28dl asticity can be obtained w thout damagi ng
breaking strength and el ongation, power and

recover abi | iThe Folwketdlans Uy wastive bdemt gihe
t he pol yuret hane 25 conmpound is nore preferably not

| 8SESEREN O RYdnd S (R IATE RHFAT Y iHLTD0B2] The
e s SRR ihasd et Deghie s nosed
f th d [ t Al o
25Tt e AL MU S IR B L i) £ 150°C

ggloiyg;wﬁg%gggieg@ew aﬁﬂgﬁ Law @Bhg‘;&%%@&_oﬁ Weirghthation

_ |t|o_n, an en term nat aving a
ﬂq%qft%%tﬂ[oglg %]n@)@ﬂa\t%r@/@aqg%ﬂ Wit dehalsdnRerature

react ed.
range, a desired curling and fraying prevention
function can be obtained under conventional processing
conditions for polyurethane urea elastic fiber blended
fabric items. In view of exerting fraying prevention
function in the fabric, the compression deformation
initiation temperature of the polyurethane urea elastic
fiber is preferably 175°C or less. In consideration of
physical properties such as recoverability of fabric
items after heat treatment during a processing step,
the temperature is more preferably 160°C or more.
[C029]

The polyurethane urea elastic fiber of the
present invention is characterized in that, in view of
heat resistance for fiber breakage during processing
fabric items, which is defined as follow: gray yarn 1is

extended to 50% and brought into contact with a hot

body of 180°C, the time to break is 30 seconds or more.



As the high nol ecul ar-wei ght polyol, nention 10 may
be nmade of various type of diols forned of a
substantially |inear honopol ynmer or copol ymer,
including for exanple, polyester diol, polyether diol,
pol yester am de di ol, polyagwyllc dl0| pol yt hi oest er
di ol , pol ythi oet her dIO| a mxture of these, or a 15

(ofe! y p h t
th?@lé ?ﬁ%g??g%ﬁ?ﬁ@ uPba ehxekgc QFbBQ ag rh€e3 vt BB xen

groups iIn ecul e | ater
desgehbgd. h£§hthemp@kaehbér glfagkleouggg gfracted by
substantially |inear honopol yner or copol yner,
pot yapyeabykenecglyeobnspalyoxyppepykesengl yaal be20
pol yt etranet hyl ene et her glycol, pol yoxypentanethyl ene
gl yrolidedpol ynmeri zed pol yal kyl ene et her glyco
conposed of al kyl ene ethers having a different nunber

Sof [e@BBbn atonms within 2 to 10, a m xture of these, or
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the like may be nentioned. As the polyester diol 25
f or med of a 3DhBspahyiaprhanpnuaeanehapbigméibgr of the
copol yne an adi pat e- base poléeste di ol _ obt ai ned by

a pE%ﬁﬂ@ﬁséPV%ﬂtH%Hydﬁﬁtﬁ@ﬁCFé edi 8BROKEr WBEA a
di b | id h id ht h
CoSRE PR e b obErS BarenlRuiRPLRedE | adioBrnie, ut
b0t BRegLoL o PoLNCRBRALACt onS ggeoragkélgeggbxomprESSlon

rrng enin nmerizatron o caprol ac

pOQ%CQrFQQ@%etg@gérﬁ ﬁge ﬁah'%ﬁlgay gﬁcﬂeﬁtggg?grmgﬂ%e

ecl yol preferably a numb

aVSéﬁgﬁe”ngﬁééééd“ngﬂE gfa5991§9rgﬁﬁgne”9&%a polymer
preferably 600 to 22 particularly preferably

809ste #8P8r EQB34lads hha hsepyandtie ponNpawBdhane
di i socyanates of 10 an aliphatic group, an alicyclic
gr otppanndainaaogpéctfic amount.

[0031]

The polyurethane urea elastic fiber of the
present invention coﬁtains a polyurethane compound in
an amount of not less than 5 wt% and not more than 40
wt%. When the content of the polyurethane compound is
set to be 5 wt% or more, a curling and fraying
prevention effect of fabric can be obtained. When the
content is set to be 40 wt% or less, fabric having good
elasticity can be obtained without damaging breaking
strength and elongation, power and recoverability of
the elastic fiber. The content cof the polyurethane
compound is more preferably not less than 10 wt% and
not more than 30 wt%.

[0032]

The polyurethane compound tc be used in the



group, diisocyanate conpounds having 3 or nore
functional groups in the nol ecule described |ater,

etc. my be mentioned. As the diisocyanate conmpounds,
for exanple, 4,4 -diphenyl nmethane diisocyanate, 2,4
15 di phenyl net hane dii socyapate, 2,4- and 2, 6-tolyl ene
di i socyanates, m and p-xy?@ ene diisocyanat es,

g;p%e%'eq% e g.%tnhﬁls' ’%y'ﬁdé%%‘i'dr'vﬁ%@r}?éfd gbdhent is

pheny et her I'1'socyan )

diceyplodaex Wrdid SReXMHE bohd3-ar@dinkdr Q& Xt ithed,
20 di'i socyanates, 3-((x-isocyanatoethyl)phenyl

| $aY 3kt le,l 1 hosydiny leng gl il \.weight
trimethyl ene diisocyanate, tetranethylene

dipld @@y anaine i scsgpiherteneongidisel yanhte, 1av modtanuel aof -
these or a copolyner of these, etc. may be nentioned.
Pwefighabippl v414' 2% didehenydnyetaramenditiesocyeataie aving a
mentioned. [0035] As the | ow nol ecul ar-wei ght pol yol,
f oonodanslieonadt pdtdve divdgsigen Loy GaM el i8R ol
1,3 20 ropyl ene gl ycol

2 rZa& -hyl - 1, 3- propanedi ol , 1, 4- butanedi ol ,
1,?-%%tanediol, hexanet hyl ene gl ycol, diethyl ene

gﬂ &613! 1, 10- decanedi ol , "1, 3- di met hyl ol cycl ohexane,

1, 4-di net hylol cycl ghexane,. | ow 5 nol.ecul ar-weight
pol yol | havi A $76r THele B e At b b 19 P drent fon

THESEVLE R R i o e amiepa

R R R T e N

[ Q928 hdA% @ it Radnfale PrRAYEARE A A VUi Raer diol,
polyester amide diol, polyacrylic dicl, polythioester
diol, polythicether diol, a mixture of these, or a
copolymer of these; or polyols having not less than
three functional groups in the molecule later
described. As the polyether glycol formed of a
substantially linear homopolymer or copolymer,
polycxyethylene glycol, polyoxypropylene glycel,
polytetramethylene ether glycol, polyoxypentamethylene
glycol, copolymerized polyalkylene ether glycol
composed of alkylene ethers having a different number
of carbon atoms within 2 to 10, a mixture of these, or
the like may be mentioned. As the polyester diol
formed of a substantially linear homopolymer or
copolymer, an adipate-base polyester diol obtained by a

condensation dehydration reaction between a

dicarboxylic acid such as adipic acid or phthalic acid
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conpound that can be used in the present invention, a
techni que of a pol yurethane formati on reacti on known
in 15 the art can be used. For exanple, there are a
one-shot nethod in which three conponents, nanely, a
hi gh nol ecul ar - wei ght polyfé, an i socyanate conpound
and a | ow nol ecul ar-wei ght~polyol, are all m xed at a

ti t t [ [ : .
B LS, 9 ROl B 0 L ML
Cc

_ ( I'socyanat e
QUG r ANCRHY @l 16 IPTH L8R AN, M8af-RShdrPing

synthesize a urethane prepol ynmer "havi ng an i socyanate

IpRURTRLr i3 i BNGE dReapubsaguentl Y poiieadbeinhare dicl, or
prepolynmer is subjected to a chain extension reaction

wittle 4 ilkewrdy e erultdronsei .ghtTholhieth nfd idwarl aaneveffght
the processes nmay be used to obtain polyurethane. In

t Ipe Llypdr gtriedieraifl t e spa yumdtara e g niare qulast ivwed ght
an am de- base polar solvent such as

dioFetfy ftor ZediCde moxe pdiafstdadlsul 6dkitde 6400, and

di met hyl acet am de can be used during the synthesis of
aParéticarne pive puafirgrakdry dHA i 48 r eacti on bet ween

a grgtgane prepolyner and a diol in the prepolyner

pﬂ Ce'dd. Preferably, 5 dinethylacetam de is used.

[ 0037] The pol yuret.hane conpound to be used in th
present inv ti¥: il§°§ry rqr)eeéx{“}?%\fg adc’llld?/\?cd\%agnraeeesofOf

RIS B o] 1 AL, ALY

D006 s SR O LIy 01>

TEANt iloRSS. JreR3B] in the molecule described later, etc.
may be mentioned. As the diisocyanate compounds, for
example, 4,4'-diphenylmethane diisocyanate, 2,4'-
diphenylmethane diisocyanate, 2,4- and 2,6-tolylene
diisocyanates, m- and p-xylylene diisocyanates,
o,o,a', o' -tetramethyl-xylylenediisocyanate, 4,4'-
diphenyl ether diisccyanate, 4,4'-
dicyclohexyldiisocyanate, 1,3- and 1,4-cyclohexylene
diisocyanates, 3-(a-isocyanatoethyl)phenyl isocyanate,
1, 6-hexamethylene diisocyanate, trimethylene
diiseccyanate, tetramethylene diisocyanate, isophorone
diisocyanate, a mixture of these or a copolymer of
these, etc. may be mentioned. Preferably, 4,4'-
diphenylimethane diisocyanate is mentioned.
[0035]

As the low molecular-weight polyel, for

example, ethylene glycol, 1,2-propylene glycol, 1,3-
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15 The pol yur et hane conmpound to be used in the

present invention preferably has no endotherm c peak
bet ween 80C and the tenperature at which deconposition
of the pol yurethane conmpound starts in differentia
scanni ng cal orinetry (DSC). ually, it is considered
20 that such an endotherm c “peak is ascribed to fusion

EL?EgﬁfiSLQaggx?éid §e?ngg <TRLALY, 80 8@9He8§o§,'QW4—

ar - we pol ybI' and an”i soCyahate conpound i n

t heupohyyi 6t hanescyegHad; B! Y ABkand BRyREhKUGEEANG
conpound havi ng no endot herm c peak may have a | ow 25

hagde sRgIBAE HRYEOLPT 11bOABEahaRELS| I UCBUT €.
Furthernore, the deconposition tenperature of the

podi e EhhanecgolpherRdnes DpasdimdthAglbheyte@ohexaher,elow
at which large thermal reduction occurs in 22

t eobhegubeirreeight TEplyWhehawipgl fupet hame fonpbipdal
havi ng no di stingui shabl e endot herm ¢ peak detectabl e
byg DS aedsutkaeneleauiacteacrebhpdr aetrs, r ahge May be
used, in other words, causing no abrupt fusion of a
hamangl@@@ﬁenwhaphacgpebﬁfuéegeﬁﬁeaapbﬁép pgtgedgr- As
good {ixation Berfornance cag bﬁ obt ai_ned Besigei
thF8e levmelrguier upeighFuBPhyar, cRARGETERLY STy Lene

