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ASKS- R654 - 1 DESCRIPTION POLYURETHANE ELASTIC

FI BER AND PROCESS FOR PRODUCI NG SAME 5 [Technica

Field] [0001] The present invention relates to a ASKS-R654
pol yurethane fiber excellent inqstability during

texturing and to a process for produ0|ng the sane. 10

[ Background Art] [0002] A polyurethane elastic fiber

is a stretchable fiber excelDESORIRTIAN el astic

function, and is mxed and knitted or woven with a

pol yam de fiber, a polyester 15 fiber, cotton, andt
I|kePOiHHREEﬁﬁNEaﬁLAﬁﬂﬁﬁlEEBﬁﬁv&NQuﬂRQQHS%ﬂ\QRHﬂEQDQCING SAME
the non-clothing field such as for diapers, bandages,
suppPrters sks, interior materials of autonobiles,

net sl Bl pEgRS B5el@l1 as in the clothing field such

as fprodoundati ons, socks, pantyhose, 20 SW maear,

sport swe and | eot ards. onur t han

ol st s T RBIOFE e R HERTEON s Pl GEOF EPORnPRyY LPRERane
f|beflbsrusmaélyemarpndsaaullrbyeded;ng1Xegtkpungednd to a
o0 FLAEdLONGD. PRI, oRul Lagh 25 Tabric T dyec
ponU$%¢h@m@umdb%rt]s war ped or covered, friction is
genef@i@sh between the fiber and a reed or a guide.

Mor eover,” when a pol yurethane elastic fiber is mx

and  kni th g byugeieane fei st b fsbgénéﬁa@eatﬁéﬁabéﬁle fiber

the diber130c apd an oui e oF @uh@tibhngaﬂaeﬁbemlybanand
the frjction resistance of géhane el as

fi beftstef way sV OEdhsY AhE y%?%yﬁ?é Ra bﬁérd?priN§§ter
pl aceipangd @o{ﬁ&ﬁ} can®f théghi gual i tyehawsnytdeer easedcs have

unevenness r oduced act
b earame ey oo 96 ChF, noReetSiri fG Eir LY liBh"as for
re5|$iam@Esd0®sndagespla@ppoﬁndrsunmuehﬂes$ntek$or materials

streaks, | s oceurred 10, bi ndsr o Lhes sLapLiltYsOWAT PRe clothing

texturlng SF
field such as for foundations, socks, pantyhose,

swimwear, sportswear and leotards.
(0003)

When a polyurethane elastic fiber is used in the
field of clcthing, the fiber is usually warped and
covered, mixed-knitted and mixed-woven, and the resultant
fabric is dyed and heat set to give fabric products.

When a polyurethane fiber is warped or covered, friction
is generated between the fiber and a reed or a guide,
Moreover, when a polyurethane elastic fiber is mixed and
knitted or woven, friction is generated between the fiber
and a guide or a knitting needle. When the friction
resistance of the polyurethane elastic fiber is always
constant, yarn breakage hardly takes place, and a fabric
of high guality having decreased unevenness can be
procduced. However, actually, yarn breakage caused by a
variation in the friction resistance does take place, and
unevenness like streaks is occurred to hinder the

stability during texturing of the fiber.
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- 2 - [0004] In order to inprove such texturing
stability, inparting a fiber treating agent such as a
finish oil to a polyurethane elastic fiber has been
commonly done. 5 Wen a finish_oil is inparted in a

| arge anount, the effect of inproving the texturing
stability is obtained to a certain degree. However,
the B#9@tt is inadequate. Use of a finish oil in a

| 'arge anmoutsf@dhefo CAHSESA s@&ebtem@h%aﬁaslﬂ@yn
on the apparatus, and cannot be 10 said be

econgiR&ating o@o%}bex/aﬁ%%l%v%%%%a%ﬁl%lﬁsa%natﬁénlsh oil to

CoNpOshd 1 Pitse Eshe aglhest 00 aMBEIAt 52 8 béLRAI 6bmabhsyhayge .
been_carried out, and, nethods of allo ng finish 0|I§h
to COMRAIH Tibtileapts 4% %lﬁl%%r%%dnje?a?m@% gpapEount, the

S|I|é$féﬁxi@ilimpt@ﬁimgathyeeexh@yEn@eeﬂaﬂisztpsed obtained

(see for exa Japanese Exani ne Pa
bl 12| S Rk AT) RB 02 EREt | SRR nas e bR akREGI e
Pat dide Rubla ciindesh (Kokain Nolabe 239518t rdabpanesauses a

By o Batept o UL oL on, (KokokW) o Moo 2080, 4T cannor be

wever en an I nso maf eri al
a fisakh op |best¢ekrombeal i ber surface, the |nsoluble
mat efg@s drops off the surface durlng texturing to
cause a problemof fiber scum 0006% 25 For _exanpl e,
Japanese Y3&HYWedlPae et IFHBPR & 2P oRNe (F@RBRE} EABNS and

5? 4ﬁ3ﬁ€%£@§?&ﬁ@@§t§ @E:ﬂ@ﬂlsﬂrol?ﬁeﬁéﬁ% EQ@&hgaﬁrled out,

sticki ness of a et hane el asti c er, ic .

comAre g irn 80 LS o rnieh L6 Lt B’ ehhkehpatHoricants

pomdﬁwqhrﬁﬁEﬁét@lBD@psbmpéhesplDd&c&m%nsSIEDaoﬁetheaﬁﬂves
ver ecause_t he

onuret ne elastjc
AT 0o 105 e Tt bt b aERTR A paabdfese Bxamined
pol yRa et miankubbbtart iom, (Kdlecoka] tie. ahd-Hb22} eJapenese

nereierag tad o del BB AR STIRL BTN B,  sprazeste,
st epJap @it $¢ t FxaBbn¢d0PF erur Phiet hoaeionnvéskplyal i Bas 5=
haVQ4?&?@,Q§%@'€@érifﬁe). However, when an insoluble
material in a finish o1l sticks to a fiber surface, the
inscluble material drops off the surface during texturing
tc cause a problem of fiber scum.
[0006]
For example, Japanese Examined Patent Publication
(Kokoku) No. 58-44767 discloses a method, of lowering the
stickiness of a polyurethane elastic fiber, which
comprises allowing a polyurethane solution to contain
powdery metallic scoap in the production step of the
polyurethane elastic fiber. However, because the
metallic soap is in a dispersed state in the polyurethane
solution, the filter and nozzle are clogged to cause a
problem of significantly increasing the pressure in the
step to impair the step stability.
[0007]
Furthermore, investigations have also been carried

out to improve the texturing stability by modifying the
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out to inprove the texturing stability by nodifying

the - 3 fiber surface, and nethods including the

foll owi ng ones have been proposed: a nethod

conprising adding an aliphatic saturated dicarboxylic

acid so that the fiber surface is made to have
consi der abl e unevenness (Japanese 5 Exam ned Pat ent

Publ §idea ¥ oy Kokok gndione hddssinclaging thet hodlowing ones

COMYd i %éﬁ%ﬁ&p@%au"a %Héﬁ%& Q&Mgapgs@ngpgsaihg an

i soelectric p0|nt toap yuret ane, and | ng a
| ubra B3yl ¢ | 37 BEF e AgehEa FROEHRLE n@ﬁ@nsgotbﬁ*at thpefiber

fi bedystddAces I BadOUEhenefe t @oRNaV8e FABLE Chh¥venness (Japanese
propertles 10 _and decreased stlcklness (J

apan
Pat GRTATAIRT A G2 T NeUD 1 Bo76580) (KPEkYE Nopyand PABeL: and a
met hesksh s@n@sihip fken @ aﬁ@iﬁ@rﬁéhﬁ@@ §hﬁﬁété ﬁabﬁhghaVSpec1f1c

suffici t texturln st abi | fé% %E% osur e E

| nveht? Y5 PrRbienk 1D R BT TRy tﬁ% |h§‘}%ﬁf bHf @
[OOOBpoﬂTmatim@cflmﬁsmhmgpa@eentlmnmemblmntlsntae that the
Pextuioy SSFiad 6%9""9%%5’%%%2%5 Rl SEELERy Properties

i nveand orgcien st es2ickines s, (Japanepe obitent Publication No.

pol yy-e3dpdie, el gsfdLef! b%eﬁhgﬁ iéhr%\@hgﬁgrgé‘ﬁﬁgtyﬁéﬁe a

br ea age urlng warpi ng, m xe
m xeeR E@PnQrﬁ&a%%th5¢h¢é havei eubficheyh a@étvryng
havi s lectegsed unevenness, and that is economica

because an adhesi on amount of .fi ber treating 25 agents
suchl s al eswre ohi Fhe sIevartionhd a process for

pr oduei sl 4 S@nBe MRS HPr 1S9l vhignt hén Pr obl ens]

[ 000 a result of intensively carrying out 30

i nve ?@%lions to sol ve the above problens, the

present Thnmwbjmeth@ﬂetmespﬂweemd iheénaipol yarevhpnevide a

eIa er_cont ai ni ng eC|f|c or gani c
par t %f%s st ﬁ%ehava%%l%pgig Fc® f?%i?%égdl%oFgggﬁgygg
t he $mﬁﬁzixtyuuiT@@e@bjectfwfctmenprepenpeimVeBt$humsin more

eXC‘%ﬁé@%ht :E(é ufé gzt‘gélé’é api ﬁbiyurggﬁaﬁgeglgﬁfct BUSer tnat

achi e
shows decreased yarn breakage during warping, mixed-

knitting and mixed-weaving, that can form a fabric of
high gquality having decreased unevenness, and that is
economical because an adhesion amount of fiber treating
agents such as a finish oil is small, and a process for
producing the same.

[Means for Sclving the Problems]

[0009]

As a result of intensively carrying out
investigations to scolve the above problems, the present
inventors have discovered that a polyurethane elastic
fiber containing specific inorganic compound particles,
and having specific protruded portions on the surface and
specific frictional properties shows excellent texturing
stability, and they have thus achieved the present
invention.

[0010]
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invention. [0010] - 4 That is, the present invention
is as explained below [0011] (1) A polyurethane

el astic fiber containing 5 inorganic conpound
particles that have an average_pgrticle size of 0.5 to
5 m and that show a refractive index of 1.4 to 1.6,
and having at |east one protruded portion that has a
maxi mum Wthth of, Ocl5%e tprésent ninventieoheks s f axelapesd
120- gth in the fiber axis 10 direction. [0012]

1&0
(2) The Solyurethane elastic fiber according to 1
ment | above, wherein the pol yurethane elastic

fiber coptping f&PMPePPako® dD8ebYcWEIgEE 8fntaining

i norgani ¢ conpound ~ 15 ﬁg;t!cles. %0013; és% The

pol YA A Frte” FABRPUNE | BRFCheke? dFigt e Is op gverace

mentd oned. BDOYE; - WHEr @i & thesi fpr dank Ct GOAPONSE a refractive
particles are porous silica having a specific surface

20 ardenfofob- 4 ot Bob- f/ A [DBIL}Y ?l) lapet one protruded
ol i i . i n n 1

ol i elentle SEEpSRophng o, 0ny (ong o6 o ehe
dynafilee f rswtfarce t heeeol2@gahnkéngtknintting Hekdleakss

25 from0.2 to 0.6. [0015] (5) The pol yurethane
irectiorn. . .

el astic T iber according to any one of 1 to 4 nentioned

abovEQOIwherein the coefficient of static friction

oD, o0 Delnd e e RnEL S ot B30 LepeEpis o 2
fi berenicconed ngPe e anyhevaen ofhe pPol puhehbrbRedlapbie, fiber
wher&h i 4 hes changep Wi he o t10%8 KafhelgRt | 6W PEoE§8nic compound
pol yuret hane elastic fiber to

particles.

[0013]

(3) The polyurethane elastic fiber according to 1
or 2 mentioned above, wherein the inorganic compound
particles are porous silica having a specific surface
area of 100 to 800 m*/g.

[0014}]

(4) The polyurethane elastic fiber according to any
one of 1 to 3 mentioned above, wherein the coefficient of
dynamic friction thereof against a knitting needle is
from 0.2 to 0.6.

[0015]

(5) The polyurethane elastic fiber according to any
one of 1 to 4 mentioned above, wherein the coefficient of
static friction therecf against the polyurethane elastic
fiber is from 0.3 to 0.6.

