22 August, 2003 - 1 DESCRIPTI ON ELASTI C POLYURETHANE- UREA FI BER AND METHOD
FOR PRODUCI NG THE SAME 5 TECHNI CAL FI ELD The present invention relates to a
pol yuret hane-urea elastic fiber excellent in thernosettal@Aoguss P03
dyeability. Further, it relates to a nmethod for producing 10 a
pol yur et hane-urea el astic fiber having a good elastic function as well as
providing a favorable spinning stabiliCy.- BACKGROUND ART 15 A
pol yur et hane-urea elastic fiber is known which is obtained by chain
ext endi ng an i socyanate-term nated Bﬁge§&¥g§rNsynthesized by reacting

C

pol yal kyl ene ether glycol w th organi ||505§anate in excess quantity by

di am ne. The pol yuret hane-urea el astic fiber has been 20 used as a

stretchabl e f unptgronalpoatieidAlaNiUee DS RSER MRS MarieD trok Wi h

pol yam de fiber and/or polyester Trber for various TI , such
as foundation garnent, socks, panty ho&e SAMEm suits, sports wear,

| eotards$ or others. 25 The pol yurethane-urea elastic fiber fornms strong

physi cal crossljipki o] rogen bonds, caused by hard segnments conposed
of an urea gr%%%ghgﬁgLeEﬁpﬁﬂts an excellent elastic function. However, when

the pol yur et hane- Bheapekashicihvbatibs weddtker thi al §9130rvhaagenuzea
shape-ret ai ni ekt f t .fabric is atticularly required; for
exanpl e, a ci?gﬁ E?BKE?¥GQf58F?29?ﬁ§|aBi%CﬁagPﬁgtEgél%éﬁy 84th as panty hose
or tights, adv@rblkakry-fEpriberi| é¢ redhtdsndoundaewbad dod pspdacdnyear
Such a.obraseh epesyuiibtihns AreatbTustiits rier3hag 08V 8N oLBAT b aLLEL

i ncluding outer wear such as_bottom suit; processing an PRt ermedi-ate

pr oduct thereg?nFElOBrBEIEﬁéiiésiBrPH&ﬁ}nHeéaé§§°€ﬁblpoB?éﬂéﬂh&ne-urea 22
August, 2003 staBiletgstic fiber is poor in thernosettability, an
intermedi ate product could not be finished into a predeterm ned size
thereby resulting in formation of a finished product inconvenient for
wearing, or aBREREBPUBDtRABTfabric is liable to curl up to disturb the sew ng

oL AP R LRy RECRHERTIAE ALY,
hi gh obtained by chain extending an isocyanate-terminated
prepolymer synthesized by reacting polyalkylene ether
glycol with organic diisocyanate in excess quantity by
diamine. The polyurethane-urea elastié fiber has been

20 used as a stretchable functional material while being

' mixedly knit or woven with polyamide fiber and/or
polyester fiber for various fields of clothing, such as
foundation garment, socks, panty hose, swim suits, sports
wear, leotards or others.

25 The polyurethane-urea elastic fiber forms strong
physical crosslinking of hydrogen bonds, caused by hard
Segments composed of an urea group, and exhibits an
excellent elastic function. However, when the
polyurethane-urea elastic fiber is used for fields

30 wherein a shape-retaining property of a product fabric is
particularly required; for example, a circular knit
fabric field including leg wear such as panty hose or
tights, a warp knit fabric filed including underwear and
sports wear such as brassieres, girdles or swim suits, or

35 a woven fabric field including outer wear such as bottom
suit; processing an intermediate‘product thereof is

problematic in that, because the polyurethane-urea



10 tenperature for obtaining a desired result, which deteriorates the
productivity and the heat efficiency. Oher elastic fibers having no urea
groups but similar to the pol yurethane-urea elastic fiber,2%AuobBusig2003

pol yur et hane el astic fiber (elastic fiber solely conposed 15 of urethane
bonds) or polyether-ester elastic fiber (polyester copolynerized with

pol yal kyl eneet her gl ycol conponent), aré also known. Wiile these elastic
fibers are excellent in thernosettability and shape-retaining property,

they have no,  Se S; GO ed_o 2 and therefor are
probl ematic |2§%ﬁa§ ?ﬂ%g%Ia§t§88§fgﬁc%P%%ﬁggegtg%gggﬁg rp&™ damaged; i.e., the
el astic recoveeymediahe eproduct chulgonpur behéneished éhastac fiber or the
stretehing Tgiédeee bRCAPRSs 1 8E08helBBY LBRh1Lehga ROEKURERIRAC U ga el asti c

fiber. In other words, 25 they la ar - co urability for use as
utility c|oﬁhﬁlh@he@aﬂ?‘éﬁ?arwcowenﬁewetﬁﬁérweéréngel 85t BchemoeE not only

l'acks &l ongathenfabrea ebagihbBléi Berclvl apseo Rastarbakfer skahihation in
stress relative_tp.the elongation to result in a tight feeling not

cor r espondi ngP202F°Phe physical notion. Also, since these elastic fibers
are poor in heat -Alsabi whey, thhepebaabtcibibetStbnhhbe afabric may be

damaged or f f gxanp of tretch uter wear in which
a hi gh- npé %F% %Eg? h?ggpé %éo%gngyeaFafﬁe Plgﬁafago%g§5 exanpl e, of
foundatlon g%@hbhngmhpéhat$0dlbrlalttlng atohoredatdilredgdhigbessi tates the

r epet ijtgi on e st.h p e e products is
22 Auéust gé%gyegﬂggfgr?§$a?gasgﬁlﬁs B a%bgﬁg?nggégﬂgblﬁ%ﬁ%ﬂcould be

i mparted to YRESHOPYRFRE hERB- BF@AUEFAYAtY ARBethfi hRAGt e§44ELPREYRg t he

“heat-durability aodnéheeehgﬁibCfibaleﬁavﬁhgrﬁafurbalgroﬁ pki bat COEld be
roving the

advant ageous] el ds or the pu
thernnsettab?¥mf§a5f£%o§53rB?EXHEGEPEBeeP§§F|SigﬁgéF &ﬁ% RranS8c8ePPent .
el astic funcpobyyretbahguetbhane- ﬁmbarekashscléibeberSSOQEoneedpobﬁd

Japangge Uneéenwsghg’géeﬂané’g?' bEabb et hd-LKRKRY) N5 ¥ E9§5 whi ch

s-mai nly conpose P&pol yrer  of
|socyanate |éP@hEPﬁtéxt@ﬁﬂ@bymﬁrhzadswéchfPOlMﬁikdlanaﬁther gigcadot her

polyurethanec@ﬁ 3 gh@ tigrbi op p n ed Patent
Publ i cat i on ﬁé“ Z N A TR R R St

prepol yner afke &EdlﬂnFhermgﬁéﬁtépﬁéitﬁtaﬁdsBBéP?réeF&ﬂPéng I'n
Japanese Unepa@peeﬂyPatnéy Rubki aat hapd( KelgdkhtbBocompdaBdléraurea

pol yur. %thaneguress?lggé Ehékg orlgréhprgblematlc in that the elastic
function is liable to be damaged; i.e., the elastic
recovery is inferior to the polyurethane-urea elastic
fiber or the stretching fatigue becomes larger than that
of a polyurethane-urea elastic fiber. In other words,

25 they lack wear-¢omfort and durability for use as utility
clothing. Particularly, the polyether ester elastic fiber
not only lacks elongation as an elastic fiber but also
has a larger variation in stress relative to the
elongation to result in a tight feeling not corresponding

30 to the physical motion. Also, since these elastic fibers
are poor in heat-durability, the elastic fibers in the
fabric may be damaged or broken in the field, for
ekample, of stretch outer wear in which a high-
temperature treatment is necessary or the field, for

35 example, of foundation garment which is difficult to
color-match and necessitates the repetition of dyeing,

whereby the aesthetic appearance of the products is



an alkali netal salt is incorporated therein at a | ow 20 concentration. The
applicant of-this application has also: disclosed, in Japanese .. Unexam ned.
Patent Publication (Kokai) No..7-316922, a further 22 August, 2003
- pol yuret hane-urea-elastic fiber and a nethod for producing the sane in whi ch_
a thernoplastic polyner of any of a specific 5. polyacrylonitrile type '
pol ymer; a specific polyurethane pol ymer and a speci fic: styrene maleic
anhydride copolymer.. in a range from1 to 14% by weight is added. However,
in all cases, the i rrpr ovenent'in thernosettability of the conventional '
~ pol yurethane-urea elastic fiber is ?0 di scerni bl e but may be unsatisfact ory
as wel | as.fhere haing cases in whi@h the elastic function of the"
pol yur et hane-urea el astic fiber may be sacrificed or the yarn breakagé nay
occur to di stUf¥5 -t Ré SPRARPHR: t BPiayi 0n183bFhimpot oy aldhape-urea el astic
fi ber |$o@1mamqrahned?ew bhapol y antide r Y, r.fiber-and is - -
. .subj ecte b 2l ija,agye gat,nent.. An a%tge‘é‘ig ?%plr%ater#l% uééa for 22 August;
2003 4 dyeing thé m x u V\H% FHRECH6 y‘éﬂ?ﬁ%"?ﬁﬁ@r"eoﬁfn@élshere _i's .no seat
grotp fo lktedfe‘-‘é’ellé b?eaﬁ'ﬂattﬁegq@mlsygrekémnﬂx sien MQl1aer, nost of the dye.is
di stribut ed Tr@rt BRe POLY e e el astic, fi ber is hardly dyed
.5 0n the r hang 19@ dc?J,SB grj&se g EN'lu\é\é’]nllln}:jaenl etféne’d“ft&ab’ki’y'e"fn the mixture.
‘Wi th the p(§1CJ E8t & ?l%e re ﬁltaﬁédﬁhft-% ‘dllfs‘peﬂrﬂsexetyéleam ly enters the
el asti c ghasgic Funtsion) rmsiolatzketbm-ed:etah@l@fs@m dypbpg 4 he reducti on- .-

Soour | nedsshanln Sdalndie diGRBR SN UGSl LC 1O 1 ber [ hardly

y, be rein the 6l asti .
'_the red %0%8?? oua(ti 9n7§lt5r eé’?‘ﬁﬁht-"? §“4H’§d"f Fegpeaed ¢H such a case,.the 'dye.
i's rerm\s@dyfepbmtarei dlrasthiichf abee':mii:ralng:r'ﬁabelyhéﬂnéi?“ ng:- or ‘dry-cl eaning to

~ deteri oriabe éﬁl@t@qtsor hJai Lasth Particul arly, when dyed in'a
~deep, coI oy c gtl C Rééec% qlﬁﬁn\g?gég At et et ’feffgugh the polyanide or.

pol yest & Ff‘%ee’r ‘_’H"éﬁ aﬁ'@é edy@ﬂ Yt%ﬁa‘er*esuaeapebmm ifikdrat st he col or - tone of‘_’[,.
the f abFreppereks ithdapdeepredsexaminee ekasht Crdhhasasiynes bri ghtly or.

whist el y. (R8x e R @Bllf:),%gjil o m S C?,h(&gggll(lg so?goa%ng%%ségrl nni-ng"). - There

- have "al nost _bheen no gosa | n ri-of Asf ‘actofily solvi ng'
the aboVeTREMTGnéde pF’8 YBAEIZed Wity PP(%FOQ@P@M&Q =’ specpblyur et hane-urea .
fiber itsbid: Trbﬁanenhedsum@rawrmdueaﬂgna mMg&tllaﬁneKHﬁgﬁ elastic 257fi ber :

“excel l'egt '7”155@?’7' rmgebg,@pb,l.égﬁ/arpes oell e fi-? Lastic function under 't he -
0

] 'stable i conditio ] ect. e reseé'nt" |H’%ﬁﬂlon |s to soI ve o
| th §H g!ki%% meg i saik 1s 1ncorporated theglln at a low - - _ o

"concentratlon The aopllcant o;»thls application has also
_dlsclosed, in Japaﬂese Unexamlued Patent PubllcatlonA P
{Kokal} No. 7- 316922, a- further polyu*ethane—urea ElaSth ;wf;ft‘
-_flber and 2 method: for DroduCLng the same im whﬂch a
e fthermoplastlc polymer of any:of a 5pec1F1c ' '
.._25;:  polyacrylonitrile type nolymer, a sae01f1c polvureehane
'~‘_polymer and a specific styrene—malelc a1hydr1de copolymer..
- in a range from 1 to 14% by welght is added. howeve*,_ln §
all cases, the improvement in the*mosettablllty of the
_ conventional DDlVLIE;JanE -urea elastic fiber is -
39 ‘ dlscern;ble but may be unsatlsfactory as well as'ﬁhere
" being cases in which the . eiasticAfunction of the .~
_ polvureth=ne urea elastic fiber may be sacrificed or ehe '
arn breakage may occur to disturb the spinning ’
ope*a*von :
35 ‘The polyurethane-urea elastic fiber is alwajs mixed
with Do’uamvce fiber or polyasster fiber and ‘is subjected

