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(54) Title: COARSE TITER ELASTANE AND WET SPINNING METHOD FOR PRODUCING THE SAME
(54) Bezeichnung: ELASTANE MIT GROBEM TITER UND NASSSPINNVERFAHREN ZU IHRER HERSTELLUNG
(57) Abstract

The invention relates to a method for producing elastane fibers having a titer of at least 2,500 dtex using a wet spinning method and to
the coarse titer elastane fibers having a large cross section and low residual solvent content produced according to said method. The method
comprises the following steps: spinning a viscosity stable elastane solution of up to 35 g/% in a spinning bath, washing and optionally
stretching, drying by contact heating, fixing, preparing and winding the fibers, wherein after leaving the spinning bath the filaments are
guided around a defiection roller located slightly above the spinning bath liquid and wherein individual spinning titer corresponds to no
more than 1 % of the value of the final titer, drawing ranges between 0.5 and 50, contact heating temperature is at least 220 °C and length
of contact of the elastane fibers is at least 2 seconds.

(57) Zusammenfassung

Es werden ein Verfahren zur Herstellung von Elastanfiden mit einem Titer von mindestens 2.500 dtex nach dem NafSspinnverfahren
und die danach herstellbaren grobtitrigen Elastanfiden mit breitem Querschnitt und niedrigem Restldsungsmittelgehalt beschrieben. Das
Verfahren beinhaltet die Schritte: Spinnen einer bis 35 g.—%igen, viskosititsstabilen Elastanlosung in einem Fillbad, Waschen und
gegebenenfalls Strecken, Trocknen durch Kontaktheizung, Fixieren, Praparieren und Wickeln der Fiden, wobei die Filamente beim Verlassen
des Fillbades um eine Umlenkrolle gefuhrt werden, die knapp oberhalb der Fallbadfliissigkeit liegt, und wobei der Einzelspinntiter maximal
1 % des Wertes vom Endtiter entspricht, der Verzug von 0,5 bis 50 ist, die Temperatur der Kontaktheizung mindestens 220 °C betrdgt und
die Kontaktzeit der Elastanfaden mindestens 2 Sekunden betrigt.
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15 Elastane yams are synthetic filament yarns which are produced as mono- or

multifilaments - dependent on the intended use - within the linear density range from
11 to 2500 dtex (cf. F.Fourne: Chemiefasern/Textilindustric 44/96; June 1994,
page 392). Higher linear densities, which extend more or less into the typical applica-
tion range of natural rubber yarns, are perfectly interesting, however, for example for

20  use as elastic undertapes for upholstery fabrics or as leg border for underwear and
swimwear articles and also for the medical and technical sector.

However, the need to evaporate the spinning solution solvent in the spinning
chimney imposes technical limits on producing coarse elastane linear densities by the

25  dry spinning process. Owing to the high linear density of 2500 dtex or more and the
small yarn surface area of coarse linear densities, it is very difficult to evaporate
sufficient spinning solution solvent in order that the yarn may be drawn off without
sticking together. Droplets of the spinning solution solvent still present at the down-
stream end of the spinning chimney lead to stuck-together filaments which, after

30 winding onto bobbins, are no longer satisfactorily processible off the bobbins.
Furthermore, without incurring reduced spinning efficiency due to a reduction in the
spinning speed, it is very difficult to lower the residual solvent content in the elastane
yarn to a minimum without further cost-intensive steps, such as washing or steaming
of the yamn.

35
By using a lower spinning speed it is possible to increase the residence time in the
dry spinning chimney and to reduce the residual level of, for example, dimethyl-
acetamide (DMAC) solvent. However, this is at the expense of the spinning
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15  In order that elastane yarn may be further processible, for example in ribbon weaving,
they must have a certain minimum strength. A tenacity of at least about
0.4-0.5 cN/dtex is required in the case of coarse linear densities to meet these
demands.

20  However, in the case of elastane yarn having a coarse linear density of greater than
2500 dtex it is very difficult to achieve adequate strength, since the higher level of
residual solvents, for example dimethylacetamide, which act as plasticizer between
the polymer chains, markedly reduce the yarn’s strength.

