EFFECTS OF SPINNIG SPEED AND COURT VARIATION ON THE

IRREGULARITY OF OE-ROTOR-SPUN YARNS

BY
ABDULLAHI DANLADI

A Thesis presented to the Department of Textile Science &
Technology, Ahmadu Bello University, Zaria, in partial fulfillment

of the award of Master of Science in Textile Science and

Technology.

Department of Textile Science and Technology,

Ahmadu Bel l o University, Zaria.

Novemrber, 1990.



i1

This research work is dedicated to the righteous.



iv

i

CRRTIFICATION

This dissertation entitled "EFFECTS OF SPINKING SPEED AND COURT

VARIATIONS OR THE

FRREGULARITY OF ODE-ROTOR SPUN YARES® by

Abdullahi Danladi meets ibe regulations governing the award of

the dagree of ¥aster of Scilence in Textile Science =nd Techoology

of Abmadu Bello University, amd iz approved for its contribution

to knowledge and literary presantation.

(Fame and Signafure)

Chairman, Supervisory Committee

(Rama and Signatufe)

Nenbar Supervisory Committpe

(Nawe and Signature)

Exterunl Examiner

(Name and Signature)

Head of Departmant

(§ame and Signaturs)

Dean, Peslgraduate School

+

Date: ————-L:Eb:l: -Q:S-[——n—

Q ' €'C\: ‘¥<s\\m\a....

aza-Zrneatr e
Date: M@[L-m.-_.“

frsF Sco. Mg

Data: ———ml—j-%yji?/.

Date;




44

Glory be o Ai?ah the master of knowledga, pé;ce be upon his
noble prophet Mubammad (S8.A.¥)> and those who follow ihe right
path. | | | |

II would like to thank and express my gratitude to my

supervisors Prof. B.G. Kolawole and ¥r. A.R.B. Ibrahim for thetir
assistance and guidence which made this research work a success.

My thanks also go to Mr. P. Adesina for his extremsly

valuable assistance during the spinning of the yarns used in this

rasearch work. o :H f

Finally, I wish to thank the entire staff of the departmanf

of textila sclence technology without whose assistance, this work

3
wouldn't have been a success.

A. Danladi

i AT



ABSTRACT
pen end rotor yarns were spun at six different counts, each
count at five different, speeds on a BD 200 nachine. A constant
twist factor and fixed opening roller speed were used throughout
the spinning operations. Qutting and wei ghing techni que was used
to analyse the spun yarns to assess the influence of speed and
count variation on the irregularity of the CE-rotor yarns.
Wster evenness tester was used to analyse the yarns for
irregularities, neps, etc.

Fromthe results obtained, it became clear that increasing
rotor speed increases the level of irregularity in CErotor
yarns, and increasing the yarn count (tex) fromfine to coarse
values also increases the level of irregularity of the rotor
yarns anal ysed.

It was observed that the level of irregularity in the yarns
produced was |low conpared to that of rotor yarns of simlar

counts reported in the literature.
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INTRODUCTION AKD LITERATURE REVIEY

1.1 INIRODUCTION

Few dinpovations in the field of Textiles have created such
intersts as open-end spinning. Despite tremendous efforts that
bave been made over the years tp further the development of ring
spinning, 1t seems to be generally accepted 1ibat, owing to
mechanical, technnlogical and, above all, economic 1imitations,
the potential of that well-established process has been virtually
exhausted and that further advancement will only be achieved
through an entirely new approach. This led to the development of
open-end spinning. The idea of OE-spipning was first mentioned
by Samiel Villiams as long as 1807. The first really commercial
machine, the BD 200 appeared in 1967, and since then n large
number of patents relating to open-end spinning and associated
mechanism bave been filed'.

Undisputedly, the advent of open-end spinning gave a fresh
inpetus to spinning technology as well as fabric design. About
two decades after its commercial use, ovpen-end spinning has shown
steady development to the point where in 1981, rotor represenled

some 70% world's total short staple spinning capacity (on yarn

weight basis).=

In conventional spinning, the fibre supply is reduced to the

required mass per unit length by roller drafting and then

(IV¥GIT WIHvNar WIHSVY



consilidated into a yarn by the application of twist. Twist
insertion starts at the leading tips of the fibres as they emerge
from the nip of the front drafting roller and works progressively
along the fibres. The whole process 1s carried out under
tension, so that there is cpportunity for the internal stresses
created in the fibres during drafting to ralax'.

In cpen-end spinping, the flbre supply is reduced as far as
possible to individual fibres, which are than carried forward om
an air-stream as free fibres. Thiz permits {internal fibre
stresses to be relaxed and gives rise to the term 'Free-fibre
spiening'. The fibres are prograssivaly attacbed to the tail or
'Open-end' of the already formed yarn. This interruption in the
fibre supply accounts for the allernativa name of the process
'hrenk-sp{rning".

Dpen-antl- spinning offers both economic and processing perfor-
mance advantages over ring-spinning™.

Bconomic advantages include: (1) lower lahour cost, (11) lower
power cost, (iii) cheaper raw matcrials, and (iv) larger
packages.

The processing performance advantsgas include: (1) fewer knots,
(11> fewer weak places, (i1i) low fault rate ({v) low hairiness
and less tendency for lint shedding'. 2.