[0016]

(6) The polyurethane elastic fiber according to any

one of 1 to 5 mentioned above, wherein the change with

time (after allowing the polyurethane elastic fiber to

stand for 16 hours at 70°C) in the coefficient of static

friction thereof against a nylon yarn is 0.1 or less.
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35 stand for 16 hours at 70C) in the coefficient of
static friction thereof against a nylon yarnis 0.1
or less. - 5 - [0017] (7) A process for producing a
pol yurethane el astic fiber, whigh_conprises finely

di spersing inorganic conmpound particles having an
average particle size of 0.5 5 to 5 mand show ng a
refrE@3¥k index of 1.4 to 1.6 in an anide-type pol ar

solvent, and Of Yo SpE&H: NEoA pPOIYEL 84 NANEo SPhRBEASNe elastic
dope _containing fromO0,05 to 1096bgi%m5|ght, based on

t he PoPsim et ,CHRPE hee nbtyahY cd i eBrpotng 1norganic

par téshsand Godhei Preseniviny eah i ohetSgexphat hetlebeliow of 0.5
in detail. [0018] The pol yurethane elastic fiber of ,
the 7 ez et angemWord hastefrRehEVe | befesupfate? B 1.6 in

| easin %}@idéﬁ‘&%é Vi§bYat a5 @By OO} I HH A4 POT é%}@ﬂnb@g‘! ag a

maxi num w dt h of 0.5 to 5 m per 120-m en%tg bg .

t he B3 bEtraihane s pHet 0%, d9pencehea bR bR utEdMpdr P Poho 10% by
has oo 1t JTUPR sedl bR Bhe | By PE&OhONS, M It bRet £xbUGENYC
stabilit econes jnsufficient. Wen the protruded
port‘??f??‘?v%% apaﬁjéjx?iﬁ%vw dth more than 5 m the
protrudedriporpreose20 beconesca tefegplasdnddtbelow in detail,
phystﬁﬁﬂ Properties of the fiber becones poor. The

nunber &? protruded portions nust be at |east 1 per
120- m | entd polyhecthbee slashte fiherhefftherpagient
dlreﬁﬁééﬂki eﬁagheiﬂugpgrfiﬁe%¢$§rf£§§p Lpejahovesne

val ue, excelTent texturing stability cannot be .

obt ai k2t 1v¢ D103 r TheP PP bF de@ dopbF  PONNABEBENE Maximum width

desi gpaj es opéoﬁr@,“dﬁé‘}_ 1%6’%1{10119 LED [SSPREt FiRtNExi s
average surface ‘or’ the fiber surface, and the sﬁapel
doesdimtcthitn er Wsen obige agroheudod npri hupnwhdshai gaximum

frompO to.5 m The mexi pum hejght _thereof fro h

{1 bl ek 196 L 75 prErEr AbPylhs o, BBt F 307 EEBboOFY

The lpotyne et hamef 81 asént. f i Beenofthé herpteséatl portion has a
maximum width more than 5 um, the protruded porticn
becomes a defect, and the physical properties of the

fiber becomes poor. The number of protruded portions

must be at least 1 per 120-um length in the fiber surface
in the fiber axis direction. When the number is less
than the above value, excellent texturing stability
cannot be obtained.
[(0019]

The protruded portion herein designates a protrudent
portion with respect to the average surface of the fiber

surface, and the shape doces not matter as long as the
maximum width is from 0.5 to 5 um. The maximum height

thereof from the fiber surface is preferably from 0.05 to

2 pm.
[0020]

The polyurethane elastic fiber of the present
invention contains inorganic compound particles having an

average particle size of 0.5 te 5 um and showing a
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35 invention contains inorganic conpound particles

having an average particle size of 0.5 to 5 m and

showing a - 6 refractive index of 1.4 to 1.6. Wen

the polyurethane elastic fiber contains such

i norgani ¢ compound particles, the fiber has the above
shape properties of the fiber surface, and shows

excetd mraciphysi tedepropet td ese 5. §002Mhemhehet pelyurethane

averae Al L tffﬂ)@r St dPnl e5Sh NAODaZn I camPbOhAUHE Eicles,

portion an adequate size cann
t he Tfh%eflmwla@% the abeesushapexeerpentieserfukhpgfiber

stability-of 1he fibes canopiche ﬁgﬂb§!§18§ﬁ ﬁQpertles

Mbr eover, when the average particle size exceeds 5 gm
t he k%@%?bles are likely to clog a filter in the

producti omq%g e@hgfawﬁygl Ca%:‘fﬂ@?é‘esfké‘sléCléégeﬁhaﬁr 0.5 pm,

the fiber S poor properties due to defects
forﬁédﬂQﬁﬁw¢ﬁﬂpﬁﬁ¥¢b¢@s apsng sesafiequyhensbEeakageot be

IS |ikehyn 1h take pligce guringe! eXAUrknges@Lt| hexkbkeent
procedure. [0022] Furthernore, when the refract ve

i ndeseBtutHeg prabitiky 75 besfHeST neananhelsf taipgd-
1.6, medfls a%é{ﬁ tl@geﬁvgfi%grﬁgﬁ‘?l@féV‘@fﬁ‘etQf:‘ceeds 5 um,

particles and t stra | yur et hane pol yner
bec o B@@W@l%%n@re Asikely ekl @log he fibhkepatBnEheof

the };ppédwﬁ@@ngt@ﬂ;aéflghefwff[}uréthaf@@r@ﬂas@ne tDBer, or the
color tone is changed. In icular, for a clear

t ypeF 3R, aassﬂ’?%ﬁtp%h%%%ﬁls?%‘épeﬁFl?ﬁe Yar hoi fiefRgts formed

fibegy axhs shrection, i sanstiessedltangdaZh bheakage is likely
appearance and quality of g fabric_or

pr odt®ts BEROmeT pobrd f%ﬁ%%fln%heoﬁoF§%r&fﬁ%n@rgFggPFg
fibefo@f2} he present invention contains the above

i norgani c conp ound parti cl 30_havi ng. an av rag

par t ol o EFSEReRorE  shen Pre e FhRati 8 BYFRRYRE, v
indq;arﬁldldstns1o®tsndanthﬂnnmmgefofpleﬁetabﬂyGD.65

to lég%fy @f&gh# %%eglgpi£$§cip§é%HéS£h@ﬂgtSg9§%gﬁes and the

fiber, norée prere
sti |$ub®¢@am e}?@lﬂbx?t]@alletDO}W/m%y lwetglht:s significant. As a

result, the transparency of the polyurethane elastic
fiber is lowered, and the color tone is changed. 1In
particular, for a clear type yarn, a slight uneven size
of the yarn in the fiber axis direction is stressed, and
the appearance and quality of the fabric or fabric
products become poor.
[(0023]

The polyurethane elastic fiber of the present

invention contains the above inorganic compound particles

having an average particle size of 0.5 to 5 pm and
showing a refractive index of 1.4 to 1.6 in an amount of
preferably 0.05 to 10% by weight based on the
polyurethane elastic fiber, more preferably 0.1 to 10% by
weight, and still more preferably 0.1 to 4% by weight.
When the content of the inorganic compound particles

falls in the above range, the following advantages are
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35 When the content of the inorganic conpound

particles falls in the above range, the foll ow ng
advantages are - 7 obtained: excellent texturing

stability of the fiber is obtainged; during production

of the fiber, excellent spinning stability is

obt ai ned; and the physical properties of the fiber
becomtaieed | egrtce Blemo2d¢x Mheing of el 1 evnpbublde fiber is

paftdﬁ%é%héﬁfféﬁ%iﬁ%?ﬁf&ﬂdc@ﬁonlgﬁgtﬁé theepartietesent
neet the requireng that the _ pol yurethane elastlc

fi be’?PJIffHSH&i $eakilbhe bF othtabeed poraf obne hak Y RS2 4

MBxi e ds ab £ Oc e t DiSe SMbé dorhdeelfef1bet . surface,
per ﬁé} mlength in the fiber axis direction. [0025]
Int %ﬁ%sent i nvention, exanples of the inorganic

conpound 1ﬁéti£¢ﬁ@amﬁ@|¢mﬁp@mwﬂ1p@rtﬂagﬂﬁséﬂﬁ1satlsfactory as
hydrOX|d na neSIU carbonate, calciumcarb

ool ChAT T AT RGeS e, 1H 6 at ST kAR PR Pk the

and pnlyuzetmxneh@B&stlanﬁxmanuhasymthbeaatsohecarosruded
preferred, ous nthetlc iC a

P pecrtthin b Bfter A0S 01860 7B/ § b Hofelm in the

preffﬁﬁé%’sJ?fé@@ysbéﬁllP@Qﬁﬁriéﬁét@f180t§¥nfbﬁétcax1s
silica can be adjusted by the production process.

TypiEafegriuct i on processes include: a wet process

for ps@zcing silica that conprises mxing sodium

silicate nd sulfuric acijd to forma_silicic_acj solb .
pol yneri ZihgE PR ETFFRE L ARFUE SO ¢ B2 ﬁr?ﬁa#6e2§n rgantc
par teahmsyndnsa aid] ¢bés ngn¢ hedsi zeuinagghageeates bydroxide,
SU|tabIe reactlo condltlon oc

o odieiTe SR caPRiT e S b rulR Compprtall puratny h giticate,
hydnmdgmemgmte$1b£©$b¢osk$®bnm,|MleagasdphatecaEOOQ6]these,
e i Re B eoe DY POLLBN: o ROL Qus- SELLER PDhAINE: B

t he wet Pprocess erein e-di mensf on
aggl oyrethebc av el o7 neavingnt t feepi fhar jupbacecpesa of 100 to

undegoo ShH A2RlL nfoer%Ct[:!r%rf‘%L%@' t oS oAt A% properties of

agglonerates are  all'owed to g 'S approprlate The

|,“(§yﬁﬂh%%§%|$4%1ca can be a justed by the production
process. Typical production processes include: a wet
process for producing silica that ccmprises mixing sodium
silicate and sulfuric acid tec form a silicic acid sol,
polymerizing the silicic acid sol tc form primary
particles, and adjusting the size of agglomerates by
suitable reaction conditions; and a dry process for
producing silica particles that comprises burning and
hydrolyzing tetrachlorosilicon in a gas phase.
[0026]

In the present invention, porcus silica obtained by
the former wet process wherein three-dimensional
agglomerates are formed from the primary particles under
suitable reactions conditicns, and the agglomerates are
allowed to gel, is appropriate. The internal specific
surface area, pore size and physical properties of porous
silica can be varied by varying the formation conditions

of the primary particles. The porous silica particles
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35 surface area, pore size and physical properties of

porous silica can be varied by varying the formation
conditions of the primary particles. The porous

silica particles - 8 have a spegific surface area of

100 to 800 n2/g, and nore preferably 200 to 800n®2/g.

[0027] Usually, when a hard inorganic substance such

as Shave anispetehbtc hmsrbeen zoewent | bhdl ty 88ednf/r, and more

fib [ fd he contact faces of a
gferéa%drgﬁﬂg%@.@o 8 XGh2/

gui nitting needl' € are accel eratedly abraded
duriff2hle production or texturing of the fiber

Al though adld cBy | Syien hargh A 1hd AR | BUISSPEREE  SHER as
of porous silica 10 greatly dim nish abrasion of the _, ,
gui det it Weddrat AT reeen heeprerfutidhl angseexteF j agtiber is
of aatcpﬂic%w@ltfaf@%,??&ﬁ@ c%ﬂg&zl#édit Sbm. . §eopgoap@§%jatléﬁ@ a
'S ructura | e. I J]1C 0 al n a
iry RIS et 4 eSS Y SpRt e ient Haaphe
arepmidhsiidcaof Wettncaidpon) tlootadiwed. byrAhcetigh silica is
process, under. reaction, conditions, thal, stopogrouth; of.,

€ aggdl onerates an avl ng- a small or no nt er na
specifeat surdiacien ssleaataras ven yof i tlee pauidel @sd hesidhg during

a pa{}{é' CAIeocﬁ,'lgtelc% aon&' ’P&@\Eriﬁ%is?f Ag‘sg?jf'@%yé{hagg elastic

such silfi'ca sonetimes has a spe e e area

si mifiidrer theadiae @opvivusikica chs Beracikerabbn Britede-
is likelgy to agglomerate in the solution or yarn,
filter clogging is significant. Mreover, because the
aggl omer atlelsl @ CbRIRRE Rher BFAFEPCDTS t Fed g G AnO

needirecdsn2b Shdit ficafirfadd028a heus{nceaofwhhee carbon)
obt ai ned by the above

porouys sili i ndustrial | L

ot A e Gl T oV AL 97 1IN b B3FT L9 oRpadbhions that
as at@swtowitdsohythophddlohd yatdowev@rhadOngh® small or no
por o silica ace treated so

e i lsolpe ﬁgrf  hat gggicles
sur PR i & ]g'-?a]o%p% ke 3nd YR pbtotsP
si | itgritpsa hysropdodi €ity . off @, PQibusr Si¢é€a nBy Heresult,
MR el SOPIOD Sk i@l XD SoelPE1LOAb 2P LY area similar
pro estlic S s spec
to that of porous silica. Because such silica is likely
to agglomerate in the solution or vyarn, filter clogging
is significant. Moreover, because the agglomerates are
dense, the abrasion of the guide and needle is
significant.
[0029]