25 Itis an object of this invention to develop elastane yarn and a process for its produc-
tion which meet the abovementioned requirements and more particularly to provide a
high final linear density elastane yarn which has a low residual solvent content, high
strength and high residual extensibility.

30  This object is achieved according to the invention by a process for producing elastane
yarn comprising the steps of: spinning an at least 25% strength by weight, preferably
at least 30% strength by weight, stable-viscosity elastane solution into a coagulation
bath to form a set of filaments, washing and optionally drawing, drying the
converged set of filaments by contact heating to form elastane yarn, setting, spin

35 finishing and winding the elastane yarn with a final linear density of at least
2500 dtex, preferably 3500 dtex to 20,000 dtex, more preferably 4000 dtex to 15,000



rol l'er di sposed just above the coagul ation bath liquid, characterized in

t hat a) the as-spun filanment |linear density is not nore than 1%
of the value of the 5 final linear density of the yarn,

b) the jet stretch ratio of the yarn is within the range fromO0.3 to 50,
preferably within the range f3om 0.5 to 50, 10 «¢) t he
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featuring heat®d rohe@sspun filament linearj dengityr tmmnlrmrleyhad\l/%n@fa@leoahwmf ey

the el astame yarn ifinA1088deRGty IB?Q}%S¥MI ch 20 utilizes an electrically

heat ed rol I'er combined with an“unheated idling roller. The
tenperature at the surface of the heating roller is to be particularly

wi thin the b) fath@?etfsh@t&h:iﬁ% thh%%Qhﬁfsrd/i@un@ﬁd tangel fdi §.306 6508 pakdribly
wi thin the rangefrogi!1 gﬁ {@%%% Particularly good results
are obtai ned when tHe"@ eirggge TP 91e yarn on the heating roller
is 10 to 30 seconds, preferably 10 to 15 seconds.
10 ¢ the contact heating temperature is at least 220°C, preferably at least 230°C,
especially at least 250°C, more preferably at least 260°C, and

d) the contact time between the elastane yarn and the heating medium of the
contact heating is at least 2 seconds, preferably at least 3 seconds, especially
15 at least 5 seconds.

Preferably, the contact heating used is a heating means featuring heated rollers.

It is particularly advantageous to dry the elastane yarn in a heating means which
20  utilizes an electrically heated roller combined with an unheated idling roller.

The temperature at the surface of the heating roller is to be particularly within the
range from 250 to 280°C, particularly preferably within the range from 260 to 270°C.

25  Particularly good results are obtained when the contact time of the yarn on the
heating roller is 10 to 30 seconds, preferably 10 to 15 seconds.

It was found that the wet spinning process of the invention makes it possible to
produce elastane yarn having a final linear density of far in excess of the previously
30  known limit of 2464 dtex whilst obtaining a tenacity of distinctly above 0.4 cN/dtex,
an extensibility of above 500% and a residual solvent content below 0.5% by weight.

The invention also provides elastane yarn having a final linear density of at least
2500 dtex, especially 3500 dtex to 20,000 dtex, more preferably within the range

35  from 4000 dtex to 15,000 dtex, and a ribbony cross section, characterized in that the
ratio of width to height in the cross section through the yarn is at least 4:1, especially
at least 8:1, more preferably at least 10:1.
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The residual solvent content of the yarn is less than 3.0% by weight, preferably less

than 1.5% by weight, more preferably less than 1% by weight, at a final linear density
of more than 10,000 dtex.

15 Preferred elastane yarn has a tenacity of at least 0.4 cN/dtex, preferably at least
0.5 cN/dtex.

Preferred elastane yearn has an extensibility of at least 500%, preferably at least

550%.

20
Of particular interest is elastane yarn which has a ribbony cross section, the width of
the yarn in cross section being greater than 1.5 mm, preferably greater than 2 mm.
The thickness of the yarn having a ribbony cross section is greater than 0.1 mm,
preferably greater than 0.2, in cross section.