Some of the properties of oupen-end spun yarns ave vary different
from those of more conventionally produced yarns. Tn some

respects, open-end spun yarns are indisputably better; i{n nthers,
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they are inferior or at lesst may appear to be Srf ahen Judged by
the criteria normally applied to rlng-spun yarmns, for exzample, 1t
15 ngreed that rotor-spun yarn:s are more even, have fewer
imperfections and fanits, bigher extensions, lower variations in
strangth and better abrasion resistsnce than carded ring-spun
yarns'-7. However, a rotor-epun ¥arn 1s weaker and harsber than
an equivalent ring-spur yarn. The advartages of rotor spinning
are however not always realised since the properties of rotor
spun yarns are generally influenced by small chaunges in spinuing
conditions such as rotor speed and doffing tube characteriwtlics,
and smnll diffarsnce in processing cond!tione, which, tagether
probably explain the many contraditions that appest in literature
copcerning rotor-spun yarn properties compered to ring spun yara
prﬁpertiés‘._

The prﬁject is intendad to spin different cogunts of OF-rotor
yarns at different speeds from the sawe sliver and determine the
leval nf\irregularity in each yarn produced. These levels of
irregularities will +then be compared tao see *the effects of
increasing rotor speed on yarn irregularity and the =pinning
system irrvegularity ss a wbole. The effects of varying yarn
count on the irregularity nf the yarpms produced will alsc be

sxamlned.
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1.2.1 BASIC PRINCIPLES OF OPER-END SRINNING. SYSTEN

3

!

* Ve s

Sever#] attempts bave been made to catalague and clsesify the
many =mbodiments of the OF prinsciple that have materialised over
the years. This is not simple, becavse many variables are
involved and certain faatwres are common to several of the
various systems'T. The varizbles include the stnte of materials
as it is fed to the operning system; the weihod of fesd; the peabs
of opening, wmeperating #and conveying the fibres; =nd the
tachnigues of reassembling the fibres and nf Jmparting twist to
then'. ' |

The nstﬂod.of fibre assembly was cnnsidered the mnst convinfent
criterion for classification by the Shirley Institute’.s.®,

These maethods are:- (1) vortex assembly, <{1i) axial aecembly

(113} discontinous assewbly and (iv) rotor assewbly,

1.2.1.} Yortex accembly Sysfem

i
There are great advantages 1In thiv method because thert are few
moving perts. Fibres are carried in a fluid vortex (air or water)
against the direction of withdrawl of the yarp, so that fibres

mking contact with the yarn become twisted arocund its axis and

thus attached to it. Wilh this method, powsr cousumption 1s low
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L aspeciniif with water vortex systems, but the twisting efficisncy
is low, honce weak yarns sre produced and there is considerable
o fibra lqss. |
| 1.2.1.2  &zlal ussesbly syolem

’Liif - % S
In thic aystem, the alrlone {ibres are channelled into & rotating
funnel, from which tke yarn emerges at the apex. Thus the fibres
ara collected about the axis of the yarn while twist 1lg itserted
by wome Bmechanical aeans, such ne n rotating gripper. u oDe
particular inierestisg esbodiment of this principle, the fibres
are funnelled into the twisting element by means of an c¢lactrost-
atic field.

8, _

HMecontinuows: astamhiy sgsien

S 1.2.1.3
‘ S

‘This methad incopratea meanss Lo pluck tufts of fibres from the

and of the supply package (normally roving) and to nverlap ithem
successlvely to form a strand, which ta then procesced in the
spinning olement. This method has not yet heen commercially

A

explnited.

tr
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1.2.1.4 Rotor ascembly system

Here, airbone fibres are deposited continuously upon the external
or more usually, the internal peripherial surface of a rapidly
rotating drum so as to form a ring of fibres, which is then
peeled off and withdrawn along the axis of rotation of the drum.
Thus twist is imparted and a yarn is formed.

The phases in open—end spinning operation generally comprises of:
(a) drafting, (b) fibre tramsport, (c) fibre condensation, (d)
twist insertion, (e) yarn-removal (f) winding of the yarn=.

Rotor system of spinning has wvery high production capacity
because the twist insertion phase 1is 1isolated from the yarn
winding phase, this enables high rotor speeds of 30,000 rpm to
more than 80,000 rpm to be achieved with rotor, whereas with ring
frame, the normal operating speed is about 10,000 rpm'-=.

In the literature, it is reported that the intensive development
phase of open-end rotor spinning which characterised the 1970's

has now reached a plateau'-=.

1.2.2 Q(pen-end rotor spinning technique

The technique of open-end spinning is illustrated diadramatically
in fig 1.1, which may be explained as follows.
Sliver is slowly drawn into the machine by a feed roller,

operating in conjuction with a spring-lcaded feed-pedal. The



rapidly rotating opening roller, which may be pinned or covered
with metallic card clothing, combs out the leading ends of the
fibres until they are released, when it carries them forward
virtually as individual fibres. It is possible to spin if the
fibres are fed in small groups, but, the larger the number of
fibres in the groups approaching the spinner, the worse the
resultant yarn is likely to be.

Provision may be made for trash to escape through an aperture in
the beater casing while the fibres are sucked through the transit
tube and onto the ipmner, grooved, peripheral surface of the
rotor. The transit tube may be tapered so as to create an
accelarating air-stream, which will tend to straighten the fibres
in flight.=-"?

Lord' suggested that the ideal fibre flux, i.e the number of
fibres in cross-section, in the tramsport tube was unity, sothat
the fibres entered the rotor end-to-end in single file, but he
pointed out that, in order to achieve this, the air speed in the
tube would be as high as 75w/sec for fine yarns and 600m/sec for
coarse yarns. In practice, the fibre flux in the tube is greater
than unity, good results with a flux as high as 7 or 8 has been
reported in the literature.'.4.M?

Some straightening of the fibres should occur as they enter the
rotor, since the surface speed of the rotor is greater than the

air-speed.




