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ABSt RAC T 

B£H AvtOR or YARN TENSION DUR I NC 

{H E CO NTINUOU S U),j WINOI NC FROM 

CON I CAL PACKAtES 

8 y . .. 
lor~hlm , S. and Shah i n, ~ . 

T. 47 

lhe object Dr thi s ~ork wa s t o evaluate tile yar n t~ns l on 
dur ing cont i nuous ove r hea d unwl ndinq (rom st a tIo nary Cll lllcal 
p ack age . t he yar n ten~lon wa s measu red un~er the er r ect cr t tle 
(al l owIng para ne t er$ : -

Va rll wit hd r a wal speod (J60, 5 10 and b2l ~/m il1 ). 
Packa g c dlometer (;0 t o lSU m~ ) . 
Di stanc e between package an d ya rn gU I de (I U, ZO an d ) 0 cm) . 
Une o r d enS it y or ya r n ( Ne 14, ZO, ll O all d 50 ) . 

I he val ue o r yar n t e nSIon a n d it:; rtactuotio'l enll lH' I " O ~ 
uced b y \aryill q the char:lcten s llc a n d it::; po,:utionlll q 01 UB'! 
5lallul1;,Hy packa ge dur i ng lhe C0l1t 1l'1UUU!l ov crhc..I d umd nll l nl}. 

I'HROOUCIION 

I n nevo r nl t. c l. t l l c p r UCC$ :;c~ s uch a:; ",i nti l o ,! ;md ""lIrplllq. 
the yor n l)ho u ld be wlt lldr Utm contlnuuusly ']fIt! u v e r l1c rl u t rum 
the :;tu tl on ~ ( y packaq!! . OUt! t n .... I lhhnwul ur' ttl l! yan' rro .. 
l h'" ~u cku(J e U J<.Ifn u :.t lluoll 15 rO I _led ilnd rC:lull lel1~ i. nn I n I he 
yarn . Ihe VAlu e or yar rl l ena Ion t5 o(rcclc ~ by the rollo wi nO 
po rome to r!l : -

Yar ll withdrawal SIJCCU. 
Balloon diMe nS ions an d shape . 
Pockoge c h oroclcr j sllc (omJlc Qf w\n d II'Hl, I! tr ok u lind diollollll). 
Li l180r d enalt y o r yorn. 

) he var ln tion in trle valli\,! of yar n l en :'l llJII ~ Ullt.(] UII WI UC­
ing rrCJIn t hc lJoc:kolJe wl ll .l r rcc:t the tI ther t e ~t lju ;J I\) C ~SS"~~ 

!lu c h (I !l ,dnu u' lJ , wa r pi ng . "C('I\·lng . I<lllt t ll'O "n,1 d;orlng. 

In wi ndlrlg p r oce sses t Ile t e n s i on v~ I'lotlun a,· r ~cl the 
po ckog e dcn&lt) "hilr dn llss" WlllCli Jn lfO>rn af fe ct tile .JlllfOIfI\lLy 
ur dye l nlj p r ur.:e S:' III c(lse or d ye i l1g th\!: yo r n WI t h parku']c 
r or'll Ill . 

In warping preces s the va r IatIon In 11<)("k :l ,)" dl .I"'~ler :HlI. 
i. ls p O ~Ht l0nlnq u n t he c r't el \/1 J I arf ec t t he volue ,.,r .'arll 
lcmllun SlIti I'c:lu lt a di rrcfl"l1l vi.l l uc o r )ar r. tcn l'olu n br:', wcpn 
Dl1 d nlor1q lhe "on' thread:; " h jch ' Il l "r" ;)rrrct It...: ,.n·'Jul.::lrlr 
Or IHl r p !Ihuol dur l lH] wl ll tll rllJ 0 11 t he WDl"p lJw un. ill . 

P r o f . at llll! Toxti18 [ngJlleer lllQ Deu t., racul ty 01 Eng . . 
El -~Iansour o Un i versity. 
lectu r e r a t t h e I H t .1l C [nl;linee r iIl 9 Oeot. . raclJ H y or (ng. 

