10

15

20

25

30

CROSSLI NKED POLYETHYLENE ELASTI C FI BERS Fi el d of the

I nvention The present invention relates to
wonoewgloranked, ol efin elastic fibers where the ®CEfiSL007/003297

materials is specifically selected to provide a nore

robust fiber wth higher tenacity and greater

tenperature stability. Such fibers wll be |ess

subj ect to breakage during fiber spinning and

post - spi NNMCROSSTMMKED BPahYETH FEENTFLASSIGTIBRERS

i ncl udi ng spool formation and unw ndi ng. BACKGROUND

AND SUVMARY OF THE | NVENTI ON A variety of fibers and
FifAFES I aMforPeen made from thernopl astics, such as

pol ypropyl ene, highly branched | ow depnsity

poI yBhergyrogame invieDiel) rétaige ta siopdinked, qleﬁraelnstngﬁmré dhgrethe olefin
m%pa%lgﬁs;ﬁlfzegf co@X E@}Fcctgé ?(i Pllo'vﬂﬁ% mHF ! x%%ﬁ&qﬁ)%? '\kﬁ thl gher texfnamty and

ene I near

gréQtyeinpyiaaiie stbility.uSucly flﬁeleqblﬂrbedassahmﬁbsl)o brbakzga rduang fiber

substantially |inear honogeneou br anched
SPHSIREAKPasHEPnBINg {de WP T WSM&Q QBEAGNF {neliiing spool formation

anAShSiR (gﬁgeousl y branched pol yet hyl ene, bl ends of
I'i near t erogeneously branched poLéeth | ene, and

et hyBAGKGRAYINRADSR S UMBBARYHOF THEINYENEON pi cal | y

clasgifi.ed qr. di

NbnG vlagﬁ%(n?’ Cts anﬁgfagggénféaﬁlgﬁ%gﬁ c?fgeafi %%34 Qr%%lastxcs such as
polgipropgiaas, Hi gHJ? Ibradﬁheda tovg demstitgrpol yetiyl @izaiiiD PIE). mﬁieﬂypwally in a high
deni er fiber, general .efers to a fiber Vi

SRE? PP BETiF AP oot HornoRiebseeRasp Prafigie Fotstthylene (for
Ma‘iﬁ;ﬂg el 1of BSisity %o%&%’léﬂe' Madieidinehiegler thtaBisis), Gﬁﬁzar and

han 1 denier or less than 10 microns. The fiber

wbg@naellschwg i haraeEengovsik bnghedkrolyghylane hlgndsiof pﬁla/@éqpylene and
sz[ﬂ:ga?lh Jﬁ%ﬂﬁ&is mﬂ&%edgém%t HAOMS b%ﬂg‘ defihee hfe’telrééggn\?ﬁusly branched

ort” cut spun bond, and nel
Iﬁélyeihylemmyndpdiyy@ieéﬁnyﬂ zdmlml capalymes. known to be

usef in.the.formt fiber. in
ot b bgb R atE b R AR b b R it A Emsi0000m). Monofilament
fiden i Dgatieridly defifed bs hﬂ\ﬁng as (tlﬁdlbﬂdali fibdu@Bniér @%ﬁteﬁ @8&in about 14. Fine
(Anderson et _al

. het er Qqgeneo
et JeT GRS 5% NBReHCHick SSLPPTS iR ARo 0 tepieg ger lament.
MEEBISier itRE s gehlrally RS 8 ds FiBerdoR thad4Uehitp of e8¥Bah 9D microns.

The fiber can also be classified by the process by which it is made, such as

monofilament, continuous wound fine filament, staple or short cut fiber, spun bond, and
melt blown fiber.

Many polyolefin materials are known to be useful in the formation of fiber. Linear
heterogeneously branched polyethylene has been made into monofilament, as described in
USP 4,076,698 (Anderson et al.). Linear heterogeneously branched polyethylene has also
been successfully made into fine denier fiber, as disclosed in USP 4,644,045 (Fowells),
USP 4,830,907 (Sawyer et al.), USP 4,909,975 (Sawyer et al.) and in USP 4,578,414
(Sawyer et al.). Blends of such heterogeneously branched polyethylene have also been
successfully made into fine denier fiber and fabrics, as disclosed in USP 4,842,922 (Krupp
et al.), USP 4,990,204 (Krupp et al.) and USP 5,112,686 (Krupp et al.). USP 5,068,141
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USP 4, 830, 907 (Sawyer et al.), USP 4,909, 975 (Sawyer
et al.) and in USP 4,578,414 (Sawer et al.). Blends

woho@wetpibet er ogeneousl y branched pol yet hyl eneroaws2007/003297

al so been successfully made into fine denier fiber and
fabrics, as disclosed in USP 4,842,922 (Krupp et al.),

USP 4, 990, 204 (Krupp et al.) and USP 5,1 12,686 (Krupp

et al.). USP 5,068, 141(Kubo et al.) al so discloses

g@lﬂdm alPAlse Uil dsediiakingfmoamovem fabmics ionh eartinons beat bonded

e caan eleiopenepiele b aprl e L ion
fromyalLyf fibd18 $8adeRiEA aflof st bRfes Of Qdtaiatdi @leﬁﬁic)ﬁli?‘rﬁers are not

are not naturally "elastic" (as that termis define )
fetinaily “elastsc”| (asiiltat tegmt in defingdsleelpyy) Blugdimiging their use in elastic

appl i cations. e.att t.0. al ' ' .
R G
pRyARE Wmi 1S §piaaRY ib discioBedlinBBSP 25 3(AM0s(Veiskeske bt al.). Wisneski
al”). Wsneski et al. disclose fibrou

m.sdigqjﬂqﬁﬁtgpﬁﬁelﬁtop@ggtw &Bfnpi‘émﬁé’lt ie@ﬁ{ a o ?EBrI)iePcent of a styrenic
Bio¥k @%&#%Pgrﬁ &?Q%Hﬁr BRGesufAf! ¥ebLirkRaidid&ave elastomeric
nt webs a

Fesul e’'said to have el astoneric
proppetiesi es. USP 4, 425, 393 (Benedyk) di scl oses

o o S e P PRl TR, R bmer
BRI hindngah eldsat niddalusdasm 2,@8ttd 0090 pso| Ve pelymeric material
RN To B R T e o e e R
flcbnbAagi Dby LS B QliyyTRkrylfe)] efiyltnd-Bigleas @opolymer, polybutylene
copol ynmers t hereof, ethylene-propylenesggﬁotyne

et ovriokemens thrspghh FEYIAnNEREOPYAeNISIPR ARG «g;mtg;{ éﬂgprgpylene,
gllxléfigétga ggfybhgffesd% orFhBSlkEof iBSS. and web prepared from

at " east one elastonmer (that is, copolyners
of aBldssofibefiml weklpreperd;finyaediendoifias lesst eng glagtomer (that is,

l ’ l | b ! . IS O
Goalgmes A8 BT RLa PO Py PAERRH (RRARAER boftimers of
fsoBUtiehd Gnd epetie)naret atdbas) ond RrmofiasticBie AigcMpedim)JSP 4,874,447

di scl oses conposite nonwoven el astic webs and a
fHercdion et o)t hei r nanufacture. The elastic materials

usef yspf P57 Q6TVBrhi®, isPlogstscongosny aBn®bas diastivebebs and a process
i ncl ude pol yester elastoneric materials, polyurethane

dorabeip manpfachue e Ahg elastie ﬁ@teﬁ@ﬂsyléqqfla donforay ifibrous nonwoven

gﬁ%&é l)v%{) fnclude polyester elastomeric materials, polyurethane elastomeric materials,
and polyamide elastomeric materials.

USP 4,833,012 (Makimura et al.), discloses nonwoven entanglement fabrics made
from a three dimensional entanglement of elastic fibers, nonshrinkable nonelastic fibers,
and shrinkable elastic fibers. The elastic fibers are made from polymer diols,
polyurethanes, polyester elastomers, polyamide elastomers and synthetic rubbers.

Composite elastomeric polyether block amide nonwoven webs are disclosed in USP
4,820,572 (Killian et al.). The webs are made using a melt blown process and the elastic
fibers are made from a polyether block amide copolymer.