Centrifugal force flings the fibres outwards and presses them
onto the collecting surface of the rotor, whbere a ring consisting
of many layers of fibres forms. To start spinning, an existing
yarn (prime yarn) is introduced through the exit tube. Since the
rotor and the air contained in it are rotating, the yarn tail is
also caused to rotate. Centrifugal force throws it against the
inner peripheral surface of the rotor, where it makes contact
with the ring of fibres. As soon as this occurs, the prime yarn
is withdrawn, and yarn production begins. REach revolution of the
yarn arm puts a2 turn of twist into the yarn in the exit tube,
and, since there is little to stop it, some of this twist leaks
back along the yarn arm to the rotor surface, which causes the
tip of the prime yarn to become entangled with the ring fibres,
which can then be progressively peeled off the surface of the
rotor to form a yarn.' The yarn produced is simply wound onto a

package, usually a cheese,

1.2.3 YARN IRREGULARITY, ITS CAUSES AND EFFECIS

1.2.3.1 The iacidence of irregularity and its effects

All staple-fibre yarns vary in linear density, and most problems
of yarn quality are related to this basic property.*®
Irregularity in yarns is recognised in one of a number of ways:

(1) wvarifation in linear density,



(ii) wvariation in thickness as seen by the eye,
(1ii) variation in twist,
(iv) wvariation in strength

(v) variation in colour.

All these arise irom the same underlaying cause i.e. the uneven
distribution of iibres along the length of the yarn. This
produces variation in the number of fibres per cross-section and
in linear density. ¥hen twist is inserted in a yarn, it is
distributed in such away that the angle of twist is approximately
constant. This means that thin places have more turns per unit
length than thick places, and are relatively hard, wereas thick
places are soft and comparatively bulky. This accentuates the
visual appearance of irregularities®.''.

The combination of varying number of fibres per cross-section
with varying forces binding these fibres together (bacause of
twist variation) leads to varying temsile properties.

For the purpose of processing efficiency, and in the interest of
cloth appearance, there are level of unevenness beyond which the
yarn is unacceplable; these are not necessarily the same in the
two cases.®

Colour variation in single-fibre yarn is not usually related to
variations in 1linpear demnsity but to inadequate mixing of
differently coloured fibre components of the blend. VWhen blends

of different fibres are used, there is also the possibility of
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uneven distribution of types of fibres; this can produce colour
variations on subsequest yarn or plece dyeing 1f different types
have different dyeing characteristics, and can also Dbe
responsible for increased variability of yarn strength.

Vith the exception of colour variation, all other forms of
irregularity arise from the first, the wvariation in linear

density.

1.2.3.2 Qauses of fxragularity

A broad clessification of the causes of yarn irregularity has

been given by Martindale.'?®

1.2.8.2.1 Pruperties of raw mierisls

The degign and adjustment of spinning machinery is in effect a
compromise which aims at processing at an optimum efficiency the
majority of fibres ir a particular mixing. Hatural fibres have
variable properties and set the spirner a variety of problems., A
major variable is the fibre length. However, other wvariables
such as surface character, finness, shape of cross-section,

maturity, crimp, etc, bhave some affect an the yarn vroperties,
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1.2.3.2.72 Inherent shori coming in yarn msking & preparatary
BALALRGK T & -

In meny esgineering processess the units from which the finai
prodact emerga are posiitively controlled by band and machine and
only a fow thousands of as 1nch tolerance is allowed. However,
in spinning operation, the indfvidual fibres are only negatively
conftrolled at times they arve carried forward by alr currents
{#. . rotor spinuing} or carried along by suvrrovading fibres, or
they are held in a position by friction and twist,

Fibre manipulation by rollers, aprons, gills acd otber machine
parts 1s bhamperad by fibre variation, 2and the machines can only

be set to give the bast rasulis within the limits {mposed by the

o

meterial.

The ‘'drafting wave' is one example of irreguiarity due to the

l1nability of a drafilng system to contiral each fibre. Vhere
rollar drafting Is nsed, the digtanca from ome nip to the other
is greﬂtér than the leagth of the shorter fibres., These short
fibres *‘float' in the draftlng zome and mouve forward 1a an
irregular but cyclical manner which results in {he d;afted strand
having thick and thin places. The wavelength of this type of
irregularlty i{e about 2.5 times the mean fibre length but ie not

necessarily constant for a particular strand. In addition to

varylng wavelength, the amplitude of the drafting wave is also

varfable. Imn rotor spinning where the sliver produced by the

..rrHSV”
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cards is cunverted{ to yarn, only a small draft used, and due
to the 1arge deg—f‘;e of doubling obtained drafting waves dn not
arise but other variatins peculiar to the system are found, e.g.
variations between the card slivers fed to the rotor. = °

A= the rotor diameter increasas, the number af wrapper fibres is
increased owing to the greater insertion of false twist, while
the miminum twist factors and the number of wrapper fibres are
reduced. DNespite fewer wrapper fibres, the influence of the
greater. sumber of wraps by the Iindividual wrapper fibres

predominates often, so that yarn spun with greater rotors display

a more proonounced OB character.

