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1 DESCRI PTI ON POLYURETHANE UREA ELASTI C FI BER

TECHNI CAL FI ELD [0001] The present invention rel ates
to a pol yurethane-urea el astic fiber having heat
fixing 5 properties useful for preventing fray of
clothing itens formed of fiber having primarily

pol yur et hane el astic fiber blended therein, and

relates to knitted fabrpgsorT#YER fabric using the
el astic fiber. BACKGROUND ART 10[ 0002]
Pol yur et hane BORBURETHAREr UREASELBEThabFeBERber
excellent in elastic function and finds use in a w de
variety of fields including clothing materials such as
foundati on garnents, socks, pantyhose, sw nmmng 15
mear sportsmear and | eotards; and non-cl ot hing
terials such as diapers, bandages supporters,
co@%?ﬁ%ﬁcﬁﬁsﬁgELautonnblIe interior materials, nets
g @ gf [ 0003] 20Pol yuret hane el astic flber is
2 fiber primarily constituted of segnment

EELZF;ﬁLF?”ﬁ%ﬁﬂfeb%%ﬁﬁé KGRI hoTekaParousi ght

POLYPhur ik S0CYEPEl €c14stic Fiber having heat fixing
properties useful for preventing fray of clothing 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
[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
wear, sportswear and leotards; and non-clothing
materials such as diapers, bandages, supporters,
covering masks, automobile interior materials, nets and
tapes.
[{0003]

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

containing high molecular-weight polyol, diisocyanate
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and a chain extender. In view of chem cal structure,
pol yuret hane elastic fiber is constituted of a soft
segnent excellent in flexibility and a hard segnent
having a crystalline structure fornmed by strong 5

i nternol ecul ar force ascribegl from hydrogen bondi ng.
Furt hernore, dependi ng upon the type of chai n extender
coarsd i d UthaDn t &t deddr SegreNyiePoby U BERang1 ekashiCure,
fibers can be classified into pol yurethane-urea type,
wpehywseshane ot ast 2cuf Hverdi Asi denabiitiisdaclr @asoft
bond, 10 and pol yur et hane-uret hane type, which uses a
| Ge IR e 2ee hWednht ipof ek ilhbi hpsand us ehhadesbondnt
The hydrogen bonding force of the hard segnment has a

| dFPelng fectriponl bigei esarupteper fowsedueh atraeat
reS|stance Si nce_t he hydrogen_bonding force of the 15
urdt AR s UIa T o?@é?e t I %h%@ BFOR NaydF egRANROPBHAY -

h [ h
¢ SRS IR g o B 6P (oF yeRathapstender
| d d
sy yurttﬁ?[%nt‘é“%ﬁ%}# RS e Pt (88 LETRE e
off 12 fd &5 nd 1t fesc?nfnt{cp pﬁ@fn%@fletﬁgr?e u?égl y%%e,

fi ber contal ning suc a pol yur et urea t

(Wl@mafste@{ d ef SInRsh d Q1 Bsr "@PAM;}H%M%&% e§ urea bond

polynmer") as a mmi n conponent W | e referred to as

" RO wodlyaa HERA- i drie Tt |ss,"  widch hes& heridand,
25 elastic fiber formed of a polyurethane ur et hane

t yod epallprewdighthfperliyarl ighdidads resisddiee ahdhd. The
recoverability conpared to pol yurethane urea elastic

f hiydrogen Eenddert ifivg-qe aperthe dtard| stégmventy hasv a 3large
tenperature. Taking advantage of this property,
cBAFerSepon: phySignli @rdpsert fesw mattlofas heat
polyurethane uret hane type polyner is applied to, for
e%&ﬁﬁﬁ angsol \ﬁé@@ﬁ fdisy invsinager handing & orer yobsthe
SL # en pol yuret hane urea el astic

befR Pengséd |Sﬁrﬂ¥§e§er¥é%aé1 thadi phofthe dtrfthpne bond,

Il k d h d
(PhEr bB1SssbraherTiEe Yol o aperigh Suleaton 1o

”?QHEQEEHE'ngnd is in a main stream of polyurethane
elastic fibers currently produced. For these reasons,
the polyurethane-urea type is 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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10 steps including cutting-out, sewing and finish
processes to obtain clothing itenms. Wen the fabric
interknitted using polyurethane urea elastic fiber is
cut out and sewed, the fabric sonetinmes curls and

frays at the edge dependi ng sypon the design of the
fabric due 15 to its high heat resistance and

r ecanves i did y, Teubei Adveevhdd SffEheyl broperty,

Furt hernore, polyurethane urea elastic fiber is

r ermovesicsalgm ttiee kelld st sfiivet uferméd co Pt polytitethane-
frayed hem reducing stretchability of the portion of

t HEehane tprg @obmer is applid&ince, t fier eegamplie, wool
cloth will be frayed if it is allowed to stand as it

i ¥oatarerfahipiGhpnd Heoldeiget yive gearegeioz¢ ot hing itens
is(ﬂg&g or less treated by any neans to prevent fray.

Fot npl e, generally, the cut 25 edge is fold,

e 22 2 e SRk AL SO S B e
f ti f h 1 ng. and i
At R Ard Be ekl W R ot h
G ‘ = . !
b, TS A AL e P S Ko
atf ible, e 4R tRAC St hirkk §Lfbjfé%fﬂ@&'51 & GRRARY 3 J2 gy at

the hem In the case of underwear Items su as
f stingat iine.l udiegs eRRAG P, OTs W iGld UdRs MR
person puts outerwear on the underwear, and appears as
appropeskison cobbithd noulleidalg itErdi .l | MhaP RO aFHsric
Furthernore, polyurethane urea elastic fiber is
f tageskniytesedsinge potllyung tizens wuch dsistic fiber is
foundati on garnents and pantyhose which directly and
t FHRt PYtf pndt sewededfheTHabirtiice korerhimeee surties parddirays
unconfortable to wear. [0006] To overcone problens
s@Ehthe Rdpfedenrradiagedren shgesiestion ethithe ebmic due
pglyugetgan Hrea elastic fiber in the field of
4afi On9BarReht SestER3RECHPRES FECOT e rgitidlidy sand
b?gxdguits, i n,which_fashionabl e design itens have
been- Fher8agPHgP§ gFSE&EB ChondHEf e riorsy h &P ysirethane
a j Llothing item.having SO- . cal | ed
CFERTFLEELRS S1Bef To Renp iR TroR s Fidsent o
| Lpe p [ 0 rwear, by | eavi ng
e e o ar b5 S AR ERE BEaRRAg Ry "E8in et oo
ROt r &XeHIh £1 5 8 CL At PLOILL LML HS RO br.i 5 requiring
no henmm ng %%Eybggngggogggggbgsgg,t&%reéggﬁﬁle, PATENT
1). The clothing itemis formed of knitted

warp fabric, whichis a 1 x 1 knit construction having
the non-el &sinceftheredyd €fasibeh 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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5 fiber run side by side and at | east one side of the

non-elastic fiber and the elastic fiber forns cl osed

stitches at each knitting needle. [0008] 5However, in

this case of PATENT DOCUMENT 1, since fray of the cut

edge is structurally suppreQ{ed by fabric design, the

entire cloth becones thick i kewi se, cloth obtained

bﬁ&ﬁhﬁﬁé‘duﬂ@ﬁicﬂ%l@tﬁiﬁ@ftﬁ@erﬁ@daﬁ’é%l&f) éb@ﬁ&hﬂ%li?”ﬁ

thereof are limted. 10 Furt her nor e,

a piotiday 4 teig ahseddrayi Non daddd £ Dbh, 0pedl Hgh PAFt Stem

has been proposed (see PATENT DOCUMENT 2 or 3), which

i Sremimted e Bewesd ek athoveded thagopes nthpok yuo ef banea

el astic fiber conposed of a 15 pol yuret hane-uret hane

t yideenned o i gt viihé herot helntyipe oisé¢i bfrunderwear

knitting themin the formof plating stitch and

agpigfih FuEhRs dioyidrteken ngthe stppPped poEhten dprot rudes
venting fra 0010] 20However, in the polyurethane

elwg'ﬁq é fHeore‘%o%fP spd?%?r@f%eomr‘é‘%%a%‘éd‘%%%ar » and

AV BT B0 L GRS, Dt
SHaBes e ro:%ez;a@w U G S0

deaRASes Fillat D1 199&}}/ g
fiber may occut 1n he tenperature co | |ons usua ?y
eFRheYRE Tl JUTREESS NhP Y Rldanenl & &if’é&fy and

fiber. Consedquently, clothingitens 6 enploying th
f ahgihe 1iys flikerdmmld WddyT t ethd *-HINOE afsh Nea €QNTE R %@rson

[0011]
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 clothing item is
formed of knitted warp fabric, which is a 1 x 1 knit

construction having the non-elastic fiber and elastic



Furthernore, a nethod for producing an 5 stretchable
fiber structural product rarely fraying is proposed
(see PATENT DOCUMENT 4), which is obtained by
subjecting a fiber structure, which uses pol yurethane
elastic fiber spun froma spinning solution containing
at least two types of pol yurethane conponents

- diffiesentud Gide B 141G Podlal1é08: DD SeAPCEAl LRE
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side (for exanple,” a pol yurethane-urethane type and a
patonHeldEnie: Uf et Vel {10 hebdsti€at BOE PEFHRON BBEsad
not | ess than a heat deformation tenperature of the

pd tyitratdmre: coagdoniant t thiaovg ngeed1ower hi gh-t enperat ure
15 side nelting point. [0012] Nevert hel ess,
i t{AHHhot be said that the effect of suppressing fray
of the fabric obtained in this manufacturing nethod is
suf fi ci ent | IS acktibrin Do eavp @ edPATENHeDOCUMENT 1,
af orenment i oned. case of using | ow nelting ﬁﬁ;nt

pSi FetiEe & 48 CHh RI9e |15 s ioica suppressed
consideration i,s given to possibjlity of decreasing
b3 AR ARt dieel SuPITE 1 "RERASE. ThGHe

r ahi ity .and.ext.ensihili t hat . a_ pol yur ef hane-
DRI ST B LS B bt 8% A, Yl Eea
t f .QNR.O (ff o

SR e es U IS R Y i SR e 7616

7 [BADBNT DOCUMENT 2: JP- A-2005- 113349 PATENT DOCUMENT
3:  JP-A-2005- 350800 PATENT DOCUMENT

Furthermore, a clothing item also having 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 occur in the temperature
conditions usually employed for processing polyurethane

urea elastic fiber. Consequently, clothing itens
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4: JP- A-2005-330617 DI SCLOSURE OF THE | NVENTI ON 5
PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0014]

An obj ect of the present invention is to provide

pol yur et hane urea el astic fiber having a high
recoverability and heat resigtance and having a 10
function of preventing fray of clothing itens and to

prémﬂa._d@yﬁ!i‘%tEﬁﬂsfﬁé’lﬁffcoisy\@\!@ﬂnéﬁpﬁi tif$teg the
el astic fiber. Mire specifically, use of the

pab yokt et home  doedielassi ¢ fiber of the present

i nvention enables to provide fabric and clothing itens
15[9@Hlked in limtation on fabric design and
suppressed in curling and fraying caused by heat
duri ng proceBsrthermereofa methd@drfobjperedetinpean
present invention is to provide pol yurethane el astic

i @ bibeF ot Bielgurabrpeodnet cratealngf raghey is

fi e

havi ng excel |l ent_physi cal 20 properties even if

D RSRtA S 9H AR SR DHRPE B f GSTele! B0 whtaiead by
fabric ar. woven_ fabric capabl e of, pr.oviding cJ]othin

i (0 SUIE L R T o Wity f%%mgu%%%gmima%ﬁﬂ@e

A 1 b f th | ) t hape. .
e TR M A A R s VTR EE i
1 AP ' ;
E: %ﬁ:d a]cetaesgl i tr;wioe ntssfpvees s(%f]u 3? @%h éal%\// F%EV\[% %nv\é/alr?%g sot it Pg° nt

t he, afearamRptdongd 47 ahlee hTft%ﬁéwQ;f@aéi&@g(for

af orenmenti oned probl ens can be solved by using

pelxatipatd)ane polga R tifdn - drididartOnt @i 4184 8 speci fi ¢
pol yur et hane conpound and havi ng a heat deformation

propenire thathdreatea asipei)anee Rsata thodatniaithaper Bdaséd cat
fiber for inproving curling and fraying prevention
efbéctlests dheanhiandpeiatte s £ camch thirirt ttehpfeatat wreansif widven
10 fabric using the elastic fiber. Based of the
f PRAYHG e thiaaep Cosmenanty daving wasl e dviegh-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 to 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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[ 0016] More specifically, the present
invention is as follows. 15(1) Pol yurethane urea

el astic fiber containing 5 w%to 40 Wt % of a

pol yur et hane conpound, in which a conpression
deformation initiation tenp$kgture according to

t her nronechani cal anal ysis ( ) is not |less than 150C
and not nor epAtanT L86&HMner 20: t hep DAlPEH5.0{158g9nds up
to thermal breakage at 180C is 30 seconds or nore.