Another elastomeric fibrous web is disclosed in USP 4,803,117 (Daponte). Daponte

discloses that the webs are made from elastomeric fibers or microfibers made from

-
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USP 4, 833,012 (Makinmura et al.), discloses nonwven

ent angl enent fabrics made froma three dinensi onal
wenv@ngtasent of elastic fibers, nonshrinkabl ePCT/US2007/003297

nonel astic fibers, and shrinkable elastic fibers. The

elastic fibers are nmade from pol ynmer diols,

pol yur et hanes, pol yester el astoners, polyam de

el astomers and synthetic rubbers. Conposite

elopelyorees ofcthylbyetmeat lohd oke itiyll oo ¥elBCeR BHnRftR group including

di.scll osed in USP 4,6820,572, %Ki,l lian et al.,). The webs

Y S MEDPRISTS, URsAtEratRd Aliphatic mesecathe ylifeacidisand alkyl esters of these

frhORIcarbRk FlidBA8s.f TREWACRAY Mehd Gfﬁyghﬁﬁgnépﬁsds%éd to be "sufficient" to

copol ymer. Anot her el astoneric rous we
dimpart glasticityntouBp melgbldwn fitkers. DBlvads of theBalpdlanedvinyl copolymers with

LSCl e are de f.rom.el ast oneric
R b8 RRor 1BF ot it BT BloBy P85, So P IED SR bl tamenc) are also
aaid tatforlne it filebas wieby.! nononer sel ected from the group

I ncl &gﬂ? g vinyl ester nononers, unsaturated aliphatic
mono ‘M)?Y'io s S%Pﬁé to,ake elagtic Bbers agd fabrigsdin olefinic polymers have

TERREALR BNt 28GitHe 5 | ; :
e T Sk a8 kL ?:’itg%t%"se{{%“?%% bifnitd %hr{;@x{}%qﬁﬁgdmg the
aqreaspd g0t of theeadslitivisearibsubstandar dspmpliempérfomyance.
copo ' I s_(far .exanple, .

ool SLEL Rt oA R Bk g oo
crebdinksd pdlybtefinanatetials, fuchras isoselxslostliih &ISOPALOEB24,717;

f S e ic fibers and fabrics from
oGaPone | Buifr DAL SiEdn CR006R er b2 10 aye received much
attdneidn, Felictilin®Pim e \fR1PeF RREIe8 land 8bpdrBE M1 crbfHnkEd Mefin elastic ‘
fhe i ncreased cost of the additives, and substandard

fiRers iRy Sheylers prIFEETS, REmYlane pekmsrs and Aty leydrpgrmated styrene block
j j . i ar |

PR gt RRSRAKO 8 bt HREAT) bR BORALE “R cdiyiene polymers are

prgfesteddoenpannapigicativenasi meBd4 thellomégdhéB8udd branched and the

X 194.532: 6,437,014 , 500, 540, and
s el bem peRy el o FtraRnR BRIV of Bt gsregivienesyrene
intempdlimaefsi dlldsotrokslisikiedpslefifi dlasiPHbeds haVhBe&t RE&¢d #3K G5bir chemical
i.bers. include ethyl ene polyners,

lefin elastic f :
ang Bl el NG LriE ALrasiliy AR i ApenTgietiet B a8d e aee accordingly
growifkinGRpalayifR iSbdtA vaRvIHAOWA I&Siting apalidHriond! | Y
nodi fied pol yners). The ethylene polyners are
pr ef BRG Biperiey Pionplfics o thesaricsslinked @léfircelastic fibrs have led to their
c RDSRULSEsY I-%»@@@P,SIS hg:?ﬁeyeye}%% it hantlcRldptrd ﬁltﬁleeg{gerience a rate of

honmogeneousl y branched ymers as we
breakigg whishds highaethantdesipal dursrgsdovwhisersemqrossskinglofdibers. Fiber breaks

ocgklgéndrglﬁ%o%ﬂd Fon%lapﬁgﬁ,sspgglvgnv%%gﬂlgla%lc'{dv%%dfnog[ dlt'aI‘Pt?rllgr (during yarn making

or covering), cone dyeing, and at friction points during knitting operations. While the rate
of fiber breakage is commercially acceptable, it could still be improved. Accordingly, it is a
goal of the present invention to provide a more robust crosslinked polyolefin elastomeric
fiber, to further reduce the rate of occurrence of downstream fiber breaks. This goal must be
balanced against other interests, however. In particular the goal must not come at the
expense of acceptable fiber processing characteristics. Properties such as good spinnability,

good elongation to break, retractive force, crosslinkability, tackiness and temperature

resistance, must remain acceptable.
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and heat resistance, their durability and their

confort stretch, and they are accordingly grow ng in
woapurioardisy i n both weaving and knitting appl i eariusmm®7/003297

The superior properties of these crosslinked olefin

elastic fibers have led to their comercial success.

However, it has been reported that such fibers stil

experience a rate of breaking which is higher than

desiTe Bk sHehidixgoverad shateaimgpy ety afmridieg 8 poFiokdin blend

breaks occur during bobbin fornmation, spogl. . unw nd
haxing anald prﬁjﬁ’x (k) loss I%haél fg @ﬁ Onﬁ“%/‘g?th w‘mﬁy@l Ehe range of 186 to 0.89

180ds the BacAY 8F NG iRy iate fbidihd ABKPLENAR] Shesdrimg the elastic
g/ﬁﬁ’ﬁi;% ng s,operat ic%%s. V\hill e the rate gof fi ber breakage

behavioo sy mrabdsytigxsdepuwmé.he preserjinyensions coppprise at least two
colfr%rg%r\{tg.g ﬁ‘h?A ggr%}rp%&n/elqgée dan be cl'a?siﬁ%cgé)&hrcﬁlfl {qutff'xﬁ E’égé\gmg characteristics.

a Nore robust cro
Criedt e ki(a) iehims tignpsliyolefintpateriaitab urdehsity imdtie cangetd 0.855 to 0.880

rate of occurrence of downstream fiber breaks.., This. .. . o
B/ejBal CUSEIORRIE) GBS G YALE o TS Bt Balbial rysillinity at 80°C

rORYENES or %c{hapﬂ{ $ PE&E@F 1t Nbefieddd MHdbinaftPial B cHaRRteristic (a)
expense of “acceptable fiber processing

imphetredastieity sud avsslinkebidity tetheSihen whsregdantarial mrgbing chyracteristic (b)
. go e i.on t , ' .
imBagdieht FRABM By Rpdh ¥ sug RbEA T WP A yontion, blonds of two or

méR ol AsRMecompientsearausedwheretadast drte dfitbe bemponents meets either (a)

- onb) GeATEE Pl i foRe SRPRORBY  JeeR Lo o Bl st whichever

charaeteishl r(]gb Br ) theFirdEdtvhpohehndédiaot ange Wis WitBih the scope of the
0.89 g/c i nproves the tenacity of the fiber while,
ingengiogi thef thegscond sempRBeT @8 SRSt ABLY1aRe of these characteristics or both

six?nﬁﬂﬁ\’ég%l The conpositions for use in the present
Inventions conprise at |east two conmponents. The .
conpBhefibers crde fone badsinhiesidlsaasbiritinmyove teyactive power, which leads
foll ow ng characterisiics. ISt . totabilit
RSB et B o RRRBR e sty
hiPhét28mperafr&30 g/ cnB. Characteristic (b) is that the

pol yolefin nmaterjial has a residual crystallinity a .

Boo Dmistas beE A e ety B Bighef molecilar weight
mPEHhRVEIE hhighBE §5ihBASsFERS bhd thefdTBFARbRY Brsilts; it(ta) surprisingly been

Inpart elasticity and crosslinkability to the fiber, -
obsheted dkat g errnpasitienstafiie prespridpsntion eghibf)excrllent spinnability, both
ingg%tns g‘fltﬁ? hlrdcg%’s?%ﬁit}t' Elfaﬂ gﬂﬁi er BRA i Rfmé bPRUrvabil®y of the melt after

sent ven ends of two or nore polyol efin
extonpdrentedar e used where at | east one of the

conp t [ (é@ Eﬁ*& ﬁqﬁ Qot both. The

secoﬁﬁmﬁﬁﬁﬁ@}%#@?@& egglguc ]ta a OI t will neet

whi chemgirpsfabadiieirivehtion (Heafpllowir(gipmd steallf havstthe given meanings:

conponent does not meet. It is wt hi(p t he a%c)),pe of the

"Polymer" means a macromolecular compound prepare polymerizing monomers

of the same or different type. "Polymer" includes homopolymers, copolymers, terpolymers,
interpolymers, and so on. The term "interpolymer" means a polymer prepared by the
polymerization of at least two types of monomers or comonomers. It includes, but is not
limited to, copolymers (which usually refers to polymers prepared from two different types
of monomers or comonomers, although it is often used interchangeably with "interpolymer"

to refer to polymers made from three or more different types of monomers or comonomers),

4-
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i nvention that the second conponent can neet only one
of these characteristics or both sinultaneously. The
woibermw7arade from such material s exhi bit i nproredus2007/003297
retractive power, which I eads to better properties of
the fiber at anmbient tenperature and better
di nensi onal stability at higher tenperatures. Despite
the belief anong those skilled in the art that higher
terpBlyasats @v}amn ﬁg&m#yrrafees togpclymessugresared fninghese differeint ygpes of
stress and therefore nore breaks, it has_surpri,singl
MONASRETS BE EPMERPTFAY, AP OBBATS TR Tn sl Rt I RUIIEES Prepared from
foud Yifidtdn B{p%%‘ BF RichofréEsEdr @ntondRicis)aiid ihkMike PAhb térfns "monomer” or
terns O he processability in an extruder and in
"cormpnemer” art esedriateadianizeaplyfandieywmsfar ta pryporaREYNd With e

xtruder. DETAl LED. Tl T

poiFHHEBL B A LH iy SR T RE P By Crar e dharer [n those
ini@YRs il le.lhgdh?/aeﬁblyﬁxaﬂismcﬁﬁdwsmﬁﬁsh@om @ more monomers, for

macr onol ecul ar coppound prepared. b ohgne i zin .
oot oo B ed S B BBl hHhohconre, comprise
unitd GEHIES B RRR A HIBISs, FEORAMIIE!-EH,LEARO hydB6tSthe monomer itself, for