£1 -"101180ur8 Un l ver s ily . 
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r o r no n- conve ntional ~eavjn~ (without us ing yarn s torag e) 
the we f t th r ea d Hill be i nse rt ed directl y from the package, 
nnd dl>t! t o lhc var i.o llOn o f t h e pa Ck llQO d Iameter ;and Its POS)· 
tlon:nq leeds to a variation in ~ eft tens i on Wllieh in le r n has 
lts erfec t on fabric quali t y and machine efriciency /5/ . 

In case o r kn iltirlg IJraCeS s th e wit hdrawa l yar n s l ips on 
lile package su r face becauoe the wl lhdrawlng speed is law, by 
uSln9 a package wIt h irregula r denoity I n knitting process , the 
soft layers slough ofr dllring wi l hdra.,ing t he yarn and thi s 
Int~rn effec t on t he quali t y o f t Ile products and machine effl­
clency /6/ . 

I n the prescnt wor k } an e ~ reriment81 study was ca rr ied 
out tn flt:lcrmine lilt} er rec t of con U nl lO lIs ·.nndin!) speed , [l8ck­
age choroctcrlstic . yar r, cOllnl en d package l)o~lllun OIl rurn 
l en~jon . Ihe stud y IS limlled t o co ni cal packages . 

EXP ER IH[ NTAL 
flllllr!! (I) shows tho arrongcmclll of the apflaratus used , 

I ht; :111)11;.11 froll! the e l cclrl)lllr notoc-h li ll t .ntaon-mo ter was f pd l o 
,11 :1nplt r lcr to Olmrl i f y the elec t riC :l1I]no!,lhcll the electriC 
s;~no l W;1:\ c a lIbrated in for ce 1) llllo (eN ) an~ r ecorded on a 
rlont~r (Jc:-lio , lh l G s l ql10 l I U oleo (", I In III' II:1 t:l pr ocl.!ss er 
lu I.!vfll u ul p l!H: mOl<lm ti m vul ilc 01 ynrn tcn:l1nn . 

,- unwl rH11nIJ p aCk i1 IJ C . 
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,- \)0 '" tli 1 h C)rooved dr um 

,- ~ a rn t rov en.co . 

6- d fl~i ng con e. 

7 . I/Jn dl nr) p:)r:k<H1 e . 

11- nnpll'ler . 
,,- cha d r.!" corde r . 

!fl- IIP-riola pr ocess or 

/1- ungie o f wlndinC'!. 

,,- conlc l ty onlJle . 

H- st roke . 

1 -
~ - , _. 

, .. 
-- ----- '-, 

V!Clll/tIltn) , 
,-'. ~ 

-"( 
, 

T 
a '. ~ , 

r' 
f , • , ~6 1 

r- 10 

, I-

L. " 
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1I1C figu res froll Z to 10 Illustrate t he : e l <l t ionshl p betl~e en 

yarn te n Si o n ond the pre-described po r ometcru . 
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CO T TO~ BL END Ne ~U 
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OISCUS SIDrI 

T. S3 

Ou ring u" .. III,li·'I) the rar" fr u" IItullunary "<lew ' 'l "" ,:t· · 
t lnq b illl .Jon L. forlt cd ond t:s :l IHlfJ l' 1(1 IIlt ~l' lcd b , """f !I.u • 
"c LefS 8" ,'h 11:'1 y<lrn ."I ',,'/ rll ... >1 IIPC(!U , ;'II r reOI:tlnncl' . ,.,.,,1 f l ­
fU'I:d furee. Corloll, r a re~ AI"I ynr" lentJllo i n t h" b, II,,,,,, /:.1 . 

he air re:nal.nc . . .. '11: 11 I S prono rtlol'l 31 to Lhe 1""re Of 
the IIb lUlulu s;:eed 0' ballonn . e ts to dl ... itJ. the bll ii ol , 10 
OI u ll I- ahsile " I"n th. "'lIlue a f ill f r t.l!ltanee O~' trco"" t :: .1 
f 1ltCI o f the tt"!lICll'Il'd yArn. Ih .. t't'ntrirt,'lJu l fareo .. I II" '" 
pr ol_o rliolllli ~o lI'lUIHO :1f1,.Ul lif '1'Ioc-lly o r beJJuuII I, .. rt :l 
to 111'1 inc-re.sl' 1- b •.. 001'1 ... 11,18 . .. 1"1<.1 t " is Il'Ile r tCl'ld:l " 
ll'lcrlllU!' yllrn t"nlo,nn. I he COrio/''\ l orc~ h'erl~ to . 1'lIn'J" 
in lhe bs l lnnn !lhMr HI " 1'lIlIll1 ( o r ". The I cngt .• nr yill"" In 
Lh. bllll lOli lnercaiScS "Ilh t~I" II'H: rt'lisi flCj iI' l" e dloton'" Oel­
we~n Yllr<\ qUJ<.Ie ilnu -,wllrdll'lQ pOI'" n n park ... qr "u(f~"o . 
Tho pOllolblI I Lynfd· ... ld '"'lCJ lit .. bi. I I"fln i nto ",, 11 1 - I,.. 11" ':0 
h l qhlH iJ y j"t:reu l l nq t ile Yflrn I~"'llh in 11,, 110 (>11. 

