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ABSTRACT

The object of this work was to evaluate the yarn tension
during centinuous overhead uvnwinding (rom stationary counical
Package, the yarn tension was measured under the effect of the

following parameters:-

- Yarn withdrawal speed (340, 510 and 623 m/min).

- Package diameter (50 to 150 mm}.

- Distance between package and yarn quide (10, 20 and 30 cm).
- Linear density of yarn (Ne 14, 20, 40 and 50).

Ihe value of yarn Lension and its flactuation can be red-
uced by varying the characteristic and its positioning ol Lhe
staliunary pockage during Lhe continuocus overhead unwinding.

INTRODUCTION

In severnl textile processes such ag winding and warping,
the yarn should be withdrown conlinuously and averbead from
the stationary package. Due to withdrawal ol Lhe yarn (rom
Lhe packoge v yarn bulloon is lormed and resull tension in the
yarn. lhe value of yarn tension 1s affected by the following

parametera:-

- Yarn withdrawal speed.

- Balloon dimensions and shape.

-~ Package characteristiec (angle af winding, stroke and diameter].
- Linear density of yaorn.

The vartation in the value of yvarn Lenalon during unwing=
ing from the package will affect the other Ltextlle processes
such as kinding, warping, weaving, knitting nnd dyeing.

In winding processes the tension variation affect the
package density “"hardness"” which intern affect Lhe uniformily
uf dyelng prucess in case of dyeing Lhe yarn with package
Form /3/.

In warping process the variation in package diameler and
its positioning un the creel will affect the value of varn
tension and result a different value of yarn tensiun between
and along Lhe warp threods whijch intern affeet Lhe irregularty
of warp sheel during winding yn Lhe warp bLeam /1/.
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For non-conventional weaving (without using yarn storage)
the weft thread will be inserted directly from the package,
and due ta the variation of the package diameter and its posi-
tioning leeds to a variation in weft tension which intern has
its effect on Fabric quality and machine efficiency /5/.

In case of knitting process the withdrawal yarn slips on
the package surface because the withdrawing speed is law, by
using @ package with irreqgular density.in knitting process, the
soft layers slough off during withdrawing the yarn and this
intern effect on the quality of the products and machine effi-
ciency /6/.

In the present work, an experimental study was carried
out to deleemine the effeet of continnous winding speed, pack-
age characteristic, yarn count and package posilion on yarn
tension, The study 1s limited to conical packages.

EXPERIMENTAL

Figqure (1) shaws the arrangement af the apparatus used,
Lthe signal from the eleeclronic Rotschild tension-meter was fed Lo
an anplificer to amplify the electric signol, then the electric
s:qnal was calibrated in foree units (CN) and recordud on a
pionter scole, Lhis siqnal ig alsa ed to P data processer
Lta cvaluule the maximum value af yarn tension,

1- unwinding package. {="

2- yarn quides.

3- measuring heod 45 =

G- bowx wilh grooved drum L----—f—---. = 10
5= varn lraverse. Ml

G- driving cone. V_i(u{uin)

7- winding package. ___;_

2

8- amplifier. /\_@J__— 8 |

%- pchart recorder. i .

10- HP-data processor i; T

H=- angle of winding. I ™
K- conicity anqgle.

H- stroke. I :

0- mean dismeter. Fig.(1) Arrangement of measuring units.

The figures from 2 to 10 i]lustrate the relationship between
yarn tension and the pre-described parameters.




Mansoura Bulletin, Val. 11, No.-2, December 1936 T.49

COTTON Ne 16
V = 340-510-623 m/min H=15cn g = 349

: |
D=155 cm

a= 92 15°

Vil=623 mimin
Vo=510 rymin _

30 alCm)

Fig.(2) Helaljonabip botween yarn lension and distanceluline di Ffecent
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Fig.(3) Relationship between yorn tension and distance(a)fur dilTerent
yarn speeds (0 = 60 ma),




. ¥ ibeahim, 5. and Shanin, A,

nriaN Ne 10
© MD-310=61) n/min Hzihen

! r
D=712Cm V=623 mfmin
| :

N

H=34D.-rrm

‘IR . as 9% 15°

Flg. (4] Helationship hetwon yarn Lonsion el o slsece alfar di Fleppil
yarn ppoedo (3 = 120 vl

it |
\J:ﬁEJm‘,rmm D:E g by

\< V=510 mime

F"El{al]

10

20

10
0 T — 30 -a(Cm)
Fig.(5) Eﬁ:%ﬂ{ utuﬁn fgrrn Lenabon and distance, alfor difleront




Wansoura Bulletin, Yol ”luM':" 2, December 1984

COTTON Ne 40
¥ s 380=-510=523 m/min Ha=15%m g 1o we 3P 350

5 F‘?Fm Y= 523m,{wl___

Fraxicl)
v,

B
e

<

. ™ é"ﬂ jﬂ 2 | cm})
FlgsLby Relationship bebween vorm tension grd diaFanesi
differenl yorn speeds (00 = 120 Am),
=
=]
i
o]
o
=]
T
20

10

o
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Fig.(10) Yarn lension gs g functicn lroem yarn count ler
different speeds.

