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preferably of region III for it is observed that yarns of reglon I1l have
very little sensitivity to noisture-on-yarn during finish application on
dye level (MBB) and 40 their yarn properties are nore stable with tine on
storage. Figure 18 is a representative TRA plot of the dynami c extension
rates (err) under a 300 ng/d tension versus tenperature for various feed
yarn types: A = nominal 50 RV nylon 66 yarn spun at 5300

.ﬁ
=

1-

CD
3




%rrpm and contai ning 5% Me5-6; B = nylon 66 honopol yner yarn spun at 5300 npm
(Yarn J of Exanple i); C = nylon copolynmer yarn spun at 5300 npm (Yarn K of
Exanple 1); D = nylon partial drawn EPah638B315B1indi cati ve of Yanms D F of
Exanple i); E = nominal 47 RV-nylon 6 honopol yner yarn spun at 5300 npm
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t enper at ur e skeimigegtho TheA@ightshouldbecesI@Bws: [ err] C. Figure 20 is a
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def Mared u%/ (lipying formy EP 0 536 315 B1 val ues of draw stress (err) and
draw noduf’us (MD) decrease with mcrgasr&gwgr_?w tenperature (TD). Figure 21
conpares the draw stress (err) versus RN o (DR) at 75[err] for

various feed vy e&%ﬁé Jﬁfr&g‘ggmg%r@}{d %{p'gngaﬁesngtg%nol ymer spun at 5300

npm B = nom n copol'yner spun at 5300 npm C = noni nal
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In(MD), -versus [1000/(Td, C + 273)] 10 for the three yans in Figure 21.
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57-58 C whi ch corregpaiyth e fdie Bl 10ald - alRRfa] WdO b bout 15%
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Figure 234(Line B) is a correspqetigith Belod BdilEinfy expressed as percent
exhaustion on a logarithm c scale versus the reciprocal of the dye bath

tenperature expressed as 1000/- 20 (T+273). The dyeing transition
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= 1. 15X DN ¥ ‘*P‘]y BIYRUIE = 1 45X DR/ Tr at 57[err] and Curve D =
1.45X DR/ TR at 177[err] Yarns A, B, and C have [err] values | ess than about
65[err] and provide yarns for uniformdyed fabrics, while Yarn D has a
[err] value greater than 65 C and does not provide dyed fabrics with
acceptable uniformty when dyed with Iarge nol ecul e acid dyes. Figure 25 is
a representative plot of neasured dye rat'd (err) at 25[err] using a large
nol ecul e acid dye, 30 C.|I. Acid Blue 40, versus the residual elongation of
warp drawn yarns nade fromdifferent feed yarns; where Line Ais froma
feed yarn spun greater than about 4000 npm (regr on ||||n Fi gs. 16 and 17
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eI ongatlon I's observed to increase with the spin speed of the feed yarn
used i A the dry draw dry relax warp 35 draw process. Drawn yarns from
feed yam C are nonuniformat all dJdER®WS3§3¥hB1rel axati on process conditions
and their nonuniformty is believed to be related to the apparently

i nherent | ower dye rates of the drawn yarns from Region | feed yarns versus

yarns havi ng BYRh PShcPOEyRKPap cEErE BPLD PBEnY) o kb (b rE VAR cc ™"

greater than 65[err] Figure 26 is a plot of the ApparentLPore Mbility
(APM), derived fromthe orientation of the anorphous 40 polyner chain
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8 K/S SAMPLE (1-R)?
MBB dyeability = K/S CONTROL X 180 AND K/S = 2R
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‘measured to the nearest 1 nmand recorded as L1. The skeins are then
wrapped in a cheesecloth and placed in a boil-off pot for 20 1 min. at 98
1 * C The skeins are renoved fromBP@5331BBINd allowed to 30 air dry. The
skein length after boil-off, L2, is neasured by the sane nmethod as L1. :
Boi | -of f shri nkage i's calcul ated as: 9BCS u%ﬁ - Lq% x 100/ L1 35

Boi | - OF f Shr{PRk '(' ctanpe valun I"'B‘?/\A1 "?"Ho'ﬁ Rofliusk andsnogmalizgy the igentrol sample
measur enent 4728 |t‘T gryn kase: nkage of the warp drawn yarns. The yarn is tied

in a loop h ength of about 50 cmand the length of the loop is
measur ed n%%d of 0.05 g/d using a rreter stick. The load is renoved

and the 1060p i g RlAGRE Lrbd R %he' a6 BRASyef s Brotheh
prevent it flaabhd e.ﬁlfga. $ it Gadsbhd o t.anrbo h%n‘i"seé“@fﬁ '"‘PQEGEQ'"E ; °(§ﬂ7&to§d
in air and t166m @fnﬂ MMérsol LBITRARAE, Senidhtlergant fRACE. fduPoftie e ur@EHd CoY

shrinkage | o6 &0lse%OUIZARINE GYARNE 1EE SAI® (aBSrSvidRl ABIBP (C.I0RNd BIiRGIS). The finabdinlbH
after Dboi i ngs.8BGhe Solution temperature is increased at 3-10* C/min from room tempefaturd @)1285C, and held at
Length  bef akdt tentperatuionter 48 ardinufeet ThoRIybd kfpos Afel iitised3aridd, Gdf médsiinsa! iﬁB@e dopth by
measur ed by réfiscing soldtithedr.skei n of the test yarn into boiling water and then
.placing it in Tnehipé vareeare detetmimedisycompgting KIS vakiesfeom rhlaciencs peadingsi Tl eyatiorss abed) 0
gram 50 weight is suspended froma 3000 denier skein of the test yarn
(6000 dentser | oop) so that the force on the yarn is 83 ng/denier, and the
skein length is measured (L1).E7BoSAMBLEM weight is then repl dde®)Fith a
30, gm wei ght Aseddykabigiight edrysecONTROLMERSQR0 HiND P& /g R0 wWalger for 20
h-utes renoved and allowed to air dry for 20 mnutes. The skein i1s then
hun n a?‘ré oven at 175 degrees C for 4 mnutes, renoved, the 30 gm wei ght
S replacdvvlt a 500 gm ht_ a ein lepgth, i rreasured L2).. " Heat
set shrinka ol i:ﬁ%\%eﬂ%ﬁ? "(flb L'T'%qg%l"% 'ﬁt"é?JJ]&/ad["ﬁé and, otz thgf Ao Eﬁm‘%’
536 315 Bl n 0
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is run for BSsiherawrage,of thadhigh ménus ddwhreddingp dor alghtr3® retertshraplest Measerdménts iR 1dbjee lusihg
at 3[ err] somithe DVX arereported a3 ergfficiéne obawidtiorf OFVA BTV nut es, the pH is neasured.
If the pHis >Byramic; Mechanical fAnglysis tysts @resmadie xgcordivgditor thenfoliawing peace®®. Ai Rbeogibron”
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30 by a panel of experts (the ratings of 5 to 7 experts are averaged) on a
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120[ err] adelermired bcoolingethe sagwioat HiGraer figute 8dsr the nitwgers atmaspherelyidel melingipoint ofar e
rinsed, drinden €8nkpmepciunarcidl Wieally\280-g23Chandy isy lofered: tl nepotol ¥/ releve weighth ef
dye val ues cepolyadipemigiesyi suehy @dﬁﬂh@fl'?‘i‘gﬂ f/M8-562 Thromelting reint eff nylop B-pmepolymer is

r eadi ngs. Mmgal@ %’[q fRs a%ub fgovyer than g)c{m%and may be raised by addition of higher melting
[err] AB'B B?'lmer VPTess“ 66- X 1
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pr owi=tles a é |ert
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?)asg mq] ng Ol t
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Eal
are tak tﬁé I
t hat te”peﬁ-él‘éldéﬁedr fnb'ilﬁcﬂbﬁ hln&tatﬁ on

&&L Yond thJ) iy % s ol

suf fici ent Iy ﬁl@tl phad VY 0TH: Hor 'e£l;¢.ro€tﬁ§@o ﬂeﬁhu‘fg@% al d &Hd RS A6 Race lebell S

rel ated to thmeRMbUNIBH-caretitdol rhahBfiéri(NER in TRHBYS heddin) li6-6 hﬂomeetermmed as follows: A
t her nomec hawighsal nyloh Saagly isORydicly2edr (b @stiuxing sl 68 G1CH ) Gre® UaMindtik)ri€ Q6 isdadied hsogh Of
t he dye #vlinteenal etandhiie TR Garaple s tivy dne the Cansdelylie acid rends ek I rixiiylatedawits anmyfirolishe

"pore" si zenethbndih8N HCleandftir arsingends e wiiflaoroadylated it trifluoroddatic alingdriie/GifCiid atavs

t enper at ur aolvregy rdie Aftet evapprativd of Goivad end eesxirebdents, the Fesiiiye isatkenodpl DWdeOH and

Pr escour yahrpmatographed using a gas chromatograph such as Hewlstt Packard 5710A, commercially available from

Hewlett Packard Co., Palo Alto, CA, with Flame lonization Detector, using for the column Supelco 6-foot x

s0 4mm ID glass, packed with 10% SP2100 on 80/100 Supelcoport, commercially available from Supelco Co.,

Bellefonte, PA. Many gas chromatographic instruments, columns, and supports are suitable for this

measurement. The area ratio of the derivatized 6-aminocaproic acid peak to the derivatized 4-aminobutyric

acid peak is converted to mg 6 nylon by a calibration curve, and wt. % 6 nylon is then calculated.

The amount of Me5-6 in weight percent (reported as MPMD % in the Tables) is determined by heating

56 two grams of the polymer in flake, film, fiber, or other form (surface materials such as finishes being

removed) at 100 * C overnight in a solution containing 20 mis of concentrated hydrochloric acid and 5 mis of

water. The solution is then cooled fo room temperature, adipic acid precipitates out and may be removed.

(if any TiO2 is present it should be removed by filtering or centrifuging.) One ml of this solution is
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in a bath containing 800 g of bath per g of yarn sanple. Add 0.5 g/l of

t'et rasodi um pyrophosphate (TSPP) and O. of Merpol (R) HCS. Rai se bath
tenperature at a rate of 3 C/ mn. Eﬁlolq%l%% Bhat h tenperature is 60[err]
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of the high mnus | ow readi ngs (f-&é_idl{féjﬂﬁrkf-wet’érl Qmpl es. Measurenents in
tabl es usisng so the DVA are reported fas coefficient of variation (DVA
%CV). Dynam c Mechani cal Analysis tests are nade accordi ng to the foll ow ng
procedure. A "Rheovibron” DDV-1lc equipped with an "Autovibron”

comput er i zat(averagkvalues aro denbtetibysbradkets). , Hi ngham MA and an | MC-1 furnace, al so
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.iVEI ting Behavior, including initial melt rate, is measured by a
Differéntial Scanni ng Cal ori neter SEDSC or a Differential ‘Thermal Analyzer
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F| gure 7). The internmediate maxi mumin (err), occuring between about
110[err] 140 C, is herein called (err)max and is taken as a measure of the
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iJnder very low tension L3); (4) and the final yarn length (L4) under just
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Car boxyl (COOH) ends are determined by the methods described on pages 293
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‘Orientation Function (favg) to be calculated fromthe fornmula: favg =
['‘err]['R S. Stein, Journal Polymer Science, Vol. 21, pgs 381-396 (1956)].
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(err)/(err), I?IS well known that the dye rate of nylon fibers is sirongly dependent on the structure. The radial and
axial diffusion coefficients of dyes in nylon fibers may be measured according to the procedures described
in Textile Research Institute of Princeton, N.J., in Dye Transport Phenomena, Progress Report No. 15 and
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wavel ength (here 1.5418A); 5 [err] is the corrected line breadth in
radi ans; and[err]is half the Bragg H® 53§38 B1 of the[err]val ue of the
sel ect ed peak, as obtained fromthe diffraction pattern). The ACS for t he

"outer” and melthn er?éabggﬁ&e gr%ba'lte lea1|

?r ferr tC)h‘riesn resedm
- SRR
Angle: A bu pi oﬁ)g Hﬁz?)geé) @-ﬁikhre D @di% ‘ﬁlan{eﬁ}t'e Wod

/8 mz) +
sanpl e hokdﬁfrarﬂe&t NFabiBr, SvhérBin HREAVelalkE Fil r@%s%e&%ﬁ?ﬂﬁeh@é béﬁn&ﬁfnatb m%i:
filaments i idvigm d‘ehu&r' and d&@i@ﬁy&h&@laﬁlﬁéhu@%a QAPPS QEbiHENSIBINOR0%) N R the Fllament
produced- by ShafhFaclobR défifed by JEG kak@ke ¢r\MROMimeh EikimibremsadiVidd by tie’ Mo rdssPS
El ectroni c |saiofialared]i that isTihe ApPafeht DiffuibroCoefidibrt €. isTdeMmed hdiéin BRI biprebdidnament s
i s recorded on Kodak DEF Diagnostic Direct Exposure X-ray film (Catal ogue
Nunmber 15#%-2463), in a Warhus pi nhoI e canera. Collimators in the canera are

0.64 mMmmin dianeter. T;he=e>s%§s Qntlnu fogpala@eta fifleen to thirty
mnutes (or generally fong oug feature to be
measured is recorded at an Opti cal ns 1?‘ o , cirepmigrensediised i mage of

the diffraction pattern is recorded vmth a vi deo canera. Transmtted
intensiti®s are calibrated usi n dsvvh te reference and gsra | evel -

(0-255) is cﬁ)ﬁ\‘/"Bf @Hfr'ﬁ*ne ﬂg‘ T‘tyé? ts%ﬁ

| , 6 | [» SG an apparent
botor ol bp o 'ﬁeg %’ osbg’g ﬁ% mg@ﬁe%a"@iﬁr y by g%ggﬁaémarﬁwm
b ¥ L3l 3 LD R
B P&i§ : ’jﬂ‘bwﬁ nfess of the
ent Pore

out & ( 2
Angl e. ata;‘;n rodlt : :
Select od cquis” -efaytﬁe ﬁipiass.oq% el £ J/fscrlmrbeenmeﬁ
pattern) | s FEPHGTEI] B h SR Pikd Whnle @pv)t.@aemgbm s i S inich e
array is_cormhiégdcd edms @xpréb8ibn ¥on @mOiphcas AES-THIunROsER|chrs@INE -Uedl ol pBifesRN Boekkel AE
in arc. The dumblich ahd AN MivaginR, KSIGH-ZI, Z. tPalleR ) vbIo220 ENG. NE padi1C (106870 Td adhidvel BbRE S
at the hal f -dysingsnwithi L2k iMbitulsl Y3 $ugh eaigl €. Auib BRIB d22) Ghedravwil yarnd fordfddablyctacee st
of maxi mum cPMsgreatdr tindh dbbue 200 @tedten thin JHOEKS75-OSTET JAPY] 4ndran @y lkgrealb thgi ebwad .
Thissis conputcubic angstrdnes; andniyeferredfdralmtyamp bavetan ARM greater thaneabbia|2f anth gregtat than
P \'rf S on eabbut $5-@8700"IARY] prelzde AP dréater tham aippot & 0*ocubio @ngsgoros @sl jllustriated inj Rigureot
‘an i ntegr¥®l 2@unber). Both peaks are neasured and the Orientation Angle is
taken as the average of the two neasurements. Long Period Spacing and .
Nor nal i zed Iﬂiﬁﬁﬁgl od Intensity: The |ong period spaci ng (LPS) and | ong
period intensit are rreasured with a Kratky small an
di ffract oneter %ﬁbﬁ 95333? af@b"y'“gr{’f rics @"a‘?’“ £?§1"?‘|Vé'“s ﬂ °°d
di ffract o?fetbé{rwﬁr% t |
gener ator e géﬁ ﬁ’ﬁ\% f@nfg aye u V‘fhﬂ:% 8@ 3\(6 Lelfa\lrlﬂb‘g p8 nvent
I L ag rice”é o JE" b K aue@fmfu :
wr dth |u§m en rance s e copper -
aI pha r adj,at | on fromt e X-ray t ube |s tered wth a 0 7 m | nickel
filter and ipartdetcdmpastiv th a Nal (Tl) SC| ntillation counter equipped with a
pul se hei ght” analyzer sSet to pass 90%.of the CuK-al pha radiation 35
symret ri cal | y. Nyithes Raving ran FNgl - £65is 3pud o b @R henshelaiare/\éf 1200 “T0thiotigh 4 bgi@brst having 13
paral | el to capiltdfiesbtliengthadn2et ard diare®e0.0150.K Guefich@bifistds SuUPplidd Atk b Rfossivaof 20402
ar ea covessedqubneh tainet dniaoarage vblecita ot BY fedt remmibyte Zprb). it i spirCusing 'raym'y dos withdragl speed
contai ns aboii&30lmpraedib netyrheghanicdlly sirars turinb trarspionitg wécessaié garm sanchetreforrad neas Hy
measuring t héowaripeaiga yaroh(L@Y)- Fihieh is apnlipdeatief caavesgingon the Blaktents pitaro Mtarigop is anpliesll
and adj ust i n@etfwe't'@mi%kd?eersvaﬂf hastrovesialay [odentptieri nalingdt unsuitablenfar dpitting 40wesking A
X-ray beam j evidppead by 3 highylongaligry of abosy 339asure the transmi ssion, a strong
scatterer® s E‘Eﬁo ti: ppinsi "Blf?eidryé’(ita'fe |atq'?9h°°éfl'?ﬂ°dcvﬁ’€' P’&W deyjpRg fer upesin making

inserted in ¥ § wig et t"c?t % BH °Y“F?§ W:({ﬁg E‘T"P“E°§'V ‘FT" fL°'he
measur ed i ntRER FL"pQP b Wl %asﬁ é
is |, then t ara o&m i (31:1??;%% JS'P %\g agd
1/ e has a

of great e% Qfo g ss :EEI C nes% th&;%foo rrull?nevs\ﬁ‘| %y‘é ess T’?m“f it o

sanpl e of 45 Oﬂﬁdmmrﬂﬁ%ﬁrsare Ml‘?nt@ylsé) a8 FRbiSatrie aRPEYH Sl %UP*Ac.E%E 85*&99.