I h lastic fi d aft th
CrRLYTieH m & BeRkOPERBar At urBTot Fre pargtrenang 10
CQHE?HPQ?QESO by application of heat during processing

ment,

t reat nen good recoverability can be obtai ned when

pokgygglhane urea elastic fiber is expanded or
contracted. [0039] 15 As the pol yurethane conpound

having such As RahdtBo8aBobepsduhabhy abpailpadeltade

met hod of reducing
compound that can be used in the present invention, a
technique of a polyurethane formation reaction known in
the art can be used. For example, there are a one-shot
method in which three components, namely, a high
molecular-weight pelycl, an isocyanate compound and a
low molecular-weight polyol, are all mixed at a time
and reacted, or a prepolymer method in which a high
molecular-weight polyol and an isocyanate compound
excessively provided are reacted to synthesize a
urethane prepolymer having an isccyanate group at the
ends and subseguently, the urethane prepclymer is
subjected to a chain extension reaction with a low
molecular-weight polyol. Either one of the processes
may be used to obtain polyurethane. In the operation

of the polyurethane formation reaction, an amide-base

polar solvent such as dimethylformamide,



10

15

20

25

a nol ecul ar weight ratio of the hard segnent by
changi ng the equivalent ratio of an isocyanate
compound to a high nol ecul ar-wei ght polyol in
obtai ning a 20 pol yurethane polyner; by a nmethod of
using a mxture of two typ 5 or nore | ow :
nmol ecul ar - wei ght pol yol s; bg a nethod using the

CB&g@?k@ﬁ%%g?ﬂ?@ﬁﬁ&ﬁa%%d&%ﬁ?ﬂé&é%ﬁd¥ﬂ§“%adﬂbénhégang

cop ize ol yal kyl'ene ether glycol as a raw

MRLeind ther Sihe eI hang el e ideduri
IateﬁP%{OO40]§£§:the pol yur et hane coéﬁgﬁﬁa to be uséﬁrlng

| Rhet B apraseNbdtne@it i20Mr et NS Y ridiksidmpd e tdhadieol
23 conpound is nore suitable since it inparts high
heat thieepirsicangmeanchroeeeser aliddfiarata yg pol yur et hane
urea elastic fiber. In the present invention, the

c dossitimled gramideetimamsecbnpound refers to a conpound
5 of a pol yurethane polynmer partly having a three-
dil¥®ssilonal network structure due to a branched

structure of a polyurethane nol ecul e or an all ophanate
bond and an Th€o@pdniratdans FamMRBINdrd b iaidsghen the

crossl i nked pol yurethane c ound, there are met hods
R RE i R G i BESIE AL i o e e OF
pol.yol having not |ess than thr functi onal L

iﬁa% & 5Foléc X&fﬁméi%&ﬁ%ﬂ%%f%“ﬁg%ﬁg&%ﬁzﬁé?%éﬁé%§§

m?alt‘?f% car - el ght, ROl yly ﬂ@%ﬁ&? J&Laorﬁf ,gn é‘lg a

crosslinking structure by an al'l ophianat e

| SO A G ‘?E%re: ?%l%d%aﬂr@ dMp i B UANME by TIs-

view of nol dabi | a polyurethane conmpound havi'ng a
CK@2SI3 nkedh relfiGiine auiza AN 1adHphanptng honftkrd ferably

preferred.
77A or less.
[0038]

The polyurethane compound to be used in the
present invention preferably has no endothermic peak
between 80°C and the temperature at which decomposition
of the polyurethane compound starts in differential
scanning calorimetry (DSC). Usually, it is considered
that such an endothermic peak is ascribed to fusion of
a urethane hard segment mainly composed of a low
molecular-weight pelyol and an isocyanate compound in
the polyurethane compound polymer. The polyurethane
compound having no endothermic peak may have a low
hard-segment ratio or a loose hard structure.
Furthermore, the decomposition temperature of the

polyurethane compound is measured as the temperature at

which large thermal reduction occurs in



(0041] 20 As the polyol having not |less than three
functional groups in the nolecule, glycerol,
hexanetriol, triethanol am ne, diglycerol,
pentaerythritol, sorbitol; or polyetherpolyol,

pol yester polyol or polyner %olyol usi ng these as an
25 initiator nmay be nentiong . As the isocyanate

f ré&iﬁ@@ﬁ%h§ﬁ§hanew éﬁi g@%??ﬁfgthane compound

ri's(i'soctyanat ep t hi ophosp ysine ester

t i 4 P0Gy a0t @5 stli By lis s afeqbfhé SACY aPBLR, ddt8cbable
24 hexanet hyl ene triisocyanate, and
alp pphen ahes sekhd el 1 R0kYEB0gYeEMbEBatlifle range is used,
pol yur et hane-nodi fi ed pol yi socyanat es obtai ned from
vain apshéy pesrdd, csosyamabe gonpountissiay b a hard
mentioned. 5 [0042] As the nethod for producing a
5 crosphemienlt podyeref haneenpapatnde havs ngsad, good
crosslinked structure via an allophanate bond, for
exBipatelon eeefarmanee cinlbowwhgaheedodsBefbdes this,
exanpl e, a | ow nol ecul ar-wei ght 10 polyol is added in
a RS i AL HIRUPSFREFBU s/t hChARES ARCTPEBCcHAnat e
group will remain durjng a step of xt endi ng cha
CRILUET P HET detr ars PGhE poby0l PPROT A daREE® wF L
the prepol yner npet hod. and thereafter, he_exi ended
e R el R e S P B HAEE | 7 e 2LV RERERRES ma
ve 8 r i) e ks n . qr .
10 1 ESBlo 0ly BR BB L o AR BBcossing
/“EfgéEﬁéﬁ€Jy%oé&rr@%@ﬁ@iébi?{Efrcéﬂebéh@b@aiﬁed when

extended wth a | ow nolecul ar-wei ght polyol excessive
dip SORY2OH £n & AIROAINEL 4 st pddedband; geépbanaed vhile

contracted.
[0039]
15 As the polyurethane compound having such a
nature can be suitably obtained by a method of reducing
a molecular weight ratio of the hard segment by
changing the equivalent ratio of an isccyanate compound
to a high molecular-weight polyol in obtaining a
20 polyurethane polymer; by a method of using a mixture of
two types or more low molecular-weight polyols; by a
method using the crosslinked polyurethane described
below, or by using copolymerized polyalkylene ether
glycecl as a raw material for the polyurethane polymer
25 described later.
[0040]
As the polyurethane compound to be used in

the present invention, a crosslinked polyurethane
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20 heating in the sane manner as above, thereby
obtaining cross linking. [0043] As the pol yurethane
compound to be used in the present invention, it is
nore preferred to use a 25 copol ynerized pol yal kyl ene
et her glycol conposed of algﬁ ene ethers having a

di fferent nunber of carbon tons wwthin 2 to 10.

M R SR e S Sl A e

a Qééigfsﬂéenaﬂaekee&veeaBQmit?teasaw@bmpurathanéou&aﬁ
i nclude a copol ynerized polyether glycol conposed of

a ¢eisapet hybepe grauphangrededt2idiveRtAphpr epyl ene
group and a copol yneri zed 5 pol yether glycol conposed

of cactelinkethybenpergthapeandmpaund refers to a compound
3-net hyl tetranet hyl ene group. The copol yneri zati on
ratfos pblyheelhandi pelimepr ppyképehgrong er tBree-

met hyl tetramet hyl ene group relative to the

t el imees hghehengkvopki stpreterabfyestpoasbvapghael e in
10 view of dynami cs_properties, and nore preferably 5

t 0StPR%EBYe npf e PG@XerﬁhénﬁoW9&PEPHﬁn@ruﬁ@aaéﬂ8§¥ﬁ8ate

fiber of the Eresent i nventi on can be suitabl

o ctnty S L RS SR BNy AL SaS RS EREenan S0 e SRUBARA tBR
I h ti b [

PorYREELLaRE, HhEDLBRLUTRE, AonpBlhu ehepECKEe AelRloas

“ffﬁcfQEPH%”Q §QBHgiQQin LCRibA hB%A 8%QE€%E§ghEO olyol
dry-splnni ng. The ry-sprnning-is prngrred becauss
creesthgkhog P@E&ﬁ@ﬁaﬁotﬂﬂég $8ARBALAAY! §raup¥difagene

bond can be forne
molecule, an isocyanate compound and a low molecular-
weight polyol, and a method for producing a
crosslinking structure by an allophanate bond and
isocyanurate during a reaction for diisocyanate. In
view of moldability, a polyurethane compound having a
crosslinked structure via an allophanate bond is
preferred.
{0041]

As the polyol having not less than three
functicnal groups in the molecule, glycerol,
hexanetriol, triethanol amine, diglycerol,
pentaerythritol, sorbitol; or polyetherpolyol,
polyester polyol or polymer pelyol using these as an
initiator may be mentioned. As the isocyanate
compound, triphenylmethane triisocyanate,
tris (isocyanatephenyl)thiophosphate, lysine ester

triisccyanate, 1,6,1ll-undecane triisocyanate, 1,3,6~



physically nost strongly conpared to nelt spinning and
wet spinning. Furthernore, when the content of a

pol yur et hane conpound in an elastic fiber is set to be
40 wt % or less, the elastic fiber can be stably 25
produced wit hout problens saﬁh as fiber breakage
during a spinning process en dry spinning is

© RN 4 o%ﬁ%l % P At @sifdaified
f?%%r mﬁ?ﬁg%¥ﬂ§6%?g% [ fﬁg:fibé¥#lengt dﬁ%ecﬁ?pﬁ% ﬁ%
t B 13MdRNER8 20131 301 Rl Meftine-Fid@iindd or mam de,

di met hyl sul f oxi de and = di'net hyl acet am de may be

mpRilivarRedy oA SRt i ronised itcnaddymes of

pol yur et hane compound i n pol yurethane wurea elastic

f i@y amawey eromdourcian siade e ineEmtaforbedar oduct i on

steps, it is preferred to subject a polyurethane-urea
cdfPdilt i on havi ng a pol yuret hane conmpound and a

pol yur et hane urea pol yner honogeneously m xed therein
t o spi nni ng Ay G0¥s mett@dASor B 1619 A xguRpalinked
pol yur et hane conpound _and a pol yuret hane urea

PEICYHRITE G e FARAMN DN AR HAD R TR HHiRFE ol 15

R G R R PR 175 % ST Gon e e 2re the
t.h thesi d. i de-b 5

PP S R TR e BRI A SR it

et 880D OBl 37! g sl o A nel winet e

nd polynerized | sen of a solvent In an

adg PSR RRA G RRIY Gt 12NL 18] /A48l afddadd & @

pol yur et hane urea pol yner solution; a nethod of adding

2@ xa pRlive e hang reanpound IRl A ddn 1o paleauged ol in

urea polymer solution; a nmethod of dissolving powdery

Olaccpeldagicel arinhp alhel ratdpiemeanpeittthbd N and adhdtarfodr,
the extended chain is maintained thle heating in a
homothermal vessel of B80°C or more until the isocyanate
group disappears, thereby obtalning a crosslink.
Alternatively, for example, after the chain is extended
with a low molecular-weight polyol excessive
diisocyanate ccompound is added and maintained while
heating in the same manner as above, thereby obtaining
crosslinking.
[0043]

As the polyurethane compound tc be used in

the present invention, it is more preferred to use a
copolymerized polyalkylene ether glycol composed of
alkylene ethers having a different number of carbon

atoms within 2 to 10. Preferable examples of the

copolymerized polyalkylene ether glycol composed of
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pol yur et hane urea polyner in an am de base pol ar

sol vent. 25 [0046] To the pol yurethane-urea spinning
sol ution, other conpounds usually used for

pol yuret hane urea elastic fiber such as a W
absorber, an anti oxi dant, a%%7 light stabilizer, a
gas-resistant coloring preventing agent, a

Cgll%lyﬂé%-er ek ant, ALY a'cfcﬁeqreqm nifnbede | S LI Hsh
agen [ 5

, a lubricant and a f er may be added.