A surface of the porous silica industrially obtained
by the above methods is usually covered with hydroxyl
groups and, as a result, has hydrophilicity. However,
the porous silica may also be surface treated so that the
surface hydroxyl groups are masked and the porous silica
has hydrophobicity. The porous silica may be made
hydrophobic by, for example, the follcwing procedures: a
procedure of chemically reacting a silancl group on the
silica surface with an organosilicon compound such as
trimethylsilane chloride or bis(octadecyl)}silane

dichleoride; and a procedure of hydrolyzing alkyl
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procedure of chemcally reacting a silanol group on

the 35 silica surface with an organosilicon conpound

such as trinethylsilane chloride or

bi s(octadecyl)silane dichloride;g and a procedure of

hydrol yzing alkyl 9 orthosilicate in a solvent to

directly give hydrophobic silica. Silica obtained by

any ofthpelbieritetion pebeedres fhyedelvsedvashyengrhobic

as ther sid i casihisa Obtained Bteén%egﬁ'ﬁﬁgeﬁkéd@étibﬁ

above particle 5 properties. F%
pordﬁ%ogﬁ¢4%%ﬁ|%a%c%%oﬂ$%%|@§ 9%%|@%nF ekﬁﬂ%bﬁﬁoBPES

por asist SihdLandd@s Peghi éhémts Yo tRe afbovegpatticle
solvent, and is excellent in dispersibility in a 10

pd)ﬁﬁ%ﬁ%ﬁﬁ% ol uti on. The hydrophobic porous silica
therEﬁ@H@ |nproves the stability during production

step ol t hane_el ast An_adsorption

amount of Y BrHE Lt TR i bR vl 08  G0RaRbeattp Sxcellent.
hy drioxy o Gups pmsowseﬂlhsca hessbighodffheity with an

hydr i S cagl MR :
hydfg%ﬂﬁglé %%%ﬁ%%€$|++%a a%f%gig 1ﬁ5df9pe6?18111ty e
300 Preby ke tiane et @l veliobecalise hydrephekiel Perpusnsilica

di spedsidEdid VimpLO3Ld tﬂbeseg$yy£@§h@aﬁlﬁgaﬁkbau&tb@ﬁ step
of the present 20 invention preferab né? as a

coef?§ ¢ R GIreyame ce125t £¢i bRPaYai adRAFPELAG amount of

needye-fL @ léﬁ&&bﬁ pMbepatihe) CQ@éétEé@ntoOﬁyQYBﬁplcgroups
friction a alnst a knlttln

range® Y f??c§|%%a%§%?n%? Ehegﬁygﬁo %OBhFHEybgg dgpilica
t he émﬁfac@ecOMESt@pmy@pmpﬁéblQSpdnbuags1thurhmglnghe DBA

yarn_theref or h excel ent _ run nd
AR TS Rt b TSI T T T
fi be&xmllletgt iis qinspzersnmlntp. a fabricis
suppp9§§9 . As a result, the quality of the resultant

fabric 1s inproved. 30 [0032] Furthernore, the
pol yur et Hélme ebbpuiretiiaherebisthe fipeenefobhehpuesant

decr £as&0k Vot | 4L PO 4 § EASL O L8UBLHcient of dynamic
friction against a knitting needle of 0.2 to 0.6. When
the coefficient of dynamic friction against a knitting
needle is in the above range, the friction against a
guide, a guide bar, or the like, becomes appropriate
during texturing. The yarn therefore shows excellent
running stability, and a variation in tension of the
polyurethane elastic fiber during its insertion intoc a
fabric is suppressed. As a result, the quality of the
resultant fabric is improved.
[0032]

Furthermore, the polyurethane elastic fiber of the
invention shows a decreased variation in tension caused
by a change in the dynamic friction against a knitting
needle. In the measurement of a cocefficient of dynamic
friction against a knitting needle, when a change in the
tension (T;) of the polyurethane elastic fiber on the

input side that suffers a friction resistance of the
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by a change in the dynamic friction against a knitting
needl e. In the neasurenent of a coefficient of dynamc

35 friction against a knitting needle, when a change

inthe tension (Ti) of the polyysethane elastic fiber

on the input side that suffers a friction resistance

of the - 10 knitting needle, when the fiber runs for

20 nimittesng imeedl®, chhor tess{ibechange forthe minutes, is

te”gi.od“ & éPel%(é?,eFa &ﬁéﬁ%@ Dy gngnééﬁé{‘&n%?d{ﬁe Biber
reed, or the like, is suppressed during texturing, _
and GHESYUPY tH HrLERNG ne@dler thuseeBt aphebihpslike, 1s

| MProuss-o s4 Q933 r e POk HuF £ ?n§n§|@§éiﬁu£i§.’€ 8t the

the present invention preferably has such friction
pnmﬁ%Q?%% it ORtRIRYE T cHBIEC¥Edstatic friction

agai pei3® pol yuret hane 10 el astic fiber falls in the

range fr 0.3100.6. Wien the coefficient. of static

(oot on DRI RRL USSR of Hateic o RP cof | bf pEFRnE

t he abowret T@ngere fdealpby Yy et dacte £ nocbownpaopapeies that
bobhi.n. sho excelle e.s Llity, arn

or ek e AR BYt & hot AL Sar h bagbt 33F e 16 b puretnane
br eaklaaget cauSdeebyf st lskimgtlnd pohger&romne. 3iberg.6. When

dur 119, LEXL | 00 GaN, Pee SUPPL B8Rt 141 2g81GLoNs Bevurethane

coefficient of static friction agalinst a polyure
el astiastipcrilksi ihatesthe valbeee obragpedthy pedgurehgane

a casfdd d.end O{%ﬁ)éﬁ abbop{h i ShbPE &8E09140€ shape stability,
pol yuret hane 20 el astic fibers to be neasured. 0034]
The 381 WA Bt HAFRA A IRt FRUTEHRY o ¥R nY@RR | Age—drop and

pr efserab|yr sdiovge ac £GP 01 EkIBg Ob £ ap60RhELENEAE fibers
of tatic friction qg st a nyl on rn (aft

a L,
al | SWHgq HeP 25 ¥+ b r ‘I“It’:) T PR TS Y houi‘% %‘gd%t?“ofthe

0.1 asefessierdhect comgli 1¢ ofir DEtl@avangitide &1 pelyatethane
70C for 16 hours i an _acceleratjn val uati,on t hat .

{ aketl 35 CHAnRO S tTETTHRAGES 7 obtdvendRratire Phrlicasuring a
consi@sTfataiomt Aot yar &t hbnkct Bbmastsng i biee shbwingthane

chagigjfalgﬁér%%élp%r%t@e%%%s@pegnder t he above

condition of ess shows only a slight change
in frfG@&i4on properties with tine, and can

The polyurethane elastic fiber of the invention
preferably shows a change with time of a coefficient of

static friction against a nylon yarn (after allowing the
fiber to stand for 16 hours at 70°C) of 0.1 or less. The

condition of leaving the fiber at 70°C for 16 hours is an
accelerating evaluation that takes a change with time at
rocom temperature into consideration. A polyurethane
elastic fiber showing a change in friction with time
under the above conditicn of 0.1 or less shows only a
slight change in friction properties with time, and can
maintain excellent texturing stability over a long pericd
of time.
[0035]

In the present invention, the polyurethane elastic
fiber preferably meets the above requirement of a

coefficient of dynamic friction against a knitting
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mai ntai n excellent texturing stability over a |ong

period of tinme. [0035] 35 In the present invention,

the pol yurethane elastic fiber preferably neets the

above requirenment of a coefficigent-of dynam c

friction against a knitting - 11 needle, and the

above requirenent of a coefficient of static friction

agaitRedke pARAIreih Ao st el rement ehdr prefbiabeyt of

Itm_ai rg@éwcoogp@ﬁc% t_UﬂMTh ' itﬂlé%ya Oﬁclﬁly@ré@l?@rtl% perig€ief fiber, and
i me. e supstrate_ pol yper o e

pol ﬁﬁ%ﬁ%ﬁ@%l%%ﬂlﬁ BETOJFURHEPF BNt FBHnOERh Belond

obt aidetbdyef foimexanpl e, reacting a pol ymer pol yol

a dikﬁﬁ@{ﬁnate, a chain extender having
pol y onal active hydrogen atons and 10 a chain

t er m nat drhéhasilgt sa o nod Lyred & onfl tlet pokyuhydnagenslastic

at o.r@igeoro?’o? tl@(a{W\Leer?t oé tc].jfn Hgé yg@{.a ]?%dol:) i nl%ydgxample,
various diols conposedlo a substantially 1 hear
honoeeart oopol ywekyriér sprehyab, pol gessesyahate, a chain

pol y&{@{?@f Al SviR9! YEBY %@%aﬁigé@iv@%%&féé‘én atoms and

diols, polythioester diols, polythioether diols, |

pol yk a¥Foiatieenorat oprhay Hagkt urecppfuaceopoR yneFt bye

t hesg, stipdangesm, Preferred exanples thereof are

pol yal kyl ene ether glycols such as a 20

pol y 1hylene gl ycol, a pol yoxypropyl ene glycol, a

pol yt et r angedryyl @nec£tfies Pby@ddr pPolyol include various diols

pol yoxypent anet hyl ene I c%i copol yneri zed

pol AT St Yol & 1O met Y b 1Y Y ERP R Ayt ore” of BRptymer

and sudh Zdipel ywitpropylehe, grolpetlser copol ypepokpdsteramide

pol yet her gl | f d t 5 ene

oL, SEle Lo TP oy SrgBolettpmaiiybene

i xtpelydiicdiEser sibst ancesl yGirbdraee sdbsi ances, agmixture or

pol v et g 160 A0St HYEOLncds COPPLYFELEZEexamples

pol yet her ycol "forned out of a tetranethylene grou

and theet diretpyl prblyleme gtlep akecabpreopehate an

Vi e of ¢ 30, &h $XERL | $1% &1 ast i Sof YBelhPloylene glycol, a
polytetramethylene ether glycol, a polyoxypentamethylene
glyceol, a copoclymerized polyether glycel formed from a
tetramethylene group and a 2,2-dimethylpropylene group, a
copolymerized polyether glycol formed out of a
tetramethylene group and a 3-methyltetramethylene group,
or a mixture cf these substances. Of these substances, a
polytetramethylene ether glycol, a copolymerized
polyether glycol formed out of a tetramethylene group and
a 2,2-dimethylpropylene group are appropriate in view of
an excellent elastic function.
[0038]

The number average molecular weight is preferably
from 500 to 5,000, and more preferably from 1,000 to
3,000.

[0039]
Examples of the diisocyanate are aliphatic,

alicyclic and aromatic diisocyanates, and the like.
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[0038] The nunber average nol ecul ar weight is
preferably from500 to 5,000, and nore preferably
from1,000 to 3,000. 35 [0039] Exanples of the
diisocyanate are aliphatic, aligyclic and aromatic
di i socyanates, and the like. - 12 Specific exanples
thereof include 4,4'-diphenyl nethane d||socyanate

2, 418@%#@@%@@ di heeegbnbtel ude 44, bi - diphenyimethane

2(5di&é@éyghéﬂéSQ@Y@naﬁfph@ﬁ¥fﬁeﬁha%¥|Hlfggcyanate, 2,4- or
di i socynate a, a,. a ramet hyl xyl yl ene

di | oyt Loner 5t epirehgt et Her @ |Bocyhutene diisocynate,

4,4' 5 ohexyl v
! ad oot amepte ey dnd sBseocyance, 4,

(a- |C§dzfy%mak%@t¢ﬂyl Jphergyanaeeyahet e7dicyclohexyl

1, 6-hexamidyd ene 1 Bl SQEyaNat &yl sh8Ry IWhENGi i socyanate, 3-
di i socyanat e, tetranethylene di i socyanate, isophorone

di i soeyeseteanat ety kploenyd topoyyneieof 1t hekexamethylene

Comta@éqﬁawef@?%{gé@gyfﬁ Y 4 { s%xﬁléﬂ??@é‘)" gs%ﬁgﬂsthylene

di i socyanate 1s pre UE es’ of
chal@@&%Yﬂ}@t%avﬁfgpwwwféﬂ%ﬁ%yan%\ €i ve RygEegencr

at onE, NG kiche by df 1pzd dego Nﬂ&graZGFethé§e|@Mhpounds, 4,4"-
nDIecuIar wei ght diols, such as ethylene_glycol, 1,2-

pr ofYARMRG e Urang | &L b3 pyiRaes gt ycoreferred.