fiber axis idcdiding®ins MBFESrodedurs.YRe BRAMRLHE RGHhtBd foP GnitBifHtd bddEinadcBptidELMDR of 4 is
direction of travel of the detector). For a Kratky diffractoneter view ng a

horizontal |ine focus, the fiber axis |sd£erpend|cular to the table top. A
scan of 180 points is collected between 1 and 4.0 degrees 20, as follows:
81 points with step size 0.0125 degrees between 0.1 and 1.1 degrees; 80
points with step size so 0.025 degrees between 1.1 and 3.1 degrees; 19
pornts mnth step srze 0 05 degrees betmeen 3.1 and 4 0 degrees The tlne

o r - ~ N - o o




8 _
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Aver age FP| &t aEZP’Efgl?"E e%tional Area (cm2) + 5 Fil anent Shape Factor,
wherel n the rage Fil anent Cross-sectional Area is defined in terns of
fil anentﬂgm%—eﬁg%d density by the relationship: Area (cnR) =
-( d f/density)/g i?avﬂ anw R0 isl 3 &i'al rNGEHiperalAE 2R Rfoudn %} ér ecngA‘ng
[ 113er 1] X 15 P s m" € AT .fia i‘
Cross- sectiggia 2(}3 nch ah 3k ah averags GoldeP 8 951 ﬁ'lﬁéjﬁéngbﬂts J/e?deﬁ itito
defined her ghigh RW apghiSat&5idh BSIS4 M8 quekich [t THo ;{aﬁf is lheﬂ%as@e@thﬂ)ﬂéh &rCiHBilodr it bamem
with a densishdtivélf airlbehAngddepéitdr] rolwini d\gpestt STBAGRLHEM! (viklidawahEgRed) and iMeAhth &Y dpblied.
sec[err] hasthe yaralicwdund o6 aawaadt 8900 nibnf brdSdt @nersioR bf 1 6.2 gpd. Thks Jher@fis no mechanical
14. 6x10[ edsr |drdwt Thecresultds & 55 asnaR tritobdl @koSs-sbbtion [l fyer twhidh hisUdt ban dRe@h hppedciabiy but,
(err) of at beeasd of soaerisiod ponkfafea by 1he gk spepd sphiniag.rthe yamds erepied sufficieptiypn thé quened
have an appapernd giys fitfan slcogeticrogff8b¥Cand atdrewDénsivh oh#0 ¢.clhed, itaimg Uk referred to as a "spun
10[ er r ] seod¢ntedrypm2BOY). Apparent Pore Mbility (APM and Apparent Pore
VO| e (APV) afhe faeshyaim dsswaip drawe aopib Berowg GTFT deawaymiirablaodraw ratigioh 518X a draw
‘permit suPf itemrerptureRf E0 {Gtan Reeripesiof Bk wasrelaxad alegblontderenpraturry andrwgun ﬁérh@ﬂt‘ ata
Pore Mobi li tsye‘;f'ﬂﬁﬁ’ R Eﬁﬁeﬂ@dg E'f Wi YeEn '@ﬁ F@!E% P38 a(“iﬂ"f%{ ngptign of §84

[A Peterlin, r’@ﬁbF knitsinfo a fricot \faby d with C.5Ac Vee?ﬁ%?’d("}?et%%)
Pore Vol une ‘i'f°ﬁ|é’af°'ﬂw tTﬁ%"'@%Péssg?eﬁ?fﬂ( '}sfb © RECPSIATLR peris
anal ogous tc?1 d@?(B'ré"glbn for anorphous free-vol ume per crystallite used

for pol ye tes !Eﬂl t?e(raalo! H 25 Dunbleton and T. Mirayama, Kolloid-Z., Z
Pol ym , Vol . 41 (1967)] To achi eve uni f orm dyei ngs Wi th

Lar ge Mol ecul enfRegs nih *an /F otsb ﬁﬁ aﬁﬁén%.ﬁl re 61200 48 firolly rmstrb%mammg
pr eker abl y h@‘éﬁ‘pllﬂﬁes'%) 88528 and & @’l—g" ﬁ?qlﬁ lﬁ‘@k‘%ﬁpﬂlm L-flow of 20°C

[ 4. 75- (0. 37 héHcR latr] £RN] averiigh Abci)Pdf 87 G5th.Efne fﬁﬂ{&n@ URCat a finish roll
angstrons; aplicitérgist béivthe Gashth Ml The yhama{baéseaﬂmugm&eﬁtembambab@m undriveglr
greater t harbeehg \$bpalator (dN. with e 1dphear ot BEY4\pni Withdidval EP¥ed) lafin®ack IBdppAOTHe yam is
4x10[ err] cuduel ébbd atreesy mpm iahd atiterdior &f 1012 §pd) U@ thdCmechatizal dradib/inkifnificant at
Parts A-E i 11.008X.1Taé eestihz g052)denfor kbed gara ppieta hasvok bexnt deawnCappracjabdyf but,cierauvses ofkthe t
from nyl o ftérglon generatod by dhelnigh dpesB spilmingyibe pantis avented sefficienthein abel quench zoredegive it
yams spun atan|eiopgaipn oS asjsevetdssionth & e Thas. itanay\iei refrredr te asiaSepun offeatsd garg”
for criti cal(s@‘gie? apcgl ications, are believed to result in poor fabric

appear ance becdst® Va’al'%r“?@me‘i'{ﬂ"'\/ﬂ‘r thatBapprg $T1 037%3" Ypt alke digi ©fe aF L4 estaw
than full Pirf0 piyB%; waR, Feipxest at &%, pound 'HP&\H"?JP gicedpeed B3pQ s

1 s e ot *ﬁé‘qe oy da'h8‘°
obt ai nabl e usj y ?§U at’g_@e?ﬁga Wf% Héﬁ?@éjﬁ? F‘E?ﬂrd'“glf? th%&@%
- Conpar at i Neli ity ’H’a i $& URerighyfih DRYSPf 1R Process AL yat RIpRertisy
270[ err] t hr'ot gh a splnneret having 13 caplllarles of length 0.022" and

diameter Q. QLR .ndntlkeNch cabinet is supplied with a cross-flow of 20[err]

=

Nylon 6, having an RV of 46 is spun at a melt temperature of 275 * C through a spinneret containing 10
capillaries of length 0.010" and diamster 0.020". A quench cabinet is supplied with a cross-flow of 20°C
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__45 quench air at an average velocity of ~67 feet per minute (fpm. It is
spun using a very low w thdrawal speed of 590 npm and i s not nechani cal |y
drawn during the spinning process. E?m%’s)ﬁaﬁmcan be referred to as a "l ow
orientation yarn" (LOY). Finish is applied after conver gi ng of the

I/'e:, )a/‘rng\th OQMB‘\CI'E) ir At%\ %{f’%ﬁ%eloa.? oPQJ? fF % éoﬂtg oﬂgc’l)’ %to Hu' a?r rXe{flered nusﬁ a

to a
evi denced Mdlﬁa eQ h@ %sp drawals “og
feed yarn gresd¥ n&ﬂn&haﬁ\fc@l@ dré&vtiné® 2Se sVUvBr}hotrngSbbﬂl‘a'tﬁbgm 'b%?ﬁ o o
Maki Ng  YAr Rndiéh gedekated/ byt Kigh ?@éd- spihRg, Ao/l iSEHdntbE AiclRRtly MOthéIQsh&hSSnedh %.vs e
sane as theséongaishornsyss smta toh¥icROR42.8\g TREPdimhadta dyrdriot 46The ends of yarn
are passed t lThewph yarR aflwarp achwa bh ARSKASdyaNBSST 5D diiw anitOt atdiey PNGE 1123, #draw
paral | el nmemperatuie@f $00ICancovEvRB of GEME] adélgxatidn@smppeaticscd 1200 CoanBawanradntéSd bdamckit aw
unit at a eeeedofcio@mpmalhe tesalfing3irdVd yam had @denie0bf| 40 aahqnastongationsof 82%.60[ err] an
over f eedo of ZhéGiawa yare isckol firitoa tricetnfplwicadved eitlo £.1. 282idBlueat?d dgéd accordingl tdthe RMDR a
beam at a gyesirocdnd BEg forynifornTiyeThe amifrmuityngfing israrsupadier 74 deni er of 44.2 and an
el ongation of 52.8% Beans of the drawn yarn are knit into a 32 gauge
tricot fabPakJzlAveni®ped with C. I. Acid Blue 80 dye according to the LMDR
procedure. The dyed fabric is rated for unlformt and unaccept abl e LMDR of

s 231 Bt Bl b exppe oL apagpood s
pr opert esk%’f‘;@'% asfg 1 AL LS ot Mo s e 04 s N?ﬁ’ﬂ?f‘“%@'
gg-' e ¢ S o sl il o o ﬁgté 7Rel %3.5;3# b A8 £ gw
The\ls sre amg] wﬂvgnﬁ'iaé%d iy ro%ce 2

deni er @X lyEHd isPiEnﬂﬁr% ra'tn‘i‘c%t Paﬁn ﬁy%% dngl%jl k\&d Eﬁ’:@ le§ d!,r aé«?rgn&%bthé oA

the feed y prét&dlne a?amaf&tumﬁ,ﬁﬂtynm\ummgram Rzh eRdBleRt 7.6 50 mechine as
indicated in Tab'le | to produce a 44 denier yamwth t he properties listed

in Table | paYRemvedigdd With C. i. Acid Blue 80 dye as in Part A the 10
LMDR i s 2an unacceptable 3.5 Part C - Conparative Nylon 6,6 having an RV of
~42 is spun & nylonresl copdly®ivp @6 aidly B paly(heibthidenchadipergide)and pi%) by welght leaaprsamidd 3
15 capi | uattsihedngodn RVest @b lis SodRi as dmekadpla TEThe restitifyl 8" flaméntcB0YTedd yasfomedrp-i S
suppl i ed wdtakving hasragiegierfof 50/0, erfi elGr@atiof objiBaIf¥c landed dravatension obBeg- age vel ocity of
67— ect per TP redeyat jsriyar Thawn fon| therBermag BTE! com et ch draw @ty zof 113X, & draw
‘?. ni sh e Fenwgrmuiecoa%rc pruaverfasd job e wes relaxacheti 18 Ahind wes wopndintp rheam gt 3 speed of
passed thr Py The repiting dgwR yary brsl a denigr of @dgjandan jelopgsfioniof £73¢/i des a
wi t hdrawal sp@gdgrayp Vi"ﬂ(ﬁ)k%&ﬁﬂ"q frbrie. dypdawith Gl Aid Blue 8D dye acserding o B9 LMPRes
that of th&8PENS. g ratedder upivnfin unisiyefing fian et Hhy vary the speed
slightly from 2400 npmto adjust 20 tensions. Interlace was applied at a
| evel sufficient for efficient renoval of the yam | ater fromthe bobbin.
The yarn is wound on a tube at a tension of ~ 0.2 g/d. This yarn, having
‘been nechanically drawn only 1.60X, is at this p0| nt only partially
orisated and does not yet possess the tensile properties ideal for warp
knittinggor weaving and is used as the feed yamfor the warp draw operation
descri bed before. It has a denier of 55 and an el ongati on of ~80% and can
be referred to as a partially drawn yam (PDY). 25 The feed yarn is warp
drawn on a Barmag nodel STF1 draw unit at a draw ratio of 1.39X, a draw
tenperature of 60[err] an overfeed of 5% a relaxation tenperature of
120[ err]ssand wound into a beamat a speed of 500 npm The resulting yarn
has a denier of 42 and an el ongation of 30% The drawn yamis knit into a
tricot fabric, dyed with C.I. Acid Blue 122 dye, and rated for LMDR The
LMDR is an unacceptable 4.4. Details of the process and yarn properties are
provided in Table 1. 30 Part D - Conparative The feed yarn is prepared as
describé@ in Part C except that the RV is 44, the feed roll (w thdrawal)
speed is 1849 npm the wi nd-up speed is 3217 npm and the drawratio is
1.74X. The feed yarn in this 35 exanple is 53 denier/1 3 filanments, has an
el ongation of 74% and a draw tension of 58 g. The feed yamis warp drawn on '
the KarlgMayer DSST 50 unit at a draw ratio of 1.35X, and a draw roll
tenperature of 70[err] The drawn yarn is overfed by 5%to the exit rolls,
rel axed at 129[err] between the draw rolls and the exit rolls, and wound
into a beamat 500 npm The resulting PDY yarn has a denier of 41 and an
el ongati on of ~40% 40 Beans of the warp drawn yarn are knitted on a 32
gauge tricot knitting machine to form ayar p kni t




3 ) . .
fabric. The fabric is dyed using C. 1. Acid Blue 80 dye and rated for LMDR
uniformty. An unacceptable LMDR of S ogtsaé;ged. Details of the process
and yarn properties are provided |nE|Pa \ rt E - Conparative 45 The
feed yarn is prepared as described in Part C except that the RVis 45, the
feed roll (withdrawal) speed is 1937 npm the wi nd-up speed is 3254 npm
and the drawratio is 1.68X. The feed y{IABLE)L X his exanple is 95 denier/34 .
filaments, has an el ongation of 67% and other properties as indicated in
Table |I. The feed yarn is warp drawn OfCRPRrEHV&g npdel STF1 unit at a
draw ratie of 1. 43X, and a draw roll so tenperature of 6Q[err] The drawn

yarn i s ove® arke exit o | s, r ELéaxed [er etvve the draw
rolls and t #9% nd woun pto §res@:’| gspg PDY
yarn has a - and an el ongati on 0 o Beams of t'he Wwarp

“drawn yarn a %Egauge tricog, &ni ttlglgs machigigs to f@rgm a warp
knit fabrioc. Eqprlc |s ed ushpg C.|. ﬁld Blgge 80 dyss and rga_:r,ed for

LMDR uni f or m tpgraMeENtgaccept abI e 533LVMDR 0f43 is ofg ai ned.yPetai ls4 of the
process and yawn properties are presided i40Table 42 24 44P 0 53 315 Bl
Part F - | nverBLONGA®MAON, & 6 havi nd28n RV 2%0~42 i80spun dt4 a nela?
tenperature of(RER)gerr] through a 4p2nnered-%ont aI:h'I 17 l:a | | aki®ek of

| engt h 0. 22" RAR)XE ameter_ 0. 015" 4A2quenc?| -2 abi ne% d w8t a
cross-fl ow of AGITY 5 9/fench ai k-4t an rage ¥} Clt 0*4 ~673'f m The

fi]laments are &/%hto yarn {Aaf|n$ﬁ rolla‘?:)llc r6 ju / el ow
t h' ‘quench uni T33|7h rnis then sed tAf gugh a terf to a
feeﬂ,,roll 2 )ggs a withdra spee g§ 281 m an ¢ draw
roll at a spe Imes that of yiAe fee 780l | or 4¢551 Sub,s uent
rolls may var Vydd Speed slightly wfy@m 355§ /8pm t onpglj ust lt, si ongy jand
apply interlagep My@nnmmd on a tube at about 3551 and at a t ensi on
of ~0.2 gpd. Tne uresnlt is a 55 depasMAGO0 MERPERYar BARMAG aMAYERNOBARMAG Of
60% and azdr avwi) eSEEED), Qipnb9 g. Tha2garn i So0arp dseon on $6e Barssgy STF1

draw unit at WDIrRATIQti o of 1.29, 3a0fr aw BefPerat Ls2390f 6D.E5 anlod2rfeed
of 6% was rel@XEEENR X2[err] and Wound i nB8 a beafPat a speed of 68650 npm

%%‘%%i

The resul ting FEEPa #enjer of #£555 and%an el onBation of 28.5% The
drawn yarn i s KEATER fBEMBy ¢ (G cot f&@l"‘l c, %EB wi t h189]  Aci#0B| ue®Bb dye
"accor di ng% o_t: 0C %% rat ed2Pdr uni #8Pmity. 23%e unfforni ty

15 rating i < s’Part éentlon lslyl on 6 § havu; an

of ~50 is spu t nperatur f 29& err]thggugh a i nner

contai ning 20 .‘?fé)d %apl Il arli?%%%f | 99 4lgeNQt 90015 igg? : %gt h
0.004". A Jue Poetgy@ supplied-w th g qross- Nf'how of 520 errg ggench
air at an avermm;)qg}a of ~127 fqua Tthfl I amenya are gaenverged.pnto
yarn at a finipbarstv applicator just4del oNsdhe qusgah uni N/aThe yarn is

t hen passed tHOSTEBR, ab interfloor tNARe to MFAundri WgA air Ngari ngNgapar at or
rol%ewith a spBRELoOFBOSHREMNK (Wi t HdtBrval Spded) alidai nterBade i s7applied.
The yarn i,s WBRAIRBBINGt ube at 390% npm an@.& a tdn%i on. oB.0 0.23gfd.
Thus, there is no mechanical 25 draw. The result is a 55 denier tril obal
cross-section feed yam whi ch has not been drawn appreciably but, because of
the tension generated by the high speed spinning, the yarn is oriented
sufficiently in the quench zone to give it an elongation of 85% and a draw
tension of440 g. Thus, it may be referred to as a "spun oriented yarn"
(SOY). The feed yarn is warp drawn on the Barmag STF1 draw unit at a draw
ratio of 1.316X, a draw 30 tenperature of 60[err] an overfeed of 5% was
rel axed at anbi ent tenperature, and wound into a beam at a speed of 550
npm The resulting drawn yarn has a denier of 43.8 and an el ongati on of
53.1% Th&’drawn yarn is knit into a tricot fabric, dyed with C.I. Acid