(2) The pol yeREENRMEOCUMENE] 25t | gpfA bRooSCcEDrgong to
item (1) above, in which the hardness of the

pol yur et hanePATRD UPRCUMENDA or JRsA-2@5%-3)30687

pol yur et hane urea elastic fiber according to item (1)
or (2), in which the polyurethane conpound has no
endot herm ¢ peak between 80C and the tenperature at

WIS TR B G tTHh TIVENRIQIb! yur et hane 9 conpound

Oﬁié n dlfferentlal scannlngqcalorlnetry (DSO) .
Af% e BB &Y STt INVEY BN accor ding to
gboqq |tenB (1) to (3), in which the 5
"yur thane conpound is crosslinked pol yurethane.
(5) The poI ur elastlc flber accordin
any one of i q’%%% I A BEEsEHe AT RS u’r%t‘ﬁ%ne

?he vi$1e0 %@'Wﬁ%tfﬂa‘i‘f@ %r%%ocal 2 %bnegé ﬁé\k%ﬁqe ¢ high

r diol sérving as a raM/na eri al
coupevedapfi 1alky leRe h%té%erx%él%\em:@ #d frﬁéﬁ?{ %”’Oef
of carbon atons within . 6%
paliyidtebhase wr%a-eelltqsigl szfaiyOfo AU Qe Yarf e o
of items (1) to (5), in which the pol yurethane
cprpuide kaitheai fatrfircowmra wearsl aizedisimg the
pol yal kyl ene ether diol serving as a raw materi al,
wailshtis EdimposedMofrealsipglcdifd catliar,s Uy iafy the
di fferent nunber of carbon atons within 2 to 10.
(PplYREepbRpar srkane lassa celfabeirc offi Hdre 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]
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according to any one of itens (1) to (6), containing a
20 di nethyl silicone conponent in an anount of not

| ess than 1.0% and not nore than 6.0%

(8) Knitted fabric characterized by using the

pol yur et hane urea el astic figer according to any one
of items (1) to (7) at least in a part. 25(9) Wven

fabric charagterpzedehy Ysho8:bbE stuashaa Eelr ea

el astic fiber according to any one of itenms (1) to (7)

atintearsdive) St paiés wilOh ADVANIRCES: kA TEEL LAYENTHON
[0017] When the pol yurethane urea el astic

f | dbfrrafentibopsd sendbl ement | Dhey sfosed tRatabrec and
clothing 5 itens, conpression deformation of the

pdi farendrdncongd pedlabene ¢abebpe osclivedbyyt eashon
applied to fabric, conpression or residual stress of

t RO BBIERatRntres cal astabe | Ei¢berontabhingue spehific
agflied during processing treatnent, at a point where

pAIMF B HRS FAaRRIRd ard 3T g s2 apeat ndebprmetion

W _t h eag? otQ;r or. at awgoint-mhere pol yur et hane urea
e PASRTHY S8 ifedth LM HANGR 135 th PRt HeFeEhaRe adagtic

[ jﬁﬁﬂpi ati.on._ Since th ol yur et hane, urea el astic
fipvers aﬁgfﬁﬁaﬁfﬁ%P%é%ﬁadﬁ1ra%§ FeY bE P EFY BRY 4 PR

fi ' ig fib th
B e e Rt e R S i

ardprie Aelg fﬂ]‘féerellae[&i;@rﬁﬁ/ef.enngfgeé rof {he %%Jg&iﬁg,

structure. As a result, tabric suppressed Tn curl
amthel pAYsRG tCaM G ARIRIWNRL . adiid@f nore, since the 20

pol yur et hane urea elastic fiber of the present

i N@@ntijon i s excellent in heat resistance and
recoverability, thermal conditions during processing
treat mrent aMereespddifiitced lJand tdan gasesser invention is

conmbi nation with any type of fiber generally used in
as follows.

(1) Polyurethane urea elastic fiber
containing 5 wt% to 40 wt% of a polyurethané 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 fiber
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 polyurethane



10

15

20

25

25 fiber itens in which the pol yurethane urea el astic
fiber is usually used to provide clothing itens.

[0018] The knitted fabric or woven fabric using the

11 pol yurethane urea elastic fiber of the present

i nvention has excellent procgssability during a sew ng
step since curling and fraying of the fabric can be

supprieseed Hyaheat iapplredrdHting BEAARSALNBalorimetry
treatment. 5 In addition, fiber breakage of the fabricC

rafe$g) occurs even if heat is applied during

processing treatnent, and pol yurethane urea el astic
fiber is scat¢el yThenpobdutevhahabureastiasticeftiber
obtain high-quality fabric itenms. In addition, since
deA@@PBEENY ofe oinphyre caf itemsopeittes (8hehimnswhich the
recoverability is |low, stretchable clothing itens

t i RPtYYrethang compaupddys carosel prkeddealyurethane.
Furthernore, fabric requiring no hemm ng_of cut edge

can be used &% clothiPQlyRERENIRBNURSsEL_FERGDEADET

R T P L L0 0, T B e
T [ ' . t icati ill be. ‘
iR A et b SR S G 56801 “Cortlim8E TRGE
PP LILNANG, 1T 3 & 3:?%(%? diPeln f?é he Pg\ﬁsrﬁQEerjga%l,

I nvention I s conmpose a conposition contalnin

PAHAYTE AN ME S P B ¥ BT k fherfe NBY He £OMRAPERY - a SiDEPerent
t he pol yurethane urea pol yner having 25 hi gh™ heat

r efindleAnN G icta iRl BSorfs MR thLenpopenio. fibers are
rarely broken by the heat during processing treatnent

and t hus goolb)st ritte hadil yu fettidse caredec 142t DOt aiped.

The content of the pol yurethane urea polyner is

pesiceraliing 6@ ety amerorie, itzems ntte o ef®y ably 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.
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W % or nore in view of heat resistance and physi cal
properties of the pol yurethane elastic fiber and
fabric 5 itens thereof. [0021] The

pol yur et hane urea polyner to be used in the present

i nvention can be obtained bysreacting, for exanple, a
hi gh nol ecul ar-wei ght pol yol, diisocyanate, 10 | ow

neoNEcrei e tTeh arfvEnensly an end term nator havi ng
a nonofunctional active hydrogen atom [0022] Exanples

of [@d1e7 hi gh nol ecul ar - wei ght pol yol include various
types of diols, each conposed of a 15 substantially

| i near honopilemerherpebpotgtresine sucda asl pot yesf tver of
di ol , polyether diol, polyester am de diol,

pdihga@ndsantdiigivergoian himessed ih ofgbpbt yamd oel diehing
diol, polycarbonate diol, a mxture of these or a
cdﬁ@%ercqsfprte@@s;@n miefasmat ion @%ot%lmlwwm urea
20 I coI IS used, mhlch i ncl udes pol gethylene

et her Cpf;?%&ol N ntgq%onmi col W%’
o578 %%%%%f%nd%%y Sy re%%ab%%ﬁl;%?e urea
ZFQ%§%§%E#%> ® AP by, Sl ARG Rty

t
Copol yIer | %F?i:r pol ya t)efln:antg Ehet iq{ty%exﬁé‘g:ﬁlp%ureth?ne
allelaene 2ther it G @ did fc%r?d'gcff‘%m @Jcﬁaétpt‘?é‘r or

atonms within 2 to 10 show ng excellent 13 elastic

f afctal @b iate whidrdealoa,yiaitd R0l Wl K Vd Bnex £t heto &t YES! in
conposed of al kyl ene ethers having a different nunber

otonamlotn wittbnihel tothe 2 fikbeld dsedire Sonbaddion.
Pref erabl e exanpl es of the copol ynerized pol yal kyl ene
5Sénker thley poll yoaribeed: ofred lolleatel cethidvesr haantengf xed to
di fferent number of carbon atons within 2 to 10
i gecbdethesopal imer iozsé@rp(ﬂimmérs ol twontpgesed of a
tetranet hyl ene group and a 2,2 dlnethylproqylene_
gP@&pfuraﬁ apec ggery Rlaistdd Fdibast vy tgie «in f ammoken

a 10 tetranet hyl ene group and a

BPH%PHyI ther RréVNFRERETSr BiFF2 T stubdriRaerangb the
L culg m5|ght of the hlﬁmwﬁ¥tecular m5| Q%ﬁﬁglyol
| §-fFEr SARAFy 9860765 %4 Y066
a¥§£§ggugg[e0ﬂla5 res%ﬁ% I%a£é¥¥)gﬁ%pfé§§£d in curing
and fraying can be obtained. 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



15 [0023] As the diisocyanate, diisocyanates of an

al i phatic group, an alicyclic group and an aronatic
group may be mentioned. Exanpl es thereof include 4,4 -

di phenyl net hane dii socyanate, 2,4'-di phenyl nethane 20

di i socyanate, 2,4- and 2,6-§a]ylene di i socyanates, m
and p-xylyl ene diisocyanates,

a, 8o Bvar I erdilLsocya e
PR PR Brepen,
d!;ﬁﬁ@ﬂ@ﬁ@ﬁehaé,@xc@Dﬂeﬁt4p§M§é§§§BYi§Bf during a sewing
di i socyanates, 3-(a- 25 isocyanatoethyl) phenyl

| socganatece lob: hixqrehdyt eaei flii socyR@atgbric can be
trimethyl ene diisocyanate, tetranethyl ene

di supryensed, by sopiorapel ded sdecyangt pro@ess khyr erehtment.
these or a copolynerized conpound of these. 14

> prigt exdhi yion, AfibkpHersdheyhant dhe sbalyahat pately occurs
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mentioned. [0024] As the | ower nol ecul ar-wei ght
diSfiThel LRplasl S aprhied GxEp@apro¢e?s bxanpreatment,

eggx%en di am ne, 1,2- propyl enedi am ne,

1,33t rF%Pge?ySf HH 1 2-A iyt ¢ 1f Beepeht aF1eR @i ieremoved

trd nedi am ne,. m xyl yl enedj ami ne, pi perazi ne, o-,

mf Ig%g yép‘;‘f‘bp“:nlecn yﬁrgernuedaﬁ ot nte%,oqitf%l-n gﬂ”a%"h‘i‘b%%ﬁeﬁ%*ﬂ’é,lc

&llﬁéi’rksang‘t b éaﬁdénglhael , f'si‘]ﬂcg,aé & exanmt hyl eng d;?l?)%fgél
elriq) = Ll ne

'?’Eese can %e%%%gﬁgﬁgﬁfs&af%&%ef&ﬁ e%#%g ya,lble

eldivtened amants aliona 19 A @idy lehedigsRpe 40 dar e

containing 5 to 40% by nol e of at | east one sel ected
1priovdaeidhe gnaumetaidyiest ifibic hedninomd enedameg of
1, 3- di am nocycl ohexane and
2<cmtt legigel canpdrt avedi @y r.otinrey preiey alloh as
et hyl enedi am ne al one is used. [0025]

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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As the end term nator having a nonofunctional 20

active hydrogen atom for exanple, nonoal cohols such

as net hanol, ethanol, 2-propanol, 2-nethyl-2-propanol,

1- butanol, 2-ethyl-1-hexanol and 3-nethyl-1-butanol;
nonoal kyl am nes such as isop Popylanine, n- but yl am ne,
t-butyl am ne and 2-et hyl hexyl'am ne; and di al kyl am nes
2optinas. dishdytamaer &f "BldYpaRBethane urea polymer
di - n-butyl am ne, di-t-butylam ne, diisobutylam ne,

di 1 2-tdiyed ey ab ner Bnelr dhdsopr | Aet8eppBFebebly 75
nmentioned. These may be used alone or as a m xture. A
nond unctnaral imanrier dS sewh Bss bstancal kydaphpeioala

di al kyl am ne is nore preferable than a nonoal cohol.