1, 3- g agnedi ol , 1 4 but anedi ol , 1,5- pentanedlm

1, 6- hexanedi ol nmet h 1 anedi 0

di et hyl e iﬂ%%ﬁﬁ % g?%p?h%h% é@?§%§$ nhav1ng polyfunctional

1, 4-acmﬂwﬁum@&neﬂgmmt&amﬂ¢ amell 29e phedys gl eé hapol phiydeazine,

and bi fun amn ch as t hyl e e _
%?%69 ¥n¢%}g 10 % s$e%e%%a§§ﬁ%fgﬁg glycol, 1,2

2IﬂﬂﬂQ@YHﬁﬁE[Eﬂﬁ@ﬂﬂéﬂﬂf@rpr@pyb@h@l@hgd®hn1he3 -butanediol,

m xy{ v/ enedi ﬁ% per m pr¢ ; _

p- pﬁLﬁ%lene |an$§% p% % gé%%%%%%V% ohgkan%exaHEdl%% 2r2

di ardiesiey bhexamer opasedixhied iyt knkenany hecahd NiRcopylene
( rretcj;ml’c%t@d' T lcp@f@ﬂéfmé@iﬁé@héﬁébyéﬁ@ IﬂO) ur ea]

[0041] These conpounds may be used sing
mi xtRipn Y LN o hapet ek ﬁﬁ%@%é%%%%%d@bﬂ%ﬂ%%h as

ol e @Wenediamine, 1,2-propylenediamine, 1,3-
propylenediamine, 2-methyl-1,5-pentadiamine,
triethylenediamine, m-xylylenediamine, piperazine, o-, m-
; or p-phenylenediamine, 1,3-dimainocyclohexane, 1,4-
diaminocyclohexane, 1,6-hexamethylenediamine and N,N'-
(methylenedi-4, 1-phenylene)bis[2- (ethylaminc)urea].

[0041]

These compeunds may be used singly or in a mixture.
A bifunctional amine is preferred to a low molecular
weight dicl. Preferred examples of the chain extender
include ethylenediamine to be used singly, or a mixture
of ethylene diamine and 5 to 40% by mole of other
diamines that are at least one compound selected from the
group consisting of 1,2-propylenedimaine, 1,3~
diaminocyclohexane and 2-methyl-1,5-pentadiamine. More
preferably, ethylenediamine is used singly.
[0042]
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30 weight diol. Preferred exanples of the chain
extender include ethylenediamne to be used singly,

or a mixture of ethylene diamine and 5 to 40% by nol e
of other diamnes that are at_lgast one conmpound

sel ected fromthe group consisting of

1, 2-propyl enedi mai ne, 1,3 35 di am nocycl ohexane and

2- net hyl QXQnmJeeﬁa@nfatﬁmechmetemﬁem@t%llyavmg a

et hyl snedi i ignd 5 é@@ﬁvé'ﬁﬁﬁ’ogér@oﬁm 1ﬂ-§lu§é%§§lcohols

of the chain term nator having a nonofunctional

act iy diRihaR O | Helarel noroer ey, sTRpthagl-2-

met W@anﬂbmuta?n@l O@I@inyﬂ—m@yénal @:ﬁ@paa@éhyl 1-
1- but anol , | - | -Q%manol an g/l - | ut anol ,

nmon HEOProp a‘?ﬁnje OIﬁrOIBYJ SPERT hel™

t- bhuig/tlﬂdmmﬁhea,ndt-ameﬁﬁwdnﬁxyl‘lamn@—e*amjzllhdxyﬂkryi:am nesd

such, as .diethyl an ne,, di me a n

o B TR SR AR AL finS: S YL BMRE; aion-
et h)tbl.tte;xlgdrmumm,e Ginek e i tsyjarojayd and s ofihegkarn bnpoudils2 -

ronoa Ko i ne g d ol e i | hesg, cqmoounds

di altey dm nesed sirefereedin 0 aniwrioss cohdl mopoaykylamine

Know, diechnaol %ﬁf&ic@:@éﬂﬂ elhane $Praegi OMkyldnine is
reactions can be used for the process for producing

st aRIHPHEReriala gePReRteCR? 1 t he pol yuret hane el astic
fiberodanthe present invention. For exanple, a

ur et hane repol yner havjn anate grou at |

mol ecul arKrP‘?‘@'Frﬁ o} ?/% ‘ﬁésﬁ’ Jeﬂu’b?/t}?%%%?fﬂﬁm%tlon

pol yied doM #dres eiaherbe?.QJ:géd(Cmr atite dhisoeyanpse phodiecing

t he ||soc anat.e |s f?m excessi ve untélastic

and otoekgondt SEMS AT chia Tt e

c haifi esat EJl’I‘SI'td‘[E rpemsemm imtdnairmact i ber example, a urethane

hydr. [ onpo

o A G B e e Auls Dt RSt Go0%er

pr eft@lrf@dlqokﬂ yrers wutyse s et ed d@ytt@acp’oiwr:etmrahzealkylene ether

eI a [ o) r
%talng%l% ¥§H§%§ 1S &P &d££§é9§H§t8 £&8 present

| owm ng proce
in an exce581ve amount, and then the urethane prepoclymer

is subjected to a chain extension reaction with an active
hydrogen-containing compound such as a bifunctional amine
to give a polyurethane polymer.

[0044]

A preferred polymer substrate of the polyurethane
elastic fiber of the inventicn is a polyurethane urea
polymer cbtained by the following procedure: a
polyalkylene ether glycol having a number average
molecular weight of 500 to 5,000 is reacted with an
excessive amount of a diisocyanate to give a synthesized
prepolymer having isocyanate groups at the molecular
terminals; the prepolymer is subsequently reacted with a
bifunctional amine and a monofunctional amine.

[0045]
As to the operation of the polyurethane formation

reaction, during the synthesis of a poclyurethane
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pol yal kyl ene et her glycol having a nunber average 30
nmol ecul ar wei ght of 500 to 5,000 is reacted with an
excessi ve anount of a diisocyanate to give a

synt hesi zed prepol ymer having igpcyanate groups at
the nolecular termnals; the prepolyner is
subsequently reacted mrth a bifunctional am ne and a
nonaimmlm i er 1135 (09458 adksicon @frea opeebhang of

the §§4§th%cgﬁmg f&%erﬁﬁﬁfég tQ9n£H§ compound, an

synthesrs ur et hane ner or “during

t he %rea%qu?%fp%lw et RNt pFeph| %e@lraﬁ*ahfahf%w%der

hy dr oG 160N @ 1 H0H € OHP QR £ 1] 2 30T SRt Y PEaRObAT used. The
sol vent such, as di et hyl f ormam de, _di met hyl sul f oxi de

or diffethly| HRTEH RETHRTHES usePrefRr Bedse of

dinemhydapetanrde IS preferred [0046] In the present
inventio ani ¢ conpound $art icles are usual ¥
e

added to TRt BT AT T PETARYC addRgY
par tp’rac:&mcleas aaml sl hanedded ut o othe 1lﬁ)oﬂ'jnerenbaganebastlc

conp e 0
COmPUILL Y g5, Y 3 20 P 200ES 10081, SHAELLAD. sotueton.
be eﬂ&d%dlrmmqartglta cmreycwm mewyﬂermapa@lsenberaéded to a
chai C 0

Com%hué;%@ﬂ?r? ?ée]rs{%?eégr 'r\{g%f@y %%h%rtﬂg 190Lg@Ce, or they
pol yfrmét%rfeﬂci@ﬁem{ﬁm%rﬁrlhr%twfr cﬁamgohmeerge@ctlon or a

st at&xaweﬁ‘r%é@lo@aféé@&f&if OryiBLe Hye 5 gt’lhé' 9@6‘£ganlc
secondary aggl oneration are present in_a polyuretha

spi AR YEPLF 11 ,8S %?%g%?%ﬁe%%%l¥a?ﬂd%@e%?a@epOlYurEthane

dur i 18 SH ﬂg ! artdlf@rrhﬁyedlgb@ﬁeed Nst e Pr ofibiSH i OBarse
of the hernore, the

ol hane astjic 20 fiber. Fur
o0 YA TG 1Y o o D AT LR ST T brRSg hopREa L on
pol )aﬂ'eatgfrraemere& at i€ pobpirdtiusne oé;bmmem:lg @@pler heilter
prot(ruded&portlc?ns be one_ def ec (%s of th

f1 ber: O K ryer £5rS o dnre BTRRA g o vaxe
br eaidren:ge sntrr etriye rpmrd;hcatmreackf ngheelmg}am:@trhame alastlc

B o TG b PR ol o RPTARELE, JRIPELILe PE LA Forge

and RURL rysgcresot vant it thiklaeolvirepoiyeretdapmiec fiber thus

POl Vi a {1 Vhd the protruded portions become defects of
the elastic fiber, and lower the physical properties such
as a breaking strength and a breaking elongation. As a
preferred procedure, the incrganic compound particles are
finely dispersed in an amide~type polar solvent, and the
polar solvent is added to a polyurethane polymer to give
a polyurethane spinning dope.
[0047]

Additives conventionally used for a polyurethane
elastic fiber other than the above inorganic compound
particles such as UV absorbers, antioxidants, light
stabilizers, agents for preventing colcoring with gas,
anti-chlorine agents, coloring agents, delustering
agents, lubricants and fillers may be added to the
polyurethane spinning dope. When other inocrganic base

additives are added, the total amount of incrganic base




10

15

20

25

30

35

a pol yur et hane spi nning dope. [0047] 30 Additives
conventionally used for a polyurethane elastic fiber

ot her than the above inorganic conmpound particles

such as UV absorbers, antioxidans,_Iight

stabilizers, agents for preventing coloring with gas,
anti-chlorine agents, coloring agents, delustering 35
ageradlitingd cantpraferdhly ek @? ney welghidedr t beshein the

pol Nang, sl oy - en. o i nor ' ase
add%#%%%s'aréﬁg%ggggg%ﬁgpgg?a.I%&mﬁ#ﬁg%fﬁgdgfggﬁ?g
baseletersiozatdian vals e prief e bl ys 1994 bit werightobrrhysical
| esidpdiel e PUNMEI NN £baSd | Fe FAdEI {0 O HeEhd Oinorganic
prevent deterioratjon of the spinning stability and

of pIRFERYHY RAOpFtEes caused by excessive addition

of tiwdgiorganic 5 conpound particles. [0048] The

pol yuret hgne el astic fiber of the present_ invention

i s preferdbl POrBHRERHY r3SSHF it gr &0 pot§ i BT Rank
sp: nini sregh tefiogre jc&)_t?ﬁenieﬁimydipmm@@ By 1dr posyimet hane
r a e- e Ve .
P omiar iy i R 5L R SR Ea IRt SR IYLAY -
fir moldyhuoretphysizal yreznsst i arki argl e t tyee ydlagesolvent. Dry
bondsﬁé%rf?ﬁ‘ﬁian ! é@ﬁﬁarsﬁg }%'méﬂpﬁ%inﬂéﬁ%hgr_wet S]'ioinning can

pol y spinni ng dope I n f present invention

pr eferstb| 54 maky af Qom yphey's tohk eprE e 23 1 Uk b9 301l a 4pggrogen

by welghtyanek &h s Al yelopes vi scosity of 100 to 800
Pas at 30C. \Wen the concentration and viscosity are

in EH¥E%Sbove range, the spinning dope production step
and 20 t henh e phdmhge S 381 sy Nop& onbluek €dpradent

the , i ndustri al oductiaon is easjly carried out., For
exarflER S R SRR P Hope v SR gPFentration of 30 to
excessi kgt Wwe tiigh, add ansfeitn Dig tdeps py sk gl Bppef t 000 to 800
t he spinning3§;ep is difficult, and the spinning dope ,
is 15l Pt GYE- 28G ithg REIEEASIdAT AerY kgresity are in
Spi MG KIoRe VASEOSi e $5id®Dnd Wepy pFodicekagestep and
ofteqltakes | ace durlqg
the spinrling step are smoothly conducted, and the
industrial production is easily carried out. For
example, when the spinning dope viscosity is excessively
high, transport of the spinning dope to the spinning step
is difficult, and the spinning dope is likely to gel
during the transport. When the spinning dope viscosity
is too low, yarn breakage cften takes place during
spinning, and the yield is likely to be lowered. When
the spinning dope concentration is too low, the energy
cost is increased due to scattering of the solvent.
Moreover, when the spinning dope concentration is too
high, the spinning dope viscosity becomes too high. As a
result, a problem of transport arises as explained above.
[0050C]
Examples of the finish o0il to be imparted to a
polyurethane elastic fiber obtained by spinning include a
polydimethylsiloxane, a polyester-modified silicone, a

polyether-modified silicone, an aminc-modified silicone,
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spinning, and the yield is likely to be |owered. Wen

t he spinning dope concentration is too |ow, the energy

cost is increased due to scattering of the solvent. 30
Moreover, when the spinning dope;goncentration is too

hi gh, the spinning dope viscosity becomes too high. As

a result, a problemof transport arises as_expl ai ned
abovie. Mif@osh]oEkand| eblbfortereshnshmbnerad pene particles

| mpagi&d 49 @aBo @@&YH6§IB§@516£§§ﬁiﬁaf'PS&dQPt@fnﬁﬁneral
by spinning i1nclude a _pol ydi net hyl s i | oxane,

pol y&&tlerc |¢+%@e%|$1%%%%tl% a%b@y%?ﬁ%raﬁnﬂ?gpﬁalum

Si | | £00Lr 280 @Man@an@ﬂuml§ﬂe§rét§pn§md saﬁldawakngtakoom
SucC

oil, a silicone res;jn, n1ner fin articles

t al CCEHMRPTRT BT dRRCRI Ffi fall a%%ae?fbﬁhﬁ¥h%raPrbgév iffacid, a
a hlmhgmeﬁJaphpmatlacaﬁcsw@h apaﬂagﬂesuanu stpalgééhylene

and aIC|un1stear

eyt S Le 1o SnePoat Shiefh B8rPhap getionally

acicbekectm@hemmhim@habmc al cohol, paraffin and a
polyﬁ5 if These materials nmay be used singly or

in an op onaIIy sel ected conmbination. [0051] 10 A
pol yur et Hareo by aseteane betanbychéiberoned e atdavafnto

an oiln@gentabysinesfoht n9h89§899§w1ﬁgnﬁ5999ds a method

conprising inparting an oil agent to a po Iyurethane
eIas@@%P¥1%%¢ga%@@@rgbm%n@ﬁgelh #BERBAteoApPPLVHGEthane

w|(%!é@kﬁbSPiB@fngfg@ﬁesﬁﬂnﬁﬂﬂéﬁ'Q ﬁ@tﬁbh @@ﬁﬁklbmné5

advance, and spi nni ng g glnnlnaﬁdﬁg 3% g
cxnnﬁ%%?%bn%o%d%E%?%bngh °BBobe AT Ph%HSOl gfegt in
finisdvohde) sah@ bplmﬁpﬁ@teﬂet@pﬁnﬁubgrdspbseqnenh method
Spi nni there is no. s imtation

h
ot ot sk 1 ool 37 “hgnerd®: R Peliarre, men @
fornfhgish20iii bertohowevepartbd bol ai §ipeef enhbbyguent to