1.2.8.2.3 Mechanically defeclive machinery

Bince machines even in good condition produce irregular yaras, it
is reasunable to assume that deffective machinery will increase
the amount of irregularity. The iwmplementation of an efficient
maintenance system is essential 1f the level of irregularity is
to be kept within bounds. Mochines drift out of adjustment,
bearings become worm, components get damnged (e.g working angles
of the teeth of the combing roller im rotor) lubrication systems
clog and dirt finds its way into the mechanism. Nany spinning
machine mechanisms are based on rollers and thelr associated
drives. Fauliy rollers and gear wheels usually produce ceriodic
variation, a fact which belps the techmnlogist to tract down the
probahle cause by analysis of the traces made on the evenness

testear.
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1.2.3.2.4 External causes

To achieve a first class product, a first-class teanm of managers,
techniciapns 2nd operatives is aessential. Schemes nf mminteanace
and quality control which leock good on paper cen be reduced to
second rate if the operatives neglect their dutiaes. Poor
placings, careless olling and cleaning and general slack work can
spoil yarn. Automation of machires greatly improves the quality

of the product.

1.2.3.3 EFFECTS OF IRREGULARITY

The knowledge of nature and causes of irregularity will not be
much appreciated without understanding how it effects the yarn
and fabric produced from the material’’.

J.E. Booth® gave a broad classification of the effect of irregu-

larity.

1.2.3.3.1 Strength

Thin places whether in slivers, rovings or yarns will be weak
places. As the irregularity of any strand {ncreases, &0 doas the
chance of it beaking, this will cause lower machine efficlency
and the repair of breaks uysually means the introduction of other

faults, such as thick places at the plecing or knots in yarns.
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Due to the introdwetion of twist in yarn uhich_Pelps inbinding
the fibres together even in weak places, the rslafionahip batwesn
{rrngulofity and strength is not as straight forward as might be

pxcpectad.

1.2.3.3.2 Fabric apgearance

M
e

3

)

Faﬁric  prnducad frum spun yarns will posgsess irregulariiy in

appearance becauvse of certain amounts of irregularity in the yarn
sthich iﬁ inevitable. Tha surface variation is soms ways give
'charaéf;r' to a fabric, but excess of variation will produvce a
fabric with an objectionable apprearance. The way and manner in
which yarn irregularity affects a fabric depends on several
factors e.g5. the type of variation (peripndic or nomn periecdic),
the fabric structure, fabric dimension, use of yarns (e.g warp or
weft) n@? fabric finish,

Vhere ulinft-yarn contains periodic faults, fabric fault known as
'diamond bars' and 'block barns' can arise.

Tah

1.2.3.3.3 &tripy knitted goods

In somy weys tho weaver fares little better thaa the knitter
because the irregularuty in one set of threads may be partially
concealed by the other set. In & weft knitting mwachine, the weft

must stand on its own feet, ae it were. Knitting machines are
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set to produce a given quality of fabric frow a known count of
yarn. When count varies from cone to cone or where one cone

contains yaro of differing count, the result is stripy fabric.

1.2.3.3.14 Nyeing and finishing faults

The thicker and softer parts nf the yarn take up more size than
the ihinner and harder regions, after the desizing process perior
to dyelng, the distribution of residual size may be uneven and

caus:s difficully in achieving a level dyeing.

1.2.4 TARN FYENNESS 1¥ OPEN-ENFD SPINNING

Open-eud yarn 1s said to have a better evenpes than ring yarn,
but the truth of this statement depends on the error waveleugth.
It umns been shaown that errnrs are reduvced when the error wavelen-
gth in the yarn is less than the circumsference of the collecting
surface. In practice the main advantages in open-end spinning as
far ns avennass 1s concerned originate from the suppression or
avoldance of draftingwaves and the manufacture of large packages.
In consequence of the multiple doubling inberent in the layering
which occurs in rotor-iype oper-end spinning, there is usually an

improvement in the skort-term regularity of the yarn. However,
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long term variations arising from prior processes are not greatly
affected.® "

The normal unevenness of a yarn copsists of a spectrum of
wavelengths, and apart from the obvious effects caused by
suppressing the short wavelengthe, there is also an effect on
transients. Buppression of the short-term wavelengths tend to
“smear* sudden changes in linear density. It is unlikely that
elub-1ike faults will be produced, and such faulls that are
produced are likely to have slowly tappered ends, the lenglh of
the tapered portions being at least several inches long.

Long-and medium-term varfations affect the CV of linear-density.
The normally measured CV 1s the integral of the errors nf all
wavelengths within the capacity of the measuring device. Thus
suppression of only the short-term errors still leaves those of
longer wavelength,

Yarn evennes deteriorates beyond the theoretical values hecause
the bridging fibres fail to assemble on the yarn at the first
opportunity. I1f tbhe fibres are heavily crimped and tend to flow
in bunches, delay in assembly cavses thin spots Lo be created
followed by thick spots. The bridging fibres are laid once per
revolution of the rotor, and an error wavelength equal to the
rotor circumference can often be detected. Particles embeded in
(or damage to) Lthe vee of the collecting surfaces aloo provides

error of the same wavelength. The chances of such particles
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ﬁejng depuéited depends on how well the fibre stncg has.been
cleaned. '

Jt 1s clear that 1o gel even yarns it is pecessary to tLake
particular care in the prior processes 1o achieve evenness and
cleanliness af the sliver to be used for spinning, and it is also
necessary to use appropriate fibres®.

Damage to the combing roller can also produvce a periodic defect
of several times the wavelength jost discussed. It is clear that
dovbling is unable to help much with defecis cavsed mschanioally,
antd the area of greatest bepefit is in the wsuppression wr
avoldance of drafiing waves. While it 1s true tbat the multiple
doubling helps but little wiib the loug—term errocrs, there 1s an
advantage which arises from tbe fact that ppon-end spinning
machines produce large packages. ¥ith ring yarns, it 1s possible
for the bobbins to be used in a dissimllar order to that 1in which
they were produced. In this case very long-term errore in the
yarn are broken up, and there are yarn count discontinnities at
sach bobbin change. The defwscis in the fabric bBecomr mae
evident than if strict order bad been preserved. ¥ith large
packages such as those produced fn ppen-end spinning, any nudden
changes are ionfrequent and much less noticeabla™. '?