25

As the individual Examples will additionally illustrate, the disclosed parameters for
the process of the invention must be adhered to so as to also obtain continuous yarn
running whilst achieving good yarn data.

30 If, for example, the as-spun filament linear density (ASFLD) rises to far above 1% of
the value of the final yarn linear density, broken ends may occur on the heating roller
(cf. Example 9 in Table 2). On further increasing the as-spun filament linear density,
the yarn can no longer be placed on the heating roller, since yarn is constantly
breaking on the heating roller (cf. Example 10 in Table 3).

35
To obtain a yarn tenacity of at least 0.4 cN/dtex, the jet stretch ratio should be at least
0.5. A lower jet stretch ratio may in certain circumstances not provide the desired
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above 1% ofs the value of the final yarn linear density, broken ends

may occur on the_heati n_g roller (cf. Exanple 9 in Table 2). On
further increads Hgdiseeenible omnTable hraven 4 setting teapsmturg of 260°C apda ¢antast can

Bo I (lz_nger bet ﬁlrﬁf\%@tb&lbw fﬂasleP&?isirﬂ?y ﬁ%(ck:ﬁéin éfldgﬁﬁta)ﬁ_ia_ésgfldgsgfb@ﬂ%t Sptirhal yam
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shoul d be at |Exasiple 20 in Tablb 4).A0hlg\wetonfaet tisleraftnob lgsathan aboyt 5 secoadd aida
_Ci r _cumst an@°es QR}ngptreRl\fJiegﬁlrE Q)? lga%§ i2';56‘§b will provide in such a case a yarn tenacity of
0.4 cN/dtex or more (cf. Example 19 in Table 4). In the case of coarser linear
densities than 3000 dtex, the contact time for the elastane yarn on the heating roller
and possibly also the setting temperature may have to be raised in certain cases to
obtain a particular yarn strength. For instance, a linear density of 7381 dtex requires a
15  contact time of 14.8 seconds in the case of setting temperatures of 260/265/270°C for
zones 1-3 of the heating roller to obtain a yarn tenacity of 0.67 cN/dtex (cf.

Example 1 and Table 4, Example 21).

In general, the elastane yarn can be set on one or else two pairs of electrically heated

20  rollers, for example in accordance with an arrangement as in Figures 1a-1d of OPI
document DE 195 04 316. In the present case, it is particularly the arrangement of
Figure 1a of DE 195 04 316, featuring an electrically heated roller and an adjustable
idling roller, which has proven to be particularly advantageous. To set the tempera-
ture profile mode on the heating roller, use is preferably made of godets having

25  radiative heating elements and adjustable shrouds as are fundamentally known in the
art.

It is important for the drawing of the elastane yarn to take place between the washing
and the drying of the yarn. Otherwise, nonuniform yarn material having reduced

30 quality, linear density fluctuations, i.e. an increase in the coefficient of variation of
linear density, strength and extensibility, is observed.

The process of the invention preferably utilizes elastane polymers containing at least
85% by weight of segmented polyurethane.

35
Segmented polyurethanes are for example segmented polyurethanes based on
polyethers, polyesters, polyetheresters, polycarbonates or mixtures thereof.



yarn tenacity (cf. Exanples 11 and 12 in Table 3). Simlarly, the setting

t enperat ure and the contact tinme for the yarn on the heating roller

pl ays an essential part in relation to the yarn tenacity and the

remai ni ng residual solvent content in the case of coarse |inear
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Figure la of DE 195 0F><ﬁ&0945>a100 l(altgx)an electrically heated roller and an
adj ust abl e ASFLRy 5 ng Ty ef, Which has proven to be particularly

advant ageous. To set the tenpera- ture profile node on the heating
roller, use is preferably nmade of godets having 25 radi ati ve heating
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The jet stretch ratio (V) is defined as the ratio of the take-off speed
20  (A) to the extrusion speed (S)

_ A (m/min)
S (m/ min)

The extrusion speed (S) is given by:
25
_ 4xF (m/min)
~ Zxd?xmx100

F = pumpage rate (ccm/min)
Z = number of jet holes
30 d=jet hole diameter (cm)

The take-off speed (A) corresponds to the speed of the yarn after leaving the heatmg
roller.