Ih,1I1I lUI or yarn l IHI Clun,. )l lIrn .. ' l'"Jr "OI ,d r"" r"t l 
nOl'kl Qe \ 1 il] l . 1 , 10 , to II"~ ':.': . 

• II,,, ~ulu" or yOf " ten~ l o" fe r n IL ") -1""(" .... . ,.\ ..... ,.,. ~ " 
t;r~ lde and pll e_aqr. I J - 10, 2() 1111<.1 10 efllt Il'Ierl'n~I' .. , t , nrfC 

liS. , j U ... : ",IIIIJrll"lIl }arr, spce:L bre.u .. v t ht' Gflll" ltl r vrl,, ' : l l\ 
of bollon" III I'I r apD r t l 0 n oi ~o trlC ~ lIrn OI,thelr.,,) q ~ptl" 1 111ft 
inturn t ne onqulsr "'l'lu,·,ty 11 .qu:nll! proporl10":l 1 to '.11' cpntr· 
Iful]/ll ( o reo af ~LlI' bol loo l'l , th l :l Lor e e repP'$cnlil the 11" '" 
plrt o f ~ o r l'l len!lton. 
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For al l withdrowi ng $ p~cds o f ya rn ( V = 3 40 , 510 an d 6 2 3 
m/min) the value of ya r n te nsi on inc r eas es wi t h incr e~ s ing 

the distance bet we e n pa ck age and yarn gu i d e, this is because 
va lue of ya rn ten s ion is proport ion al to ba l l oo n dime n sions 
a nd leng t h of yarn i n t ile ba l l oo n . 

Wi t lldrawing the ya rn f r om a full package t he balloon 
shape st i l l app r ox i mate ly stab l e , because the ilngula r velo­
cit y of ball o o n is 8 ~all an d tile a Ir resistance wh ich acts 
to di vIde the bol l oon is Jaw. 

Beh av io r o f ya rn t ens i on du r i ng yarn wi thd r a wl f rom 
package wi th smal l d i amete r (Figs . 3, 5 , 7 and 6 ) . 

For packages wi t h 3mal l dia me te r, the beha vio r of yarn 
tensi o n under t he effe c t o f yar n speed and d lstance between 
packa g e an d ya r n 9ui dc is dl ffcr cn l f rom paCk,H]c s wLth f ili I 
diamelers . In t hi s case t he ue ha v ior is rc l oLeu to the con-
di t ion s 0/' yarn unwin d i r,g . 

As Sll0l1 0 j n fil).(7) fo r YUt· " speed v = J40 m/m i n , t lle value 
of Yllrn le .19 I o .1 1,',c r cu:;I' s witl, t l,e , r,c r CDSC 11' tt, n distance/a ) 
lH!lwee n ll ockufjC arll.l yurn IJUldc , .LIIII lhll) In due tn thc low v:alue 
of yiLr!! ~;f1cct.l. Ihi " b cll :1VI Or It. L!I.: :l.Jjn,: ,I l yor n sp eed s 340 
and ')1l1 tn/nllil fo r o LI olh,'r yon l cOIt/ll'; up to 1 dial il llc e of 
2U CII ,. b~ tl~ CC" y,'1'" 'J u j ,l e urltl Iluckr,qc . rur these t wo wit lldrn­
~n nfl :;Dced~ Un: 'I ll tu t: £I f y:rr n lC fl ~;i oll lcnucd to de Cf n.,:.;e \1h C' n 
l he p o ck;,rl!.! i!J :It n dl :l tl 1fl I.:C of }U eiO l !'Ilin Y<.lrll 'Jui dc, tllr~; 
tnn y bL' dll.: ttl 1111' 11 :111011 /1 :;II :! IH: " II:LlIIJ,:d t o mul t i-s lr.lp e WhLCh 
Iced~ lo a. rcuuctj llll I Ll y nrn lflfl:JlOLI . 

