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SYNOPSIS

Use of TFO is gaining momentum in the doubling process as the koot
free long varn has become a prerequisite for the subsequent process with high
productive modern machines to achieve high quality fabrics, which 1s in

demand 1n the present market.

There is no doubt in respect of occurrence of number of knots m 2
doubled varn at a particular length that the TFO system is superior to ring
doubling system, but in yarn properties like variaton of twist, strength and
hairiness, the trend differs with the speed of TFO. So there 15 a need to

optimisc the speed to get best our of TFO.

In this work we have made an attempt to compare the quality of
doubled yarn manufactured through ring doubler at 2 normal speed and "TFO

with various speeds.

For the comparison, three warp counts, Viz, 2/30° [CP/C}, 2/40° K |
100 % COTTON] and 2/32° | 100% COTTON | were selected and doubled

on both ring doubler and TFO under the same level of twist. 'The spindle speed



of ning doubler is kept at 9,500 rpm, where as the speed of THC changed

berween 7,500 rpm and 11,500 tpm 1n a step of 1500 rpm to 2500 rpm.

Yarn characteristics which are expected to get influenced, Viz, Single

thread strength, elongation and 1ts CV% [USTER TENSORAPIDR], CV of

'i‘wisr; Harriness count at vartous length [ZWEIGLE G565 | were studted. The

study reveals

>

A4

the following

Long knot free varn for TFO doubled varn compared to ring
doubled yarn
CV of Twist 15 high for all speeds of TFO compared to ring
doubling,
Breaking elongation of varn 1s high for all speeds of TFO m
compartson to Ring doubled yarn.
There 15 2 shight detertoration 1n the mean strength realized by
TFO doubled yarn, compared to the ring doubled yarn but the
influence with the speed of TFO is insignificant.

Speed,
In the case of blended yarn,upto a certain level of TFQ, there 15 2
reduction of hairiness count for 1mm to 8mm length and any

further increase in speed reverses the trend.Where as in the case

of 100% cotton jincrease in speed reduces the hairiness count.
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INTRODUCTION

The rate and extend of technical innovations in the world is ganinge
momentum, when we are approaching a new millennium and cntenng 27°
century . The globe has become a village with less barriers and there is a stiff
competition to produce a best quality product at a compettive price. The
modern technology plays a vital role in increasing the machine and labour
productivity and achieve a better quality. In the field of doubling of varr alsc

there is no exception.

The two for one twister system of doubling s ganing world wice
acceptance in comparison to ring doubling duc to betrer quality achieved in the
former, eventhough the capital investment and power cost is highisce
anncxure). This necessitated a review of performance of TIO with respect o

quality in compasison to older system of ring doubling.



2. LTTERATURE REVIEW

2.1 PLY TWISTING:

‘The methods of twisting two or more single varns are called doubling or
two-folding or ply twisting. Such yarns are designated as doubled varn, folded
varns, plied yarns etc and machmnes intended for the purpose are calivd

doublers, ply twister cte.

A ply-twisted or a two-folded varn has now ro be considered as a varn of
specific  charactenistic and  propertics, competing with  other varms of
comparable effective count for the innumerable applications in the rextic

industry.

[t 1s estimated that today 25% of all ring spun varns are plied belore use..

2.2 OBJECTIVES OF PLY-TWISTING:

The main objective of the ply-twisting are:

a) Atyarns stage:

1. To improve the evenness of the vam.

[



2. Tomprove strength and elongation of the varn.
3. To improve lustre and smoothness of the Yarn

4. T'o improve abrasion resistance of varn.

b) At fabric stage:
1. To obtain higher stabiliey against wear.
2. To obtain improvement in fabrnic cover.

3. To obtain modified specific handle and visual appearance.

‘Traditionally, ring twisters were used for ply-twisting spun varn. and up-
twisters were used for twisting filament varns. Now-a-davs, Two for Ono
(I'FO) rwisters are gaining world wide  acceptance both in the staple and

filament sectors mainly because of thetr inherent advantage like

(1) Production of long lengths of knot free varn which Zcilirares
better performance 1n subsequent processes

()  MHigher productivity per spindic sometimes more than two —mes
thar of tradittonal twisters

(i)  Reduction in the number of pre and post- twisting operarions and
last but not the least

(iv)  Low man power requirements.