I nt (:ﬂrs%g{%%]ers, and so on. The term "interpol yner"
EXABR Horer prepared by the polynerization of at
| eas, F d%eévf’ n%eéﬁse |§ é&%%rggf lrﬁ??nﬁgtﬁl AL 1&&@@{%&%@' kdtio is gﬁeater than about

i ncl ed to, copolymers (whic
10USEiBéd iy typaéflysclissified agnendingiodzadiamicter.oFilamentditfer & ganerally

types of nononer.s. or. comononers | tho it.d t
aaie o5 Rrere RS NGURIORG! SrriaTaieersiiel AR Apy' 13, derfds fflally greater
thRPLYERRD deaRe. Firchlyr EdePperpdlBy @fdrs & £ fibert hapaie Dlliameter less than
nononmers or. conononers), ter pol é’ [

whi_ch |
abput bf denier. piigradenierdfibes it generyl Fﬁe[quﬁlp as Iggprf lgqg’/gt?ﬁ a %nger less than

ab‘&{xt wpﬁg}%ﬁ?dgl{imqonononers), tetrapol yners (which
usuall'y refers to polyners prepared from four

F: L];’%{i%ﬁ{en'i ¥B&S Qi RBANMR cht FbeAIDRR AR fle, BRANEAR strand of

! e terns "nononer” or "conmpnoner" are used
matetier ehiadefozitsl §hat dsdot brsgetenhined) lsngthy acenfinseh P i'staplg fiber”

I ' bl i i . . i .
B R oAUy LR o i
beshicahopothetwisedivideddassephedtsas aquedatérsiingd ongthdr nor e

, | e, I i Si : .
gﬁ 3 .O'@{)@Pg{?g?ren? ﬁ%’dﬁ?ﬁ?@ Ia,pl%% r{ﬁé{;lﬁég g’%{ I elhg?lprglrglg Pe%lglrl]tlael{] §r domain over
itdRhEHE And BRNIbAENSTHACEBAP otHeP AistiNe il gmer fekinEkhs doeantbicomponent

not t he nonomer_itself, far - .
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
extend continuously along the length of the bicomponent fiber. The configuration of a
bicomponent fiber can be, for example, a cover/core (or sheath/core) arrangement (in which
one polymer is surrounded by another), a side by side arrangement, a pie arrangement or an
"islands-in-the sea" arrangement. Bicomponent or conjugated fibers are further described in

USP 6,225,243, 6,140,442, 5,382,400, 5,336,552 and 5,108,820.

5.
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exanple, CH =CH . "Fiber" means a material in which

the length to dianeter ratio is greater than about 10.
weiberosraet ypi cal |y cl assified according to it8BCT/US2007/003297

di aneter. Filanent fiber is generally defined as

havi ng an individual fiber dianeter greater than about

15 denier; usually greater than about 30 denier. Fine

deni er fi ber generally refers to a fiber having a

di ammxcr aesnd thaha fibeuwill Becdeer ag leastatious 8 pieegent, inbege preferably at

e AP B FercRo! e Metrny 70 HCA TR AR ater the firs

puufﬁﬁa%fﬁke} #3EBhrth phBR o 108 pBeRt SﬁaHG{cR)ubImhé llemgmbs Giid aiidble way to
material of indefinite &that IS, not pre%termn 2
dol tbrsg@sﬁ is based ppdbeane fpundia theinternatiaal Byyprap oy Stagdardization of
oA T e f
MR HERUOBEA 1008, Bhpiicoih € LHRL) ks e gior s paca
bednaendgﬁ:bslsat @m:hgmmrs tlod gpgare dengralied @patt @h g raty of about 20 inches

rmflla ntfl er" nsa hs .i I
peba}lvﬁg {o fl (9? e%%c} &ﬁe ﬁ?‘é’n g% gla?ehg?ec%ver.
h&i&?e’élw&‘@&eth aevnealaa Ye QbétBto dhafdctatize r@vere rlnrtﬁg Bloma téasthe grips are
does a bi conponent fi ber " Bi conponent fi be[ ! g
refunissk tottheinitiel starting Beinkiinat isi 4 inches apaans grepPutled ARTbaighe same rate
(Zg %@1‘69 geror%ﬁ{uté ISk 68 @@test& RO R dfak &K 3 @éﬁ—’ne@' t8 Be the

S ‘conj ug ate t1 conponent fi bers.

dlﬁ‘eﬂeylaebetmexethﬂawhy)f dief filegrea thefpcmm aéaz@hcl@)thﬁeﬁber begms to pull a load

B Re R BES 15 AEORTL T, FOTB D8 g

“ofhisfEt MehnsZtBREGe FbEORSs drhﬁnrﬁédls&ssecﬁ lesmthah 50ipercent, more preferably
bi component fi ber, and us% Xt nd ontin Ip\(] .
legs thary 49 RECPRIAFIF VSR MHE PHTIEG § pligprceit et philing to 100
peg&qllftgtgématl on of a bi conponent f| ber can be, for
exanpl e, a cover/core (or sheath/core) arrangenent (in

Whi CloQARE pRYOYEESE this applibAtbndesbipylen Bl meahs 8icddehpayition having

side arra genent, a ple arra enent or an
twq ol ram@s;oilyq;l@ﬂmcqmgonwer ar ntas uﬁ"c‘%ﬁfﬁ'@r}@ﬁ‘l‘ldﬁ? compositions formed

L ek e

wﬁer& D80 82 thor&bamp o ntsrexissconkatpaaficopsly iniohk or ermw £gackrs.
| east about 50 percent, nore preferably at |east about
60 percent even nore preferably 70 percent of its
stretched length after the first pull and after the
f our Inha fitsk hspeot, ﬂﬂﬂprpeemt mtensibn adlateg ttombltoeslirﬂedle@?sgc iiber
One sui tabl e

he .
cheBisHIEER F gt T A B Al BAm 3 S S Ly g g polyolefn

b18hd having an overall melt index (I;) less than or equal to 2.5 g/10 min with an overall

density in the range of 0.865 to 0.885 g/cm’. Density is determined according to ASTM
D-792. Preferably the density for the overall composition is in the range of 0.868 to 0.880
g/cm’, most preferably in the range of 0.870 to 0.878 g/cm’. Melt index as determined
according to ASTM D-1238, Condition 190°C/2.16 kg (formally known as “Condition (E)”
and also known as I,). Preferably the overall I, will be in the range of from 0.1 to 2.5 g/10
min. More preferably the [; will be less than or equal to about 2.0 g/10 min and even more
preferably less than or equal to about 1.5 g/10 min.

The polyolefin blend for use in the present inventions will comprise at least two

polyolefin components. The components can be classified according to the following
4 6. ,
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Manmade Fi bers, BI SFA 1998, chapter 7, option A Under

such a test, the fiber is placed between grips set 4
woneit@e7apart, the grips are then pull ed apart par/us2007/003297

rate of about 20 inches per mnute to a distance of

ei ght inches and then allowed to i nmedi ately recover.

"I mredi ate set" can also be used to characterize

recovery. In the above test, the grips are returned to
chhhetetiBiids. Alhasdasridtiegapzithit the palyolefin miateriehles aafeasity in the range of

S b 1T B 68 BB e
C\?ﬁ%ﬂlﬁ‘l at 9%@ otedfer @hdrf & RSP A&, T R@mhﬁﬂ@@s@ﬁlrﬁ@e is

poi nt at which the fiber begins to pul
detemnin@nwmg@lffﬂrcrgm Scanrdng Calatinetyag dbgp d belavyi F@n the fibers of the

pl‘?Sﬁg?lntVﬁrétﬁg{ Bg dg gi »go 8; %Ergé 501{,'91%2 g { %ﬁ) gﬁt@%ﬁ&sed@%@?@ at least one

of IR¢ EtHiponeliBRedls eftlﬁ?érE(B) or (b3 B8t ddtdothl OTpesanenﬁ caﬁn@oﬁaﬁt iis selected
nore preferably |ess than 30 percent gﬁ ulllng
Suih)dl%ér%@ﬁﬂeeétW}HPbﬁveFShaf?ﬁéﬂﬁlﬁ(&% {bYthe fir comporient does not meet.

It ﬁs RPihifi 3hd &:Q)ge of Eﬂeylﬂkf@xfﬁcﬂl Rhend sedﬁﬁrb%rrﬂ)o%@ﬁm%'rhée@ Bn]y one of these
aving two or nore polyol efin conponents. "Bl ends"
chaseterisgcsombatinsimultgecesiposi ti ons formed from
physi.cal.l WO O
o0 Sty B o o G RTRADSFE A s oo e
inGatidARAALS af¥ bifindmistd Macsrah equbdle/of usean dormringarfiber. For purposes

reactors. In a fir aspect, the present .invention .
offtBF BeBEI R Ioh SR NF B A PSR ed TG RYPRC BT paging from 2-20

caﬂgbnt Ji@itnst;ﬂﬁ ‘fo'léiﬁi' bdias” BRER: KRR 1845050 pefeiIBBvkighhof the polymer is

onpri si ng c%/ol efin blend having an overall nelt
dqrwgé srofr} an) olle’égs 1pfim basedmplianers donuss ip theprepent \m‘teﬁtlaﬂ includes

et%%lgﬁea lbhgi gf%?hHXte#br% @rs &%{ éHe ﬁpl%Gglefiﬁ IIQIEWéIQ @ﬁcludmg

eter ng to ASTM D-7
perﬁéﬁfr éthylgn¢ bapcdemsist ynd perrtlmlrierlppmparldnemkwem plasgamiers and

el%sﬁnowré spélrengre dEsganeq  WAEHERE Bl Rhegiitbbmer,

rg? ﬁ&ds@mwﬂ lﬁlgclt QOM%@{Q%I' eXanplietWan2005/090427, WO
2.