\ ¥ : v b e ;
b o h I ELE Yo U oLt PEL B4R [LBRTof"ce mecion
subsasubmgtaswanmdbhly ageetfibeimparteff béubr Becmise a

;ge[%%ggf;iﬁoaéegr}othgn&&ﬂdiérsygfafawﬁpd&mgapee&age-
immediately before winding the fiber on a winder.
Imparting an oil agent to the fiber subsequent to winding
the fiber is difficult because the fiber 1is hard to
unwind from the winding package.

[0052]

An oil agent can be imparted to the fiber by known
methods such as a method comprising contacting a yarn
directly after spinning with an oil film formed on the
surface of a metal cylinder that is rotating in a finish
oil bath, and a method comprising injecting a given
amount of an oil agent from a nozzle tip with a guide so
that the oil agent adheres to the yarn. Moreover, when a
spinning dope is allowed to contain an oil agent, the oil
agent can be added at a freely selected time during the
production of the spinning dope, and the finish oil is
dissolved or dispersed therein.

[0053]
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An oil agent can be inparted to the fiber by known

nmet hods such as a nethod conprising contacting a yarn
directly after spinning with an oil filmfornmed on the
surface of a metal cylinder that,4s_rotating in a
finish 30 oil bath, and a nethod conprising injecting
a given anount of an oil agent froma nozzle tip with
a gui de sthe tpalyuhetivihe agbnst bohBilesr t of t blee yprasent

Nbrelvxﬁéntlv@}?nc%é %slp'rﬁlﬂé@—ﬂ?ﬂaté e@g d;gyx@g l\poseﬂt@wh

an ol agent agent can at a freel ﬁ
sel e"eﬁteuratl el kRIS rgnehe SECRF beluct $ bhk A€ Heoepi nRPhyamide

dopes EgEEtgﬁhﬁ'Jﬁsth%fs'éf ﬁyﬁ@@l@egn@rnﬁl§ﬂeﬁ§edpolyester
thereln [0053] - 17 he pol yurethane el astic f

of thidgresuifh %w‘eﬁﬁ%ﬁ SRrPBEY hFHenL ki  FedeBRthalate)

m X%N?mm&ﬁﬁyla@é Uﬁ@ieﬁhﬂ@éﬁaﬁélpha@é $O1{ 0et Bhh&thylene
and ers suc s of _nylon 6

o e SR R e it TE ro gt & eSS P DL VS8,
p0|Mi@ﬁfaﬁmwwnmmwfﬁywmalﬁi@&osepﬁéyémr|meéhyteneayon, and the

ter t hal ate). and p tetr .
ter gpﬂferfalta? e%lv%a?l%ﬁgd ea% %%{y%u llt eFE?Ut
cupnmmmﬁnnsmsayomltarsabseelmyom$1ageth¢eerﬁybﬁrsandextured

the Af%§ af%&%%ﬁgﬁ eé 01 QL [l gh QH@%k%chﬁ&ho&Buﬂging and

une nness ernati ve usi ng hese
t extuisst inygur nar atlee obt ke n@ﬁowd@merm@ thet eexb@rﬁé yarns

(kNHgf@gnﬁﬂgd FiM SEd 8% tﬂ@@-&b#@nPEQCSQMéGa 2pdriheor high

textured yarns are m xe Itted or m xed-woven to
gi ved@d ¥hlby i ¢l eiont ghneyRale$S- wi t hout unevenness. 15
[ 005¢doFhe pol yuret hane el astic flber of the present

invention is supplied as a bare artlcu%arl¥ g
| arge anothff R Y%Eﬁ?%%n?o?l%ﬁF% gﬁrﬁgh BF&SET

fibersvearel siseds i@;@pp_@é&%ﬁﬁaﬂﬂﬁr@?ﬁfhcpérbm‘:ubﬁrlbeln a
20 invention is therefore approprjate war nitte .

fabr 1 HE% 1ouTe F ceert L arPRAPEh Rt PORESERLIbG Efastic
t he filaswryadie &yaﬂpleBh@fpéheumatnakale1edtiabf1ber of the

i ncl ude ower ., net saﬁln net. rasch {gc ag dkn tged

t wo- Ay~ et tS UeRTT O¥%ea%%Fy%Fe? ané el a

of tfebiiwenthan are greatly influenced by the quallty of the
raw yarn. Examples of the warp knitted fabrics include
power net, satin net, raschel lace and two-way tricot.
Use of the polyurethane elastic fiber of the invention
gives a fabric of high grade having decreased streaks in
the warp direction.
[0055]

Fabrics for which the polyurethane elastic fiber of
the present invention is used can be used for various
stretch foundations such as swimwear, girdles,
brassieres, intimate goods and underwear, tights,
pantvhose, waistbands, bodysuits, spats, stretch
sportswear, stretch cuterwear, medical wear and stretch
back fabrics.

(Effect of the Invention]
[0056]
The polyurethane elastic fiber of the present
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25 gives a fabric of high grade having decreased

streaks in the warp direction. [0055] Fabrics for

whi ch the pol yuret hane el astic fiber of the present
invention is used can be used fofgvarious 30 stretch
foundati ons such as swi mwear, girdles, brassieres,
intimate goods and underwear, tights, pantyhose,

wai stibegnisiomotlysexcel lepht 5n stakithtysgoringebexturing,

St r ef iy QUL ML g NRIE S %r&gﬁég@n&uﬂﬁ?t ggiﬁﬁ%g and
f 0056] Thé

fabrics. 35 [Effect of the Invention] , . ,
pol yiRet haked el 2% | €21 i perusedt fer ppeednging1gabrics of high

| NVeqnid DN § SwLXig ehd @Rk a s8d ShRBTEhAYs HUr i MGr&8¥E Y] | B8cause use
shows_decyeased %ﬁrn,breaka e during spinnin

,and
t extUr ihg-2EH LA BEOUSTROFRE ‘bfofih]ﬁ?ggtf‘éﬁgﬁig ggents that

hi ghhagusdéri ycavh#dn tlect @abedctnevenaesss Mneo¥esary, the
because use

5 of I dhesi f. fib
tr edtrntt agune s Fer® REaTBedn CORERTi BRaRRgEIon of the
condiicted is erweoebsaty, the apparatus is |ess
. ) . : ; T .
R R T T T R

[005(AC3FH g. 1] Fig. 1 is a view schematically show ng

a method pf; neppuring a coefficient of dynamc

friction of a _pol yurethane fiber against a knitting

needl e anftt@ 15 &rd ation Fehemasieonloy ahevhpgng method of

yar meaditthg 2d &&frlcisne J ey Ss&heanaticatyn sbpvang
a nethg%lof nmeasuring a coefficient ég.t) of itatlg
fridt9 ’b?tkéa“% Jy‘?ﬁ tFEMER St Rt KRIFFHRY %%%ﬁi 8@l @
pol ywH £ideden elastegs 2Oh fobes amghangogifhci ent (9")
of static ricté n of a polyurethane elastic fiber

agai nst a[ fort yarn. [Fig. 3] Fig. 3 is an electron
m cr oscopiioy pbt ographiel schematically showing a method of

measuring a coefficient (pgs) of static friction of a

polyurethane elastic fiber against a polyurethane elastic

fiber and a coefficient (ug,) of static friction of a
polyurethane elastic fiber against a nylon yarn.

[Fig. 3]

Fig. 3 i1s an electron microscopic photograph of a
polyurethane elastic fiber surface in Ekample 1.

[Best Mode for Carrying out the Invention]
[0058]

The present invention is further explained below by
making reference to examples. However, the present
invention is in no way restricted thereto. In addition,
measurement methods and evaluation methods are as
explained below.

[0059]

(1) Average Particle Size of Inorganic Compound
Particles

Inorganic compound particles are dispersed in a 1/1
water/ethanol solvent, and the average particle size is

measured with a particle distribution analyzer of a laser
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pol yur et hane el astic fiber surface in Exanple 1. 25

[ Best Mode for Carrying out the Invention] [0058] The
present invention is further explained bel ow by

maki ng reference to exanples. Hoygver, the present
invention is in no way restricted thereto. In

addi tion, 30 neasurenent nethods and eval uati on

met Housf Baet hen exat behbdg beebod [ DPBO] (tfaje Apemggef SALD

Partj go g, Shg&uﬁécwgé@a@y05@1@99@%0?195}&9&&%) 35
Inor?anl conmpound particles are dispersed in a 1/1

wat eF9%¢%hnol sol vent, and the average particle size

rreasurzpl d@@cﬂfp@r thefecdi steh byt oRoRgahYEetofpound
ffraction scattering nethod type

r
(trg%%r%b S%Hf SALD 2000, manufactured by Shimadzu

Cor por at i ®Hng amp D66 béZ&eé@@ﬁeﬂl£55Hﬁb§§etéﬁeaoO§ degassing

I norgani ¢ Conmpound 5 Particles A sanp

nmeasti et $3EReEb et e ¥%d%¢%%g%2%?%@heﬁ?e@Feé?ﬂé%th?l2 hours.

a r erhie esh b T@SPHef ige @t md HHOLed 0Of cdo PAURE - to THRe SBRP! Rethod.
IS tgﬁﬂﬁgfasured according to the BET nethod. [0061]

10 ( ractive | ndex of I|norganic Conpound

Parti cl es(Bpl veafsadifder endiek rofm eashgather Compound
refrﬁctlve i ndex are prepared. A given anount of
|norgahﬁ% %%rtlcles are put in each solvent, and the
transmi t t3mkeenss ofi BAehesol feot éschreasherdinThefractive

refr ' h
traﬁ§ﬁ$%%anceq§%eéé§é%e3qéggf%%% ?% ?ggrggelﬁﬁgggyﬂ¥
t he pamfrigalre Toamouhdipaeack| eslveppoeand(ghe transmittance

Measdi efmiy §%1&E§$rﬂgﬂge£§ﬁfé@ns @HeFigﬁfacg9v§u££§§§ of a

Lblng a scanni n ectron m Cr oscope (tra e nane of
J SM SEHRNE %@f%ﬂ@%ﬁ!e@ myx Jrapn ) transmnbetaggef feedgppned as

M  the refractive index of the inorganic compound particles.
[0062]
(4) Measurement of Protruded Porticns on Fiber
Surface

Using a scanning electron microscope (trade name of

JSM 5510LV, manufactured by JEOL), a fiber surface 120 um
long in the fiber axis direction is randomly photographed
at 3 points with a magnification 1,000 x. A portion
where a swell from a smooth fiber surface can be observed
from the side in the photographed image, or a portion
where a shadow cast by a swell can be observed is defined
as a protruded portion. The size of each protruded
portion is simply determined with image processing

software, and the number of protruded portions having a

size of 0.5 to 5 pm in the fiber surface is counted,
followed by determining the average.
[0063]