J



2.3 BASIC CONCEPTS OF TWISTING:
Thete are basically three principles of twisting , Viz,
1) Down-twisting
2) Up-twisting

3) Two-tor-Onc twisting

In the machines operating on down-twisting or up-twisting prncipic
ctther the take- up package, as 1n ring twister or the feed package, as 10 up-
twister rotates around itself to impart twist into the yarn. One revolution of tiw

traveller round the ring exerts one twist in to the varn.

‘The concept of TFO spindle was oniginated because of the mitations in
twisting very coarse counts. In the earlier method of nng traveller twistung, the
yarn quantity on the take-up package was found to be insufficent “or =
continuous post operation, where the varn length required was continaous and

knot free, as much as possible.

Hence the need for having twisted packages of longer conunuous varn
length, without knot or with mumimum knots, paved the way for designing a
TFO twister, where longer knot free yarm will be available on a singie spindic

for post twisting operation.



The specific designation “Two-for-Onc spindle” 15 derived from the foce
that, for each revolution of the spindle, the varn recetves two turns of twisr and

is abbreviated for convenience as TTO.

The furst half of the twist 1s mserted 1 the hollow shaft of the spmdie.
between the tensioning unit and the outlet of the rotating disc. The second half
of the twist 1s 1n principle only mserted when the vam has returned again from

rachal to axial movement, 1.e., at the foot of the balloon.

A TFO spindle is normally designed in such a way that the feed package
is placed mside the rotating yamn balloon, the delivery package being struared
outstde 1t. Nearly all TFO spindles for twisting textile varns functionals

resemble up-twisters.



2.4 WORKING PRINCIPLE OF RING DOUBLER:

1— CREEL BOBBIN
2 — GuibE ROD

35— DELVERY ROKLER

4 — TENSION HUIDK

5 - KRAPPKT

& — Rimg AND TRAVELRER

7 - RING SPINDLE

g — SPINDRE WHPARYVE



Ring doublers, in principle, are similar to the ning spinning machwme
expect that instead of a drafting zone, a roller mp arrangement 18 usec o

deliver the component yam at the requred speed.

A process flow diagram of the ring doubler 1s as shown in the tigusc
above. The package to be twisted are positioned on a creel, and the ends of the
yarn are led down through tensioners, individual guides, vertical deltvery roflers
and lappet thread guides, between rings and traveller and on to the bobbins on

the spindle.

The varn gets twisted because of the movement of the travelier
(Traveller movement once round the nng, mnserts one twist on to the yamn, anc
the drag of the traveller through the yarn is because of the spindle rotatior.
Hence the amount of twist insertion will be the ratio of the spindle speed ro the

varn delivery rate.



2.5.1 WORKING PRINCIPLE OF TWO - FOR — ONE - TWISTER

{ VEEJAY LAKSHMI CATALOGUE)

_______ - —m OUTER BALAOON

— - — —— — = FLYER

o = FEED PACK PG

— . ——— e INNER PCO7T

W - — — ——» AGNKT
St S~ — - -— -~ - - —% RESERVE DISC

— e ROTATING SPINDLE




With Two-For-One twisting system, the thread obram two turns wich
one revolution of the spindle. The varn receives its first turn between the vare

brake in the hollow axle and the exit tn the spindle rotor (reserve disc).

The second turn ts given with the outer balloon between spindie rotor
and pig tail thread guide. To obtain this two for onc ctfect, the pot with the
untwisted feed package is kept mowon less spmdle rofor by permancenr
magnets.

Spindle revolution i rpm x 2

Number of Twists = : e
Yarn speed in meters / minutc

2,5.L1 WORKING METHOD OF TFO

The untwisted varn, unwound from the feed package by means of an
unwinding aid called as flyer ( in the case of assembly wound feed packages;
passes through the capsule portion and the hollow axle enters the reserve disc

and leaves through the opening 1n the reserve disc.

The yarn at this point with one twist alrcady inserted winds around the
reserve disc and then enters the pig-tail forming a balloon, thereby the sccond

twist 1s also inserted.



The twisted yarn runs over the pre rake up rolier and with the hcip of

the traversing thread guide gets wound on to a cross wound bobbin which ix

s

kept in a cradle between two centering discs. T A

2.5.2 GLOBAL SCENARIO OF TFO:

TFO are available for twisting staple fibre spun varn and filaments. The
yarns ranging from 20 Denter to 450 Denter tor filaments and from 277 1o
2/100 Ne for staple spun varns can be twisted m 11O twister, though v fine

count range the process may be uneconomuical.