Condi t
cheagors b 0 oy bl o S AL O B 8
oggg?'lér : I&Bwfnr \‘chﬂ rdeck Both hafclerRtif4) anh8racteristic (b). Hence

y the 12 will be |less than or equal to_ about
these(pagyrers may ’rbm; aeblem witheithered maéﬁaaw meefs ghyyacteristic (a) but

noﬁ g’%ﬁli)rnat @ﬁéB%hljcthth}learggtéhstfgmﬁ ot I( { iFbr k! nﬁglef Bfefinic

resent I nventions w corrprl se at
segmented block copolymers can be advantageously used with a homogeneously branched

ethylene polymer meeting characteristic (a), or a polypropylene based material meeting
characteristic (b). Segmented block copolymers can also be designed such that they do not
meet either characteristic (a) or (b) in which case both components may comprise segmented
block copolymers.

It is generally preferred that at least one component be a crosslinked polyethylene
fiber, of which crosslinked homogeneously branched ethylene polymers are particularly
preferred. Butene, hexene and octene are preferred comonomers. The broad class of
homogeneously branched ethylene polymers is broadly described in US 6,437,014, (which is

hereby incorporated by reference in its entirety).
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pol yol ef i n conponents. The conponents can be

classified according to the foll ow ngcharacteristics.
wGCher7aetaesi stic (a) is that the pol yol efi n mat ecrals2tvas03297

a density in the range of 0.855 to 0.880 g/cnB.

Characteristic (b) is that the polyolefin material has

a Residual Crystallinity at 800C greater than or equal

to 9 percent. "Residual Crystallinity" is determ ned

usi ngsaid Be enddratooStleat by atjedag thei melepulas angbidentiiged polyolefin

o . 1S BTEhT o LGB R A I i

| 38 Qi f £PRBGPRNrAbImRAkat 6f thhPresé®)in0éntdn)a
(a)bﬁ?ﬁ%o?&geot E1n.1£;1The second conponent is gel ected such

hotrtegenéausiy hranchedtetiiensrralneronnstiutes sagh cemppagntoyith one

b t he, first. co . i it hi . .
hofrgbutaly tpfionsa YRIBR ol HREE Vb TBEdsity dyoh bt charateritic
(a); 8hd F8&dondHomaHtaeaisly branehedhdhyletepolymier Bading baigher density, which

si mul taneously,. The ol efin pol . for use _in_each
mesIBREEIS (PhelOE) 6h ErIPROBTEH A FFEPHE g fEcond
hohfbé@ﬂédufgﬂf SRARCHRA diled &féyxﬂebmch ARy ispdatez aRaDH.BO®E/cm?, more
use In tormng a fiber, For purposes of the present
préfiaxabdiyt groatenthan] BP1hg/cBr’ an unsat urated al i phatic

hydrocar [ Cfr 2- . " OhSEi in th
OSSR, VARG, € 2P 24k o e o
of PmBySRO 0.873leydémt devienompen preferhbly. fiGheDi8i8hes8870 g/cm’, even more

pol yners for usge i e pr nt ianvention incl udes

preferple ity ey fg?@&'%ﬁq?)e&ée&/f%rs, propyl ene al pha
ol efpRdradior ARkIEsHc(byis!thstithe pplyopsfiremetesiblydseResidual Crystallinity
copolynmers, and particul arly propyl ene:

hyl
at OB AEPE oo Pl ROOPSTEN HUTE FSEIAPLY G e or equal to 14
pe Shod Qv%%oreeﬂrg%lrm? g?gbé&@lﬂﬁl drtigRbPRl IR Sont

pol ypr opyl enes,” segnen bl ock copol yners (see for
ex ariplie piaBr2@D R0 geapaterigioneedsy dgvacterigird@pbave a melt index (I2) less

2005/ 09042 d._conpi ' :
LR PR hRAORECAT O ok iDLy 16 Ml o BRAFR) B, D8, and cven
méR) prefiatihdesscihan icstdqual( to) 1.3HgMm@ eninheThisps lpprismiartyetyue of materials
forma blend with %t her ﬁ mat er j.al, whi ch neets
whigh meet gharagtprsticp) By NGt SPaReisHc Wppt eri al whi ch
meet ph& Babadik®hksSin Which etiténeMléndsagre uba toaxalgibe fiber of the present
ol efinic segnented bl ock copolyners can b

. e . o
inyenfion wilbelse Pyefombly bavernLVeebBerEerl<tyySBHiRyHE §O°C ereater than or
1 % Ao &ddal td BlpercRht, &till ferabl
© %ﬂﬁﬁ%ﬁ?@%%ﬁm@?&% neet i n%d ghar az:pterer i st ilc more preferadly
grédgyr thge gmegual do Blpstdentopol yners can al so be desi gned
such,t hat ,th .NO0 t_eithe - i stica(a) S FF ial
e, iR Rk BURSE Rabig o Do
S&afiRCadrimetry (DSC), 2 common technique that can be used to examine the melting

and crystallization of semi-crystalline polymers. General principles of DSC measurements
and applications of DSC to studying semi-crystalline polymers are described in standard
texts (for example, E. A. Turi, ed., Thermal Characterization of Polymeric Materials,
Academic Press, 1981). Certain of the copolymers used in the practice of this invention are
characterized by a DSC curve with a Tr,e that remains essentially the same and a Thax that
decreases as the amount of unsaturated comonomer in the copolymer is increased. Te

means the temperature at which the melting ends. Tmax means the peak melting temperature.
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bl ock copolyners. It is generally preferred that at
| east one conponent be a crosslinked pol yet hyl ene
woibirog7a6 whi ch crossl i nked honobgeneously br arcinas2007/003297
et hyl ene polyners are particularly preferred. Butene,
hexene and octene are preferred conmononers. The broad
class of honmpgeneously branched ethyl ene polyners is
broadl y described in US 6,437,014, (which is hereby
i ncoDifferzntial ISy:amahgr@aﬂoamenyl @SENtahslgtiy) is| detéipdidedl using a model

Qﬁm ?’%?t?rtﬁggﬁiéf ﬁ‘ﬁ&l“?%f‘ H?fr B%glé’gepﬁ’é’t %‘lr*?’ﬁ%%saé ig dong as follows. First, a

b#eEsE N EbtathcdWErifiens ﬁfEeDSinf?orﬁf@Q% %9'2@6'“(? vWﬁ%ut any sample in the
ei ther characteristic _(a) or é%é For exanple In
alypénwp RIC papodiben ﬂtmﬂhgnamg ob g htmqllnmem;da lsaanalyzed by heating the

Jﬁgﬂg%ﬁ%@b@' ncgcﬁ[r%ﬂ%%%miﬁ{:yo ?Jl?’dogt |cy ]E)Ii]gd glﬁ)gé/mm followed by

conpore onbgeneous
keping theesapoply mthbmvalf}gaialdEGSfdryl &Mﬁhte‘,’ Ii&';‘l@lodvéd BPaiedting the sample

i oo T o o R e P L AT g el i fupion and the onset of
m\éhingfbﬂm&h&hﬁlli’@sfaﬁﬁﬂ@ bteSddtGnlifod addckidkbd B Gk’cgﬂi HBoE from 156.6°C

it i1s preferred that the second honog eneou ranche

fostthy asd fomglting mén@mrdeéswg;fr@ne%& (Y thwﬁmr he 9@8t of fusion. Then

O RGBS XA S By SR o v o

251’&1 or-38rChéas @otieg $a'1tbyof ilG°Chenr ahgesaadpl® isSkdpt E:ﬁbtﬁhr&ﬁﬂy at -30°C for

2 Bl o TrRL R BDC H  hiptinenee of ol b/t (Brecorsgs of melting i

de@érntindd arky afeekabtcybe SABIMAES R 8 0°d. b) is that the
polyol efin material has Residual Crystallinity at 800C

gr eal & samRlf 1ppresfckinta pthimfilye paé melisdrin thy rreey atlebgut 175°C and
thel 8ialc8b1eig foth t@ﬂﬂ@x]anfrg (2sécpes qg%g ?ggla?e\fﬁfp 15'.&9%? cut mto a 6 mm

preferably greater than or equal ercent
digyneterdiskdaacheatelytveeigleede plagéd mhghtgﬂmhanmpm (cstsu()cm g)a)rhe lid is

R IR TR

ceth A nitrogeremege as ﬂoWl’cﬁfS@rtﬂm}nm is&ﬁéd U1 celllis @684 af £high rate of
true of materials