[ zgie sies nef hdte frel proetivamg alast yor £tbaneandeéabric
pol ymer according to the present invention, a

t e urreqt pol yuret hane formation reaction known

in the art can be used. For exanple, a polyal kyl ene
et&&gzﬁjlycol and a diisocyanate are reacted, while the

di i socyanat e, bei ng excessi vel rovided, to synthesize
a urethane 1 eppécg]df%ﬁs haps i P AP L PRSAnE? %r%ﬁﬁdafn

t e sequent | t he .ur et.hane ol
Rt ol SR o B B R 4 LA, o

su je oadac

Doy TR A SR B,

pq|o‘£ﬁ%fol%&:b§ﬂé@u%1g%@ AP Lﬁr?d &€ A S8 PRI YABS ¢

whi ch is obtained by reacting polytetranethylene ether

gleealnghay inftth A yHEHIRIn AV & Aty S REtbpén Wtk @t of 500

to 5000 and/or a copol yneri zed pol'yal kyl ene et her

glyoa@2]jconposed of al kyl ene ethers having a different

nunber of carbon 20 atons within 2 to 10 wth an

excessi ve afxantplefs difi 0y dniafte Mol sgunldwesiegbglat polyol

prepol yner having an i socyanate group at the ends; and

t haw ludea Fainigpushd yirespal fy whiro it Feach owpmposed of a

mol ecul ar - wei_ght  di am ne and a nonof unctional am ne.

2§UP@@271]tlally linean haomepdpstedt ioh @feekgner, such as
uret hane fqrmation reaction, an anide-base(g;lar

B e tage Risd o DO i Lre DA YRS 1A N

opol%chyllc diol, polythioester diol, polythioether
diol, polycarbonate diol, a mixture of these or a
copolymer of these. Preferably, a polvalkylene ether
glycol is used, which includes polyoxyethylene glycol,
polyoxypropylene glycol, polytetramethylene ether
glycol, polyoxy pentamethyleneglycol, a copolymerized
polyalkylene ether glycol composed of alkylene ethers
having a different number of carbon atoms within 2 to
10, or a mixture of these. Of 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



di met hyl acet am de can be used during the synthesis of
a urethane prepolyner or during the reaction between a
ur et hane prepol yner and an active hydrogen contai ni ng
conmpound. Preferably, dinmethylacetam de is used.
5[ 0028] The pol yynethane urea el astic fiber
of the present invention is characterized by having a
C OD4 £55¢ Ofuklet D6ABA FONsu A BE | OBnE €APEbBYHIRylene ether
according to thernmonechani cal analysis (TMA) from 150C
10y IycdBOforfpaetdiso ¥ ex 1 kyhene t Sehepaph&85hgna different
deformation initiation tenperature falls within the
t enperer WE carigen atdesiwethtnr?ing addigrmgregsuitable.
prevention function can be obtai ned under conventiona
priveekeiall e oprianp b ¢Drthwe| gopel Ynereizedapelusikglene
fiber blended 15 fabric itens. In view of exerting

3 f ety PrEvehtsamresedtebral kylere fabrees having a

coppression defornmatjon initiation tenperature of the
p&w{feeﬁ%é“a%%r B hsFFELPR REOTS BHERER ab| O 158 cipglude

S B A S Vi ST
YR TSR0 ) g L OSLALA) Eol BLSe gnoue.

PRIDMIILIRANA & AR Lyd i e Y‘E‘Pf &‘g@g%‘%dz%fh%at

i nvention’'is characterized i n that n vi

10 [ e¥siaram find idefudrankages e i D OLARSLIGLEALT | ©

items, which is ined as follow "gray yarn i’s

exrengad The fantitk ivaitHde i e ©OTE AGke Wit &f NBhe high
body of 180C, the tine to break is 30 seconds or nore.

1 holleeyia ry-wedidhem gainesl elsagrefdrdiely i $00 atel y, 000.

broken even at high tenperature, a fabric |ess

atoget pd ef\e radmige mamirexr cordiag e meo eru hay preatgssi by

can be provided. 5[0030] The pol yur et hane

ule&08l &sx i3 Miber of the present invention, as

descri bed above, has characteristics of excellent heat
15 1 d80<¢8dnce at hi gh tenperature and tendency of

han Uhi s SRATE BURRRAHRRAE Sa e SARAE By o
R0 LBNG5EE: BHETsr Fir AUGHE CHTRIP 13k htd e LC
0RHb- ak9ORH mbRThe el yUkstlane Lien Bl st e LIRS, 4 -

esent 1nvention contarns a pol'yuretha

ke A

20 §§g$?ﬁg9ah§ta9t 24 9-b@na W, %0 17Rhe HOWIdFHhAKL, n-
and p~xylylene diisocyanates, a,a,a'o'-tetramethyl-
xylylene diisocyanate, 4,4'-diphenyl ether
diisocyanate, 4,4'-dicyclohexyl diisocyanate, 1,3- and
1,4-cyclohexylene diisocyanates, 3-(oa-

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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20 prevention effect of fabric can be obtained. \Wen
the content is set to be 40 wt% or |ess, fabric having
good elasticity can be obtained wi thout damagi ng
breaki ng strength and el ongati on, power and
recoverability of the elastiig fiber. The content of

t he pol yurethane 25 conpound is nore preferably not

| empe fdpab 1P, W % angi n%ﬁﬁ@tlﬁ@ﬁé‘ 3@1%8/%‘51{19@3213%6
to e

pol yur et hane comnpoun used in the 8 present

i nvemtiameds a pol ynmer whose hard segnment i s conposed

of a urethane bond and which can be obtained, for
exehp? 4l by reacting a high nol ecul ar-wei ght pol yol,

an i socyanate conpound and a | ow nol ecul ar- 5 wei ght

pol yol . I n dRlithenlower enellechamaveightivilhgméne used as
nmonof uncti onal active hydrogen atom nay al so be

r ataln [Edets (HRr HERTRES o ctit by L SReGhampbRe yol 4 2~
ST My r et
oA e B R An o im PR e adine.
SRR R S Wod Rl A el bR E Firan
B S G A R S S

S blesdagiithil 1leh dd iREAIn d 10 TORP! Y (FRE £ 19 1 SARP] YATEL

pol yoxyet hyl ene gl ycol, pol yoxypropyl ene glyézl, 20
P @lhytnstl et iy [@ne etfHarantii ol urd0l ey Reatrdtet Ty ede

gl ycol, copol yneri zed pol yal kyl ene et her glyco
cOinessedanf bal kysleeha letntercr hay igniaxtdifd er efte femdieT v,
of carbon atoms within 2 to 10, a m xture of these, or
t B&hyilleaesdprmieemeariicnened. afs atthy Imoledistrerneal il x 25re
formed of a substantially |inear honopol ymer or
cEPBLPARANTaR 4@ Patevadelsolofestterlafisl bt et tyd
a_condensati on dehydration reacti on between a
dEESMHERGI PEOHE §o8FdIS tdada@pile 2aPrPriFl gt e 1 3-
19. .

81am1nocyclohexane 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, moncalcohols such as
methanol, ethanol, 2-~propanol, 2-methyl-2-propanol, 1-
butanol, 2-ethyl-l-hexanol and 3-methyl-l-butanol;
monoalkylamines 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
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and a glycol such as ethylene glycol or 1,4

but anedi ol ; pol ycaprol act one di ol obtai ned by

ri ng-openi ng pol ynmeri zati on of e-caprol actone,

pol ycarbonate diol, or the |ike may be nmentioned. The
hi gh nol ecul ar-wei ght 5 polxgl preferably has a nunber
aver age nol ecul ar meight of 500 to 2500, nore

t f
LS 0 S P O 3 40| ALt pn st oo

dig st sciin 1D rdhad i@hieéi ¢ group, an alicyclic

group and an aronmatic group, diisocyanate conpounds

haMi0Bpr]3 or nore functional groups in the nolecule

described later, etc. may be nentioned. As the

di i socyanat A< ampeaticts] for Exadpting a polyurethane urea

4, 4" -di phenyl net hane dii socyanate, 2,4'- 15

diRsHeme matdearsl idid doryerateredentt trder2; Bon ol | eaehnique

dii socyanates, m and p-xylylene diisocyanates,
Rﬁlﬁ@ertéwé?%)ﬁﬂrﬁ}ﬁfyl@he@@a%m@nlmwn 4iny' the art

a’k, @
et her diisocyanate,
C%Pc%néﬁaﬂ Ui i LSy St Ler, 31 Eﬁﬂewall‘ﬂywﬁ oep@@ar efbycol
fgggygﬁgﬁéggﬁg%ﬁﬁgfhﬁ§F%So Qggogéggg%pqé diisocyanate
t T8 g}%lx%%%sq,vle anal.e, c% ets amet I(_:‘es_gie%ﬁ 2 Jreethane

dii’socyanate, i SO rone SOC

E?)g%gjr g%r[%rc%%?l 2 #1&%% &Ttw%e(ﬂ%yl socyanaéfeé]:gg

”Eﬂbb%@%@ntﬁ903§he urethane g J% s subije ted to a
mpl-e, etﬁl gﬁ

nol ecul ar - melght pol yol , for "exa | ene ycol
1Cﬁa@hoéﬁh%h%1@EVQ@&ctldﬁ'wfﬂhFHWHE@dﬂﬁkiﬂﬂEI”amlne to
2,2-dinmethyl-1, 3-propanedi ol, 1,4- butanediol,
1pBthihanegiodlyu reetanmet eaneodlywent., diretthd efesent

gl ycol, 1,10-decanediol, 1,3- dinethylolcycl ohexane,
1iaventebhyl el pyelferabdre pdlymer rmibecitare vies ght

pol yol having 3 or nore functional groups in the
nBPeyurethaser byed patlamerst ehimiy ik amriirekdyy whi ch
can be used as a chain extender. As the | ow nol ecul ar

V\éP@ﬁFiB@I 9@I1Ytﬁitéﬁé‘le§bwe@teh)ﬁtéwé? @1l having a

glg.g%g gggglagle %g?.eéulagugvaquﬁtolofarS%Olq:orrESnOtooonaer;jd/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
prepolymer with a low molecular-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



As a nmethod for producing a pol yurethane conpound t hat
can be used in the present invention, a technique of a
pol yur et hane formati on reacti on known in 15 the art
can be used. For exanple, there are a one-shot nethod
in which three conmponents, panely, a high

nmol ecul ar - wei ght pol yol, an isocyanate conpound and a

Imm&ﬂm&@tm&@tcmw@lus@aedﬁﬂn@ ¥géd éyn@héwﬁ of a
and reacted, or a prepolyner nethod in which a high 20

ol st Harve \I}gﬁr@dl;&ﬁéﬁl%r ad\slr By | P8 Y pEAE €1 69 NPetRLen a
excessively provided are reacted to synthesize a
unetetareen e rpppep o/dnemne h aand garana ¢ isDey atmad eogew Uport ai heng
ends and subsequently, the urethane prepolyner is
sl + o Rrefeaiablext ebisiatrhy bacetamide t hs aused. 25
nol ecul ar-wei ght pol yol. Either one of the processes
lused to obtain pol yuret hane. In the operation
of the pol yurethane formation reactjon,, an_am de-base

pol ar sol verﬁh%mwe&rh@%w#% e gfeic Biber of the

d'@?% e SRR <1 AR T a“%%spﬁ%”mﬁr?gﬂased

t eagt et veen . ureIhane ner and
a | %egggt e%%rfgpo AP procesit i B ef JPJ ’F

d'a'E%tol}ﬂlh ntt%nt%eef é&%ﬂ&%d&lnal lS TMAThfrom 150°C

pol yur et e conpoun e use esent

| Rentiosn i($nelakeresd twhEﬁV%h@ W Q%% rPdeformation
hardness to exert a curling and f raylng preventlon 10

efiheeliatTonoklenipe raqed  ipgatipRy Rl fP M Gemidature
har dness of the pol yuret hane conpound defi ned by
Jr8hge253 idespireidecally ni30Am fres8indnskd®se:ion
preferably 77A or |ess. [0038] 15The pol yurethane
céapotiidnt cabne bes e tiar. nidlde urpleas erdnventeidnan processing
preferably has no endotherm c peak between 80C and the
t §ﬁ§é#§ﬂ@ﬂ§ Forwpodlyudeddmpes ivricen edfasthies pbibyer et hemded
ngeund starts in differential scanning calorinetry
baericudtgmsy, In vieword @eadizw tirayiguriprgvention
endotherm ¢ peak i s ascribed to fusion of a urethane

h FBCEéaﬂeﬁP raFnE#oEdfrpoded &ronmecﬁﬁm safoannatel gt

O BBABRE! §RBPSEHRE B0y B R WAHRIRARE AT [Pt ic

ePﬁBéPeEQ‘SrB%%§agE¥ Eeggcaokofgss. 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.
[0029]