The process of the invention preferably utilizes el astane pol yners
containing at |east 85% by wei ght of segnented pol yuret hane. 35
Segnent ed pol yuret hanes are for exanpl e segnent ed pol yuret hanes based on
pol yet hers, polyesters, polyetheresters, polycarbonates or m xtures
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El astane yarn according to the invention is used both in the textile and in

t he nontextil e sector r exampl e, as el astic undegrtapes for
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e.g. disposable hygiene articles, in particul ar di sposabl e di apers.

I n the exanpl es hereinbel ow, paraneters reported include the as-spun
filament |ineakhe determjmptian; of the yam tempeitya&ins@Nfdtex) |angeeft thei wiimmate) éansile y
(ASFLD) issc a'sﬁ’é}rl]gth esltensioh Ul BYswas effected onYREUAes of the fhndard DIN 52814%; the
punpage rate (ccnim ng .15 K = concentration of S%I nni.ng sol ution (% by
wei ght) arn data being measured, given the coarse linear densities;, using a large-scale

instrument from Wolpert, having a measuring range of up to 200 newton per yarn.

Examples
10

Example 1

A 29.5% strength by weight elastane spinning solution prepared according to
Example 7 of DE-05 4 222 772, the spinning solution having been pretreated with
15 0.5% of diethylamine at 140°C for about 10 min and having a spinning viscosity of
22 Pa.s measured at 50°C, was spun through two 397 hole jets having jet hole
diameters of 0.1 mm into a coagulation bath containing 25.2% strength DMAC-water
mixture at 85°C. The ends were converged via a yarn holder disposed at a distance of
500 mm from the jets, taken off at 80 m/min via a diverting roller disposed just
20  above the coagulation bath liquid, coalesced and washed in a wash bath featuring a
pair of wash rollers featuring a press roller for the ends and at 120 m/min set on a
heating roller and spin finished, and the folded yarn was wound up on a bobbin. The
pumpage rate of the spinning pump supplying the two jets was 319.4 ccm/min. The
as-spun filament linear density (ASFLD) is 13.9 dtex, which corresponds to 0.19% of
25  the value of the final yarn linear density. The jet stretch ratio was 1.6.

The yarn was transported via a heating roller (subdivided into different temperature

zones) combined with an unheated idling roller, the temperatures being 260°C in

zone 1, 265°C in zone 2 and 270°C in zone 3, by wrapping the two rollers 52 times,
30  which corresponds to a contact time of 14.8 seconds.

The elastane yarn obtained had a final linear density of 7381 dtex, a tenacity of
0.67 cN/dtex, an extensibility of 636% and a residual level of 0.16% for the DMAC
spinning solution solvent. The elastane yarn is present in the form of a

35  continuous-surface ribbon. Ribbon width is about 5mm and ribbon thickness
0.42 mm.



A = coagul ation bath speed (n mn) Z = nunber of jet holes The
jet stretch ratio (V) is defined as the ratio of the take-off speed 20

(A) to the extrusion speed (S) [err] The extrusion
speed (S) is given by: 25 S= Jerr] punpage rate (ccninin)
Z = nunber of jet holes 30 d = jet hol e-%irarreter (cm The

t ake-of f speed (A) corresponds to the speed of the yarn after |eaving the
heat i ng ol ler. .

-7 - The=288R5 i WS e to illustrate the invention.
Per cent ages are based on t he wei ght of the finished el astane yarn,

unl ess ot her W’fa%leS i %tefo% summates further Examples (Nos. 2-6) relating to the production of
coarse linear density elastane yarn by the process of the invention. In all cases, an
5 elastane polymer having the chemical composition of Example 1 was dissolved in
DMAC and a spinning solution was spun as described therein. The resulting yamns
were washed, set, spin finished and wound up, all steps being carried out as described
in Example 1.