Bl ue 80 dye according to the LMDR procedure, and rated for uniformty. The
LMOR is a superior 7.1. Details of the process and yam properties are
provided in Table 1. 35 Part H - Invention Nylon 6,6 having an RV of ~50 is
spun at a gelt tenperature of 290[err] through a spinneret containing 17
capillaries of length 0.022" and dianeter 0.015". A quench cabinet is
supplied with a cross-flow of 20[err] '
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‘40 quench air at an average velocity of ~67 fpm The filanments are
converged into yarn at a finish roll Licator just below the quench unit.
The yarn is then passed through anE ?ﬂégﬂ%ﬁf tube to an undriven air
bearing separator roll with a speed of 3954 npm (wi t hdrawal speed) and
interlace is appl ied. The yamis wound on a tube at 3989 npm and at a
tension of ~ 0.2 gpd. Thus the mec FRBLELE (BPNY) i s i nsi gni ficant at 1.009X
The result is a 52 denier feed yarn %k’ggghgﬁ not been-drawn appreciably

but, because of the 45 tension gener he hi gh speed spinning, the

yarn is opbepbed pul fpplently ign the ggench zong to give it an glongatl on
of 78% angpgudgggmt)e ®n of 4Qgdg Thuggobt May3hssrefeszes to aod "spun
oriented @il DRAN)RA feed yware i s waop drawm.oost hei Bag mag SIfo draw
unit at argEpWwARNi 0 of 1.45X, a draw tenperature of 60[err] an overfeed of
6% was rel NYRBONaPORYMER:C BNRE wEu€d | nt 6,& beam &t 6a speed of 5506 5D npm
The resubti DGNIEBwWn yarn has aSPenier 86 39.6 ahd an el dgati on H-B0. 6%
The drawn yEEWgN’Rﬁlt into a t1r7| cot fd-Brl c, dydd with 1%e CI. :V-Q:l d Bl ue

80 dye accoRY to t he, LMDR p rdfcedur e 3%nd rat for u rmt e LMDR
is a superi§ z TIN: a¥ I s of tEH) roc€5§5and y gsprop gf S arie §VI ded
in Table 1. Ert | -lnventi %il on havi ng § a

mel t teriper I gerr]thrpyg |91=yneret 2cggt a| nhng 0 cap 3 ar| es

of length O & gnd é?arret er Gedd". Azqu;ench gahinet jpasuppligd nith a

cross-flow @ir.20[ g rr EP ék 536 3143 .81 quemgh4air ak.an avesage

velocity of fpmr The filanmemd®s are .@@verged3ionto yasrnoat a n¥ered
finmjsh a29pl |mat3orgydst bel ow t he. Xpuenc0. 6t an®.83e yaPr9Bs t heh.dplassed
t hr ough “an |I1Vt\er\%p80r t ube and o’h&o a wia¥dup whedd t he ya{#n is wo‘EJ d at a

speed of 4208 &wi t hdraval sp®®d) and® tensi-®F of -092 gpd Sov
yarn i s ndARR |59NP§TE9§§Vn and asses over no ral | s pd-up
but, becaus®DbUNIF t ensi onB p| n the
yarn is gri 'f PPlent | y |§ Qe zon 4% giv | an e gatl on
of ~67.5% a t,e:nm on of yar Nas | er of (467 The
feed yarn i qu' on the arI I\/ay r DSST draw gt at a raw ratio

of (1,23, a glglﬁﬁrpatur,@ pFerr] moverfqﬁq.-of 61306; a rebaqﬁatlon
te raturegw agd vvougd into pp®eam ataan speed2f 500 gpm The

Fesul ti ngmmnplmEangsl er of 40 and an el ongation of 42% 10 The
drawn yarn IiDENEER into a trico#5t&bric43dged Wi €. |. 4&i d Bl ud6182 dye
accordi ng t ELONGATNION ,pocedur e8ahd raS2dlfor w@frnit42 The U|47form ty
rating is a rior 7.4. Part 3.28Bnveht$dh 15 1.306y| dn-@a haV|1n RV
of 65is_pr Pé'éi[% i9{dexanpl e4E3 exce t8That thel®i nd 8(S\Mthd 3

speed is*53 ST¥ S esul t i nﬁs $ f|| %t SO\:N ed vy for waf 9dl’aV\A ng
has a deni er . an el ongat’| gn of 5% dra nsron é@ 63 g.
The feed yar m%rﬁiﬁ@ﬁ Bar ma TFl dr uni t t a dray rgatio of
1. 185X, a 'of 6% , an qVg rfeed T 5% reI ax ed gt
22[err]ag,d%%v wound into a beam'at a speed of e resuI ting

drawn yarn had a denier of 46.5 and an eIongatlon of 47@6 The drawn yarn is
knit into a tricot fabric, dyed with C.I. Acid Blue 80 dye according to the
LMDR procedure, and rated for uniformty. The uniformty rating is an
excellent 7.6. Part K- Invention 25 A nylon 66 copolyner, 95 nole %

pol y(hexaet hyl ene adi pam de) and 5 % by wei ght[err]-caproam de units
having an RV of 65 is prepared as in exanple J. The resulting 13 fil ament
SOY feed yarn for warp- drawi ng has a denier of 50.0, an elongation of 76.1
% and a draw tension of 63 g. The feed yamis warp .drawn on the Barnag
STF1 draw unit at a draw ratio of 1.30X, a draw 30 tenperature of
60[err] af? overfeed of 5% was relaxed at 118[err] and was wound into a beam
at a speed of 550 npm The resulting drawn yam had a denier of 39.5 and an
el ongation of 41.7% The drawn yarn is knit into a tricot fabric, dyed with
C.I. Acid Blue 80 dye according to the LMDR procedure, and rated for

uni form ty. The uniformty rating is an excellent 7.6. 35 40
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45 50 55 26 EP O 536 315 B1 TABLE | Conpar ative EXAMPLE | - Part

A "B C E SP ' 590 889
1500 1849 1937 SPIN DRAW RATI ng’% %%%%P?‘ 1. 00 1. 60 1.73
1.68 FEED YARN NYLON POLYMER TYPE 6 6, 6 6, 6 6, 6 6,6 10
DENI ER 134 125 55 95 FI LAVENTS
13 14 13 13 34 RV lbﬂa.E_l(CONT) 46 40 - 42
44 45 ELONGATION, % 320 250 74 67 (RDR)F
4.2 3.5 1.80 1.74 1.67 15 (RDF@BE‘.’——‘“'ﬁn 4.2 3.5
2.88 301 2.81 TENACITY, g/q, 1.1 o NA 2.99 4.14
3.9 MODULUS, g¢/d Examp 8.2 40066 NADI33 g
N A 49 36. 551’:1[ d}ﬁggDTss UCV 00 N A 1.0
1.3 87 132§§ RRW NA° o052 066 1.09
1.20 DVA, %V ) 40 A A USTER, %
N A NP A st ORYHER Y Braw cdp #or\lss%gvum T
BARMAG MAYER BARI\/AG MYRENRARMAG 25 D SPEiE;D npm 320
500 500 500 550 WD RATI O 65 3. 00 3.00 1.39
1.35 1.43 W TENP[err]ELONGATION $0 85 76.1 60 70 60
OVERFEED, % R)Fg 5 51.761 5 HEATER TEMP, C
OFF 180 130 OFF 30 RELAX TEMPejerr] .22
161 120 129 %@mﬁam PROPERT| ES4 DBl ER
44,2, 44 42 MABULUS, 7@/& ELONGATI ON, 136 7 52.8 48
308y 35 34.2. (RERD g 1.52858.8. 48 1. 30 1.35
1.3%2 35 ,, TENACI TY, g/d DTa3, %CV3.70 4.1 ARA 5.0 5.19
MODULUS, g/ d 19DE33, @pd N A 32.18 24 2 DVA WV
1.42 N A N A DYRA ¥CV_ 47 USTER % 46 N A N A
N A N A N A BO L-USTERHRENK, % 10. 8 378 N A 8.4
7.6 40 LMDR RATING WARP DRAW QONDITIONSg 4.4 3.0 3.0 45 60 55
27 EP # 536 315 B1 WD UNIT '~ BARMAG -
WD SPEED, mpm 550
WD RATIO 1.30
. . WD TEMP, °C 60
o/ OVERFEED, $% 5
30 HEATER TEMP, °C 130
RELAX TEMP, °C : 118
' DRAWN YARN PROPERTIES
DENIER 39.5
ELONGATION, $ 41.7
35 RDRp 1.417
TENACITY, g/d 5.27
MODULUS, g/d 21.8
@ DVA, %CV .45
: USTER, % .73
w0 BOIL-OFF SHRINK, % 7.5
IMDR RATING 7.6
45 EXAMPLE i

Example 1l ilustrates the effect of warp-drawing conditions on LMDR. The PDY feed yarn described in
Example | - Part "F" above is warp drawn on the Barmag STF1 unit at various warp draw ratios and
relaxation temperatures as indicated for items 1-13 in Table lI. The resulting beams are warp knit into a 32

60 guage tricot fabric, dyed with C.I. Acid Blue 80 dye by the LMDR procedure, and rated for uniformity with
the results being shown in Table II.
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TABLE I(CO\IT) | nvention 5 EXAMPLE | - Part F G ' H I

J'SPI N SPEED, npm 2818 3909 3954 4200 5300 SPI N DRAW

RATI O 1.26 1. 00 1. 065053§3%B’ 1.00 FEED YARN NYLON

POLYMER TYPE 6,6 6,6 6,6 6,6 10 DEN ER

55 55 52 46 50 NTS 17 17

17 10 13 RV 'IM 50 46

65 ELONGATI ON, % 60 85 wdBo1 67.5 73.5 (RDR)F

1. 60 1. 85 1.78 1.675 1. 73?'%@9—%1&) S 2.02

1.85 s 1.8kp yArib75 1.735 FENACI TY, gLg I-F 3.60-F 2.09%

2.88 4. 3 prAWN 4&EM MAQULUS, o/ dx-1 i8-» 11238 11-412.16-5 NA

14. 3 DT33, QWARP DRAW CONDIGSONS 41.9 43. 4 42.8 63.5 DT33, %V

.63 .36 WD SBEED, mpm 1.0 500 39 20 50033, %00 550 56015

0.76 0. 83 WD RATED 1.26 DVA259Cy 1.25 1.38381.48 27.48 41

N A 10 46 WOSTENSIQN, 82 g2 683 >100 g3 80 9f4 62

WARP DRAW CG\JL‘)]DHTQQ@I\M;,UWT“* 1.78 BARMVAG G2 - M5ARMEG L 3VAYER

BARMAG WD SPE%@ER ‘ %C 550 g°550 60550 500 89 25 WD

RATI O HEAT 1 opl6 74445 ég% a0 1 ﬁ%oV\D e _C

go 1%07 RELA 1%960 OVERSH! ago | 1%5: 22 0
TR FE?E E¥Bs 1 F 130

OFF RELAX T 118 24?6 420 39 22 3GgDBAW YARN

PROPERTI ES DEMﬂERGATION, 4825 43. 83 36 . s 16.546.5

ELONGATI ON, %(RDR)p 28.5 53.11.32 30. 61 3342 1.21 144sBDRR.165
1. 285 20']..531TENA1213&6 g/8 42 4.21.47 TENACI TY,4 @ d s.9 453% . 3.87
4.16 4.89 MODUIAS5193® MODULUST. €/ d 25.0 2344 BR.5 34.W A _
N A 20. DVBVASOIHCV .44 37 485 .44 3534 N.A7 .40
USTER, % USTER, % 74 NA -82 NA-.78 NA73 .823 BO.B20FF
SHRI NK, % 5. BOIL-OFF $HRINK,%g 37.0 7.0 7.2 5 J8DR BAPING 7-4

25 1LMDR RAZ'ING 7.4 6.07 6 40 8250 &8 5-#p 0 %38 315 B1

'TABLE I ( - nventjons E)?ér'?ﬁr'é"T""F’ér'f“"'"‘“""““"""'K SPI N™SPEED, npm
5300 5P N ERERA Dol o, 11-¢ 00 FRPYARYTT, 11
L,) WARP DRAW CONDITIONS _

% - WD SPEED, mpm 550 550 550 550
WD RATIO : 1.05 1.05 1.29 1.29
WD TENSION, g 24 26 - 58 58
WD TENSION, g/dd* .46 .49 1.27 1.30
WD TEMP, °¢ 60 60 60 60
o OVERFEED, $ . 1 1 6 6
HEATER TEMP, °C 160 OFF OFF 100
RELAX TEMP, °C 143 22 22 94
- DRAWN YARN PROPERTIES
W DENIER 52 §3.5 45.5 44.5.
ELONGATION, % '~ 52.5 56.5 28.5 29
“0 RDRp 1.525 1.565 1.285. 1.29
TENACITY, g/d 3.7 3.5 4.3 4.4
MODULUS, g/d 18.4 19.5 25.6 27.0
DVA, 3cCV .31 .34 .37 - .30
USTER, % .83 .73 .74 .73
4 BOIL-OFF SHRINK, % 3.4 4.8 5.1 5.7

IMDR RATING 6.3 7.8 7.8 7.1
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10 NYLON POLYMER TYPE 95% 5% 66/ 6 DENI ER

50. 0 Ff LAVENTS 13 RV , 65

ELONGATI ON,. % 76.1 15 EPO0536316B1 (RDR)F |

1.761 (RDR)S 1. 761 TENACITY; g/d 4.24
MODULUS, g/d 13.7 DT33, g 58.8 20

DT33, %V .41 DT33, o/¥ABLE IT(CONT. 1.18 DVA, %V
.46 USTER, % 770 WARP RAWEOAD T ks 25

WD UNI T FEED YARN BARMAG WD SPEED, npm I-f I-f 550 WD
RATIO DRAWN ITEMNOAD TEMP, [EI+i1 II-12 37-99 OVERFEED, %
5 30 WARBATIRAW MNDITIGNS 130 RELAX TEMP, = [err]

118 DRAWN YARN PR®ZESHEED DEINER 550 55039. 5 E5ENGATION, %
41.7 35 WD ®x730 1.29 1.297 TENMBTY, g/d

5.27 MODULUS, g/d WD TENSION, g21. 8 D9 %V 53 80 .45
USTER, %10 WD TENSION3 gq/csid* 1.35 BDI20OFF BHBBNK, %

7.5 LMDR RATING WD TEMP, °C 7 5 /80 EXAMPLE 9 Exanp6@ || illustrates
the effect of warp- i i 'm i tions o? LNMDR. TheS PDY f eell yam descri bed
in Exanple | - Part oAt Ahaestis p dri8h on thé%rmag 3301 unit at
various warp drawgsd

To i ' “hperat urk®9as i n¥38ated for itens
JI@ %r

1-13 in Table I1. v%rp kni |ntoa32 50 guage
A d Bl ue ye by%

trlcot fabric, dyedga N,
e results bgj shown

ed for unlformt |
'o g@ 315 B1 TABLE Hnnﬁcﬁﬁ' dgé
PE

rocedure and

ﬁgbl 15 55 20  EP

|-F

| - PJ: - F Déd1iu II 1 ? é 2 ? 3 I1-4
I'1-5 WARP DRAW CO\IDbTrIAQ\IS ED, rrpm 28 500 500 550
550 WD RATI O_ USTER, 1425 o1 25 81 1 1. 38 18§18 1'. 10 WD
TENSI ON, g &b];:[_,-opp s}ﬁﬁux ?1(&) 2 80 .2 84 NSI ON, g/ dd*
1.78 1. 48 IMBPR RATINGOS 2. 13 W3 T:EI\/P C 4.8 60
60 64 60’
* g/dd = DRAW TENSION(g) /DRAWN DENIER
30
Exampile Il
Bxample Il also illustrates the effect of warp-drawing conditions on LMDR. The SOY feed - yarn
described in Example | - Part "G" above is warp drawn on the Barmag STF1 unit at various warp draw
35 ratios and relaxation temperatures as indicated for items 1-6 in Table lll. The resulting beams are warp knit
into a 32 gauge tricot fabric, dyed with C.l. Acid Blue 80 dye by the LMDR procedure, and rated for
. uniformity with the resuits shown in Table il.
()
40
45
50
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§
O\/ERFEED % 5 6 5 5 6 HEATER TEMP, C

140 OFF 140 160 OFF 15  RELAX TEMP, C 130

22 130 143 22 DRAWN YARNEPR®3SR1SBS DEN| ER 46

46 41.5° 39 39.5 ELONGATION, % 32 33 21
15.5 16.5 (RDR)D 1.32 1.33 1.21 1.155 1.165 20.
TENACI TY, g/ d 4.2 4.1 pagtiO777 5.9 5.5 MODULUS, g/d

27.6 25.0 34.4 39.6 34.‘1%@7:2‘15, oV 44 .44
.44 .34 .37 USTER % EXAMPLE 321 .78 .73 .82 .82
BO L- OFF; SHRINK, % 7.0 L2 T8 80 7425 LMORRATING
A TN e I T S
I-F  I- 6 |1-FII-3| . gIII94 .9 WARP5 DRAW
CONDI T1 OGP 5”% o

53%0 550 sr0 g YD
56 s %é&ﬂEgSlON ??51" 16 29é83;629 4?5:'\'8';?’4"9 §6§88

TEMP, C wn TENSION, g/dd* 60 1.37 60 31,3360 OL/EWEEDJ %9.