- to a dysing treatment. An acid dye is mainly used for



above problens in the prior art and provide a polyurethane-urea elastic
fiber excellent in elastic 30 function, heat-durability and
thernobsettability as well as inproved in dyeability to haZAagusto20@0l or
fastness. Another object of the present invention is to provide a

pol yuret hane-urea el astic fiber capable of_ manufacturing a fabric excellent
in dyeability, shape-retaining 35 property and elastic function as well as
free fromthe grinning phenonmenon. A further inportant object of the
present invapeiog ithd @ﬂﬁﬂ@@ﬁmﬁmq:cfquanmwmw a s%?ha%lgwére 2003 5
nodi fi ed polbxéuret hane- ur ea flrls)odi r11:ﬁ_lxcel | e in elastic function

descri bed aBov&C 573 AR Sd* st tdc-,y Bt @F&lﬂfeﬁ@ﬁ?ﬂvmﬂ ON 5
The present utrle\aemicmmdm,vendmmf tiat dye pid yinTsairl'hanet:eﬂeta: edlgstic fiber

cont ai ni ng aﬁ&%@‘i de £H SR uq__qje scrlbe g%trerld%ﬁg ﬁf;df’gnglfled to

be umquel? 1%t e'IaS|cfunct|o L el | as
have gdod t Rar robhsetatdlss |hanb,nch 0L spyees Id}tey :Lsarrmmmhh uaserbdfcir ed fiber

coul d be prg g;n emed%)& eck?"dﬂ@'fé@l Vemé'ﬁ exThUﬁu-T Ent

i nvention ha conplete rese lon 1S a polyur thane urea
el astic flgéﬁﬂﬂiftsﬁrﬁ%t?lﬁﬂﬁ rﬁj'tﬁfﬁtﬁ e ekasteonipideai, it &S 15 range from
1 to 15% by J&idH ,alin Fersedireiddderdif &fur DY ymé réa&w&@_ conpound bei ng

pr epar ed by react t oget her the follo oun
ni t r ogen- comtS Wj;gto'?ﬁj%iﬂﬁf‘ a?/'ﬁJLr?Q‘ atng \é\g’a‘é% c’il?%)réjra%ﬁ}?le gr oup

sel ecled frtfmbaarpmmaa:czﬂr adgent. a@tcbe srm:prmlarg/ caemme,;hamllmavmag at | east
one nitrog t ai Ie he ogen and a
het er ocycl i g:%rln Qcilocgeﬁr}'&(g%)g‘{pgéboﬂfsgan#c di éocy elgé Igé%mi%%&g | east one
conmpound selssEnediig driea tyrenip lszanﬁ)r%ﬁmwrgtofna se-a gfase, the

di -al kyl mONQRME N8 Aokt FBAHE Wl s @ £LOF Gl £ng0fRd Socyanat e, The

pol yur et hane-urea el astic fiber, and a nmethod for producing the sane

accor di ng t - AHEGRDRT i FRETRIFNLIG |10 L BRSEPTHERI, the fRIRT detai |,
bel owr 530 The:d4rRss £ G i nghosed ﬁﬁ‘tié@l@fﬁ}ﬁﬁﬂbhérﬂv domig d@éppar ed by

t t th t h | t
bi fanct | onalb e G Ot SIS edt 119 B e Tl Yot P sHeRo8 ctbmdar y
anm ne, and grwwamidd deastlyseter tfidgen-antlaeen ndyed pupheet etseal 35 from a
tertiary niGLAGeLANG el CRCYEl 6 NAKOUER D) ca B T OA0LE L socyanate.

and (c) at I"east” one conpoun rom a gr oup consi a nono-
or di deepness or the elastic fiber shlnes brlghtly or whltely
20 when the fabric is stretched (a so-called "grinning").

There have almost been no proposals in the prior art
for satisfactorily solving the above-mentioned problems,
by an improvement in the polyurethane-urea fiber itself,
or methods for producing a peolyurethane-urea elastic

25 fiber excellent in thermosettability as well as in
elastic function under the stable spinning condition.

An object of the present invention is to solve the
above problems in the prior art and provide a
polyurethane-urea elastic fiber excellent in elastic

30 function, heat-durability and thermosettability as well
as improved in dyeability to have a good color fastness.
Another object of the present invention is to provide a
polyurethane-urea elastic fiber capable of manufacturing
a fabric excellent in dyeability, shape-retaining

35 property and elastic function as well as free from the
grinning phenomenon. A further important object of the

present invention is to provide a method for producing a



22 Au ust, 2003 6 al kyl nonoam ne, an al kyl nonoal cohol and an organic

nonoi socyanate. It is necessary to regulate chem cal nolar equival ents of
t he above-nentioned (a), (b) and (c) prior to the reacti 0030
active termnals are 5 left in the resultant urea conpound. The resultant
urea conpound contains a tertiary nitrogen skeleton as shown in the
follow ng equation (3) and urea bonds~as Shown in the foll ow ng equations
(4) and (5): 10 15 H O HN--CN/ 11 1 0 H(3) (4) (5 20 In this regard,

when a'ky'”QHQ@ifPQQ' Féﬁﬁgg REHV }Héﬁe %8§glgﬁgﬁgﬁ'glkﬁ% gol | owi ng

equation (6) conta e urea conpound
accordi ng tcimmﬁip@@seﬁﬁ dﬁﬂ@ﬁ%b@ﬂ abgvebasalaleuabheospheniaglgm@ng t wo

ki nds of structure (7) and (8) satisfying the above equations (3) to (6) in
accordance with the selection of the conmpound (c). 30 i) If nono- or

di - al kyl nond2h? FeCBYRE oPRyTRBNOHVEBREPNi s sel ected for (c), (c¢) - [ (b) ---
gg)(])m[i §b) “-Tﬁé)pfgéeht)1h@eﬁt6§@lﬁaGEnQbﬁQQYEHQ%ealS se{efted foab(C) -
c a - - ein n,is the repetition nunber
of polynerlz%?g %Lﬁﬂhan?és5%§ 8& ﬁﬁ?s)fgﬁhg SPRLRLRMBIsRoRRSFA Tifie equati on
(8), 22 Augustea206@pdund, weehrihedoilgaer¢ nonbdsbeyandtidied sel deted from

C IS nor a et ab . ea d f two ki nds of
gtauctures aggEégég?aggﬁglgéﬁgr%ﬁe%¥?8§%§e§§ggggﬁgygﬁ§yhgg%be used in the
m xed st ate.dThabhliEpgan- @@EﬂaﬁﬁithGOBp@dn@hhambﬁgt&ﬁbﬂéa§V end

bi f ungtg onal d?HhB?lQEQUpa§Q| egtgd ffneml@@aeowgér( abulaoe,é' shbddeel
pI’I mary am ne and a second ary am ne, havi n east one

ni t r ogen- contBFRFnd éFBBbeséPéBPéBg condltl°“ %husr the present
invention has been completed.

The present invention is a polyurethane-urea elastic
fiber obtained by incorporating a urea compound, in a

15 range from 1 to 15% by weight, in a polyurethane-urea
polymer, the urea compound being prepared by reacting
together the following compounds:

(a) a nitrogen-containing compound having at least
one bifunctional amine group selected from a primary

20 amine and a secondary amine, and having at léast one
nitrogen-containing group selected from a tertiary
nitrogen and a heterocyclic nitrogen,

{b) an organic diisocyanate, and

{c) at least one compound selected from a group

25 consisting of a mono- or di-alkylmonoamine, an
alkylmonoalcohol and an organic monoisocyanate.

The polyurethane-urea elastic fiber and a method for .
producing the same according to the present invention
will be described, in more detail, below.

30 The urea compound used for the present invention is
prepared by reacting together (a) a nitrogen-containing
compound having at least one bifunctional amine group
selected from a primary amine and a secondary amine, and
having at least one nitrogen-containing group selected

35 from a tertiary nitrogen and a heterocyclic nitrogen, (b)
an organic diisocyanate, and (c) at least one compound

selected from a group consisting of a mono- or di-



10 froma tertiary nitrogen and a heterocyclic nitrogen includes, for
exanpl e, N-butyl-bis(2-am nobthyl)am ne, N butyl-bis(2-am nopropyl)am ne,
N but yl - bi s(2- am nobutyl)am ne, N, N-bis(2- anlnoethyl)--lébﬁﬂﬂgLaﬂﬁﬁb, N
N- - bi s(2--am nopropyl)-isobutylamne, N, N-bis(2 15

am noethyl)-t-butylam ne, N, N-bis(2-am noethyl)-I, 1- dinmethyl propyl am ne,
N, N-bis(2-am nopropyl)-1, 1- dinethylpr6 pyl am ne, N, N bis(2- anlnobutyl) 1,
1- di met hyl propyl anmi ne, N—(N N—diethyl 3- - am nopropyl ) -

bi s( 2- ani
bi o( 2. am nopt Dy TS EnLARt Han T kBthehaa o R "SRAPRY PFORR IS UCh as
2- nethylp|pewa@¢h%ocﬂapatenlﬁbe%ﬁyn¢CEﬂsaF$ toi nepndpyk) phpeiaalne, 2, 5-
and 2, 6- dllﬁ@mﬂ@q@f{réﬁﬂes e %eba§&8emﬂeﬁbﬂxh) 3%@ gﬁgggpﬁe(c)

N, N - b|s(3--an1noprop per azi ne am nomet h
N- (2- ani noet?ﬁ%—‘?{)l'ﬁ;‘éré}i‘? néeé?twnaﬁPn‘éhEE BAi AGELNGI Felmhﬁﬁﬂﬁl pEBer azi ne,

pi peri @i ne pl@ftvaﬁlmé ﬁé@hl&&nﬂ afrbaoebiﬂ b@hgeridine, N-am no-4-(2-

anlnoethyl)plper|§% g gg--anlnoeth m ne i peridine, and

pyrrolidone derivaeFvEESY tﬁ uﬁfﬁn?ﬂﬁp 9n§ﬁ$H8e9h§Pftlér§yrrol|done

N- ( 3- aninoprmpyt&gén(leaatnnpaspyhbwﬂ myrthbldomQQW1ng equation (3)

N-bi s(2-am n done P| g zi ne and i erazi
gﬁ&h¥£g§nb888%e n| B8Lh o %§°Eéﬁﬁo&ﬁag. ﬁgﬁtﬁgﬁlarly,

derivatives are efe rogen- SoRlSi Al

N ( 2- anlnoethyﬁ)pﬁbera2|ne and N-(2 35 am nopropyl) pi perazine are suitable
becausg of their extremely favorable solubility to an am de type sol vent

of the resultant urea conpound. These may be used al one 22 August, 2003
separately or in a mxture. The organi®—€dii socyanate sel egBed from conpounds
(b) for obtaining the urea conpound“according to the present invention
“includes, for exanple, trinethylene 5 diisocyanate, tetranethylene

dii socyanate, pentamethylene diisocyanate Rexamethyl enediyi socyanate,

3-met hyl hexane- 1, 6-diisocyanate, 3, 3 -djngthyl pentane- 1 5 di i socyanat e,
1, 3- 1&nd 1, 4-cycl ohexyl ene-diisocyanate0 4,

4 dlcyclohexylnethane di i socyanate, m and p-xylylene 10 diisocyanate, a,
a, a',a -tetranethyl-p-xylylene dllchyanate 4, 41-di phenyl net hane

dii socyanate, isophorone diisocyanaténang-21—4-tolylene disijsocyanate.
Alicyclic diisocyanates such as isophdérong diisocyanate or 4,

4' -di cycl ohexyl met hane-di i socyanate are poefierably 15 used. These may be

used ne separ atel Xt Ih am _ne
selec?&g from co%%o%ﬁgs %g?gf 8§?§|ﬁﬂﬁ&iFHEOEQEEBEgnﬁﬁuﬁ%aggggrang to

t he present uneehanenbpsdaShpwoamnnEhhafph@oahhglquamdpnhaﬁnngscarbon at ons
inarange frapydiheqalo,

—O0—C—N— (6)

I

25 0 B
The urea compound according to the present invention
is classified into the following two kinds of structure
{7) and (8) satisfying the above equations (3) to (6) in
accordance with the selection of the compound (c).
30 i) If mono- or di-alkylmonoamine or
alkylmonoalcohol *is selected for (c),

(¢} — [(b) — (a)] n — (b) — (c) (7)
1i) If organic monoisocyanate is selected for (c),
35 (c} — [(a) — (b)] n — (a) — (c) (8)
{wherein n is the repetition number of polymerization and
is one or more). The structure shown in the equation (8),



20 including, for exanple, isopropylamne, n-butylamne, t- butylam ne,

di et hyl am ne, 2-ethyl hexyl am ne, diisopropylam ne, di-n-butylam ne,

di -t-butyl amine, di- isobutylanm ne and di-2-ethyl hexyl am 22 Awgust, 20038rti ary
nitrogen atons or oxygen atons nmay be contained in the 25 al kyl chain, which
i ncludes, for exanple, 3--dibutylam no- propylan ne,

3-di et hyl am no- propyl am ne, 3- ethoxyprogyTanlne and

3- (2- et hyl hexyl oxy) propyl ami ne. These may be used al one separately or in a

m xture. Furtmewhlémet@é kyt GRH02 |1ﬁ8@8lsé@¥£ﬁétéoﬂ§’0§'8ﬁ§c£§& £38mugey, for

obtaining the urea und accordlng t present invention is a nono
al cohol haV|%E)@ﬁF%u * havi ng carbon atons in a range fron11 to 10,
including, for mﬁmbmxh&r@a& c@hﬂa@m@&is afptneaﬂ@b,kznﬂetbfl

propanol , 1-hut anol - et hyl hexanol and_3 35_but anol These may

heed ar Sne nfthy%-l
be used sepatzt & Y BF° i v % lﬁsl'?(? JFEONE TREPAFALL ¥ NEPBRERT o ey ojray
aIkﬁlamlhmzu&bdai&ytb¢c®hm¢dnayabe used alone in separate or in a 22

Augusts s o T RLed DR EPBRE enliRE - OmBLERAT AR Eng THE! N80 e B 01 02N ©

nonoi socyanate In the co al nin e urea conpoun nd
accordi ng tdoxﬁelcmeeehtammengrmpu-ﬁele@taed fopmeczempoendﬁ badyl 5

