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ABSTRACT

In 21st century all the textile

honitoring and control system and the proce

(he winding tension 18 als

Antoconer windin
efficiency and objectionable fault clearan
automatic high—speed windin
for winding of spun yard from ring COPS-

Tension Control being an important
elasticity, reducing tension breaks
attempt has been made in this projec

magnetic tensioner”

performance.

The Electro-magnetie ten

lnduction”

The study conducted on the Electro—Magnetic
1) The yariation 1S reduced from

tensioner 10 around 1

) A reduction 10 breakage rate of 15

in efficiency.

3) A reduction 11 average tension also

process machines

ss of winding \s no exception 10 it.

0 monitored and €

g machines apart from the paramet
ce. But no such device exists on non

g machine, which i

and getting unifor

t to design and d

in high speed windin

sioner works on the

present level of 3

% 1s €XP

usually posses online

ontrolled on line 1in moderm

er such as production,
s still used extensively in India
parameter for retaining yarn

1 build of the package, an

evelop an “Electro-

g machine and to study s

principle of “E\eetro—Magnetic

tenstoner reveals that

5-45% for disc type

5_18% during the full cop unwinding.

ected 10 the result in increasc

provides the scope for the increase in
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. INTRODUCTION:

In the high speed winding like rotoconer, winding tension is not
maintained constant and it varies depending upon the supply package shape,
position and dimension. The Electro—magnehc tensioner works on the principle
of “Electro-magnetic induction” which says The em{ in any closed circuit 1s

equal t0 the time 1ate of change of the magnetic flux through the circult”

The variation in tension is quite significant, which is to the tube 40-50%
and also INCreases with 1ncrease in winding speed. Towards retaining yarn
elasticity, optimizing the winding speed and achieving less breakage and
uniform butld of the package maintenance of winding tension 18 Very essential.
The Electro-magnetic tensioner 1§ mMore accurate than all the other tensioners

available in the market.

In India, many spinning industries gtill use non - automanc winders,
because it 1s 1€8S capital expensive. Electro—magnetic tensioner can be used 10
Post-spinning and sewing thread winders. This tensioner can pe used for all

types of yarm of any count.
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. REVIEW OF LITERATURE:

heese,

ilt package of cone or €
d be

oet @ firmly bu
rtain level of tension shoul

In winding process, to
1 in subsequent process, e
press

which can unwind wel
ure on the package. This is

maintained on the yarn apart from applying
th of the yarm.

3-10% of single yarm streng

practically of the order of

s used for spun yam and Gate type tensioner 18

Disc type of tensioner 1
es of working of each

yarn. Principl type are dealt in the

used for filament

following sections.

e tension of yarmn being unwound from a

It is generally accepted that th
cop or pirn having a long through tube, increases as the package empties, the
ng of the last few yards of the yarn.

occur during the unwindi
e bare tube gradually e

highest tension
gases as

en the running yarm and th

y reduction in these variatl

and a

ould

The friction betwe
ons will be advantageous

the tube empties. An
reduction in the large tensions oceurring in the base ot the packages that ¢
be achieved will result in, less yarfl breakages and consequently less wastage.



2.1. VARIOUS TENSION PEVICES:

on can

e in winding. Too0 high tensl
which

Yarn tension plays an important rol

damage the yam, whereas too low tension ca

n lead to unstable packages
will not unwind cleanly. Variations in yarn tension in different parts of 2 wound

package can cause undesirable effects.

1 at which the thin places are

Variations 10 running tension alter the leve
removed and sO affect the regularity 1n the final product.

There are many forms of tension devices:

i. Capston
. Combined

{ii. Compensating

2.1.1. CAPSTON:

m around the fixed post. This induces a

works merely deflecting the ya

ct, which follows the classical law.

It
capston effe

—

N . . T
N A aa . Tancian = lnput Tension x e"
|
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p-coefﬁcient friction between yarp
7 -angle of 1ap measured 1n radians
e-2.718

p, 7 ,& ¢ are constants.

. v a constant multiple of the incoming tension.