. _Thi r t cul arl
1Qpcatin R ademhgpaet of PORE e o ielisrPeRaas f b Fampls i kept at this
tex&mbératu'fb CoreivdaelB Hﬁﬁhﬁ:sl ﬂ'h%ﬂfé'% ?Wﬂs B61eh! 20 5te %?P*@/ﬁqn to -40°C,

make the fi ber of present invention w |

anﬂ @P@F%@FWH&/@ that ‘évl@la%?lﬂlfe fersy piruter Gonsghpéntlytthe sample is heated
at 8 RE 0811 8L Rhin A cOfplete melting. The resulting enthalpy curves are analyzed for

peak melt temperature, onset and peak crystallization temperatures, heat of fusion and heat
of crystallization, Tre, and any other DSC analyses of interest. The Residual Crystallinity at
each temperature can be calculated by determining the baseline drawn between -30°C and
end of melting, and integrating the exotherm to obtain the cumulative heat of fusion
between 80°C and the end of melting. This operation can be performed routinely using the
TA Advantage software. The heat of fusion is then divided by the heat of fusion of a perfect
crystal. For instance, for polyethylene based polymers, the heat of fusion for a perfect
crystal is 292 J/g (corresponding to 100 percent crystallinity) and for polypropylene based
polymers the heat of fusion for a perfect crystal is 165 J/g. As an example, if the cumulative
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equal to 4 percent, nore preferably greater than or

equal to 5 percent, still nore preferably greater than
wonoEgpaadict o 7 percent. Residual crystallinitypEomuskive003297

present invention is determ ned using D fferenti al

Scanning Calorinmetry (DSC), a comon technique that

can be used to exam ne the nelting and crystallization

of semi -crystalline polymers. General principles of :
heRSEE fusian of apehiethydem: tased polymieo hetwelen BECC @od sheiend efgmelting is 15.5

Vg, dh sdbeh cstaipd Bt I fetntipip oo 457l pAABR ¢
Charpgd lﬁf)leéﬂfai‘ QRighk dREHBUTRIN BIWID)EIOr pobydisheasdsnindex (PDI) of the

Press, 81). Certain of the copolynmers used in th
ovm@lqtolz@leﬁn btdndSIS?Ch tﬁémﬁk%ﬂleé?‘@f%%%%égcﬂé?m%’ds Wefﬁr ess than

u h SS b lppyri
oo ol ol 106 TR IBE A, DI By g s

rat§® QIR of Weilteaverge Inycﬁiemulalswcght @ds)xie. nuimher grerage niedecular
tenperature at

mel t ends.., Tn1l3x neans. .t
waigBhMro) m@a? bR JeFHR g 1 P St e T8 Bt R cxample
1 RBAPGI(E @Iatawhmsbmadwxsnmﬁ/mm |

%ﬁep% DSéhf)é?om TAaI nstp?xgéerﬂcéa Inc. Calibration of tﬁe

B S, o g i i o it
COSéqnbat pm%rﬂﬂy shalmiayerm B¥deputhian T more Ay fprag oijyalﬁgs o goout 2.5.
I (r)e 1 %%‘)jrh%ggl &nﬂeﬁ th ?na‘rl’ég%é/ #64 &M%QE élﬂignt’é}ﬁlﬁlw &dvantageously

the sample to at_a cooling
cohﬂir%e@fneb@ﬁ(m btlfeﬁiﬂammmﬂs hxyclkdaag ifiblgrst (}aecls%m?ﬂ talc, synthetic silica,

i sot her at . 1400C .f or nut e
PrRGIRIARY Sk & SHBPRAte 2R Gip bt AR Blioiim 4 fjoxide and
mfyé‘&t%s AerddS/prbdessinf QidRgaichals golkadimethgtuilok e CB’[SMSO)} slip agents,

melting of the indiumsanple are detgrm ned and

angihiaskenk 28smise DI SISO Qb AOTRE B By SO Simproving
crﬁgsllﬂﬁgl%ﬂlﬂgsueﬂ ds Wleh@é NTRe 2ddtfin bf A28 edpetiallydprbRiretiRelevels of

sion. Then deionized water is analyzed by
fredl. | tmatous Ralercedt by weight o€ 81¢ commesdionn t he DSC pan

fro 55 ﬁsetng goﬁ@sg?n?& ﬁv&?ﬁ?&ﬂ Q?n B%S&B%ﬁ flﬁ Ofeh, 70 Bne dPBiore reactors or

sanp pt Tsotherm 2 m nutes-
bl Hieratigglad i gaﬁ)ﬁﬁn;aknawhemheragt rmg\r@essmmqw the bierd is formed,

pr%]q_?';ﬁ M,otge Q@g q?&ﬁo%&%%tee m g%?ﬁﬁ c(t:ens 1022) \gﬁl p(fmopnse at least about

50 PlBedtiy WapE: dTehé E6npssitibe, ;ﬂéi%ﬁfﬁ)l}ait la:bm g6 p]:?c&ﬁx angte preferably at
then air-cooled to _roomtenperature (

lensitabptf0 paycenidy waight qitthe soBPasition %}3 fm‘ﬁ b8 pERtefl by weight of
thg%gﬁ{&%ﬁi?ﬁ f!\‘éfe%ﬁ? upRb 866 dopeRednk B nﬁk@ﬁc&fﬁbl@&fp to@dout 70

percent by weight of the composmon The polyolefin component meeting characteristic (b)

will preferably comprise at least about 5 weight percent of the composition, more preferably
at least about 20 percent, and even more preferably at least about 30 percent of the overall
composition and up to about 50 percent by weight of the composition, preferably up to
about 45 percent and more preferably up to about 40 percent by weight of the composition.
The above indications of weight percentages are particularly valid where a single component
does not meet both component (a) and component (b), as in these cases a single component
will be counted towards the weight percentage of each characteristic. For example, when a

segmented block polymer is used which meets both characteristic (a) and (b), then the
-10-



10

15

20

25

30

crinped on the pan to ensure a closed atnosphere. The

sanple pan is placed in the DSC cell. A nitrogen purge
wgaso7ilvmas of 50 m/mn is used. The cell is heateasaio7a3297

high rate of 100C/mn to a tenperature of 600C above

the nelt tenperature. The sanple is kept at this

tenperature for about 3 m nutes. Then the sanple is

cooled at a rate of 10C/mn to -40 0C, and kept
polyedifirecoraponenamebting charagensitcuiby nfayrcodiprisaupds about 80 percent by

Cons uent | the sanple is heated at a rate of 100 mn
Wfi!lﬁ%t ‘b?ﬁff‘ QBUPR ting. The resulting enthal py curves

ar e [pal YZ ek bRSseerkeffdd chemRemahofiRmenboetbicdithqrak fibers, with
crystal lization tenperatures, heat of fusion and heat

mayfofdayentafibers dreingh genprglly megt argfeseder” mmn&ﬁé%r omeans a fiber
e
ol B 0 S 8 YR P ot R6es onofiment s ar
subasgiallye wiiifovm. bet BimpoReiiC ﬁhei”seraﬂe ofalsre | Kriomgy, @ndconjugated or
i.ntegrating, the othermto obtain the.cunul ativ
o RAP DtToc BOD S RS AR B HeIAFTRTGe oY Seton aro usually
dn‘? hekogD e&ﬁ{‘o@x‘ér Bﬁﬁcﬁ\.@hnﬂa) bP widroakyiods iy &hﬂpﬂ% the same polymer
Advant age software. The heat of fusiaon_is then divided

colpositienhekhe oblyimess gfe afrangegains wibstapfigly gistinphzones across the cross-
! | 53! theMen e
sc?tgoél gﬁ ﬁ}eOI?wS&BBR%M%EM ﬁﬂleu%?ﬁﬁngi(gézﬂ ?uo{\ﬁ th€llength of th

crysta cor respondi ng
blécﬁnﬂ&&np@hee nt The ysmﬁghnanom yof arh:lcdiropomlt ﬁh‘eo p:ﬁhebﬁe for example, a

shez,,t §f’ rg%lger{tj? a(ﬁieeg’(%?fm%g 1£ glglrr?lhrgd%d by another) a side by side

éﬁtl ugk@ﬁ&axﬁg%n{eﬁﬁomm "alagdspiol- the tshy #rmgbased
po yner between 800C and.. the end of [tin
JI g,Tqunehqaés FergaATAREsER i janprefersad ¢m %dlff@ﬂ’gef Bicggonent fivers. In

éﬁ:’ an/ &@g%cﬁm%npq{ %e&%ferélaechmlﬁ%o@é ~dMBdrEded blends compnse at least the

str lon (MAD)" or pol ydi spersity mde(ﬁ&
shtdth, ethereks| thp gloye inedynals emdlmedtht: dbeHkees edubé@k@ @t alternatively

anﬁﬂ‘ﬁé l’lﬁlgl\'éfe'igt Iasﬁ;} | %és%é e{sﬁél%?er b %é QQW&HQI Bl%f@x includes elastic
polyditfisy aé avdlb asERheramatdrialy éLMM Ml)th@fndpmsghtpcﬂ\)mﬁc&gms (TPUs). In
anﬁng}leg %gqlb?)aﬁljlvfr{t p&theclgl/lﬁl\grﬁtggﬁeg{tj sncg‘(ﬁﬁ%a rml T li:llon the core comprises a

po%?di@ﬁﬁldo‘{nﬂ@?x@ﬂ@ Iﬂe%tlhEQ:hafaEterifsﬁé (ammal &evétﬁa@ebompnses a polyolefin
nmeat i on Chr omat ogr apé%e (GPC) as descri bed
r

cCONIRMORY meeting thagagtesis Bga)%m fbREs are Hlyrtpgrr dgscribed in USP

ol efm
6%’ﬁﬁ%ﬁiﬁ?ﬁ%“%%ﬁ%@“ﬁg?gﬁgeéﬁ%‘%‘%@ﬁs than 3.0,

nor eThe Eber Qfdhy presedt invratioatsen be Foanedripsmdherpemyictdaseribed
B0 6y 8 e Pl 05 RAPGHL BB B e Mt
spififihg caige dond rspeddsiupitoalse mbxinmhimn, spegthadinidviablesvith dw, given
equipment (e.g speeds greater than 500 m/min, 1000m/min, and even 2000 m/min are
potentially achievable). Similarly, the fibers can be crosslinked by any method known in the
art. Suitable crosslinking methods are disclosed in US 6,437,014, herein incorporated by
reference in its entirety, as are all references cited in this disclosure. The fibers of the

present invention can be of any thickness but in general fibers of 10 to 400 denier are most

preferred.
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preci pi tated cal ci um carbonate, zinc oxide, barium

sul fate and titani um di oxi de and m xtures thereof),
wonroraeming ai ds (such as pol ydi net hyl si | oxanePCT/US2007/003297