[ Q@4Als TheHaQl Yuret hanenay e ahafd i£ dddarymirthed

present invention preferably contains dinethyl
Sigoilg@t@er Ryl1aRAMidipfedeif |3 thmrethyl eaMdogrshp and
not nore than 6.0 wt% Wen dinmethyl silicone is

c ant?gizred et han pk@rerimns gofouh Gind % cyopdnene nicreat

usi ng the pol yurethane urea elastic fiber can be

s @ilyfeddtear idlyaod| ez sacbmi @ patkeagethlene group and
particul ar, even after the package is stored for a

| éng My 14 atadinetiion eofe @ds-abilhe yworadymserization
suppressed. On the other hand, when the content_15 of
ditReiRE ofi [Gheorfe 4-¢idBit g BFERY (B BIRYR &s,3

fail [ i ndi f t Kk b
Bt ST Subith AP A | ecs ¢ han
2.2 @g%€¥%jﬂ5$aEﬁ%ﬁﬁ%?%ﬁé%%%é%ﬁ@%%g?éﬁ%égﬁgb¥iqﬁﬁe in

te 1
Furthernmore,” 1n yu ane u

o L g R, T S R

mMa@js§ kgd rei1ld.cone is obtained by nodifying an end of a
di met hyl silicone chain and a side chain in the mddle
[0044)]

The polyurethane urea elastic fiber of the
present invention can be suitably produced by
dissolving a polyurethane compound and polyurethane
urea polymer as mentioned above in an amide-base polar
solvent to cbtain a polyurethane urea spinning
solution, which is then subjected to dry-spinning. The
dry-spinning is preferred because creosslinking between
hard segments via a hydrogen bond can be formed
physically most strongly compared tc melt spinning and
wet spinning. Furthermore, when the content of a
polyurethane compound in an elastic fiber is set to be
40 wt% or less, the elastic fiber can be stably
produced without problems such as fiber breakage during
a spinning process when dry spinning is employed and a
high—-quality polyurethane elastic fiber without spots

in the fiber-length direction. As the amide-base polar



25 thereof with a functional group. For exanple, amno
nodi fied silicone, polyether nodified silicone,
pol yester nodified silicone, alcohol nodified
silicone, alkoxy nodified silicone may be nentioned.
When the 28 content is set 40 be | ess than 0.001 wt %
in the polyurethane urea elastic fiber, the
poéay{;éhlaémgiﬁlé@ﬂylfbeagfngggl, b@F’Lm%@H 8 kol gher nheat
fixation effect. “Mire preferably, ngdlfled silicone
| Sttt RPNLabN8Ride hAP482 henaddnthe ahakepeRrhbangdy be
dimethyl "silicone and nodified silicone to
pohyydet bag@dusepolastthanki Bempoandotih pellyuirenhane
based on mneral oil or the |ike and containing
di aethyklssticofetbeopphoeatempyibecbsaddedtidhe odi |
sol ution may be added to pol yurethane wurea elastic
5fipeedutteendseppi nhtngs Areéenaedvéby subtfiketor
solution is previously added to the spinning stock
soPetVBrRetBANEhUESat REMPSEbFéehelaldngr ¢ pggwﬁﬁﬁﬁgane
When the Qil solution is added after ﬁg% 15 sRthin%,
t heCRPRYRY BRdafdPPLiBHEPEPABE PaREi PALAPRY PPPRELBFORSLY
Iong aé %Ee oLl solution,is added after the spinning
stBTKES o UEF 6" s°stiBjBBtBE to dry spinning to form
fLﬁgééS owever, the timng is preferred to be
[ diately before winding-up by a wwnding roller. As
20 the addithgn own, aet.had I
10 i ch inc|udégaagg%ﬁggdoégf%?ﬁ?ﬁg 20BoTHLr BEnSHR! BfBound
sughace Pb1guPBtAbneYlLkBEepolYmER! akbRIekhmbledNb hixing
solution bath and bringing yafrn i medi ately after
SptR&hNBohdyeneentagt il bhpbheuekkhbhkmecofpoaitebhgd there
of 25 depositing a predeterm ned anount of oi
sohnéimathefecindliidongyaanmezhedt bf aduipged woflatdon of
gui de onto
a polyurethane compound synthesized in an amide-base

15 polar solvent and a polyurethane urea polymer sclution
with each other; a method of dissolving a polyurethane
compound polymerized in the absence cof a sclvent in an
amide base polar solvent and thereafter added to a
polyurethane urea polymer solution; a method of adding

20 a polyurethane compound melted to a polyurethane urea
polymer solution; a method of dissolving powdery or
pellet-form polyurethane compound in a solution of
polyurethane urea polymer in an amide base polar
soclvent.

25 [0046]

To the polyurethane-urea spinning solution,
other compounds usually used for polyurethane urea

elastic fiber such as a UV absorber, an antioxidant, a



yarn. Furthernore, when the oil solution is added to
the spinning stock solution, the oil solution may be
29 added at any tinme during the process for producing
the spinning stock solution. The oil solution may be
di ssol ved or dispersed in tB% spi nni ng stock sol ution.
The content of oil solution®'n pol yurethane urea 5

o fEike S et LogPl chosadlisouchogschtpeudOpthnedns

otheint han &hi®EhNb-rssis€9R€ 3g8ntl ngrabldkhnt, a
modi fied silicones such as 10 am no nodifi ed

Sidé roseer POy YeGbet, nRdiibedcshti nAea polyestaay be
nodi fied silicone, alcohol nodified silicone and
al kdxgdnodi fi ed silicone my be added. The total
content of the nodified silicones in the oil-solution
Scohpdhéht is preferably less than 1.0 wt% More 15
preferably, the nodified silicones are not contai ned.
Furthernore, The Pelyneethaed vocenahgetinetébarent she
the dinethyl silicone conponent in the 0|I-solu&|on i, N

adRbFIRMEcIIVERt 1R RPEALRRELLY FRBLBENSSOLURFRNL| AT1icone
| th | ast f b h |
DL bR T SO T e hEse H%ﬂ im@ H?%?nﬁopor%@'g%g”%han
th wt d i
ad%gd ?tg tﬁggggl§gﬁéFﬁgne € %%@é%ﬁ@$ﬂggéo%ﬁeﬁP
1004 H%tgflbsbl ;Qngr'ﬂofge 8 SQEHBgOEhéS lyurethane

pre 5 nor e hef ror Re'ol |

Soﬁf@éQ@laétfé €§b8}n§£§|b@aéétﬁéE§c§HEBl9SrEQE§séBdfrom
colloidal alumna; higher fatty acid netal slat

poyesSkSHEh asn NBYREstUMar St €aeAt 7888 €RLCpHBkage is

stearate; solid waxes at room tenperature such as

hi ghered afdy acidngatbexyl acradudsion of releasability
can be suppressed. On the other hand, when the content

15 of dimethyl silicone is set to be 6.0 wt% or less,
failure in winding yarn from the package can be
reduced. The content is more preferably not less than
2.5 wt% and not more than 5.5 wt%.

[0048]

20 Furthermore, in the polyurethane urea elastic
fiber of the present invention, the content of modified
silicone is preferably less than 0.0C1 wt%. The
modified silicone is obtained by modifying an end of a
dimethyl silicone chain and a side chain in the middle

25 thereof with a functional group. For example, amino
modified silicone, polyether modified silicone,
polyester medified silicone, alcohol modified silicone,

alkoxy modified silicone may be mentioned. When the
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30 higher aliphatic alcohols, paraffin and

pol yet hyl ene may be used alone or in an arbitral
conmbi nation. [0051] The pol yurethane urea el astic
fiber of the 5 present invention can be used in
conmbi nation with other fib%é materials to obtain
fabrics such as knitted fabric and woven fabric.