6
1 6 WD TEMIEATPR TEMP, [e80] 160 60 OFF 60 OFF  6b00 RELAX
TEMP, C  OVERFEED 22 522 &4 DRAVWNS YARN PROPERTI ESSDENI ER
52 . BQ;HERT%%?. A5 ELE!;GATI O\Iﬁgb ' ;%8)52. 5 gg; 56.;2’1“ 28.5
29 40 ‘ 1.525 1. 12285 1
TENACI TY, ARN PRQPFRTIES & EEQ/ 435 44 I\/(SI)UL Us, g/d
. 36 X
1865 1 %o@: $27. 0 DVA53” 51.9 39.
30-USTER ~ %kbRp 83 3 7s Thilas 2% 497 ea L1&§§
SHRMK J0 JArENACITY, g/d4. 8 3187 5. 8.6WDR RAJTBNG 4.33 - 5,033
#3 MOUWSKOE 30 . ERS.536 316.B1 TABZES| | (CEANR:) FEBD.YARN
I-F DVA F 3CV |-F 5 .35 DRASN | TEMBBIO. . .40 .37 11-11
11-12 11-USTERRS DRAW CO\IDI Tl*ms WD SHZBD, nph/a N/A NZB0
550 iﬁ%‘lﬁmgﬁfxﬁ 6p2)9 7.4 16 29 72348 WD
TENS| ONgs YiPR RATING 69 71 53 6.9  gB-§0 6-8  W§-PENSION,
g/ dd* 17207~ 2. 05 VD TENF, "réF"r] """""" 60
60 Ro. % I11-6 5 '5 HEATER
TEWP) [ SKARP DRAW CONDITIONS 190 130 RELAX TEMP, [err]
14 WO GSPEED, mphl8 15 550  DRAWN YARN PROPERTIES
S0 WD RATIO 1.608
WD TENSION, g 96
WD TENSION, g/dd* 2.68
WD TEMP, °C 60
OVERFEED, . % 5
85 HEATER TEMP, °C 130
RELAX TEMP, °C 1ls
DRAWN YARN PROPERTIES
o DENIER 35.8
ELONGATION, % 22.8
© (RDR) p 1.228
TENACITY, g/d 5.18
MODULUS, g/d 47.0
DVA, %CV .40
_ USTER, % N/A
. BOIL-OFF SHRINK, % 7.6
IMDR RATING 5.3

* g/dd = DRAW TENSION(g)/DRAWN DENIER

50
Example IV

Example IV also illustrates the effect of warp-drawing conditions on LMDR. The SOY feed yarn
described in Example | - Part "H" above is warp drawn on the Barmag STF1 unit at various warp draw
65 ratios and relaxation temperatures as indicated for items 1-14 in Table Ili. The resulting beams are warp knit

into a 32 gauge tricot fabric, dyed with C.l. Acid Blue 80 dye by the LMDR procedure, and rated for
uniformity with the results should in Table IV, _
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3
1

DENI ER 44.5 . 44 39 ELONGATION, %

30 ‘ 30.5 15.5 RDRD . 1.30 1.305
1.155 TENACITY, g¢/d 4.7 EP0S36316B} 9 5.7 20

MODULUS, g/ d . 30. 1 32.2 29.9 DVA, %V

.28 .31 .29 USTER, % ' | .81 .89
.83 BOL-OFF SHRINK, % 6.2 8.3 LMDR RATI NG

5.3 4.8 5.2 25 * g/dd = ON( g) / DRAWN DENI ER

Exampl e |1l Beioh@ril | al so illustygfes tjhgy ef fegtyof wayyy draw gy

condi ti ong opHAMNRITENENSOY feed yarv-idesamni-ked i pvExanplerds - Pary-5G
above is war (WARPADRAWNCORBIBROMSIg STF1 unit at various warp draw 35 ratios
and rel axati on WoeSPEER, umps® as i ndi®®l ed 5$0 it enB5Q-6 i rBSbl e 11950 The
resul ting bearré"DaRéTMrB knit into 32 gé‘u@é’ tri éo‘ésfabrld-” dyed Wiéth C. 1.
Aci d Blue 80 dy¥® & Fg %goce g rat ed® gé un| Drrmity Wdh the
ORI 9/99% 45 5p%5 310° EP 9536 315 1 TABLE |

results shiown i o

EXAMPLE |1 FE 0 s 201-G g0 - -|- | -

| - G DRAWN | TEMJNGIveR mEMp, °c!!!-1160!!lokr 111280 !llofe | lIzdp WARP
DRAW CONDI Tl XSRERD, MM 143 55Q@2 5283

550 WD RATI O prawN YARN PROPERP1Es 1.316 1. 447 1. 447 1.608 10 WD
TENSION, &  DENIERSO 58 44 77 44.5° 600 26 WD TENSI.GN,

g/ dd* 1.37 ELONGATI®H, % 1.92 3%.49 452 66 @b TEMP,30C 23 60
60, 60 (RDRAQ . 60 OVERFE3® 1.45  1.27 5 '1.30 5 1.23 5
5 - 5 HEAF@RCFEM? ggérr] 3.430 3.6 1604-1 13$-1 OFF 2
OFFM5  RELAX 118%/A “41’43 N/A118 N/ 22 N/B 22

DRAWN YARN P DENI ER .32

35
40. 40. 2
3 N/R1 9“”639 8’;”;4 'Z’A %{‘5

36. 1 ELONGATI ONpe :
1.531 1. 51&,,,3 Gsnflﬁ‘gg ¢ 123 5 205 ENACISTY, o d—, 4 53087
3. 97 4. 31 433 Q3= MODLL LS, « gk 2
17.9 2% 2 FEED YARIB. 9 DVA ‘VCV I-H I-H . 35H 133 1&8
. 40 . STDRIMIERTEN NO. IVREA IV-7N AIV-8 N &V-9 N IV-10
N A BO L- OFF WARP \PRAW(CONDITIONS 6.2 7.4 6.6 7.3 25
LMPR) RATI NG ~ WD SPEED, mpm 1 §59 55¢.3 550 6.8 550 6. 35PPED
YA - gg };%’é’lsi DRAV\N ITEM N@GO 21_’;1-'5’ I1I_-7IJ-56 WARR4BRAW Ch\lb‘FTl ONS
3 .
VD SPEED, *hpm  UB TENEI6 4 g/dd* 1.59 1,21 1.62 %4929 1 24
WD TEMP, °C 60 60 60 60
OVERFEED, % 6 5 6 6 6
HEATER TEMP, °C OFF 160 OFF OFF 100
- RELAX TEMP, °C 22 143 22 22 94
DRAWN YARN PROPERTIES o
DENIER 35.5 49 . 49.5 39.5 - 39.5
.. ELONGATION, % 22 64 71 - 39 ~ 38.5
o RDRp 1.22  1.64  1.71  1.39 1.385
o TENACITY, g/d . 5.1 3.3 3.3 4.1 4.1
MODULUS, g/d N/A  N/A N/A N/A N/A
. DVA, %CV .35 .32 .35 .35 .37
USTER, % N/A  N/A N/A N/A N/A
BOIL-OFF SHRINK, % 6.6 4.0 N/A 6.1 6.7
LMDR RATING 4.8 6.5 7.0 7.1 6.9
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i . '
W TENSION, g 96 WD TENSI ON, g/ dd* 2.68 WD TEMP, [err]

60 OVERFEED, % 5 35 HEATER TEMP, [err] 130 RELAX TEMP,
[err] 118 DRAVWN YARN PROPEREPRS38315 Bl - . 35.8
ELONGATI ON, % 22.8 40 (RDR)[err] - 1. 228 TENACI TY,
g/ d 5.18 MODULUS, g/d - 47.0 DVA, %V . 40
USTER, % N/ A BO L- OFF SHRERBLEVIV(ZONT43  LNMDR RATI NG

5.3 * g/dd = DRAW TENSI'ON(g) / DRAWN DENI ER 50 Exanple LV Exanpl e |V al so
il lustrates FEEDeKABN: of warp-dr avvnI ¥ condidtHons od VDR THeHOY f eed

yarn descri bBBARN %& P‘Q'I - Part I ldbovd Vrd anar FVarian ontY Tk Bar mag
| “\?Pﬂ

STF1 unit at WORP i os and rel axat t enpe ures as
i ndi cated for ﬁ‘ TabI e I ?‘%’o The S’?g t| ng-bgans ar rp knit
into a 32 gaug t br C, dyedi\g £h CI &€ 80 dyes t he LMDR
éB(aY tylwztshthqlrz%sultﬁsipuld|er[abIe V. 32
A H

procedure, andgfa

EP 0 5360315 BLnT. 1 RN | -H -H | -H
|-H5 DRAWN I % BD % | V-1 §°|v.z §°|v. G(Tv- 60|v-5 VARP
DRAW CONDI TI rrpmc 13%0 5% 5155)0 5§5)0 550 V\D
RATI O 1.438 1.433 19 W TENES ON, g

24.5 19 mm ym pégbpgmmsal 10 WD TENSION, g/ dd* .56 - .43
1.25 .22 pENEERZ W TEMP, C 39 . 69 60 39 60- 43.5 60

60 OVERFEED, YELONGATION, % 6 34. 5 32.% 32 5 HE4dER TEMP,
[err] 160 RDRpOFF 160 oAk 34 1LGRRELAX. TEVP, [Br4d 143

- 143  TENATITY, g/43 DRAWN4%ARN PRA@PERTI ES BN ER 3.8 44

44. 8 40 MOTWLUS 35.5 ELONGA ON, M/A ®BoA ASN/A 27

30 23 (RYR),[¥CV 1.3 1.480 1. 2433 1.30.39 1.23
TENACI TY, g/d USTER, % 4 3.6 A NAg N/& 2 20 N/MODULUS, g¢/d
N A N A BQIL~OFF \$HRINK, %y A OB oC\6-1 5.7 .32 5.9.34 .40
.35 . 34 IYDRERATENG N4 NB2 M8 NATZ NA

BOI L- O:E:sSHRI NK, % 6.6 7.0 7:3 8.3 6.9 LMDR RATI NG

48 6 6 * dfdd = DRAW TENSION, (g)/DRAWN DENIER

------------------- B TSI o))

YA | -H | -H | -H | -H - |-H DRAWN | TEM NO

2 V-7  1V-8 | V-9 | V-10 :

) 30 Example V

Example V also illustrates the effect of warp-drawing conditions on LMDR. The SOY feed yam
described in Example 1 - Part "J" above is warp drawn on the Barmag STF1 unit at various warp draw .
ratios and relaxation temperatures as indicated for items 1-8 in Table V. The resulting beams are warp knit -

35 into a 32 guage tricot fabric, dyed with C.I. Acid Blue 80 dye by the LMDR procedure, and rated for
uniformity with the results shown in Table V.
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‘WARP DRAW CONDI TI ONS VWD SPEED rrpm 550 550 550 550

550 WD’ RATI O 1.60 Js.é 1. 45 1.45 30 WD
TENSI ON, g 61 59. 5 5F!’5953 9 B1 49 WD TENSI ON, g/ dd*
1.72 1.21 - 1.62 1.27 1.24 WD TEMP, [err] 60 60

60 60 - 60 OVERFEED, % ' 6 5 6 6

6 HEATER TEMP, [err] OFF 160 OBABLE V OFF 100 35 RELAX
TEMP, [err] 22 143 22 - 22 94 DRAWN YARN PRCPERTI ES
DENI ER FEED YARN 35 5 1-29.5 199.5 I-J 39. 5I-ELONGATI-GN

22 DRAWK 1 ITEM NO. 39 é%*15 RDRDV-2 V-4 22 V- %4

zlt Ill\/uaULu?égARPdsngS PRy A N/ ¢ N/ A55° §§ > 559 DVA 5%

t §§ Emo SUSTERS : &?b }@/
N A N/Agﬁl ﬁ?%@% 115 N’%u ¥ '-'VDR
RATING 10 5 01 45

3350 EP O
536 315 1 TABbEEhﬁ:ﬁﬂ\lT%) FEED YAFg\J

| -H | HEAPBAVIEME M INO. OFF 160| V-lllGO IV— 1@FF I\bmﬂ
| V- 14 WARP DRRBLEXNCENPONS @\D SPEELZ npm 143 143550 22 5522
550 DBAWNDYRRN| PROPERTIES 1.45  1.45 1. 45
1. 30 WD TENS| ORNIER 49 46.5 A6.0 4143 41 9 39.37 M
TENSI ON, g/ ddf;gg)”m“l 26 z s 39:1 23¢9 TEWP,
. 0
[eU . TENACI@Q gsa 90 c %Esg 6@ b“ERfE%f %5 81 160
30.7
200w 1380RP LR T%Kf?) lerr] g5 lﬁg os143 229 169°0¢
118 DRAWK YARUSEQQDEEETI ES DENI ER 73 .80 .339 “77 39 !gg 39 -
43.5 ELONGAT| QIL-%FF SHRINK, %34 5.9 34,3 637 5.9 44 RO
1.34 IMDROSRATING3?2 17 48t TENAG®.®Y, 0kd7 6.7 4.8.1
4.4 R e 3 S S N A= e om e = A A e
N A s [REED2@ARN DVA %€V I-J I-J hich . 40 .33
. 39 USTER, DRAWN ITEM NO. N A V=6 N A=7 VNBA N/ A BO L- OFF
SHRI NK, % WARP>DRAW CONDITIQNG 5.7 5.9 LMDR RATI NG
5.4 5. 2 WD SPEER, gmpm 7.95085 » g/RRP = S5ORAW TENSI ON (g)/ DRAWN
(DENFER 30 Exa g mple V al so*i4Fustratexd t he lefPect of warp-draw ng
conditior® on 5 E Sgy ged y'J? descr qgeld in %rrpl el - Part "J"
above is warp q.mpon t.E %ar mag uni tgat var igousS . war p draw
OVERFEED, % 5 5 5
HEATER TEMP, °C ° 160 - . OFF 130
s _ RELAX TEMP, °C 143 22 118
DRAWN YARN PROPERTIES .
DENIER 36.8 40.2 40.0
. ELONGATION, % 28.3 41.2 36.0
\o . (RDR) p - 1.283 1.412 - 1.36
TENACITY, g/d 6.06 5.31 - 5.27
40 MODULUS, g/d . 28.6 23.4 26.0
DVA, §CV .63 +«59 .61 -
USTER, % .96 .85 .82
BOIL-OFF SHRINK, % 7.2 6.4 6.9
, LMDR RATING 4.5 6.5 5.3
* g/dd = DRAW TENSION(g)/DRAWN DENIER
so Example VI

Example VI also illustrates the effect of warp-drawing conditions on LMDR. The SOY feed yarn
described in Example | - Part "K” above is warp drawn on the Barmag STF1 unit at various warp draw
ratios and relaxation temperatures as indicated for items 1-7 in Table VI. The resulting beams are warp knit

65 into a 32 guage tricot fabric, dyed with C. I. Acid Blue 80 dye by the LMDR procedure, and rated for
uniformity with the results shown in Table VI.
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{

ratlos and rel axation tenperatures as indicated for itens 1- 8 in Table V.
The resulting beans are warp knit 35 into a 32 guage tricot fabric, dyed
with C.I. Acid Blue 80 dye by the ERS%33d28dure, and rated for uni formity
with the results shown in Table V. 40 45 50 55 34 EP 0 536 315.B1 TABLE

V FEED YARN |- |- -] 1-J - |-J 5 DRAWN

| TEM NO. V-1 V-2 V-3 qapDE AT V-5 WARP DRAW

CONDI TI ONS WD SPEED, nmpm 550 ‘513(}&;- 550 550 550

V\D RATI O EED Y 1.15 1.4k 1.30-g 1.30p-x 1.451WR TENSION, g
No. 90 VvI-R20 WD VENSI ON, vptsld*  vIda72

1 15 2. 2 ARP %ﬂﬁw CONDPPIdNs WD TEMP, [err] 60 60

| 60 wp SEEENFRpED, % 550 5 550 550 50 5

5 HEATER TEMP,wp eRATTIO OFF 1188 1130 1.86F 1.08PF RELAX

lf

TEMP, J[erre] Wb TENSTON, g 143 50 143 85 22 80 22 BRAWN YARN
PROPERTIES 15 WD CFENETFON, g/dd* 1.1246.5 2.1446.02-031.1 1.981. 9 37.2

ELONGATI ON WD TEMP, 47°0 58.60 39 160 41 650 29. 560RDR)D
1. 47 1. 589VEREEBD] ¥ 1.416 15295 TENA@l TY, g/d 4.51
4.51  5.06 HENTER TEM8,81°MD|3L‘ LULSO g/ g 160 %g ;@5’ 0 25 3
22.8  30.7 RELA®HFEMBey ° 143 52143
SHRINK, 9 5.9ENIER 4.9 6.782:7 5.93375 6.§3L éDR Réﬂl
7.6 6. 6 ELONGATIO "6 7 38 .
S N RORp- | o > o 13 9-?----14;.2___;_43,7___;;9% _________
L,,, 25 FEERENARKTY, o/d Bk fe) . o1l.a) DRAUNZ TEM NO
V-6 V-7 O WA DRAW co\lf_'b y axs BEED, “qgm .42 550
550 550 v@s ) "354 -,g 35 4B 35 30,71 WD TENSI O\,
g 135011~ SHRINKSO VD '{-,EQISIO\I g.éd* WH7  6.92.71
2.00 WD TEMP, ngh gm 0 9.7 60 5,7 60 GNERFEEDS5 %
5 265 5 HEALER TEMR - J-6iai]} 160 mmm e '~ ~S— 430~ RELAX
TEMP, [err] pFEp YARMW3 | 22 1-x118 DRAWK YARNIRROPERTI ES DENIER
36.8 40. BRAWNS GTEMENONGATI ON,  %VI-5 Vs6 VI 2 36.0 (RDR) D
1. - 1. A%3ARP DRA® TOMBITIONS/ d 6. 06 5.31  5.27
US, 9/d wD SPEED,2%pm 23.560 26. BFOVA, %Bb50 - | . .63
" 59 361 USWBRRABIO 1@ - 1.95 185
WD TENSION, ¢ 105 115 110
WD TENSION, g/dd* 2.88 3.23 . 2.87
‘WD TEMP, °C 60 60 60
OVERFEED, % - 5 5 5
3%  HEATER TEMP, °C OFF 130 160
RELAX TEMP, °C 22 118 143
, DRAWN YARN PROPERTIES
v DENIER 36.5  35.6 35.4
_ ELONGATION, $% 36.4 33,2 30.5
“ RDRp 1.364 1.332  1.305
. TENACITY, g/d 5.86 6.13 6.17
MODULUS, g/d 21.3 29.2 26.6
DVA, %CV .51 .49 .41
USTER, % .73 .72 .72
® BOIL-OFF SHRINK, % 8.1 8.6 8.3
LMDR RATING 6.5 3.6 5.6