(PDVBO)), slip agents, antibl ocking agents, pignents

(such as TiQ2), conpatibilizers, co-agents for

i nproving crosslinkability such as dienes. The

addition of filler is especially preferred at |evels

of frieMfikkrd botirauten? 1rﬁ/enﬁ<§mmapybe/\m§eghteab(for bhe) or may be combined

conposi tion. The blend f use in the inv ion, can
infP YAEE iR 4 inglasHC e Bich A Fatton: é(&‘{og ¥ Sé!PehBé" gragerial stch as

dbpgyids. is generally known in the art. Regardl ess
pogl%% g%e blend is forned, preferably, the polyolefin

co nﬁﬂmlnersgeewhg @namauﬂeé it othey mptagial in %mrpr gy bepsed alone or
%ﬁ%gaﬁsf i ag gl;le’é?'ari“ r Ce % 1148 ac?grd o 1l i ?e{t on%'&]ethods such as

ercen e prerera

wda® 3%l orddidtiiingd Q“Héa’ﬂﬁﬁﬂéf thy prsegfihvaftidnhae pamo&nywmm suited for
and up to about 95 percent by weight of the
knitting 8BPHGaHANS.pr ef erabl y up to about 80 percent and

or G- RARK ly up to about 70 percent by wei ght of
the'tﬁﬁﬁﬁ%%gﬁon The polyol efin conponent neeting
charlacrderi tetcﬁemo@bt)ratwtlhd efficedycofdhe prasomtpnyerdion: a baripstof fibers were

Qut 5 of the conposition, nore
%gé?gﬁ%@ ?WFP]n terl‘lcs)ut 20 percent, and even nore
pr ef(&brﬁbbsitlaﬁ A ﬁﬁﬁlbnﬁb Gl tpeRBnpley weipht of an bkaylenebatylene copolymer

heg 8 AR PE P2 et aremiyape b o ST B Bliod p), 2 mei

xnmr(@z) quﬁéﬂbhﬁn}’@lé&m@@ abdordigRE NSV 1288 We i 9HC With a 2.16kg
he conposition he above indications of wei

ht
wepglm and a@ebdasp@r%wmiw%lb of %813 diem@freedaﬁcg?r%mgeusmg GPC, and 35
PR Bl 87 )R e oGRS RGPl Aot .92 mlma o

mdw'xl () loé 10bghi Davin e RaNae 2t% endveﬂ@htd%bi?w@mlh’gw ©f808@ e 20.7 percent.

cte [ exan K.
R PuS FoE soRRIBR HBSE B SR Dot arL gt ftic (&) and the
ett@ﬂh@he(&)tend Wlﬁi(‘igi)ﬁﬁbm@ kiedractenstioabe bt mgﬁ) Mhe residual crystallinity
characteristic may _C rise u out .80 r
abpye BRIy T CABHRIGRD e, PGrEnt it B GPd AHERE S e SC method
debéﬁ't?eﬁta'beve CqHe Q@eﬁm Qﬁﬁélbaémmﬁém@d)& ANpOrEste/éhher s,
wi th nmonofil anent fibers e|n8 % neral | y nost

pr ef @empesitiomBcis 9O werrent ofreEe Hlyzed §thyjene-pefghe ¢ppelymer having
a defiSit?br R75 Irﬁi 4ed n?ﬁllﬂcf@.r 125%9'3%% Biin, d?ﬂ@R@%dual Crystallinity

ereas non anent fibers are substantially uniform
avac:Bmibfm'r@orhpmiﬁ@l Brie Ol0gsrdenbwn as conj ugat ed or

co n‘p¢ gg%ggmc is lpg:?%lécre-grp @gg e%fa edcé%ﬂﬁgﬁé E)Etgﬂg' cc‘ﬁ%‘l}‘f‘mer having a
density of 0.870 g/cm’ and a melt index (Io) of 1 g/10 min. The Residual Crystallinity above
80°C for Composition C is 0.05 percent.

1.3 percent by weight of an additive package comprising Cyanox 1790, Chimassorb
944 and PDMSO is added to each of these Compositions in an extruder to ensure thorough
mixing.

The compounded materials are then used to spin 40, 70 and 140 denier fibers on a
Fourné melt spinning line, between 280°C and 290°C, with a 0.8 mm monofilament round

die. Winding is carried out between 400 and 600 m/min as indicated in Table I.
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di fferent fromeach other although two or nore regions
may conprise the sane pol ynmer conposition. The
woabyreraear e arranged in substantial ly di sti neCTasn®s/003297
across the crosssection of the biconponent fiber, and
usual Iy extend continuously along the Iength of the
bi conponent fiber. The configuration of a biconponent
fi ber can be, for exanple, a sheath/core arrangenent
(i n THeke Mibenarperaued fosdesermrioe Heddad gt kraak, g §longation at break and

si de by side arran enen rran
tholpaf ah 30 peroemelauaion, Ay AMRRP THEG seingRR with peumatic
gri?§ LAMALABRYD jhw @aﬂ tsafsed k& btaiP@eidmeisupéméite 0stng ml&nfollowmg
bers. In suc an enbodinent, it is preferred_that

pradedurmb Gpeotieefisiastic diter trrsteststhars Gest atlowediorequilibrate to the testing

oS5 eSS, BN SRR BRSO SR iy or o5

pefBHET Adlapprbiematelyes i'n%h pnsng‘ ®sidpleyingem ie izt abtained Goimathe spool. A
whi ch |nc?udes a

olef s well as other. .
Drfensen HRLEHS Gkt A & IO SSETE 314 PR PIEFBT YD i attached to
40! d3nRRRANis SRRALL 15 Bhe Sd bR FitRP E‘iﬁ&ﬁﬁéﬂ ﬁsnhg tweders, hﬁe free end of

present I'nvention the core conprises. ﬁgle in
tha:smzpnn@ms insastedrigtodha e ercefi the pepgr egjl‘lpa?fd.h? trgp dester, and the upper

|
gngﬂgﬁh z?ﬁegt plgxe{pg%tgﬁ% n‘%@ %ﬁ%ﬂ i S}ﬂg é‘re?ly (1f necessary, tweezers
ardlesartb paitid the {ISEr ©, tRE berdi3of the 1dlsO¢r@;ﬁJ) aﬁd 3&20%@ gnp is then closed.

5,336,552 and 5, 108, 820., The 0

WithpaRimBe PO B R PR THEE W5 gueistiaRpE Elte, the crosshead i
puflCTBPSk hi HRte BY 2@ MehsBpdraginkfd@Bonts 08hfimdhin) until thelmbetr breaks.

spi nning being preferred.. Melt spinning can be d

Therseeent g]@ng@h@rh@t break lﬁaﬁﬁgﬁé@%thsehﬁ%&ﬁdsﬁmetlﬁngtﬁ@t te point when
the?%r?nﬁﬁé &gﬁ%ﬁ b@%@o@%ﬁﬁ%ﬁw&?ﬁﬁ?ﬂestllﬁﬁn PROoBA B Break is the force

even are potenti al Ig )
in gedmhemabdursd aSheipbint Wheret the fibiehbreaks; afhdioad pb3Q) perkest is the force

t ard . it . i in
re gl Tl e SRR e tEh 5Pt e BeBERE bt 0
i nc ql{éb(ﬁlt@tf@dthbﬁdano@ftﬁme ¢isted abbse eretasrindiyatediin Aatde dbklow.
references cited in this disclosure. The fibers of the

present iIFRIROT Mechaiiciiepr@ipentiys foltiutichestinked 40D fibers
general fibers of Fieré §pifiDon dRRrRE Lisi€atBONCC

pr ef erred The-fibers—of—ti-ho—present—rRyefi-—oR—ray—be
used neat (or bar e)SPEmingspass |c bR (@d | iFAengatoy dy r f=0ad ()
wit an inelastic fiber $ifaHngs @beebn| W@bicakoy @300
syntlhetic material such as pollyester of (Berent) percent
Composition A 400 41.2 577 10.2
500 47.8 518 14.7
600 51.4 501 16.1
Composition B 400 38.2 619 4.5
(comparative)
500 41.2 556 5.6
600 44.5 448 9.8
Composition C 400 48.2 472 7.1
{(comparative)
500 56.2 422 11.8
600 57.7 378 19.5
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The fibers, whether neat or used with other materi al
in a yarn, may be used al one or together with other
we@annre9tae make textiles according to known fabpPCTasRmM003297
met hods such as weaving or knitting. The fibers of the
present invention are particularly well suited for
knitting applications. EXAMPLES order to denonstrate
the efficacy of the present invention, a series of
f i befiR #64:8 afBHEn Kids ey  Ibd ihp GudtpitQE thdlfisers have a gel content
Conposition A conprises 65 percent by wei ght of an
gredtérytham 60 patcghtheweight by desernined Heing xylens iekifagsables Bpgecordance
o/ ed according to ASTM D 792, Method B), a
Wlﬁeﬁg{h‘%ﬁ?ﬁ 2) of 1.2 g/10 min (measured according to
ASTND%C allecdHAORGal Whéﬂm&l AZ&all;@i@Q{DMiI‘@btls pmﬁmhrted on a Rheometrics
g{g dis erS|ty|ndexf( gOas et er mj ned
RsHberin hyndisiof 30dpE0 fary dseeb’é & ftecisd 2 st onfensipn. The
tel%j:,gr n%ﬁg & rr%g %&f.ﬁ" hpinf lrﬁf)m rfoﬁ@\b'f@% 1@ aﬂﬁﬁ&! t Th@fengye%ﬁ@re 218 increased at
[
e)/rdnawﬂée ictundtioriGe e alla$thmp9ula§ E8 60@0@18'5430 ﬁpqperc«mftlo rad/s. A