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 is
extended to 50% and brought into contact with a hot

body of 180°C, the time to break is 30 seconds or more.
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25 hard-segnent ratio or a | oose hard structure.
Furthernore, the deconposition tenperature of the

pol yur et hane conmpound i s neasured as the tenperature
at which large thermal reduction occurs in 22
thernogravinetry (TG . Wen j pol yur et hane conpound
havi ng no di sti ngui shabl e endot herm ¢ peak detectable

byTES G oBASHE ENBRE hPesUSDa st ENPERALULS EQEQ@y'Eroken
used, in other words, causing no abrupt fusion” of

has a5 Ste bt Bémpeﬁ@’&@ré; Cat £ApLiat UESs aﬁfél@@Gd by

good fixation performance can be obtai ned. Besides

t hiempest atoer e ocad ifpi orss rdict imal pcbaegeingcoas ba

pol yurethane urea elastic fiber before and after the

eﬂﬁﬁﬁ?ﬁﬂ?ﬁc peak tenperature of the pol yurethane 10
ound al so by application of heat during processing

Heht | good recoverability can be obtai ned when
polyurethane ur ea elastlc fiber is expanded, or

contract ed. JHORALNIER Q?ﬁ?pﬁﬁﬁ%r%%%%ﬁﬁcc%hﬁgﬁgﬁf the
t t
ng%%n%ff# Tt 2 he %é%r%wgatﬁéggf the
{ t
|socyana e co%co%@?éo)&ge 5 erro?a\elgufegmﬁr\%%g?o%‘%a{}b?h
| A NG %D t%}ld/éﬂﬁ) f@fed@@a ioPbf E5hBPYs81on

usmgamxture of two t es or

natee GUl1RYwale M Q] S S -t H Q:H‘Fé ho WA "9 pOEFormance

crosslinked polyurethane descri bed bel ow, or y using

CePpol Yeexpat gid AWK LRy &f i1 el dyethams @ké@mpolymer

mat erial for the polyurethane polymer 25 described

| atsera. fliG@40]substrate and\a tdeesdpiof itirgs hanes eiesmound
to be used in the present invention, a crosslinked

pskpposridaie a specific amount.
[0031]

The polyurethane urea elastic fiber of the
present invention contains 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 of the polyurethane
compound is more preferably not less than 10 wt% and
not more than 30 wt%.

[0032]

The polyurethane compound to be used in the
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23 compound is nore suitable since it inparts high
heat resistance and recoverability to a pol yurethane
urea elastic fiber. In the present invention, the
crossl i nked pol yuret hane conpound refers to a conmpound
5 of a polyurethane polyner gartly having a

t hr ee- di nensi onal net wor k s%ructure due to a branched

stgroddiite OivanPrly W £thane fid LG Es O AP aéég@@ﬁaais
bond and an isocyanurate structure. To obtain fhe

Craxsgdo g b Pl yirethane o anmd, wh e ec@f eodebheslsned,
10 including a nethod using a high nol ecul ar-wei ght

pdiomwledzanp ey ot teesst idmmn thtrge fohed b baetwgt ghips i n
the nol ecul e, an isocyanate conpound and a | ow

mEleMet lar -arei igivicysolatot | camebumndretind da f bew pnobecihagr a
crosslinking structure by an allophanate bond and 15

i sedEturatieadur i A aaddidetdron dorentd | tooyrater having a
view of noldability, a pohﬁﬁgethane conmpound having a

c MEEQ5UREEd e du Ui s I PSRN GHIHRIM JRRY kP | ke

preferred. [0041] 20As the polyol having not |ess than

tIﬁ%ﬂ?HQﬁgctional groups in the nolecule, glycerol,
g aaefriol, triethanol amne, diglycerol,

p ntaedythrltol sorbitol; or polyetherpolyol

| |
D8 ¥ oo Pt bt T iR Mo A Pl oG 0‘5&25% o méition
CREROWRA malde W%ﬂ@dﬁa%ﬁé'déw il fyrmed of a

tri s(i socyanatephenyl)thi ophosphate, |ysine ester

t subseenziatiay 1.i6ebl umﬁfgmeyr&éﬁ I&pCd/@g;taltﬁnerl,, 3, 6-

24 hexanet hyl ene trii socyanate,

ali hephaiiage fioediefdaagh 19/ )pos.qasajat Qslc@nd polyether diol,
pol yur et hane- nodi fi ed pol yi socyanates obtai ned from

vecilyesteypeside idiedyapatlyacongddundsiaigy doel ythioester

menti oned. 5 [0042] As the method for

pHdadei pglytbiosshienked odol yumetttane coimtiese hawi ry a

crosslinked structure via an allophanate bond, for

e%ﬁﬁﬁﬂémtrh@ﬁe thesethexf <§>|0|l<mlr$g h?é’tmsmtl:dre&ﬁ(aﬁmrb
EOM/nDIecular wei ght 10 ﬁ&ﬁ i's added in a

fE E?F‘-oﬁancae—easlr gﬁ%l%éﬁl BHS ki gr oup

Pt A A
pgSBgLXH§ Tﬁthflheggdh%%%geﬁg%%& or copolymer,
polyoxyethylene glycol, polyoxypropylene glycol,
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 mixturé 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



S di PP

t he extended chain is maintained while heating in a 15
honot hermal vessel of 80C or nore until the isocyanate
group di sappears, thereby obtaining a crosslink.
Alternatively, for exanple, after the chain is
extended with a | ow nol ecul wei ght pol yol excessive
di i socyanate conpound i s added and mai ntai ned while 20

heahdng pyhythe saem H&nBthﬁénQbﬁg?coﬁh%&eay40%h@dﬂéalol

crosslinking. [0043] he pol yurethane
coppoyndptolhetuaeddinlt betpiasanbyi Er\iﬁgt—bga@nmtg i's
nore preferred to use a 25 copol yneri zed pol yal kyl ene
et el Ygkytohttonpofes-oipab kytemee gt bel gchapbngta diol,
di fferent nunber of carbon atons within 2 to 10.
Prekerdbke BxEnbeeventiohedcopBhenbigbeniopekyibkyvedght
etheLygL ycol co osed of 25 al kyl ene ethers having a

t

't 21 aTGR i ePeodr o o%égéﬁal %%%QS&%@E'S?% 389 Zagﬂg?fw?
re TR R oSl aRly IEA0T Lo RUHG8: et nyt ene.

grgﬂpyiThe copol yneri zation ratios of the
- di net hyl propyl ene group or 3- nethyltetranethyl ene

or

Pﬁ%ﬁ% by kaspannumbas avehrge2mpdecolamyweight

oreforabl y £ o BRolfy TN E0T 4FOg] Py Scyanates of
10 prarped Tipetat @0y FBu pdrefaei t 0
iffa & %ﬁe Ly1 Pe rg&ﬁ/%%stlc aromatic

[ 0044] pol yur €t hane Urea e

ofgtdep prodisienic yanany | @fmginde 15ab 189! ¥ HF ofyeed by
15 di ssol ving a pol yuret hane conpound and pol yur et hane

urfemqidlonedr caupentironste aboMeciTe ade S deeHaBLLOL) Akt c,

solvent to obtain a pol yurethane urea spinning
may be mentioned. As the diisocyanate compounds, for

example, 4,4'-diphenylmethane diisocyanate, 2,4'-

15 diphenylmethane diisocyanate, 2,4~ and 2,6-tolylene

20

25

diisocyanates, m- and p-xylylene diisocyanates,
a,a,a',a'-tetramethyl-xylylenediisocyanate, 4,4'-
diphenyl ether diisocyanate, 4,4"'-

dicyclohexyldiisocyanate, 1,3- and 1, 4-cyclohexylene

diisocyanates, 3-{a-isocyanatoethyl)phenyl isocyanate,

1,6-hexamethylene diisocyanate, trimethylene
diisocyanate, tetramethylene diisocyanate, isophorone
diisocyanate, a mixture of these or a copolymer of
these, etc. may be mentioned. Preferably, 4,4'-
diphenylmethane diisocyanate is mentioned.
[0035]

As the low molecular-weight polyocl, for

example, ethylene glycol, 1,2-propylene glycol, 1,3-



solution, which is then subjected to dry-spinning. The
dry-spinning is preferred because crosslinking between
20 hard segnents via a hydrogen bond can be forned
physically nost strongly conpared to nelt spinning and
wet spinning. Furthernore, Wﬂfn the content of a

pol yur et hane conpound in an ‘elastic fiber is set to be
40pr%§Qénbe%§ycbm§ QL@SH&&eEhQQL109ﬂpQ%g§H@§£61%51,4-
produced wi t hout probl'ems such as fibér Breakage
dubiibgnadspilpning-pueeass i ien hdk¥meRhNehd gl ycol,
enpl oyed and a high-quality pol yurethane elastic fiber
w dhethy$poesgilpebhe i hordkbengeRidiregtizen. As the

am de-base polar 26 solvent, dinethylfornman de,

di denayhglployxcdeherdndi ndt hyHanetagildécyeyohexane, low
ment i oned. Any nethod may be used to add a
Sporgleethanevesapbundlinlpbryinet Bans mpee uastional
fiber; however, in_consideration of 5 production

st epRUPFt 1R sthechet pedleodeabribedalpbryur eEFanBayT bg

I ti hayvi d d
PTTLORERe ThbaporGnek HoRHgRRcBuSha:h ReRepAgFei nAs
t I o 0045] 10As h f_mxi
oo yor So et 6RERE S SonC PRbY e cPRARE-APLE phyheRe
; ahe Cohpolnt ¥
ool Vi et hate” ey ERsal Ty T PR HRR AT, Rpuai ng

10 a p@dthosh&ad. m xing a solution of a pol yurethane
conmpound synt hesi zed in an am de-base 15 pol ar sol vent

antha@sgpl! yur et hane urea pol ynmer solution with each
ot her; a method of dissolving a pol yurethane conpound

pol ymeri zed As 4 hee tHSENESr ObrédsOINgNhA Bl dlreBHLHE
base pol ar solvent and thereafter added to a
paoupatithrithair esapdey nesedolnit tioe; pre sehboinoénaddhnga
20 a pol yurethane conpound nelted to a pol yurethane
urteshsigueerc s a urad lgmr et esidofo oha di ss ot waogipowkaoyn in
or pellet-form pol yurethane conpound in a solution of
13 péhpuratth&ian lreedigesl ynefor repanpike dethese pbeaa one-shot
sol vent . 25[ 0046] To the pol yuret hane-urea
sme&%% 1gp (Wi G Ehstafe rICRpRRRIHER: URaRE 1Y LR cbiighr
pol yur et.hane urea eI%§tic fiber such as a UV absorber,
aﬁmﬁﬁﬁq&%qiﬁﬂ{g polyol, 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
20 molecular-weight polyol and an isocyanate compound
excessively provided are reacted to synthesize a
urethane prepolymer having an isocyanate group at the
ends and subsequently, the urethane prepolymer is
subjected to a chain extension reaction with a low
25 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

27 light stabilizer, a gas-resistant coloring
preventing agent, a chlorine-resistant agent, a
colorant, a delustering agent, a lubricant and a

filler may be added. 5[ 0047] The

pol yurethane urea el astic fiher of the present
invention preferably contains dinmethyl silicone in an
aniid £ 10f1 NOL £ deisfe tdAN dndk N Do ddafiflie "05E HBANSE40
wt % When dinmethyl silicone is contained in an 10
armbuningfehle G tthayi ML, a Wikdt hishé gp t&so Pahybr 8t hadeing
urea elastic fiber can be satisfactorily rel eased from
a Yeee ket dlan parttwernl aa  usyehmared tprepdbymackage asdiol
stored for a long tinme, a reduction of releasability
cdit fdiss IpRresisaEr @radrs vt hehrekamhblihen the content
15 of dinmethyl silicone is set to be 6.0 W% or |ess,

f QimptdylRcatAmiAe e 199%bm t he package can be

rﬁgﬂﬁﬁ . The content is nore preferably not |ess than
2. oand not nore than 5.5 wt% [ 0048]