The mechamcal speed are as high as 1500 pm ¢

Y

resultant speed 1=
around 30,000 rpm) for staple spun yarns and 18,000 rpm { resultant speed s

around 36,000 rpm) for filament yarns.

2.5.3 NATIONAL SCENARIO OF TFO:

One of the earliest TFO twister for spun varn 1n India was instalicd way

back in early 1970.

10



Few TFQO machine manufacturers are listed below

1) VEEJAYLAKSHMI - COIMBATORE
2) PRERNA TEX INDUSTRIES (P) LTD — DAMAN
3) UMW - COIMBATORE

4) SVH - DHARWAD

The first indigenious TFO machine for spun varn was mtroduced on

collaborations with STTRA by VeejayLakshnu Engg Works (1) Led.



2.6 PROCESS FLOW FOR RING DOUBLER AND TFO

CONF '/ROM
WINDING
| SINGLE YARN]

t
! .l

v 2" CONE OR
ASSEMBLY Ci I!*;Iul\r'l_t .l*i.{S)KI 5
WINDING WINDING
[ CHEESL | (sce 2.7

I
|

RING DOUBLER O
[DOUBLED YARN COP| | DOUBLE YARN CON'Z |
80g 4000

l

RE-WINDING
| DOUBLED YARN CONE |

e [or TFO re-winding process 1w chimmared.
2.7 FEED PACKAGES FOR TFO TWISTING
According to SITRA FOCUS?, an ideal feed package for THO rwister =

parallel wound assembly package. In the assembly winding process, the 110

single ends are wound on a package. This ensures parailelity of the fecding vamn

12



before cntering in to tension zone/ twisting zone thereby enables proper
twisting. If two single end cheeses are directly used as feed package i PO

twister, snarling takes place.

In the case of bottom cheese, the varn will be subjected to higher rension
due to its longer path to the tip of the tension capsule as compared to the
upper cheese which will have a shorter path and hence lesser tension. s

vaniation in teasion results in the formation of a loop.

Moreover, due to difference m the unwinding speeds, because of e
position of the packages, the top package exhausts faster than the bottom

package and hence the wastage of Jeft-over yarn 1s constderable.

2.8 SPINDLE SPEED V/S YARN QUALITY:

According to Subramani °, ctal, the effect of speed on Two-or-One
twisted yarn 1s a two- way affair. Its effect in case of machines with balloon

limiter and without balloon limiter arc shghttv different. Generally, e vas

-

path in TFO 1s longer than that in the ring doubler. Obviously, the varn i

subjected to higher abrasion and fricton during its course of twisang operation



in "T'FO. This will affect the varn  quality mamnly m areas of fiber ruprure and

strength loss due to friction.

This can be minimized by practical methods, by controlling the var
twisting speed and reducing the amount of friction durmg twisting operation.
by using special yarn path elements with mirror finish and ceramie coating
which will minimize the friction. In case of machines with balloon hmires
which will give considerable power advanrage, the tibre loss due to friction =

more. {lere the hairs in the yarn will be removed as well as the hatrs are

created. [ence to prevent the fiber loss i case of blended varns special

lubrication of yarn before twisting has to be done.

In case of machines without balloon hmiters, the air-drag in the balloon
results i the fiber loss, though the friction 13 less as compared to machines

with balloon limiter.

2.9 YARN TENSIONING DEVICES:
A tenstoning device 15 provided to exert a tension for balancing e
tension in the varn created due to air drag on varn balloon and hence keep tin

balloon stable. It also imits the upstream propagation of inscrted twist,



The most commonly used tensioning device 13 the spring loaded

telescopic capsule positioned between fixed on sprng loaded ceramic eyeless.

Since the capsules are always in contact with the varn, the contact of the
capsule with the varn 15 used as a sensing poinr to activate and transter
impulses for operating vartous mechanism like package lifting mechanism, end-

break signals and related production control dara system.