1.2, COMBINED TENSIONER:

This device permits the tension level to be raised to any desired extent,
but they do not permit @ reduction 10 tension, the only way 10 decrease the
tepsion s to use 2 positive drive, which tends to OVer feed these device are

seldom used.

PR
]
PR

COMBINED TENSIONER

2.1.3. COMPENSATING TYPE OF TENSIONER:

Lever operated compensator tensioner. The yarm tension operates o the
pin at the free end of the lever and alters the amount of load applied 10 the disc
reglon, which m turn changes the tension. The device 1S arranged so that when

the measured yarn {ension 18 100 high, the pressure in the disc region 18 reduced

e ‘otrpl



cpRIER LIRS
\,.-/ gf FULLRUR

\\
YARN
ARG L0ADED \ T{HGION 1K YRKR 3 OPERAIES LEVER
1t TENSIORER (cr MIERS <pRING LOADIND A

0ISC AND aLTERS THE TENSION

1.2. SEVERAL REQUIREMENTS, WHICH INFLUENCES THE
CHOICE OF A TENSIONING PEVICE:

« The device must be reliable

o [t must be easily threaded

o 1t must neither introduce nor magnify tension variation
e It mustnot introduce difference in twist

o 1t mustnotbe affected by wearl

. i must be easily adjustable



{ be affected bY the presence of oil or dirt

e 1t mustno
e of easy cleaning

It must be capabl

o It mustbe inexpensive

« The operating surfaces must be smooth.

{CS FROM BEGINNING

CHARACTERIST

2.3. GENERAL TENSION

TO END OF COP:
sion remained low

oft to night), the ten

proceeded, (from 1
e body and part of th

the unwinding of th

As unwinding
e base,

and quite constant during

+ unwound, the tension roOS€ with abrupt

But, as the base was furthe

increase t0 @ maximum value at the end.




- 700yds/min; 1= 9.8inches; €~ 142 2ex; D= Oinches.

The two principal tensions used 1n the subsequent analysis are shown

n fig and are the average peak tension around the end of the body and the

yeginning of the base, referred to as the body tension (1) and the peak tension

obtained as the last few yards of yarn are unwound, ceferred to as the base

tension (1)

K(1+D)
Rase tension T2 =
Ccd.B
Where,
T = base tension in gms

B = whole number immediately below (1+D)/ (1+0.5)
d. = thecop tube diameter in inches

C = yarncount in y.s.w.system

K = speed factor

1 = distance from the tube tip 10 the yarn base in inches
D = thedistance from the tube tip 1O the guide

i reaces. K INCTEASE linearly



T OF CHANGES IN UNWINDING

THE EFFEC
SION:

2.4.
ONS IN BASE TEN

CONDITI

3 2.4.1.changes in guide distance:
hen the guide

The lowest base tension 18 obt

distance 1

ained, with safety, W

s chosen SO that,

=1.0,22,32, 42,52

1+ D/ 0.5
ncreased from the

The base tension increasing as the guide distance 1
these values.

positions represemed by

ngth:
emains constant unless

3 2.4.2.changes in tube le
gasl+ar
D. Tests on 3

No change in tension occurs SO long
guide distance is such that @ change | alters the
or 47 long tube have shown only small rises 10
with long tubes and less bas¢ tensions with short

base tensions expected
hort is the ¢op preakage during handlings-

rubes. Disadvantage n S



> 243 Changes in base dia

Ten
of 1

diameter bases. Trebling

tension to @ third of 1ts ot

There 18
strength

speed are
speeds are being appro
with the PO
danger can

conical bases.

2.5 VARIATION OF B

Body tension t =

Where,

C is count

9 is balloon jength in in

sion 18 inversely propo

educing the base tensi

1gin

2.4.4. Changes in speed:

a limiting speed above
of the yarn for any con

becoming increasing the

gsibility of more wast

be eliminated satisfactor

meter:

rtional to the diameter. There 1s a possibility

on by using the tubes, which has 1arge
the base diameter would reduce the base

al value.

must exceed the

dition of anwinding. The unwinding
popular , these Himiting
ing end breakages near

e during winding Ot warping.
tubes with

the cop base,

ached, result]
This

ity only by using cOP

oDY TENSION:

K7/4vC

n Y.S.W system

ches



During unwinding of cop, once a particular number of balioon has been
established, no appreciable changes 1n body tension 0CCUTS until the
number of balloons changes 1D spite of the increase in balloon length
during the period. Thus the body tension would appear to be independent

to balloon length.