I socyanate, <H§§QYéti§€CHPn§tﬁrlﬁaﬁﬁpgﬁihe'§R&y§n§ééon8ar§hEﬁEHQheEMH

i socyanate, cyc|ohexayl isocyanate, mtoly i socyanat e, " benzyl i socyanate
and m ni t r opAVRY %%o%%%t%nemwéoaﬁy eenagéalgeparapm gedectAda ni xture.
Howev e, theﬂr@rﬁealﬂélrbiiﬁjﬂ h{oAdb§ehngndl XeHevbtBoyhRidOnaboygeient i oned

- di -al k | k wh t
nydrogen i s TTAIAAEE Byt REE Ean U RBRYTS5Es AAarRIRECEERL) AP4HS oNaccr cace
an effectivieugybtlpis 02-ahenopeapybipoind, oN- bhEyitbms(a%e represented by
the equat'Onaﬁfﬂ09¥t$§%%mﬁgéeoﬂerﬂ %Eg 2aa$§n8 ?de?lgﬁﬁg§lgﬂangur'ng the

treat ment process pol ylr et “urea e causi ng scum
whi ch contaﬂin%r%ésé?kﬁm%ﬂ?ﬂﬁoﬂﬁehrhéOEHHYéaﬁyéngNbathl$h§ conpound (c)

used figr thealumeeeﬁyrppuadbuep;@mﬂheg 13 ﬁhslar(essmnbemguom, phich is
selected 20.fro ds- as desc;pt| gbove bl ocks
erur

0 n
active tern1ﬂéT§g%$ﬂPHBP§$3ﬂbn%r Fso§ ngﬂg -gRoBpPrePY a conpounds
obt ai ned frodimnéehgbppopniam{ad, and Nébis(IhamanbbueYlepmynaL deteriorates

the o1 nni ngq RLERLLLEY 01 A POy et i28Re 3. Sl aRihgobhligi o 25 | overs

the color fas reactive*nblar ~equrv | arger than
t hat of (b),bLhéZuamanoebhEbMﬂmlns,tErthaNedlhutMIaarnmlgppuppylmhereby t he

or ganixg mMonoL,$eeYanat Roflshy PFanthect fepEERRLHRe piperazine
derivatives such as 2-methylpiperazine, 1-(2-aminoethyl)-
4- (3-aminopropyl)piperazine, 2, 5- and 2, 6-
dimethylpiperazine, N, N'-bis{2-aminoethyl)piperazine
N,N'-bis(3-aminopropyl)piperazine, N-(2-

25 aminoﬁethyl)piperazine, N-(2-aminoethyl)piperazine or N-
amino-{2-aminoethyl)-4-methylpiperazine, piperidine
derivatives such as 4-aminoethylpiperidine, N-amino-4-(2-
aminoethyl)piperidine, N-bis(2-aminoethyl)amine-
piperidine, and pyrrolidone derivatives such as N-amino-

30 4-{2~amincethyl)-2-pyrrolidone, N-(3-aminopropyl)-4-(3-
aminopropyl)-2-pyrrolidone, N-bis(2-aminoethyl)amine-2-
pyrrolidone. Piperazine and piperazine derivatives are
preferable nitrogen-containing compounds. Particularly,
N-{2-aminoethyl)piperazine and N-(2-

35 aminopropyl)piperazine are suitable because of their
extremely favorable solubility to an amide type solvent
of the resultant urea compound. These may be used alone




compounds (c), while if the reactive nolar equivalent of 30 (a) is smaller
than that of (b), the urea conpound is termnated with isocyanate groups,
whereby at |east one of nono- or dialkylamne and al kyl no 22 AuppsD2093i1st be
sel ected fromthe conpounds (c). Preferably, the organic nonoisocyanate is
sel ected as described before. 35 The ur conpound according to the present
invention is characterized by having ‘urea bonding units represented by the
foll owi ng equations (9) and (10) in a range from4 22 August, 2003 - 10 to
40, as an ayﬁmgggaﬁ@nymbrijh(uumfgﬂgﬁyje In this regard, the average val ue

I S a nunber-average val ue. 11 1 H N-CN_( 111 H 10 If
t he conpound (c) fﬁ?rﬁﬁﬁ?n%ﬁ l%ﬁ?@?%@ﬂ%aﬁéfﬁ??ﬁd %ﬂ?@1?ﬁ%ﬁ@ﬁ%@ﬁof Ythe
struct ure offdiheshtrasian iooyrpduendidesa ¢mmp@ummn&mb¢mdim@-@ﬂuﬁmeOPréééﬁt(mhereln
n represent 1 nerlza which is one or

nnre? 15 (c né%ﬁ%kéﬁnﬁﬂél§4§ 2?'{1§%a$é1 5 oF Tt %ﬁi%ﬁ%%.urea or urethane
bond b&nd urdi lﬁﬁnramﬁtﬁykﬁmm Ixmqunnataavpm@tamdehyledeaverage

number of Ur&%é&}f’dﬂ‘agcém'ﬁesxérﬁe%f‘é%%ﬁ%f %33/351}&?%?@1 ust p‘;‘y?ﬁ%&?’?

reactive nolar ratio between the co if it
i s adj usted ko bed¥igocygmyte, () 39TﬂlmetPMJPemiamﬁelav@fage nunber of urea

bondi ng uni tei 4 dbadparediee 01 el e hecpnes 2 roﬁeakﬂéﬁ@-mm@oc%ngte,
aIkyInDnoan1$ @. 2n | t he aIkyInDno | coho | f~ t he conpoun
50 y

organi ¢ nono Wﬁ?y%ﬂﬁﬁhﬁ%ﬁé b&s?%%a%ﬁ%%rchp%%ﬁdPT§Y£§ ?%%ented
by theg equaéif’ébc(yla?ﬁat(éme&e'&‘ rhre§ref;39£§m&9§g§ ﬁgeky%g@?aunber 30 of

pol ynmeri zation whi'ch is one or nore c) (12) urea urea
urea urea bk RN Behd %onﬁ'%lwl‘ﬂenl’lm%th@@?L@%%@b@balb@téa) . (b) : (c¢) =

N+l n 2, thesguesAsse M‘P@écﬁné‘ﬁ@aarb@nﬂ' NY_t81yBehd QDLso8PhRqEEE Decomes

2n + 2. 22 AHPE?%cllc éalsocyanates such as isophorone diisocyanate
or 4, 4'-dicyclohexylmethane-diisocyanate are preferably

15 used. These may be used alone separately or in a mixture.

The mono- or di-alkylmonoamine selected from
compounds (c) for obtaining the urea compound according
to the present invention is a monoamine having alkyl
group having carbon atoms in a range from 1 to 10,

20 including, for example, isopropylamine, n-butylamine, t-
butylamine, diethylamine, 2-ethylhexylamine,
diiscopropylamine, di-n-butylamine, di-t-butylamine, di-
isobutylamine and di-2-ethylhexylamine. Also, tertiary
nitrogen atoms or oxygen atoms may be contained in the

25 alkyl chain, which includes, for example, 3-dibutylamino-
propylamine, 3-diethylamino-propylamine, 3-
ethoxypropylamine and 3-(2-ethylhexyloxy)propylamine.
These may be used alone separately or in a mixture.

~ Further, the alkylmonoalcohol in the compounds (c¢)

30 used for obtaining the urea compound according to the
present invention is a mono alcohel having an alkyl group
having carbon atoms in a range from 1 to 10, including,
for example, methanol, ethanol, 2-propanol, 2-methyl-2-
propanol, 1l-butanol, 2-ethyl-l-hexanol and 3-methyl-1-

35 butanol. These may be used separately or in a mixture.

The above-mentioned mono- or di-alkylamine and
alkylalcohol may be used alone in separate or in a



The urea conpound according to the present invention has the average nunber
of urea bonding units in one nolecule is in arange from4 to 40. If it is
converted to the repetition nunber n of polynerization irn2}Asgests2003ct ure,
it isinarange from1l to 19 in a case of the nono- or di-alkyl nbnoam ne
and organi c nonoi socyanate, and in a range from2 to 20 in a case of the

al kyl nonoal cohol . I|f the average number 8f-urea bonding units is less than
4 or nore than 40, the 10 thernosettability becones insufficient. Further,

if the averﬁggtgggggg?gLFgéggaggnﬁhgg%rggggfegahigs than 4, scum may be

gener ated due arrn ocess of the
pol yur et hane- ur eaFerabeire thﬁeprgﬁesalmpnglspnyaneteoﬁnrt@@np@mpnamﬁsn of a

kni i Mo peuasd RoSotasBaty cAbSareh! cEABORKA AUBMTE (A cike

bondi ng units exceeds 40, .the uréa conpound be separate out roma
poIyurethanePE?§ﬁn§pFHHFﬁ&l&BpénFéuéﬁﬁsef?érﬁxaBPéékaerﬁﬂﬁing t he spi nni ng

oper at i®n or1§@cy@watet,hgheahzqng@bbg}anafcet he_ a@bmgq% fi@.&%ylalth%eel tic
eteriorated aver age

fiber, 20 “heéf g F hastlc unction

nunber of ur 6BIBEABPRGY nﬁ??cﬁénﬁFéﬁeFﬁﬁﬂﬁ Pﬁaal ﬂéﬁ&@apﬁ&ﬁv4mr6°ig in one
mol ecul e. Thésooghaatef, bbﬁayhOﬁdegauatéSaﬁ&l&Lhﬁgrb@h@m@l nol ecul e of the
urea conpoun g e ent S5 _inven n is adjustable in
ncoor dance wiPRCTAParF arRes s pBELER bea™ spRpARg TR pt AT s aiRsie”

t enper at ur e Hewprefer &bkey Bmealnangetédoﬁram beiGQgCmiKee mweadt ithve i s
prefergbly c d n de .ty F e i i e
polyurg?hanegéégg m@ﬁklbﬂeﬁsmggbuboE’ngggkgla§85§ or. 1 h?ﬁ#br%%%ﬁ%ﬁ
d|nethylacetéﬁ?ééséraNCOW@PNFﬁp}PrUPF&BnéCtmN@nhﬁiﬁﬂgﬁénﬂ& hindiexiedt he

pol yur et hanepyr eaepokyaRfic &dn&i@b'é laﬁa't% YSedenlelralt®d RS MR als@ @nssol ve
"solid conponeg%ﬁgroduct obtaln ter the reaction in another solvent in

whi ch the 35° GrEEnERE I8 p5P§n§FePsC§8P8HP€ 8hd B¢d stracddEgtion  to
t he pol yur et hapeearasegobynehe AquameoaanpleroﬂBUheMb&@dﬁe&n scholas of

N (2 22- Auzu am_no hyl)) pi.perazi.n ect ed fr ( 1 nol
of |s%%horo§é %ggé g%é%gssgbgc?§%l¥ %h%bfggﬁésf%%bpgocﬁs ﬁy%% ocyanate
sel ected fro@p@&)lrartéam@a@tr@@ ﬁlltalsteactﬁlb@rhelcam@@CSb@ﬂn thhmlnrs to result

inab5 dinet E%h@ﬁﬁ&ﬁ@t@% %olk%tltt%&ngf maBKiRg W gfat dyHiqd §AGH.on  nmay be
carried by rlpplngﬁlso hor one di 1 Socyanat e an gﬁ |socyanate into

N (2- ami nonet hyl ) B eFé’ﬂPﬁé‘nddl(§§oP\-"f§Ei ERTditRet h‘}’leécé%‘)&\ﬁod@ However, the
reacti on shagkdraghghed ithel patekatet avluk iionG! whaEnotikersrewWed

20 from the three kinds of compounds as described above,
'blocks active terminals {amino group or isocyanate group)
of the urea compounds obtained from the compounds (a) and
(b). The active terminal deteriorates the spinning
stability of the polyurethane-urea elastic fiber or

25 lowers the color fastness. If the reactive molar
equivalent of (a) is larger than that of (b), the urea
compound is terminated with amino groups, whereby the
organic monoisocyanate must be selected from the
compounds (c), while if the reactive molar equivalent of

30 {(a) is smaller than that of (b), the urea compound is
terminated with isocyanate groups, whereby at least one
of mono- or dialkylamine and alkylmonoalcohol must be
selected from the compounds (c). Preferably, the organic
monoisocyanate is selected as described before.