10 In all cases, yarn tenacity was at least 0.4 cN/dtex and yarn extensibility at least
500%. The residual DMAC content of the yarn was below 0.30% by weight based on
polymer solids. According to Table 1, it is possible to produce elastane yarn of
10,000 dtex or more.



The "det erni nation of the yarn tenacity (in cNdtex) and of the ultinate
tensile 5 strength extension (in %9 was effected on the |ines of the

standard DI N 52815, the yarn data bei ng nmeasured, given the coarse
dinear densities, using a |l arge-scale i nstrunment from Wl pert, having
a nmeasuring range of up to 200 newt on per yarn. Exanpl es 10
Exanple 1 A 29.5% strength by wei ght el astane spinning sol ution
prepared according to Exanpl e 7 of DE- 05 4 222 772, the spinning
sol ution havi Been pret eat ed th 1b .5% of diethylam ne at 140[err]C
for about 10 zafgd havi gxsggngggg scosHy of 22 Pa.s neasured
at 50[err]C, ZSgun Thr pughs] we| 297=h e jets having jet hole
di anet ers of A i cloagul ptijon} bat h contai ni ng 25. 2% strength
DVAC- wat er J rer ¢ —Th ends were converged via a yarn
hol der di spos vkaj; a di st ol ol on mmfromthe jets, taken off at
80 mMmn via agdEverti®g | & g Stoxe ust 20 above the coagul ation
bath |iquid, @Pesced an( shedjin a h bath featuring a pair of
wash rol | ers freat-urihg—a—j SH-or-gr the ends and at 120 mimn set on
a heatigg 2ol | er gan N L| nijshe %«Leand the fol ded yarn was wound up
on a bobbin. T Ipu @{raf &lon spi nning punp supplying the two
jets was 319.4”cEuning T Sl &-Spdm| filament |inear density (ASFLD)
is 13.9 dtex, pwhteh—ecorrespopada—to—8—319%pf 25 the value of the final yarn
linear density. Be jet syretch patijoNas| 1.6. The yarn was
transported vi|& @ Keating|ro] lgr=( sébdijvirded into different tenperature
zones) conbi ndd W th an upheptdd {diling rpller, the t enper at ures bei ng
260[err]Cin o Zone % 2pb5[ler 1] ﬁ;?one 2 and 270[err]Cin zone 3, by
wr appi ng t he tﬁ)%"@ Ige@.wbzntbcneg :Q%ON &hi ch corresponds to a contact tine
of 14.8 seconcga'@if S E gihe Qa@ aplesyapn obtai ned had a final |inear
density of 734X & &, a Fanalitly ¢f 0.67 cN dtex, an extensibility of
636% and a rediduaf _ever [of| . 16% Tlor the DVAC
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spi nni ng sol ution solvent. The elastane yarn is present in the formof a 35
conti nuous-surface ribbon. R bbon width is about 5 mm and ribbon thickness
0.42 mm -8 -
Exanpl es 2-6 (accordine to invention) -10- Table 1 bel ow summates furt her
Exanples (Nos. 2-6) relating to the production of coarse linear
density el ast gne rn the process of the invention. In all cases, an 5
el ast ane pol y?@gﬁ@ﬁ-@t he chem cal conposition of Exanple 1 was dissol ved
in DVAC and a spinning solution was spun as described therein. The
resulting yarn . ,ﬁ‘\@ﬂ i ]! L I
st eps bei ng caIS rp ngnodlﬁﬁe:s eﬁgrg?lggﬁ{ of E)%Ilq%lé &%W@“Wo%w?ﬁﬁ%ﬁﬂ&ses,
yarn tenacity atsscibed dnExample I kreaptihah i tyarifTdeleists e renlgced by asdrgle
500% The mesijdust 173VH90 kel @it a BbretdigmdteF 6f BAS nfl THe Sped@%n M ¥&RigAhtioRased
Ce)rast anep;)!a?/n : liscv)vlals %8':@6@00 ngﬁ%l%\?n.-r bies?di:sLéenlmiE)lel Prorgo’ﬁﬁ)llg &,eprtogleglrsoigut g
form of broken ends keep on occurring in the setting process on the heating roller

whenever the value of the as-spun filament linear density is more than 1% of the final
yarn linear density (cf. Examples Nos. 9 and 10 in Table 2), i.e. whenever the as-spun
10  filament linear density is too high.