At the changes in number of balloons however the body tension also
changes, as the balloon Increase in no of body tension decreases but these
tension drops arc significant only when there are numbers, MOIe than 4

balloons.

The body tension decreases as the unwinding speed decreases.

The number of balloon decreases as the unwinding speed decreases.

The body tension is larger with COArsex than with fine counts.

The number of balloons increases as the guide distance increases, the

balloon length tending to reach a constant value when the guide distances

is about equal to, and greater than the cop length.

The tube diameter apparently has no appreciable effect on the body

tension.



AFFECTING THE CONDITION OF

56 FACTORS

UNWINDlN G
which

tudy various factors,

S
h affect the con

made to isolate and
r whic

An attempt has been
ditions

t the conditions of unwinding. Such facto

affec

awinding. Such factors include,

of u

1 The relative position of the supply

5. The yam unwinding speed.

3. The winding and the dimensions of the supply package.

4. The yar counts.



. RELATION BETWEEN THE UNWINDING TENSION
\ND YARN:

|
30 1 ]
™ \
S 1Y i //,
1 3 % / /
O s -
N //
(g) /
0 e
l\// - e
L ‘”"T'""T“""'"'T."'""TM“WT—"TTM*M"‘." T T i
10 20 30 A0 20 e

Speed: 500 yds/m'm; cop lift: 7 inches; guide distance: 6 inches;
Number of yarn loops:1.
The plotted tension is the average peak tension at 80% of empty COP-

The point in the figure, lie closely on a straight line passing through the origin,

aiving experimental confirmation that the unwinding tension 1S propoﬁional 10
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arn count: 208 fibre; cop Jift: 7 inch; guide distance: 10 inches; .
Jnwinding Diameter, 725 mam; no of balloons: 2

ak tension at 75% empty €OP

ted tension is the average pe
¢ speed, if other unwinding

The plot
e square of the unwindin

The tension yaries as th
ting the square root of the

conditions are kept the same. This was verified by plot

tension against the speed.

2.9. SHORT -~ TERM TENSION:

peak tension values occul

when winding off at the nose and

oulder of the chase. This 1S

e nose. Although unwindin

Variation
due t0

s when winding off at the sh

inding off the radius at th g at

minimum tension
the much smaller w

constant speed.
crease in the

The shoulder means an increase in the balloon height, the de

greater and thus the peak 1€

nsions Occurs when unwinding at the

radius much

nose.
guide eye, t0 be related to the balloon height, Z

The balloon tension at the

and the package radius. By the following relationship

TO/MVZ:A+B[z,fa]2

nding, which is highest at the nose and

7/a decides the yamn tension during unwi

lowest at the base.



1

|
\#alues of the coefficients A, B in the Expression T=A+B(Z/a ¥
g’d‘ is the air resistance parameter

F is the winding angle

T=TO/MV2

1.10 THEORY OF BALLOONING:

ng suggests that the length of the balloo
ng, the longer

nis a most

The theory of balloont
set up in the yarn by the ballooni

jmportant guide to the tension
At ION S
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Yarn was unwound from the base of the cops 10.57 papet tubes at
s and a guide was used at different distances from the tube 1p,

{ the unwin ably a single

.fferent speed
ding was invarl

rmation up 10 the end 0

ina!l balloon fo

»alioon.
Moving the guide further away from the cop increased the length of the

de distances Wa d at which two balloons

single balloon until a gu s reache

resulted.
2.10.1 Guide Distance (D) In Inches At Which The Number Of
Balloons:
Changed from 1to2
Unwinding Speed( ypm )




n Inches At which The Number Of

.10.2 Guide pistance (D) 1

3alloons Change For 2 to 3:

Unwinding Speed (ypm)