Fé@ 23 qfs Ghe &%p&kgﬁﬁéémgh%ﬁﬁéﬁkkﬁFQﬂﬁ?”fh the
ou I

ndation garnents such as gir es, brassieres,

| Bl RLe+#eeds e widgrwears i kel IRWYE HHATB urea

such as tights, pantyhose, wai stbands, body suits,
SpakSt iISWITHI] daRdlexadtt elighly eesorfikatclot efect.
stretchabl e outers, nedical ware and stretchable

| Moireg pre@@a2l 1yl 5 mbhE fiidaers itld dueeusied rigt carbiaiatedn
with the polyurethane urea elastic fiber of the
prl@ddi@t] invention constituting the knitted fabric and
woven fabric is one or two or nore selected from

natural fi Ber @dshdtheas fegramemt igesid ghidnefdnp; silicone
regenerated 20 fibers such as rayon, |yocell and |,
capfamogiérfileds pRREONFe ¢ X MO SRS &R &S Hnf
R 2t 1SS esd ] e sl an polya e
B BB W e R R R
USRSt CCT IS S BT O chane
anycane1distQid iRl Wk A e Tdgiintiety yarve Al tSrely,
the 0il solution is previously added to the spinning
stock solution, which is then subjected to dry
spinning. When the o0il solution is added after dry
spinning, the timing of addition is not particularly
limited as long as the oil solution is added after the
spinning stock solution is subjected to dry spinning to
form fiber; however, the timing is preferred to be
immediately before winding-up by a winding roller. As
the addition method, known methods may be employed,
which include a method of forming an oil film on the
surface of a metal cylinder by rotating it in an oil
solution bath and bringing yarn immediately after
spinning into contact with the oil film, or a method of
depositing a predetermined amount of oil sclution
ejected from a nozzle tip equipped with a guide onto

yarn. Furthermore, when the o0il solution is added to

the spinning stock scluticn, the o0il solution may be



tw sted yarn and dyed yarn or conjugate yarn. These
may be obtained either by single spinning or m xed
spi nning. These fibers nay be bl ended or doubled with
5 the pol yurethane urea elastic fiber. Furthernore,

t he pol yurethane urea elasg c fiber my be used as
bare yarn or coated el asti yarn [ 0054] As the

Co%%%deéﬁséhﬁ Yehe, gﬁeyggl egeygkeceég ¢all g%ﬁ%né%he

I'ned”by coating polyurethane

urggi £h 88§l stbbkesousedoas araargiM tB1ubbhi hiakagent
synthetic fiber such as pol yester fiber or polyam de

fidessoIvehopt fibperseahiasthet kPAnnsAEVERGcR sbeathon.
conmponent; core spun yarn called CSY 15 coated with
shone tobeensuch aslcetlabionoahedoklagtthanganmea
obt ai ned by twi sting non-elastic fiber, polyurethane
Surebasetdst Ftbérbés, peeferabyybeohenesengtian LO058E5Thad
knitted fabric of the present invention 20 is not
pa@@tc@@é@lyhﬁﬂnﬁt@dwégd may be any one of a circular
knitted fabric, a weft knitted fabric and a warp
kni®9e®] fabric. The knitted structure that can be
used in the circul ar fabric, and

Fabric of th&® pEBSoRt ] AOLALEBR" nra§hsé hamoReRE P Lo
ooy ST L Byt AL e g g
10 bhefo ANFCERALE DY BbRL, ot AR ol aeOMTC i ne
Eg%@?g%stéPVﬁB&iﬁﬂeassEEhEEﬁQ by 188802 mBakRiEHI BY1icone
and alkoxy modified silicone may be added. The total
conteht of the modified silicones in the oil-solution
compenent is preferably less than 1.0 wt3. More
15 preferably, the modified silicones are not contained.
Furthermore, it is preferred to change the content of
the dimethyl silicone component in the oil-solution in
accordance with the content of the oil solution in
polyurethane elastic fiber such that dimethyl silicone
20 component is contained in an amount of not less than
1.0 wt% and not more than 6.0 wt% when it is added to
the polyurethane elastic fiber. The content of
dimethyl silicone in the oil soluticn is preferably 50
wt% or more. Furthermore, as the oil solution, fine
25 mineral particles such as talc and colleoidal alumina;
higher fatty acid metal slat powders such as magnesium

stearate and calcium stearate; solid waxes at room

temperature such as higher fatty acid carboxylic acids,
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havi ng a nunber of feeders such as a conventional 5
single knit circular knitting machine or a doubl e knit
knitting nmachi ne and capabl e of feeding a plurality of
yarns at the sane tinme. The gauge of the knitting
machine is usually 5 to 50 uges and appropriately
sel ect ed dependi ng upon théggurpose of use. 10 [0057]
T f alr t ' i

AelEy gl iheSte Bhle e gl PR e
Wekl, Ué' isiedO TR RS & SRl rieida K dnld ittt iB3CNI ne,
a doubl e head machi ne, a doubl e-face machine, 15 or a
j aogwand machine, or a full-fashion knitting nachine
such as a single needl e machine or a double needle
machi ne. Thehgaw@a vofrdthenenivreang lsahinef ke r uslualiey
3 to 50 gauges and appropriately selected depending
upeesent fuveosd ool case be2MmseRDS8] chm kwttitaed with other
structure that can be used in the warp knitted fabric
off itlee pne@saemahsn\t@ntquaum;fa#@m suste aff Mguisiteed

structures such as chain stitch, ggg stltch cord
stfiebafic Andagiozen dabrdnd | rs@mnles =Ff dthe d Iblrcsa
nmodi fied structure provided by a conbinatio

t f8&du dﬁwé%&%ﬁ%ﬁé’%@%&%@e’ﬁ%&u y“oe
kni.tted th h t the f t,. d d
BSOS o i 5l e rpear; anc

elci § qecrem'ga%%% 'arés’etr Eé;ﬁ}q:s, ﬁ%eq%) Téke 1%tban s,

KNt ted Pabric o e pres ntion i's tal ne

2% o) lsMg g | %gaat\@ar RSP we%fjs'étgré’céfﬁd’ﬂlé\/%p%rts

war prng nachi a River warping
clothes, stretchable outers, medical ware and

stretchable lining.
[0052]

The fiber to be used in combination with the
polyurethane urea elastic fiber of the present
invention constituting the knitted fabric and woven
fabric is one or two or more selected from natural
fibers such as cotton, wool and hemp; regenerated
fibers such as rayon, lyocell and Cupra; semi-
synthesized fibers such as acetate and triacetate; and
synthesized fibers such as polyamide fiber, polyester
fiber, acrylic fiber, polypropylene fiber and polyvinyl
chloride fiber.

[0053]

The fiber to be used in combination with the

polyurethane urea elastic fiber may ke either filament

yarn or spun yarn. The form of the filament yarn may



machi ne or the like, a predeterm ned nunber

(determned in accordance with a desired product) of

elastic fibers and/or coated elastic fibers and

non-el astic fibers are separately arranged and wound

up by a beam 10 Thereafter,3 t he beans of elastic

fi bers and/or coated elastia‘fibers and non-el astic

figer r et saf, ..t ni,ttjn chi c

| ey SR 8 R e et dEnal "VaEL I BB AT SHEATYRRRT  faloe

degy;f sleMayRrknhhliedybabyben ol08BRAudatkn ykritti neeak

the warp knitted fabric, a tricot knitting nmachine, a

Rugs¢l bekobtbingdnaebhee BRdsiagdeubbenRiagebl mixed

knitting nmachi ne can be used. Dependi ng upon the

puspbseing.a Phedactibthe mlemi be, bleppdedobrkdoubileg with

machi ne and gauge to be used may be 20 appropriately
Ssetketpdlysethenkniiteededtsuctufeperhe Furthermore, the

af orenmentioned basic knitted structures and a nodified

stpatyuretpapei dedabglastdrbifaberonayf cehusednay bare

used. Wien the tricot knitting machine of two reed

stYRERuUPEsCPatadetlagtiiesyrER-warp knitted fabric can

25 ?g tained by a half structure, a satin structure,

al ég ard structure, a nodified structure provided

by a conbinati of these structures. etg, hen

Russel |  kni ?iggenﬁg ?ﬁé 8?38§58|@gﬁﬂsséﬁfe¥ﬁsﬁt&%§n
10l PEql Br3t sHedy Bcdeshhgdnvarpokbihed £PELGIAY

be obtai ned by "a power het Structure, a satin net

StEYELUEELhEnel BEEHALHASEFHCEULB, BE6d b8 BOLBrLrWGeh
knitting machine and Russell knitting machi ne,

Knih 1+ D91 MBYeRe SyheheBEcotibBkeguBh HBI poll9edter fiber
structures. The gauge of the knitting machine is

usoial byl (8migeS56ibarges andrtappbepr sathl yssebecvad
dependi ng upon the purpose of
serving a sheath component; core spun yarn called CSY
15 coated with short fiber such as cotton, coated elastic
yarn obtained by twisting non-elastic fiber,
polyurethane urea elastic fiber, etc. may be mentioned.
[0055]
The knitted fabric of the present invention
20 is not particularly limited and may be any one of a
circular knitted fabric, a weft knitted fabric and a
warp knitted fabric. The knitted structure that can be
used in the circular knitted fabric and weft knitted
fabric of the present inventiocn may be any one of a
25 basic structure of plain-stitch or any one of
structures of tuck stitch, fleocat stitch, half cardigan

stitch, race stitch, plating stitch and jacquard

stitch.



use. [0061] 10 In weaving of the woven fabric of the
present invention, the polyurethane urea elastic
fi ber may be wused as bare yarn; however, in view of
resi stance and touch feeling, it may be used in

conbi nation with other fibg s. As a nethod of

conbining fibers, paralleled™15 yarn and coated
eu@@ggafiber such as covered yarn, etc. may be
mentioned. Not only a single type of fiber is

conbi ned butrral £ r&Pladr A ittt dof P ofc fd Dedise e ddnt
conbi ned. As the elastic fiber, the pol yurethane urea
eliasteng iforbars anithedrasede idventirot timg beadisack 20
alone or in a conbination with a conventi onal

polayimet amandleastdfic ffladarrs efwch Ass aa prapasrdtiamalst ep
for conjugate yarn, a step known in the art nmay be
uséd.g Leokrsitz iaig corl agaimig; t lage mas-higesd am a roulrle nyit
be enpl oyed. 25 [0062] The structure of woven fabric

t kel tddmgp@aalseae fasnd warabamt Cagding priekamlity of
i nvention may be plain weave, twill weave, satin
WFAFD S Bty ég'lmea tsisne mo&“hrq SPUGS R BE deit i teng

The strucfure i s not

f t.h t t
DR, THASG g Gfy %0ges AT ARREPR TR RV
At ADL NG of e ugy%ctt%fequ@y e ,uised 5 [0063]
e presen

meaV|ng invention,

10 a[w%%wlng nachlne knomn in the art may be wused which,

15

20

25

for exanple includes a water jet loom (WL), an air
jet loom (Adlpl REF@ KARIRY [1RMPid Bf the present

invention is knitted by a weft knitting machine such as
a large weft knitting machine, a small weft knitting
machine, a double head machine, a double-face machine,
or a jacquard machine, or a full-fashion knitting
machine such as a single needle machine or a double
needle machine. The gauge of the knitting machine is
usually 3 to 50 gauges and appropriately selected
depending upon the purpose of use.