[err] - 10-

Exanpl es 7-9 A portion of the spinning solution of Exanple 1 is spun
into 7300 dtex el astane yarn as described in Exanple 1, except that
the two 397 hole jets are replaced by a single 5 jet of 175-350 holes
and a bore diameter of 0.15 mm The speed in the coagul ation bat h was
50 instead of 80 mimn. As is discernible from Table 2, problens in the

f orm of broken ends keep on occurring in the setting process on the heating

roller whHenever the \al pe [of thg as-spén filanment |inear density is
nore than 196ﬁf @ﬂe final | |yarg %lne5¥~iensity (cf. Exanples Nos. 9 and
10 in Table 2);|=e \/\henevg":’;l'@ @s*sﬁun"-g) filament |inear density is
t oo hi gh. 2 g
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[err] - 12 - Exanpl es
10- 14 A further portion of the spinning solution of Exanple 1 is spun
into 7300 dtex

-12-
Examples 10-14

A further portion of the spinning solution of Example 1 is spun into 7300 dtex
elastane yarn as described in Example 1, except that the 397 hole jets used have a
5  finer bore diameter (0.08 instead of 0.1 mm) in some cases and the filaments are spun
at lower speeds in the coagulation bath (25-40 m/min instead of 80 m/min). As is
discernible from Table 3, jet stretch ratios of less than 0.5 no longer ensure an

adequate yarmn strength of at least 0.4 cN/dtex (cf. Examples Nos. 10 and 11 in
Table 3).



el ast ane yarn as described in Exanple 1, except that the 397 hole jets used
have a 5 finer bore dianeter (0.08 instead of 0.1 nm in sone cases and

the filanents are spun at | ower speeds in the coagul ation bath (25-40
mmn instead of 80 mMmn). As is di scernible fromTable 3, jet stretch
ratios of less than 0.5 no |onger ensure an adequat e yarn strength of
at least 0.4 cNdtex (cf. Exanples Nos. 10 and 11 in Tabl e 3).
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-14- Exanpl es 15-21 Anot her portion of the spinning solution of
Exanple | is spun froma 397 hole jet into 3000 dtex el astane yarn as
described in Exanple 1, except that the setting con- 5 ditions for the

el astane yarn on the heating roller are vadi-ed according to Figure |a.

The el astane yarn is passed over the heating roller whilst tenperatures and

cont act tt@ﬁ ﬁgggmi ng varied. Tenperature profiles of 230-270[err]C

are set. Yarn on the heating roller can be varied between
about 4.7 seconds and about 9.8 seconds by varying the nunber of waps

(17 yarn w apsAGOhECHEHBA of thedspinSifg RBKiSiba of Bxample 16 spfuVesths 39BRolY Fétn

capabilities g{l_lg%fa@wan 0.4 cN dtex are . qbtaine onlg at seétl ng

t enperatures f X skosipne yare ag dgsqrhet Ar Examplssl. srcept thal 1hg seiling.ehgs

(cf. Bxangikiess fidr the elhstagenglarth Dni the hadting rb)ler are varied according to Figure la.
The elastane yarn is passed over the heating roller whilst temperatures and contact
times are being varied. Temperature profiles of 230-270°C are set. Yarn contact time
on the heating roller can be varied between about 4.7 seconds and about 9.8 seconds
by varying the number of wraps (17 yarn wraps correspond to 4.7 seconds). Table 4

10  reveals that yarn capabilities greater than 0.4 cN/dtex are obtained only at setting

temperatures from about 250°C and contact times of at least 5seconds (cf.
Examples 15 to 17 and 19 in Table 4).