At Which The Numbey Of

' 10.3. Guide pistance (D) In Inches

Balloons:
Changed from 1to02

Unwinding Speed (ypm)

p top to bottom

Pistances from cO
(L in Inches)

ength when unwinding from through

are that all

g that the ultimate balloon |
alloon an

The result show
d at the same ens

tubes is such as 1o give the largest no of b

n the space between the cop and the gmde.

the necks form 1



s are present betweeh the yarn source and the guide and

. Geveral balloon
e seem to differ in diameter, t

the necks them ar

b

hat nearest the guide being

the one nearest the yarn sOurce being fairly large. The

the smallest and
o unwinding the last few yards of yarns.

balloon length whe

» Longer than the distance from the tube tip to the base of the yarn(l)

» Equal to the distance between guide and the yarn base.(1+D) divided by

r consistent with

the largest whole numbe
s immediately, below 1+ D/

B = the whole number

1+ (1/2)

Where, D and 1 are measured 1n inches.

2.11. YARN TENSION AND BALLOON SHAPE:
e with increasing balloon

3 Number of balloon loops 18 expected to increas

height.

% Increasing the balloon height would increase the number of balloon

loops.

% Lower number of loops occurs as the quantity of the yarn on the package

diminishes.

» 3-loops balloon is formed as the start, 2 double and finally 2 single loop

balloon occurs as unwinding proceeds.



3 Increase in batloon height tends tO increase in the number of 100Ds.

ause a decrease the number of Joops.

. Increase 1n tension will tendto €

h A

the lengthening of rubbing parts of the

se in frictional drag due 10

gether with the loop height.

% Increa

tube, O

d the winding off position.

% The distance between the guide eye an

3 Changed from 10” to 12.5” the actual balloon height changed only from

8257 to 9.257

ue of tension increases.

$ Due to higher coefficient of friction the val

balloon with the coefticient

% Increase of the duration of single-loop 100p

of friction.

2.12. TENSION VARIATION WITH SHORT GUIDE

DISTANCE:
2 average peak tension is lowest when

» Mounting supply package about

e whole package 4 single loop balloon

unwinding starts upwinding th

starts.

% True balloon height Increases from 2.5 t0 8.

.y fram 5 to 10 gram.



nee in the balloon shape with a guide distance

Tension behaviour and chang

of 6.

v/

P Guide distance increased to 127 the qumber of balloon 100ps at the start
increase to 8, loops at the package base increases to 2, but single loop

balloon occurs with guide distance up 10 97.

case of 11.4% in the loop height,

% Change from 8 to 7 loops means an incr

4 to 9 loops means an increase of 33.3%.

2.13. TENSION VARIATION WITH LONG GUIDE

DISTANCE:
$ Guide distance of 187, balloon loops at the start and the end are increased

to 11 and 3.

% Increase of the guide distance to 24”13 and 14 loops are formed at the

start and end.

B At very short guide distance of 17 to 27 the unwinding tension throughout
ow. Rising steadily and slowly towards the

the supply package is fairly 1
end of the package.

$ Guide distance INCTeases, higher number of loops occur at the start with

little variation in the loop height.



Guide.
Distance
(inches)

21

No of loops of
the final
baltoon (1)

Ralloon
Height (m)

Tension

(D)



ows 1O distinguishable

. Effect of inverting the supply package sh

h i

differences in the tension value variations in tension and balloon shapes.

» By increasing the non alignment from 0 to 0.5 inches, no significant

difference occurs in the unwinding tension.

For Yarns Of 20° Lift 77; Speed: 670 yd/min; Guide Distance: 6inches;

% There are 2 loops at the start.

e when the unwinding radius is greatly reduced, a

5 At the end of the packag
d at top of the traverse and a

triple loop balloon is forme

single loop

balloon at the bottom.

» Start of unwinding the number of balloons at the traverse 1S 4,

is reduced to 2.

unwinding at the bottom of the traverse



DERN CONE WINDING

.14, TENSION CONTROL IN MO

VIACHINE:

m a stationary ring bobbin always

The unwinding tension fro
the increase In palloon height in particular,

g from start tO end, due 1O

increase
m winding machines,

and also due to increase in balloon diameter. On mode
balloon breakers are employed just little above the tip of the balloon i known

oon controller, as offered by Muratd.

ng accelerator Of pal-con ball

as unwindi
which also permits

ding tension fluctuations,

This suppresses balloon and win

higher speeds.