35 The urea compound according to the present invention
is characterized by having urea bonding units represented -
by the following equations (9) and (10) in a range from 4



10 net hods. The urea conpound thus obtained has the repetition nunber of
polyneri zation n of 1, and the nunber of urea bonding units of 4 in one

mol ecul e. The pol yurethane-urea el astic fiber according t@2Augush288knt

i nvention may be obtained by dry-spinning a 15 spinning dope prepared by
addi ng the urea conpound dissolved in the am de type polar solvent to the
solution of polyurethane-urea pol yner: tthe addition could be carried out
at an optional stage fromthe conpletion of the polynerization of

pol yur et haneg ur polLyper until the .20 initiation. of the i npi,ng. An anount
of the urea'%%n%§0ngstggb% %%%?%i%%ﬁ“?n lPhS“ﬁoW?ﬁ?@?hﬁneigrEglﬁlastic fi ber
accordi ng t ore¢ardprebenavénsgat vehuenysbe sumherhatverhgesenflability and
the dyeability necessary _for the resultant fabric are 25 satisfactory unl ess
the elastic functTc ndithe spinning stability are dama§@d; which is
prefergbly in a range Léon11 to 15% by weight relative to the

pol yur at hane- ur ea oPy r. If the anmount of the urea conpound to be added
is less than 1% by weight, the thernosettability and the 30 dyeability
becone inferior. XContrarily, if it exceeds 15% by weight, an effect of the
thernnsettabilitxxw§*}§' urated not only to deteriorate tk&%ol or fastness
but also to disturb the spinning stability due to the generation of yarn
breakage as well as t©0 ower the 35 elastic function such as strength,

el ongdtli on or el a&fi therecopenyd pcpreéfemahbe arpditalRylmoaocaange brom 2 to
10% by weig 003, 5 I Sel e al.t hough .t h
thernnsettin€1§¥%§8t ggggh%%’iﬁ%?o%gﬁu%?u%ﬁegﬁrgggcg e%uﬁémpégggdég to a
poIyurethaner%Pééﬁﬁﬁtﬁﬂb%Y the egustienfi(bé) ¢wheksinng reprebgnds uret hane
bonds), an exhentepbtthech"REANERERE Eoi?mgf§§a£ﬁaﬂ &Hﬁ&a“@gpohgeogane I'S
- added to the golyurethane-urea elastic Tiber, and, 1n addition, the

el astic functPbfi)and the spinning stability of the polyurethane elastic
fiber y be detegiLorat ed., Knoy nts for  {.Aprovj the t settability
may fgpbe al so uggg fofpﬂ%hifyﬁﬁg]tﬁé poﬁ? rethggg-urea Eﬁgg?ic fiber
according to the presént invefition. Fortexanplfe, at |east one kind of
t hernopl astic polyner _selected froma roup consisting of a
pol yacrylonitrile Pyp8 Bbl yntf2 pol y&r aﬁéeﬁoPVner and styrene-nal eic
anhydride 15 copol ynethaescrbded i n Japadesardt®eas ned Patent Publication
(Kokai) No. 7-3169g2,gmy be simultaneously con ained in conbination with
the urea conpound, "according to the present  1Tnvention. Preferably, in such
a 20 The urea compound having a desired average number of

urea bonding units is obtainable by the adjustment of the
reactive molar ratio between the compounds (a), (b) and
(c). That is, if it is adjusted to be (a) : (b) : (c) =n
: nt+l : 2, the average number of urea bonding units in
25 one molecule becomes 2n + 2 in the mono- or di-
; alkylmonoamine and 2n in the alkylmonoalcohol.

If the compound (c¢) is organic monoisocyanate, the
structure of the urea compound is represented by the
equation (12) (wherein n represents the repetition number

30 of polymerization which is one or more):
(¢) — [(a) — (b)] n — (a) — (c) (12)
0 T 0 0
urea urea urea urea
bond bond bond bond
35 If it is adjusted to be (a) : (b) : (¢) =n+l : n :

2, the average number of urea bonding units in one
molecule becomes 2n + 2.



case, a total amount of the thernoplastic polynmer and the 20 urea conpound
according to the present invention is 15% by weight or |ess, and an anpunt
of the thernoplastic polynmer does not exceed that of the 22rAwgust@A93nd
according to the present invention. It is not clear why the

pol yuret hane-urea elastic 25 fiber cqntgi ning the urea conpound according
to the present invention exhibits an excellent thernosettability and
dyeability wi thout sacrificing the heat-duribility, elastic function and

spi nni ng stabiIit@he|imweyewomp®@ndea@éﬁﬁﬁih@ntbstﬁé @ﬁébene inbenexesl | ent
dyeability and 3tholor f ast ne ffect of a specific

. Sy Dersaused by, he £
ni trogen- cormta ni'Ny THMPBARIPUTPRT fh%?eﬁf Phdl ?eﬁnl BnpBufii€cont ai ning a
specific ruummﬂemﬂlmrea bmndlngmgenfrem 4ntotmer wor iis, ist coaventadsed t hat

a nitrogen- QgeEPEPSH”HuHB¥£”9 g% fi&e?ﬂ?a@kéH”Eh'?ﬂé' 35 ami ne

gr oup selected rirmary am ne an , and having at
| east @&ne n|%tt@ﬁ#ﬂt@nt@tnlﬁgl@r@upangeléEOEdlftOni& ior &ai aegenpfrohen and a

het er ocycl i cn@io AUGHSE; -2 lmoﬁéamﬂhérQﬂ&noré&ﬁ?89h¥n8§§859§nﬁﬂg retains
the acid dye or ., disperse on the other hand, it is surmsed fhat the

excel | ent t%%@n%%e@t%%?$?t r?@ %eFPv%H £Pof EABEUPEAtBBNPOUNd 5 having the

average nUﬂb@Ikﬁim@ﬁ@@l@@Hﬁlnglﬂnth§ aﬁeaagéaﬂaﬁbéfoaf4ukea4sonamﬁg
pol yur et hane-urea e mer havi ng uret hane

tic fi egrent e
bonds and ur%%;t%ohﬁgfe%? %h%ﬂ14tﬂ5 ﬂ?éa gﬁﬁasgﬁ % €an extrenely strong
physi dd@l cr osbéim&settabhyitpgbacbnad basuéemcnhnﬁmtﬂutﬁhémrnua thgstal line

domai A f 3 | of
o s e COBLPLY. niRhsr bRCro8XBbRl RoTONPECHLERESE, BRLRC AL UBERRC,
hydr ogen bonmaYsbﬁaﬁﬁn?r@teﬂeﬂuévbﬂ hiegdhpygh denpegatbeetrehem&nea

conpound, acgpheL8s & the BB@?@BéthéﬁeLﬁ¥@EtbQQstEéVEEBe§ Sﬁéﬁhﬁtin?unber
of urea bonding units_ stron ydr ogen-bonds ;to the urea bonds in

poIyurethanelﬁrE%ee?%%?FCCPPgéWlPBtﬁﬁngflﬁtBnéttéPQSW§FPPﬁ§ &8Rafn in the
pOlyunﬂihanedyéeﬁaehaSAkso fLbetherasuthgegnumbbheomOhxuaebbaaengrea el astic

fib 20 hj_bi I I f
Hovver . hoUlEES SERRBIRG Y BecbPal Rb SR PREC B obak: SengBRF e s SBber at | ve

to | ower a gfuass atpabsurebhapernreefsphancngsﬂapblne demsenyathus, the
hydr ogen bonﬂrbﬁkQ&QKSGrHﬂgeEh@ 89 Hn&ﬁﬁpeba&gkgonweereBylaéeEh%herysta'"ne

domai n easily_heat- resul uret hane-urea el astic fiber
excel | ent |nelPHQ?HéQBtPﬁbFPPt9°1YPr8ﬁhéﬁ§uHFeéfeﬂﬁétapeélééﬁpound

20 whereby the elastic function thereof is deteriorated. The
average number of urea bonding units is preferably in a
range from 4 to 15 in one molecule.

The number of urea bonding units existing in one
molecule of the urea compound according to the present

25 invention is adjustable in accordance with molar ratios
between (a), (b) and {(c). A reaction temperature is
preferably in a range from 20 to 60°C. The reaction is
preferably carried out in an amide type polar solvent in
which the polyurethane-urea polymer is soluble, such as

30 dimethylformamide, dimethylacetamide or N-
methylpyrrolidone. When a solvent in which the
polyurethane-~urea polymer is insoluble is used, it is
possible to dissolve solid component product obtained
after the reaction in another solvent in which the

35 polyurethane-urea polymer is soluble and add the solution
to the polyurethane-urea polymer.

As one example of the reaction, 2 mols of N-(2-



according to the present invention is excessively small relative to the

pol yur et hane-urea el astic fiber;, the 30 thernosetting effect becones
insufficient. on the other hand, if excessively large, tB3August2883¢ing
effect becones satisfactory but the glass transition point of the
crystalline domain |lowers too much, whereby a heat flow is generated, due
to the high tenperature, during 35 the & glnning operation to not only
disturb the spinning stability but also to damage the el astic function. The

pol yur et haheﬁM%m 1ﬁ§§9£g1hélgsé9eé@§d2@r&+ﬂg ) : gfmlloéS prestent
ydr oxy roups a

i nvention is, are froma Xner g gco haV|ng

opposite ter %@g%a fubbe? rEFRm nbPecePar2vWBPERt °Fn a range

from 600 to pmlmﬁm Csdléé@@&aﬂﬁélﬁ‘ (&) C@ﬁe nrexéesdewioh Sagham ne

conmpound and ternl € of nmonpani ne ound. The pol ymer glyco
R HhotBre

i ncl udes, fdt-Earft e YPRrE t3nkrEtthgtBfesubstantialiy Iinear
hono- 6r (Nnnmqnnylacnmﬂmzﬁepmbynsiem dfo$0%pbeeehghtdlmhe rpatyksher am de

pol year bonat i 5t CarFRed B ELERLSUT sofRabBhy BPEERENELE oBR |\ o,
pol yal kyl enaghenyligpgyarate pmb¢eﬁab2eamln@mauhmb)Pipareaanple

 Pol yoxyet hylenes gyl s, PRLYOXYPI RpYLERES] YAGkevePO! KhE! bagBLDYhENe et her

gl ycol, ponoxypentanetherne co e ycol copol yrer
consi sting ofho4l r%t%l%ﬁ@lb?‘éubgﬁﬁﬁt‘? b@! an%payﬁp%b?reheognoup

pol yetiper - 9hM@ﬂﬁo@@DOTH@Pﬁr§Qn@bﬁpbﬂﬂd0£hu§t6Bﬁ3iﬁéaeﬂﬁs greup and
3-nethyltetraneth Iene rougJé tures

pol yt et r amet HSP EHEE £ §B?§éfﬁEioﬁl908F &op6F§LEP900n5|st|ng of
t et ranmet hyl emembep ovip mndaZboﬁdﬂngehhytpropyhemﬂ gnheupolecpleferabl e

bocause of ILs eXefblentyciashinelupel! gtaotlie orfani oo dibsnayanatpoused

for the pol yurethane- accor véntIron nmay be
optional ly ZBr%%¢@%té@V¢@bh?&Imﬁhabﬁcobﬁﬁla9élbE dﬁﬁ apdnaing a

di i soqpanat egpiRh PN d@é‘pétptép§?éﬂbb§ h&dﬁﬁgaﬁhéeuﬂéﬁecoﬁﬁbﬁﬁds0' vent or
| i quefied under t e reactive con |ncI for exanp

4' ~di pheny| ngt FSRLVedi +R0EY %a%geztme a?iﬁ@nw ?HEnEOdFP%E%HSi-@n 2 4
30 and 2, 6- éﬁlybbp@rdthameyaﬁaaepomymaﬂd whéyhaaeﬁeondCbamayaaate a, a,

-tetraq&%hyle XLeng ﬁ égg§gggtgsﬁaé é%ag'gg Iet?gﬁéollggcyanate,

4 41 di cyc exy ||socya
d||socyanatethe palyseryaabient bl pphpnyeitbanganzace, pélyﬁérGHhexanbhhylene

d"SOQM@natelnREigFigﬂlSPetﬂé'§8£Mﬁ§ﬁ&e tetramet hyl ene diisocyanate and
i sophorone diisocyanat
P Xn amount of the urea compound to be contained in

the polyurethane-urea elastic fiber according to the
present invention may be such that the settability and
the dyeability necessary for the resultant fabric are

25 satisfactory unless the elastic function and the spinning
stability are damaged; which is preferably in a range
from 1 to 15% by weight relative to the polyurathane-urea
polymer. If the amount cof the urea compound to be added
is less than 1% by weight, the thermosettability and the

30 dyeability become inferior. Contrarily, if it exceeds 15%
by weight, an effect of the thermosettability is
saturated not only to deteriorate the color fastness but
also to disturb the spinning stability due to the
generation of yarn breakage as well as to lower the

35 elastic function such as strength, elongation or elastic
recovery. A preferable amount is in a range from 2 to 10%
by weight.




22 August, 2003 - 16 mxtures thereof and copolyners thereof. O them 4,
4' - - di phenyl met hane dii socyanate is preferable. The di am ne conpound used
as a chain extender in the polyurethane-urea polyner acc@2dA e
present 5 invention includes, for exanple, ethylenediamne, 1, 2-

propyl enedi am ne, 1, 3-di am nocycl ohexane, 2-nethyl-1, 5- pentadi an ne,
hexanet hyl enedi am ne, triethylenedianfné? “m xyl yl enedi am ne, pi perazi ne,
o-, m and p- phenyl enedi am ne, a di am ne having urea group which is 10
descrlbed in Jap e bI| a 155841
and m xtures the?@ﬁ?éhéglﬁéﬁgﬁ%gg %ifgne aﬁ?%ééh %%%gK%$ %%x%gﬁ%%t

et hyl enedi amaie bacmpioved Bft’@fl&lolm a¢ommmndm$ eaddedneckand sel ected
froma gr 0U&>&Wé€ﬁé}9e 0of1dst 2c Pf OBYE ep&aﬂ é‘ﬂé‘@.hc 1f § e d S Gh 4418 POy Cl Ohexane

and 2-net hyl - pentadlanlne are g nmonoam ne conpound used
as a terni naﬁOIlﬂ]é{:I&# yrethane pRdF bt rameexr Rt pof e HERBPWERENEO t he

present ||n\de;1tmmlﬂcéllmdetsatfm%@xa1:imlﬁm@ ﬂ@n@@éé&h|?dﬁ1ﬂﬁtla5110h as 23
i sopropyl am_n anm ne, t-but ne or_2- ethy Xyl am ne, and a

di al kyl ani né? c%%%’?%t%?%n‘?%%ﬁy‘al B opdt % %‘& %%ty B8 ne,

di-t- butyI ara]msst:ch fumtbubxylmdnﬁe&pﬁa@iﬂgl@ﬁa&ihﬂtﬁ%f%@h may be used
al one or ng’d&té{ﬁanéa‘lé st:.l‘ic 55 trH'X rggr&% %t%ghbe m xed with the

above nonoa ound Iyur uf ea be prepared by a
known poIyurethaﬁ@uUﬂéaarb%cf¢nnlmmt@ﬂnm@gyhetherm@seen@b;lanyemapssive

mol ar 1gmounty,of; P& 3061 hSPEY g@%%é Vgsg)ﬁﬁfgtm@- Pé,-yaéfgé@g et her

gl ycol having a nunber-average nD In a range from
5000 in an EMRfF t35RPHHIRT 50| Vet PYeS 9 bphiteeRR1ON nt BeFeekanplpel ?‘ﬁer

havi ng i socyrnase cg’i@bﬂﬁ)ﬁn@tof hehéﬁwpméﬁlcTp@nyméfesené@w&df@éﬁ golynmer is
" dissolved in_ 35 an t he chai n ext ender