[0058]

The knitted structure that can be used in the
warp knitted fabric of the present invention may be any
one of basic structures such as chain stitch, Denbigh
stitch, cord stitch, Atlas stitch, and insertion
stitch, or a modified structure provided by a
combination of these. The polyurethane urea elastic
fiber may be knitted throughout the fabric or at

desired intervals. In addition, the polyurethane urea
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10 warpi ng, not only conjugate yarn using the
pol yurethane wurea elastic fiber of the present
i nvention alone may be used as the warp but al so
elastic fiber other than that of the present
I nvention or non-elastic f|$$ may be used in
conbi nation. Yeans nay be anged by a 15 net hod
9ENSLALLY ABONN LY LiC aler e arrangement et hod

§e ernlneg'depen i ng upon the structure and
d?ﬁggg . Also, as the weft, not only conjugate vyarn
containing the polyurethane urea elastic fiber of the
present invenl Qa3 oAEtHRY Fapised drutthal greXnt
conjugate yarn using elastic fiber other than that of
t havenhesent iisnwerlaiordard ml-lelwast | drf ideranmyndetep
arranged in conbination, simlarly to the case of the
waspngThe Kpally tediehane mpvies elaadtine ,f isbdiwfr tderping
present invention nmay be used throughout the woven 25
f abchd ner ocimgséret dd kal, org reiededre rorigiest nuper (determined

|l ongi tudinal and |atitude directions. [0064] The
kARt Begorsignice and wayv slesidmd Produdie R Prasdertt fibers

invention are dyed in a roceSS|n step sto
pépﬂdpﬁe&%@%@ﬁ@eﬁ% e;’fo"])ﬂﬂ"gt”r%{h LRt R ﬁ/ are
fiber gq fabric t oQ#aln naI I ens, For

[

ef&ﬁlﬁlré‘ Fay Fabss j cted to 5
AL QL LT RALTR P Y & %tst%cepflbaeﬁaeaméé e ANk
ns |ﬁﬁ%f|na dﬁﬁ g‘ng various processing

L§ALTERA F’t 3 %cﬁ%%f Ay NS NG HACESS LML PaE the

enploye e preset step, refining nmay be

p%fl%fi%({!; n&@?ﬁ\ﬁ%r ddst AR et he malyunethanegires
O of the present invention to exert a fixation

el Formaefidnichd dis R efeayialdy weard amiptt dd ridbr s,
the preset
[0060]

In knitting of the warp knitted fabric, a
tricot knitting machine, a Russell knitting machine and
a double Russell knitting machine can be used.
Depending upon the purpose of a product, the denier,
type of knitting machine and gauge to be used may be
appropriately selected. As the knitted structure, the
aforementioned basic knitted structures and a modified
structure provided by a combination of these may be
used. When the tricot knitting machine of two reed
structures is used, a desired warp knitted fabric can
be obtained by a half structure, a satin structure, a
jacquard structure, a modified structure provided by a

combination of these structures, etc. When the Russell_

knitting machine or double Russell knitting machine is
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conditions, tenperature and tine at which pol yurethane
urea elastic fiber is generally used may be enpl oyed.
To prevent curls and frays of fabric itens, preset is
15 preferably perforned at a tenperature of is 150C to
200C for 30 seconds to 2 ﬁ]% tes. The final set may be
perfornmed also in the sane tenperature and tine

CO@Qé&'OQSd £8rls %% % da§ bElEhSaHrSéeBbE%gged by

tO prevent rays an I'IC I temnms

Méﬁéﬁfﬁe@fsﬁﬁﬁcéh}?@ §eEat§nSﬁEtaBt%§@§u§:@ 2Q0C,
however, preferably [ ower by 5 to 10C t han the’

teﬂ@@@@$ﬂaes@fuébﬁr§[eéﬁb st ef- bGURt beigpteknibeing
processing tinme of the final set is preferably 30

satacidbné caRd NnRosse€s]l knitbéndyeaonistepknibeidgemag be
25 processing may be perforned at the dyeing
t efpeaned ur £ tkoeewenti vnaél yeadedtfoctthesot hEhef gbage of
to be used in conbination. For exanple, when the
othee kibeking m@@hyaﬁiaé pspetlydyei hg 68ngpeges and
performed in dyein conditions (90 to 110C) of
ac?@@%oﬂyé%telh @ﬁgeﬁﬁgé derepdipastrprf fher Pugpepggot

gerforned in the dyeing conditions (120C to 135C)

Y$€ di spersion dye. [0065] 5 The knitted fabric and

mog @ {@bric of the present invention may be

? % d to processing treatnment conventionally

applied to f r&&a@f%%ngf PREVH59EFa9§ Higao?lﬁﬁ%iﬁresent

fiber used therern ove co astness

fapiv&nt i &2t RO of&&Pe@QaMéthHé LYRESigf £hbBESARYIbe

agents nay be perforied including a soaping
tresddend bardi yath PMbheaE BN nafdewacs0kb8ikBEnce and

treatment and water-absorption treatnent to contro

t otislict eebé DOng Thet theat pENLSedr énnebmbination with other
fibers. As a method of combining fibers, paralleled
yvarn and coated elastic fiber such as covered yarn,
etc. may be mentioned. Not only a single type of fiber
is combined but alsc a plurality types of fibers may be
combined. As the elastic fiber, the polyurethane urea
elastic fiber of the present invention may be used
alone or in a combination with a conventional
polyurethane elastic fiber, etc. As a preparation step
for conjugate yarn, a step known in the art may be
used. For sizing or waxing, agents used in the art may
be employed.
[0062]

The structure of woven fabric that can be

used for woven fabric of the present invention may be

plain weave, twill weave, satin weave structures, a



t»

10

15

20

25

particularly limted to these. 15 EXAMPLES [0066] The
present invention will be explained based on Exanples
bel ow;, however the present invention is not Ilimted
to the range of these. 20 Various nethods for

eval uating the performance,of polyurethane elastic
fiber will be described be?€ML [0067] (1)

%%&gﬁ%go £ QLR id%&ii\;za{& |41 4p0 rﬁt#.tee:sj(ﬂg_l)_%{&)artdﬂ'ﬁlre?sq etec.

accordi o ermochem cal analysi's

Pehyucethane @l ast inodf iRei dAP1YhilGhididd 01 WdPms it

is renoved wth petrol eumether, i's dried and 38 then
diigSphwes iR et aceimmaie toF aiaidt micdifes may be
solution. The solution was uniformy cast on a gl ass
phake.to thickness of 0.6 mm by use of an applicator.
This is dried at 70C for 16 hours to renove 5
difwetwt3yl acet am de to obtain a filmof about 0.12 nmin

t hi ckness. The tenperature of the filmis increased at

a rate of IOChsawitg fahemworem tfalpdratafr &han present
conpr ession node of a thernmochem cal anal ysis
appIERtISON 0 3 FHAVSS Mariié tigy ddippWeingy be

36 P L6713 TE72 SR de A OB PSS Sat i of
Edeen e Damaratur @ R ihreton B &7
B B TSRS A S P B I e
temRer dhWe-i- fiber of the present invention alone may
be used as the warp but also elastic fiber other than
that of the present invention or non-elastic fiber may
be used in combination. Yeans may be arranged by a
method generally known in the art. The arrangement
method may be determined depending upon the structure
and density. Also, as the weft, not only conjugate
yarn containing the polyurethane urea elastic fiber of
the present invention alone may be used but also
conjugate yarn using elastic fiber other than that of
the present invention and non-elastic fiber may be
arranged in combination, similarly to the case of the
warp. The polyurethane urea elastic fiber of the
present invention may be used throughout the woven
fabric or inserted along either one of the longitudinal
and latitude directions.
[0064]

The knitted fabric and woven fabric of the



-

[0068] (2) The nunber of seconds until thernal
breakage A test yarn having an initial Iength of 14 cm
20 i s expanded by 50%to obtain yarn of 21 cm which
is brought into pressure contact with a cylindrica
hot body of 6 cmin dlanEtQ§ havi ng a surface
tenperature of 180C (contact portion: 1 cnm). The

| ed,ugnt n aks.
SRR 157 BiEpuCaE bhothearan et

of cupobiilr el hapereorpedndor pehydhetibane penparddhane
(about 10 ng) 1s 39 neasured by a differentia

scansanglgat oci peber nHDSEd 2iDrIgpeonsbukaat diedlbytems.

Sei ko Instrunent Inc.) while supplying nitrogen gas

atFé0 ekémphet egabyvafebmper asurefinadsi ngbkrateedf to

10C¢ mnute, from20C to 300C. 5 [0070] (4) Recovery
5ratrelakabitgi hakaymentwhanpessendetiepe a3dgwiagdstep and

recovered A yarn having an initial length of 5 cmis

sed B%HhsbéﬂQ(éhn@ésﬁég %EﬁkﬂﬂFP91U9r¢9B§ PFP&&éﬁ&PH)

10 manuf act ur ed b Crlentec ﬁb at 20C in 6%%)RH

atﬁﬁ%%ﬁ%?%?sTheSV n®i geBkte gaeépgaprgF@ssfcan

1000% m nyt e gt g degree gf xtension_of 300@6§nd

¢ ree w%@ea# PBcBUEr PTTRES. 8hEPat F5h L Pelek: 2g

t a r |
| PEERHIEY ASRETHE Y O HEE  FBE ERguboR S LERThRe Brea

1of98f’V€1ﬁ¥ £é§sn@e£§9@ﬁt90n ﬁse%%@&yar@&%ahg?@ c¢28.R¢
bt ai ned "I n accordance wt e equati on

109ef£n£ﬁ87i$ preferably performed first. As the preset
conditions, temperature and time at which polyurethane
urea elastic fiber is generally used may be employed.

To prevent curls and frays of fabric items, preset is

15 preferably performed at a temperature of is 150°C to

200°C for 30 seconds to 2 minutes. The final set may be

performed also in the same temperature and time
conditions. As is in the same as in the preset step,
to prevent frays and curls of fabric items, the

20 temperature of the final set is set at 150°C to 200°C;
however, preferably lower by 5 to 10°C than the
temperature of the preset step. Furthermore, the
processing time of the final set is preferably 30
seconds to 2 minutes. In the dyeing step, the dyeing

25 processing may be performed at the dyeing temperature
conventionally used for the other fiber to be used in
combination. For example, when the other fiber is

polyamide fiber, dyeing can be performed in dyeing



10

15

20

25

(5) Evaluation of fray 20 Test pieces are prepared by
cutting knitted fabric along the stitches into
squares having a side length of 10 cm The test

pi eces are washed by a |aundry machi ne containing 20
g of detergent Attack (traginark) manuf act ured by KAO
Corporation in 30L 25 water“for 15 mnutes/tinme. Every

5 318 orld € 9 PIES BNGRCYT O@b%%gggcofdyfe@a}ys T3 ftthlée case of

edges of test pieces Is checke The nunber o

WasphliyiGs tel iTES B | Idy iRy 1€ QHSEdmats eth fte dyein
eval&g?ﬂon. 40 [OO?%]I?%) Dggiee of hardness Y J
Floatrdiltdtes o orpdeestopileces) ofiah pol ypeesbanedye.
conmpound having not Iess than 6 mmin thickness are 5
prié®&Sdd and the degree of hardness is neasured by a
met hod using a duroneter (hardness tester), described
in JIS K731Thq qoiz3jted Bednple atld MoWATt Habric of the
pol yt et ramet hyl ene et her glycol having a nunber
aPErAGE trgind@n tdronndliaghtbepfsumiEtefl 4o processing

di phenyl net hane diisocyanate (1.6 fold equjvalent to
LSS SO AR e Jooh GPRJ LchI 0 VR iRt ng: a

dry .nitrogen atnosphere at 80C for 3 haoyrs wth

SEEA s e, AR R coibTe R ARhav T

€ %r&%%p%%l\@rt *féssc%cé/sas”%}fe-fé‘éféjfc{{ tJ}?ee{Hn?& o T ¢ f\aS

cOOl'éd to room temnmperature, di netHylacetam de was

added 5,10 +dj I : . '965H I ' ¥Q§ﬂﬂﬁg

pol yuroélt ha prég\p?gléylﬁg'rsqglo tion tm?aét(éc}}biﬂg ed. %ecf‘

[QQE{hding a scaping treatment, a fixation treatment and
a softening treatment and water-absorption treatment to

control touch feeling. The treatments are not

particularly limited to these.