[err] WD 00/ 00682

PCT/ EP99/ 04180 -16- Cl ai s
1. Process for producing el astane yarn conprising the steps of spinning
an at | east 25% strength by weight, preferably at | east 30% strength
by wei ght, stabl e- viscosity elastane solution into a coagul ation
bath to forma set of filanents, washi ng and optionally draw ng,
drying the converged set of filanents by contact heating to form
el astane yarn,[ Setting, Bpi[n 1 i shing dnd|w ndi ng the el astane yarn
with a final |}inea® dens tﬂ of gt leajst 12500 dtex, the filaments | eaving
t he coagul &ion b I Reidlopask d Atound a diverting roller disposed
just above th Z  SSpglRAt ngh h% iglid, characterized in that
a) the as-spunl fil&nent iﬁea* dengitly ils hot nore than 1% of the val ue of
t he fimal |ipegr ¢gensity pf |the yarn, b) the jet
stretch ratio He W tihim thelrahge fromO0.3 to 50 preferably
within the range fromO0.p tjo bO, c t he contact heating
tenperature is| at .,beast522([e'r]c, prefgqraply at |east 230[err]C,
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especially at least 250[err]C, nore preferably at |east 260[err]C, and

d) the contacwoOiper0e82ween t he el astane yarn and t he heati ngPCAVEP99/64180he
contact heating is at |least 2 seconds, preferably at |east 3 seconds,
especially at | east 5 seconds. 2. Process for pr odum ng

el astane yarn according to Gaim1, charactl®rized in that t he
contact heating used is a heating neans featuring heated rollers. 3.
Process for producing el astane yarn according to Clainms 1 or 2,
characterized in that the heating neans utilizes an electrically
heated rol | er Za®8i ned with an unheated idling roller. 4.

Process for producing el astane yarn according to any of Clains 1 to 3

characteri zed |n t hat th rat re at the surface of the heati ngrhrokl er
is within FF&"?Sa é’f‘? IReaHIang yfﬁbf%‘??‘]‘sé?gg]ﬂ | SPIFRE T 2% Jeast
range from 260 to 23% alrerrig(h by weight, preferably at least 30% strenOth by weight, stable-

- 17 - 5. Pr VisEasity Sty A B{eogo"flgt'i&lglrﬁ#%ts&%%ﬁlaﬁgﬁ 'i;aﬂf?of?&ﬂf Bef ﬁf ?ﬁXmQJts

Clains 3to 4 Ar ey
t he heating rol | er washing and optignallp deavgogdisying ths eanyptgpd s¢t- ojsllm@nmbs contact

heating to form elastane yarn, setting, spin finishing and winding the elastane
yam with a final linear density of at least 2500 dtex, the filaments leaving the
coagulation bath being passed around a diverting roller disposed just above the
coagulation bath liquid, characterized in that

a) the as-spun filament linear density is not more than 1% of the value of the
final linear density of the yarn,

b) the jet stretch ratio of the yarn is within the range from 0.3 to 50 preferably
within the range from 0.5 to 50,

c) the contact heating temperature is at least 220°C, preferably at least 230°C,
especially at least 250°C, more preferably at least 260°C, and

d) the contact time between the elastane yarn and the heating medium of the
contact heating is at least 2 seconds, preferably at least 3 seconds, especially
at least 5 seconds.

2. Process for producing elastane yarn according to Claim 1, characterized in that
the contact heating used is a heating means featuring heated rollers.

3. Process for producing elastane yam according to Claims 1 or 2, characterized in
that the heating means utilizes an electrically heated roller combined with an
unheated idling roller.

4. Process for producing elastane yarn according to any of Claimsl to 3

characterized in that the temperature at the surface of the heating roller is within
the range from 250 to 280°C, preferably within the range from 260 to 270°C.