W th the t eriouR PIRkEri Ay BEE T BT R p L ES g oot 8ol ymor | 22
Aueust, 2003cliyurdtizape| yoletdanendr oy edmstmaléideanhednideng to the

preseﬂ%i'“ﬁﬁﬁﬁéibﬁ 0@&@&?9?&@ resegﬁagéyesﬁﬁggéﬂgngé B4t 8P 1N which the

urea conpou accor |ng to rnvention 1tn a range from1l to 15%
by wei ght i sPWohtedben EKOk@h)t%@ pBT%h@%@ﬁaméyub@aspmmyh%neoﬁﬁbnnlc or

i norgani ¢ capoLthed ﬁﬂ%ﬁm@&bﬁéntmﬂh the Yrea compoynd, according to the
present i nvent | ony; 588 ULnl Op-£00uD POLYsrethang urea el astic f1ber,
case, a total amount of the thermoplastic polymer and the
20 urea compound according to the present invention is 15%
by weight or less, and an amount of the thermoplastic
polymer does not exceed that of the urea compound
according to the present invention.
It is not clear why the polyurethane-urea elastic
25 fiber containing the urea compound according to the
present invention exhibits an excellent thermosettability
and dyeability without sacrificing the heat-duribility,
elastic function and spinning stability. However, one
explanation is as follows. The excellent dyeability and
30 color fastness may be caused by the effect of a specific
nitrogen-containing compound, i.e., that of the urea
compound containing a specific number of urea bonding
units. In other words, it is surmised that a nitrogen-
containing compound having at least one bifunctional
35 amine group selected from a primary amine and a secondary
amine, and having at least one nitrogen-containing group
selected from a tertiary nitrogen and a heterocyclic




pol yuret hane. elastic fiber and/or' pol yurethane conpound 10 nmay be added
simul taneously or-'sequentially to-the spinning dope, such as an.

ul travi ol et absorber, antioxidant, |ight stabilizer, gas-i2eAugesty2003nti -
coloring agent,- colorant, delusterarit, 'lubricant' or others. 15 The

spi nni ng dope of pol yurethane-urea pol yner obtained in such a manner may be.
spun into a fiber formthrough a knowt d¥d/.- or wet spinning nmethod to be a
pol yuret hane-urea elastic fiber.' The dry spinning nethod is preferable

f th sti 20 f t d t t Th
Lglyhsgéﬁane g?i% %ﬁggé%ﬁxn?EHeP P%ggrﬁBPyggggkgg Fggggggcyéykilanenf

size in viewdbfpansemdyevenent in thernnsettablllty A preferable range of

it on of or oAt ghbZBehex/ hAMLD 50 H bkl Snbf BRGOUREIEN: 20

relaxation of orientation 1s |ar ef in Ccrys omai n O bex
structure. IFh?ﬁ@°§?h§ﬁblﬂPFHnéﬁtdgFZEGdsfremsthhanreadpempoumd orientation

is tood argepavhhherht hieexeeedsimBdrdbeXurbhe em%gl 'u'n&%sS' 14 JPECONES 100
| arge although the relaxation of orientation econe ,. In_ 30 both of

whi ch cases FRBIBr §EPRI i he #pOM/B@caﬁé¥uHPFhﬁBGrPrGGrPﬁ@sﬁﬁ§ federset
treatnent. Thisai §eg1fnéﬂ€eEOonS}fnrérohair'iﬁgkakéuh@h@aﬁénuke%n@ atleac fiber but

I f | t fib t.h ttabilit d th
rosent i nveRETEn i 8¢ Sh%Rar ERBASESS: RERISHBRALE o G4 ERELInGAT Nioat ment
at 120C wi t hphydigaheayrosskeakr nédnt Aydi2g8€. bBndcketleenelasin adfibre is -
of tengyied ?Xrﬂegtggggkglﬁghgrdgﬁélg Sﬂghgghﬁgglgfugplé %ﬁgyél 2003 18-

wet - - heat treatment (5t eam set 'n-an-a Foce |
t her noset t abPkRipitgean prceihenpre éﬁtlpnﬁenpmgnn|gnderet@m m@bm@lfor t he

actual cir CUEEin@BES%urEhBﬁtt fi@ a&%&ahuen tBaE@d h%Qlte%)éto'Eetcr&%s%r ¥heP
wet - heat 5 thyat nent ane-urea elastic ber accord |ng to the

ure
present inve BﬁgﬁPePQPQbE§ ﬁé§dhﬁe brokeReeHE8eftaBi PAGR defined by the
present |nveﬂémparaiuia?bwhenn&ea bbmbbhﬁdvabueokalhgs&otQ&% %s eobl ens -

liabl h ff t t operty of
the résiit ant RpPBELRE, oRaUiRE, &t BBRoGF LRORVBRER R P ethioredad SRt teabr | c.
The thernDseBtrabgﬂytyyﬁsogﬁanopdefapahhp 6@¥mobondise inThde
pol yur et hanee i 6a, LiRghe ACEAr 413848 ENBR" €3CHbr LAY Qn "Pre f erably

has a streng etaining' ratio TOr & “arter, belng dry- heated, at
180C., If itCry¥stpédinehdpmsan, dnhéhrepplaursihpneyusegordasttds | ow and

fiber, resulting in the polyurethane-urea elastic fiber

20 exhibiting an excellent elastic function under normal
temperature. However, the urea compound according to the
present invention is operative to lower a glass
transition point of the crystalline domain. Thus, the

_ hydrogen bond is broken under a high temperature, whereby

25 the crystalline domain easily heat~flows to result in the
polyurethane-urea elastic fiber excellent in
thermosettability. If an amount of the urea compound
according to the present invention 1is excessively small
relative to the polyurethane-urea elastic fiber, the

30 thermosetting effect becomes insufficient. On the other
hand, if excessively large, the thermosetting effect
becomes satisfactory but the glass transition point of
the crystalline domain lowers too much, whereby a heat
flow is generated, due to the high temperature, during

35 the spinning operation to not only disturb the spinning
stability but also to damage the elastic function.

The polyurethane-urea polymer according to the



the elastic fiber in the fabric is worn'or. broken' by a hi gh-.tenperature.
treatnent, setting or redyeing of the fabric Mire preferably, the
strength-retaining ratio' is 20 60%or nore. The result a2 August, 2003

pol yur et hane-urea elastic fiber may be inparted wth polydi nethyl sil oxane,
pol yester-nodi fied silicone, ponetter-Edelfied silicone, am no-nodified
silicone, mneral oil, mneral particﬁ]éte such as 3 silica, colloidal
"alumna or talc, higher fatty acid netallic pomder such as

nagnesnun1stﬁﬁg@éﬁt01nsah2iaﬁwl§t5@é§5§ed0kkohn aﬂphgr g&g&u der the
normal tenperature such hi gher hatic carb x Ic a gher

al i phatic alR¥RENI BRABEPKYA 6FOBB?yé?h?PEﬁéltﬁhF§HMlB@1§réndsééVaDQné or as

optional ly b&mmﬁbﬁ@Xﬁérh@enﬁﬁﬁééﬁlar weidhe pal ¥urahbanerumeaod! astic fiber
according to %igg gresent invention is seldonlgnltte or woven alone but is
br

mxedly knit MoVBEAARAE NI LI AAPYPRAEPY bBr CALA SXtEBERENOTsi | k or wool
a pol yan de dideinsuchmpsuhl8 and N66ermlpanye$beketlberman@hmaﬁepolyethylene

t er epht hal at QLY y et al at e fi ber
pontetranetijé%ggéerg % égpgﬁépf%22§°£ gg??Sﬁ rd 85bF§a§EEﬁugust 2003
_19- po- IyeSY%Wl@ﬂ%elebapﬁanﬁDﬁtungraﬁoﬁubstanbseligymmnear aAcmbat err ayon,

or covered, 5anghed obubHi skegoryibebbeqsbal ! gh1LLRRES beoform a fini shed

yarn which is.. then knitted or woVven e’'fabric
obt ai ned frPRINRSERFIRicendiel urealyassEli diplpepodrthiaragerodind ,pr esent

i nventigon n&MobﬁthﬂéédhéﬁrdﬁwﬁnbﬁupéﬁycﬂrﬁbhﬁkéhaQBQ f gungakigpegar ment
such as glrdles assiere |nt|g€ ag? dermear an_el astic band

for a sock-t9 f??éh?g.?PpBgﬁ?ﬁrﬁo S&deOIBﬁabyéﬁP?§the§pats,
. stretchabl e gbpm@kmearpreﬁErebthabinebudéngeatorbéndﬁges,-supporters,

GOt THE | NaRRTERFTEE PR e bEFES BT RSy BERBT BupcaRua SEhbodi monts of 1 he

pr esent |nveﬁ@lbﬁetvameéhxlﬁﬁasatbﬁﬁnGéYCQi,eppﬂmakypgntametpgﬁénenance
t her eqfs and @1y@émodpégpeeﬁepaglpsoPa65¥olgaé§ wbhglgﬁl gpb@'“ed bel ow. (1]

Measur enent of strength at break, elongati brea and el astic
recovery A tESEr§Hfh ¥feBecAFPBRgaNY %ub?eé#@éthﬁl§rpéﬁéﬁne gresp by

usin. a. a. ten@@lgetﬁéfeglyiwmecbﬂbiymér188nsﬂ§@ﬂhg§b§r%ét?im&éhyiah@
Kai sha TOY BALD_ W. 65% RH at a stretchlng

speed of 50 %ﬁ?uﬁ1ﬁn?g%68?5#3?§%£5§@g?ﬁﬁg?ﬂeaﬁrBPBaEneg?léﬁarﬁﬁ el ongat i on

at break (%thereof. Of them, polytetramethylene ether glycol,

20 polyether-glycol copolymer consisting of tetramethylene
group and 2, 2-dimethylpropylene group is preferable
because of its excellent elastic function. The organic
diisocyanate used for the polyurethane-urea polymer
according to the present invention may be optiocnally

25 selected from aliphatic, alicyclic and aromatic
diisocyanates, provided it is soluble in an amide type
polar solvent or liquefied under the reactive condition.
It includes, for example, 4, 4'-diphenylmethane
diisocyanate, 2, 4'-diphenylmethane diisocyanate, 2, 4-

30 and 2, 6-tolylene diicocyanate, m- and p-xylylene
diisocyanate, o, «, o',0’'-tetramethyl-xylylene
diisocyanate, 4, 4'-diphenylether diisocyanate, 4, 4'-
dicyclohexyl diisocyanate, 1, 3~ and 1, 4-cyclohexylene
diisocyanate, 3-{a-isocyanateethyl)phenylisocyanate, 1,

35 6-hexamethylene diisocyanate, trimethylene diisocyanate,

tetramethylene diisocyanate and isophorone diisocyanate,



El astic recovery is estimated as a stress-retaining ratio (% at 200%

el ongation by repeating three tines the stretching of the test yarn fromO
to 300% fromwhich the nodulus thereof at 200% el ongati o2 Anguste2{dred in
30 the forward and backward paths of the third cycle. The stress-retaining
ratio (% at 200% el ongation.is calcul éfd by the follow ng equation (13)
Stress-retaining ratio (% at 200@6e|6h3‘ ion (fR/ fS) x 100 (13) 35
wherein fRis a nodulus at 200% el ongation in, the forward path of the

third cycle rﬁ’ix&!’ﬂﬁeée@ﬁ@iﬂ@&’f%ﬁ@é@b@%ﬁné?@ Qhe£90§008/q_= 2Rdmnf, S4i, S ga_nmodul us
at 200% el ongation In - forward path of the t hird.

cycle of th %%%%X%ﬁetg?P%t€h+g©CY?BﬁFB is Béﬁﬁﬁrqh%ehlgher the stress-

retaining ratio a¢h30@&§ﬁi@@g@bmp@unahesaarsseacehésﬂtekbénQEQSEthh@covery-
(2] Estinmation, of heat-durabi t est yarn o iS stretched to

Lo T e e P SterRan e boRa palyier L RealEhing tace8fiareifhte " havine &
surfacé tenpenatnt tonf id8btdede ﬁorteaampﬂethethyléﬁediambﬁelnlqoaLact with

the test yar tely,1 A Ll i.od ngd) Ls
measur ed unt$¥6§%ig? ?gﬂgégalg b?o %%%9°ﬁg5?8h$ﬁén?Onge?eiﬁggtgﬁebperlod
t he hi gher th@nh@é;aUunablhexgmethYIEhediaméneLsteerhyéanedmamlne,

heat - dur abi | {1 yv141D& a§§ﬂiﬁ§ 1 80FLS1 gges not ybe thin or | ean even
after 15 bein 3 §d = redP ggat 3 gh fenpegggﬁ?e and the yarn in

et o
the.fabric |E§?’i‘3é%e‘f‘?‘3ﬁ?m§7%?n 6r‘éé§’a§|€e haviny pgeagrpyR which is
t her maget t abfiés¢yivedesh N&pﬂnb@élnﬂeﬂamhﬂéﬁl@htéﬁﬂgtﬁbQicﬁtlﬁﬁ"5

el ongated by, 100% | eft re of ssurlz d steam at 120C
for 15 secon k%%?eg % hk€§3P|§ngDWSHEPﬁe§ B%?Ego t 950€ PBP 30 seconds.
Then, it is etbyhenddnamanaaahospheoe mtxﬁﬁfééoof1ehhylen5dﬁhh&he after it

7 L o, o o A0SR R lotesdf BRY Bigh LEIBLNGE O,

of the test yarn
t reat ment fofroma@cér@ﬁntPﬁgstﬁblnﬁaﬁéelmnﬂhprppvleﬁhélamenﬁmsébtéblIity is

cal culjaf ed f&Q%LH@cﬁ@hbH&kQﬁeegﬂatQQﬂeéﬁ?l 1Ph§rbBH§ShE§H&hlet %r? = (L 5)
/5 x 100 (14 hi gher the thernposetfability, the nore excellent the

' 30 shape- reP%?ﬁ?ﬁﬁe Broperty of the fabric. [41 Estimation of
strength-reta|n|nghéambﬁoaﬁiﬁé bempgundr isehleated abrh8a&1Ablieskeyann having

o onant | on | P9 BofluPetuhe-ulE2" pbigRLeaBELLE:RE' 08 Bheopeled gt 100%

invention includes, for example, a monoalkylamine such as
20 isopropylamine, n-butylamine, t-butylamine or 2-

ethylhexylamine, and a dialkylamine such as diethylamine,

diisopropylamine, di-n-butylamine, di-t-butylamine, di=-

isobutylamine, di-2-ethylhexylamine, which may be used

alone or as a mixture. Also, 1, l1-dimethylhydrazine may
25 be mixed with the above monoamine compound.