mirrmglj(?\uglfqthﬂ%{]f%E butélic%e 1§ ?nal Q%eiﬁ'@hng‘gﬁe% sf:t!aa%;v%? aJ eaﬁ ethe

tepBAtEBicromes. SReAAsAEdR this trieasyrbnehtidre raeiprc(sal)ted Tlh@able II.
r esi dual crgst allinj ty above 3000 f or. Conposi Li 0 ‘ﬁ)
den

7.6 Tad M Amed iy meagyred; atd O rad/hen sresshinketh
descri bed above. The oJihexs (19 ad) of Conposition A
50875 U/ T8 CONposT t1on B.1s. 100 percent of. a O
catal yzed et hyl ene-octene coj gesl MBI Ty

of 0.875 g/CTB and aA‘EE;jObCI ndex_ (1i2) of 3 g/ 1Qu“i‘2'0°c

—Fhe—Restduat T CrystatrtTtnity above §00C for Conposition
Gmpogdtidd defcent. CondB3ition Cils 100 percent 16d4C

taI nyl ene- oct ene copol yngr having a density

]ﬁgg‘mggrgtggaﬁcm and a n‘bﬂt index (1) Of 1 g/ 10 919@

Py L. L0

rHe—eSHoatar—c=ySt e IITl_y -arove—860C—for uuupu:n tTom

Cis 0.05 percent. 1.3 percent by weight of an

addi REyg:tive FoAGEwaOARs nfdab@eOya fiax4d d&er ﬂs&rﬁms}smghhe Instron tester
944 and PDVBO i s added to each of these Conposit q‘
deserited Abeve. He fibeb isaRuReaed Wy B GHVARK bl and then strefched at a rate of

20 in/min to an elongation of 250 percent (that is, in this test, the 4 inch fiber is stretched 10
inches to a total sample length of 14 inches). The fiber is held at this elongation for 10
minutes and then the crosshead is returned its original position at the same rate as the
extension, thus allowing the fiber to shrink. The load on the fiber is then measured during
the shrinkage at 10 and 20 percent shrinkage. The percent shrinkage is defined from the
maximum length of the fiber at 250 percent elongation (that is, 3.5 times the initial gauge).
For example, 10 percent shrinkage is measured at 90 percent of maximum elongation (14
inches) or a gauge length of 12.6 inches in this test. Similarly 20 percent shrinkage is
measured at a gauge length of 11.2 inches. Results from this determination are as shown in

Table IIL.
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The conpounded materials are then used to spin 40, 70

and 140 denier fibers on a Fourne nelt spinning |ine,
woetwmer12800C and 2900C, with a 0.8 nmm nonof i Pam@sz007/003297

round die. Wnding is carried out between 400 and 600

mmn as indicated in Table I .These fibers are

eval uated to determ ne the | oad at break, the

el ongation at break and the | oad at 300 percent

el ongation. An Instron Universal Tester equipped with

pneumatic grips with a 4 inch 'aMIsgan Is used to

obtai n these neasurenents usi ntal?lﬁé ¥ ol | owi ng

pr ocegre—Spoots—of—etastTc fTDer 0 DE [ested are

firstjallowed to equilibrate to {he testin o

| abor it ori es at nosphere, which i SCHAELE K%F%&ﬂdSZSC

W t h f—+elatve—hum-daty—pf—about—50—7percent—A

approxi mately 6 inch |ong|teAtl18pesienen |i s Ah&A percent

obt ai pfed from the spool. A pretsénaikage wej ght seirirdkhge
(tgr exanple, & 40 retensfon wei.ght is
o !

ddmbsiePRr® men. Using tweezers, the fregﬁnd of
eci EPmbardrgrted {nto t Ré4cent er| of th&8Xpper

the tNiStTOom testel, and the uppef grip 1s then
Corhpogsitiendnsi on wej ght ig sl | owed to hapgy
{ (i f(comparaiive), t zers are used to guide the
fiber to the center of the lower grip) and the | ower
grip is then closed. Wth a conputer or strip chart
recorder recording the elongation and force, the

cr osgbaaf hsiUinRdaREad int@thedrsmidR1i0brya0lliofaBpmnheY frame at a draft
m nute (about 508 nmmin) until the fiber breaks. The

of §&% aheovereshyithiaoirm of pelxesterifbegfininga sYreSRRNIEeRsEation. The
indi Rirfg0! hivBgkd MPRMInto the machi
ingiRoRAY EeEa Ry aL iR o ne HE0! LAFuhlypfia HERNIn) the machine
is Adcobdegladver the fisst B dwouepdrivdgfapsrations Wrsgageresiis (ppiantncidents per
wher e e f.iher hreaks..The |pa O percent is the
hopip pgro1 d(g)cﬁﬂni“ga rl’ta%‘s)salrF &t g’ﬁhﬁaﬁeecp ]fnidgazoltrle 0 a | ength which
is 4 times its original |ength Fie\s_ults for the
Conpositions |isted above ar agge ndi cated in _Table |

below. Table I : Mechani cal} prop Etia_fss for
uncrossl i nked 40D fibers Filbers—sput—an— o

. _Derailing

3000CThe fibers are then crlosslinked byerc0d0apindlesshich

that—the fibers nave a gel |cont ent gd‘eater han 60
__percentCompesitigr Aas det errined usi-HYxyl <25
et dihbaRbi® (d tidgnce (W th ASEMyD- 2765 Dynam ¢ >300

—(DNTA) 1S periorned on a
Rheometrics RSAIIl on a bundle of 30 to 60 forty ‘
deNkerthé cber spubiyam sfusedip huvkesd koittetl dalyic The Phse weight of the fabrics

so produced is measured by weighing a square piece of fabric of unit area . This fabric is
then subjected to a 30 minutes boil-off at 100°C, followed by a spin drying, and 60 to 70°C
tumble drying until the fabric is dry. The base weight of the fabric conditioned at ambient
conditions (Relative Humidity = 65 percent, temperature=23°C) for 4 hours is re-measured using

the same technique as before. The results are as shown in Table V.
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tenperature is set to 25C and initial force of 5 g is

applied. The tenperature is increased at 5C mn while
woum7erding the el astic nodulus E at a const arCT/US2007/003297

frequency of 10 rad/s. A mnimumtensile force of 2g

is maintained during the test to avoid any slack as

the tenperature increases. Results fromthis

nmeasurenent are as presented in Table I1. Table 11

DMIA nodul us neasured at 10 rad/s on crosslinked 40

den fibers (19.2VMrRad) Retractive Force was al so

TEH6 V: FAbeIt Bdte widghiech argefduringboilsffng 106EC] fos aqmiyester covered

tester described above, the filgarnis imersed in a
——200C uater hat
infmn to an el ongati on of 250 pedeRIBasé Weadhti S, in
this test, the2—Tnch f1bef 1S stretched 10 rrjches to

a total sanpl ¢ Befambeibeftiy i nehesdirq ﬁ(g/rﬁi yber| Basypight increase

at_this elonqatlodgﬁoﬂ 10 i nutes and tfen’t hg (percent)
osshead eturq§§ its arlglnalzﬂgﬁltlon at| the 44 percent
SQMPOSEIN As—the—exténstom—thus—atTow ng—the et Tg

clonipusitionB | pad onl38he fiﬁer ist measur e dur'@@penwnt

t h@ontparalkiage | at 10 and 20| percent ‘shrinkage. {The
er cent shr|n<age 1.5, defined fromthe maxi mum{l ength
Mty bt 250Yerceni el ongat2as (that ils, 3.3 percent
ti (ROWPATAtiVeY { ol gauge) . For -exarple—io-perdent
shrinkage is neasured at 90 percent of maxi num
el ongation (14 inches) or a gauge length of 12.6
inches inthis test. Similarly 20 percent shrinkage is
neasured at a gauge length of 11.2 inches. Results
fromthis determ nation are as shown in Table
[11.Table 11l Next 40 denier fibers are fed into the
front delivery roll of a spinning frame at a draft of
5X and covered with a yarn of polyester fibers during
a core spinning operation. The incidence of breaks and
fiber derailings as the spool was unwound and fed into
the machine is recorded over the first 3 hour period
of operation. Average results (on an incidents per
hour per 1000 spindle basis) are as indicated in Table
V. Table IV: Next the core spun yarn is used to make
a knitted fabric. The base weight of the fabrics so
produced is neasured by wei ghing a square piece of
fabric of unit area . This fabric is
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then subjected to a 30 mnutes boil-off at