.14.1. MURATA - Machconer:

As mentioned, use of Balcon balloon controller 18 made here.
Balcon works with the help of the sensor which senses the yam position and
accordingly the Balcon guide moves down on the cop thus maintaining the same
keeping the unwinding tension almost constant thus the

ballooning and is
11 the end of winding.

ning constant speed ti

helping in maintal




14.1.1.Advantages:

We can achieve higher speed and maintain the speed till the end of

winding.

7. No need to reduce the speed towards the end of the cop in order to

4.

5.

maintain the unwinding tension as in the conventional winding system, SO
chance of high productivity.

Since it maintains constant ballooning and winding tension from the top
to bottom of the ¢op; it does not allow the yarn to touch against the cop OF
the yarn itself. Therefore Suppressing the increase in hairiness and neps
level in the yam.

Use of BALCON reduces the fluff generation thus helping 10 keeping a
conducive working environment.

It helps in lowering sloughing.

7.14.2. Autoconer by Schiafhorst and Savio:







On modern machines the speed control principle is used to control the

g top 1O bottom as the SEVEre fluctuations OCCul

ension, only during windin
when unwinding from the portion of the bobbin, because of the cop-heel
geometry and balloon height. This principle is known as “Auto Speed” by
¢ signal for Increasce n

Schlathorst, similar principle is employed by Savio. Th
tension during winding is taken from the sensor mounted in the yam guide SO
that when the tension 1ncreases, the temperature also jncreases. The increase in
rure is used as the signal to reduce the speed. On the modern machines,

tempera
spring pressure- The

a pair of revolving disc tensioner 18 used, against the
setting dial 18 provided to adjust the yam tension through the spring. Thus on
nsion 1s precisely monitored to get uniform

m machines the yarn te

the mode
m control end breaks. In

Autoconer-138 a

built of package, which in tu
re were employed

n-shoe under spring pressu

revolving disc with ceramic tensio

to apply the yarn tension.



12.15. NEW TYPE OF YARN TENSION CONTROL IN THE

WARPING DEPARTMENT:

Precise tension control is of prime importance. it frequently permits
higher running speeds, reduces unwanted yarn breaks and produces better
electronic tension contro} systems,

here have ofcourse been
plicated and very eXpensive.

ate tension, but they are com

quality yarns. T

which truly regul

he first time at ATME-1 2000

Shown on Custom Industries stand for t

SC (USA) was 4 truly compensating yarn tensioner, which

in Greenville,
ice is called as «“KN-Tension

operates on 2 simple mechanical basis. This dev

Device”.
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2.16. INFLUENCE OF WINDING TENSION ON YARN

QUALITY:

2.16.1. Influence of tension on imperfection:
f speed i e.800mpm, the Increase in

the case of 40° at lower level o
rfections. But there is nO trend at

In
its in the trend of InCrease in impe
Similarly for 88 count at low

higher speeds.
imperfections with the increase in tension for 800,

tension resu
er speeds there is increase In

9Q0mpm, but at 1000mpm

this turn 1s not reflected.

2.16.2. Influence of tension on U%:

In the case of 407 at 800mpm only increase in tension shows deterioration

in U%. At higher speed with the increase in tensio

in the U% of ya

significant changes n

n there is no change noticed

m for the same count. In the case of 88° Ne, there are no

U% observed with increase in tension.

2.16.3. Influence of tension on yarn tenacity:

e. 16.591s omitted, then there

e of 40° count, if the odd reading 1.

In the cas
{ various levels of tension. In

change noticed in the tenacity, @

is no significant
nacity with the increase M

the case of 88" Ne, there 1s no marked reduction inte

tension.



.16.4. Influence of tension on yarn elongation:

In the case of 40° there is a significant reduction in breaking clongation at

higher speeds 1.e. 1000mpm but at lower speeds no specific trend is noticed. In

he case of 88° Ne, there is marked reduction noticed in breaking elongation

with the increase in tension at all speeds.