(5) Breaking Strength, Breaking Elongation

A fiber sample 5 cm long is pulled at a rate of

1,000%/min until the sample is broken, in an atmosphere




long in the fiber axis direction is randomy
phot ographed at 3 points with a magnification 1,000
X. A portion 25 where a swell froma snooth fiber
surface can be observed fromihgyside in the
phot ogr aphed i mage, or a portion where a shadow cast
by a swell can be observed is defined as a protruded
por taton20°Thexrsi Z& 20 fREeacih preottrardeid e pordti lony immchiinp y(trade
det e _ 0 r Si f re, an
e g S L LR B0 R CERE™ BEh it SELLIE By B0EehPEen co.,
5 mIiaﬁthhearIiCdb*EMESmI@I@@tIns(@Pd)Un@I@d,eltﬁnﬁabi\ed b5 )
det %f@ﬂé‘% 31}(&{ Eag | 0063] (5) Breaking
Strength reaki ng El ongation 35 A fiber sanple 5 cm
S longl@@Epllled at a rate of 1,000% nin until the

sanpl e i s(oy okede £ f I fdn AL IPSHRLER] ¢ ?Qlcﬁioﬁo%émst a
65% RH with a tenS| l e testing machine (trade

of
UTMITHE tl’dlﬂtﬁ)%d Wu‘ﬁa%‘%ﬂ%ﬁl% @l%ﬁ?%k‘ﬁncﬁf Travellng
Ltd.yamand the strength (cN) and el ongation (% at
breakage are neasured. 5 [0064] (6) Coefficient of
Dynani ¢ FhetFoRt Bheiert @f drbamiqgfneebienafid) is

10 Varigddminedensd®ncid JLevel dnda YaFR db€sion of a
coefficient of d namc friction (d) is. 10 determ ned

fr ot THE TR oV B0 ¥ Yard Fehist v greedle r Avedfagneme nof
via mdanag+mg neesl) endtvpsler noee 19F KdBk@200xEX S¥Peakusho

tured. b i ke Kikai Sei sak sho e
the%ﬁkg‘ttllﬁegf?%eed PR TR PeR %f‘?eYag’Ph"eensmn atter
kni tthengamigetdirey ridsdle s, 'thﬁarhs; Saummnﬂsfmmmanderom a
pac e o0 wound

15 DECKARS A, B4 QG5 o 8Le 100 (461 1/ ANE 3008 ouna o
need evi(rN)inq srdtsert 6200 . Athin 1 Lmlmaarmga plamht‘oing heeedle (N)
yarn aty nr?sé Eely tﬁé]gz!&ﬁ:{n?lggatglglgé'{h a friction

shown i , ayarn ten |np
SI dearagqice a)@/awiz"t giisisdm (Ea):l on a%O shivermoudtnpti osi de ar e/arn
oef fi dnmcfrl tion is
cal ?LTT %e S % gl%l nﬁ)g fdc’rlrcriu a\éma[aOé’bag cten51on (T2) on
20 the output 51de are measured. The coefficient (pd) of

dynamic friction is calculated by the following formula:

[0065]
[Mathematical 1]
Ha = 1n(T:/T2)/0.84mn (1)
25 [0068]

The yarn tension on the output side varies during
the measurement due to the unevenness of the properties
of the yarn friction against the knitting needle. A

difference (AT) between the maximum and minimum values of

30 the yarn tension is determined. Smaller AT shows that
the unevenness of the yarn tension during running is
smaller and the texturing stability is better.

[0067]
(7) Coefficient of Static Friction against

35 Polyurethane Elastic Fiber

The coefficient (pss) of static friction against a
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[ Mat hematical 1] d = In(T1/T2)/0.84n (1) 25 [0066]

The yarn tension on the output side varies during the

neasur enent due to the unevenness of the properties

of the yarn friction against the,knitting needle. A

di fference (AT) between the naX|nun1and m ni mum val ues

of 30 the yarn tension is determ ned. Smaller AT shows
thatPOlwer@tm@ﬁn%%@sbiCtﬁbb%rhSt@ﬁ@mhe@uwh@ a Joly
FunndigahSe ﬁ@@éfe(Mﬁﬂgf$@€u£§étH?'ﬁSasﬁﬁQkéhtX kS) under the
better. [0067] (7 ficient of Static Friction
agal‘?f%fﬂdl@Bo%l?/’Eﬁ’ hage ErhevYi c FrderoThEledePtiefeptatic

(ss)fefcsiativetwésd i OFo 39@19§£e@han81e1@9£Yér ethare obtained
ela |c fiber is nmeasured with a chly bal ance neter

AR r TP D YP KIS Bhokdi MKEKIFSnder t he
cond[@@@mﬁ expl ai ned be|OMI The coefficient of static
friction tmeen tmo ane astlc f.ibers
obt ai ned 5'by the %a %egg asJUsr eabtt ertﬁﬂsSﬁO a
Thatpm:syuzaetlmadeoéla@tgc(wbers aitaacshes:hctm an Fig. 2, and

p°' y&ggagaagae ef é{ orfl ReEe kSl as €8¥‘€u£8 E%ﬁ% Elastic

use ion nmaterral. ure
eI asﬁl@erlo $4) bertC( SQJ)lCH & Wiash of Iloesd 0f:)11ig @wtpched at one
at t aghed Q&e FeruﬁSa{faPEgﬁ? éH&lé‘é ELOPhcAPOLER (S)) at a
to the flberhé speed mmn via a
pul | B3, tREheY ¢m/mie Vh@ve'? Ié‘ﬁ%llebfaétéiélﬁ?ﬁgt?B*jheTﬂa@WGr end
mexi g | 98eh Ad) (2pp! i Bl tRak DBuUm SPELAT (T P) aps1188Nto the
measured. The coefficient (s) of 15 statlc frictionis
cal cipmked Oy the foen owpagured nul Bhe (29effiobent (Ms) of

[NGI§EH%46(¥416%15h 1@1@£ﬂéﬂiétéd(g%;tg9 EQPZQ&lﬁg)formula

e wth Time of Coefficient of tic Fricti
aga| % Nyl on Yarn
[0069]
[Mathematical 2]
. Ms = 21n(T/4) /7 (2)
[0070]

(8) Change with Time of Coefficient of Static
Friction against Nylon Yarn

The coefficient of static friction against a nylon
yvarn is measured in the same manner as in the measurement
of a coefficient of static friction against a
polyurethane fiber except that a nylon yarn is used as a
friction material.

[6071]

That is, a leocad of 20 g (W;) is attached to a non-
treated nylon yarn (trade name of Leona 10/7B,
manufactured by Asahi Kasel Fibers Corporation) (S;) as
shown in Fig., 2, and used as a friction material. A
polyurethane elastic fiber (S;) to which a load ¢of 2 g
(W2) is attached at one end is traveled at right angles to
the yarn (S;) at a speed cof 30 cm/min via a pulley
attached to the lower end of a spring (B). The maximum
load (T) applied to the spring (B) is then measured.
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The coefficient of static friction against a nylon

yarn is neasured in the sane nmanner as in the
nmeasurenent 25 of a coefficient of static friction

agai nst a pol yurethane fiber excegpt_that a nylon yarn

is used as a friction material. [0071] That is, a

| oad of 20 g (W) is attached to a non- 30 treated

nyl ot ek LY re@le( hareent ierefadRoyeB, thanopafueéanpyof

Asahété@f@'ffi@@{énc% p@&ﬁéuP&‘%e&%} #Re §BQ~\%@ EBrkifa (2).
ahd used as a friction material.” A polyurethane

eiasEQQi% ¥ ber (S2) to which a Ioad of 2 g (W) is
attached Bie ofteareie W 5th raved edr ad pbotiretghes £0a8bic fiber

th t d 0O cmim i |l .
o £ TSRS oy (oot Lo S5 (g pes . “rREenedpRbheient
IoadaﬂTétamﬁﬁ|Emh¢tu¢@eoﬁpa|m@lyﬁﬁetbamaeelana$uréﬂber one
I fi
2 B0 Lo o oned aboyee | heygosiigl enbye
(2) polporihane ehasgecwfiberihe @Iltawg@l yar etaadefor 16
TP R TATER RS BBt B e PRI o I retent of

p0|y@&iﬁi&”&tf&@@%mclélbﬁénQﬂ@aswﬁéa afpeditPerence (Apsn)
pro t ere IS measured, The ur et hane

uction ol
D S e S TSR atoT b o bR 18 SEAChouFEhign and the

at misphsse @te 7:0&: denelrmisegoef ficient of 10 static
fri cﬁ'ms then neasured. A difference (4sn) between
t he coefficient of static friction and the
latter oned) s Metael rilmealsi¢073) (9) thal Abr asi on

15 A testy VAL, |5, [RAP, L RadliNe AL, [ 2P0 I A8 OFa 82 o5 43

mmn and a W n ngra ensi on

is mThaiiy appld edindEnetvatahet th] Ioﬁntlhewlnuhﬁl agtension is
pat \/ in r [

st a%%%%s st eﬁe-é)n%kgee n‘%(u?Tnlggn%%ﬁﬂ &Et?%%efﬁlg%n% path is
18 GAPOTEDK Ry pe, hook v R ekt ivedobya kKbl xed kg kainless steel-

Sei spdshen et EH1S BHSde 1RaheNof 018322 HOUBR- type,

manufactured by Koike Kikai Seisakusho K.K.), and is made
to run for 12 hours.
[0074]

The traces of the running yarn on the hooking
portion are observed with an electron microscope, and the
scraped state is judged acceording to the following
criteria:

G: no scrape 1is observed in the running traces, or
an extremely slight scrape is observed;

M: although a scrape is observed in the running
traces, the scrape exerts no influence on the strength of
the knitting needle; and

B: the knitting needle is broken during measurement,
or a scrape is formed in the traveling traces to such a
degree that the strength of the knitting needle is
greatly lowered.

[0075]
(10) DBA value {(Adsorpticn Amount of Di-n-
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[0074] The traces of the running yarn on the hooking
portion are observed with an el ectron m croscope, and
the 25 scraped state is judged according to the
following criteria: G no scrapg,is observed in the
running traces, or an extrenely slight scrape is
observed; M although a scrape is observed in the
runrbuiyy Bininecesf Pdeoserdpkiexerts no influence on

the strenglh, ? fenkgﬁﬁ igﬂlﬂge bea) ad BysbbBeq to silanol
dle i s broke as or

knitting nee duri rement,
scr apeoirs f orydecinl t%JéOIFIP%We‘PIil n@ sihies serfach, athe

degféﬁ%éfﬁ%lé@eaﬁéﬁﬁBQIQ @ikéﬁeagnét&éﬁguﬁéegfe i's 35
greathy | 'ower ed, DBA val ue, (Adsorption

PR Jncltszs Aei@wla %)V%¥U©o¥b%l§’r15?c‘éhat the
BeCatg&fr@blaébiwi‘W ans nei gisA) l'ﬁ?li@(@@é b@ﬂdtDBﬁlt hp80hixed in
gr oups I 0X roups on a silica surrace, e
TRt e e e HESPE) OIE 2 M LRHILRSE: Dhhica s
hydra&d&&ntmt@hel&élﬂtﬂoﬁfﬂﬁﬂ@lMMeamgmtﬁr@slshatlthed As a
hydr ophohi ci i s_higher ol uene, and, DBA ar
Srecr et e i &= P haed TR A oRro &7, Bl Fhle! Bidica
addezthizttadde Shob lmaumt and dazhceemxmlr@%srsmamedg :és the

gil{%é?ﬁﬁﬁgﬁﬁﬁéf&eéﬁ¥%ﬁﬁéﬁ’%? ?é&999119£€¥§§m?9t£9€ion with

. anoun excessive
reme@miagidn tHee BB wWabiei thelefleghi hemopyt of DBA adsorbed

neUtE&“é£¥Eé§V‘iétﬁé%éfﬁhﬂ%&hfréﬁ'@ﬁédamgbﬁtqﬁé.¥@h8§nlng
/kg) (amobunt of DBA adsorbed to silica) 1s

det Hined fromthe anount of remmining DBA 15
[0076Jo74Exanpl e 1] A pol ytetranmethyl ene ether glycol
(nu r avergpe nol ecul ar wei ght of 2,000) in an
2ot barts by weight and 80.1 parts by
V\/GI ght ofa @ﬁyw&wlﬁmmgelémeeﬂﬁeﬂiésp@cyan&ﬁmwf €average
reagy elecuolrax_?’ ut‘é’féﬁt mg%hzséé(grl nlg an amount of 400 parts by
weight and 80.1 parts by weight of 4,4'-diphenylmethane

dilsocyanate were reacted for 3 hours with stirring in a

dry nitrogen atmosphere at 80°C to give a polyurethane
prepolymer the molecular terminals of which were each
capped with an isocyanate group. The reaction product
was cooled to room temperature, and dissolved in
dimethylacetamide to give a polyurethane prepolymer
solution.
[0077]

On the other hand, a solution prepared by dissolving
6.55 parts by weight of ethylenediamine and 1.02 parts by
weight of diethylamine in dried dimethylacetamide. The
solution was added to the above prepolymer sclution at
room temperature to give a polyurethané solution
containing 30% by weight of a polyurethane solid
component and having a viscosity of 450 Pa-s (30°C).
[0078]

