ELONGATED CROSS SECTI ON ELASTI C FI BERS FOR STABLE
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Accordingly it is a goal of elastic fiber producers to produce packages which exhibit
reduced amounts of sloughing. Prior methods of reducing sloughing have typically involved
the optimization of the winding variables or the optimization of the spin finish type and
content. For example W000/61484 teaches reducing the contact force toward the end of
winding, while US 5,560,558 and JP 9301632 teach reducing the spin finish level in the last
portion of winding. In contrast, WO00/78658 teaches an increased level of finish in the last
portion of unwinding. JP 6316373 and JP2233471 teach a reduction in deposited yarn
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The present invention also relates to an improved package for elastic fiber
comprising: a length of elastic fiber wound around a core, wherein the elastic fiber has a
cross sectional area such that the width of the fiber is at least 1.5, preferably at least 3 times
the thickness of the fiber prior to winding the elastic fiber onto the tube core.

In another aspect of the present invention, an improved process for making extruded

fiber is disclosed wherein the improvement comprises using a die having one or more
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"Homofil fiber" means a fiber that has a single polymer region or domain over its
length, and that does not have any other distinct polymer regions (as does a bicomponent
fiber). "Bicomponent fiber" means a fiber that has two or more distinct polymer regions or
domains over its length. Bicomponent fibers are also known as conjugated or
multicomponent fibers. The polymers are usually different from each other although two or
more components may comprise the same polymer. The polymers are arranged in

substantially distinct zones across the cross-section of the bicomponent fiber, and usually
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The elastic fiber of the present invention can be any known fiber meeting the
definition of elastic given above, including spandex fiber. Such fibers include ethylene .
polymers, propylene polymers and fully hydrogenated styrene block copolymers (also
known as catalytically modified polymers), and blends or combinations thereof. The
ethylene polymers include the homogeneously branched and the substantially linear

homogeneously branched ethylene polymers as well as ethylene-styrene interpolymers.

4



the die. "Spunbond fibers" are fibers fornmed by

extruding a nolten thernoplastic polyner conposition
w@gookios@nent s t hrough a plurality of fine, di ePCT/US2004/040035

capillaries of a spinneret. The dianeter of the

Tiexk ridRdardel WAMRAGEn 116 theidkot & @@ﬂm R th8mrd BRclosed in US
filaments are deposited onto a co ectln surface to

6,431,814 vesbdasf:anlnmoihwrerﬂ‘ersm dlei fibérd s hm formed, by agany processes

di t | |
g o o afrd Sy SR ﬁh%ﬁfheaw el Do Bl vy angiplown, or
sp‘uﬂ%ﬁﬂeguafhef HR&IcSHREs bhE &Jént%x? afeaﬂgfje%b\ly crosshnked heat-

interlaid, but not in an entl |able as is
resistant offin elasti¢ fibersfsadir as:lasﬂihe Taé amtst prefértedr elastic tiber for use in the

pfs%eflﬁ RSlos Tl g %ﬁmgzzﬂszs Pl Dahn "SR tymers
mat er ﬁg{hbg’a%élg’ I rféaﬁ]%]?é éj‘glfu% ﬁQS l%éﬁ%{l@s?ﬁﬂtﬁll% crosshnked

ast c e present I nv
can be any known fi ber neetlng the definition of
el asTha:elgsktioeﬁbeaMﬁm present uientgors pafictably fis preater anH 5 denier, more
rs include hyl ene. pol yers, opyl ene pol yners
Praﬁaaebﬁso Brept qﬁﬁ&%@&% e@?enﬁ clgitist 0% Otp? eSSt 1gyension can be
Yiz8¢ b %ﬁhgﬁ' Rdrhi¥y &8 Jté@&ﬁ&qe&%?{ §\).lch ARGnP ?\ﬁz)f the cross

conbl nat 1 on er eof . e et hyl ene polynmers i nc
sdﬂm&rh@ﬁhgﬁmbowsdmzeMm&ﬂ¢ﬁEmMGMnémkﬂEh&nﬂnmﬁuﬂdnaIIy
i near honogeneously branched et hyl ene pol yners as

r e WAOUHIRAES DR oKL bY HEpHaitAHBie A Ry Bt on dor improved
it SollsiGl %ﬁ?ﬂlﬁsﬁd&% fnptave r@é’rﬁs 1&@%§J&Q€éjfdﬂaﬁ&?ﬁnd unwinding

reference bers “can processes
appeavio bena chisequence HHO mceeaaﬂbhnea ol suffadeerontach attdimedniey the elongated

spun, nelt spun ded he e stl
fier Gagss- BQtIOPEe ‘?’é’é’éerﬁ‘ éwtgeewegyge B? E’f@?é cposition parallel

toCtBQ ?&g Bfi? %h#heﬁﬁ(ﬁseﬁ)' ?ﬂlr;eragééieﬂr&c@ la?e%tfo tﬂeI %l.\‘?faée oAt between

e nost prefe stic f| use I n
adjetuenipl@slfsndif fibarent Thenincseasel torspu rdetiches thad:haﬂdeomlﬁ movement or
et hyl ene- aIPha ol efin_interpolyners, particularly