* g/dd = DRAW TENSION(g)/DRAWN DENIER

60

EXAMPLE Vil

Example VIl illustrates the effect of draw temperature on LMDR. The SOY feed yam described in
§5 Example | - Part "J" above is warp drawn on the Barmag STF1 unit at various warp draw temperatures as
indicated for items 1-8 in Table VI. The resulting beams are warp knit into a 32 gauge tricot fabric, dyed
with C.1. Acid Blue 80 dye by the LMDR procedure, and rated for uniformity with the results shown in Table

VIi. A sharp deterioration in uniformity results at a yarn draw temperature of between 156 and 178°C.
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BO L-OFF SHRINK, % 7.2 - 6.9 LVMDR RATI NG 4.5

65 " 5.3 45 * g/dd = DRAWTENSI O\Ij DENI ER so Exanpl e VI Exanpl e
VI also illustrates the effect of conditions on LMDR. The SOY
feed yarn described in Exanple | - Part "K' above is warp drawn on the

Barmag STF1 unit at various warp draw rati os and rel axation tenperatures as
indicated for items 1-7 in Table VI. THEABIENEL ng beans are warp knit 55

into a 32 guaetrlcot fabric, dyed th Ch{;*l‘% Aci Iue8 %ye by t‘f/e LMDR
procedur e, unlformt '?& h t ul s o] abliI I
EP053631581 I)ﬁ‘BNs i %S Q Wnﬁi I

|- K 5_ DRAWN p, mem Visg  Ws@  Wso3  ¥hod VARRDRAW
CONDI TI ONS WD 2093 Do 1.330 1,3%50 VW #ATIO
1.15 1. 30wp Tﬂuéﬁm, .30 WD §E&NSI ON, 86 82 50 74 85 75 80
80 10 WD TEWSI 'mHsmxdd’g/dd*l. 122.18 22 JY6 2.08 1.88 WD 1B,
[err] 10 WDGBTR TEMP,60 °C 80 9 OVERREED, 9% 125 1505

5 WD Ymm gerr] 90 160 94 16@)13 13135

OV, 5
OFF RELAX TEMP Eﬁgm Tevp, 1A% §§F7 143 11%&, ; 22_ DRAVE %A_RN
3

PROPERTI ES DE .5 ELYRGATI o\,
% 1%\% §% 49. 8 1.
1. 432 1’541 QSE N0/ do. 4 34 $9 39.65. 293 45. 27390 5. 15

20 'VUDULUS GATION, 18.442.1 23.542.521. 0.6 21. SaD‘s’A %%Y.9
.46 : (RDR) 42 USTRRa2%0 1.425 1.406/5 1.386 . 7/$.369
78 71 Bmmé%ﬁsrﬂa\l % 5.93 5.46 5.407.5. 5.51 6. 95L&6R
RATANG o MODULUS, g/d 5.7 21766 19538 2523.0 24.3 28.2
______________ DVA, - %CV.__ . __ . ____.42 _____,53_____.43_ FFEBY9YARN -41
| -K | - K USTER, .k DRAWN | TEM NéA N/A 2‘/’* vi/é Wik o
WARP DRAW cow‘ﬁ#%@ gpg mé- 5 5§o 550 &- g 550 g\D:RATI 0
1. 45 WS\ TENS| A 105 119:% 1802w
TENSI ON, g/d % 8 3. 23 7.52. 87 WP_JEMP, IQ, “60
60 M%o0. © I-6 vid-7 vIP-#5 . HEATER TEMP,
[err] P DRAW éaﬁDIT:[ons'l.GO RELAX TEMP, C 22 - 118.
143-DRAVWN YARN weREBERD| BpiENI ER 550 550 36550 35.6 35. 4
EL TION, % WD RATIO 36.4 33..33 3015330 1.RDRD
¥ . 364 ¥ 332 WD TENSZONENACI TY, g/ 60 5 86 65 6.13 6.17
‘WD TENSION, g/dd* 1.94 1.58 1.70 o
WD HTR TEMP, °C 175 200 225
WD YARN TEMP, °C 156 178 199
OVERFEED, % 2.0 1.7 0.2
3 RELAX HTR TEMP, °C OFF OFF OFF
RELAX TEMP, °C 22 22 22
DRAWN YARN PROPERTIBS
. DENIER 38.6 37.9 38.2
' .ELONGATION, % - 35,0 33.3 32.2
40 (RDR) p 1.35 1.333 1.322
) TENACITY, g/d 5.73° 6.01 5.94
MODULUS, g/d 32.5 41.7 39.4
DVa, $CV .41 .48 .45
USTER, % ' N/A N/A N/A
- BOIL-OFF SHRINK, ¥ 6.6 6.0 5.1
IMDR RATING 7.7 3.6 3.6
EXAMPLE Vil

50

Example VIII illustrates the feasibility of warp drawing yarns containing MPMD. Three SOY feed yarns
were used. ltem J is the same yarn as is described in Example | - Part "J". ltem L was spun as described
in Example | - Part "J", except that it contained 5% Me5-6, and ltem M was also spun as described in
Example | - Part "J" except that it contained 20% MPMD. These items were drawn on the Barmag STF1

55 unit at the same draw ratio, but at various relaxation temperatures and wound on a single-end winder. The
_ resulting bobbins of yarn were knit into Lawson Tubing and all drawn items were dyed in the same dye bath
with C.1. Acid Blue 122 using the LMDR dye procedure except that only relative dye shade was evaluated.
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1\/GDULU_S g/ d 21.3 29. 2 26. 6 DVA, 9V . .51
.41 45 USTER, % 73 .72 .72 BO L- OFF
SHRI NK, % 8.1 8.6 8. EPONBR3MBI NG 6.5 3.6
5.6 * g/dd = DRAW TENSI ON( g) / DRAWN DENI ER so EXAMPLE VI| Exanple VI |
illustrates the effect of draw tenperature on LMDR The ‘SOY feed yam
described in 65 Exanple | - Part "Jq s warp drawn on the Barmag STF1
unit at various warp draw tenperatures as Indicated for itens 1-8 in Table
VI The respEED dpRMeans are warpiknit intle a 32 gauge tmicot falric, dyed
with C ls ADRAWNBIIPEMEBOdye by t h&IERDPR priiddcdr eVIAER r 1dd -for VEbLFor i ty
with the r cSPIN SREEBWTPR Tabl e WBPO A s det 83P%r at IO n uﬁ??‘brm ty

results at &F Wi‘gnperaturlé%f bet 158-9%d 17‘8[lérr] 36°° EP O
536 315 Bl | FEED YARN E-J 20 -3 20 |-
|-J DRAWN I T R V||09, 56/|7| 2 g0.%11-%g. sV 1-4g.5 VII-5
WARP DRAW CONBHblMENgsWD SPEED, mum - 13 55013 B50 . 13550

550 550RW\D RATI O 66.4 1.6353.4 661433 66.8 1.386.8 1.33
1.33 WD TENS| EPPNGATION, $% 8880.3 80.83> 74.5 74 74.5 75 \\D
TENSI ON, g/ ddeDR)F 2. 18 12838 1‘2§Q§6 1. 80 81 7"5 119 o WD
HTR TEMP, QéggA)sTY, d 3.84 3.84 2. g

YARN TENP, ggé 11,690 11,6 941.6 10]
OVERFEED, % : 55,85 55.85 55.8 .:Z.G 52265 RELAX
HTR TEMP, - CbridF Scv OFF .79 COFF.75 (BB .4€OFF REWAX TEMP,

[ eMr] DT3P, g/d 22 1.1022 1.1022 1.10 2R.045 DRAWN YARN
PRCRERTLES DERVAR OV NDITONs .., o 404 -86 3988 B9  N/A3g 4
390 ELGNGAHER Eoay 2 shang, . Rihc, o anbing m% 8

(ROR) D WD SPEED, mph_ 21 25 ggg 1- 108eg 35&

TENACI TY, g/ dyp paTro’ 5.23 1. 315 44 1.316 5 8316 §5 20
MODULUS, o/d wp TEMP, ¢ 21.6 o  19. 360 60 28.2 DVA,
oV 25 ovgnrggoﬁ& . B 543 5 39 5 . 41sUSTER, %
N A N HEATER T8MP, °C N /OFF NL@6 BO L1G0F SHROINK, % 956.5

7.0 6. 7RELAX TEMP, ©°C 6.9 32VDR RATPBIG 118 22 8. 390 8. 3.
6. ¢ 7.0 WD TENSJON,rgmp YARN 20 88 82 . 8o .7 | --J
DRM | TEM D TENSION, g/d LLz6 2°12 V12704 vl 98’ WARE- HRraw é@%l TI ONS
) WN YARN PROng S

VD SPEEDY NIER 2.°0 1 55QV0 RATJ:P 42.4

1,33 1. BhoncarIon 3% 30 WETENS OM6.d a4 377 38,3 60

65 WD TENSI C]\l {ROR Y * 1.94 1.463 1.28452 1446 V\Dll-ﬂ”ﬂs TENR393C

175 20mENACITY,22ﬁdV\D YARN 483%, [e#s$l  4.54156 4.28  MU.34

199 OVERFEED, nwvws. g/d 2.0 27.0 129.6- 3562 3530.2 REIZRXEHTR

TEMP, [%rr] DW¥EEF %€V %:_F - 67 o:FBFQELij%W, ;é?r] | i387 22
22 2 ﬁﬁ%@ﬁv&@ 2’%@5 MED MED DARK DARK

45
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%I)I__ENI ER

38.6 37.9 38. 2 ELONGATION, %

85.0 ° 33.3 32.2 40 1.35 1.333
1.322 TENACI TY, g¢/d 5. 73?%@&)536365(531‘ 5 94 MODULUS, g/ d
32.5 41. 7 39.4 DVA, wV . 48 .4
USTER, % N A BA L- OFF SHRI NK,
6.6 51LNDRRATM&&§” 7.7 3.6
3.6 EXAMPLE Vlfl nple VITI ill rates tfleafeam ‘.}ltyo_ rp

drawi ng yarns g?a MD. Thr eelt%q B,e .Yver _é is th
same yarnsas | Exanpl e g3gg Par g S
described in “é‘#‘ "J", exces hatlléocontf a6d 501 -6, and
ltem M was aI escribed in Exanple | - Part "J" except that it

cont ai ned 20% I\/IﬂVIi}pMWese itens were ziy awn on g he Barngg STF1 §5 unit at
the same draw r ENTEROUL at various rsyaxati onsd egrper agoll &S anggwgund on a
si ngl e-en® W nderxr.AMENTS:SUl ti ng bobliss of yamswere kpst intojgawson
Tubing and all dgwwn itens were dyed 66,8 he sag® dye besh withe§€. |. Acid
Bl ue 122 usi ng tBIONGHIRON/e %r ocedur 98 ept thmisonl y73ebati vesdge shade

50

55

was eval uated. IRDR)EP 0 536 315 Bl ILARLE VI 11.TFEED YARRB5  1.735 L
L L (ROR)s M5 DRAWN ITEMHNO. 1.735 WIT7351 1WBb-2
VII1-3 WII-4 TENACITYSPIOYASPEED, np#w58 45390 4.3300 4.3300
5300 5300 SPMOOYEAS RAVID o ® 14 03 1409 1400 1. 00
FEED YARN % MPMPT33, @ 5 52.65 63.55 63.520 63.520 DENE
50 50.7 DExm.s7 *CV 50. 5 50. 5-4163 FI L%&/ENTS -39 -39 13
13 A 43 .9/d 13 Rv d“@ 1;6 11326 66.1;25 66. 4
66. 8 66. 8 [ o 8 80‘ 80 74: 74.5
(RDR) F %’%@% GPNDITIONG) 3 RDR)S
1.803 1.803 ::% %5 1.7 T&é@? 550 § 84
3.84 3.84 MODUL US, 11 11. 6
10.9 189 DT[E e o 5% 55633:IL6 5563315 21a316 55 ¢
DT33, %V o 5 .46 D% 3, g/d
1.10 1.10 0 . 8 . 86
'8 NA R coz\liﬁo\ls VOORNI T oo 220 panviaG

BARNMAG  BARMAG M@%I&AR V\D SPEE®), NPM gg 38 gg 550.
50 50 \D wiAHENSION, g/dd 1Mo 1.319s 131§ 13§ 1316
WD TEMP, C  DRAW YAHN) PROPERTYES 25 OVERFEED,
% 5 DENIER® 5 : 45. AS.HEA.TERlTENP, @1.1 OFF
105 - 130 . EIDNGATION 9% RELAX TH®,1C 36.522 35.8 98 34.1 118
22 90 RDEH ON, gns 90 1.421 88 1.365 821.358 801.341 78 WD
TENSI ON, § dd 'mnmm. g/@®. 04 14906 1.8805 1.84080 DRBVNA4YARN
PROPERTI ES DENI IMMODULUS, g/d 42.328.0 43.142.143.237.542.538.842. 4

| DVA, %CV .56 .51 .44 . .41 -

o BOIL-OFF SHRINK, % 10.6 7.3 7.3 7.3
« RELATIVE DYE SHADE DARK LIGHT LIGHT LIGHT
EXAMPLE IX
45

Example IX illustrates that when yarns lack certain physical properties which are imparted by drawing,
poor fabric uniformity can result. tem DX-1 is a warp drawn "feed" yamn of nylon 66 containing 5% by
weight of nylon 8, which is similar to item K in Table I, except that the cross-section of the filaments in ltem
IX-1 is trilobal. ltem IX-1 was beamed by normal beaming procedures, without drawing or heat setting. item
1X-2 was draw beamed using item IX-1 as the "feed" yarn. Both items were then knit and dyed by several
procedures to analyze fabric uniformity. Procedure "8" is identical to the LMDR procedure except that the
dye is Pontamine Fast Turquoise 8GL. Procedure "4" is identical fo the LMDR procedure except that the
surfactant Merpol DA is omitted. Procedures "4" and "8" are both structure sensitive and procedure "4" is
even more sensitive to fine structure variations (that is, to variations in structure openess) than the LMDR
procedure. Procedure "2” is a procedure in which the fabric is dyed for 60 minutes at 100°C in a bath
containing 0.5% C.l. Disperse Blue 3, which is a leveling dye. Procedure "2" is used to identify
configurational causes of dyed fabric non-unifomrity; that is, non-uniformities which are caused by physical
differences in the yarn and not differences in dye uptake (that is, dye rate andfor Tpyg). From comparison of
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ELONGATI ON, % 46. 3 45.2  44.8 37.5  39.3 (RDRD
1463 ' 1.452 1.448 1.375 1.393 TENACITY, g/d 4.55
4.54  4.28 4.34 MODULUS, ¢/ dEPO0536315B1; o 29. 6 35. 6

25.6 35 DVA, %V 67 . 86 .76 .57

BA L- OFF %R&M&dyg/ tatin
SHADE

4.51
30. 2
. 58

. &rocedu'res o3 ";i“ and_"8")fo0items lx-il-gef'ezl, undrawh ydrn) sink i ﬂteWEIXQYE

“that 1 -2 is m rm

than

AR chdspdruingCb

e'd3 @ndrawnEBed)

(wd%ﬁ@awn yarn),
536 315 B:lfar A eV rha(ymacllﬁmtm&-unﬁormiﬁes in procedures "4" and "8" are 8dused by the

-3

configdratidnal dye non-unitornditidsR48/\Bdeh TEbddlidre "2") super-imposed upon any non\inifdrmifies

VI11-7 5VichisedBby YridtionSin fiber staidtubé. Thihobter a1 uniformity of item IX-1 is attributed, in PasiD the

5300
1.00

0

50.5 10
13
65

73.5 ( RDR)“P feed yarns are drawn and heat set accordingltg tf)& gwentionlqegcgiged hefiny 35

1.745 1.735 1.735 1.735 TENAC d
4.23  4.23  4.23 MODULUS, g¢/d el 10. 9
14.3 ™14.3 DT33, ¢ _52.8
63.5 DT33, %V FEED YARN . 46 IX-1 . B&-1
.39 D133, g/d- DRAWNITEMNO. 1. 04 X-1 1. p6&2
VR v FEED YARN PROPERTIES . 46
. 46%@3 DRAW CONDI TI +
BARMAG BARMAG WD SPEE >§E IERPOLYMER TYPE f";’%é’@’s 612
550 - 550 WD RATI ’ 1.31p%"
1.316 25 \\D TEI\/F,S'W"?‘]TS ;‘5’ 6 ;g
60 60 OVERFEED, _ % ION. % 68 5 88
5 s 5 HEATER THVE @i r]" B 120] 2
95 120 RELAX T alerrl 1.68 10P 468
90 109 VWD TENS! ¥ Ao ss 80 |49
96(" 98 30 MOBULUBNAI ON. g/ dd | 424 12.1
i2. 2.32 2. 38 DHAYY,YARN PROPERTI ES DEMsER 63.7
42.2 %0 42.1 41pts, %c¥l. 1 ELONGATI Pi.ag % 0.38
36.5 35.8 34.1 34 DTas,gid RDRD , 1.26 1.26
1.365 1.358  1.341 TEDACKEY, g/ d 0.30 040
5.08 5.04 MODULUS, ¢ - 28.0 _
38.8 DVA oV WARP DRAW CONDITIONS . B
.41 BA L- OFF SHRI NK, %J WD®EPEED,mpm 273 - 7.B550
7.3 40 RELATI VE DYE YHADIRATIO 1.0 DARK | 130
LI WD TENSION, ¢ N/A 72
@ WD-TENSION, g/dd* N/A 1.70
w WD HTR TEMP, *C N/A 80
OVERFEED, % N/A 4
RELAX HTR TEMP, *C N/A OFF
RELAX TEMP, *C N/A 22
DRAWN YARN PROPERTIES
“ DENIER 51.2 424
ELONGATION, % 66 36
(RDR)o 1.66 1.36
TENACITY, g/d 3.90 4.39
o MODULUS, g/d 122 213
DVA, %CV 0.34 0.34
BOIL-OFF SHRINK, % 49 7.7
PROC. 8 UNIFORMITY RATING | 4.7 6.9
PROC. 4 UNIFORMITY RATING | 4.9 6.4
o PROC. 2 UNIFORMITY RATING | 4.3 7.0

63.