4,4'-butylidenebis (3-methyl-6é-t-butylphenol} in an
amount of 1% by weight based on the polyurethane solid
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dry nitrogen atnosphere at 80C to give a pol yurethane

prepol yner the nol ecular termnals of which were each

capped with an isocyanate group. The reaction product

was cool ed to roomtenperature,. apd_dissolved in 25

di met hyl acetam de to give a pol yurethane prepol ymer

sol ution. [0077 On the other hand, a solution

pr epEPERCRSN i sBoP¥ihy welsht paft 4- b9 ' werghexpf3 ' -t-butyl-5'-
et hyhened gnRe1 png- éhﬂgr@@éﬁ§obyl§90mglgha 0% by weight of
di ethylamne in dried dinmethylacetam de. The Futlon

was Eafeild@@jst@llh@aalb@ven@r@poayﬁﬁags,opart@ﬂlatSlzeoﬁf 2.7 pm,

t enpef &t Hh & 50 %f¥§c§199'¥H£§£h§Fels@EUtéHH having a specific
cont ai ni ng” 30 a pol yur et hane sof | é

conp%‘h@ﬁ@c%m@r%%v@ﬁg% go vms/cﬁbsqftci/ B DB 7 aRdse (BD 00 Imea/ kg
[Ooﬂﬁ&ré-édd@&tﬂél@ﬁﬁ@@hﬁi§c@?£ﬁ¥&e6 LnQuyykpbesel) biyNa

an anount of 1% by we on the polyurethane

Sol i RPTOBYXEE GhAGHERE , IBSBOF By Nied A LGT (15 WE-+) . The

2- (21xﬁg@f@%@n§ wér®Uhyke® with the polyurethane solution to
neth hen orobefzotrlazo @nd 1%.b [

ht
PR hdreas st Re e rt doarahEeRire et efadnpnaer

2 7 m&dus@@wpn@saurefaacrowm tatdpxratutedbo ahdehavepgnning
a SQ%%B fic 5 surface area of 500 n2/g and a DBA val ue

of 8 neqg/ kg were added to di met hyl acet am de, and

di spe¢@&¥] by a horomi xer to give dispersion |iquid

(15 Wt Ay Jhgp}ﬁﬁfﬁ r&éﬁ Sw¥§r§Eg1§ Wt hy tFElnnlng rate of

polyurethane solutio orm a enous so
whi ch0 Qvars/ rolirfi ozresl ]nmblealﬂOtemﬁelcadupeesﬁuBbO%tI radonfinishing

{CRELAL LT, L 0 BN 8 81 SPL DL 0o R AORIOL1 o TP iner chus

spi nni hg™ do
m mMebaimedoinain amepet avfir % by 389Bhin basedhingths fiber

ageq&: ﬁéﬂWqﬁggn%OtﬂgefPQé ur/ﬁ a@ﬁeefﬁﬁégcwgébﬁgund on a

alned anount y wei ght based
t he Haw nafie dpoklpin heli agve he wobed  pankagpeofi bbe

MOLNG OFh #ne PAPLL e PRAL; DobbL R 19 Givg/ 2 ﬁ@yﬂﬂents In
packa e of the polyurethane elastic fiber of 44 dtex/4
f||éﬁ£%% tiony, an oil agent composed of 57% by weight of a

polydimethylsiloxane, 30% by weight of a mineral oil,
1.5% by weight of an amino-modified silicone and 1.5% by
weight of magnesium stearate was used as the finishing
agent.

[0080]

Fig. 3 shows a scanning electron microscopic
photograph of the polyurethane elastic fiber thus
obtained in Example 1.

[(0081]
[Example 2]

A polyurethane elastic fiber was obtained in the
same manner as in Example 1 except that 0.2% by weight of
porous silica was added.

[6082]
[Example 3]

A polyurethane elastic fiber was obtained in the

same manner as in Example 1 except that 4.0% by weight of
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20 addition, an oil agent conposed of 57% by wei ght of
a polydinethyl sil oxane, 30% by wei ght of a mnera
oil, 1.5%by weight of an am no-nodified silicone and
1.5% by weight of nagnesium steatate was used as the
finishing agent. 25 [0080] Fig. shows a scanni ng

el ectron m croscopi ¢ phot ograph of the pol yurethane
el ase9eons beklivysvapbedile@d in Exanple 1. [0081] 30
[Exaﬂ@@§3?] A pol yurethane el astic fiber was obtained
in t same nanner as in Exanple 1 except that 0.2%

WEF P8 4borous silica was added. [0082] 35

[ Exarrpl e Blpd pelytrkghbanea et ast fﬁbékbﬁés\/\ﬁﬁtﬁbhétﬂnﬁﬂ the
in the sanme nmanner as_in Exanple 1 excegt t hat

by vRAGHtIRNOE 25 hii oTRAEPL P ch HESCREdE at[égggy Welght of

[EX%&uér]sﬁpeéyH&ﬂH@”&neé@éEé&efbQ?EM@é ghtai B§d3 9 um,
In 5 same nmanner as in Exanple except that 1% b

i HRORERS o BREr At T § e hla@%goﬁnla%r SeBdoBRTiBRes Specific
si zes@ff & am*ea shoWs 09 @ fefdractd s r\ﬁtﬁ]?ﬁlé)foﬂ #0 meqg/kg was

and h ecifi surface area of 50 nd a
‘i‘ig%?fg %g K SiaBC T AR B 1 hCR h‘&e%?%?ﬂ
porop@o&njlca in Exanple 1. 10 [0084] [Exanple 5] A
pol y ;th e §Lastic fiber was obtained in the sane

nmanner: asy anple 1 except that 1% by wei ght of
porous sidipal havetigann alVesage Pavérchvassokzeadheld. in the

B g G P ST ek L0 Ee s, SR BER B8 hB0anc of
of @mmamxuiiﬂﬂfa hadtieg &m @waﬁag@fpahelpbé03526ibfca.l um,
in am%ng a iopraltlve index of 1.4€¢, and having a specific
surface area of 300 m?’/g and a DBA value of 500 meq/kg was
added in place of the porous silica in Example 1.
[0085]
[Example 6]

A pelyurethane elastic fiber was obtained in the

same manner as in Example 1 except that 0.2% by weight of
porous silica having an average particle size of 2.7 um,
showing a refractive index of 1.47, and having a specific
surface area of 230 m°/g and a DBA value of 50 meqg/kg was
added in place cof the porous silica in Example 1.
[0086]
[(Example 7]

A polyurethane elastic fiber was obtained in the
same manner as in Example 1 except that 1% by weight of

porous silica having an average particle size of 2.7 um,
showing a refractive index of 1.47, and having a specific
surface area of 420 m?/g and a DBA value of 175 meq/kg was
added in place of the porocus silica in Example 1.

[0087]

[Example B8]

A polyurethane elastic fiber was obtained in the



10

15

20

25

30

35

[ Exanpl e 6] 20 A pol yurethane elastic fiber was
obtained in the sane manner as in Exanple 1 except
that 0.2% by wei ght of porous silica having an
average particle size of 2.7 m §homnng a refractive

i ndex of 1.47, and having a speci surface area of
230 n2/g and a DBA val ue of 50 neq/kg was 25 added in
pl ackamg narnebravsini Fxenpia Exanpeet 1thpdogepolyurethane

[ Exa5@1 Gndd ﬁ@%b’t‘é?ﬁ@@nﬁgﬁﬁﬁ@%@bbﬁérﬁ‘@sbﬁ’b&@h/aﬁg of a

in the "~ sane nmanner as In exceg t ha
m5|gﬁﬁPQ#Ym%EP%@@OB%lgﬁt?%ﬁ %hV?ﬁb AR°B9 Y%@élééF%Pﬁléatlo of

si zeg of, 2- iR hphowbpglané efraght VEos nsgxm@iel ﬁ@émed out of
and a

and havi ecific surface_are 4
o 0 DE L g Sur (25,0 o8, oL P TE 208 Sroups
po:rwsdsmivﬁag:m ﬂax:alﬂftga&eré@@&ﬁdaleaﬁléiixaaﬁd;nt8§>fA2,000 as
po yuret ane el a i be e -,26
Sams e FEvefampreiadeiet ot fe nee LiPpbFompsbuanpe cther
poIymhycmhshw@imgn&dnhmbaslmgeﬁ@@epmolech&amehghghbfoﬁ 2,000
coquygfééﬁﬁg pol yet her gl ycol (copolynerization ratio

het yl propyl ene group: 10% by nole) forned
out b¥0&B} et ranet hyl ene groups and

2, 2- g H%yépg pyl ene groups and having a number
aver age [ ecul ar weight of 2,000 as a polgner pol y

in pIaceA%fPQ¥¥P{ﬁﬁ®@%¢r%h%%h?@eﬁbb%th@@s gPyesned 1n the

haV'é&n@ Iﬁm’@@f aayeilag@xgmg;%%aéx@@pghth@{ 25009 wklght of
1. %g ! %+ |l e A pol yur et hane

eIa. YQF???&& n%ﬂl+ﬁa?%eha%éﬂ% ARANRBFragej particle

Exanpi £ ]ofxﬁeﬁ’tprﬁhéﬁjidls’ﬁ&hﬂ@'thePfac'@i’@éhfﬁdi@x of 1.55 was
magnesi um si |l 1 cate having an average particle 15 size

of 2 EhP oW Pl B¢ peEees vell hdexibf E1a8Blgas -
addethagwpl ace of the porous silica in Exanple 1.

008 a e 10
[ E%xaég?%rq% ]
A polyurethane elastic fiber was obtained in the

same manner as in Example 1 except that 1% by weight of

mica having an average particle size of 4.5 um and
showing a refractive index of 1.49 was added in place of
the porous silica in Example 1.

[0090]

[Example 11]

A polyurethane elastic fiber was obtained in the
same manner as in Example 1 except that porous silica was
added in an amount of 12% by weight.

(0091}
[Example 12]

A polyurethane elastic fiber was obtained in the
same manner as in Example 1 except that 1% by weight of
wet type silica having an average particle size of 2.8
um, showing a refractive index of 1.46, and having a
specific surface area of 150 m?/g and no inner surface

area was added in place of the porous silica in Example
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A pol yurethane elastic fiber was obtained in the 20
sanme manner as in Exanple 1 except that 1% by wei ght
of mca having an average particle size of 4.5 pm and
showi ng a refractive index of 1. was added in place
of the porous silica in Exanple 1. [0090] 25

[ Exanpl e 11] A pol yurethane elastic fiber was obtai ned
in the sane manner as in Exanple 1 except that porous
sili added in an amount of 12% by wei ght.
[OOQﬁTbygg [ Exanpl e 12] A pol yurethane elastic fiber
was Obtaitmesl 1H) the sane manner as in Exanple 1

except thatpd @ﬁ/eﬂ\@w@tepésw@tfw@@ v?él;'@ﬁtgﬁﬁéﬂglﬁnthe
aver age partlc e size of 2.8 sh omnngga ref ractlve

Indé%m%ﬁ ManEer o h%v$ﬁﬁm%l%518%§%?PFc fkf hEel¥rugight of
| u a a e
place o?@¥%%agglf@a HQ? 2 éﬁ §@er @ pM@@l@gg glb@ of 1.9 pm

pOfOUS Sl
[ Exafrgh éH13@YAP@©ty@l%tﬁhﬁ% @?%%¥men¢tb@m MhEhoﬁﬂa?h@atron

|n e 9o ﬂanQ@éwﬁﬁ | § EXPARLEi e €XREPL bhal, 4%69Md a
wei ght of g pe S|I|ca havi ng gﬂka erage_ particle

si zeSRFCchE 19<>n$m( %C%n%?ap%#t%%@em FafetEdihatt gitace of

\Mtrtﬁﬁ1p&ﬁ@ﬁgogllﬂ@@rpﬁcpgg&pléhpmnng a refractive
|ndegg%£ ﬂ 46 and a specific surface area of 170 nR/g
Hin pl ace of 10 the porous silica in Exanple

1. [Of83]rdConpatatiybe Ekanple 1] A polyurethane
el astic f] ber was_obt ai ne h n
Bcanpl o T b Mt b of bueti FinEai- T a0Es 1 AEq By che
[ 00%Hme [rCompar a4 $ viEn Bxempb ke 2] #xsppnnthygt dopeowassilica was
obt gi hed, § 0.4 he same manner as

[0094]

[Comparative Example 2]

A spinning dope was obtained in the same manner as

in Example 1 except that 1% by weight of porous silica
having an average particle size of 6.2 um, showing a
refractive index of 1.46, and having a specific surface
area of 300 m?/g and a DBA value of 500 meg/kg was added
in place of the porous silica in Example 1. The spinning
dope thus obtained was dry spun in the same manner as in
Example 1. However, yarn breakage cften took place, and
the pressure drop of the filter increased. As a result,
a polyurethane elastic fiber could not be obtained.