The polyurethane-urea polymer can be prepared by a
known polyurethane-urea reaction technology. For
instance, an excessive molar amount of organic

30 diisocyanate is reacted with polyalkyleneether glycol
having a number-average molecular weight in a range from
600 to 5000 in an amide type polar solvent to prepare an
intermediate polymer having isocyanate groups at the
terminals. Then, the intermediate polymer is dissolved in

35 an amide type polar solvent to react the chain extender
with the terminal blocker, resulting in the polyurethane-
urea polymer.



35 a dryer at 180C for 1 mnute. After being left in an atnosphere at 25C
and 60% RH for 16 hours, a strength at break of the test yarn is neasured
in accordance with the 22 August-2003 - 21 nethod defi ned2isugust, 2088t hough
a length of the test yarn is changed fromthe initial length, the R
measurenent is carried out in a portion corresponding to the initial
Jdength of 5 cm Aratio (% of the strength at break of 5 the treated t est
yarn relative to that of the untreated test yarn is defined as a
strength-retaining ratio. The higher the ratio, the higher the .
heat-durability; thus - the fabric dogg-not becone thin or | ean even after,'
the high tenperature dyeing, high-tenperature setting and 10.redyei ng and
the yarn in FEEE ER%YHC%*@aﬂﬁeérﬁﬁoﬁi?§F¥F fibeakageorfibhgEss igmt i on. of '

dyeabl | i pyeand: cirivem tfiaat mgsaaﬁapﬁé@ J_(rg&tf,@bel,.g 5519}:@ %;ngt f ; g(rjn Les':(qy%rzns .
u y

usin K | tt| A
. KI KA SE?‘%%&UES}%%%IQ )ﬂ ar emp‘-l’("h?q afcgﬁrid&nﬁft? '21“@ RESSAE is put into a
- stainl esén¥epeion é@nﬁarﬁéﬁetég@n hertav 5% aybawgﬂmlisf@h{ﬂao n@ht ai ned from

pol yam denftb@rﬁo@,ﬁrétgagem&gm @;r}dnec;yed with an acid. mlling dye (bl ack)'
4% owf. at ab&t ratlo of - 1: ' 4.0, 90C for 60 minutes. After being
subjected to a Xi Ry f?%‘a??ﬁéﬁ %fﬁ‘t?"t“tnéiéf‘ﬁdag\?fﬂtfﬁra%eteﬁém the knit =~

fabric |§h?|WE%CWPﬁUMt@¢Cmrm recdthedprad e jybhie@:l‘t:.@n,dyed state'is
- estimat edsaacprﬂdirngné@n apd i Her AR - 88k gﬂg@ﬂ $i$LeM consisting of ™

‘crlterl antifth 25 grad rmst dee dyed) 64 first. gr ade
. (most - p @.ﬂ? 'eﬁSt%gﬁg’r REYYPE Ro X‘H{"-?td’éé*ﬁeFoélﬁﬂuh@re preferable. :
t e dyed“%ibll'lﬁ adf#ﬁé %mletammsdweérdye@érwﬁmm tof ahki c of. 1.g ‘weight -and

'the pol yspirmanfy bepe pangeknid shabnkeaplo ?t%e nl gpt ng; 3 'agﬂd% teceirvv' tﬂea .'
I I W .

0.8 g/L I sol.ut.i on, 300 ce. After

kni t faba(rjlﬁ:%}xg% ;t ReCHE T’ﬂt}i’éldﬁgﬁ'sgﬁ? e"ecﬁlsttﬁétbaﬁ‘élknlt fabric of the -
© test yar%qrénesﬁem,e@oé@@@mhngetostemtgradcareaanma&ron system The:- .~
“'hi gher tdwhegisade, the deeper and 35 nor e -preferabl e .the dyed color. Al so,

‘thg‘color ‘contam nation of th # e fiber. bare knit fabric is
estimated in. % g‘ e SRPEN° hgo %/ RGcUESR | PRIYRAT 22 ‘August, 2003--- 22
' syst.em &9¥§|l§€ n%j"cﬁucélr at Bapaef rofy dod |Sfptuln gnadea (fitsdr : fpakel y SRV
. col or - strairelgy) a tkhaamf dESt ogr Rle 4mm%eﬁakxodc19$ Ye & ai ni ng) Th—e hi gher -.
. the gra@ﬁﬂyhbgtﬂ£&§uggg eiglgicsgl U "9ye dry sulnnlng method - R
~ : is preferable’ in.view of the superlorlty in elastlc '
20 . function and product1v1ty , B, oo
o - The polyurethane—urea elastlc fiber. preferably has a L 
large 51ngle fllament size in view of an 1mprovement in |
-L“eAnuseutab¢11Ly. A Dre;erable range or the singie '
.fllament size is from 6 to- ‘33 dtex. Tnls is because the . -
{25' " relaxation of or1ert=t1cn is large& in a crystalline
,_domaln of ,the fiber Structure. If the sxngle fllament ‘
_ sze1sh§£than6(kex ﬂm&caen&tmm:stoohmge,whﬂelflt
- . exceeds 33 dtex, the crystalline size becomes’ too large
| alnhoagh the relaxatlon of orlentatlon becomes small, in
30 both of which cases the crystalline flow becomes
‘difficult during the heat-set treatment. This ls'urﬁe not
only of the polyurethane-urea eldstic fiber but also of
all kinds of elastic fibers.
‘ A the*nose*tablllty used in the present invention is
35 defined by the combination of a wet-heat treatment at
120°C with a dry—beat treptment at 120°C. Since the
elastic fibre is - oﬂfnchmaibyImﬁbaian:aﬂxxlxnngsubpcuxlu)a



5 (6] Preparation of panty hose A pol yam de elastic fiber (manufactured by
ASAH  KASEI KOGYO K. K.; Leona, 11 dtex/ 5f) and a test yarn are subjected
to a covering treatnent (a draft ratio of 2.7 and the nurdBckugistidfdts of
1600 T/m to obtain two 10 single-covered S-twi st yarns and two Z-tw st
~yarns, respectively). The covered yarns are fed to a knitting machine
( NAGATA SI MPLEX KT-6 type; 400 gauges) through all of. four yarn holes to
knit a so-called "Zokki" (high- quality) panty hose of 2500 total courses (a
panty hose 15 wherein all the courﬁes are knit fromthe covered yarns). The
knit fabric is Qreset at 50C, and fhen dyed at 95C for 45 minutes. After ‘
bei ng HE5-ECREJLFBAEPENK| AECRR 30 FredHt dé’rﬁi-ft‘.’r)ealtréda% a¢twalsof t ener, the knit-
: fabnfcprsacel@ut, eﬁeatﬁ@ﬁﬁtoﬁ@tdalﬁﬂﬂut}eaisegﬁtlrﬂ\ﬂttﬂé ﬁ@éﬁ&f rized Stea&n 20 ﬁt
120C Qr.,13,8860 t ri 120C for 30 seconds. The
knit fabri gtf‘gg ggefﬂog fg%l%%%’f% ém‘f otg’t :lndnlrefﬂmsitr‘?n&ﬁ Sat nospher e’ of
20C andheBydRel esbimehier Haged E1073]*31EEStOll‘lrra-thleortl:‘!rtyf— tdrenms-eea‘abl lity of panty

hgse 2% rAakgpath &Empefy@réegamxﬂéan eqfastdl% *a%%rgﬂfpar ed as.
descri bed above i s neasured q%-gr the . eng , the er the -

~ t her nos&t £86i PTEF°oF Pﬁ‘éerffe%‘?nﬁﬁ%e ¢y PREr &N§ [ 8] Estimation of spi nni ng
st abi | ithyrB0s¥Weab hl poy yde £ had e @peannr&gld@mt@nrra@lesd@ pass through

a 40m ) n t |PPCN SElSEN K. K) and e
dry- sptl?i}% i%\% ﬂpn@t‘igoﬁ 4%?55 o]\gé% %Q% $b ?L y nher&t®at 230C to result
in a pdiiphiet ﬁ%m@:fw‘ﬂéa Lidstac imspdf igleny ahepﬁ zetafipiagtake-up speed is.

Loiti aHr)ﬁpfaHS?doﬁttI?é)QéHdmﬁ’hﬁ@l’profdluhfg Bingbgsrandohhep. gadual Iy increased.
e occurs i nni n t ube. Assum ng}

Cunti | 22" Augy

That ¢ FEETBR N R e RO R R R R eER Bt BeBRLAH dh mrni - an

ext r enmpyeopref efaigle 09 aemorsi.ze represented - by the fol I owi ng equat| on
(15) is usegnd Ogol%ﬁiﬂémiarm&ﬂé% fiﬂbe?%a%fifkg'f%yth@%]{e%r&rty of a single v

filament size dteezf)éa cog]ﬁ' 300/ X | er e extremty of a
si ngl e ¥ FAREM f“eF CERRIERHT TG HER SR AT 2 FEY 010 Exanpl es  while
 1he pr é%nbrlmmtaﬂremuelmlgedwgpaeabmraeﬁ elgotescribeg M th reference to ..

- examl ggosi n Yy Mo HRCE2LEH LR eI A EESTL 4RI O T Mot
-the elastic fiber in the fabrlc is worn or broken by a S
‘high- temperature treatment, settlng or redyelng of the
‘fabric More- preferably, the strength retalnlng ratlo is
~ 20 60% or more. I : . |
- The resultant polyurethane urea elastlc flber may be
- 1mparted with polydlmethylSLloxane, polyester modlfled
.. Silicone, polyether—modlfled silicone, amlno—modlfled
silicone, mlneral 0il, mlneral particulate such as

n

- silica, colloidal alumina or talc, hlgher fatty ac1d
- metallic powder such as magnesium‘stearate,or calcium
- .stearate, oil in a solid form under the normal - _
temperature such as higher aliphatie carboxylic acid, -
higher aliphatic alcohol, paraffin or polyethylene, which 7
30 are used alone or as optionally being mixed if necessary.
 The polyurethane-urea elastic fiber accerding to the
 present inventidn is seldom knitted or woven alone but is |
mixedly knitted or woven with a natural fiber such as
cotton, silk or wool, a polyamide fiber such as W6 or
35 N66, a polyester fiber such as.polyethyleﬁe terephthalate
fiber, polytrimethylene terephthalate fiber, or

polytetramethylene terephthalate fiber, a cation-dyeable




15 thereto. (Exanple 1) 1500 g of. poI yt etranet hyl ene ether glycol having a
nunber - average nol ecul ar wei ght of . 1800 and 312 g of 4, 4 20 :
d| phenyl nmet hane: di i socyanate were agitated together to be angmat@(lﬁith each
"other 'in a nitrogen gas streamat 60C- for 90 minutes to result in

pol yur et hane prepol yner having i.socyarate groups. Then, the p-r--epoty ner -
was cooled ~- to a roomtenperature and added'with dry 25 di et hyl f or mam de
of 2600 g to obtain a pol yurethane prepolyner solution. On the other hand,
23.4 g of ethylene diamne and{®. 7 g of diethylamne were dissolved into
1400 g of - dry dinethyl formam de., which solution was added to the o
above- mlm@pr@@ymupmﬁ% FRYRB0 ViEGASePEPRt®F e to result in a