From feed to delivery package, every portion of the yvarn m the varn path
ts subjected to tension. The magnitude of the mean balloon tension depends
upon factors ke spindle dimension, intrinsic varn properties anc angular

speed. The tension i the yarn path 1s diagrammaticaliv represented.

r ™ 11- Unwindmg 1ension
12 12- Reserve Tenston
r J 13- Balloon Tension
™ T2 14 T4 Winding 'Tension
. _/

In a TIFO twister, the unwinding tension is observed to vary smooth:

and fluctuations m the unwinding speeds are developed instead. ‘The rension

tn



inside the hollow tube of the spindle 1s found to increase fourfold as comparce

to the unwinding tension which s m the vicinity of 10g,

2.10 HAIRINESS:

It is observed from the study of Subramani', ctal, that in case of oper
end spmndle (no separator plate between spindles), where the balloon s m the
atr, the hairiness  gradually increases with the mcreasing speed upto a certan
limit and suddenly drops after that specd limit resulting 1n shaving of tae fibres,
thus improving the varn appearance. The optimum speed at which the varre
starts creating the hatriness and loses the hairs 15 determined by pracoca

application and study.

Other than this, the defects like out marks, burms and rough surface on
the parts that comes 1n contact with the varn also contribure to the tbre loss

and then create hatriness on the varn.

In case of closed spindle(with separator plate bertween spindles),which
more commonly uscd, the hainness 1s created because of the excesstve friciion
the yarn 1s subjected to, durmg its twisting in the balloon. The surface fineness

of the balloon miter also contribute to the increasing on decreasing o the



varn hatriness. In addition to this, the speed ar which the balloon rovates alsc

determine the amount of hatrs being created or removed during the operation,

Mr.subramam,et.al's,study reveals that the haitiness property of the varn
varics with the speed of the machine. This is illustrated 1n the tollowirng

diagram.

2000 |

2000 -

[ 3mm Length |
_>

airiness

1000
K T Lo
8000 10,000 12,000
Spindle Speed in RPM
Note: ____. With T.ubrication
— With out Tabrication

2.11 YARN LUBRICATION SYSTEM

Q



2111 INSTA-LUBRICATION SYSTEM:

The untwisted yvarn passes the apex of the spindle and before running ¢
to the hollow axle it touches the motstening clement whose capiilary acnion
brings the lubricant from the reservorr tn to the contact zone by means of =

wick which applies 1t to the yarn.

2.11.2 WAX APPLICATION:

Wax application 1s found favourable with the hostery varn where the twist
in the yarn 1s less. The amount of wax application just before rake up depends

upon the speed and the tension between wax and dise and the strength of e

This 13 —ve type. In +ve type, wax application on the varn 1s done =
rotating the wax disc in direct contact with the varn. THFO are supphied with
both the kinds depending upon the design of the machine. The former act s

a preventive system and the latter act as a corrective measurc .

2.12 TPI AND ITS VARIATION:
According to SITRA FOCUS* the amounr of twist inserted to the varn o

THO 1s controlled by the spindle speed and winding speed.

8



Variation in the amount of twist mayv take place because of short term
variations in winding speed ( due to traverse motion, anti pattern mechaniso:
and transient change in the wrap angle around the reserve disc), whereas in the
case of ring twisting, where the twisting and winding zones are smaller onc, the
area of contact of a yarn with the traveller and the thread guide 15 aimosr
constant and hence twist variation 1s very much controlled. [ence the 191
variation is cxpected to be shghtly on the higher side for THO compared o

ring doubler.

213 SUMMARY OF REVIEW OF LITERATURE:

The above review of literature leads to a conclusion that there 15 a aced
for study on spun doubled vam to know the mfluence of speed on vam
characteristics such as TPl vamatonhainnesssingle thread strengrh ana

clongatton(mean and CV).
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3.AIM AND SCOPE

‘The main objectives of our project are -
‘I'o compate the doubled yarn quality manufactured through ning doubler
and TFO. To study the influence of spindle speed of TTO on doubled

varn quality.

The study 1s limited to 3 sclected speed of TTFO and one speed of ring

doubling.

One cotton varn and one blend varn are constdered for the stude basced

on the mills running count.

20
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4 METHODOLOGY

On the basis of aim and scope of the project, one speed 18 chosen tor
ring doubling system and three different speeds are attempred for THO o

study the material influence a blended yara and a 100% cotton yarn 1s chosen .

4.1.MACHINE DETAILS :

For the comparative study of two svstem of doubling, the followmng
machines arc chosen based on the availability of machines at the facrony "lhe

Coimbatore Pioncer Mills, 1.td;;

Ring Doubling - Textool DY 360.