[0095]

Table 1 shows compositions in examples and
comparative examples explained above, and Table 2 shows
physical properties of the polyurethane elastic fibers
thus obtained.



in Exanple 1 except that 1% by wei ght of porous silica
20 having an average particle size of 6.2 m show ng a
refractive index of 1.46, and having a specific
surface area of 300 n2/g and a PBA val ue of 500
meq/ kg was added in place of the porous silica in

Exanpl e 1. The spinning dope thus obtained was dry
spunl§@9¢he same manner as in 25 Exanple 1. However,
yar np by eakpge often took place, and the pressure drop

of the filter increased. _As a result apolyurethane

eldstic fiber could not 5885t &8 **161585] Tabl e 1 Folymer

shows conp nsitions in examles and 30 comparative Folymer ciol

exdmpl es ekpl ai nef*4H§%E° | Al Ta ?dgltémshs&%\%ﬁcph?f’éi cal Humbex
- index a cle nt surface alue average
praperties|of thelPd yureiﬁéﬁ Fi'bers | This
. L molecular
obtlai ned. { 28 - [0096] Tabié {g@nlc(ﬁng &qu) weight
parjticles Pol ymer Pal vne Al‘mﬁl F§p rackive Averane. g
Addi i dn S)é‘_’(ff‘fsi c| DB Nurber 7i nHex parfi c1®® anod®e | F™e| 209
surlface val fig*%ve age QI zE_area lecul@ar _ (PM (w93
(nﬂfﬁ)z(neqrﬁgy w=|gh Ek. 1 7Pofousi. a6 P°7 [1 500 [Fm™e| 200
S00PTMG_20 |Pn Ex.12 Porolis 1 462 7 012 500
800 PTVG 2)6‘,6‘,’“59 i ca'BEx. |3 Pdrops 1\ 46| 2.%°4 [500°Bog ™| *°%°
PTMG_2000 M%%cal Ex 4 pPorous 1146 3 9l 1 5001800 PT
2000™ 41 11 CAEX. b Porous|1.48 3|1 T 300 580 ATMZ 200870 | 200
si llcaEx|5Porobs 1.47 2 7 0.2/ 230 50 PT\NG 2000
silfi€a’ex. |7 Borojis 1747 ».7°1 4po 175 PTMG 2do0 **° [ F™¢| **°
Sl llf%?‘G Borous 1.47 2.7 0.2 230 50 PTMG 2000
silica
Ex. 7 Porous 1.47 2.7 1 420 175 PTMG 2000
silica
Ex. 8 Porous 1.46 2.7 1 500 800 Cop 2000
silica PTMG
Ex. 9 Mg 1.55 2.3 1 - - PTMG 2000
silicate
Ex. 10 Mica 1.49 4.5 1 - - PTMG 2000
Ex. 11 Porous 1.46 2.7 12 500 800 PTMG 2000
silica
Ex. 12 Wet type 1.46 2.8 1 150 - PTMG 2000
silica
Ex. 13 Dry type 1.46 1.9 1 170 - PTMG 2000
silica
Comp.Ex.1 - - - - - - PTMG 2000
Comp.Ex.2 | Porous 1.46 6.2 1 300 500 PTMG 2000
silica

Note: PTMG = Polytetramethylene ether glycol
5 Cop PTMG = Copolymerized polytetramethylene ether glycol



Ex. 8 Porous 1.46 2.7 1 500 800 Cop 2000 silica PTMG
Ex. 9 Mg 1.55 2.3 1 - - PTM5 2000 silicate Ex. 10
Mca 1.49 4.5 1 - - PTMG 2000 Ex. 11 Porous 1.46 2.7
12 500 800 PTM5 2000 silica Ex.,d42 Wt type 1.46 2.6
1 150 - PTMG 200D silica Ex. 13 y type 1.46 1.9 1
170 - PTMG 2000 silica Comp.Ex.1 - - - - - - PTMG
2000l Oft%?ﬂp Ex.2 Porous 1.46 6.2 1 300 500 PTMG 2000
sili gpa PTM5 = Pol yt et ranet hyl ene ether glycol 5
WS

Coy nnlvnFr|79d nnlvtatranpthvl ne et her .
gl yicol - 20F°P88o7] [ PaBFa72] | BEBt I uded Br e ARFHE" Proresties
Br daki ng F °6f31°6ﬁ“pr opyéf’ie?gég HEFPRPER" i n %"fffé‘fquth"f dynamic friction
el dngati on| B5&¥Ti ci ent| of dynafric fricti pi* &l AERT needte
agdi nst kn{tting needlle Tensioh of runnipg vyar ﬁens CRyE Funning
Varliation {n tension| (nunber) (cN) (B)| (PA)LET2}™
(AT) Ex. 1|10 60 620 Q.33 3 8 0.5 Ex. 2|3 61 634 pogghen i
3.9 0.8 Ef. 3.83.58 622 3.7 Q3 Ex, 4 12 59 %fiﬁ‘
0.34 3.9 0 Ex 60 6())8 0133 37 0 B™Ed &9l g (aT)
639 % 36_3 7 o _7° Fx 7 11%°50 K25 (235 31 %% 5 FEx g 0.3
9 §55*683 0,42 3 d 0 5| Fx %9 5/53 & 0 9%332 73¢f 8 0.8
Ex.|®™0°3 58 508 § 34 3 7 #%7 622 0. 3.7 0.3
Ex. 4 12 59 612 0.34 3.9 0.6
Ex. 5 8 60 608 0.33 3.7 0.5
Ex. © q 60 635 0.3¢6 3.7 0.7
Ex. 7 11 59 625 0.35 3.7 0.5
Ex. 8 55 683 0.42 3.0 0.5
Ex. 9 58 602 0.35 3.7 0.8
Ex. 10 3 58 598 0.34 3.7 0.7
Ex. 11 10% 38 520 0.29 3.6 0.3
Ex. 12 7 55 6ll 0.33 3.7 0.5
Ex. 13 1 60 615 0.33 3.8 0.8
Comp.Ex.1 4] 63 640 0.3¢6 3.9 1.2
Comp.Ex.2 Impossible to dry spin
5
Table 2 {(Continued)
Friction properties Metal
Coefficient of static friction abrasion
Against Against nylon yarn
polyurethane Before After Change with
elastic fiber leaving leaving time
{Hes) {Hen) {(Hsn} (Ap,n)
Ex. 1 0.40 0.36 0.40 .04 G
Ex. 2 0.39 0.38 0.47 0.09 G
Ex. 3 0.38 0.35 0.38 0.03 G
Ex. 4 0.39 0.36 0.40 0.04 G
Ex. S 0.40 0.35 .40 0.05 G
Ex. 6 0.39 0,37 0.43 0.06 G
Ex. 7 0.39 0.36 .40 0.04 G
EX. 8 0.40 0.36 0.40 0.04 G
Ex, 9 0.37 0.37 0.43 0.06 G
Ex., 10 0,39 0.37 0.43 0.06 G-M
Ex. 11 0.39 0.35 0.42 0.07 G
Ex, 12 0.39 0.38 0.48 0.10 M
Ex., 13 0.40 0.38 0.49 a.10 M
Comp.Ex.1 0.42 0.37 0,30 0.13 G
Comp.Ex.2 Impossible to dry spin
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15

Ex. 11 109 38 520 0.29 3.6 0.3 Ex. 12 7 55 611 0.33
3.7 0.5 Ex. 13 1 60 615 0.33 3.8 0.8 Conp.Ex.1 0 63
640 0.36 3.9 1.2 Conp.Ex.2 Inpossible to dry spin 5
Table 2 (Continued) Friction propgrties Metal
Coefficient of static friction abrasion Against
Agalnst n | on arn ol yur et hane _Before After Chan

Not e e w1 i a‘coafficiqnt of .stati fr:.ct:. n of gre.t ane elastic
W th er eavl ng eavin e

(4knf)1be(rAél.gal)ns nylfn G240"29 mgagmﬁd iétee 6&\471 thEx‘.lbez 7g§ or 16 hours.

0.3B 0.47 0.09 G Ex. 3 0.38 0.350.38 0.03 G Ex. 4

0.39 0.36 0.40 0.04 G Ex. 5 0.40 0.35 0.40 0.05 G

Ex. 6 0.39 0.37 0.43 0.06 G Ex. 7 0.39 0.36 0.40 0.04

G QQndhékf&bi)ﬁgbghépri & Ex. 9 0.37 0.37 0.43

0. 06 g? 10 0.39 0.37 0.43 0.06 GM Ex. 11 0.39

0. 35 Qp%- 0.07 G Ex. 12 0.39 0.38 0.48 0.10 M Ex. 13

O 40 O 3%@:&95@ ﬂlﬁ)el\ﬁao@mpe*ﬁ%aﬂue 0eﬂ£sﬂu37fﬁbéﬁ 8f18hé5

nPoss ible to ry f£ g hilit

vmtrP’t‘?er’é‘to %V%rbtejf?rllcjr%n? of ‘?%‘Eujcnf‘i?’&%hn%fs abLiityy

pol waet Harnss ld @sthardIy beccaga) nsthd af syt bos yaf nhivgls quality

neas f ing the fiber at 70C for 16 hours.

51 n(fﬁglfefléﬁeé%p&%cabl l[ity] [0098] Because the

pol yur et Hare &lastés fobevhbfh thiee pekgentthaveneientic fiber
edﬂ@%réébr‘itex% I?Qlé[tia?]lﬁé %]pypro#@lé(@énaloéeﬁgf‘gﬁse in

hard y occurs, and rlcs of qual |
various stretch foundatlons such as sw1mwear, girdles,

brassieres, intimate gcods and underwear, tights,
pantyhose, waistbands, bodysuits, spats, stretch

sportswear, stretch outerwear, and the like.
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can be produced. The fabrics for which the

pol yur et hane elastic fiber of the present invention
are appropriate are for use in various stretch
foundations such as swi mwear, giffles, 15 brassieres,
i ntimate goods and underwear, tights, pantyhose,

wai st bands, bodysuits, spats, stretch sportswear,
stretch outerwear, and the |iKeLAIM31 - CLAIMS [1] A

pol yur et hgne QAQ§$ifufé{ﬁ%n§O@IQéQiggfiQQfQ@Bhﬁalnlng

conpound artl cles have an aver age partl cle size

of @@?%@%CW‘#%W%EWJ&G$ cthakthaee an| Anexage

1.4 n t-least. on d ort

Uhart it Gro RS OME 1, O e OFSlm oy LA LEHORR E OFract ive
surfwéexgef 120-%9 | bngt end kaelngbek bepst one protruded

SLE éﬁb @%%Jﬂf goéYMg%%ere i %ﬁ%t%gléhr2§%ane“m in the

el asﬁil@eflélﬁfa:@@,t apes 1209m 01Ot 10% by febghtaeis
inong%nlc conpound particles. [3] The pol yurethane

el as Y% according to claiml or 2, wherein the

i nor gani c[Zbnplivncopbytretiesne 16l aselpof bosr satcoading to

navi g, 8 SPECL Co ST {RE% 1 50 0,300 105800 PBLG: contains

[ 4] yJVe ane ela accordi ng any

one Iblfomzl(m% tlo t B0 B, bwhiee eyint t bt m@rcﬁamencompound

dyn fdgtion thereof against a knitting needle is
3$%§t i é§20 0.6. [5] The pol yurethane el astic

flber accb3b|ﬁ§h¢cPQ#mﬂrQﬁhﬁ@# elashibc 1fileen, agmerding to

the coefdiciepts of 188 AL{ 8 tﬁé'f&b?@aﬁf@rééﬁpéﬁﬁﬁn%&rtlcles
t he polyurethane el astic fiber fromO

[6] &R RRTSNT et hbhed draging #i peechEtorinrfaes apga of 100
one 1 Fd@infygl to 5 wherein the change with tinme
(afver "ol Lo g, e gLyt snane st e 11061 80 oy
st atdree fof cdidims t her®ol, agadnsin atiy| ove§htoiést Oof dynamic
or lﬁ%lctlon thereof against a knitting needle is from 0.2 to
0.6.
[5] The polyurethane elastic fiber according to any
one ¢f claims 1 to 4, wherein the coefficient of static
friction therecf against the polyurethane elastic fiber
is from 0.3 to 0.6.
[6] The polyurethane elastic fiber according to any
cne of claims 1 to 5, wherein the change with time (after

allowing the polyurethane elastic fiber to stand for 16

hours at 70°C) in the coefficient of static friction
thereof against a nylon vyarn is 0.1 or less.

[7] A process for producing a polyurethane elastic
fiber, which comprises finely dispersing incrganic
compound particles having an average particle size of 0.5
to 5 um and showing a refractive index of 1.4 teo 1.6 in
an amide-type polar solvent, and dry spinning a
polyurethane spinning dope containing from 0.05 to 10% by

weight, based on the polyurethane, of the inorganic



30 [7] A process for producing a polyurethane el astic
fiber, which conprises finely dispersing inorganic
compound particles having an average particle size of
0.5 to 5 mand showing a refracg{pve index of 1.4 to
1.6 in an am de-type polar solvent, and dry spinning
a 35 pol yuret hane spinning dope containing from 0. 05
to 109BRRunGep@htichased on the pol yurethane, of the
inorganic - 32 - conmpound particles.