EXAMPLES
[0066]

The present invention will be explained based
on Examples below; however the present invention 1s not
limited to the range of these.

Various methods for evaluating the
performance of polyurethane elastic fiber will be
described below.

[0067]
(1) Compression deformation initiation temperature
according to thermochemical analysis (TMA)

Polyurethane elastic fiber, from which oil

solution is removed with petroleum ether, is dried and




i

10

15

20

25

On the ot her hand, ethylenediam ne and diethylam ne
were dissolved in dry dinethylacetam de to prepare a
sol uti on, which was added to the prepolynmer solution
at roomtenperature to obtain a pol yurethane 25 urea
pol ymer sol ution PAI havingaﬁ pol yur et hane solid
natter concentration of 30 % and a viscosity of 450

She(-lsgﬁ)sso v%%?q]n ycoﬁedaﬁtéd’gtﬂ'b obtaln a 20%

yt etramet hyl ene et ving a nunber

a\é%rl%g:ﬁdﬁql eQWJearsd’]ﬁitg._tHn Qfas A& orml cast on a glass
4, 4" -di phenyl net hane dii socyanate (3.0 fold

e@uiaval ert tha diepolof af.ramet my ense esthern gl Ja s,
5 reacted in a dry nitrogen atnosphere at 80C for 3

hawis iw tdrisid rat mg°Co folt aibnhaupel yor eehave

prepol yner having ends capped with isocyanate. To the
prépeithydrce thmi-dsruttandikdla 0. DX ot et €hel2 mm in
relative to the isocyanate group in the prepol yner)
wadigddedsand 10 reacted. Thereafter, the reaction

m xture was heated at 80C for 16 hours to obtain

pogyuLet hand fCofFaRRF 2 1A Rf & k}%r%‘rﬂé%sl%fl’%?@%ﬁﬁ)drﬂ) a

t C f tot d

.enma% Gon Y BiBeruRr SromBIeR. %B‘P?ﬁstgl&eﬁf}%gljaﬁihte' o
%ﬁge?sr%rl?gn 4 t hyg acehar rrgocr\{gr?l dﬁ%{ﬁf& A Bratus

Utl on aVI ng a soll

I
gg(:&;f/%‘%t ajnogrrb ea so ut| on andquzoé@l%ure ment Inc. )
SQIMHLOR }ﬁf but idrébd aldwif PALdAdcer @@ #0.. 2 mm

@6of 4, ydenebi s( 3- net hyl - 6-t - butylphenol)
a"llﬁ'lchrs dﬁn@t@cntzﬁz?eséu’ﬂfzf&@iéﬁ -df BIty) - The film is

expanded as the temperature increases. The temperature

of an infection point at which expansion changes to

compression deformation is defined as compression

deformation initiation temperature.

[0068]

(2) The number of seconds until thermal breakage

A test yarn having an initial length of 14 cm

is expanded by 50% to obtain yarn of 21 cm, which is

brought into pressure contact with a cylindrical hot

body of 6 cm in diameter having a surface temperature

of 180°C {(contact portion: 1 cm). The number of seconds

is measured until the yarn breaks.

[0069]

(3) Differential scanning calorimetry (DSC) of

polyurethane compound

A polyurethane compound (about 10 mg) is
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5' - met hyl phenyl ) - 5- chl orobenzotri azole relative to the
total solid matter of pol yurethane urea and 25

pol yur et hane were bl ended with the pol yurethane
solution to obtain a honbgenous sol ution, which was

t hen def oaned at roon1tenpeﬁ ture under reduced
pressure to obtain a spinni 8 stock solution. 42

[ QLT i NN Q6 sol 4t d.gn was j t
e e e e e T B e Psc

hoty ity RHUEddtdRPes Atk 8o Bl O Sukdiee Stnc.) while
pol yur et hane urea el astic fiber obtained was wound up

bysupackage i tdroddh tfafmnk©i30 90l i 0Nt € ot a4 Ntdfoerature

pol ydi met hyl si |l oxane (80 wt%, a mneral oil (18 w%
anch irsigre state sifedr@Cemizune’) fwam 2ddedtoo30DeC.

pol yuret hane elastic fiber as a finishing agent. The
1000kl tant fi ber was wound up by a paper tube nade
of paper to obtain a polyurethane urea elastic fiber
haléiing Beraiesiy esd e 191 aniniisnal aome] whex swprendgd 150
I n place of the pol yurethane solution PUL of Exanple
L34§%)ﬁﬂ4n4ﬁﬁﬂ¥%ﬁﬂ tion PU2 was obtained as follows.

Wth polytetranet hyl ene et her, gl yco avi a unmber
Tver ane ot dEn e G St el Adhet? & SRS
di enyl met,hane dii.socyana f ui val e
SRt B L oA A fy SR TR VA e e
a ' t gﬁhﬁg qggifor Wi
stn}a?ﬁ{ﬁr%%‘% pgl%fnd%o yurcgt ane pr'e)poaft;,rrer g-\rlll nstgf)r%er?s
C%ﬁﬁﬁﬂéﬁﬂéﬂb.'SQQﬁﬁ fh_ﬂg’éiEéﬁHéH“&ﬁ”E”naée4ﬁf
but andi'ol (1.0 fold equivalent relative to I socyanate
1000%/minute up to a degree of extension of 300% and
then allowed to recover. This operation is repeated

three times. Assuming that the degree of extension is

regarded as H (%) when the stress during third recovery

time becomes (0, a recovery rate L (%) can be obtained
in accordance with the equation: L (%) = 100-H.
[0071]
(5) Evaluation of fray

Test pieces are prepared by cutting knitted
fabric along the stitches into squares having a side
length c¢f 10 cm. The test pieces are washed by a
laundry machine containing 20 g of detergent Attack
(trademark) manufactured by KAC Corpcration in 30L
water for 15 minutes/time. Every 5 washes, the
presence or absence of frays at the edges of test
pieces is checked. The number of washing times until

fray occurs is used for evaluation.
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25 group in the prepolyner) was added and react ed.
Thereafter, 4,4'-di phenyl net hane dii socyanate was
further added to the reaction solution in an amount of
3 w%of the initial addition ampunt and honopgeni zed.
43 The reaction mxture maagheated at 80C for 16

hours to obtain a pol yurethane conpound having a
hargress of 75A  and no endot hermi c peak in DSC from
80C to the deconposition initiation tenperature

(2%30) .pebrddas © mptane £ hane conpound,

di net hyl acet am de was added to obtain a pol yurethane
sol uti on PUZFlhaHplgatee stiil taet teie concentd gpéDypuoéthane
30 wt% [0079] The obtai ned pol yurethane urea sol ution
wampkiret dedr isur mdthateddhethaat | ® ot BALLIRPLZkveass 80r&0
to obtain a pol yurethane urea elastic fiber having 44
deciarexied fardndrg sldgrateo S arrdneseriagnéasBredphe a
1. [0080] [Exanple 3] 15 A pol yurethane urea el astic

f MRShARITIUA ISR IARIRTAS VRS obl e FREET Hped
the sane manner as in Exanple 1 except that the
deVUF%ﬁTﬁ%%Q%Jrea solution and the pol yurethane

Sﬁkﬂﬁﬁﬁn of Exanple 2 were added in a ratio of
PAT" = 65:35. 20 [0081] |[Exanple 4] In place of

pgégu e @gq solution PUlL of Exanple 1, a
polyu ]han

( e solution PU3 was obtained as follows.

Py ST Al Rt e oot o1y 251 isyig o

aVRERES /SR @NtaOfwe2QB0: and 20d5 ,2-4, 47 -
diphenylmethane diisocyanate (1.6 fold equivalent to
the polytetramethylene ether glycol) was reacted in a
dry nitrogen atmosphere at 80°C for 3 hours with
stirring to obtain a polyurethane prepolymer having
ends capped with iscocyanate. After the prepolymer was
cooled to room temperature, dimethylacetamide was added
to dissclve the prepolymer. In this manner, a
polyurethane prepolymer sclution was obtained.
[0074]

On the other hand, ethylenediamine and
diethylamine were dissolved in dry dimethylacetamide to
prepare a solution, which was added to the prepolymer
solution at room temperature to obtain a polyurethane
urea polymer solution PAl having a polyurethane solid
matter concentration of 30 wt% and a viscosity of 450
Pa-s (30°C).

[0075]
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di met hyl propyl ene group and had a nolar ratio of the
2, 2-di et hyl propyl ene group of 10% by nole, 4,4 44
di phenyl met hane dii socyanate (2.4 fold equivalent to
t he copol yneri zed pol yether glycol) was reacted in a
dry nitrogen atnosphere at 8QC for 3 hours with
stirring to obtain a polyuré hane prepol yner having 5

SB?Znﬁf‘ﬁf’ed FaAraPeLyEialen 01VEEPLERPLYTERe defler
@@f‘tﬁaﬁ pa'Hmwsrpg@@%gg%w@ﬁlagd@gl Ad of

rea In t%e sane manner to Obtain a pol yurefhane

CQﬂRﬂNnd4h@VL@Q?Heﬂﬁlﬁ@€§§n@fdeébé?QnQ@eemgobhebmHC
10 peak in DSC from 80C to the deconposition

| Nbdnh b Dent tedPERQt po By( 2044netHpléhe pohyurglhase) was
conpound, di nethyl acetam de was added to obtain a
patgaeedale a sorutnhoor&yBn havmogphesel atd B8YC efor 3 hours
concentration of 30 w% 15 [0082] The obt ai ned

poviful es haneisgl Ut i ontads addetyusethandaprepelyaeiro

of PAl: PU3 was 80:20 to obtain a polyurethane urea
ellating fends GaRPeQ unt@eéﬁ@@x¢mat¢r|aﬁentéeuﬁrﬁﬁelymerr

same nmanner as_in ExanE 1. 20 [0083] Ei l e 5£
pI %c%“'%*t%%@w* ethafe SoidtFenipehedt éﬁiﬂ’ he
%urethane sol uti pn PU4 was obtai ned as

%%ﬁ‘%‘lfﬁ yIEREP atft p‘%}i‘% ?F%PO ¥Fh ‘é{aﬁsaﬂaﬁﬁe?nd
no 1 4.4 -
avﬁﬂ%g@ d. efHe@eaF@eg ttﬁ e %%961?%|%1xture V%ﬁth?ated

ny?nethane di T socyana equi va

1 B o LA, LA ORI 2 o

tQhav1ng a hardness of B80A and no endothermic peak in DSC
from 80°C to the decompesition initiation temperature
(282°C). To the polyurethane compound,
dimethylacetamide was added to obtain a polyurethane
solution PUl having a solid matter concentration of 30
wt%.
[007e]

The obtained polyurethane urea solution and
polyurethane solution were added in a ratio of PAl:PU1l .
= 80:20, 1 wt% of 4,4'-butylydenebis(3-methyl-6-t-
butylphenol) and 0.5 wt% of 2~ (2'-~hydroxy~3'-t-butyl-
5'-methylphenyl)-5-chlorobenzotriazole relative to the
total solid matter of polyurethane urea and
polyurethane were blended with the polyurethane
solution to obtain a homogencus scolution, which was
then defoamed at room temperature under reduced

pressure to obtain a spinning stock sclution.