ﬂ@%@%ﬁ%ﬂﬁﬂ%ﬂs%F%qQHéépmﬁHE%ethyIene whi ch has been

substantially crosslinked. The elastic fiber of the

Preseifs, 'aﬂy ec%és%ciﬁ)(frﬁf %ﬁ?@eﬁfhh&l Ha&HhiEs ttﬁ@@uﬁée contact between

deni er, e preferably ater than bout 70 denier.
adjdvenelagas iof fiberthie suitdble foe upe with e preseah iriventiaa nFdrepractical reasons,
havi el ongated cr

th§ @?gﬁre{lé%gﬂﬂi%%rﬁse% Qr%ma%ﬁ rt]ﬁaagf{ﬂlfehaéraog Ss-Sectional shape which is

generally rectangular or oval but any other shape which can be characterized as having a
long axis and a short axis which are generally perpendicular to'each other will be suitable.
The cross sectional area of the fibers are such that the width (or long axis) of the fiber is at
least one and a half, more preferably at least two times the thickness (or short axis) of the
fiber, still more preferably at least three times the thickness of the fiber. Preferably, the
width is less than about ten times more preferably less than about five times the thickness of
the fiber, as at higher aspect ratios excessive cohesion may be observed and cause
additional problems. It is preferred that the dimensions of the fiber’s cross-section be
determined when the fiber is not on the core, most preferably prior to winding the elastic

fiber onto the core. For most fibers, the two axes will be readily identifiable from a cross
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The present invention also relates to an improved supply package for elastic fiber
comprising: a length of elastic fiber wound around a core, wherein the elastic fiber has a
cross section such that the width of the fiber is at least 1.5, preferably at least 3 times the
thickness of the fiber prior to winding the elastic fiber onto the tube core. The package will
exhibit fewer breaks than a similar package of fiber having a round cross-section and similar

denier under the same processing conditions.



art, and the particular nmethod used is not critical to
the present invention. For exanple, the shape of the
wop@siomgs2in the die used to extrude the pol yneCT/Dsz004@10035
configured so as to produce the desired shape fiber.
Fur t Aasthbh@pect of ti présefOiRdtbitionns an BhgkolVEEProb&ES fiONal@hg extruded
t he pol ymer belng extruded may be mani pulated to
ﬁlpﬁrdvhﬁr@n M@mvmgcmﬂsts HengR dmlwefrng Qnerpl RIOre epenings which
rface tg.su ntact .area, less.r
P b R o Hifes R AN it f ome B35 L KB o fmges omger
th§1|i1 aRavthdiaxds, *Iﬁ% pYéTere@ thht the dRlis hlspinferdt &ﬁl’iﬁﬂsﬂ% 4 Slfrality of

condition. It is also possible to provide sma
optainigs sulfstdndiakin alé of whish lllldvm@letgwmetry\dedcﬂhed:ahwal Hns also preferred

o 5 FpRE ot DBt e P vl e e oy apd most

p@féablw@éutﬁk}@uﬁﬁwuohgg fiber has an aspect ratio
hin the scope of the present invention hi

si t ulataddienwd makmgompmvted sepply phckdges foguexin thesprodudti®n of woven
g%ﬂ re EhsAgaﬁ L)ferred met hod. It may al so
t{%‘sfgﬁnma G0 G HinE A Elogenisd Fieg® pavHoREa Hlsqibe used to make
f
o ARGt T TSR 01y ORI o
1nt$uufa¢e§areehedniﬂwdr’ogdh@\ﬁkﬂ¢rhvhldlhhelps edacd slouphény 1n<snp1ﬂ§h pa&l@ges will

used th.all omm MA?dlng syst ens _whj.ch can, be
alwrmﬂvxf@a l%fgeqsg 3 RYTBYSE of RoRiRgS BRwts fotypinding zesulingdn a more coherent
O udes things such as adjusting the draw
nratsgﬁgﬁw&%%n Godet rolls and wi nder, adjusting the
hel i x angl e and adj usting the friction roll contact
pressure. Simlarly, spin finish type and content may
al so be optim zed in conbination with the present
invention as is known in the art. The present
invention also relates to an i nproved supply package
for elastic fiber conprising: a length of elastic
fi ber wound around a core, wherein the elastic fiber
has a cross section such that the width of the fiber
is at least 1.5, preferably at least 3 times the
t hi ckness of the fiber prior to winding the elastic
fiber onto the tube core. The package w Il exhibit
fewer breaks than a sim | ar package of fiber having a
round cross-section and siml|ar denier under the sane
processi ng condi tions. Anot her aspect of the present
invention is an inproved process for making extruded
fiber wherein the inprovenent conprises using a die
havi ng one or nore openi ngs whi ch have two generally
per pendi cul ar axes, wherein one axis is at |east about
three tinmes |onger