There are various metbods of seasuring ang assessfngl
irregularity, the cheapest and qulckest method for yarn at least,
is Lo make » visual exoamination by lpoking at It as a yard or sp

is drawn off the package by hand. At the other extrem:, highly
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complicated electfonic apparatus may be used. Some of the
important methods are given below: ! B

Visual @methods; Blackboards, drums, phutugraphic. dev;ces.
projection. | o 4
Cutting and weighing methods; hank wrapping, count variation,
short cut lengths.

Variation in thickness under compression; LINRA roller yarn
diamater tester.

Elactron;c capacitance testers; Flelden-Walker, Uster.

1.2.4.1 The ‘VUster®' evemmese teefer |

The apparatus consists of two osclllators which bave equal
frequencies when there is no material in the measuring capacitor.
¥Yhen the two frequencies are superimposed the differemce 1in
frequency is zero. The presence of material im the capacitor
causes 1ts capacity to change and so alter the frequency of the
oscillator. There will then be a difference between the two
frequencies which varies according to the amount of material
between the capacitor plates. BSuitable circuits translate these
frequency differemces into sigmals which (i) are indicated on a
meter, ¢il) drive the pen of the recorder, and (1ii) are fed .‘:.1:1'.1::i .
the inteératur which indicates the average irregularity either as
percentage mean deviation or coefficlent of variation accordiag
to the q?del used. g
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1.2.%

Rotor #p;ﬁ OB yarns fparticularly short staple cotton yarn) and
other urxcoventipnal yarns ars now coming forward, notably in
coarse counts fer use in the carpat and home furnishing.
Streoscan pictures of these new type of yarns show the complexity
of the surface arrangement of the fibres on the ocuteide of their
fibrous structures, and, at the same time, gives some idea of
their interval structres.’:'? |

The internal arrangement of the fibres in the yarn are baét
studisd by direct examination of distribution of single fibre in
the body of the yarn ard by analysing their migration in the
cross—section of tbhe yarn and along its length.'? '}

The significance of the fibre shape has been discussed in the
literature and in various conference papers''. A particular
significance nof the shape of the fibre and the use msde of 1its
length being duely emphasized. ‘ S

A textile product 1s a complex system which cannot be considered
structurally as a homogeneous body, but rather should be seen as
a complex of partial groupings of elementary particles. Its
general classification will depend on the znalytical approach to
the pruﬁlem assumed, thus e.g in a Morphological approach, single
fibre éould be taken as yarn elements. In nonwovens, the
alenents;nill be fibre and bonding agents, while in other textile

products, they might be even spun yarms or filaments.
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In a hroad sense the word or term "yarn structure® includes not
only the geometrical properties of the yarn such as bulkiness,
twist, appearance, bairine=s nand dirregularity, but nalso the
relations between the fibre and yarn properties. The interaction
between single fibres and the arrangement 1in the yarn body
analysed by means nf the sectiopal distribotion of the
longitudinal arrangement of the length and fibre shapes are
features of the structure in the narrower sense'!',

The shape of the fibres, its arrangemenrt and the position of the
textile structvre are accidentinl, and, it 1s therefore necessary
to use the mean value and 1t variation in subsequent processing,
It {s known that the pumber of fibres in 1kg of a textile product
mry be as high as 6§ x 10% tn 2 x 10“ dependfng on the nature of
the raw material. The cnrresponding number of fibres depends on
the fitbre finenre=s and staple length., Cotlon rotor spoan yarn
should contaln 90 to 100 fihres ip its cross-section, whlle robor
spun yarps desigred for vse in carpet shonld contaln 200 or more
fibres 1f they are tn be spun successfully.'.=."?

Fibres have different shapes in the texti{le structure, each shape
is characterized by 1ts corresponding fibre extent coefficient
Kp, wbile space arrangement i neglected. As the r1eal wean fibre
lengtk and {its variation can be determined after every
technologlical vperation, Kp coeffictent provider.  genoral

characteristice for tbe assossment of the fibre length explolta-
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tion in any given texitle structure. Moreover, it iandlcates
indirectly the characteristics of the fibre shape distiibution,
and consequently the strveture in the direction of prodoct
orientation'?.

In rotor spinning the fibre vatanins thelr sbapes to a greater or
lpsser extent, even al the colleclting surface of the rotor and
after yarn formation this c<hapes remaln in the yarn and Lextlle
product.

In contrast witbh cotton ysrn, Lhe elongalion of robor cpun yarns
for man made fibres was sowewehal lower than that of ring spun
yarn from the same flhbres; the Uster dricgularity value of rolar
gpun yarns were however found to be better than those of the ring
yarns as expocted. -7

The inner structure of rotor spun NNF yarps as chmeateri=zed by a
statistical wmodel of the Jongitudinel dicbtyibation of the
effective fibre lenglh is enl!raly different frow that of lLhe
ring spun yarns.'?

Xeasurement of the internal structure of Lhe yarss eugpoests that
the yarns which are 1ot spun from MNF differ distinctly in
structure from comparable ring spun yarus. The fibre length
exploilation in rolor yarns is about 50%, bul Ie known fhatl Lhe
fibre strangth exploitation in tensile strepgih of cosventional
ring spun yarn range= fraom 0.45 Lo 0.55, depending on Lhe fihie.
Hence, 1t follows that iL 45 not to be expecled thal similar

effectiveness and consequently, a similar tensile strength effect
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will be achieved, with fibres exploiting only half their length
in the yarn. Accordingly to obtaln the desired tensile etrength
in rotor spun yarns, it will be necessary Lo choose a suilable
fibrous material with regards to the epecific coeffliclent of ibe
fibre length and tensile strength expoitation typical on the
particular system of spinning to be used. This selection can be

helped by the use of Lhe equation.