7.16.5. Influence of tension on yarn hairiness:

There is no trend noticed for the various tension on the hairiness for 40°

and 88° count.
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3. 1;OBJECT1VE AND SCOPE:

The objective and scope of this project work are as follows,

n on high speed winding machine

1. To study the winding tension variatio
o cone winding of spun yart.

working with Disc type tensioner during cop

7. To design and develop a Electro-magnetic tensioner 10 control winding

tens1omn.

erformance towards winding

3. To install the above mechanism and study its p

tension control.

4. The study of comparative performance is restricted to Ne 20°, 40° & 60°

cotton count which is generally spun by the mill.
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4. METHODOLOGY:

The following materials and methods adopted for the present project

work.

1. Study of different types of tensioners available

2. Design and development of suitable electro-magnetic mechanism 0

compensate winding tension which is also cost effective

3 Design appropriate circuit diagram for the tensioner

4. Study of electro magnetic tensioner’s performance On various count and

types of yarn

4.1. STUDY OF WINDING TENSION ON EXISITING DISC
TYPE TENSIONER:

To study the winding tension and its varjation on high speed non-
automatic winding machine, cotton counts Ne 30° K , 40° C and 60" C were
chosen and run at 500 mpm. The required cops are produced from Dewvi
Karunamigai and sangeeth mills. The tension vartation was measured 1n three

different cop positions pnamely bottom, middle and top.



2 ELECTRO - MAGNETIC TENSIONER:

S OF WORKING:

>RINCIPLE
e, Electro-magnetic tensio

ner has been designed

On the following principl

and developed,
«The emf 10 any closed circuit is equal tO the ime T

¢ flux through the circuit”

ate of change of the

magnets
on describes a basic

it

Faraday's 1aw of inducti

s based on Faradays 1aw,
s involved in the workin

g of transformers,

law of electromagnetism, which 1
al generators.

nd many forms of electric
«The induced €

e of change of the magnet

or EMF 1n any

ic flux through

inductors a
The law states that,
{ js equal 10 the time rat

lectromotive force

closed circul
the circuit”.
scovered by Michael Faraday in 1831, a

Electromagnetic induction was di
y Joseph Henry. The above law 18

y and at the same Ume, b
o stated as «The EMF ge

o the rate at

independentl
perated 1S proportional t

sometimes als

which flux 18 linked”.

mulated the law guan vely in the form as follows,

titati

Faraday fo
d®p
£ =
di
where,
force (EMF) 1n volts

5 is the electromotive

F g isthe magnetic flu

x through the circuit in webers.

cgative S1gn in the above

electromotive force (the n

h the circuit” 18

The direction of the
"flux throug

given by Lenz s law. The meaning of

formula) 18

~Iaborated upon in the examples below.



ugh a circult are
the field itself,
transformer).

two different Ways of changing the flux thro

the case of transformer EME, the 1dea is to alter

‘raditionally,
riginating the field (as in @

ecpemzed.
for|example b
of the circuit

the case of

a is fo move all or part

motional EMEF, the ide

etic field, for example, 2

In
s in a homopolar generator.

through the magn




1.4. DESIGN AND DEVELOPMENT:

On the basis of the above principle 2 device has been designed and

developed taking i to considerations the following points

|. Space availability of existing tensioning device.
2. Availability of parts at economic cost.

3. gmoothness of operating surface.