45 obtain a pol yurethane prepol ymer having ends
capped w th isocyanate. To the prepol yner,
1,4-butandiol (0.95 fold equivalent relative to the

i socyanate group in the prepolynmer) was added and

reacted in the same 5 manner, to obtain a pol yurethane

conpound having a har dness 46f 66A and no endot herni ¢
peﬁg)' DSC from 80C to the deconposition initiation
te eralure (302C). To the pol yurethane conpound,

di met hyl acet dg%fﬁﬁiﬁ&dgéockosspﬁeianawsgl¥u5§596ee to
solution PU having a solid 10 matter concentrafion of
BUW Ypih9084]atdThe 9Bt ahIRY POLyULEt BaDempRiHLtENinas
added 'such that the ratio of PAL: PU4 was 80:20 to
oli@t Nafr HP| yuoet hane an@a £ asd | ¢ Hd fiefe hetve ng 44
decitex/4 15 filanments in the sane manner as in

5 Exaopyerdthafi®08b¢a [ Exaspie 6]1b€ol yoteihadewasewound up
pol ymer solution PA2 was obtained in the sane manner
asey na Bariphge 2 éxeeptofhan o2D sotopdbynepntadning
pol yether glycol constituted of a tetranethylene groug
hawé i et L hoerage (#B| well ara wenghalopi2oddsang?’
a 2, 2-dinet hyl propyl ene group %a copol ynmeri zatj on
r A1 BRIRPRlYn 28 ?ﬁ%@ﬁ?lb?oﬁ? én@asg?3§ﬁdoF°16@@by

l e), d j | ,0f the 25 L t t hyl
OIS H R o e BURPEQES fof LOLF AL MorgRELor he
10 Gebrli e P hRn: e nceOabt arnehy 4 VRECEaraCe nBRRE: oF
' ; h 46 ;
AT T AP ek Ine PO e e
having 44 decitex/4 filaments.

n

[0078]
[Example 2]

15 In place of the polyurethane sclution PUl of
Example 1, polyurethane solution PU2 was obtained as
follows. With polytetramethylene ether glycol having a
number average molecular weight of 2000, 4,4'-
diphenylmethane diisocyanate (2.4 fold equivalent to

20 the polytetramethylene ether glycol) was reacted in a
dry nitrogen atmosphere at 80°C for 3 hours with
stirring to obtain polyurethane prepolymer having ends
capped with isocyanate. To the prepolymer, 1,4-
butandiol (1.0 fold equivalent relative to isocyanate

25 group in the prepolymer) was added and reacted.
Thereafter, 4,4'-diphenylmethane diisocyanate was
further added to the reaction solution in an amcunt of

3 wt% of the initial addition amount and homogenized.
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pol yur et hane urea pol ymer solution PAL. [0086]
[Exanple 7] 5 PA2 used in Exanple 6 was m xed with PU3
used in Exanple 4 in aratio of PA2: PU3 = 80:20 to
obtain a polyurethane elastic fiber having 44
decitex/4 filanments in thegarre manner as in Exanple
1. [0087] 10 [Conparative anpl e 1] A pol yuret hane

Urgd &l At G s J1avi gk 4k 2 d8§1 €4 dbd IdAMEY HHBS to

obtalined 1n the sane manner as 1 n Exanple 1 except

t hadt 39] YR NANG RO WKhfddndasa vt fdeeedness of 75A

(additives were added in anmounts in 15 accordance with
t hevseld ermiteirnofc RA Ik i O588] £ f o ngercatioy e Hexanpl e
2] A polyurethane urea elastic fiber having 44

d et doeng o ift il careint ist deetsi aob t tad sl a tu t dne ( 333AC ) nan Ter  tdse
20 in Exanple 2 except that pol yurethane urea pol yner
PAlo 1 ywerss trhatnea dotenp Quarddli td ivest vigkac ettt e nwasmaddesd i fo
accordance with the solid matter of PU2), [0089].

[ Chrsdimatd e lBkErigiears] selutiign & dtat¥heg a solid

pol yur et hane solution PUL of Exanple 1, pol yurethane
s Sialthech PSRt d HS WH%1 lows. Wth

pa]ec{t t.ramet hyl ene ether glycol having a 47 nunber

a 0&?&@ nol ecul ar wei ght of 2000, 4,4'-

ey et e A SRR LR el loh o
added such that the ratio of PAl:PU2 was 80:20 to
obtain a polyurethane urea elastic fiber having 44
decitex/4 filaments in the same manner as in Example 1.
[0080]

[Example 3]

A polyurethane urea elastic fiber having 44
decitex/4 filaments was obtained in the same manner as
in Example 1 except that the polyurethane urea solution
and the polyurethane solution of Example 2 were added
in a ratio of PAl:PUZ2 = 65:35.

(0081}
[Example 4]

In place of polyurethane solution PUl of
Example 1, a polyurethane solution PU3 was cbtained as
follows. With a copolymerized polyether glycol, which
was constituted of a tetramethylene group having a
number average molecular weight of 2000 and a 2,2-

dimethylpropylene group and had a molar ratic of the

2,2-dimethylpropylene group of 10% by mole, 4,4'-



dry nitrogen atnosphere at 80C for 3 hours with 5
stirring to obtain polyurethane prepol ynmer having ends
capped with isocyanate. Thereafter, to the prepol yner,
1, 4- but andi ol was added and reacted to obtain a

pol yur et hane conpound havin% a hardness of 90A and
havi ng an endot herm c peak | ﬁ DSC at 230C, which was

12%%%@@&%&#& &ffggggéhgtgn (tnht kéRHOQqE%H%REUES

_ pol yur et hane co
di s hydge gﬁe&‘aﬁo§§‘é’€ﬁe£0?9§’éélﬂ faBobyHrethang a
solutlon P having a solid ter concentration of 30
W ey é)zbt&txﬂﬁgplﬁ@fé!uéﬁt bare s W i sumeswe fglded

such that e ratio of PALl: PU5 was 80:20 to obtain a
[MﬁﬁdWﬁﬁ@@nBoeémﬁain &ipelyhagtngnddpdepolexnté4d having
filaments in the same manner as in Exanple 1. [0090]

5 20erdf®r cappon witknisoedahabei c>TBehheyprapobfmer, 1,4-
pol yuret hane urea elastic fibers having 44 decitex/4
f ibapard 5obbt @i Aedfehd ExaRphbentngetahpiratpvehe
Exanpl es above and nylon 66 processed yarn having
debFe@¥F At ¢ | Jheent SN vehe R5eRBLbres) aﬂaSkﬁiﬂfitaédaafi a
nylon 66 feed rate of 86 ninjnute and a g i¥ure%gane

Pesu&F

gr%?a%ir?%ﬁ% *fhl%e%arrl%fefaar;wetsf Ol.%a?ﬁ’n‘?n ane

! t

ol Sripend dRewind foans E5Prel 4B i peiligo, SudBtAbinie

10 £ ek SRR e F Rl P o S S LR e on
and&% Heéode Nr6pe28 40085 "0 LY e

eders to obtain a circular knitted 5 fabric.
dimethylacetamide was added to obtain a polyurethane

solution PU3 having a solid matter concentration of 30
wt%.
15 [0082]
The obtained polyurethane sclution was added
such that the ratio of PAl:PU3 was 80:20 to obtain a
polyurethane urea elastic fiber having 44 decitex/4
filaments in the same manner as in Example 1.
20 [0083]
[Example 5]
In place of polyurethane soclution PUl of
Example 1, a polyurethane sclution PU4 was obtained as
follows. With polybutylene adipate diol having a
25 number average molecular weight of 1000, 4,4'-
diphenylmethane diisocyanate (3.0 fold equivalent to
the polybutylene adipate diol) was reacted in a dry

nitrogen atmosphere at 80°C for 3 hours with stirring to
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[0091] The circular knitted fabric obtai ned was
opened and refined by a jet dyeing machine in the
conditions of 80C x 30 m nutes, preset, treated with
10 heat at 190C for 60 seconds whil e broadening by 5%
in the wdth direction by ﬁ pi n-tenter finishing
machi ne and then dyed in t 3 condi ti ons of 100C x 60

m j t e d
A OERBY 2 TR T P T hy S e
Wi dtdy, digotdonds by atﬁ@rﬁrﬁépctiﬁhéﬂ! ng, fEshi 8edi6l
obtain dyed itens. [0092] The conpositions of

Ex@n st sl Lpimpad B tv ere BxiodRed eso abloy ei 86 €y shove gnoup
Table 1 and the perfornmances of the obtained
palry wied hanepalare ) asis cadfed i dxed sreacetstoim the Tadhe
2. The physical properties of knitted fabrics using
elnestrier ftidoevkst aiot ar dh evgy w0e tiExaet espeowed doapandt # ve
Exanpl es are shown in Table 3. Fromthe obtained o
r dmndngss tofvasth cndtl Rhagndefrrnb®rpeak hblyi RYC gbeem 80°C
qual ity and recoverabiljty 25 w thout yarn br§g$2g§
arfcP filgy dFcammn st ien | Frl bkl FgfRake berdb .+ To
by use of the polyurethane. urea elastic fiber of th
o PR RO AR GRP Ui o o e thibacSpenifp cipe fided
PG Shed i W WY UM e L1 Qe 1dn BOs ALFLREHFEEL
matter concentration of 30 wt%.
[0084]

The obtained polyurethane solution was added
such that the ratio of PA1:PU4 was 80:20 to obtain a
polyurethane urea elastic fiber having 44 decitex/4
filaments in the same manner as in Example 1.