DISCUSSION

During unwinding the yarn frum slationary packageyn ruotoe
ting balluon is formed and (ts shape is affeecled by many para-
meters such as yarn wmithdrowal speed, air resiatance, centri-
fugal force, Corlelic force and ynrn length in Lhe bolloan /47,

The air resistanceswhich ks proportlional to the sgquure of
the absolute speed of balloon acts to divide the ballcon Lo
multi-shape when the volue cof air resistance overcome Lis st 7=

frngge of the tensioned yarn, The centrifugal force whirch 16
proportional Lo sguare angular veloecity of balloun loeds
to an incremase in balloos radiusjyand this Intern temds Vo
inerepse yurn tension, The Corioli:s fForce leeds Lo v hinnge
in the balloon shape in spalial form, The length of yarn In
Lhe bulloon inercasnes with the increasing in the distanen bel-

ween yarn guide and unwinding point on packaqge sutlacoe.
The poosibillity of dividing Lhe bLalloon into aglli-shope lecamed
higher Ly Ipnereasing the yarn length in balloon.

Behuvior of yacrn tenzion during yarn withdrawal froo full
package (Fiqgs. 2, &, & wnd 2).

- Ihe value of yarn tenston for all distances bYelween vadon

guide and packoge {a = 10, 20 and 30 em) increose willi iNCTE-
asing Lhe withdrawal yarn speed, because the gngular velnoily
of balloon is propurtional to the sarn withdrawing speci rnd
intecn the angular velocity is square proportional te the centr-
ifugal force of the balloan, this lorce represents the mnn
part of yarn tension,
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- For all withdrawing speeds of yarn (V = 340, 510 and 623
m/min) the value of yarn tension increases with increasing
the distance between package and yarn guide, this is because
value of varn tension is proportional to balloon dimensions
and length of yarn in the balloon.

- Withdrawing the yarn from a full package the balloan
shape still approximately stable, because the angular velo-
city of balloon is small and the air resistance which acts
to divide the balloon is law. .

Behavior of yarn ténsion during yarn withdrawl from
package with small diameter (Figs. 3, 5, 7 and 8).

For packages with small diameter, the behavior of yarn
tension under the effect of yarn speed and distance betwezsn
package and yarn quide is different from packages wilh full
diameters. [n this case the behavior is related to the can-

ditions of yarn unwinding.

As shown in Fiqg.(7) for yarn speed V¥ = 340 m/min, the value
of yarn Lension increases wilh Lhe increase in the distancel(a)
between package and yarn guideyand this is due to the low value
of yarn speed. This behavior i Lhe same al yarn speeds 340
and 510 m/min for all olher varn counls up Lo a distance of
20 cm, between yorn guide ond package. For Lhese two withdra-
wina speeds the value of yarn Lension tended ta decrease when
Lhe package 1u ab o digtanee of 30 em from yarn guide, this
may be due Lo Lho balloon ahape changed to multi-shape which
leeds Lo a reduction in yarn Lension.

By withdrawing the yarn at o speed of 623 m/min,the value
ol yarn tension decreasecs with the inercase in the distance
hetween package and yarn quide. fhe rate of reduclion in yarn
tension is higher for yarns with high linear density, as
shown in Fig.(3). '

As shown in Fig.(8) the reduction in yarn tension grcures
for the speed V = 623 m/min ol a distance a = 30 em, because
the package diameter is relattvly large.This intern will lced
to low air resistance for ballven al small distauces (a = 10
and 20 cm) belween package and yarn guide.

In generalm the reduction in yarn tension due to balloon
collapse is undersirable, because this leeds to a high differ-
ence in the value of yarn tension which intern effect on the
textile processes.

-Effect of lincar density for yarn on yarn lension (Fig. 10%.

The value of yarn tension decreases with decreasing Lthe
linear denstly of the yarn, because the forces acting on the
balloon is o Tlunction lruwm yarn mass.
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Tha level of yarn tension and yarn count increases with
increasing the yarn withdrawl speed, this is because Lhe cen-
tcrifugal foree of balloon is proportional to yarn withdrawl

speed.

CONCLUSTON

The varlalion in yarn tension increases wilh the increase
in the difference belween the maximum and minimum diameter nof

the package.

The diameter of the package core should not be less than
certsin limit, hecause withdrawing the yarn from packages
with small diameler increase the rate of yarn Lension,

The regulation of yarn Lension during wacping process is
considered one of the psserlial parsmeters, since ony varialion
in tension between yarns due te variatien In package characte-
ristic and its positioning will have its effect on the nuality
of the marping proceas.

1t |2 prefernble to arrange Lhe package from yarn guide

al a distance runging between W Lo L,5 I, where Il = package
slroke,
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