WO 2005/056452 PCT/US2004/040035 ELONGATED CROSS SECTION
ELASTIC FIBERS FOR STABLE PACKAGES The present invention
relates to a supply package for elastic fiber intended for use with various
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tangentially from the surface of the package and allowing the package to rotate on its tubular
axis.

Prior packages for elastic fiber suffer from fiber sliding or falling down from the
package surface (“sloughing”), during processing, handling, sforage or use of the package.

- Sloughing leads to breaks due to fiber entanglement, which increases waste and decreases
manufacturing speed, and can produce inferior yarns and fabric.

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 contfast, 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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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
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shape being determined prior to winding the elastic fiber onto the core.

Accordingly, the present invention relates to a process for winding an elastic fiber
onto a supply package such as a tube core for use in knitting or weaving operations, the
improvement comprising: forming the elastic fiber into a shape having 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,
such shape being determined prior to winding the elastic fiber onto the supply package. In
particular, the present invention provides a process for winding an elastic fiber onto a core for
forming a package and/or warp beam for use in knitting or weaving operations comprising;
forming the elastic fiber into a shape having a fiber cross section such that the width of the fiber is at
least 3 times the thickness of the fiber, prior to winding onto the core; wherein the elastic fiber will
recover at least about 50 percent of'its stretched length after the first pull and after the fourth puil
of four pulls to 100% strain.

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
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Accordingly, the present invention relates to a process for winding an

elastic fiber onto a supply package such as a tube core for use in knitting

or weaving operations, the improvement comprising: forming the elastic

fiber into a shape having a cross section such that the width of the fiber is
tleast 1. 5 eferably at least 3 times the thickness of the fiber, such
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8£t®gr§)1%p ?in 9mmg, > a supply package for use in knitting or weaving operations, the
improvement comprising: forming the elastic fiber into a shape having a cross section such
that the width of the fiber's cross section is at least 1.5, preferably at least 3 times the
thickness of the fiber's cross section.

For purposes of this invention, the term “fiber” means a material in which the length
to diameter ratio is greater than about 10. Fiber is typically classified according to its
diameter. “Filament fiber” or “monofilament fiber” means a single, continuous strand of
material of indefinite (that is, not predetermined) length, as opposed to a "staple fiber"

which is a discontinuous strand of material of definite length (that is, a strand which has

been cut or otherwise divided into segments of a predetermined length.
For purposes of the invention, the term “elastic” means that a fiber will recover at
least about 50 percent of'its stretched length after the first pull and after the fourth to 100%

strain (doubled the length). Elasticity can also be described by the “permanent set” of the
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which have two generally perpendicular axes, wherein one axis is at least
about 3 times longer than the other axis, and wherein the elastic fiber will
recover at least about 50 percent of its stretched length after the first pull
and after the fourth pull of four pulls to 100% strain. The resulting fiber
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also be described by the "permanent set" of the -3 fiber. Permanent set is
the converse of elasticity. A fiber is stretched to a certain point and
subsequently released to the original position before stretch, and then
stretched again. The point at which the fiber begins to pull a load is
designated as the percent permanent set. An "elastic" fiber will have a
permanent set less than 50%. "Elastic materials" are also referred to in

the art as "elastomers" and "elastomeric”. "Homofii 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

WBshRA& ‘ggso known as conjugated or multicotnponent fibers. The
polymers are usually different from each other although twdP6r F§es/040035
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and then the filaments are deposited onto a collecting surface to form a
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CQE%%BJ ﬁ”ﬁﬁ&ﬁﬂé‘:{ﬁ%ﬁgh a plurality of fine, die capillaries of a spinneret. The
diameter of the extruded filaments is rapidly reduced, and then the filaments are deposited
onto a collecting surface to form a web of randomly dispersed fibers with average diameters

generally between 7 and 30 microns.

"Nonwoven" means a web or fabric having a structure of individual fibers or threads
which are randomly interlaid, but not in an identifiable manner as is the case of a knitted
fabric. The elastic fiber of the present invention can be employed to prepare nonwoven
structures as well as composite structures of elastic nonwoven fabric in combination with

nonelastic materials.

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 catalyﬁcally 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.
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"Nonwoven" means a web or fabric having a structure of individual fibers
or threads which are randomly interlaid, but not in an identifiable manner
as is the case of a knitted fabric. The elastic fiber of the present invention
vansREpoyed to prepare nonwoven structures as well 3s.composite
structures of elastic nonwoven fabric in combination with NORSIARIE 40035
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Thus, any cross-sectional shape which maximizes the surface contact between
adjacent layers of fiber is suitable for use with the present invention. For practical reasons,
the fiber for use in the present invention typically has a cross-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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fiber cross-sections. The more ribbon-like geometry leads to preferential
deposition parallel to the long axis which leads to an increased surface
area for the surface contact between adjacent layers of fibers. The

wosRarReghepntact decreases the chance of movement or §Je&|ﬂ}%%%‘/0 40035
during storage and handling. Thus, any cross-sectional shape whic
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The present invention can be used with all known winding systems which can be
optimized as is known in the art. ‘Optimization of winding includes things such as adjusting
the draw ratio between Godet rolls and winder, adjusting the helix angle and adjusting the
friction roll contact pfessure. Similarly, spin finish type and content may also be optimized

in combination with the present invention as is known in the art,

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.