[0085]
[Example 6]

Polyurethane urea polymer solution PA2 was
obtained in the same manner as in Example 2 except that
a copolymerized polyether glycol constituted of a
tetramethylene group having a number average molecular
weight of 2000 and a 2,2-dimethylpropylene group (a
copolymerization ratio of the 2,2-dimethylpropylene
group of 10% by mole}, was used in place of the
polytetramethylene glycol having a number average
molecular weight of 2000. A polyurethane elastic fiber

having 44 decitex/4 filaments was obtained in the same

manner as in Example 2 except that the polyurethane
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é%ég)ﬁgf$ﬂéé Tut Mn PA2 ¥as Hisea in placed of the
polyurethane urea polymer sclution PAl.

[0086]

[Example 7]

PA2 used in Example 6 was mixed with PU3 used
in Example 4 in a ratio of PA2:PU3 = 80:20 to obtain a
polyurethane elastic fiber having 44 decitex/4
filaments in the same manner as in Example 1.

[0087]
[Comparative Example 1]

A polyurethane urea elastic fiber having 44
decitex/4 filaments was cbtained in the same manner as
in Example 1 except that polyurethane compound PUl was
not added (additives were added in amounts in
accordance with the solid matter of PAl).

[0088]
[Comparative Example 2]

A polyurethane urea elastic fiber having 44
decitex/4 filaments was obtained in the same manner as
in Example 2 except that polyurethane urea polymer PAl
was not added {additives were added in amounts in
accordance with the solid matter of PU2).

[0089]
[Comparative Example 3]

In place of the polyurethane solution PUl of
Example 1, polyurethane solution PU5 was obtained as
follows.

With polytetramethylene ether glyceol having a



a) a) a) a) a) a) a) 404 Ja ,-1 a r-1r-1 1-4ro
r-1 ror-4 (3r-1 m04 00 aaaa044 s~a~ a E E
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the polytetramethylene ether glycol) was reacted in a
dry nitrogen atmosphere at 80°C for 3 hours with

5 stirring to obtain polyurethane prepolymer having ends
capped with isocyanate. Thereafter, to the prepolymer,
1,4-butandiol was added and reacted to obtain a
polyurethane compound having a hardness of 90A and
having an endothermic peak in DSC at 230°C, which was

10 lower than the decomposition initiation temperature
{290°C). To the polyurethane compound,
dimethylacetamide was added to obtain a polyurethane
solution PU5 having a solid matter concentration of 30
WtL%.

15 The obtained polyurethane solution was added
such that the ratio of PAl:PUS was 80:20 to ocbtain a
polyurethane elastic fiber having 44 decitex/4
filaments in the same manner as in Example 1.

[0090]
20 <Formation of knitted fabric>
Bear yarns of polyurethane urea elastic
fibers having 44 decitex/4 filaments obtained in
Examples and Comparative Examples above and nylon 66
processed yarn having 78 decitex/34 filaments were

25 doubled and knitted at a nylon 66 feed rate of 86
m/minute and a polyurethane urea elastic fiber feed
rate of 39 m/minute, at a draft of 2.2, a yarn feed

tension of 5c¢cN to obtain a plain-stitch knitted fabric.
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machine (VXAC-3SRE Type manufactured by Precision

Fukuhara Works, Ltd.) having 28 gauges, 30 inch in
diameter and 60 feeders to cbtain a circular knitted
fabric.

[6091]

The circular knitted fabric obtained was
opened and refined by a jet dyeing machine in the
conditions of 80°C x 30 minutes, preset, treated with
heat at 190°C for 60 seconds while broadening by 5% in
the width direction by a pin-tenter finishing machine
and then dyed in the conditions of 100°C x 60 minutes.
As a final set, heat treatment was performed at 180°C x
45 seconds while tendering by 3% in the width direction
by a tenter finishing machine to obtain dyed items.
[0092]

The compositions of Examples and Comparative
Examples above are shown in Table 1 and the
performances of the obtained polyurethane urea elastic
fibers are shown in Table 2. The physical properties
of knitted fabrics using elastic fibers according to
Examples and Comparative Examples are shown in Table 3.

From the obtained results, it was found that
good fabrics having good quality and recoverability
without yarn breakage and fray of fabric during
processing can be obtained by use of the polyurethane

urea elastic fiber of the present invention.
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Polytetarmethylene glycol

PTMG:

def ormati on seconds up to Recovery 44dt/4f initiation
thermal rate tenperature breakage ($) according to
TMA (seconds) (C) Exanple 1 176 80 88 Exanple 2 167
85 91 Exanple 3 162 70 89 Exanple 4 176 75 92
Exanple 5 174 90 92 Exanpl %&6 165 75 93 Exanple 7
165 73 94 Conparative 186 1 91 Exanple 1
Conparative 158 5 84 Exanple 2 Conparative 182 80 82
Exgnple 353 mCa) roUNi COO.N4Jar Nmmm
mgm wW ~-mmmmmmmmmm 044 UOXi3 auU
Ce4H Gtawu i 0000000 XO0X U

Copolymerized diol (NPG/10 mol%) of THF and 2,2-dimethyl-1, 3-propa

(NPG)
4,4'~-diphenylmethane diisocyanate
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[Table 2]
Table 2
Compression The number of
%iﬁﬂigiﬁii? seconds up to | Recovery
44dt/4f temperature thermal rate
. breakage (%)
according to TMA
(og) {seconds)
Example 1 176 80 88
Example 2 167 85 91
Example 3 le2 70 89
Example 4 176 75 92
Example 5 174 S0 92
Example 6 165 75 93
Example 7 165 73 94
Comparative
Example 1 186 120 91
Comparative
Example 2 158 > 84
Comparative
Example 3 182 80 82
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Use of the pol yurethane urea elastic fiber of the
present invention nakes it possible to provide 5
fabrics such as knitted fabric and woven fabric
suppressed in occurrence of curls and frays and
excellent in sew ng processg?ility (knitting design
and processing are less lim'ted). In addition, it is
ble itens very confortable

?@%ﬁﬁiégﬁ% iﬂéA%?%?%ﬁable foundati ons incl uding
g| fedes, Dbrassieres, intimte goods and underwear,
and tlg%ts and pantyhose by using fabric requiring no
hemmi ng  becggis o heghe Ub6 1 Plr PFREES St Rai 812PPLECHiber of
O her than the above itens, the pol yurethane elastic
fitter mwfeddret Inpsiesont maventionposssbléabbeptoride
clothing itens such as waistbands, body suits, spats,

5 sviiabm ingp wearh asthkret thadl Balspie tand| wohes, fabric

stretchabl e outers, nedical wear and stretchable
| isHIRressSeR| in axcoorrehot hhhgecurlengnduthans andpers
and belts. s 55 CLAIM5S 1. Pol yurethane urea el astic
f|edéqek3fﬁnfa|#ﬂr@evslnwngq%em@am%w bkt Gimet Aanegn and

ound,, wherein a ressjon defornption

RESRT O é?ﬁfer]a?scﬁ el r%:*%%‘i”di ngIIEL oa?lﬂé?%?rech’én?ﬁal

anal 50C and not

(I HPSHDE i R e PRt LE s P  PmFRAfRbLe to
10 DNRAKACE, A AP0 I & AsPe Pl IRL Ot 81 od DBy gizqles,
yur AR af

ane urea er accord

Wfl?faeééhékaé’éjneﬁ&ﬁf.aﬁ@g%cﬁ@éyuéﬁé erv@é)gPou%qd' £: 5P

l'ess. 3. The yur ane urea astic fi
aGhR Ptk yhose by using fabric requiring no hemming

because heat during processing is applied. Other than
the above items, the polyurethane elastic fiber of the
15 present invention is suitable for clothing items such
as waistbands, body suits, spats, swimming wear,
stretchable sports clothes, stretchable outers, medical
wear and stretchable lining as well as non-clothing

items such as diapers and belts.



to claim1 or 2, wherein the pol yurethane conpound has
no endot herm c peak between 80C and a tenperature at
whi ch deconposition of the pol yurethane conpound
starts in differential scanning calorinetry (DSC). 4.
The pol yur et hane urea elast%% fiber according to any
one of clains 1 to 3, wherein the pol yurethane
conpound is crosslinked pehygi@t hane. 5. The

pol yur et hane urea elastic fiber according to any one

oflclaims 1 polgurdticsssutde SLAYUIEt haBer H6B8Baifiing 5
obt ai ned from a copol yneri zed pol yal kyl ene et her dIO?

sertA nigo a0 awttBve fred esd By ur stih&he | SomPsPRSEdwhefein a

al kyl ene ethers having a different nunber of carbon -
atomp et hion e Dodlat Hon Thel poéyloet bameenaearel astic
fiber according to any one of claine 1 to 5, wherein

t RCHIdAnet randhe soemetimani ca bbame hesll $ r OAMA) 1is not
copol yneri zed pol yal kyl ene a 56 ether diol serving as

a Yo7 rdtat | U Cuiangh ios esFsodé@n g8 ACkpnanghet hamger
hav% r71Bge a different nunmber of carbon atoms within 2 to

105 7 ﬁﬁ{@%&%&%t U RLAERTT % i Y Gadcorill mpconds

to e of clainms 1 to 6, containing a dinethyl
sfvfg%ﬁggbonponent in an anount of not less than 1.0

w2 and t % ' bri .
it acter i e byttt Gy, LPadte HBl L Fagroraing
lieicBeeeral N AN N ALs &f AHS Joif dudeflaheas!

i
ina part. 9. Wwven fabric y using the

PAompRifang Wea & asdds, fiber according to any one
of clainms 1 to 7 at least in a part.

3. The polyurethane urea elastic fiber according
to claim 1 or 2, wherein the polyurethane compound has
no endothermic peak between 80°C and a temperature at
which decomposition of the polyurethanelcompound starts
in differential scanning calorimetry (DSC).

4. The polyurethane urea elastic fiber according
to any one of claims 1 to 3, wherein the polyurethane
compound is crosslinked polyurethane.

5. The polyurethane urea elastic fiber according
to any one of claims 1 to 4, wherein the polyurethane
urea is obtained from a copolymerized polyalkylene
ether diol serving as a raw material, which is composed
of alkylene ethers having a different number of carbon
atoms within 2 to 10.

6. The polyurethane urea elastic fiber according
to any one of claims 1 to 5, wherein the polyurethane

compound is obtained from a copolymerized polyalkylene
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ether dicl serving as a raw material, which is composed
of alkylene ethers having a different number of carbon
atoms within 2 to 10.
7. The polyurethane urea elastic fiber according
to any one of claims 1 to 6, containing a dimethyl
silicone component in an amount of not less than 1.0
wt% and not more than 6.0 wt%.
8. Knitted fabric characterized by using the
polyurethane urea elastic fiber according to any one of
claims 1 to 7 at least in a part.
9. Woven fabric characterized by using the
polyurethane urea elastic fiber according to any one of

claims 1 to 7 at least in a part.