4. Wear.

5. Accuracy.

4.4.1.Technical specifications of an Electro-magnetic coil are,
» voltage - 24 v DC

% coil resistance 2757
 wire gauge — 18 SWG (sheet wire gauge )
% no. of turns - 850

TENSION SETTINGS:




DEVELOPMENT COST:

COST (Rupees
Stepper Motor 350

Copper Coil 30
Control Board

Fixing Clamp

Coil Casing

Insulation Cloth
Insulation Sheet
Insulation Sleeve

| Square Rod

Fixed Disc(Stainless steel)
Movable Disc(mild steel)
Rubber Locker(Collar})
Wires
Miscellaneous




Thie diagram of various parts of the Electro- magne

hag been developed as follows,

ENPLODED VIEW OF ELF.(‘TRO—]\[AGNF_TI(‘ TENSIONER:
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A | SCHEMATIC DIAGRAM OF THE DESIGN OF
ELECTRO-MAGNATIC TENSIONER:
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RESULTS AND DISCUSSIONS



..
n

3. CALIBRATION OF EQUIPMENT:

For every count the average tension and extent of compensation are
calibrated by running a cop and adjusting the add on weight and sensitivity of

the transducer and its amplification of the output voltage.

5.RESULTS AND DISCUSSIONS:

5.1. STUDIES CONDUCTED ON UNWINDING TENSION VARIATION
WITH THE PRESENT DISC TYPE TENSIONERS:

The Table.l given below shows the results of tension variation study
carried out on the high speed winding machine working at 500mpm for cotton
count Ne 30°K, 40° C and 60° C. The results show the average tension increase
is of the order 20-23% from top to middle and 35-45% from top 10 bottom. This
is in line with the carlier studies carried out by different researches. This
variation occurs due t0 the change in the shape of the balloon and no. of

balloons which results from the change in the position of the unwinding.



Table.l

RAGE WINDING TENSION AT
FERENT POSITIONS OF COP

C(

Bottom
(%change*)

(+42.60/0)
(+21.4%) | (+44.6%)
(+19.6%)_| (+353%)

0/, increase in tension 10 relatio

nto

(*Figure. given in the bracket indicate the

the tension at the top)

5.2. WINDING TENSION STUDY CONDUCTED ON THE ELECTRO-

MAGNETIC YARN TENSIONER:

The table.2 given below indicates the results of tension at different

positions of unwinding from a COP Electromagnetic yarn tensioner  -In

ults with the normal tenstoner, one ¢
ddle and boftom of the cop 18 €

an conclude that the

comparing this res
increase n tension from top t0 mi duced to 8-9%

and 15-18% respectively, there by avoiding the sudden 11se of tension.



ble.2

AVERAGE WINDING TENSION AT |

DIFFERENT POSITIONS QF COP

T | WEIGHT | WINDING
| (g)

S &

Middle
(Ychange™)

Bottom
(Y%change™)

(*Figure. given in the bracket indicate the % increase in tension in relation to

the tension at the top.)

The reduction in the rise of peak tension is made possible by the
mechanism of electro-magnetic tensioner that is developed. If may be noted
from the study on the existing and newly developed electo-magnetic tensioner
device that average optimum tension to be maintained to get a desired package
density is reduced around 20%. This will facilitate to retain the yarn elasticity

better.

To achieve the tension, for 400-415gpl with 1kg package of certain counts

of yarn are as follows,

% 30s single = 28-30 cN
» 40s single = 23-25 ¢N
% 60s single = 18-22 cN.



5.3.BREAKAGE STUDY:

Breakage rate on 50cops of 40° C cotton count reveals that there 18 a

reduction in breakage rate in order of 15%.

Yarn content : 3 170 meter

Breaks / bobbin Breaks / lakh meter

This reduction in breakage rate of 15% could be attributed to the
reduction in variation in the winding tension. The reduction in breakage rate 18
expected to give raise to the efficiency of the machine. On the other hand gain
in tension shall be utilised to increase the winding speed, results in higher

productivity.
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CONCLUSION



6.CONCLUSION:

3 The electromagnetic yarn tensioner developed reduces the variation in the

winding tension to 15— 18 % from 35 — 45 %.

$ Tt results in the reduction of optimum tension requirement to get a desired

package density up to the same level.

» Yarn elasticity retain ability is improved consequent to the above.

% Reduction in breakage rate provides scope t0 increase machine efficiency

or winding speed resulting in higher production.

$ The electromagnetic yarn tensioner developed being simple in nature that
cost around Rs.550/- drum only, which could easily be retrofitted on the

existing tension with minor modification.
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PHOTO COPIES OF ELECTRO-MAGNETIC
TENSIONER