~pol yuret %%M BF cSAAdd, ORntavigled od &martteu afcB2heascal . sec

(300). sobut yl €ne add| i on pr oduc f palya i ound of p-cresol
and di cykterent GHPeR®ate 1 % éﬁ% Yp P/ Wi’ 38 €RER |
N- bi s( 2- Mﬂr@wecmywavénbwyﬂm raefatorZCS% by 35 weight, 2-(2 " ' '
- hydr ox I 0 by wei ght,

y-3 e%l’t‘%t)gébffc Oé% f}b%lay £rb ‘E'?jé ?’5) Ue® haheOu3%a bY 9

magnesi um st % ea conmpound at, 6% by wei ght 22
August , eneetsczzlflteemateqqrrﬂj-w 0w ﬁaﬁifmsemy|lflaﬁﬁé+a§|%¥ b 4- _
di'phenyl et hang: iy Spenpnad & Ard rpiengblsocyandaeibn gabhert ratio of 2 1
2)-to have an aver nunber qof _ urea.hq 0 [Added to -

t he- r esu¥¥Eht2% w@fﬁ B6A %t (‘):'(%\’bel'%arig'l E%nlgg E%b Imé The sp'l nni ng dope -
was - dry- srpualmtrr: Spamvhi fag Sipe@etk-@p%o@lﬂh#ﬁn aﬁdtﬁ h@%ealwalt%nper ature. of

2 QC-to Q z?d ol yi¥ £1 @a%sure@reltaﬁtabqef b?@kt%e&f dtex/ 2f. 10 -
anpl es o]

n d used | aced by that
o o bﬁwwa%ﬁ%ﬁ%ﬁ "ﬁgggaﬁsﬁfnﬁ'@ﬁ?ﬁw@%?ﬁerf&#’a ! Pophorone |

di i socyapsie, atrepitestyld sidnpasabe papeul diaparso of .2 : 1 '2) to have an.:

15 average nunber of urea bondi ng units of 4, that of 8% by. wei ght

consi sting of N,.N-bis(2-am noe |)§ 1- _di.rnet hyl propyl ami ne, | sophorene
di i socyap@$® MORES 5RR wrmseei‘ HECINYENZEQY ratio of 3 : 2 : 2) to
. haye .an averpgge, Pdede fr iwieg khsdbpgfepirtd efbSdimdrats oZ0tak 8% by melght

cOm o g, oL I 20 A0et . ge g Degu KRR DL 0 A pspoyant e anc

have an ‘aver age nunber of urea
bond| ng tmetpenfomarami tHeateoff a8% Eymﬁehgﬁt f@l-SnBF%Eé}ngg PantY .

hose wxll be explalned below. : oL
‘[1] ‘Measurement of strength at break, elongatlon at break .
20" and elastic recovery '
A test yarn of 5 cm 1ong is subjected to a tensrle
‘test by usina a tensile tester (Type UTM-III- 100

manufactured by Kabushiki Kaisha TOYO BALDWIN) in the atmosphere of
'~ 20°C, 65% RH at a stretchlng speed of 50 cm/min to obtaln -

25 a strength at break (g) and an elongation at break (%).
' - Elastic recovery is estimated as a stress-retalnlng

ratio {%) at 200% elongation by repeatlng three times the
stretching of the test yarn from 0 to 300%, from which
+he modulus thereof at 200% elongation are measured in
30  the forward and backward paths of the third cycle. The
stress~retaining ratio (%)'at 200% elongation is
calculated by the following equation (13)
_Stress-retaining ratio (%) at 200% elongation

= (fR / £5) = 100 (13)
35 wherein fR ie a moduius at 200% elongation in the forward
path of the third cycle of the repeated stretching from 0
to 300%, and fS is a modulus at 200% elongation in the



of N-(2-am noet hyl) pi perazi ne, isophorone diisocyanate 25 and 1-butanol (a
molar ratio of 3 : 4 : 2) to have an average nunber of urea bonding units

of 6, respectively,. and polyurethane-urea elastic- fiber@2veugnst2i83in t he
sane nmanner as in Exanple 1. 30 (Exanple 6) The urea conpound of 8% by _
wei ght used in Exanple 2 having an average number of urea bonding units of
17 (a molar ratio of 17 : 15 : 4) was added and a pol yurethane- urea '
el astic fiber was spun in the sane manner as in 35 Exanple 1. (Exanple 7).
I nstead of the urea conpound in anpl e 1, pol yuret hane pol ymer of 4%by -
wei ght _described in Exanpl e 22 Adgust, 2003 -25- 4 of Japanese Unexam ned
Pat ent EREHR T @ BIGh (KA )EINFS Hogs ok t(l";?olrﬁﬁreéttﬁa*ne pol yner consi sting of

1, I4 f)@h&awdmi fﬂ&ﬁd)ﬁ&i(d an&:ltmylmfw remerr g|h)éC§|trB%‘él-n9 a nurrber-average

mol ecu r at

4 --dllba% ?rfa%elodlaqcsozca:ofgr)\aetqé n(géatﬁ'lﬂnar thl’:’afn 5% %Xﬁegéehto 11 :.1) having
~a nunbére aevlaasa@e: mesicemadyar wei ght of 30000) and urea conpound of 4% by -

wei ght E/gﬁr@égrhz_r&cm‘ d\f hlga-t-_lau%(a%lqr{ltl}opropyl ) pi per azi ne, |_sophorone o

dii soc at e and phenylisocyanate (a.nolar- .10 ratio of 2 : .2) to have an
average nurbeteSt Yatdh Hordi F HAGs 16t SﬁrﬁEFEeﬁdH@danéié@d of the urea
corrpOLmeh LtSzﬁﬁhqm: Bxamplcwntacandriahpel pieehhans- siteal piasdd ¢ fiber was

spun- i S - l.e J;atlve nples 1 to 3)
Pol yurlgatl aﬁi%”éf%%asﬁec%ﬁrbe%%mngfel nuf géé ?A?n’ijl E‘tﬁ’gngl ng anmounts -
of thepmlec‘az: cohpgsurid consecadddgh rtHEEXanplnannt@so 0.4 and-18% by wei ght,

- meSDeCé%p@émma?&l(qumﬁﬂat mméagse&eoé) (TResdeSa OmJound used in Exanple. 2
adj ust aave 13- z\veragg h uLea bor&_(ljl ng its 45 (a nolar ratio-
- of 45 DRPSUL/Y R §O§ &F Wé’8§n\/\é?g FOxER PR, 'po"ﬁ'r}fﬁjr et hane- ur ea el astl c
fiber lmasg&pmha It itmee peaded, nﬁhﬁehlegerntl&am@tedur&mne\wr t he spinning

Was ' oeﬁébﬂﬁ:etieqauaecm&anl@rgakﬁesto&ﬁ@&bwLg%e mégowgfggblcgg g;am{)'_e

30 In a pol yuret'hape-urea elastic :

adj ustﬁ?ﬁl%ﬁ%rfégﬂ?&ﬁedeﬁﬁpﬁﬁﬁd B6°BY6 bY1 A gttty athéftirEa corrpound to- 0%

lBy V\Bllgi‘ling (dGeparsati ve exdppleat)a hlgh ‘temperature and the , _

' yarn in the fabric is free from -yarn breakage
'{3] Estlmatlon of thermosettablllty ' S .

_ A test yarn having an lnltlal length of 5 cm is
elongated by 100% and left in an atmosphere of -

20 : pressurlzed steam at 120 C for 15 seconds, after whlch it

- is drled in a dryer at 120°C for - 30 seconds. Then, it is
relaxed in an atmosphere at 506°C for 1 hour. Further,_-

‘ after it is left in an atmosphere at 20°C and 65% RH for
16 hours, a length (L cm}) of the test yarn is measured.

3 In this regard, tﬁe relaxation at 50°C is a treatment for
accelerating the change with time. The thermosettability r
is‘caiculated from the following equation (14): |

Thermosettability (%) = (L - 5)/ 5 x 100  (14)
The higher the thermosettability, the more excellent the

30 shape-retaining property of the fabric. |
{4]'Eatimation of strength-retaining ratio after being
dry-heated at 180°C | '_ _ _

A test yarn having an initial length of 5 cm is
heat-treated while being stretched at 100% elongation in

35 a dryer at 180°C for 1 minute. After being left in an
atmosphere at 25°C and 60% RH for 16 hours, a strength at
break of the test yarn is measured in accordance with the



35 Pot assi um benzoate of 0.12% by wei ght described in Exanple 1 of Kokai
No. 7-150417 was added instead of the urea conpound used in Exanple 1, and
a pol yuret hane-urea 22 August, 2003 - 26 elastic fiber

estimation results of a strength at break, elongation at break, elastic
recovery, heat durability, strength-retaining ratio after being dry-heated
at 180C, 5 thernosettability, dyeabiliTy@chIor fastness and spinning
stability of the polyurethane urea elastic fibers obtained fron1Exaanes 1

Aigust. 20036500 FgpgHeR R y1; A Roal Yileydp o b bk Mt yang

..4N a % $[ Nid1€hphged froM thel Ainitiad, dengtd,- the @&ﬁﬂﬂl&ﬂ@ﬂt.ls-
carried out in a portion corresponding to the initial
length of 5 cm. A ratio (%) of the strength at break of

5 the treated test yarn relative to that of the untreated
test yarn is defined as a strength-retaining ratio. The
higher the ratio, the higher the heat-durability; thus
the fabric does not become thin or lean even after the
high temperature dyeing, high-temperature setting and

10 redyeing and the yarn in the fabric is free from yarn
breakage.

[5] Estimation of dyeablllty and color fastness
A bare knit fabric is prepared from test yarns by
using a circular knitting machine (CR-C type,

15 manufactured by KOIKE KIKAI SEISAKUSHO K.K.). The bare
knit fabric of 1.2 g weight is put into a stainless steel
container together with a bare knit fabric obtained from
polyamide fibers of 4.8 g weight and dyed with an acid
milling dye (black) 4% owf at a bath ratio of 1 : 50, pH

20 4.0, 90°C for 60 minutes. After being subjected to a
fixing treatment and treated with a softener, the knit
fabric is rinsed with water and air-dried, after which a
dyed state is estimated according to a five-grade
estimation system consisting of criteria from a fifth

25 grade (most-deeply dyed) to a first grade (most-palely
dyed). The higher the grade, the deeper and more
preferable the dyed color.

The above-mentioned dyed bare knit fabric of 1 g
weight and the polyamide fiber bare knit fabric of 1 g

30 welght are laundered with a 0.8 g/L detergent solution of
300 cc. After being rinsed with water, the knit fabric is
air-dried. The dyed state of the bare knit fabric of the
test yvarns is estimated according to five-grade
estimation system. The higher the grade, the deeper and

35 more preferable the dyed color. Also, the color
contamination of the polyamide fiber bare knit fabric is

estimated in accordance with the five-grade estimation
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system consisting of criteria from a fifth grade (most-
palely color-staining) te a first grade (most-deeply
color-staining). The higher the grade, the less the
color-staining.
{6] Preparation of panty hose

A polyamide elastic fiber (manufactured by ASAHI
KASEI KOGYO K.K.; Leona, 11 dtex/ 5f) and a test yarn are
subjected to a covering treatment (a draft ratio of 2.7
and the number of twists of 1600 T/m; to obtain two
single-covered S-twist yarns and two Z-twist yarns,
respectively). The covered yarns are fed to a knitting
machine (NAGATA SIMPLEX KT-6 type; 400 gauges) through
all of four yarn holes to knit a so-called "Zokki" (high-
quality) panty hose of 2500 total courses (a panty hose
wherein all the courses are knit from the covered yarns).
The knit fabric is preset at 50°C, and then dyed at 95°C
for 45 minutes. After being subjected to a fixing
treatment and treated with a softener, the knit fabric is
put on a foot mold and heat-set with a pressurized steam
at 120°C for 15 seconds, after which it is dried at 120°C
for 30 seconds. The knit fabric is taken off from the
foot mold and left in an atmosphere of 20°C and 65% RH
for three days.
[7] Estimation of thermosettability of panty hose

A length (cm) of a leg section of the panty hose
prepared as described above is measured. The longer the
length, the better the thermosettability of the test yarn
used therein.
[8] Estimation of spinning stability

when a polyurethane-urea spinning dope is made to
pass through a 40pm NASLON (phonetic) filter

(manufactured by NIPPON SEISEN K.K.) and dry-spun through

two orifices of 0.15 mmg of a spinneret at 230°C to

result in a polyurethane-urea elastic fiber of 17 dtex/
2f, a take-up speed is initially fixed at 300 m/min for
five minutes and then gradually increased until yarn
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' n*eabage occurs in a spinning tube. ‘Assuming that the
take-up speed at which the varn breakage occurs is X
m/min, an extremity of a s;ngle filament size represented
by the following equation (15) is used fo? estlmat1ng the

5 spinning stability: _
Extremity of a single filament size (dtex)
= (17/2) x 300/X - (15)
~ The smaller the extremity of a.Single.filamenf size,
the better the spinning stability. '
Lo . S T _
‘Examples . _ _
: Whlle the present lnventlon w111 be more concretely
descrlbed with reference to examples, it should be
. _ aPPIEClated that the present invention is not limited
-15 thereto. B | o '
(Example 1) , : , .
- 1500 g of.
'polytetramethylene ether glycol hav;ng a number-average
N molecular weight of 1800 and 312 g of 4, 4- -
20 diphenylmethane dllsccyanate were agltated ﬁogeeher to be
‘reacted with each ‘other in a nitrogen gas stream at 60°C
for 90 minutes to result in polyurethaﬁe prepolymer
: hawlug 1sucyanate groups. Then, the prepolymer was cooled
to a room tempera ure and added with dry o -
25 ' dlmeuhylFormamlde of 2600 g to obtain a polyurethane
' prepolymer solution. On the other hand, 23.4 g of 7 _
ethylene diamine and 3.7 g of diethylamine were diséolved
'_ into 140079 of dry dimethylformamide, which solution was
added to the above-mentioned prepolymer-sclutien at a
30 rocm temperature to result in a polyurethane-urea polvmer
soiluticn having a v1sc051tv of 320 pascal sec (30 Cl..
'Tsobueylere addition product of- polyaddltlon
_compound of p-cresol and clcvclonentadlene at 1.5% by
weaight, N, N-bis{2- hydroxyethyl)—t—buuylamlne at 2.5% by
35 - weight, 2-(2'-hydroxy-3", S—dibenzyl—ohenvl);
benzotriazole at 0.3% by weight, magnesium Stearate at
0.05% by weight, and urea compound at 6% by weight
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consisting of N-(2—aminiethyl)piperazine, 4, 4-
diphenylmethane diisocyanate and phenylisocyanate (a-
molar ratio of 2 : 1 : 2) to have an average number of
urea bonding units of 4 was added to the. resultant '

5 polymer soclution to be a spinning dope

' The spinning dope was dry-spun at‘a spihning speed
of 600 m/min and a hot air tempefature of 230°C to obtain
a polyurethané—urea,elastic‘fiber of'17 dtex/ 2f. '

10  (Examples 2 to 5) _
The urea compound used in Example 1 was replaced by
that of 6% by weight consisting of N-(2-
amlnlethyl)plperaZLne, lsophorone dllsocyanate and
o 'phenyllsocyanate (a molar ratio of 2 : 1 2} to have an
15 - average number of urea bonding units of 4 that of 8% by
weight ‘consisting of N, .N-bis(2- amlnoethyl) 1, . 1-
dlmethylpropylamlne,_1sophorone dllsocyanate and :
cyclohexyl isocyanate (a molar ratio of'3' L2 1 2) to
have an average number- of urea bonding units of 6, that
20 of 8% by welght consisting of N—(2-am1noethyl)p1pera21ne,‘7
-hexamethylene dllsocyanate and t- butylamlne {2 molar
ratio of 2 : 3 : 2) to have an average number of urea
bonding units of 6, and that of 8% by weight cbnsisting}'
of'N—(ZQaminoethyl)piperazine,'isophorone diisocyanaté
25 ~ and l-butanol (a molar ratio of 3 : 4 : 2) to have an _
avérage number of urea bonding units of 6, respectively,. -
.and polyurethane-urea elastic fibers were 5pun in the

same manner as in Example 1.