1.2
.4

BARVAG

1.31

.90

42.

3.58

5
.39
6 1

6

550
6 1.
60
5
OFF
22

96

1.42

1

.44
7.3
LI GHT

53d\@r initial teBSIB nisikide (DEAWKIRAEL e higher initial modulus (21.3 g/d) oflte@IX-2. Yarns havingl. 00
1 .20 (hiteERbdulvé\Iess StadvBlidit 15 g/d are found to be susceptible to being? @on-uniformiy sfretched (h
norma(beBRINY Bifd knitting leading to poor configurational dyed faBricuniformity. Warp dréwingf uniford0 . 5
feed yarmnF|t¢ icEpgpSheir initial modulus to values greater thgrgabout 15 g/d improves dyed fabric
10 unifoqmijtypy reducing the possibility of imparting configurational degfegls during fabric mgking. However,
drawing rsaig feefig4a fnitia\modyi greater than about 15 g/d does npt igsure LMDR greater-than unless;3 g

1.735 (RDR) S

14.3
63.5

.26 20

BARVAG

316

42.1
1
.5.05
37.5
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EXANPLE | X 45 Exanple I X illustrates that when yans | ack certain physical
properfles which are inparted by drawi ng, poor fabric uniformty can
result. ItemlIX-1is a warp drawn "EROPB3638 B1of nyl on 66 containi ng 5% by

wei ght of nylon 6, which is simlar toitemK in Table I, except that the
cross-sectl e filaments in ltemIX-1 is trilobal. ItemI|IX-1 was
beaned by n am ng pr ocedur es WI t hout dr awn ng or heat setting. Item
so | X-2 was drau{\‘{l FB%leln éqhﬁ YDy Bé)tQ temsa/vere
In, Tab st e S ae summ riz r ns orm b ram d
then knit 9%9»(. o Ff 9§ %& fo 19 b0/ o)
Procedur g " Redid oﬁe .42 , tegion
Pont am ne Fgsi ddrn%ﬂﬁi lfb@d us J (i: %raw yarhssx-‘l @rm‘locﬁ thrrut%h 2 gre ntative
procedure eyCrpbn tiNada {4 & pRBkre LoPavinS yamykbqs# ugh! AC 8 Uh&S9 " de

and "8" ar ereb@&dﬂtaﬁs}erdflﬁdgléﬁ@ %%in&l%edﬁé?ﬁ%%é@ﬁﬁﬁwaﬁ drén yams K\08 nréligh 9, 31, 32,
Sensi tive 1 gndf 3416reSorbsahtalive of Mgion il GRA Ya3AThe Sppaloft P’ mdbikty NAPM), NdeHLSAURIMIT €
openess) 14 haforptoss briwhiRioh Sand AicOspPakart oreRicRME QARS, dedved i fiBmawid-dngle Gtudyewdrd) dstbr: Ch
t he fabric mbedoe thefdeawn @BmsTprapske@iSwith tvarkiag d@wiratiof (R t drawCiompetaturesnp, And Biakatibn

Di sper se Bl wep&atureh(TehiniFgua 26 eheakiuesfordARM arl@rAPY excbLplatted. Dtawn yaros@obiding LMDBRt 6 f v
confi gur at i enialye bansiiorsterpperaityesdTdvel ltass tham apuiBbi* €arerfpuny to hawaan ARM greater than about
non- uni f or ni5t4.3&sx WRT APVReeferablysgrelatdsythashaboitc | forganf AR greatersthiam ahohte4 ywatth calviel
not diff &¥ epngé¥PMsn dye uptake (that is, dye rate and/or[err]. From

conpari son of 39 EP 0 536 315 Bl the fabric dye ratings (procedures "2",
"4" and "8") for Items I X-1 (feed, undrawn yarn) and of itemI|X-2 (warp

dr yarn), shows that ItemIX-2 is nore uniformthan the correspondi ng
beaked, undrawn feed yarn [temIX-1. It may be concluded that the

non-uni f8fnities in procedures "4" and "8" are caused by the
configurational dye non-uniformties (as seen in Procedure "2")

super -i nposed upon any non-uniformties 5 caused by variations in fiber
structure. The poorer fabric uniformty of ItemlIX-1is attributed, in
part, tojyhe lower initial tensile nodulus (12.2 g/d) versus the higher
initial nodulus (21.3 g/d) of ItemIX-2. Yarns having an initial nodul us

| ess than about 15 g/d are found to be susceptible to being non-uniformy
stretched in nornmal beami ng and knitting | eading to poor configurational
dye fabric uniformty. Warp drawing of uniformfeed yarns to increase
‘their iniseial nodulus to val ues greater than about 15 g/d inproves dyed
fabric 10 wuniformty by reducing the possibility of inparting
configurational defects during fabric nmaking. However, drawi ng said feeds
to initial nmoduli greater than about 15 g/d does not insure LVMDR greater .
than 6 unless the feed yarns are drawn and heat set according to t he

i nventi of® descri bed herein. TABLE | X 15 FEED YARN | X-1

| X-1 DRAWN | TEM NO. | X-1 | X-2 FEED YARN PROPERTI ES:
- . NYLON POLYMER TYPE .~ 95% 5% 66/ 6 DEN ER

51.&&-«’ 51. 2 FI LAMENTS 13 13 RV

65 © 65 ELONGATI ON, % 68" 68 25

(RDR) F 1.68 1.68 (RDR)s

1.68 1.68 TENACI TY, g/d 3.9 3.9

MODULUS, g/d 12. 1 12.1 DT[err] g

63.7 63.7 DI[err] %V 0. 38 0. 38

DT[err] géd 1.26 1.26 DVA, 9V

0. 30 0. 30 WARP DRAW CONDI TI ONS 35 WD SPEED, npm

273 - 550 Wb RATI O 1.0 1.30 W

TENSI ON, g N A 72
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‘g\(\DTENSI ON, g/dd[err] | N A ~1.70 WD HTR TEMP, [err]

NA ¢ 80 40 OVERFEED, % N A
4 RELAX HTR TEMP, * C N EP0536315B1 OFF RELAX TEMP, [err]

N A ' 22 DRAWN YARN PROPERTI ES 45 ~ DENIER
51.2 42. 4 ELONGATI ON, % ) 66 36 (RDR)[err]
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Table X fiber structal m@-t#é} SRS HRE Fed RAB QraR{ & ns formed

by dry draw ng and.‘ry rel axi'ng vari ous n feed yar ns_represent ative of

low orignted yarns® FglguEa-lg rg@c&& BDES R, SEmmred @i ent ed

yarns (Figure 17, rgyron 17 *3600- 2000° ,~and hidhoriented yans (Figure
17, region |11, > Qq neEne ‘efeegt panss Sopge@EANramI=mns: X-15, 16
and 21 through 24 ari&'r ept B&BIRATIVE T T &Y/ ¢ f €Bd™YEr n$= F&d yarns
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mmrMMIW(MM Ler iy eslef wom $05 PSS Dr i EnEaEi o @nd the
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forishe drawn yarns. ‘e aw:euﬁ/\r: KA ﬂr%\ﬂ‘ r’atrﬁs".(ﬂ?) =dRaw
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LIS o L B | 1 rrrrr .,

maki ng fl at cagrptr nuous nul tifilanent nylon apparel vyarifs, tesbecial |y
suitable fofaP$tical y dyed end-uses, conprising spinning a yarn from

S?IL\?mn ngogﬁg‘q: e al%é:eg or ma i}a mg ::uoussgin%ﬁrhlér}{enq nyion a%@?g:’el gg{g? %L \@@glgzg% ]E%fc; |cal\f§
Spi nni ng pel NG, alfafn at! 39&% aﬁ%nz% Lo Or un
yarn with a e . .r@vrserne pbr?or drawaiSsbedd 1)) st m 18 i I prnzrmw.m a
interlacing, a,@gduggp W ialiEXRDR)E biSds | H&nﬁ% spun yarn to form a d yam

havi ng a resi duaktaglfy, 1ﬁt@ﬂab|ﬁb Qm& ﬁllsm%m@%hn@aﬁfm ﬁﬂﬁia?eea%m ﬁéiring afr&fflal
yarn having a &eaid (RORS Wbiweer NES1@R 425|326 $4in having DNdyhahie@Agth Bafige( @LY and
whi ch ar epbot hshlitkage rdate /L) haith\&e Boti 35Lthan 0 etwber. 86>[Ceant 1138.1CAAder @M initisl itdnkiod of
tensi on of 4 coéNex(5(nsg/dyg/ d); dry drawi ng and subsequently dry rel axi ng

sai d feed yarn t dryfdrawingdand \subsgcuently dparetixiad seiddfeedyany tolfermndrayeyafno said dry akrawing
draw rati o bet heingrpedor®8d atreddréviRRPR) petweeh/ 105250 RR)25ang at o yain dxaw tempeetugs [is)e
(err) between ofeen PQ°Caznd thet{emperatyse(Tat)uaf said Bylon)polyfmes saididryielaxing gbtaidrisawn feadi d
dry rel axfng oYamskging Rerfermad plceypm) Blaxation gamp?ralbrelfﬁg bpfwpA0 TR Pnd & tenppiiurp 40°C
rel axation tenpeBanihemeting poigh(Twel Faid opiet pqlymehald YR Aplexplion (pmpenty(edirinpr haings
thap the nel tifR§gddw e Rllawing ook ai d nyl on pol ymer, said yamrelaxation .

te erature further being defiped_ b quation: [err] 20
m?iel n [err] bei ng the terrperﬁg (f)é)i}fg@g(é gi"é@wawgzﬁgt he breakl ng of
hydrogen Bonds_.in. s | yd/(p 'Ie{zs ' dr3f1095/ " n

rel axi ng being tee
(BOS) between :%
egﬁgﬁ %nd)fO%C 'amas ﬁcv%trg (ﬁﬂ'ﬁ)& Eﬁﬂﬂdr‘lg an sai d

ID- >C ID-I_ _ ID ID’,n/_:—____/
W W W | 50~

and 1.8. 25 2.
rel axi ng gf sal d feed yarn are perfor rred on a warp of sal d feed yarns. 3.
The process 2aSTiwQkocksRIof Bailn whbidinBhid dfTdrainghaRd Siddr Rkaiing\bftsBid feagdrn QEQ%rnhda
sai d spi NNi Ng énSa wdds bk shib ®ed Ydaes. 30 residual draw ratio (RDR) of the said
S yarn is less than 2.5, wherein said dry drawing and said dry rel axi ng
are per formsd The provessiue sét fdyth Srockirs 13t 2BsIe said withd'aWd sieed B3 spibntyiis/sach that the
*humi di ty %RH) , resicg dviaveratio (RDBA otkhelsajd spes wawi ia dpss thamp@$, wbersin daididry dgwiag prdrseid Mty
overfeed (OF) wsfitges petiamedldn idert giseoup plgospbere of 5@ tto P rélativen hupdicily tRHY, and
wher ei n sai d wwhergir saigedry relexinads penformed gsingd mennge%(%hofﬂeﬁathanwéé 35

residual draw ratio (RDRs 6%1 of the said spun yarn is less than 2.25. 5. The
process of & af'ih BoaRpRePsciehfod incelaji S ylerainesrid sffbdserel ppeach insaldsPiRiPa g sued tatde
that the ¥esi d@gifuahdran/aioFfiPgs) (”Fﬂ!ﬂ:&a)d sB‘F“ Xaﬁ‘és 5%5’53"&?1% yarn is less than 2.0.

40 6. Th rth 2 Wh
Said stabi | rofrgss s farm?a e, vl apiga i i R S b i B,
i n yf ans per off Taé‘rsmé{‘[yag'éﬁ/'eﬁ aé'r?Sr on (DT[err] less than 1.1 dN/tex

(1.2 g/ d) &r&re &%& 16hth iv gl&rm 1O¢§rt2hrvhegm§£a|§ Hﬂ} nd gar rli%h a@lgf such
spi nni ng an yarh hd Wardlk Bnddéalil jer at 33% feSs thahm
has a draw ten$||gn,tdx g s per original denr er at 33% ext ens! on [err]

Iessthan09dl\l/tex(1 g/d). 8. The process as set forth in cIa|m5

wher ei n sai tr. SPheiibdags et 16l ifl clinaiér|2 wheid@ saitl Qpifiirigl 4A8 BRdIstauiliziig &b PériofmAddGuch
feed yarnghas atdamresalyafihesd @dring dhsici@brams Per OAdit) deiRK b8 eSgMsRI(DT,5X le69MhanO N
rate (err) 50 0.9 dNnex1.0 @&t ween 0.05 and 0.15 % C and a change in (err)mx
wWith stress (err) [=d(err)max/d[err] between 3x10[err] and 7x10-4 :

(% [ err] (ng/é&d) Thet precess asessisiortf in 218i5 & Wierebxsald3PBningydnd )said Stabiliding appr miormed agh thet
forth in clainsdd {epdyan hassmihgrmabmenhaning! analsis TMA) mexiirh idyriamis extepsignarate dhldaeTr
such t hatse max, between 0.05 and 0.15 %/*C and a change in (AL/AT)max with stress (o) [=d(AL/AT)max/do]

between 3x10™* and 7x10™* (%/* C/)}{mg/d) at a stress of 265 cN/tex (300 mg/d).

9. The process as set forth in claim 5 wherein said spinning and said stabilizing are performed such that
said feed yarn has a draw stress (op) between 0.9 dN/drawn tex (1.0 g/drawn denier) and 1.8 dN/drawn
55 tex (2.0 g/drawn denier), a draw modulus (Mp) between 2.6 dN/drawn tex (3 g/drawn denier) and
dN/drawn tex 6.2 (7 g/drawn denier), and an apparent draw energy (Ep)a between 0.18 (dN/drawn tex)-

/*K [0.2 (g/drawn denier)/* K] and 0.53 (dN/drawn tex)/*K [0.6 (g/drawn denier)/ * K].



oo e e

Isal d feed yam has a draw stress (err) between 0. 9 g/ dr awn
déni er) and 1.8 dN drawn 55 t ex &r /drawn CI @ﬂ“l@ml dul us
(err) between 2.6 dN/drawn tex (3 5? ﬁ?h. er) 6.2 (7

g/ drawn deni er), and an apparent draw energy (err)a between 0.18 (dN drawn.

tex)- /[ergq I‘tqef o .laQrII)I r 2I§I\e %fdr?%ra‘rﬂ sqfe od Q)S)Jr i%sraﬁ yre
(g/ drawn deni z and thdfemp er ith the bre ﬁﬁ Ef hydro n bI'mds nylon
The process %I ﬁ&t(r L)O rt In clal m wherein said raVVI ng 1Is

performed at ‘a dr aw tenperature (TD) between 20[ err] and the tenperature
associ ated1iMithé plokiBs B @btk G dim MYES GBREIN BaEon ipBlyhetiiThylbyi (68 PolrRdr Ve said & 1) -
5 11. The: prdesmxg % paformed atfddii tmpePatu?d i) Betlvedn 202C wiegneCn sai d nyl on pol yner
is nylon 66 polynmer and said dry drawing is perforned at draw tenperature
(err) bet wiTh@ Brloeass hs soh thrtd O aleimg 1 dr2. whbieia doy relexingd's pesforsret! af avelaketiorntempepatire 1
or 2 wher ei n (Th pssthdncihe tamparalurp essbaiatadenith dfte opset ef maiencrytalizaiomTed.at ure (TR)
| ess than the tenperature associated with the onset of major
crystal | i z&%iThpProeass §s sel forth By clapeet prr2onhersin diysrelaxing iy earfotmed gt atelakatien temparatgre
wherein dry & i3 g ihe lqneeriyreasepciied yith tp iealinach hrdngpr beriinesaid ayler palvsmes
than the tenfBwature assom ated with the breaking of hydrogen bonds in said
0

I I t forth I
wber o1 h 7T T PP B e 'esﬁmfg‘éﬁ%%w%%d g 8Iv§>m>r'n?rf§s r?vag%mmss as

set forth laim 1 _or rls

oy on’ 66 c%tﬁtmt@?fﬁs S R T e
unM™'s or NON-ok MdfohdnVon SARVION ogen ond| ng W th

pol 16. T rocess as set orth in claiml or 2 wherein said nylon

poly rrer Compr-phg Brcd2® by B8 forffin BimON orOHwiterRi @ald”dyl&g pBlyridr Q%prﬁ&@wﬂﬁnep& nylon 66
epsi | on- capr Qamishey & HHRE OdRIntUt dpBilon-agidinit| RMBAARE Lkt SMSthABbntamBRPbdCad-
conmononer un|.,§aﬁudeQ5m5noaﬁswn@§o,t,hgu.eg)ihereaS 17. The process as set forth in
claim1l or 2 wherein said nylon polyner conprises a honopol yner nylon 6. 18 .