I g



6. Process for produci ng el astane yarn according to Clains 1-5

characterized in that the final linear density of the elastane yarn
is within the range from 3500 dtex to 20, 000 dtex, preferably within
the range from 4000 dtex to 15,000 dtex. 7. El astane yarn having a

final linear density of at |east 2500 dtex]7especially 3500 dtex to

20,000 dtex, nore preferably within the range from 4000 dtex to

15,000 dtex, and a ribbony cross section, characterized in that the ratio
of width to height in the cross section through the yarn is at | east
4:1, especial by at Pteeest for producBig tlastane eyqun efceording tat ahpasft Cléimk3 to84
El ast ane yarn acco a Y/ t. .t u

sol vent conp SrierAd bWl 'nf WALl T OF hE o or HE, BERISE Riter 5

| ess than 0.5% by 10 30secqné$ mferahb/rl&-biwen@bw | ess than o 3% by wei ght,

at a final linear density of up to 5000 dtex, less than 2.0% by
wei ght , preferably | ess t han 1% by erably.less than
0-65% by et gnb. at PSS aT DROCHERE CSa vy arcostioe gtk 5 SR aR

and | ess than 3. O%Heyfmaehgértr depsief afrthd Elastans garh g withirbiife byngeefr@h 3500 dtex to

Than * <" 10 o0o bl B ettt i nEhaf Kool 800 G 7 075

characterized in that the el astane yarn has a tenaC| ty of at |east

0.4 cN dtex, pref eF?a%*a)ﬂe?éarﬂ qﬁ@ﬁ)g a %hrﬁl\vlﬂkﬁx densd&' of ath a@tS? t)éi‘r @ﬂ)emally

according to any o aracteri ze

yarn has an ext ensPBiQ dtey t%fzoé)(ool%tm‘yem ferbbyt &’r“alﬂ Shealfang%é@fn 3@%/@‘3" 1971,
El ast ane yarn accongoogdieR, aitya eibbéiypérass section, tharabRAL&TincthhZ®e ratio bhakdth he

h
}slgr:tn i on bei ngangaier ght'inthe ???églg%tt’]@gﬂmouﬁﬁétf Y%I’%abte s;?{t%fr‘{lsﬂéﬁqalgyr ??Hw@a“

8:1, more preferably at least 10:1.

8. Elastane yarn according to Claim 7 characterized in that the residual solvent
content of the yarn is less than 1.0% by weight, preferably less than 0.5% by
weight, more preferably less than 0.3% by weight, at a final linear density of up to
5000 dtex, less than 2.0% by weight, preferably less than 1% by weight, more
preferably less than 0.6% by weight, at a final linear density of 5000 to
10,000 dtex, and less than 3.0% by weight, preferably less than 1.5% by weight,
more preferably less than 1% by weight, at a final linear density of more than
10,000 dtex.

9. Elastane yarn according to Claims 7 or 8, characterized in that the elastane yarn
has a tenacity of at least 0.4 cN/dtex, preferably at least 0.5 cN/dtex.

10.  Elastane yarn according to any of Claims 7 to 9, characterized in that the elastane
yarn has an extensibility of at least 500%, preferably at least 550%.

11.  Elastane yarn according to any of Claims 7 to 10, characterized in that the yarn
has a ribbony cross section, the width of the yarn in cross section being greater

than 1.5 mm, preferably greater than 2 mm.

12.  Elastane yarn according to any of Claims 7 to 11, characterized in that the yamn
has a ribbony cross section, the thickness of the yarn in cross section being

N O 0

greater than 0.1 mm, preferably greater than 0.2 .



\F ; - - - -
12. El ast ane™paftn according to any of Claims 7 to 11, characterized in
that the yarn has a ribbony cross section, the thickness of the yarn
in cross section being greater than 0.1 mm preferably greater than
0.2 . - 18 - 13.
El ast ane yarn according to any of Clains 7180 12 obtai nable by the wet
spi nni ng process. 14. El astane yarn according to any of Cains 7
to 12 obtai nabl e by the wet spinning process of any of Clains 1 to
6. 15. Use of the elastane yarn according to any of Clains 7 to 14 for
produci ng textile and industrial goods, especially apparel and

di sposabl e hygyene g g lygﬁr according to any of Claims 7 to 12 obtainable by the wet spinning
process.

14.  Elastane yarn according to any of Claims 7 to 12 obtainable by the wet spinning
process of any of Claims 1 to 6.

15.  Use of the elastane yarn according to any of Claims 7 to 14 for producing textile
and industrial goods, especially apparel and disposable hygiene articles.
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