Rele = Ry
where Re = the itenacity of tbe filve
Ca = coefficient of the [ibre slresgth exploitation in the
yarn,
R, = yarn tenacity.

1.2.6 EFFECT (F FIRDE PROPERTIES OF OE-ROTOR YARN

Three basic properties will be coveldered, pamely:- Plbre length,

Fibre finenece and Fibre strength.=.€.'!

1.2.6.1 Fibre lewglh

As the fibre lepgth increases so does tbe possibllity of fitres
wrapping themselves around the yarn core, giving more ubvious
lonk to the OE-yarn. This means tbe yarn irregularily lucreases
due to more wrapper fibre formation, bowever, as Lbo fibre Jength

increases the yarn strength alsn increases.
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1.2.6.2 Ellwe Fineness

RN 1
Martindale'™ shows that the irregularity in the sirand is
depemient Jpon the average nuuwber of bilres in a cross-section.
- ¥ith a greater oumber of fibres 1o the cross-section, the basic
irregularity is reduced. For » given count the average number of
fibres in tbs cross-sectipp will depend on the fibre finness; the
finer +the fibre, the Yigher +the number and the lower +the
Arregularity.
As the yar; bacowes finer, the number of fibres in the cross-
section diminishes and the irregularity increases until a pojnt
is reached when epinning any finer yarn becomer impracticable apd
the spinning limit bas been reached. Vith coarse fibres, the
eplaping limits s reached falrly soap.

o i
1.2.6.3 Fitye strenglh o

4
In rotor spinning wbere cowmbing roller is used, fibre stresgth is
of great {wportance, because 1f the fibre is weak, as the Lufis
rre being flucked from the fed sliver by the teeth of the combing
roller, the fibres tend to break into shorter lengthe which are
deposited ip tha collecting surface nf the rotor az debris which

lower tha guality of the yarn produced there from™-'’.

3
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1.2.7 Count Range {n (E-spiuniug

It is often said that OE-spinning is applicable only over a
certain limited count range and that there are two main reasons
for this®, One is purely technical ip as much as il seems to be
true that this method of epinning requirez a certain number of
fibres in the yarn cross-section in order for the yarn to be
effectively withdrawn from the spiining rotor. Estimatas of
minimm number actually vary betweern 80 to 1207.%.7.0:,

The otker limitation is the ecoromic one, because above a certain
count level, the cost of spinning OB-yarn is actually lLigher than
for the riog system.’''® The point at which DE yarn becomes more
costly to produce tham ring yarn depends, to a great extent upen
the capital cost of the large packages and bhetter processing
performance of OB-yarns, the extert to which rewinding can be
eliminated, and the extent to which savings in raw materials can
be mzde.':

It has been claimed that 40 CC cotton yarns are hoth technically
and economically wviable, whereas doubts have been expressed

whether OE-spinning anything finner than 20 CC cny be justified.®
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2.2- 1

This is the machine used for spinning of the yarns used in this
Project, The principlezs of this type of machine are well known
and hzve besn described 1a the Jiterature, huwever, a brief
summary of ihe ezsential features of the machine iz given faor
conpl otenuss. o Lot .
The machine can produce yarn in tlhe 'cluunt range of 4.9 to 741:35:
for all commercial grades of cotton. It can procecs sliver in
the range of 2.2 tu 4.0 Ktex. Full-slzed yarn packages having
waights up to approxinstely 1.5kg are produced at production
rates uptc 100netres/min, or more depending on rotur speed and
yarn twist. _ ”

The rutor speed can ba set to any value upto 40, 000 'Iz‘-p?n and the
opaning rolleir spesed up to 10,000rpm. The stuudard change-wheels
enable drafts batween 36 and 225 to be cmployed.

The wachine is single sided with four spinning rof..o.rs and 1s
equiped with drive motors which drive the rotor, the fesd and the
conbing rollers. The speads of these rollers are ccmtz'-pllad with

the usie of transducer knohs.
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2.2.2 Production of yarn samples {

To produce a yarn, the required change wheels were obtained from
the appendix of the machine mannual. The number of teeth on the
lower and upper change wheelc depend oan draft which is obtained

as Tollows.

Sllvar count

Required draft =
Yarn count

Appendisx 1 shows tha draft and change wheels used. In some
cases, ihe draft used deviated a little from the calculated draft
becavse yarn samples tested did pot measure up to the expected
count. This was atiributed to the high count ol the sliver used.
In order to produce yarne at different counts (23, 24, 28, 29, 30
and A0tex) ‘he appropriate drafts were calculated and the right
change wheels selectsd (as shown In appendiz I). The opening
roller epeed wes kap® conetant at 6,000rpm. & constant twist
mltipliar of &7 was used and the corresponding withdrawal
speeds caloulated. These are shown in appendix I. Having
established the necessary spinning parameters for toe yarn
production, a speed of 17,000rpm was used to spiun all the abave
ment ioned counts, Slimilarly :zpeeds of 20,000, 23,000, 206,000 and

28,000rpm were used to spir all the counts.
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During spinning, the sliver was fed in to the drafting syﬁt;miut
constent openiog roller speed of 6,000rpm es & result of which
the fibres were daposited in the V-shape groove of the rptor

runnlog at o selacted speed. As ston as Lhis was done, a pri.;ﬂ..
yarn was fed to the rotor via the yarn outlet tube 1o initiate
gpinning. Ths prise yarn wac sucked is by sir curzent, aad the
end ipside the routur pee-oii the deposited fibres {rom the
culleciiﬂé surface and twist ike fibres to forw a couiineous yarn
which was later drawn put and wound cilo a yarn package.