than the other axis. It is preferred that the die is a
spi nneret conprising a plurality of openings
wawsosmst al ly all of which have the geonetry PEBUS100€040035
above. It is also preferred that the |onger axis be
WIHAE IS CAATMEDITS:f our times as |long as the shorter
axi s, and nost preferably about five tinmes as long. In
DadelRpresgss for ingan ?h@?tm/%hﬁr an@pi gp%ﬁl,ﬂf@zgasg fa@ﬂd@g%amdvfor warp
duct.] fabric
SR gBaiiean BhiuRlad b s i Eipapl Sqrate s forming
ekl bt iDL thit @ BHEDE SRV L AU el ERSs sedfifhn bliHhrtHé‘cQHe WidIEI8F the fiber
fibers. It is believed that the increase in surface
ani®at leash il 1§i tinaes tb«;/tlmi@ew dfdhe fibércpriordd panding oute the core.

25, R SRl P R RS P oo Sl e 5 enst 3 simes
r esdihlidiBssid i fifre coherent nonwoven structur e. WHAT

IS CLAIMED IS: 1) In a process for winding an elastic
3)f iThemraesofClein & whereif theridth of thacloageectionll] areaimatdeast 5 times
& in knlttlng or weavi ng operations, the
E%n%'{f%ﬁﬁﬁto Fsing: forming the elastic fiber into
I{?WH] A he
4ﬁ1§B%ﬂﬁ?afﬁgﬂgwgé?ﬂ?fﬁ%?kR%§g§%%EEQ?Pﬁgﬁﬁ% %lckness
5)ofThe ipeodessheClajmn il evhetain thierediistig fibat is atlimearcatinydene2ylphenelefin
process of Claim1l wherein the width of the
cARYEPO ional area is at least 3 tines the thickness
) : ai
R elaih L Wit RERERGE Fbe! 2Byl el Mylene-alpha
t I@heﬂnhn@kpt&memthﬂ:lhhasfhden subsigntidie cosdinked of Caim 1
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rein the fi ber sanolelnplymar 5) The
7 yf@eé’%eﬁ 0f§ e rﬁhea@ farraed wsing dighaving g opening which
I [
ppgg@gosgéf{éyd ﬁg@m@h& BtaPLEL! IhdrB YR AUNTEEL 1 ol 1.5 times longer
smllmtthmbﬂ]af h)ysl [ near et hyl ene-al pha ol efin
er pol y whi as een substanti al | crossl i nked,
‘?lﬁ’éocﬁﬁ §mb e Bisdprmedesing des having @y oregng which

e Avee bt .
1 ifmnttherethet amiger t han t he ot her axis.

9) The process of Claim 1 wherein the fiber is formed from two or more individual
filaments having a generally round cross-section but wherein the two or more filaments
are coalesced into a fiber having a cross section such that the width of the fiber is at least
3 times the thickness of the fiber, such shape being determined prior to winding the
elastic fiber onto the tube core.

10) An improved package for elastic fiber comprising: a length of elastic fiber wound
around a core, wherein the elastic fiber has a cross sectional area such that the width of
the fiber is at least 3 times the thickness of the fiber prior to winding the elastic fiber
onto the tube core

11) A process for forming an elastic fiber wherein the fiber is formed using a die having one
or more openings which have two generally perpendicular axes, wherein one axis is at

least about 3 times longer than the other axis.



8) The process of Caim1l wherein the fiber is forned
usi ng di es having an opening which has two generally
w@erpesdszul ar axes, wherein one axis is at | eRSI/USIHOU040035
3 times longer than the other axis. 9) The process of
125k Frokedd & @hitn | hehtiehethe ifidef ©us@binfd sfwioven Suchiie
i ndi vidual filaments having a generally round
13) Tbs provess ¢fdHaipul 1 whétietn thediber iSweedas fhlmnéerfﬂhearre nts

e SRTE S TnE ) b Bl bR et RO Tmp R B 0"
13)hhe pRRess &fclaﬁﬁel 1fwmém B PerSSBEndEMD A piBkRE Bt Rakh beam.
prior to w nd |ng the elastic fiber onto the tube core.

16) Gytanic compprisingia pberkaasis fram thel precdse of ¢laisr 1tonpri sing: a
t b d d wh
1 B0 oo f L whegRnE e SulvRtadrdia duch that

the width of the fiber is at | east 3 times the

t hi ckness of the fiber prior to winding the elastic
fiber onto the tube core HY A process for form ng an
el astic fiber wherein the fiber is forned using a die
havi ng one or nore openi ngs whi ch have two generally
per pendi cul ar axes, wherein one axis is at |east about
3 times longer than the other axis.12) The process of
Caim1l wherein the fiber is used in a nonwven
structure 13) The process of Claim 1l wherein the
fiber is used as a binder fiber. 14) The process of

Cl aim 13 wherein the binder fiber is a biconponent
fiber. 15) The process of claim 1l wherein the fiber
is wound onto a package or warp beam 16) Fabric
conprising a fiber made fromthe processof claim1l1.
17) The Fabricof claim 16 wherein the fabric is woven
or knitted.