30 (Example 6)

' The urea compound of 8% by weight used in Example 2.
having an average number of urea bonding units of 17 (a
molar ratio of 17 : 15 : 4) was added and a polyurethane-
urea elastic fiber was spun in the same manner as in.

35 Example 1.

(Example 7)
Instead of tbe urea compound in Example 1,pokyurethane
polymer of 4% by weight described in Example :
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4 of Japanese Unexamined Patent Publication (Kokai) No.
7-316922 (polyurethane polymer consisting of 1, 4- :
butanediol, polytetramethylene ether glycol having a
number-average molecular weight of 650 (a molar ratio of

9 : 1) and 4, 4'-diphenylmethane-diisocyanate (a molar

ratio of 0.99 : 0.11 :.1) having a number-average |
molecular weight of 30000) and urea compound of 4% by

: weigh£ consisting of N, N'-bis(3-aminopropyl)piperazine,
- isophorone diisocyanate and phenylisocyanate {a molar

ratio of 2 :+ 1 : 2) to have an-average'numbe:'of urea
bonding units of 4 were added instead of the urea '

. compound used in Example 1, and a polyurethane-urea

elastic fiber was spun in the same manner as in Example .

1.

'(Comparatlve examples 1 to 3)

. Polyurethane-urea elastlc fibers were manufactured

 while changing amounts of. the urea compound to be added
in Example 1 to 0, 0.4 and 18% by welght, respectlvely

(Comparatlve example 4) _
The urea compound used in Example 2 adJusted to have

an average number of urea bondlng units 45 (a molar ratio

"of.45 : 43 : 4) was added at 8% by weight,rend a

polyurethane~urea elastic fiber was spun in the same
manner as in Example 1. However,‘the spinning was
impossible because yarn breakage often occurred.

(Comparatlve example 5)
In Example 7. a polyurethane urea elastic fiber was

produced by adjusting the urethane compound to 8% by
weight and the urea compound to 0% by weight.

(Comparative example &) |
Potassium benzoate of 0.12% by weight described in

Example 1 of Kokai No. 7-150417 was added instead of the
urea compound used in Example 1, and a polyurethane-urea



4 0-04) G .- Ntoa0Ok "1 .,{,TwmwmOa.l '"0Oto43 b HvvvVviInN
Il vtoMN d d rd 4-J o p. n144 ri r AOO4.! 41 U000 44 u a 11)
44V (dH 4) vavvvyvto.i Nvl .-1 N40 -d Oa N R .i22iXugust, 203b4 >a c
Om I A gHa 'd % tolnv VVin N Nlrﬂ N1 1rd: ,I -0

- 26 -

elastic fiber was spun.

The estimation results of a strength at break,
elongation at break, elastic recovery, heat durability,
strength-retaining ratio after being dry-heated at 180°C,

5 thermosettability, dyeability, color fastness and
spinning stability of the polyurethane-urea elastic
fibers obtained from Examples 1 to 7 and Comparative
examples 1 to 6 are shown in Tables 1 and 2.
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(Examples 8 to 10 and comparative examples 7 to 9)

Zokki panty hose were formed by using the

polyurethane-urea elastic fibers obtained from Examples

1,

2 and 7 and Comparative examples 1,

5 and 6.

The estimation results of the panty hose obtained
from Examples 8 to 10 and Comparative examples 7 to 9 are

shown in Table 3.

X

In a A
z,-1

Table 3. Estimation of the inventive products
Estimation of thermosettability|} Test varn used for
of panty hose knitting
Length of leg section of Zokki
panty hose {cm)
Example 8 61 Example 1
Example 9 63 Example 2
Examplea 10 58 Example 7
Comparative example 7 47 Comparative example 1
Comparative example 8 50 Comparative example 5
Comparative example 9 48 Comparative example 6

It is apparent from Tables 1 to 3 that the
polyurethane-urea elastic fiber according to the present
invention is high in thermosettability, excellent in
dyeability to result in a good color fastness and
superior in elastic function and heat durability, and can
be spun in a stable manner.

CAPABILITY OF EXPLOITATION IN INDUSTRY

Since the polyurethane-urea elastic fiber according

to the present invention is excellent in shape-retaining
property during the heat setting, dyeability during the
dyeing process, color fastness to laundering, heat

durability and elastic functions,

it is suitable for the

production of an elastic fabric excellent in elastic
functions, capable of being fast dyed, durable against a
heat treatment, good in shape-retaining property and free
from "grinning”. Thus, the present invention provides an
elastic fiber material excellent in elastic functions and
good in processibility usable for all fields of fabrics

such as,

as examples,

a circular knit fabric such as

panty hose, socks or tights, a warp knit fabric such as

foundation wear or swim suits and a woven fabric such as
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29 (Exanples 8 to 10 and conparative exanples 7 to 9) ZokkAugustt 00se
were formed by using the pol yurethane-urea elastic fibers obtained from
Examples 1, 2 and 7 and Conparative exanples 1, 5 and 6. 5 The estimation
results of the panty hose obtained froBdOExanples 8 to 10 and Conparative
exanples 7 to 9 are shown in Table 3. Table 3. Estimation of the inventive
products Estimation of thernpsettability Test yarn used for of panty
hosekni t t i n@UieHgt#eat- |RAF Sl bl ZokIPOLPER PRI (%) e B@hbF e
gg%gxoarml e ki@@.&wracﬁ:l&taﬁﬁigrﬁﬂ e Fpoadder lm&ggné%i.pi eid $WIpaAsDEI lﬂ@rgxarml e
npar at i ve .exanpl e npar ative exanp arative exanpl e
Conpar at 1 ve Ap| R TR ISR (VA B coipl B £ 10 A T Ao A RTER {  om Tabl es 1
to 3 that tabmiotyurethane-urea elastic fiber according to the present
invention is high in thernosettability, excellent in dyeability to result
in a good color fastness and superior in elastic function and heat
durability, and can 15 be spun in a stable manner. CAPABILITY OF
EXPLO TATI ON I N | NDUSTRY Si nce the pol yurethane-urea elastic fiber according
to the present invention is excellent in shape-retaining 20 property during
the heat setting, dyeability during the dyeing process, color fastness to
| aundering, heat durability and elastic functions, it is suitable for the
production of an elastic fabric excellent in elastic functions, capable of
bei ng fast dyed, durable against a 25 heat treatnent, good in
shape-retaining property and free



from"grinning". Thus, the present invention provides an elastic fiber
material excellent in elastic functions and good in processibility usable

for all fields of fabrics such as, as exanples, a circul 22 Awgust,f2083i c such
as 30 panty hose, socks or tights, a warp knit fabric such as foundation
wear or swmsuits and a woven fabric such as 22 August, 2003 -- 3 0 outer

wear. Particularly, the pol yurethane-dur@a elastic fiber according to the
present invention is suitable for Zokki panty hose or warp- or
weft-stretchabl e woven fabric. 22 August, 2003 - 31 WHAT IS CLAIMED I S: 1.
A pol yur et hane- uPERTe IS5 (GTA B I%bt ai ned by incorporating a urea compound
in arange from1.to E%dlyumailgiie-iuren palagyied hbitse tiras: pbhydesy whi ch

5 d d f ol t her:
(2 a ni tr oodneasne il L omed idtndy S €1l SO e sha e ne
group sel ecmgmtomraamqm%e’dmnm-m pekmmmarsh il nereand havi ng at
| east %0 ong Cpfc{u‘?ﬂﬁriscgﬂté;d %?%l%@aéﬁr?gct% ff&f‘i&viﬁétnﬁﬁ%ﬁﬁ'&éroge”

and a heterocyclic nitr organi c” di I socyanate | east
one conpound-osEtdEarad fron1a group consisting of a nono- or

di - al kyl monoami ne, an (alp al kyi tEsnat caliol a Ath A SMPAMME ARPOh§Oogyanate. 2.
A pol yur et hane- ur ea elastlc fjber as defined by clalgél wherein the urea

conpound contefSts RPN FHiA ! AMIRL SHHRI TR eME ﬁﬁ%lﬂg from4 to 40
| n one nol qmﬂnfary %;mmramﬂ abysédfmdaaﬂ Cavh g £ Cpured lmuﬁg)aanlieaﬁt 25 (2):

h fib
defi ndl by S AILRRITHE SRt ool AT SRR A i FET bR bund (o at

| east one MHﬂtEﬂﬁ&Hﬁ&ﬂﬁf&(hﬁtﬁ{pQR@ﬂIENﬁﬂEﬁ@g@pr pi perazi ne and
bi functional piperazin er 4 L h urea elastic fiber as
Pof Aﬁ{%f%&?;gc c\i/\%er e&*aw%e i

‘defined by any one of ai s conpound (c) is.an 35
or gan| C nonoi Socyanat e(C) at least one Compound selected from a

group consisting of a mono- or di-alkylmonoamine, an
15 alkylmonoalcohocl and an organic meonoisocyanate.

2. A polyurethane-urea elastic fiber as defined by
claim 1, wherein the urea compound contains average
number of urea bonding units ranging from 4 to 40 in one
molecule, represented by the following equations (1) and

20 (2):
—N—C—N— (1)
.
H O H
AN
25 N—C—N-— (2)
7
O H
3. A polyurethane-urea elastic fiber as defined by
30 claim 1 or 2, wherein the nitrogen-containing compound is

at least one kind selected from a group consisting of
piperazine and bifunctional piperazine derivatives.
4, A polyurethane-urea elastic fiber as defined by
any one of claims 1 to 3, wherein the compound (c) is an
35 organic monoisocyanate.
5. A polyurethane-urea elastic fiber as defined by
any one of claims 1 to 4, wherein a single filament size

is in a range from & to 33 dtex.



5. A pol yurethane-urea elastic fiber as defined by any one of clains 1 to
4, wherein a single filament size is in arange from®6 to 33 dtex. 22
August, 2003 - 3 2 - 6. A polyurethane-urea elastic fiber zésfi'éw&@@:’.by any
one of clains 1 to 5 wherein a thernosettability is 50%or nore, and a
strength-retaining ratio is 50% or nore _after being dry-heated at 180C. 5 7.
A net hod for producing a polyurethane?u@@a* el astic fiber, wherein an

i nternedi ate pol ymer having isocyanate groups at terminals by reacting an

excessive molar amunt of) orgamhe, i socvanale; ui khuopal xal kukenga ghher
gl ycol having a nuhber-average nolecular wei g n a range from 600 to
5000, a di amne conpoiindlabms al mendanvierebnpauhblesmesethabed ittt hSeach

other to obtidd) oA ROIYLI hAARCsHEEAG DAL YEREIndAY BalEEAiC0BRAUBE Obtai ned
from bifunctional. piperazine derjvative, orgaglc di i socyanate and organic
monoi socyandtere saferfedbe bnghdry1Bepbegurbt h8feCurea polyner in a range from

1to 15%by weignt, ahlmetnhwhi ebrapeodihenndi §S§b1?drhlﬁhan@!ﬂu&@hde type
pol ar solvent_to result in ol yuret hane-urea, solution which,is then
ry-spun t o BEEBWES t FEOCPol YAPEPRANED T BEeEREQipESr PRAYes having
isocyanate groups at terminals by reacting an excessive
molar amount of organic diisocyanate with polyalkylene
ether glycol having a number-average molecular weight in
10 a range from 600 to 5000, a diamine compound and a
monoamine compound are reacted with each other to obtain
a polyurethane-urea polymer, and a urea compound obtained
from bifunctional piperazine derivative, organic
diisccyanate and organic monoisocyanate is added to the
15 polyurethane-urea poiymer in a range from 1 to 15% by
weight, all of which are then dissolved into an amide
type polar solvent to result in a polYurethane-urea
solution which is then dry-spun to become the
polyurethane-urea elastic fiber.