20Furthernore, in.the | yuret hane urea elastic., fiber
of the presafi® BRI CHIREN O HodiTsedn the

ﬁ#&e%%e'?lg: isj_ﬁv%%%fi%rnaqy B.Jireesfsertcggoeg]y t?r:)b IO‘%véMa(L)/o ]_va ed%gl(:ﬁe ° f

icone I s obtaine Y1 ng ‘an en

dhBidhs sS iy [ - ' i i ) ddl e
2%1 t her ggf tvﬂ %ﬁé@?%ﬁcﬁ%ﬁﬁgagaﬁiocggg%ﬂbe&% e,mz;\?nrgno

medificed SiTld e P Yot a4 I8 S ldL00E, the
pol yester nodified silicone, alcohol nodified

shhircorss alfkete podivhired hird i dEd e MY d e drTs-
When the 28 content is set to be less than 0.001 wm %
| K6EHhE psl puredichabd ywndd elradidss,f idiel mdhe preferably
pol yuret hane urea elastic fiber can exert higher heat
f i’X&t ponlekkect. More preferably, nodified silicone is
not contai ned. 5[ 0049]

[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 polyol 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



To add the aforenmentioned dinmethyl silicone and
nodi fied silicone to pol yurethane urea elastic fiber,
an oil solution based on mneral oil or the Iike and
contai ni ng di nethyl silicone conponent may be 10
added. The oil solution may pe added to pol yurethane
urea elastic fiber after dry spinning. Alternatively,
t heheirhogehvinelriS (REGVI O d ptal
St ook Sara on el R R e e o ags) BB
sphamning. n¥henst hrgaikhapl et badokseafded pabketedethD1e
spinning, the timng of addition is not particularly
| i byt BEC amebongement heénoshickohutenperataddedanben st hged,
spinning stock solution is subjected to dry spinning
t ot f QFAfFi Werdshoweveingt he abmipy fuspoef efr adhbedbe
i medi ately before winding-up by a winding roller. As

2 205¢HBSRHRE | BnSRREMBHC kevRArAbukedsisayshd, egpbdyed,
which include a nmethod of formng an oil filmon the
suﬁ’é%"el%‘f‘ B ‘P‘éIPa’&&}?iﬁﬂ’érbByOPgﬁaﬂeﬁg i Bephdgs &hiis,

' h d bringj [ di I f
ot e dno e 2 SEt D0k 0ad ReRense prfkLey 8 mot hod
f |t L hed t of qil
STt (e AR R LS ThB ke ppedl arRratne
| ppRd 4 Efirat
e P e G B e U T PR PR o

10 morourd ofled, At @i dd fRogus £ nlgeégec%ﬂié?fggfﬁrgeéssing

produci ng the spinning stock sol ution.

sdinddtorenmy duodlissabvechion] dispessede i ot HEnsQI PALAY
stock solution. The content of oil solution in
paiolynatdtdrmanaed dlastic fiber is @Epigasdl yrnot
l ess than 1.0 wt % and not nore than 6.0 wt% [ 0050]
Agaigagiiedsol ution, other than dinethyl silicone and
m neral oil, nodified silicones such as 10 am no
nodi%3%d silicone, polyether nodified silicone,
pol yester nodified silicone, alcohol nodified silicone
15 and al koxy AsdithicePadiyrasimnamycanpatdhaieg totch a
content of t silicones in the oil-solution

e nodified
cB blﬁ?nf:ai”stg’ﬁr Stetahly ke inph by @ iekhagref reducing

a molecular weight ratio of the hard segment by
changing the equivalent ratio of an isocyanate 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
glycol 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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15 preferably, the nodified silicones are not
contained. Furthernore, it is preferred to change the
content of the dinmethyl silicone conmponent in the
oi |l -solution in accordance with the content of the
oi | solution in polyurethangsel astic fiber such that
di methyl silicone 20 conponent is contained in an
amuipotfd N @SS dbiraphd MPeant NohpdrF € RN Kt
wt % when it is added to the pol yurethane elastic
f ideeristHecec @i tecaivaltamihly Sid £ aEl yurdtiearme lurea
solution is preferably 50 wt % or nore. Furthernore, as
t kdagtlicsdiieon, T nh@Ppreswralipeertides tsheh as
talc and col |l oidal alum na; higher fatty acid netal
slaxogsdviddres] audlyure thereesianpatrehrzafterzndc e ad cfempound
stearate; solid waxes at roomtenperature such as
hiaghér Fedur eddiane RPFMAL Padilas haBingiyHdiree-
agggpath alcohols,]garaffin and. pol yet hyl ene nqy be
uSSRERAIRR A AGF AT karFituch S et ch LTI The
pal.yuret hane urea el astic fiber of the 5 present
" RSEHETON So R o P RagHb M BH. i T 0t 1o L qpiapate
ri al tain fabrics . .suc s knitted fabrig and
ug%gﬁf 5%%%%;qgg§%%nu tﬁﬁg %%ﬁ}e. .fo é%falﬁ éhe

€S 0 Fics include

St he 4 [ h [ r

raes et BT s R, T e B i fiptnods
Chalchiud ngt @Mthettiell 3% it i PAMNRER a MEISTANdSo1 yol.
body suits, spats, swi nmng wear, stretchable sports
chaieg, nstr eshakharowhelcs MBREtGInalRIEAYE in the
stretchable lining. [0052] 15The fiber to be used in
coohiecalieonan tilsoclyanpaley woaipvamel wreh L1138t it fedelar-
of the present invention constituting the knitted

f abigbtapdlwovten ahdbei meithoohd€cor pnemduwrimprae sel ect ed
fromnatural fibers such as cotton, wool and henp;

r e§enelankdngostirhetsreubly as rdyiomhanadeelbdonghdnd
Cupra; sem -synthesized fibers such as acetate and

t + FRE¥ERREALEnAUS}AChas FEag tiiohe £9 s (i sC iadatdy ddn
fiber, olégster fiber, acrylic fiber, polypropylene

fYDBY Qhd™BOFFPEAYE YehPoPPde Ursdane compound having a
crosslinked structure via an allophanate bond is
preferred.

[0041]

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

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



25 [ 0053] The fiber to be used in

conbi nation wth the pol yurethane urea elastic fiber

may be either filanent yarn or spun yarn. The form of

the filanment yarn may 31 be any one of original yarn

(non-finished yarn), false tyy sted yarn and dyed yarn

or conjugate yarn. These nay be obtai ned either by

Si ngkem&PhPNENE OFiTh¥edafiltaNi 884 ANesphbhhheesmimY rhed

bl ended or doubled with 5 the pol yurethane urea

elpslyisbepanatesr dher pol purébranetmuderhage urea

el astic fiber my be used as bare yarn or coated

elpelytsgayanaf@9sdht Atnetef comt edribast tgpgar of

covering yarn 10 called FTY, SCY or DCY, which is

ob} I PN P cOAP PGPS | Jay ebdanentiienedl astic fi ber

used as a core with nmultifilanment synthetic fiber such
SaS[QQﬁ%%ster fi ber or polyam de fiber or short fiber

such as cotton serving a, sheath conponent; core_spun

yarn cal | ed #5Y-H% ReHIQY R¥ PERBRELRY pRr CERBRLARKed
ted el asti , Obtained by,tw sti

e U LRGP Homes urBeeal beFrd Pl Rupture

[ ' 05 T Lt '

heka B SR B bon i Pl (OSP4 PEnp 28] pbe PEne

. f i kni ' -
aer%l%]it}fgegﬁ%{a rl c'oan gé%/var 'ni%”t}é%‘s?xg\%?fg%‘lﬁﬁgwmght

10 knidltyest sty Wddbice {hal satobionsedyidupheatibclhah that
knitted fabric and weft knitted fabric of the present

| e nits oy vt dayEiyp el Of rénabn bgt En§t & Ust &p ec f
plain-stitch or any one of structures of tuck stitch,
f legetterstiiricc s, diedifn aairtdi gan et inclecubee-wéighh, polyol in
plating stitch and jacquard stitch. 32
accordance with the prepolymer method, and thereafter,
the extended chain is maintained while heating in a
15 homothermal vessel of 80°C or more until the isocyanate
group disappears, thereby obtaining a crosslink.
Alternatively, for example, after the chain is extended
with a low molecular-weight polycl excessive
diisocyanate compound is added and maintained while
20 heating in the same manner as above, thereby obtaining
crosslinking.
[0043]
As the polyurethane compound to be used in
the present invention, it is more preferred to use a
25 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



[0056] The circular knitted fabric of the present
invention is knitted by use of a knitting nmachine
havi ng a nunber of feeders such as a conventional 5
single knit circular knitting machine or a double knit
knitting nmachine and capabl e,of feeding a plurality of
yarns at the sane tine. The gauge of the knitting

nmesbkpeehs 8HakkyhaviagS8 Qi@@%%eﬁﬁdnﬁ&B%QPBEaE@ﬁbon
sel ect ed dependi ng upon the purpose of use. 10 [0057]
Thetemétwknhihed tabftocmel thelpHesantobBYeRkiraRelds
knitted by a weft knitting machi ne such as a | arge
webelkethernglyechi nempasedablf aetttkambthpgermachirotp and
a doubl e head machine, a doubl e-face machine, 15 or a
j st qtief tdimerhviépropydenhal gréuphhod Rncbpoigmendkiede
such_as a si ngl e needl e machi ne or a doubl e needle

5 neRPl et hah g fuege 6PmPﬁ%eﬂnPftﬁn@ehﬁémﬁthﬂgnasgabhy and

3 to 50 gau es and ogrlately sel ect ed dependi ng
uﬁ%n e %ﬁ%ﬁt engoppeyBy The copolymggization

L a0t ‘é’h %s%h%?‘%@%ﬁfﬁ’éﬁgﬁg?héeég%i\gg% §r “:d
car it PG M S8 B RALLF: R B Ten, Cor
aﬂE%BJméﬁhﬁﬁéﬁ@t§¥ Proyi gede ¥a lg $bggagbgnbgfmole in

t hese. The polyuretﬁ%ne urea e
10 kniddwe b £ Mwhiond fhepdablds, Oén@Imgfé'#fgféPgﬁi%absto

In addition, the polyurethane urea 33 astic
M0 by meelld .ed. [ 0059] The warp knitted

fabric of the present invention is obtained as
fdlQ0dde. In a warping step
The polyurethane urea elastic fiber of the
present invention can be suitably produced by
15 dissolving a polyurethane compound and polyurethane
urea polymer as mentioned above in an amide-base polar
solvent to obtain a polyurethane urea spinning
solution, which is then subjected to dry-spinning. The
dry-spinning is preferred because crosslinking between
20 hard segments via a hydrogen bond can be formed
physically most strongly compared to 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
25 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
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5 using a Karl Meier warping machine, a R ver warping
machi ne or the |like, a predeterm ned nunber

(determ ned in accordance with a desired product) of
elastic fibers and/or coated elastic fibers and

non-el astic fibers are sepakgtely arranged and wound
up by a beam 10 Thereafter, the beans of elastic

f i deereeran)d/ Dime0as eeb shaside, fdDesch pheuNPox iasahg
fibers are set at the knitting machi ne descri bed

| atiemet HiHeGe temide mipy Sopandor ivtged o ol pimethdésmagdbe
warp knitted fabric. [0060] 15In knitting of the warp
knisecedd #sid i3 petyumosthdars teompownd himepo by Rogskahe
knitting machine and a double Russell knitting machine
c &¥ 8% 1 Ddpidrrt h AR T helpueppstdefationodiict
the denier, type of knitting machi ne and gauge to be

uSEPIHGF 488 FF-Sfpr o i bt PRP LRI RY e° 2P IBEL kit t ed

tructure, the af ti oned basic, knitted, struct

R L SRS ANRT G GURE T AR AR TP G, © it VXS CREBE

t b d. -Wen .the tricot knjtti hi f

t oo, B W el MR e LM sl R erigethy

f ahnigy %I%qrp%oob_%;gjd}ﬁqlﬁ.y a half structure, a satin
a Sstr

structure, a jacqu ture, a nodified structure
pri@viaggd by a conbination of these structures, etc.
Wien the Russell knitting nmachi ne or doubl e Russel

knitting maely e rexhodt dsethxdhdlesi g&tyved thimé t ¢&fpound
fabric can be obtained by a power net structure, a

sahidn an@lo1sturetthare wdaqmlaite st riwt Weamesle, by mixing
both tricot knitting machine and Russell knitting

mablemn domogienteiong Iiyayirba pdlgnumedtefnd hramposinbee, there
reed structures. The gauge of the knitting machine is
ugagl methedso i5¢lgmliges aame tdppt opf itxing selseletion of
dependi ng upon the purpose of use. [0061] 10l n weaving
off PREYHE@&AaNgh Coapelnch & yitdmasitzqhvidhtdloramidr-base
pol yuret hane urea el astic fiber may be used as bare

yBPREIhSREVERE AR BeR BN YrESRang ¥ PR omar solution
R R T T -
2 BoRoBlar BB SheR 78 SR P T 4 yBe U o
e EaRoPasy, Bl ef 0L eRls e wheifrdl AP el
Up§8yurethane urea polymer solution; a method of adding
a polyurethane compound melted to a polyurethane urea
polymer solution; a method of dissolving powdery or
pellet-form polyurethane compound in a solution of
poclyurethane urea polymer in an amide base polar
solvent,
[0046]