Two - For - One Twister - V] [ 120,

4.2. COUNT AND MATERIAL :

The following are the count and matertal chosen for stucy.
Count chosen - 2/30s (CP/C - 48: 52/100

2/40s k (100% Cotron



4.3. SAMPLE SIZE :

Sample size of 20 cheeses of assembled varn 1s taken for count and  for

each system of doubling namely Ring doubler and THO tor vartous specds,

4.4, MACHINE SPEED :

FFor ring doubling only one speed 1s chosen and for TI'O three different

speeds are selected for the study. The details for cach count s grven beiow 1o

the table.
SPINDLE SPEED )
COUNT RING DOUBITR TIC)
2/30s (CP/C) ‘. 9000 rpm 7500,9500 & 11,500 -pm
2/40s K(100% C) l} 9500 rpm 7500,9000 & 11,500 pm

From the 20 assembled varn cheeses , doubling was carmied our atres
vertfving that the conditons of machmes were normal and samples werc

collected for study of yarn quality of doubled varn.

4 .5. COMPARISON OF YARN QUALITY :

The yarn path, contact material and points mn the THO system Deirg

different from that of ning doubling, a quality comparison studv of varn showc

Bl



cover the following besides basic charactenistic of varn guahity such as. L
count, [ .ea strength and TP1

(1) Single varn strength (RKM) and 1ts CV.

(1) Breaking Elongation % and 1ts CV.

ity  Hatrmess count and 1ts CV,

The details about the sample size and equipment used for testing are dealt in

sectton 5. YARN TESTING.

Besides comparng varn quality analysts is also carnied out for the two

different systems of doubling.

NOTE

Durning the survey of Machine conditton pror to the studvir was
revealed that the rings installed on the ring doubler were more than 10 vears old.
So an additonal study was planned by replacing the old nings with new ones and
take the compantive study for the above two counts alrcadv  scleered.
Unfortunately at the time of replacement of ring, the factorv was not running
the above count and so trial with new ring was taken only with the avilable nea-

by count 2/32s K(100% Cotton) and under the optimum 11O spindie speci.

1~2
(%)



5. TESTING

The yarns doubled on ning doubler and 11O machimes are tested for the

following basic and other Important charactertstics,

Basic Characteristics :

(1) I.ca count :mean and CV.

{11) Strength :mean and CV.

Other Characteristics :

1) Single yarn strength - Tensorapid - mean and CV.
(1) Hairiness test - Zwetgle GG 565 -mean for 1,2,3.4,6&8mn length
and CV.

() U % - Uster Tester 4.-mean and CV.

5.1 SINGLE YARN STRENGTH (USTER TENSORAPID - 3)

‘T'en out of 20 baby conces of cach sample was taken and the Single vam
Strength was checked. The single varn strength was found out using the USTHE

TENSORAPID 3.Ten tests were conducted on cach baby cone.



Thus a total of 100 tests were done and the mean value, standare
deviations, CV % and 95 % confidence level for cach group of 10 babv cones
was found out and then the over all results are tabulated and anclysed{sce

tables). The yam sample were tested at a standard CRE speed of 5000 mm/ mun.

5.2 HAIRNESS TEST - (ZWEIGLE G 565 )

Ten baby cones out of 20 of each sample were taken and  checked for
hairimess m a Zweigle G 565. One test length of 100m was raken per baby cone
and the mean value, standard deviation. CV value | 95% confidence level anc
number of hairs of different lengths were taken, tabulated and analvsed ror 2
group of 10 baby cones.Hair length of 1,234,6&8mm were countedisce

tables).

52 LEA COUNT AND STRENGTH-(RMW LEA STRENGTH
TESTER)

The Lea CSP was tested on a computer atded RMW lea Strength restor
working on a CRT Ponciple (12" /mun ).Mean countmean strength and 1rs €5
were found out for cach group of cach sample and the results are tabulared{zee

tables).

i
Lh



5.4 YARN UNEVENNESS (USTER TESTER 4)

Yarn unevenness was tested using USTER TESTER-4. A testing speed
of 400 m/min was employed.Ten tests were taken for cach baby cone Resuits

obtained are tabulated(sec tables).

5.5 YARN TWIST - SITRA TWIST TESTER

‘The number of Twist per Inch of a single varn were tested on SUTR
TWIST TESTER. The tester works on the principle of untwist and swisr
method. Ten tests were taken per baby cone, thus a total of 100 tests were
conducted per sample.The mean TPl value and CV% were calculated and

tabulated(sce tables).