The pr ocees 7. ahe potess ay dotifoithin elaid hor RAvhereinGhid hylonldolymbraso@prised £hidmopsolgmet nidn &and
[err] is 1.75. 19. The process as set forth in claiml or 2 wherein said
nyl on pol yﬂrﬂ;rTheprn\pnss ascest foxh ioolaify Hadr glaier15auhefeiB B is 4.95 akidfeds W79, err] is 5. 35
an@err] is 1.95.-20. The process as set forth in claim1l or 2 wherein

§ spi nnithgheracess g setiforirig claimd! e whoghingsaidrlan AYyreas gonRriges iylon RiAalymerraad
“per f or n#8 sucterR & ist536 apdbKd 5388 shri nkage (BOS) of sal d drawn yar ns i s
bet ween 3% and 8% and t he reS| duaI draw ratio of sai %’ﬂd

bet ween 1. 2% Thpgrogessas sebforthip %I’E said s‘p'gﬂgqﬁ"?ﬁ’ﬂ"q% F%II %‘Z
wh d
argrglep S?IrecI’%@E‘IgI‘I e ??EI"BYIE"'? pLed dnwaxaft% BN 108 'E?f? Sai d draIng

yans is ea% éﬁg&éﬂ@t dclrﬁ Al il %ﬁdél
(ROR) [er 1] ﬁnamf Ll 2 yhet 3% QIIIIE
Clgimi or 2 harkyde aﬁ;atzgg el o, @gﬂ&m a5 and

dr el axi ng are perforne u oss nodul us peak
t enper ateir 83.ehb bdbess ad bt Wah I IR VBr ¥ Rididin 4t SpRMAY dnd 3BbIRIAG and sG.aaﬁ,ddrm and
resi dual dr avdry Rlakify £é psiRintbd Ghch\iat 3he ldpsamiciibdRmobisiuspRakERpbrature T30 of baid warp 45
23. The pr ocaBavnyamsdtless ti T00i* O and hé fEsiduabdrave ratid et s&d &aﬁayadussmnm@ebgwwnd 25
stabilizing and18®mid dry drawing and dry rel axing are perfornmed such that
resulting drawn yarns provides a |arge nol ecule dye uniformty rating
(LMDR) of &3 Theprocesgahset futh inipim 1002 wheseimsaidsspinnifigoand istabilizing laed spid]drydrading and
wher ei n sai d Spreffinhgre padormechich ithet regulting draynivarmadergvidds guirargmelertiesiye uniforngdiy y
rel axi ng are "pBe{ of algesi6bhat resul ting drawn yarns provides a |arge
nol ecul e dye uniformty ratln (LMDR) of at |east 6. 25. The process as set
forth in c ‘?;t f’°8‘?5325 WI %’E‘ ’% hatein s&I’IEI“gsT“HBIaI"I'ZE‘Fﬁgd %?ﬁ’d’"é‘é(?‘ﬂ“ﬁﬁrg
drawi ng %8 5 %I'F‘g PeP 5} FRating feaftn AFER PPYAeR RiareryMelpcuiRi v Anform

r

provi.de a Ia uniformty 55 rating (LMDR) of at | east

: 7.0. 26. Azg ! ﬁ:% MSL é; éﬁ% II\t cIJIII I1 %pZ @Ii)e[?é’IrI gald ébﬁlIuI?g amggblszng aI;'c? saPJ W grﬁwmgsgntd

forth in claigy fe ormed such that resulting drawn yams provide a large molecule dye uniformity
55 rating (LMDR) of at least 7.0.

26. A flat multifilament nylon apparel yarn made by the process set forth in claim 1 or 2.

48



1

‘EP 0 536 315 B1 * C L M S * 27. Aflat rrultrf enylon
-apparel yam made by the process set forth in claim
spi nning and stabilizing and said dE} &f3&ABBIand d

performed such that the boil-off shri nkage (BOS) of sald dravvn yams S

bet ween 3% apd, f% a,r.agre Al il Aot nedid Qi & BRRLE S
oot % aﬁrsr.nrr b dorehobn rrm.%r
yarn made by t mr ya sr ]an@é%?anme'?&idﬂalaﬁh i BY 4fd'd

and stabilizing 1 @sagw g and dry relaxing are perfornmed suc

that the £ 1. Acr BI ue 122 dye transition tenperature (err) of said flat
appar el yames.sa e aitifilight Soivamidé hyleh ipdré) §arh Aatieibicthe SHoddeé sebioittDin QlaimS©Odr @ wibreiiN
yarns (RDR)|[ ersaid spinibgantestabiliding?ind a8id diy. drbwingléhd 2y refaxihd ae petfdrinéd subitigtithe C.L.
pol yam de nyl omicaBipana® dyg aransition thepbratuie (Eayd) 0Ol tiat spyiarel gard I 1bss thdnad85MC hndthe 2
wherei n sai d gpsidual dnay ratiechf saichdvevini yains (RDudls betwedn d2§ardirtsbd ng and dry rel axing
are perfaened such that the dynam c | oss nodul us peak tenperature (err) of
said flat apgpaoktdt mplifilament polvamide hlen apoB¢! aarn adetby theeprpesss sebifarth id claim + ari2iwberein
-sai d drawn yarssid SpRORY [aad stpbilizisg [sad \weid giry) draging, arg dry gglaxingsarg @erfonngd such that the
mul tifilanment §YBEY&lesT@OdHEE arﬁk;mparaereg et qfrﬁ"l‘!‘e"% PRAFpb Y35 (58 &han 390 Cand Wej n
claim1 or 2 vﬁ%‘?‘@ﬁ%"’é’éﬁ'%’%?ﬁ’ﬂ“ﬁ@ma '%15*?“1"?92 A2 cP5sai d dry dr awi ng and

d | ax? d h that t

e R ”;ngz‘jg it 3y BtV e

swnkage (B }"F} é}n du (Qr'avf;l ﬁgl g%@ ; 5? b |I Jin‘(ég n
rature (e 5 .Qj%m S\yhis brbt (fdgfgflissthan

e
polrgam de,nyl gppare{? yarn rra roces set ort I'n c or- 2
wherein said spinning and stabilizing and said dry drawi ng and relaxing are -

per for med sughaf %ltnﬁl&ﬁenﬁﬁdlgmfdb ajaoraaa,pﬁs?hm Yiialid by YAS praces£56k foHiRin clirPd\or/23hbiGin
(RDR) D bet weensaily. spiniad en Qaikd aRf draviny andl elgkhg (BRCGSHordied such i@ iheRaA 1A%
and 8% and a shpiranafn hd3SH reSituall il rRRARDRYE MHBReEH UPE atde .59, aOboitoft ShrinkdyaBOS)
100[ err] 282. Abeweai 3%1ahd 8%, chéd aBytiamia RS MEduiuy ek taiperalureO(-Q.0 obBs)tRei10& C. '
pol ymer, wherein said-polyner, -having a nelting point (err) between _
245[ err] and@2.26 Jptemuliifilamentodppard | yatn efenylon BEoiyaiyidé Rofyméye whapeim said HOyraendhagiog a
Wi 30 to 70 mefinguinb(Ti) hdhiRer 45s Caad 2650 s pf relglivarviscasity (RY) hatween 2 50 dnd@#dewithi n
LSaid mul tifil a¥enio aquyalentINHE-ands pprst03grams of ppiymerhand wherein sdid mpliifiamentpppagel yam is
“resi dual ¥r aw fusher ghararerize b @t regidupl dravp Bitiey (RPRIo iptvean 135 apd 1.6 withaan iRl mogidus
greater than 19e3grdhangiSoga B‘f"f°ffsﬁ'ﬁ"]kﬁﬂé esgmg Pk fRsiP¥g08 Ghd\cifoBiye A22cdye
Aci d Bl ue 122 Rsitiontemperaiure (Tay jogsthan 3P Asid lueégaﬂpﬁﬁwda ' ﬁ%ﬁ eiont (Da),
Aci d Bl ue 40 agl prag ﬁiﬁ ofjptaastep ¥ 10° e c"‘}“g é"le °’°rﬁ’? (R greatsrcthan 15
of at | eagt 20 Y ey g =oprert %‘ﬁ? %*5? 9"%% PreAOE ehan
[5- 0.37 [ ] ere n the arent - naore vaql '
t han 4x10][ el"g] K gt rAA‘FYILmen‘{"?prp i yam:ﬁ 3@3‘% \" IF'F“ B '{ernfsa'ﬁgﬁ%nefpape 'g?cbé' '§§%ﬁéras
se;\gx orth in cﬁhal m 32 wherel n said apparent pore nobility is greater than
4.

A Tl Ay BbitohidrtaoR BhpaRPRA] &) se¥ @it in AinSB or bRint 85, Wherdih Siid AyRR 66 boifanide™
33, uher epn Sapdly b LSRR & Ry MABIAE 61 thnctional PORMKIEE BorkRBhG? oAl (R nifBAlivePaRARL
of bifuncti onagapisid o AfdrélRn-66nEME kRRe MAn68 pSlymdaON-reacti ve additive capable
~of hydrogen-bonding with the nylon 66 polyner. 35. Aflat nultifil ament

appar el yarrs5a8 fiaemuftiGlardnt iappadl aianm 34 set Vibrihr i ¢lairg 234l whirbia N&idi bifaadtionab bylgamidie
conmonomer uni t eommna@net onits RieTaiprined dt dsastlin part opapsiton-céprezdde|comeromprunigsi de
conononer4sunits. 45 36. A flat multifilament apparel yarn as set forth in
cl ai m 34, w#r Aiflat snitiflarnént \aprardl vama| aspedt yierthi ieclaim ndn ovivenein ussidt bifupgtionak eelyantidse d
at | east in pafamoptmep.ufits: Yy coremisetn®tienst rrart 2f Pineyldentamsihylaemedivaiidp tcamorgger.
37. A warp of Fﬁ}Ftlfl | ament apparel yarns conprised in at |least part of

said yarns as set forth in claim32. PatentansprUche 1. Verfahren zur

Her st el | g ot “’R’Br‘?f 'i“H‘U|'3€}°P‘|aBP?é?‘| V3R ompiisechitehleeshparath sald msed F?‘é?é‘HQ‘aﬁ‘?%"z die
[ nsbesonderep§ eer gnet sind far Endanwendungen nit kritischer

FHr bung, unf NP e nen e| nes Gans aus ei nem Nyl on- Pol yner ei ner

| Vi k
olativen Vi é‘*:‘ﬁé‘;;" i 6Bl ARl it SRR e

Nylon-Polymer einer relatlven Viskositét (RV) zwischen 35 und 80 und Strecken und Entspannen des
genannten Garns, wobei das Verfahren gekennzeichnet ist, dadurch da8
das genannte Spinnen mit einer Abzugsgeschwindigkeit (Vs) durchgeflihrt wird, die ausreicht, um
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das genannte Spi nnen nit einer Abzugsgeschwi ndi gk Uhrt
wi'rd, die ausreicht, um 47 EP O 536 315 Bl |!‘|l&mil“i| ﬂml 11111
11111 11111 * C L R S * erspliiref&s3 :

Rest- Streckverh~ttnis (RDR)S von weni ger aI s 2, 75 zu bil den, St abll | sieren, .

Ver schli ngen é}%méhﬁstdaﬁ%f‘ewmépﬂk%%alﬁiéf(RfSE)‘%H@&ﬁb@P&@z A akfdaene Garn,
um ei N Aus gangsdiin, WerscRing anEHaragin’ voh HbEoRA L AbsS gdnERA) SrspoNHens B8R, dm SR
und 2,25 zu bad esgamnhfee.néalaaemmmiheurﬁw&mp GHBEAEA €58 6ndCD/ 2558 KHESHE wobei das

Li ngenAnder UNgbnénfile) AdsBahgsjaMC i jdamiRbea l hgénihiduhg SAL) und MRS Sdnaimpirsts abETdE
zwi schens 40 *issitkt) dielbdlie Zwischem U@ F C @hd1 €35 7BIGR RHSABSIANGSREINMWAG veh £ ML 6 radd)
mg/ d) weni gerwenlgsr dis disstragagen, Trockenstrecken und anschl i eBend

Tr ockenent s pahoskenstiesiengedaansthitatendUiBokarpsigeantes das gananrBin| Alisgengsgame snter Bildung
-gestreckt en Ginen gestiaciteni Gates wilreh ddscTratkerstrdckeon et pinenh Sorkthéitbiskzndschenl 1,06 end
zwi schen 1, 05(RORM1.2RDK) el eingd SamrfdretidamperatieMo)Hisehen 2@ ¢ R unthgas Temperatyr TM)-) des
ZWi scher/o20 *geganaien) Nue'rpﬁh@m‘ﬁ?rda{cmef r ird, wobpb das pgnannte Tigekqranispaanen des genannten
Ny| on- Pol ymar%ﬂﬁ“%ﬂ?’b ﬁ‘@?@?’@?ﬂafns\ﬂe'r ﬂ“e" eEntspapaungsiomneratus () 6"&9?@@%?& shanptheerdes
genannten ges| W&'R‘E‘bYP" digg ﬂ&%féﬁgﬁbg Sejmelzpynkiat (Telder senaeeasdiylenFgumersm direhoer

(TR zwi schenJbwHie¥ehey ErERe PR BT e B Hlgende Clacring
Schrrelzpunkt edef ‘ﬂwrdes genannten Nyl on- Pol yneren durchge- f~hrt wrd,

wobei  di 8 genannte Gar n-Ents rdem durch die fol gende

GI ei chung definiert wrd: JS%%%Q%E&%EOB%}‘P@P)?%Z (RDR)D)] - 273 worin
1000/ (Ti yory kit L1odbrrh, ¥ £3) K3 240 ufidws =[1h (Iyﬁ TR0/, ~+ %ﬂ%/s(J b -

+ >‘13) 110, 3, ’:éE;ﬁfe' Tem perhundda?ste-ﬁte HQ%@JeH\ruBrG&r&F Lsbretoffbrifekdhbihd ' ifPEeHy Gerfd ﬁﬂ’ten

Vs Ser stgf T br RiideasmBdN ROGRbinding! R5R RIBENIAL Gohadile TrockeRbAREIT iRl dESBERRS Hrok-

Ver bi ndung st @féntspiiabit o d@ehgBBREABkIEh, Ha® AkCabnhin@Cdettrbokis) Giad dsne RUBRYBRHIMPIIHGOK -

kenent spannenses) Alksesh 38t tind ol VRS SkERest-StrBiveiRSitn CRIFNY UwiclbA 2 125 Gick{, Bautvaist
ei ne Kochschrunpfung (BOS) zwi schen 3 % und 10 % und ein

Rest - St r eclev evenalirérmnzeh (ARPRICD 17 b Jednedas Yerdbntel Madckbnsfreckert weli dib .geddinnty/Grocienendn
nach "Anssr uchspagneideds gieamnieia Susg@gsgams en Fin@ Kettsels e glranntenAlisghagsggreadunaheitint -
Tr ockenent - 2®rd. spannen._des genannten Ausgangsgans an einer Kettschar
der genannt en Ausgangsgane durchgefUhrt wird. 3. Verfahren nach Anspruch 1
2, be!3 d¥ariakiprenagle Arsarvele 1 ager 2ghe) der IHiRi 9qeAngR Abaugigaschwindighkebbel derp genannten
Spl nen so |S§P'"“Hhﬁ’ 'Gtaéa"%ﬁe%ﬁ F’P'Pa(“Pﬁ*’ §° gonfRaien BISRONBRARM, Fp/Res veniger als

&r sponne¥en X ngpnte Trockensjreg)e flas gghannten, Fpekanentseanngn ip @iner
Tr ockenst r eck m°a re Qﬁé?ilgﬁ 'éﬁ%h/b’ y} werden und bei dem
lner t gasat nosff nopiERaAned gintgl S%‘Ysasbfnggg'”&?ﬁ%'ﬂ'ﬁ 'arsf?sz(‘ﬁ'-i)wemger als 10
dur chger uhrt [H' 3 bel dem das genannte Trockenent spannen unter
Anwendun n (PR
35 4. u\}gr ?;-hfé&h{g{ mwg&?&; aﬁ:ﬁrb;e g Qm ng ggescﬂlnﬁmé:glt %ﬁ&ngﬁaﬁmn Sp\%én

nenen Garps weniger als 2,5
Abzugsgeschwi paly ke| em genannten Spl nnen SO |s ga d‘ 9

Rest - Streckverh tn| S (RDRS) des genannt en ersponnenen Garns weni ger als
2, Bsbet r ~gts, Verfanrenitich ARSpRIEN 8 D6 e tiPgensnteAb2UdSesdhPRige! bé) 8617 GéHafnten Spinnen

Abz ugsgeschw gulisgkias ldas GbstSREBKERAER (RDR,1SPsNGEREnER ersponnérien | Gems Wehliged @b 2,0
Rest - St reckvendnigtt ni s (RDRJ) des genannten ersponnenen Garns weniger als

2,0 betragt 6. Verfahren nach Anspruch 1 oder 2, bei dem das genannte

Spi nnen’ und. d¥estayeneac Aaspficialbiotier2 bei dem sigs ghnarotedipibdnrund viesr gbeanpte (BieBilisieren so
genannt e Aus gduehgeféhriwerdencdagdasganannterivegangsgam elne Brackspannungdp Biamgl fro udBrlingli-
chem Denféer betemdBnier qekdda Dghnursr@Te:) von wenigenlg bt diiftex (12 ofd) eplveigx (1, 2 g/ d)
aufweist. 7. Verfahren nach Ansp ruch 1 oder 2, bei dem das genannte Spinnen
und das gerfanfeiEh %ﬁgh Apprush & ﬁd &% gRnpinte, RpinaRRind dasrgepanate Siabilipierprso

A qea, 92 ‘ﬂ“’é"a ?’6 6 yngin Gramm B HiserEnglin
333&a32a33;3%ﬂ5m59r %‘%%ﬁ*@% f3§)‘6"y° b ol %ﬂgam. ol