To the polyurethane-urea spinning solution,

other compounds usually used for polyurethane urea

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



el astic fiber of the present invention may be used 20
alone or in a conbination wth a conventiona

pol yur et hane el astic 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 enpl oyed. 25 [0062] The structure of

woieghtabtabithatrgan Eﬁsuﬁégi%@bn@oﬁ%ﬁoEﬁgbkgg%&ethng
ve,

present invention nay be plain weave, twll

sadgentpavecsiontheressigtadt agehtied sbndehute a
derived fromthese structures, etc. The structure is
notepasterinagragent pi sedlunsitang asdi & ifs 1RB@WRakN bhe
art. Any one of the structures nmay be used. 5[0063] In
%%-the woven fabric of the present invention, a

weavi machi ne known in the art may be used which,
Sfoﬁ%ggghple, includes a water jet loom (WL), an air

jet loom (AJ and. a rapjer loom In 10 warping, not

only conj ugate® R HY e HiaRRcupBR ot ashafiefibed of the

el [ [ of . the present. invention alone may be_

o2 R e PR SR L Fen £ R BORRFAYhaRLlicone

t hat I nvent i or.non-elastic fjber m

be uszgg %ﬂrﬁrg{nbeﬁ’gﬁar}%cf%mg%aﬁgarﬁa%ﬂ @ew%% r%ﬂﬁeﬂoty’nﬁr%&an

ot hod ey b e AESdls THoRHETIET o

met hod nay be determ ne ependi ng u _
10 archcdensidsy.1 A &% & tnt't?ré"ﬁ@arr‘ﬂ%sﬁ%ytﬁ@%&?%g?t%?ne

yarn containing the pol yurethane urea elastic

t e epr ederstt iid\fMd ol Qe JBYi Peadises: Dptr& 8sed from
a package. In particular, even after the package is
stored for a long time, a reduction 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 0.001 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 modified silicone, alcohol modified silicone,

alkoxy modified silicone may be mentioned. When the




5

20 conjugate yarn using elastic fiber other than that

of the present invention and non-elastic fiber may be
arranged in conbination, simlarly to the case of the
war p. The pol yurethane urea elastic fiber of the
present invention may be us t hr oughout the woven 25
fabric or inserted al ong either one of the

| opghtEdENa t bku i I gngo1l 0R64L AT

knitted fab%igggngemg%eggfgbﬁﬁ%ho?'?ﬁé Q% 6Pe§§ﬁt

| npebyuesthafedyedai B1asPiOCESBERY $hEP pOUSRERMaNE: urea
perfornmed for conventional polyurethane uréa elastic

fi bkashizeflibabr cant exebtahigherahehteds xak@onexzrele,.
gray fabric is refined, subjected to 5 rel axation

t rdareeprefargbéygetmettfied dydingnet @ and aontained.
finishing/final set including various processing
trE@®#Bhts. Such a general dyei ng process can be

enpl oyed. After the preset step, refining nmay be
per f or ned; hb%eddf, the afgsementippedpdipatbyhanéliceae
10_of the. present jnvention to exert a fixation .

ef $ tT°$%f+%$n@l+§C%ﬁ%f%?aBP%YﬁéﬁFB?ﬁedurﬁﬁs@iaﬂs1@he

di ti t t d ti t which _
oot STt e R b EERF Bae e S omiprEr Dl YT S ey 1ike
bearﬁimcl:&i/@éjinj:rﬂ?% pc%%?(%frﬁeyff uk beiggr(;e; %c?lﬁéar?ngL Zr?igﬂgcbe

itens, preset eraplry per

10 t R AL Ur@ Of i 5 Qé%ﬁ%f&h%ﬁ%§:BQraégegegﬁggé%%QF%Ehane

15

20

25

m nutes. The final set my per f or e

Saffed FRAALIRL d4¢@r CoRgll SLONSindS | B1E0rhRCIvety,
sane as in the preset step, to prevent frays an CUrts
oft Healariilc sdlartsiort hies %&é\ﬁi&%?} Weasd thethénabisgin

is set at 150C to 200C, however, preferably |ower by g

t GtIO® tsrdmttifom,t ermisstatily eciodn theb Eesed 66 efiry
Furthernore, the processing time of the final set is
pre@flEnaBigy 3Whsecdids did Zafiutites.id nadded dyfteg dry
step, the dyeing 25 processing may be perfornmed at the
dPELAG Ldnp it trigmigehwdhtddshidi ion usehdtorpahiei ot herly
fiber to be used in conbination. For exanple, when the
ot ABL teth&s ilongoiaparhhge Flilbaol uliddmgi £ sarddrd after the
perforned in dyein 37 conditions (90 to 110C) of
aEP&P8189e§F°F% ﬁﬁgu$&§@ dfs Foiliegtad fipary rinping to

PRELA PRk LBGNE e My s e Bt
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 solution
ejected from a nozzle tip equipped with a guide onto

yarn. Furthermore, when the oil solution is added to

the spinning stock solution, the oil solution may be
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5The knitted fabric and woven fabric of the present

i nvention may be subjected to processing treatnent
conventionally applied to fabric having pol yurethane
urea elastic fiber used therein. To inprove col or
fastness of fabric, treatne és with 10 various types
of finishing agents may be g rformed including a

S i I3 [ t t ‘
LSO 0 Sy ing LLNRL O (LSRR L S Bbccing gohe
Cpiflidpuahdietld i e [FRATRN S Bi€ MWimay be
particularly Iimted to these. 15 EXAMPLES [ooé%]

Thi s¥aset d\Egasad lin g 4P ety bassek osbilution.
Exanpl es bel ow; however the present invention is not

| iThiet edbritedthef ande 2f1 dthiese. i R Q&lryotst Harid agsed or
eval uating the performance of pol yurethane elastic

f iederstiid £ ilve m dsc i reefb dedd lopv.nd0A6¥ds than (L)0 wt% and
Conpression deformation initiation tenperature 25

a8iesr forg ttdamdr-foaiténi cal anal ysis (TMA)

Pal yur et hane elastic fiber, fromwhich oil solution is
réfovéd with petrol eum ether, is dried and 38 then

di ssol ved in dinethylacetam.de to gobtain a 20%

sol ution. Tl S&euidn SRSt o NP T dfta o ass
Pt D RSS2, 3% TN 4% o ) 5009
dhﬁ&b@’ }n%‘c‘ﬁtfﬁ@dd %itl(lc teaI oel e'tI 'QrOfmoacﬁo#tecP 'sl“zli oﬁen,
t hi ckness. é te erg%ure of the fi1THmIa

| Beheased rahodifaks %&l&gﬁﬁﬂgfu%yédﬂﬁynﬂ' "fied silicone
e o0 a the

tenpérature 1n a conpressi on no rnocnem ca

apahy si koaPPAbal s e40 sG INR-RL 2R yTYHRe WUy actiyed dival

Sei ko Instrument Inc.) using a pdshing-up probe having
acdhagRtebrothéd. AcdAfiedes 1QarndH iR egslrdizatd i tofon

5 g. The filmis expanded as the tenperature

| npompasest Ikeptrefpenadlyr dess than 1.0 wt%. More
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
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 o0il solution is preferably 50
wt% or more. Furthermore, as the oil solution, fine
mineral particles such as talc and colloidal 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,



of an infection point at which expansi on changes to 15
conpression deformation is defined as conpression
deformation initiation tenperature. [0068] (2) The
nunber of seconds until thermal breakage A test yarn
having an initial |ength of 3%4 cm 20 i s expanded by
50% to obtain yarn of 21 cny“which is brought into

pr : [ . ho

e ZPTRE L et PSR Rn S ¥y iy Bl
(Genf asd ¥d i PTond &M in AR JEDEE O cSREONLSI bS] .
measured until the yarn breaks. 25[0069] (3)

Di fdegenti al scanning calorinmetry (DSC) of

pol yur et hane conpound A pol yur et hane conpound (about
10 ng) is Jhemgasunrecetharee difderendsel c SEAEE NgE the
calorinmeter (DSC 210 Type manufactured by Seiko

5 | mteagrntinventiarhidan segplsgdgimidonmyemtghsn avi® other

10

15

20

25

m/mnute at a tenperature raising rate of 10C/ m nute,
f igmen@ateB3Eic B8] cdnsjin (ZAbRaw\sush rag ekwitted
original yarn when extended to 300% and recover ed
ALPRT h@Rhgomen diahric edgianples ofmthe skabricy
tensi.on tester [1]-100 Type (trademark) 10
e P&w@%t@wtﬁm&w% $4r 598 RH
at ms heesre.b The .yarn is, gxte ded at,a rate o . q
1 ForuCE Q55 15 2 rd P el B Squts| d‘fn%ﬁ’%%’d an
t han«3lilhewad L T vey, Jq per.at.i | S repeat.e
t hree tlln%es. egﬁfssuS %%?fg %ﬁw att-Ii hrs1ceso’d g)ga?‘ete"ﬂg??ee’xt"gag%%%g?%s’
18og0aided asdele’) MG IHE wildSS S 1y 4 r%)o.%ts
recovery time becores 0, a recovery rate can be
oblaithed i B+3eehdd1ee olitldt &, NenRAtall Qird 44 =
100- H. [0071]

stretchable lining.

[0052]

The fiber to be used in combination with the
pelyurethane 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 be either filament

yarn or spun yarn. The form of the filament yarn may
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(5) Evaluation of fray 20Test pieces are prepared by
cutting knitted fabric along the stitches into
squares having a side length of 10 cm The test pieces
are washed by a | aundry machi ne contai ning 20 g of
detergent Attack (tradenarkk manuf act ured by KAO
Corporation in 30L 25 water #or 15 mnutes/tine. Every

5 w@w,od@%pr&%&%p%@mem&nﬂfiﬁiﬁy& %?hhﬁ, false

edges of test pieces is ecked. The nunber of washi ng

tivvEiSstHd iadd hDCDES Jarniseel doHjeyatsiabapn, TPRese
[0072] (6) Degree of hardness Flat-plate formtest

pimege Heofoke: guolediresi irasme by sixgsngb havimg ootml ees
than 6 M in thickness are 5 prepared and the degree
ofspiardmass iThereasiUressr hynay e Holendedigoa dembbbed ewith
(hardness tester), described in JIS-K7311. [0073]

[ Bhempiod yHretdaneh sty taekastnis hikee- etherthgyneete, the
havi_ng a nunber average npl ecul ar wei ght of 2000,