6. RESULTS AND DISCUSSIONS

6.1 RESULTS OF YARN CHARACTERISTICS TESTED

Result of doubled Yarn characteristics tested as per the deratls given

the section-TESTING are given in the enclosed tables at the end of this sectie.

Tables 1,2,3 give the results { mean and (V) of lea count and strength,
yarn twist, U %,for all the counts studied 1 vanous machine speeds srared

carhier.

For the counts 2/30° CP/C blended varn, the CV of twist is more oo

37% at slower speed of THO in comparison to ring doubled vara.

For the medium speed, the CV of 110 vam mereases by almost 1007
than that of ring doubled yarn, but further rise 1n speed changes the rend cgual
to the slower speed. Simularly mcerease 1 CV ot twist = m the range of 20 o
40% for 2/40° K (100% cotton ) and 60% for 2/32° K {100% coror

tespectively. The vartatton ts duce to varation i the spinning renston and 250

due to the varation mn winding rate.



. 5 e . oy g _ -
For the Blended 2/30° CP/C and 2/32° K (100% cotton) varn there 13 2
marginal reduction 1n the mean lea strength realized o dowdie var

manufactured through TFO for all speeds m companson to ring doubler.

But in the case of 2/40° K ( 100% cotton ) there is no significant change

in the average CSP.

There is no signficant change m the mean 1% in both the svstems o7
doubling for 2/30 5 (CP/Cy blended yarn, cven though there s 2 shgns
deterioration scen in TFO varn for both cotton counts, Viz, 2/ 40° K oand 2/22°

Li oL

K in compartson to ring doubled yarn.

For all the count, there 1s an increase in CV of U% 1n the case of {170
varn. This may be duc to high CV of TPI which has mfluence on the cross

sectional shape change.

'Table 4,5,6 shows the results of single thread strength and clongation
(Mean and its CV ). There 1s a detemoration of 5 to 15 % 1n the mear. strengia
(Rkm) realized by the doubled varn spun through 1T°0 m comparnsen o ring

doubled varn. This may be duc to high CV of TPL



No significant change in the single thread strength Rkm CV for cotton

yarn, where as, for blended yarn, the Rkm CV 1 more for THO for all speeds.

‘The breaking elongation of TFO doubled varn is 10 to 20% more for ai
the speeds compared to ring doubled yarn. In the case of CV of elongation,

there 1s no signtficant diffcrence between the two svstems.

The doubled yarn ring cop weighing around 80g results 1n arcunc 12 -

13 knots / kg more in the cone that the T1°O doubled yarn cone.

Table 7.8,9 furnishes the hainness count for range of fiber length
between 1mm to 8mm. Graphs show the trend. In the case of blended vare,
there is a reduction in mean hairiness count for all the length tested m going
from lower speed 7500 to medium speed 9500 rpm. "urther increase to 17,000
rpm, there 1s a reversal of trend. This may be due to opttmum doubling tension
achicved at the medium speed. At higher speed the abrasion agamst the conrace
area increases and synthetic being a high tenacity fiber protrude ourside without

getting sheared.

Whereas for cotton, at high speed, because of the air drag sheanng

action and less tenacity, the fiber gets sheared off resultmg mn less hairness



count at high speed. All length mean hatmness count for the nng doubdlec vasn
with old ring has shown a significant high value than THO agamst the normali

expected result.

A repeat study on count 2/32° K (100 % Cotron } with new ring has

given a low value than THFO as expected. This 1s due to the old rng giving =

higher spinnmg tension and consequent abrasion.
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GRAPHS
SAMPLE -1 2/30° (CP/c)

HAIRNESS V/s SPINDLE SPEED

1.1

19,000 »
7500 9500 11400 9,000 X
TFO TEO TFO RING DOUBLER

Spindie Speed in RPM )

Note: ————. Ring Doubler

—_— TFO

40



HAIRNESS V/s SPINDLE SPEED

1.2

E 5,000
- x

N !
N 4,500 !
n s
8 ya

4000 - /

y

3,500 A !
5 ; ’
§ 35000 3~
5 2,500
Z

2,000

’ i : | >
7500 9500 11000 9000 X
TFO TFO TFO  RING DOUBLER
Spindle Speed in RPM ——»
Note: W ————- Ring Doubler
TFO
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SAMPLE — T — 2/40° K ( 100 % COTTON )