1000C5f ol | owed by a spin drying, and 60 to 700C tunbl e
wdnyi7ng7aati| the fabric is dry. The base wei ghtTal2d0he03297

fabric conditioned at anbient conditions (Relative

Hum dity = 65 percent, tenperature=23C) for 4 hours is

re-measured using the sane techni que as before. The

results are as shown in Table V. Table V: Fabric base

WHRA'DIE cehangendsys i ng boil -of f at 1000C for a pol yester
covered yarnWHAT | S_ CLAI MED I S: '

| S:. 1. A crassljnked

1. o| ashiceosshipksd lpstic it charagterired lﬂaﬂlatttﬁs %?’F’b S%g nprslefrom a
made C ik d I imoky 8l &hi
oy com SR QRiAL £Bol AR BLROA P Bl CHl Ryl ARG (1) of less
g/ 1Gtham 2.5 0 mein befgs Crasklindkgngvivith aodeseity in theirangehef 0.865 to 0.885

range of Q.865 .to Q.88 C whereinth L.yol efi

o ordeBomEran tehely et S tiTis baF R EtEfp component
and ghdsL&ReBAd pelysRifef dofpoaeih Mebfein tMedigt torhhéhent f5d second
conmponent and second. conponent can ?e classified . L
acc ofampRyepbeante §latsifirs afqgom todhe follqwying characteristics: characteristic
char ISt Is i 544/1d 33 - .
oS Lol N PR IR O i i )
a r dsivityaa residpst ettystatinity a4 80800 Cetshtey thant @percenthagl wherein the first
percent: and wherein the fir 0 ith

char SERGACEL IESE g)%h%rrghéﬁaﬁgeéj & ?‘ é #%s%qi%gl §e“gﬁ§ t@o‘ﬁ“ %’8?%?“1’ and the
and debiend esapshan® Apettentiich®et shahetetisticefa) or (b) the first component does
characteristic (a) or (b) the first conponent does not
meetMOtMeFhe fiper of Claim 1 wherein the second

2. CONPPREHber oF OB AGHIRIEIATRE SBoRB BbMPEndiR idicharacterized as meeting both
characteristic (a) and characteristic (b). 3. The

f i bechagdcte@isticp)langrrhardcteristie (Wecond conponent neet s
3.9 nl'y }?enﬁb orfo ?{%‘i tv%ér%ﬂullt\ﬁe ée@m@ E(t)rﬁpgﬁéﬁ trﬁé'e'tssédl(} ohObf characteristic
e Tiber o al'm e t one

4. T r rern a eas
pol y@) ef tharagenissicgb). neeting characteristic (a)

co i S ha eneousl y. branched | yet hyl ene. 5. The
a.{ Do fibes S TG § et 3 RS Rl P Gasny meblife

C0”p&ﬁ%&er[@i@t(hﬁg)rﬁ{}ﬁeaﬁbﬁbg&téoﬁsl&b}aﬁwﬁ@ pbBethyfene.

honpﬁgneousuy branc ed_pol§§thylene. 6. The fi ber of.
5.0 ai MhssfibprafClatm 1 vohaseia sk bagh Spegiohyrlefan corpporant yicstag

has g,,dehsisti (8Y &hfises B eRRedlsH Banched polyethylene.

6. The fiber of Claim 5 where the homogeneously branched polyethylene has a density
greater than 0.89 g/cm’.

7. The fiber of claim 6 wherein the homogeneously branched polyethylene component
has a density greater than 0.91 g/cm’,

8. The fiber of Claim 1 wherein at least one polyolefin component meeting
characteristic (b) comprises an olefinic segmented block copolymer.

9. The fiber of Claim 1 wherein at least one polyolefin component meeting
characteristic (a) comprises an olefinic segmented block copolymer.

10. The fiber of Claim 1 wherein the overall blend has a melt index (I2) less than 1.5.

11. The fiber of Claim 1 wherein the overall blend has a density in the range of 0.868
and 0.875 g/em’.
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7. The fiber of claim®6 wherein the honbgeneously

branched pol yet hyl ene conponent has a density greater
woOheo1/00794 g/ cnB. 8. The fiber of Caim1l whereCnusk007/003297

| east one pol yol efin conponent neeting characteristic

(b) conprises an ol efinic segnented bl ock copol yner.

9. The fiber of Cdaiml wherein at |east one

pol yol ef i n conponent neeting characteristic (a)
12C oNpTheHBeraT Clhigd il wiersiagheoverall blerndlhas ep@Sigumaé rcrysi0linity at 80°C as

The fiber of O a éhwhere he over nd has a

mel t mpgyEsd X?)Q‘di%% etsﬁ%ﬁpdllhe% CUTY® BHRRECT tP%‘é‘?P‘é‘f“ % ai m

L W“ﬁé L SipalfbRAASAS ¥ rédididl OrysRNgEty greater
13éf 0. &%ﬂerdm%}ﬁgéﬁhg%ﬁ?% The fiber of d ai mr}r e

wher tham 7tpeeceoter al | bl end has a residual crystallinity

ur e
1406, T NG 0y 0 AR 1 B 5.
13vher hdfibdroravieimli | wlﬁﬂréiﬂd:hhﬂsteﬂisﬁe &)dsihaving wskeasityi inithg range of
greater than erc 14. The fiber of daim1l
V\herﬁPWQﬁ%s@v%g cB}end has a PDI |ess than about

162 >. Tﬁéﬁbérm élhhﬁ R WherShahéb el BleRidrofliH <86 §8hi 50 {0095 percent by

aving a density in the range of fromO0.855 to
o seeexyhcmnatp@al whichfherss clraqteristin @-wher ei n t he

ver ﬁbl gP ré}%l%m'mr e%é fthe H}r 2 adll %ﬁan%%oﬂ%rfs@@ho?y ? .to %—07 Percent by

terr al characteristic
The fvleigeht oDiafarial mhi::Mee*tec]mmcttenslwe(ﬂ)al | bl end

conprises from5 to 50 pe t of al

1§01 e Ebero i doeberei ihS A pol R et 4 # sccond
1 wh Bl%réfhfée fplohs,ﬁt dach ¥eVved MWDTeS WAk 3and the

second n conponent each have an MAD | es

t.han
18. 0. The ﬁbemf Glajrarl %hﬁraaéPmPané?“éﬁt’élg&‘j‘ﬁ’&GF?éﬁPc (6)is a propylene

neet ristic (b) is a propylene based
pol yg{&f@gwog%{dsme fiber of daim1l in which the

20.i belheé §iber ¢ @lanpdnerwhlfzh Bwrfibe is a tigemipopent fgferCl ai m
t he j.conponen f [We] I .
ﬁon}l\d}gﬁ ?geli %fn aﬂ er? e blg(ger%en@ ﬁ%ﬁ%ﬂ V\ﬁtélgé t eore configuration.
2P| enghe GopF d)ﬁ@ﬁurhm wieatie blamtlcdthpriss ke steafl, apé the core comprises

another elastic material.

23. The fiber of Claim 1 further comprising from 0.1 to two percent by weight of the
fiber of an organic or inorganic filler.

24, The fiber of Claim 1 further comprising one or more additives selected from the
group consisting of processing aids, slip agents, antiblocking agents, pigments,
compatabilizers, co-agents for improving crosslinkability or combinations thereof.

25. A crosslinked elastic fiber characterized in that the fiber has been made from a
composition comprising a polyolefin having a melt index (I2) in the range of from
0.5 to 2.5 g/10 min with a density in the range of 0.865 to 0.885 g/cm’; wherein the
composition is a blend of at least two polyolefin components where a first polyolefin
component has a density in the range of from 0.855 to 0.865 g/cm® and where a

second polyolefin component has a density greater than 0.890 g/em’,
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anot her elastic material. 23. The fiber of aiml
further conprising fromO0.1 to two percent by wei ght
wohod7e7disber of an organic or inorganic fill erPCTA%2007/003297
The fiber of Caim1l further conprising one or nore
addi tives selected fromthe group consisting of
processing aids, slip agents, antibl ocking agents,
pi gnents, conpatabilizers, co-agents for inproving
261 os Jiherfitebiof Claimo26 whetsimtheifosispdlpalefintompbnend and the second
crosslin elastic fiber characterized in that_ the
£ bePoRRS i ErRRonsdt o darE BTDESTIT B weRiber SohgHyiene having an
pol y ol nesbaydngoa nelt index (I ) in the range of
fromO0.5 to 2.5 ¢g/10 mn with a density in the range
28t 04glisompopentdipey inasheatitfeoreicanfipurationpbarattevzed i that the core

bl . I in. t,s. wh

{1 1 o BB LRI ek i BRRRE PG 1g 0-880 o’
of f aodil@. $BsthtcnthrBESa polyoRfandnipteicat Bavige o Rdidual erystallinity at
polﬁ§b§%b¥$%%g$?%§$§ has a density greater than 0.89

g/ c B¥C#tai m 26 wherein the first

pol yol ef n conponent and the second pol yol efin
conponent are each a honogeneously branched

pol yet hyl ene having an MAD | ess than 3.0. 27. A

bi conponent fiber in a sheath/core configuration
characterized in that the core conprises a pol yolefin
having a density in the range of from0.855 to 0.880
g/ cnB and the sheath conprises a pol yol efin conponent
having a residual crystallinity at 800C of greater
than 9 percent.
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