Uy '~)lh d rt1 l~i nq the y il r n Dt lJ nrc e u of 62J m/mln , till,"! "alun 
or y urn lell:1 l nn du c r ea :'lCO '~Ilh t h l"! inr: rC iJsc ill Lh r. d,:;lnncl;' 
hetwcen pock;HJl.l n nd Y11 rll 'JIIJUC . I h e r ntc 0 1 flHIIICtll)f1 I n ~ilrn 

t cnslorl l S 11Igl'er r o r y 9r .'~ With Illgl , jlnear dcrlsjly , ~3 
3110k n iLl rlg.()) . 

As shol'lO in r ig . (II) the reduction Ln yarn tenSio n o r: cureO 
for t he speed V = 62} mImi" ot a dlstanc~ II = 3D em, becau~c 
lhe pa c kage ellal'lete r l ~ relnt l l·l! lor'ge . II'is inte r n I~ill l~cd 
to 1011 nlr !'cS I :;lonce lur IHllloolI nl :1(11;111 d i5t :1 uc e!> \ ::. = I II 
~nd 20 em) belI1lH: .! package and yorn tJuide. 

I n qene r alrn l il e rcductlo n i rl ya rn t ens J on due to ba l loon 
col lapse I S ul1der::;irab l e , becouse lhlS l eeds to a h igll differ­
ence in tllC valuc o f y ~rn t erlSL nn IV ll i ch I nlern cffec t on t he 
textile p r oces~cs . 

- [ffeet or 1111l!ar dcns Jty for yarn Oil ya rn l C II ~ l on (f lY , 10 1, 

r he va l LIe u f y :l rn tensi on dec r c ilocs I~i t h d e c r eosinq th~ 

l ine:! r dc n:.ll t) II f t h l! yil r n, hcc a u:H' t il£' r orct!s ncli'lf) un th(' 
bol l o o n t tl a ( UIICt i un fr UKI ya r" mOtl3 . 
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Th e I ~ vel of yarn tenilion ol ,d ylHII Coun t Jn e r lU.l Ce6 .. !t it 
ln~ r"' ln9 l h~ ~ Drn wlthd ra .. l 'peed , t hl ! I~ becaus~ l he c. n­
t o f ug el far ce o f blil i oon U~ p ropo rti on. I to ~' lI rn " ilhdr;;1,d 
.peed . 

C O~C LUS ION 

I lle vorl;;1lion in yiltn ten~lon Increalle, "Ith the IIIc r 1"1I5" 
In the di f for . nce b.t"een th o .. A<H·lum IIn tJ fI11n l ~u'" li>lIJ1eter "r 
the pAl"klllJe. 

Ihe diolllllter IIf the pil ckalje core shou ld 'ut be l ells l hlln 
cert.ln li. lt , beeeUIII " it hd r ;J" ,nQ l hl yu{ n frull p llcll.qe .. 
with SIl ;;1 l! dlol1l1Ler Irlcre.~. tlt l" r8t c ur yonl LIII1 ! lu n. 

Ihe regulnt l on or y.rn l . n' lon du r ing " arpIII'iI p rO!:!!1I5 ls 
con,idered o~c o f t ho 06S cnt la l per .~ .. t e t o . si nc e Dny ~Iri~llnn 

I n tenlllon bet ween yornu dUI to vari a tIo n in packO~ H c h .tacte­
rlttlc lin d I t s ~ O lllllon i n9 "Il l I 1\ VI!' It! effct"t a., no 'IUill! ty 
of the " 'H (llfH} p r ot"ciU. 

I" III I'Ire ln r nLoIr. La ar r .1 llfJll Lhu IHlc k nl)1l fr on ya rn 'J U IJ~ 
u l " d'!lt;l"C I' rll n'llnq Loe l,/c un Iii t u L. 5 II . whe re I, = Il:lckaya 
.LtI .... " . 

1. 51"on: p., l oltechn,k 21 (l 9 7i) " I' , 1~7. 
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