HAIRNESS V/s SPINDLE SPEED

2.1
A
Y
5 20,000 -
x
- 19,500 !
N, /
2 /
19,000 -
‘g 18,500 /
e -1 !
oot /
% 18,000 -
-g 17.500 - /
;
7. 17,000 \J
f i i >
7,500 9 000 11.500 9 500 X
TFQ TFO TFO RING DOUBLER
Spindle Speedin RPM ~ ___,,
Note:  __ _ _ _ Ring Doubler
TFO



HAIRINESS V/s SPINDLE SPEED

2.2
A
Y
T
3.800
g x
§ 3,500 ;
g 3,200 4 ,;'
o 2900 - !
Q ;,‘
/
.g 2.600 -
< 2300
‘/
2.000
i i .i >
7,500 9.000 11,500 9,500 X
TFO TEQ TFQ RING DOUBLER
Spindle Speedin RPM
Note: o ___ Ring Doubler
TFO



SAMPLE ~ T 2/32°K (160 % Cotion) [ NEW RING |

HAIRINESS V/s SPINDLE SPEED

3.1

34,000 -

32,000 -

28,000 -

Number of Haitiness/1 mm
£
g

26,000 : >
! X

8,500 8,300
TFO RING DOUBLER

Spindle Speed in RPM

44



3.2

——

Number of Haitiness/2 mm

2

5200

5000

4800

4600

HAIRINESS V/s SPINDLE SPEED

f i. >

8,500 8,800
TFO RING DOUBLER

X

Spindle Speed inRPM.

45



7. CONCLUSION

From the study and subsequent analysis of results the following conclusions
may be drawn.

» CV of twist is high for all speeds of 110 compared to ring dovbling

upon the material.

» There 1s a marginal reduction m mean lea strength realized 1 11O
for all speeds in comparison to ting doubler cven though 1n some

cases 1t 18 not significant.

# There is a detedoration in the mecan single varn strength (Rkmyj

realized by TT'O yarn comparced to ring doubled vam.

%
!

» Breaking clongation of yarn is high for all the speeds of 71

comparison to ring doubled varn.
» There is no significant change in the mean U% between two SRS

but the CV of U% 1s high for 110 varn.



» [for a blended yarn, a reduction in hairiness counr of length between
1 to 8 mm is noticed at the mnittal stage of increase in speed between
7500 rpm to 9000 rpm and subsequent increase in speed resuis
the tncrease 1in hatriness. But 1n the case of cotton count, higher e

speed less 1s the hariness count for all the length between 1 t0 & mm.

» Less knots for a TFQO doubled yarn compared to ring doubled varn.
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9. ANNEXURE

ECONOMIC ANALYSIS

A detaled economic analysis has been tabulated for comparing rning

doubled yarn and THFO yarn. The different aspects such asg cost of machine,

production, capttal-cost, power cost, wage- Cost, reeling wages cic woere

constdered and the different values were tabulated.

ECONOMIC ANALYSIS

TFO RING DOUBLER
Cost of Machine [Rs] 10 Lakhs 55 laks
No.of Drums / Machine | 44 400
Production / drum jgms] | 320 169
Production / Machine / Shift,  46.08 6

| |Kgs) |

Production / day / machine [Kgs] ! 138 192

Capital cost  [20%)]

Rs to bc
recovered 3

2.0 lakhs

| Capital cost / day Rs 547.9 301.3
| Capital cost / Kg Rs 3.96 1569 )
| Power required / machine 30 P_____ _L _ 12up
Units required / machine 360 144
Power cost / day [Rs] 1440 575 s
Power cost / Kg [Rs] ! 10.43 300
Production / operative / shift f 92 Kgs |2 m/c} 192 Kg3m/c
Wage cost / Kg [Rs] ; 0.65 0.31 B
Rewinding Cost | Nil Rs. 2/ Kg
Reeling production / operative

1.09 1.33
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Consolidated :

Capital / Kg

’ 3.96 1.569

Power / Kg 10.42 3.00
Wage / Kg 0.65 0.31
Rewinding cost / Kg - 2 )
Reeling wage 1.09 1.33
Total 16.12 8.209
Difference 7.911

s ;

X EN



