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15  order to remove these deposits. It is therefore desirable to reduce or eliminate these build-

ups.

After the fiber has been formed, the fiber is typically wound on bobbins or spools for
later use. Another problem which has been observed with some of these packages is that the
fiber tends to stick to the package during unwinding leading to tangles and breaks. Itisa

20  goal of the present invention to imprové the release or unwind characteristics of the fiber
from these packages.

Tt has been discovered that the addition of small amounts of polydimethylsiloxane
(PDMSO) to the polyolefin fiber prior to fiber formation aids in both of these goals. This
result is unexpected as silicones are generally applied to the fiber externally by means of a

25  metering pump or, a kiss roll. Such oils are commonly called spin finishes.

Figure 1 is a graph demonstrating the frequency dies needed to be cleaned using
different levels of PDMSO.

Figure 2 is a graph demonstrating the effect of PDMSO and lubricating oil on the
releasability factor.

30 Figure 3 demonstrates the load at break and elongation at break of fibers made in

accordance with the present invention.
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The most preferred polymer is polyethylene with an octene comonomer content of 5 to 30
percerit by weight, having a density of about 0.875 g/cc and a melt index of about 3 dg/min.
The PDMSO used can be a hydroxyl-terﬁinated, ultra high molecular weight
20  poly(dimethylsiloxane). The PDMSO preferably has a molecular weight of approximately 2
million. The PDMSO is conveniently added to the polymer composition in the form of a
masterbatch, in a polyethylene based carrier material, in an amount so that the final
composition contains from 0.1 percent to 5 percent PDMSO by weight, more preferably
from 0.3 percent to 2 percent by weight. Most preferably the final composition contains
25  should contain no less than 0.5 percent by weight PDMSO.
The PDMSO can be added to the polymer in any way known to the art. The
PDMSO is ideally added prior to extrusion/fiber formation in order to get the benefit of both
reduce die build—ilp and improved unwinding characteristics, but may be added after fiber
formation, for example in a spin finish, if only improved unwinding performance is desired.
30 Conveniently, the PDMSO may be added to the polyolefin material via a masterbatch with

additional polyolefin material as the carrier medium.
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20

Fibers with the best releasability have very low values on this test (that is they do not
stick even at low speeds). It is preferred that the method of the present invention reduce the
release-ability value by at least twenty percent (for example if the release-ability factor for a
25  particular fiber was 80 percent without the use of PDMSO, then the method of the present
invention will preferably result in a releasability factor of 66 percent or less).
Another aspect of the present invention is an elastic polyolefin-based fiber package
having a releasabilty of less than 100 percent, more preferably less than 50 percent, most

preferably less than 30 percent using the test just described.



particular fiber was 80 percent w thout the use of PDVSO then the nethod
of the present invention will preferably result in a releasability factor
of 66 perwenvossos26ss). Anot her aspect of the present i mgeniscas/oi®48n

el astic pol yol ef m based fiber package having a rel easabilty of |ess than
100 percent, nore ﬁ%l ferably | ess than 50 percent, nost preferably |ess
than 30 perc@PﬁAMg g the test just described. EXAMPLES For these Exanpl es

fiber was prepoased HEAMIA, RS %aRBIHARK RIRRBRbAIRhAGHaiNBIFEuOONS! I ai ned

R
Geonetry Metall ocene catal yst. The base pol ymer was pol yet hyl ene with an
oct ene TNSOIOEMstamet Stometry Maaliocese gatalgsin{The bass podymergeasgiotyethyflens, 875

/cc with It index of 3.0 + : .0.20. dg/ni det er.ni i M
D138 wilbmascesos spERMeers il QEAoubyS REPGH Lo BRRRATTHOAN o o SR one
| nt e po%eﬂ@%d%’%@éff@@Pgﬂéﬂfggﬁﬁﬁﬁﬁ&%ﬁﬁin@&?ﬁ%%@?ﬂEDQ_Q381!y bl ended into the

base™ po 0 provi esired | eve PDMSO i n the fiber. For these
exanpl es’ 3 | eyghste®htcRR¥BOpseee bywadigatRRIVISO ipenctnlenestysensdntearlyaeid 1

t. Th I th | t into fi t |t te t
b 270CwaEsesmardl iermir heichrieo ity Plsorbr i bRt he E B o ©
times the.spi;nner } t I I QP S ORwért 1. As
c:an be g‘é%ﬁe%‘lle‘é Oili)%ll}é%é%?ﬁ’te@g? rlgoéﬁgeﬁgfli%?ﬁgls EZ%X{Gng requ??gfj g?géged

si gni fi GRMhid Ve picddte. Ppaseanaad ¢ipeRBMSOheAmlyrher Wasihen mekt spysuinto iiberias
wr apped ont o packages, hi_sone cases an_exter.nal s%iln fi r})igsh of, .silicone

| ubDc atak agnelt temparatuseret 3/ OBEL Fesb pelympr fprmulation iweg ihfor § RORBAE Bt 16
t by.weight to the fihek pri i i .ty kage. Th
Package et bPtie Be hncbiRfiediafiio bE MUREl 8 dureiel it PRuRAC 20R Tocr®

net hod descriAeghnaequen frén Hignat 0ydedrquafcy 35 cleadidg peyuired irdpped he r el ease
val ue was obtai ned wi th PDVBO 1(ji ndi cated as "Si" in the figure) alone
conpar edsignafi¢antlyvath thepresenss of BBMY@t i on and an i nprovement of up to 70

percent was opser ‘%ffgisﬁ%%% oA heRRadls! th SMECRE anRidindlisirs h

oi . The resutt¥® erirnents are reported 1n Figure 2. The | oad at
break ( agnigedeyiidone tubicafhd\bibBrak3moRADELION 943 &) wasgpliehinsn dsrauk of 6

determned by DIN 53 835 Part 1) of these fiber wer e measyr ee%I w%[ereloo nm
grip di steseentbmweight to the fiber prior to winding onto the package. These packag
then evaluated for their release-ability using the test method described above. An
improvement of 35 - 40 percent in the release value was obtained with PDMSO (indicated
as “Si” in the figure) alone compared to filament with no lubrication and an improvement of
20  up to 70 percent was observed for PDMSO in combination with external spin finish oil.
The results of these experiments are reported in Figure 2.
The load at break (as determined by DIN 53 835 Part 1 and elongation at break (as
determined by DIN 53 835 Part 1) of these fibers were measured at 100 mm grip distance at

500 mm/min separation speed. There was no significant loss of physical properties when

25  using this internal and external lubrication method, as demonstrated in Figure 3.
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6. The method of Claim 1 wherein the PDMSO is added in an amount such that the

PDMSO comprises from 0.1 to 5.0 per cent by weight of the fiber.
15 7. The method of Claim 6 wherein the PDMSO is added in an amount such that the
PDMSO comprises 0.5 to 1 per cent by weight of the fiber.
8. The method of Claim 2 wherein the PDMSO is added via a masterbatch.
9. The method of Claim 2 further comprising an additional step of adding a iubricating
oil to the formed fiber via a spin finish. ‘
70 10.  The method of Claim 1 characterized in that the method results in a releasabilty
factor which is at least 20 percent less than a similar fiber without PDMSO.
11. A fiber package having a releasability factor less than 50 percent.