4 PRLYUHSTNENA retadarfel afi G io i anqyl e resed as bare
equi val ent tq the polytetranethylene ether glycol) was
r d4cted r?ozf‘qctﬁﬁc er]iatq'%déryaartr}msphere at 80C for 3
hq%%%4 ith 15 stirring to obtain a pol yurethane

prepol ynmer having ends capped with isocyanate. After

e PhePoL L (487 SRS AT BTG Fing yarn
e e L
polyurethane urea elastic fiber used as a core with
multifilament synthetic fiber such as polyester fiber
or polyamide fiber or short fiber such as cotton
serving a sheath component; core spun yarn called CSY
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
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 invention may be any one of a
basic structure of plain-stitch or any one of
structures of tuck stitch, float stitch, half cardigan

stitch, race stitch, plating stitch and jacquard

stitch.
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20[ 0074] On the other hand, ethyl enedi am ne
and di et hyl am ne were dissolved in dry

di met hyl acetam de to prepare a solution, which was
added to the prepolynmer solution at roomtenperature
to obtain a polyurethane 255yrea polymer solution PAl
havi ng a pol yurethane solid matter concentration of 30
Wt foeawl) a viscosity of 450 Pas (30C) [0075] 41
Separately, with polytetranethyl ene ether glyco

having a nunites @vesaDer oh Letear a8t 98t o of tB80Present
4, 4" -di phenyl met hane dii socyanate (3.0 fold equi val ent

t drtventpicy tied rlaniet tted dne eddesf gh ykoi )t ag mackanéed

in a dry nitrogen atnosphere at 80C for 3 hours with
sthaving a qwiher of freiderethacke s epotymeenhional

ends capped with isocyanate. To the prepol yner,
1,4kl qirosan| khiddii g raehine o ve deulbhe knit

i socyanate group in the prepol yner) was added and 10
rjﬁetté&n%ﬁ@fé&meer&}nc% RS | h %ﬁ%‘%ﬁ‘é eRlpEat bey of

DAAHE £t ARt Sk ot LR Hr o AR TR
- C1lot i ti initiati .
st I Ay B e ok YREarmie ok

3 _ | t
A PO e 2 g R P N O of 0

W %0 5[7§076] The obtai ned pol yurethane urea sol ution
and 20 pol yurethane solution were added in a ratio of

PAUPUL = 8013 wkM %rdftted fabric of the present
4, 4" - butyl ydenebi s( 3-net hyl-6-tbutyl phenol) and 0.5
wWivtveh t3op2'ishyaiexyed byt -dbueflt: knitting machine such as
5' - met hyl phenyl) - 5-chl orobenzotri azole relative to the
t et dbargel we fimtkindrt tdhgp alaalrietehare amahl aref25knitting
pol yuret hane were bl ended with the pol yurethane
sBrghilog,t 6 douhile hdschogerdus:,sa uidwnl evifdaodh mmshine,
then defoanmed at room tenperature under reduced
pP&sdupacayagsh ieghd nepi o g Brldciéadiinn dmitting
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. 1In addition, the polyurethane urea



42 [0077] The spinning stock solution was
subjected to dry-spinning at a spinning rate of 800
nmmnute in a hot air of 310C in tenperature. Before
the 5 polyurethane urea elastic fiber obtained was
wound up by a package, 4 w %pf an oil solution
cont ai ni ng pol ydi net hyl si | oxane (80 W%, a m nera

oi £1448Biamt #ibandmapgbesinsestedrate (2 w% was added
to the polyurethane elastic fiber as a finishing
aged®s>9The 10 resultant fiber was wound up by a paper
tube made of paper to obtain a pol yurethane urea

el astic fibeFheavang kaigeedt éabni¢i pAnthesprpeens)

[ Exanpl e, 21 15|n | ace of the Eolyurethane sol ution
pollnmek%sﬁerr @w?@r@@hﬁﬁé g¥fut i 8 POYaKRing step

obtalned Iloms Wth tetranethylene et her
guﬁbﬁlgh%s'?%fal‘%%evaa% 3gBFBIRE Y A1 RAEPGHYAEPLng

5818. Sfsox GBS THRE D of s PEevaF PRy BRcTabRef (fbEgrmined
f@@%:ﬁ&aé@ea\uﬂﬁ g1 SEO9FIhIBSIOE coBt SOCLE" oo,

hour Irring to obtarn Ur éthane prepoly

hayl g endsa caphetb i 1 H Espeyanatg- ngﬂ éhgsgigp@h%g‘fg are

1,4- butandiol (1.0 fold equivalent relative

l Sélﬁp/ﬁhﬂi@l Sa £F Dk & Nathdd Sw HHERH Oy "B )a\/\ﬁ§aﬁdded and

react ed. Tﬁéreafter 4, 4" - di pheny ? ?hane di i socyanate
10 wekhd 4 fissr addes Benhdieo £ e8TLa$0Nc SO HELONah8/8R coated

amount of 3 wt% of the initial addition anpount and

henogeniz et be U8 aik nemed lant bt xfiber wasrbeattdaat the

80C for 16 hours to obtain a pol yurethane conpound

haw iyt indh axatiese clegeniked hatendot Reemi ckpebking is

DSC fron180C to the deconposition initiation

t dpFhernat {esdt)aim@ tdrsbred| yaret kahetednbabnilc.
dbﬂﬁ} | acet am de was added to obtain a pol yurethane

S n PU2 having a solid matter concentration of 30
wt % [0079] The obt ned ur et hane
15 rea sol uti gt vlﬁ%ltltol%o%% ts}U%hW"i‘:ﬁ% RhEt $§t¥%b6fc' a

R%%lé%%\%%lé%lng machlne, a Russell knitting machine and
a double Russell knitting machine can be used.
Depending upon the purpoée of a product, the denier,
type of knitting machine and gauge to be used may be
20 appropriately selected. BAs 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
25 be obtained by a half structure, a satin structure, a
Jacquard structure, a modified structure provided by a
cembination of these structures, etc. When the Russell

knitting machine or double Russell knitting machine is



obtain a pol yurethane urea elastic fiber having 44
decitex/4 filanments in the sane manner as in Exanple

1. [0080] [Exanple 3] 15A pol yurethane urea elastic
fiber having 44 decitex/4 filaments was obtained in

the same manner as in Exanpb% 1 except that the

pol yuret hane urea solution and the pol yurethane
SOUbd PN Uhe SXALR! fa 2o VR £ 8C4CHab P18 £8h! B ObbPALNELZy
= 65:35. 20[0081] [Exanple 4] In place o

PO ypibwed Namer sot b o £Uls OfaExanpée d+racPebyyret hane
sol ution PU3 was obtained as follows. Wth a
C ojpand yuneer dl zeetckrypot et hest @l ychh , babh chr 26owaknitting
constituted of a tetranethyl ene group having a nunber
avercineied (Ressakl giniof i290fachnina, 2kRitting may be
di net hyl propyl ene group and had a nolar ratio of the

5 2 Foxmeretdly | Progy | enarepoupeed J00ubyunese, The' gaudq of
di phenyl net hane dii socyanate (2.4 fold equivalent to
t H'e oot St Zearipolg ek hdisealknl 10 vbe $@agaedes nand
dry nitrogen atnosphere at 80C for 3 hours with
stﬂyﬁm%@r%aoteou AN EF TRA VIFRIMAT JHROR| Ve rPRERPHE 6f
eq&iacapped with i socyanate. To the prepolyner, 1,4-
butandi ol (0.95 fold equivalent relative to the

i Eﬁ_glate group in the prepolyner) was added and

reacted in the sanme nmanner to obtain a pol yurethane

conpound haw ; . t j
R e S

| Rinfviedt i | IR IUAE-dtdfHe -urddh (e PO ¥ U S5 &BNRay be
compound, dlnethylacetan1de was added to obtain a

Palsed eishdar-es Glafin ,0didrdigViig A &pl bl F@éiSfance and
concentration of 30 w %
touch feeling, it may be used in combination with other
fibers. As a method of combining fibers, paralleled
15 yarn and coated elastic fiber such as covered vyarn,
etc. may be mentioned. Not only a single type of fiber
is combined but also a plurality types of fibers may be
combined. As the elastic fiber, the polyurethane urea
elastic fiber of the present invention may be used
20 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.
25 [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



15[ 0082] The obtai ned pol yuret hane sol uti on was added
such that the ratio of PAlL: PU3 was 80:20 to obtain a
pol yur et hane urea elastic fiber having 44 decitex/4
filaments in the sanme manner as in Exanple 1. 20[ 0083]

[ Exanpl e 5] I n pliace of pol yurethane
sol ution PUL of Exanple 1, é pol yur et hane sol uti on PW

gfgfagkﬁaaegteggéakg0&@r1¥%ahf98$ypﬂg¥Fgg%anSﬁgggf etc.

aving a nunber aver age nolecu

109Re 4tductdrBhesyhaet pape;dii gpeyanaherkd. Osf 9bdg as it
equi val ent to the pol ybutyl ene adi pate diol) was

reagt RAown andtMenbtt OgEAn@t BREPHEr hat s80GctQked8 may be

hours with stirring to 45 obtain a pol yurethane

prepediyner having ends capped with isocyanate. To the

prepol yner, 1,4-butandiol (0.95 fold equival ent
S5re[@®69E to the isocyanate group in the prepol yner)

was added and reacted in the sane 5 manner to obtain a

pol yur et hanelR ovwpduhed helve ngovenafabheés of tBA mngsapt

endotherm c peak in, DSC from 80C to the deconposition

i FRYSRT PPt eRpeRRT RS TIOREYTokRPEN pdly et AxRemay be

B b Spshali e, g a0ded, 1. 2B AP Geon
COMGFEL M 8! 150 o, LA o BB B s oom. 10

10 warping, not only conjugate yarn using the polyurethane
urea elastic 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

15 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

20 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

25 fabric or inserted along either one of the longitudinal
and latitude directions.
[00864]

The knitted fabric and woven fabric of the



such that the ratio of PAL: PU4 was 80:20 to obtain a
pol yur et hane urea el astic fiber having 44 decitex/4 15
filaments in the sane manner as in Exanple 1. [0085]

[ Exanpl e 61 Pol yur et hane urea pol yner

sol uti on PA2 was obt ai ned ig the sane manner as in
Exanpl e 2 except that 20 a 8po|ynerized pol yet her

SESle IS £, O ke P D e esp B o

average nol ecul a

2, st SR PIADYE Sl I QP S $ODO] SR | /g@ig}@ﬁef@aﬁ@
of the 2, 2-dinethyl propyl ene group of 10% by nol e),

Vasrdis el 44t it atih e e SE0t ¥t et & adtet vk enengl yobms.
havi ng a nunber average nol ecul ar wei ght of 2000. A

pE rtireidigsles elsiy cfdbbir haviairedd desulh pxd¢ded to
filaments was obtained in the sane manner as in

5 Exaip = 2 eox depa ket f e ppodser ettepe a ddyeira step and
pol ymer solution PA2 was used in placed of the
p@ yilimeitsheimeg Afrige o st gneincsloldiin o rvapl ous aBsessing
[ Exampl e 7] 5PA2 used in Exanple 6 was m xed with P03
ude@a ety Surh P genardl AYHT mEeceRD: 21 the

obtain a polyurethane elastic fiber hayjng 44
déeéf}Ptlé?SMedf*f i AR S R”?F‘es%%r%t%'nn’"e‘?%{%l‘?% BAnpF e

RS NTAETal ad CTIERr iy DOl viES thgng urea

10 &?ﬁp&g %r‘é&%ieen p tjtqh{agt%dcpilo yf}!rbgt ane cn% nnf'p&%an%‘ﬁ% ge j\‘?/\Ea%Ct’
NQl AMAGE (RAY A AEIYES HAMSHdD AU S 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 alsc 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



15 accordance with the solid matter of PAl). [0088]
[ Conpar ative Exanpl e 2] A pol yur et hane
urea elastic fiber having 44 decitex/4 filanments was
obtained in the sanme manner as 20 in Exanple 2 except
t hat pol yuret hane urea poly PA1 was not added
(additives were added in anounts in accordance wth
th i tt Py [ Q989L. tiv
3] SRR PR (@D ERe Tao Sl Of narbiss BAES:' pfp EfEPLase of
ExpoRiesterP@lipeiet RFBEngOli Wt bar rRRewas nohhal i
fo?loas. 47 nuanr gVergge ng%ecular wei ght o?ﬁgb8%{
4, donddlt pbasyl(redhanes di 35Dy anaite disdedDish dye.
equi valent to the polytetranethyl ene ether glycol) was
red@Pe8lin a dry nitrogen atnosphere at 80C for 3
hours with 5 stirring to obtain pol yurethane
Sprepol yner hBhengnéhtedcéppedconank wevepafabeic of the
Thereafter, to the prepolyner, 1,4-butandiol was added
anBreeatt edNVONbbORI WAy D6l pubderird tonpsosesisaniang a
ha{dness of 90A and having an endotherm c peak in DSC

at E%%E?eﬂﬁiEHHMﬁgtienP6%§raPﬁ&ﬁG@héOdéé@ﬁé@sbﬁwéﬁq

initiati t t 90C).. To th th

b IS LR REPacRiakEag SabeaqBac BhBbEam aTo
| WL S_haying. Lid, mat .

o G BoeL S8 FasP e 5 0B T aBRi s Re S sBRD o tithe

10 S0h41 Ols "B B005E BUENADRL LHEAESt hyOLePAL BLE RS

120 to obtiain a polyurethane“elastic _ aving 44
?eﬁdéfﬁdﬂnéIéaﬁéﬁéﬁngnt£8§tﬁéﬂg,”ﬁnE§§a€§oh”tEé§€HEﬁt and

a softening treatment and water-absorption treatment to
control touch feeling. The treatments are not

particularly limited to these.