¥
mo

2.8 Determination of Yarn Lrreegulacity

"
Fia

2.3.1 (uiting anxi Veighing Tecbnigue

The aethod used is based on the determipation of locali and
gunurai %rregularity, on twenty 300ma lengths. | I
Yar: p:;;es of mbout 800mn long were removed from a package ﬁ.
irregular intervals of about 2 meters. 20 of these were Xnotied
together to form e continous length wnd wound onto a convinient
haldar (ampty bobbind.

The small package nblained was mwounted by a suliable means so
that tha.'_ yarn could be freely withdirawn. Froe ibils 25 om lengths
Neré cuiéwith a razor blade.

The 25mm lengthse thus obtainad ware weighod with au analytical

balance which measures upto 4 decimal places. ;

¥
k)
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1L was ensured tbat the tep 26mm lengths, the masses of which
msde up a cn]nﬁn nf readings were all from mne of tbn 300mm
lengths of yarn, sn ithat at the end, =ach of the 20 cnlwmms nf
readlogs corresprnded to noe of the 800w le‘ngth‘ of yarn in the
original Eacfngﬂ. ‘
The above procadure wes done for esach nf the parn counts
produced,

An averpge af each 20 readipgs iv a group was caleulated aod
tabled to condense the Figurer as In tablea 3.1.1 to 3.1.30. Tha

irregularity for each yarn was calowlated and recomded in table

3.2,

2.3.2 fiskor evenpemes_Lont

The test was carried put In a conditinoed Jaboretory (at 60542%
r.h. and 20°42°C) after the yarns have heen stored for al least
48bre in the lnboratory. '

The wster eavenvess tester was used Lo measure the lrregularity of
the yarve produced at 23,000 and 28,000 rpm, the resulis nf these
teste wore expressed In terms of llnear uster irregnlarfty UZ.
¥uterial speed of 400m/min, diagram speed of 25cw/nin, range nf r
100% and evaluation time of 1 minute were used.  The varfation In
Lhe yarnmass per unit length was recorded as U% (inlegeal per
cent mean-deviation). For each yarn sample, ten U% readings ware
recarded.  TYahle 3.3 shows the mean nf the ten readdngs foor each

yarn with itn correcpomding munber uf thick mnd thin places.
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3.1 RESULTS

3.1.1 Determination of yarn irregularity

3.1.1.1 Cutting and Veighing Technique

X represents an average of 20 readings

IX-XI = Deviation from mean

1X-XI2% = Deviation squared

Standard deviation o

where n = number of values = 10

Coefficient of variation (C.V) = —-—=— x 100
X
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Mean range

%2 irregularity = (BS Handbook 11:1974)
Mean Mass x 3.08

The follpwing tables (a) show Lbe values X with tbeir deviations,
The veadings, of woighl delarmipaliva were condensed Lo groups of
10 and the corresponcing ranges iu each group detersmluved. These

results are chown in tables (L),
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Table 3.1.1: wlex yar spee
(a) Valuecs uf X with their (b) Grovps and Lbeir ranges
Deviations

Value : Deviation . Deviation® J|Group : Range : Group : Range
X Pogx-x o G 1x-ye i i ;

6. 00 2 0.02 3 0.0004 1 r 2 : 1 : 2

5.97 ! 0.01 ! 0.0001 2 : 2 12 : 2

5.987 H 0.01 : 0.0001 3 : 1 13 : 2

5.88 3 0.10 z 0.0100 4 s 2 : 14 $ 2

6.21 1 0.23 : 0. 0529 S :+ 2 : 18 : 2

6.10 ; 0.12 ! D.0144 6 i : 16 2

5.98 H 0.00 : D.0000D 7 H 2 : 17 : 2

5.96 S 0.02 : 0.0004 8 H 3 : 18 : 2

5.96 : 0.02 § 0.0004 9 : 2 : 19 2 2

.81 . 017 :  0,0280 ARl 320 kol

- : : : ; Mean :

X =5.98: - Lo ARG AL S FRgs 1 200

y =0.11, C.¥ = 1.83%, Trregniarity = 10 85%,
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(a) Values of X wilk their {b) Groups and Llbelr ranges

deviacvicn
Valse : Devialion : Deviatiou” }|Group : Range : Group : Range
X D & { I S © ¢
5.70 : 0.07 3 0.0049 i 32 & ¢ 2 s 3
5.60 3 0.17 : 0.0289 2 : 2 12 2
5.74 : 0.03 H 0.0009 3 3 : 13 1
5.63 : 0.14 ' 0.0196 4 : 2 : 14 H 1
TS : 0.06 3 0. 0036 5 1 3 15 2
5.73 3 0.04 3 0.0016 6 : 2 : 16 2
5.72 2 0.05 - 0.0025 ¥ 3 3 = 17 2
6.01 : 0.24 : 0.0576 8 e : 18 1
6.03 : 0.26 : 0.0676 g : 2 : 19 : 3
0.79 H 0.02 3 0.0004 10 __ s 3 3 20 3

3 H : Mean

I=5.770 i 0,1876 Porange © 1,95
v = 0.14, C.v = 2,5%, Irregularity = 11%
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Jable 3.1.2: 23iex yarn at the speed of 20,000rpm