produce the desired shape fiber. Further the extrusion conditions, and the
theology of the polymer being extruded may be manipulated to promote
more or less rounding. In order to maximize the surface to surface

, less rounding is generally preferred. It is also 1possible to
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invention also relates to an improved supply package for elastic fiber
BoTHRRS AL rbiRiter by dhsSioerindich dulng tedvan dlengbing iviseppin nhekages, will
slasti iierhasRaROsmBStI SHER g&ﬁtmrvsiﬂa%nfgg mﬁggfiﬁsa%é?@%hmt
1.5, preferably at least 3 times the thickness of the fiber priorto winding

gt ‘g‘}éfgﬂé Bnto 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. _7_ WO 20051056452
PCTIUS2004/040035 Another aspect of the present invention is an

improved process for making extruded fiber wherein the improvement
comprises using a die having one or more openings which have two
generally perpendicular axes, wherein one axis is at least about three

times longer



than the other axis. It is preferred that the die is a spinneret comprising a
plurality of openings substantially all of which have the geometry
described above. It is also preferred that the longer axis be more than
about four times as long as the shorter axis, and most preferably labauty|SE
five times as long. In addition to making improved supply packages for

use in the production of woven or knitted fabric, the fiber having an
élbddiEd cross section can also be used to make improved nonwoven

SiyuRtUrESs M WiHareY sdbindarfibers dtishel %%@%ét&%%%@&%&

surface area exhibited by the fiber which helps reduce sic ng in supply
pacREYRE Wi BISHTRE JdécaHnReRsRSats RorHbisier Eumiagtisalgdber into
bindisgnpkeisiitipg fibed deseccoRisiRNRthAGRWAVEH SR Etéias aHch@WiRbs

'WI%lEeﬂ%L[AIMSh%L%bproces forvgindin %gletcelastlc fiber ntiaﬁagcoefor

forming & PACKage and/oP Warh “BEAM T8 (e Mok AR P or will recover

operaliosisisonidrisingntiof s tte Elasticditbethinfost adhape fravirdoarth pull of
fibeGros5 SECHR,3Mah that the width of the fiber is at least 3 times the
thickness of the fiber, prior to winding onto the core; wherein the elastic

fibel Wi Wﬁ‘&é&@@@i%gﬁhﬁﬁéh%ﬁfﬁﬁééﬁﬁ GFI8s-areenmrcieis gtteadtd tithes the
firstipltreachafterte fourth pull of four pulls to 100% strain, 2) The

ocess of Claim.| wherejn the width of the cross-sectional area is at least
R L L o s e S e LT et e e
widthidfitése ditbssilsactional area is at least 5 times the thickness of the

fiher Ao TNEPLPERRR Pl INVORIRINHE; elastc:liber s an olefin

polymer. 5) The process of Claim 1 wherein the efias%c}%er is a linear

ethylépardphiaidiédim ihvdrpeiythe elagic Ther probess ehdtaimlpiardeSintomolymer.
elastic-iRRkis & substanfirlylingalstbvienes alpgRelin ﬁr{%%}g&@ﬁpha olefin
whi ci:rl;][e?gosly?r?e? r\;v?l?llé}? ?121% %gearlll gucbgga%%gﬂg Fér%sslinked.

7) The process of Claim 1 wherein the fiber is formed using dies having an opening which has
two generally perpendicular axes, wherein one axis is at least about 1.5 times longer than the
other axis.

8) The process of Claim 1 wherein the fiber is formed using dies having an opening which has
two generally perpendicular axes, wherein one axis is at least about 3 times longer
than the other 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
nto 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
1s at least 3 times the thickness of the fiber prior to winding the elastic fiber onto the
tube core, and wherein the elastic fiber will recover at least about 50 percent of its
stretched length after the first pull and after the fourth pull of four pulls to 100% strain.

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

9.



7) The process of Claim 1 wherein the fiber is formed using dies having an
opening which has two generally perpendicular axes, wherein one axis is
at least about 1.5 times longer than the other axis. 8) The process of
Claim 1 wherein the fiber is formed using dies having an opening whidhP
has two generally perpendicular axes, wherein one axis is at least about
3 times longer than the other axis. 9) The process of Claim 1 wherein the
fibettiauforess feaastihe drerates avgipisushdiandbe edaska bty Wil exseratlgt least
rounehGr98$:sesH N RULWhHRLEE the uaiRrIRepaIfiRMERIS RIS GaARESR bur pulls
into a fiber having a cross section such that the width of the fiber is at

lead? 3'H164¥e 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, and wherein the elastic

fiber will recover at least about 50 percent of its stretched length after the

first pull and after the fourth pull of four pulls to 100% strain. 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 -9 LLOYD.) /VISE about 3 times longer than

the other axis, and wherein the elastic fiber will recover at least about 50
percent of its stretched length after the first pull and after the fourth pull of

four pulls to 100% strain. -10
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