15 EXAMPLES

[0066]
The present invention will be explained based
on Examples below; however the present invention is not

limited to the range of these.

20 Various methods for evaluating the

25

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

sclution is removed with petroleum ether, is dried and.
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[0090] 20 <Formation of knitted fabric>

Bear yarns of polyurethane urea elastic fibers having
44 decitex/ 4 filanents obtained i n Exanpl es and
Conpar ati ve Exanpl es above and nyl on 66 processed yarn
having 78 decitex/ 34 filanenrlgs were 25 doubl ed and
knitted at a nylon 66 feed rate of 86 mmnute and a

POt ek ed hod\®1 v @i B! AshéEhlReEthReder BbeoBtad a 20%
mmnute, at a draft of 2.2, a yarn feed tension of

Scddlwk it ai NMTae pE @l vt Sdh t whis komifedmiabeast od8a glass
Knitting was perfornmed by a single circular kitting
mackatre (O AC S8RESTypE Pafufmchbyrese byf Papcappbhcator.
Fukuhara Works, Ltd.) having 28 gauges, 30 inch in
di Binet e¥s gt Y deetleiG fiar oiff dlauns dia claRavknitted 5
fabric. [0091] The circular knjtted fabric .
ot ieidy laceopeiiel EadePEerimed Bylm pEtakbgerng-12 mm in

hine in the conditions of 80C x 30 m nutes, preset,
tr %t%h 10 heat at 190C for 60 seconds while
br oadeni ng gﬁhSW in the width_direc

P

i b
pi n-tenter ¥ s ?WEF?ﬂ&ﬁﬁ%éognﬁh?ht%ﬁﬁyb% ?ﬂcfﬁgsed at a
iti ] t . j set heat
f?%g#%gﬂ?s“g?/#g%ﬁgééﬁiiﬂIE%Q%E%( _ q?%%@%%sﬁﬁ}ﬁ|eea
| R, W46 05y WA LR ERL LD 45afte! EBbEEatus

Therveommsid iBAse Qﬁaxﬁ%?é@&@ﬁe@r@%@ép% athyernanpl efc. )
above are shown in Table 1 and the performances of the

OhisAimet RAlsHiTei-RgNprBRe A Bbid Ca 20idmdess Af ep ShOINmm
in Tabl e 2. The physical properties of knitted fabrics
usinag relcaststarft aress saacir it won tof Exanpl eBhanflilm is
Conparative Exanples are shown in Table 3. Fromthe
olstxpiansi®d esultthe tHampemmatfurmdindmtases. 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 c¢m). 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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good fabrics having good quality and recoverability 25
W t hout yarn breakage and fray of fabric during
processi ng can be obtai ned by use of the pol yurethane
urea elastic fiber of the present invention. 49

Pol yur et hane urea (PA) 39

measured by a differential scanning calorimeter (DSC
210 Type manufactured by Seiko Instrument Inc.) while
supplying nitrogen gas at 50 ml/minute at a temperature
raising rate of 10°C/minute, from 20°C to 300°C.
[0070]
(4) Recovery rate of original yarn when extended to
300% and recovered

A yarn having an initial length of 5 cm is
set at a tension tester (UTM-III-100 Type (trademark)
manufactured by Orientec Co. Ltd.) at 20°C in 65% RH
atmosphere. The varn is extended at a rate of
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 of 10 ¢m. The test pieces are washed by a
laundry machine containing 20 g of detergent Attack
(trademark) manufactured by KAO Corporation 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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[(0072]
(6) Degree of hardness

Flat-plate form test pieces of a polyurethane
compound having not less than 6 mm in thickness are
prepared and the degree of hardness is measured by a
method using a durometer (hardness tester), described
in JIS~K7311.

[0073]
[Example 1]

With polytetramethylene ether glycel having a
number average molecular weight of 2000, 4,4'-
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 isocyanate. After the prepolymer was
cooled to room temperature, dimethylacetamide was added
to dissolve the prepolymer. In this manner, a
polyurethane prepolymer solution 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 scolution PAl having a polyurethane solid
matter concentration of 30 wt% and a viscosity of 450
Pa-s (30°C).

[0075]
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Separately, with polytetramethylene ether
glycol having a number average molecular weight of
2000, 4,4'-diphenylmethane diisocyanate (3.0 fold
equivalent to the polytetramethylene ether glycocl) was
reacted in a dry nitrogen atmosphere at B80°C for 3 hours
with stirring to obtain a polyurethane prepolymer
having ends capped with isocyanate. To the prepolymer,
1l,4-butandiol (0.95 fold equivalent relative to the
isocyanate group in the prepolymer) was added and
reacted. Thereafter, the reaction mixture was heated
at B80°C for 16 hours to obtain a polyurethane compound
having a hardness of 80A and no endothermic peak in DSC
from 80°C to the decomposition 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%.

[0076]

The obtained polyurethane urea solution and
polyurethane solution were added in a ratio of PA1:PUl
= 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
poelyurethane were blended with the polyurethane
solution to obtain a homogenous solution, which was
then defoamed at room temperature under reduced

- pressure to obtain a spinning stock solution.
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[0077]

The spinning stock soclution was subjected to
dry-spinning at a spinning rate of 800 m/minute in a
hot air of 310°C in temperature. Before the
polyurethane urea elastic fiber obtained was wound up
by a package, 4 wt% of an oil solution containing
polydimethylsiloxane (80 wt%), a mineral oil (18 wt$%)
and magnesium stearate (2 wt%) was added to the
polyurethane elastic fiber as a finishing agent. The
resultant fiber was wound up by a paper tube made of
paper to obtain a polyurethane urea elastic fiber
having 44 decitex/4 filaments.

[0678]
[Example 2]

In place of the polyurethane solution 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
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
group in the prepolymer) was added and reacted.
Thereafter, 4,4'-diphenylmethane diisocyanate was
further added to the reaction solution in an amount of

3 wt% of the initial addition amount and homogenized.
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The reaction mixture was heated at 80°C for 16 hours to
obtain a polyurethane compound having a hardness of 75A
and no endothermic peak in DSC from 80°C to the
decomposition initiation temperature (253°C). To the
polyurethane compound, dimethylacetamide was added to
obtain a polyurethane solution PU2 having a solid
matter concentration of 30 wt%.
(60791

The obtained polyurethane urea solution was
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 soclution
and the polyurethane solution of Example 2 were added
in a ratio of PAl:PU2 = 65:35.

[0081]
[Example 4]

In place of polyurethane solution PUl of
Example 1, a polyurethane solution PU3 was obtained 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 ratio of the

2,2-dinethylpropylene group of 10% by mole, 4,4'-
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diphenylmethane diisocyanate (2.4 fold equivalent to
the copolymerized polyether 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 isocyanate. To the prepolymer, 1,4-
butandiol (0.95 fold equivalent relative to the
isocyanate group in the prepolymer) was added and
reacted in the same manner to obtain a polyurethane
compound having a hardness of 77A and no endothermic
peak in DSC from 80°C to the decomposition initiation
temperature (264°C). To the polyurethane compound,
dimethylacetamide was added to obtain a polyurethane
solution PU3 having a solid matter concentration of 30
wt%.
[0082]

The obtained polyurethane solution 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.
[0083]
[Example 5]

In place of polyurethane solution PUl of
Example 1, a polyurethane solution PU4 was obtained as
follows. With polybutylene adipate diol having a
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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obtain a polyurethane prepolymer having ends capped
with isocyanate. To the prepolymer, 1,4-butandiol
{0.95 fold equivalent relative to the isocyanate group
in the prepolymer) was added and reacted in the same
manner to obtain a polyurethane compound having a
hardness of 66A and no endothermic peak in DSC from 80°C
to the decomposition initiation temperature (302°C). To
the polyurethane compound, dimethylacetamide was added
to obtain a polyurethane solution PU4 having a solid
matter concentration of 30 wt%.
[008B4}

The obtained peolyurethane 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 PAZ 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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urea polymer solution PA2 was used in placed of the
polyurethane urea polymer solution PAl.
[0086]

[Example 7}

PA2 used in Example 6 was mixed with PU3 used
in Example 4 in a ratio of PA2:PU3 = B0:20 to cbtain 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 obtained 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 glycol having a
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number average molecular weight of 2000, 4,4
diphenylmethane diisocyanate (5.1 fold equivalent to
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. 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
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
wt%.

The obtained polyurethane soluticn was added
such that the ratio of PAl:PU5 was 80:20 to obtain a
pdlyurethane elastic fiber having 44 decitex/4
filaments in the same manner as in Example 1.
[0090]
<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
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 5¢cN to obtain a plain-stitch knitted fabric.
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Knitting was performed by a single circular kitting
machine (VXAC-3SRE Type manufactured by Precision
Fukuhara Works, Ltd.) having 28 gauges, 30 inch in
diameter and 60 feeders to obtain a circular knitted
fabric.
[0091]

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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[0094]
[Table 2]
Table 2
Compress%on The number of
qeﬁﬁiﬁiiiif seconds up to | Recovery
44dt/4f ég;berature ;ﬁ::ﬁ:gé r&ﬁe
accordizg)to TMA (seconds)
Example 1 176 80 88
Example 2 167 85 91
Example 3 162 70 89
Example 4 176 75 92
Example 5 174 20 92
Example 6 165 75 93
Example 7 165 73 94
Cgﬁg;;i‘zi‘l’e 186 120 91
Cqmearaty 5 o4
Cqmearatiye 0 o2
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Exanple 1 186 120 91 Conparative Exanple 2 158 5 84

Conparative Exanple 3 182 80 82
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56 5The pol yurethane urea elastic fiber according to
any one of clains 1 to 4, wherein the pol yurethane
compound i s obtained from % copol yreri zed pol yal kyl ene
ether diol serving as a r material, which is
conposed of al kyl ene ethers having a different nunber
of carbon atons within 2 tqQ 10. 6. The pol yurethane
urea elastic fiber accopafﬂbﬂio any one of claims 1 to
5, containing a dinethyl silicone conponent in an
amount of not less than 1.0 wt% and not nore than 6.0
Lt 9Polydretttimie tukeacklistiorfiber chmaiaiges wibé do B9 wiki of@ t he

pol yyr et hane urea_el asti accordi ng.to_an .
P@WHEP%O@P‘P‘B‘%WQF@% tposwztkwr%mp"gng %A%Vé%"%é‘@%““
pgﬂgJe%ée%fSOZ Gnd% t&ﬁg Hdnk 8 Wk a&&ﬁﬁwaﬁmwcﬂr@l@l astic

accor |ng \ny one of clains to 6 at | east
polyutipae tompound starts in differential scanning calonmetry (DSC) and
wherein the polyurethane urea elastic fiber has a compression deformation
initiation temperature according to thermomechanical analysis (TMA) of not less
than 150°C and not more than 180°C and the number of seconds up to thermal

breakage at 180°C of 30 seconds or more.

2. The polyurethane urea elastic fiber according
to claim 1, wherein hardness of the polyurethane

compound is B0A or less.

3 . The polyurethane urea elastic fiber according
to any one of claims 1 to 2, wherein the polyurethane

compound is crosslinked polyurethane.

4. The polyurethane urea elastic fiber according
to any one of claims 1 to 3, 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.
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5. The polyurethane urea elastic fiber according
to any one of claims 1 to 4, wherein 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.

6. The polyurethane urea elastic fiber according
to any one of claims 1 to 5, containing a dimethyl
silicone component in an amount of not less than 1.0

wt% and not more than 6.0 wt%.

7. Knitted fabric characterized by using the
polyurethane urea elastic fiber according to any one of

claims 1 to 6 at least in a part.

8. Woven fabric characterized by using the

polyurethane urea elastic fiber according to any one of

claims 1 to 6 at least in a part.