Verfahre enan S Rl und ann
S e Al R S e °"§§‘Ez i
t her no- mechan;n ,§9°

(AUAT) I, ,, zw .nu.ndel ) (‘f&“un ﬁb&ﬁ] éanQO‘qud

unt er elgger Bedgfy mg,,ngmm@@,)m[,dé alfwg schen 3x10-4 und
(%/1C

9. Verfahren nach Anspruch 5, bei dem das genannts Spinnen und das genannte Stabilisieren so
durchgeflihrt werden, daB8 das genannte Ausgangsgam eine Streckbelastung (ep) zwischen 0,9
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65 : (mg/d) unter einer Belastung von 265 cNtex (300 ~auf wei st.
Verfahren nach Anspruch 5, bei dem _das genannte Sp mtm 1 jﬂlﬂﬂlﬁnnte
St abilisieren so dur chgef Uhrt wer defP 31581 genan i ne
Streckbel astung (aD) zw schen 0 9 48 A L MS* dN gestrecﬁdemtex

(1,0 gl gestrecyom Jad! NP bfd®CA EnIgBet fektorh fox (o 0 G GRRbABA ToRED.
Denier), ein @Zﬁg dfl? )S,. c q e%t‘:éi&% 484 %&Kék%?n Iieﬁgf) éh,géﬁl&%ﬁécﬁt@rﬁ
Deni er) und d sgfde kt&H ok ﬁ?é?)fhd ni ngaéh{r& bi3id) (EXpd 2vitdchenli}@ e;hlgetmmem

schei nbare St rggkrIes @igestlebkdnDenihs KA o3 Idhvdediddcaian tterxyq«toser@/g&&aohedﬂ Dlehleri?
-(g/ gest regkt erpe fwalstl | K] und 0,53 (dN gestrecktemtex)l K[O,6

(g/ gestrecktem Denier)- 5 1I' K] aufweist. 10. Verfahren nach Anspruch 1
oder 2, bel 1olevaisingn e anspiuch Todac R, chsisdemedak genalves Tradkenstreckérr ol bitee Speackiampsratur
(TD) zw schen (2§ Zwischen 20 *Gand de Mempadturrdugthgelihg evir@ et mivilene Brudh der (Wassecktofforlk-
Bruch der Wasdenkindofigehingiem deeanitemiddonciiotympnan (Jaeigkangehtat en Nyl on- Pol yner en
(TilL) eimmhergeht. 10 11. Verfahren nach Anspruch 1 oder 2, bei dem das.
genannt e NyMbnVerigrgneach Wysppih & EAPA. Yehlem|das Qﬁn‘iﬁﬂf‘dﬂ&‘°’g@'¥&ﬁhf‘%‘°"'sﬁ"’0'y"‘°" ist und
Tr ockenst r eckedes igajangte Jeopkenguoeken pei ipien Stegiterpeiaiur £in) 2tisshar 2o° G- ¢nd 99" Codyrohgs-
dur chge- f Uhr t R wigg: |5 12 Verfahren nach den Ansprachen 1 oder 2, bei dem

das Trockenents annen Ents Sun s- t era dur efOnrt
wird, di e""nﬂ%Y e@: 'Q& L egt\;ﬁ 3 mse ‘f‘"g:;
Haupt kri st.al | | aau (g:'{"" "'ckz ar'ge ?d'gi &ria n nac en
€

ns r
1@_ger 2, bei rog nent spannen bel einer Entspannungs- 20

r‘\er at ur (1§ Mﬁfdgvm\ﬁspmc ﬁl 1 (ﬂbrez B %ﬁ'&?&r&:ﬁeﬁﬂﬁspéﬂn& BHi GindrSERRBArRngS-
d' € Wgﬁ | A ke ki ggf&%ndlé FrefSufats S HE M 8 Bruch der
Nyl on- PO' ymer eWa |’s|toﬁ ckénbi y\g/eﬂannt ﬁN{(I P@ﬁne%(m.ﬁ‘}ﬁ%wh 1 oder 2,

bel dem das genannte | on- Po yrrer | on- 66- Pol yner unfaBt. 25 15.

Ver f ahr en naghveamed M@IhAﬂsan&ﬁ‘f odds 2, Balidert @88 ghASINENYRAHRbIEMANyDN-8d2PdIyNIEE imfaBt.

Nyl on- 66- Pol yner, unfalt, das eine kleinere Menge von bifunktionellen

Pol yanm d-Zome.nosmatiren hdek iAhspruch d aidered, beirdemhias @erahnte Mglondehdliner Wylon@eaPalymedarsfadt.n
der Lage | et, dasteirdckiitmte Maiggven bilhktivasliet BblydmidCdmmnirnaicirhaitpprodel ein inightregitives

16, Ver f ahr en Aditia usfagtpdag drhded Lagel ést. rﬁz&derbGB-Pdmrmswmm@lm%meimgghﬂer
N;@n 66- Pol ymer unfaBt, ‘30 das ei ne kl einere Menge von
(- capr oani d-16oYesker naciiAnspeich drpder2, beitdetpl g9 aensnte Nylpns Aiprye6-Polymer umfabt,

“Conmononer®i nhegasesine elperesdange: pen ereApoAMidipmenomenEinteiten, £-Methxipertamefhyiapadigait
1 oder 2, bei H@?ﬁ"ﬂﬁ%’e'@f@mm‘i?Q?eNﬁFFWaPBI"W?&' ein hom)pol ymeres Nyl on- 6
unfaBt. 35 18. Verfahren nach_ Ans 14 oder Ans 95
und 12 1,75 el e fosr B ofchot o gerspe VG e 9 nfigpolBiibeoaons
genannt e NyI onYMaft Bt'ymer Nyl on- 6- Pol ymer unfaBt und worin K1 5,35 und K2 1,95
bedeut et . ANSE r enannt e
Spl nnen und g?)ﬂaf/lﬂs{'agpgﬁgarﬁﬁgpﬁas geé]rgtﬁﬁgee ﬁ‘ é"ngss'?'ﬁ&ec en uﬁ%teg

kenent s pgNY&RneR ndth ArdprRS @h&d} Z%f &Lﬁﬂdas g@lﬁmqé Ryl 6HSoRy Aol KSR bUlehek BBt ukler

nnten gest p&inkid, 85 ik Zabl % und 8 % I|1egt und das
Rest Stregkverhal tnis der genannten gestreckten Garne (RDR)D) zw schen 1,25

und 1, 55 | i et verthiwer Aach Wadphuah 1 6dbr @A def @l gbialintd Sekhaf und, Stidflisiede GRdAS genannte
genannt e Spi nn®dckéhdiedibmiond Tidtik@ned3panish sdadurahgekiinietden) daB kdi Bdchesbiompiung(BOS)
Tr ockenent s pand@rgesanen gesvgaddohtamevummisdicon, 3 thaihddd 8 Faygt bt ddsf ReSiHStregiverbiitnie dpe -
ratur (Tdy) degengetrmrgasteckiaeiamedidii)g awicsherel.2amid 465 ligl-s 65 * C betragt und
das Rest-#treckverhaltnis der genannten gestreckten Game (RDR)D zw schen
1,25 und 1591 Veriehren Barh Apsprugh i gt 2clyei mqlﬁsm@gm%mnr@n BeStatjlisiengn unddes-enaante
genannt e Spi nn&eckendreekas unst HerkereatsRapren sp Aurchegiihrtwerdenntiad die EadieiofUbsraasreamngn d
Tr ockenent spanfféh (o) 351 PRTAYUAN gopifepkiencGame yeniger gis CSR?F’?SE e dasleptRirpgkvegiiinis
dynami schen VeF’?'t?g'Pal'??}thiPeét“i"'f‘E’ ﬁ"ﬁ?@ RBRl 2y edend R%St Yeglest reckl en Gane

ni ger af’s %Eﬁ%rf petr a S R St = Jagcglér\m/a%rrttg %l;);[npelnsun gtaQ?sneren und das
gestreckten ;i Qiﬁ
ns rec en un (o

genhal nte ehentspannen so durchgefithrt werden, daB die Spitzentemperatur

des dynamlschen Verlustmoduls (Te'max) dor genannten ketlgestreckien Garne weniger als 100 °C

betriigt und das Rest-Streckverhiitnis der genannten gestreckten Garne (RDR)p zwischen 1,25 und
55 1,55 liegt.

23. Verfahren nach Anspruch 1 oder 2, bei dem das genannte Spinnen und das Stabilisieren und das -
genannte Trockenstrecken und Trockenentspannen so durchgeflihrt werden, daB die resultierenden
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3355 . 1,55 liegt. 23. Verfahren nach Anspruch 1 od ﬂ ﬁ
génannt e Spi nnen und das Stabilisieren und das . genaﬁ“lﬂ”“]ﬂm ﬂm mken und
Trockenent spannen so durchgef| hrt ERPHAIIZEE die redulticrefdedr 49
gestreckten Gane flr die deichmaBigkeit eines Farbstoffes nmit groBer

Mol ekDl gr 6Be g6d M) é:‘aHQQ‘UtB&w&ia% BT BN ELSIRES miP géBér'@l&ﬁl&bB@&MDR) eune
Ver f ahren na@gneﬁg,%woyggm REIEE lieforn dem das genannte Spi nnen und
Stabilisieren und das genannte Trockenstrecken und Tr ockenentspannen
so dur chgeirh/mahremmemprd@& Qlié? 2, Bsildein GdsCpRMAte PRMAShHAMY Gla< BlabiifsigRon| b ddi €
A ei chmisBi gk gbrdanie Trotidhdwetkah fuf® Trockenghtspimen bb ldarkigbiglird Berddn|- MadRYie @ésierenden
Bewer t ung VOigestveckiefl a@aSUO diei GlbichmABigikdfi . dey/ cRafbatbifes rmin grober MuisRlligrste (LMDEE Bing,
bei dem das @Gewamny ven Spiigstees6 letein.das St abi |l i sieren und das 10 genannte
Trockenstrecken und Trockenent spannen so durchgef~hrt werden, daB die

resul ti er e2fd &erfayen tnachcArspruchGhgder {2, beicdem ddscdepdmnta Biriyhasi und dless SRbilisssanaing ales i t
groBer Ml ek ghnanBarockenghRyker jund TRokqoentspangen, o duiehepit wordony da die resultierenspd en.
26. Miltifil geepekieryGame- 1 diec@ipienmiinkpitrdes Faweigiios treif proBen Malskligrae (MPRhRiPen
nach Anspr ucifevwergegeion 2’3"'9E$9"?7?‘° beretstallen.

Mul tifil P d- Kl ei der fl | | d h d

Ver f ahr eﬁ”%gwa %F”u:ew . g‘@?“gg'l" Hoigea A s Be,rh&ﬁ%%%h PO

St abi | d t t

szis'rg%;: g’i’e’*‘ e %ﬁ gé e e v;f:h%n ok el
a¥ FTeét Str hhlﬁﬁl %Qﬁﬁh H&Bi bﬁgnon)n

gewdnnt en ge
l'i egen. ,28 Qgr@,gt13 qg @m on- Kl el derfl achgam ergestel I't" durch

das Verfahren nach "Anspr uch 1 oder 2 bei dem das genannte Spinnen und
Stabilisiegg mnummn&@ﬁo:ﬁﬁmwvnmeﬂemedﬁgﬁstﬁe@e&amdmdaaz IVOAdARA nadh ArSradh e Bdes O
dur chgef Uhr t 2)\edi dé dadigdRaritoCSpinasrsid StdbiliSires Gai@sS igeanas ockensirdaitsh) urdetSocken-
genannt en 25 entspaniéh edod@uidhh@HnOwsrenf a4t die | Farbéioif-ObdrjangsteinBétature (Tl edes agesantten * C
bet ragt 22nd disleffarhpantst ek neid Bab 1122 werdger alg 65 a byt gelsdas Bedt-SieavkvEendiitnis( RDR) D
zw schen 1, 2'genanmdenlgeSifecktercGeime (ROR)o kisdherf 1,25aumd 455 lidgei der f | achgarn aus

Pol yam d- Nyl on, hergestellt durch das Verfahren nach Anspruch 1 oder 2, bei
deymyas ge%r‘hﬁﬂ@a’&!ﬂ KimiderflaghgamSrug [Folypnaid-dlylom hergasteli dur Mﬁﬂ@fevr@@!ké'ﬁs'l“ﬂeb ken

_un¥30 Tro8Rr k% ibeindesth dpmeanarsis Rifnep ud Stpblisigirsy ung aS@a'Bnei? é’ rockenstrecken und
“Spi t zenPenperTEckanenizpanngr, se; Ayrehgpfdint %ﬁ’qnug"l”rﬁ? Spifganiomparatur deg ’%@ §
Kl ei der f | achguiF K& mme AP @anangtes Kms'f"?':g%fflﬁd“'ﬂ'@g'% §¥'€d’@§/ P%é?'ﬁ" oghalfnis, der

genannt en ge 'Paé e goRt TW@DZW@%E%Tdié H 1,55 liegt. 30.

I\/Ultifila |d flach r Pol IIt u a
E'HG b .,"zé‘a“‘ 0‘1.?;% o a%aﬁ g
St abi | | 55 er ot . lh% i RSl
dur chgef Uhrt nYQE(ﬁé % schen 3 % und 8 % und
Rest - Streckvejg AT ﬂ'?sl 11 éﬁ@er 558 * CoufWeist.

Kodschr unpf ung (BOS) zvm schen 3 %und 8 % un e| ne

‘Far bst of - eh angmagsi-ReBEHIRhgn &udlPolieiid-NFlok Enelgdsellt AGHHEdaé OVRrTANRIN rAEH Adbpuctdd *
C aufwei st. 4der Blei ddih ldbd peénanntd) Spilder i ui@ rstdbmsisrern tRdadts ganbnita Miratkdnstredin und
hergestel | t dntspdanahaso Wachgafhire werder Raf\riap igereahntd. KiiderfiacBgarD ein  RbsFStdelserhiltnis
genannt e Spi (RBM), ewisth&t 628 ndsi, 55w eina KKoctaehngphmag (BOS) Zwisnhbred 94 arelcek Bnund pbhe

Ent spannen s ®@pithentethppedt® (Tt malvdesctiyngmisthdd \belastropelnia montvenifdr@ls @0 f € adveishr N ei n
Rest - St #&ckverhaltnis (RDR)D zwi schen 1,25 und 1,55 und eine

Kochschr unp?UfifilemensKleidoflachgpemaus NylourfigiPdyamidRelymer. weringlss gonanmtecholyener dag oinen
(TE..m) des & ikt Hahzwizshan 245 176 god 265, GrPegiizh ie'g%fe'aweéf SEWt*R‘@Z‘&mh%$wd 45
32. Multifil SPHweiR i %P'f I7%1€ é'Pﬁe'hﬂgz“F\@gP’HPPeB(R’W gany das\ﬂGPﬂ"H"ed

genannt e _Pol Wf'@?"a X 'e
besi t zt P ei ne;'? %?0
bi s 70 aqui Ve r.d C em arbs on 0 en id nte
Mul fifilanent.- g@ ﬁg&g %(n{bf irc Poranmobllltét

Rest - Streckvg;\ P
Anf angsrgdul et,g}éon gro er a 's 1@ gIA elnﬁg ocC sg%r urrp ung"%(\ “%'v& schen 3 %

und 10 % und ei ne Farbstoff- Cbergangsterrperatur fO C 1. Acid Blue 122
(Tdy. von ‘ﬁﬁmllﬁliﬂfam&{tikleﬁl&ﬂ@h @ RRA ARSpARH BB Aol die genannte scheinbare Porenmobilitét gréBer
Far bst of f - lelétuslzonskoefflm enten (DA) far C.1. Acid Bl ue 40, genessen bei
25 *C, von wenigstens 20 x 10-10 cnR/sec und durch eine scheinbare '
Porenmobilitit (APM von Cber [5 - O, 3756( 10-4 APV1, worin das scheinbare
Por envol unen (APV) groBer ist als 4x104



L

55 .A2. 33. Miltifilanent-K eiderFlachgam nach A die
genannte schei nbare Porennobilitat grdBer ist als mﬂ J@nlm |‘!\Hm[:o
Mil tifilarrent-Kieiderflachgarn nactEPAhE3 USHB132 o
das genarnni e Nyl on- 66 PoI yani d- Pol yner eine. kleinere Menge von
bi f unkti onel F‘? QP nomner.ej he| t der ei | | chtreakti ves

S | l e uc n das
padi v entif {8 ity o ?’% et ol
ei ngehen_kann. n VMLW i
di e genannten ﬁyn unkt.1 one Ien - norrerel n e| ten vven|
tei | wei sezaus c- Capr oani d- Cormnorrerel nhe| ten best ehen.

Ml tifil am?% mmmhtfma&hﬂaﬁhmséa ARG N 83 'woRft d‘evgaﬁme.db.ﬁnﬁammmm.d-como-
bi f unkti onel | eponiddinkéidh tedigdis teilddise aus TAFBMRIGCHHRbME BInheRN BSBIRAS t el | wei se
aus 2- Met hyl pent anet hyt enadi pam d- Conononer ei nhei t en beste- hen. 37.

Kett schar vae. Mltifilanfent-asidariiachghre inakir Apsprich ,34,bvasih @is qyetknuvem biyisktieribtien RlyamidiComo-
aus den genannhaereBheipn wasigstend\eliwsisecios 2-Methjfpantmaihglartatiipanid-Comddomgrsiniitdh’beske-
fabul cati on dehdnits d' effets sp6ciaux: de nylon nultifilament continu plat
convenant sp~cialenent A des utilisations finales dans |esquelles; |a
teinture redt Ketisehai yop dMuitiiement-Kleiderpagaen, begighend wenigsteo$ toilwaire ags fen genanptan farmenA
partir de pol ypash &nsgachd3-on dont | a viscosit6 relative (VR est conprise
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