(a) Valuves of 1 wiih Laelr (b) Croups ard thelr ranges
Deviatioas
Value : Deviation : Teviallen™ | |Geoep @ Range : Group: Range
X ) © (I SN D & i :
5.70 : 0. 07 : 0.0049 1 : 2 : 1F 3
5.60 : 0.17 : 0. 0289 2 : 2 1 12 2
5.74 3 0.03 s 0. 0009 3 y 3 3 13 1
5.63 : 0.14 : 0.0196 4 H 2 ;. 44 1
5.7 $ 0.06 : 0. 0036 5 i 15 2
5.73 ) 0.04 3 0.0016 6 2 io 2
5.72 : 0.05 : 0.0025 7 : 3 v 3T 2
6.01 3 0.24 ¥ 0. 0576 8 : 2 3 18 1
6.03 s 0.26 $ 0.0676 ¢ H 2 s 19 3 3
2.79 i 0,02 i 0, 0004 8 3 3 20 = 3
X = 5.77: : 0.1876 : : Mean : 1,95
- i 3 ; ranye:
r = 0,14, C.V = 2.5%, Irregularity = 11%
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Iable 3.1.3: 23tex yarn at the speed of 23,000rpm

(n) Values nf X with their (hY Groups and their ranges
Deviations
Value : Deviation : Deviation?® : :

) & (I 1x. %17 | Group | Range | Groupl Range
c.oU0 0.48 3 0.2304 1 3 3 P Y 3
6.70 3 0.58 : 0.3264 2 : 3 3 12 3 2
6.26 0.13 3 0.0169 3 : 2 1 13 3 3
5.80 0. Jd2 i (.3024 4 : 3 : 14 2
5.80 : 0.32 2 0.1024 L - 2 I £ 2
5.70 : 0.42 : 0.1764 6 : 2 16 2
6.40 : 0.28 : G. 0704 7 : c 17 3
6.32 0.20 H 0.0400 0 : v ;18 o 3
5.84 0.28 0.0784 o : 3 : 19 3

2,70 3 0,37 i U.2009 1) 10 s 1 i 0 s 3

3 3 s : Mooan

I=6.12; : 1.2986 3 iorpoges 2.5

v = 0.38, C.V = 6.21%, Irregularity = 13.20
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Iable 3.1.8: 23iex yarn nf ihe speed of 206,000rpa

(a) VYalues of X with their

(b) Groups and their ranges

Deviations
Value : Deviation : Deviation®
X : -X1= |l Group i Range : Gro "E Range
5.80 0.00 s 0.0000 1 2 11 2
578 ¢ 0.04 0.0016 2 2 12 3
5.84 0.04 0.0016 3 2 13 2
5.91 : 0.11 0.0121 4 1 14 2
5.61 0.21 0.0441 5 2 15 1
5.74 0.06 - 0. 0036 6 2 16 2
5.63 : 0.17 0.0289 7 2 1 17 2
5.81 $ 0.03 0.0009 8 3 18 : 2
5.84 : 0.04 0.0016 9 2 19 1
oL ) 0.11 0.0121 10 1 20 3
X = 5.80: 0.0776 Mean : 1,95
i i i Range:
r = 5.80, C.Y = 1.6%, Irregularity = 10.91%
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Table 3.1.5: .Eﬁm_mn_.at,_.thn_amnu_nuﬂ*QD_anm

L3

(a) Values of X with their {b)} Gropups and their ranges
Davialions
VYalue : Deviation : Deviation® : : :

X SN & (I 1x-X1= ] Group i Repge i Group! Range.
.45 H 0.02 : 0. 0004 1 : 2 : 11 3
5.40 H 6.03 : 0. 0009 2 : 3 r 12 2
5.25 H 0.18 H G. 0324 3 1 3 : 13 3
5.60 P 0.17 : 0. 0289 4 3 3 : 14 2 ?
5.40 ; 0.03 : 0.0009 5 : 2 LA 5 3 |
5.40 : 0.03 : 0.0009 6 : 3 16 2
5.45 0.02 : 0.0004 7 : 3 : 17 3
5.55 : 0.12 :  0.0144 8 : 2 : 18 : 3
5.40 0.03 : 0.0009 9 : 3 : 19 : 2
6,35 : 0,08 : 90,0064 0 2 2 20 . 2

H : : Mean :
X =5.33; :  0.0865 : L rApgei 2,08
r o= 0.095. C.V=1.8% % Irregularity = 12.4% é
)
: i

E
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Iabla 3.1.6: 24tax yarn at the speed of 17.000rpm

X

6,22

(a) Values of X with their (b) Groups and their ranges
Deviations

Value : Deviation : Deviation®

XX i 1X-X12 }lGroup i Range i Groupi Range
6.10 $ 0.01 z 0.0001 1 : 2 11 2
6.11 : 0.02 0.0004 ¢} 2 3 2 12 = 1
6.11 ! 0.02 g 0.0004 3 H 3 n e 2
5.83 : 0.26 0.0676 4 : 2 j4 : 2
5.87 H 0.22 2 0.0484 ¢} 5 H 2 1% 2 2
5.94 : 0.15 : 0. 0225 r 6 : 1 16 : 2
6.19 3 0.10 0.0010 7 : 2 17 = 3

- 0.13 : 0.0169 8 : 3 1B 1
6.31 - 0.22 0.0484 9 : 3 19 2
2.99 i 0.10 : 0.0010 10 : X 20 1

3 H : Mean :

2 0. 2067 H : rapge: 2.00

vy = 0.15, C.V = 2.40%,

Irregularity = 10.91%
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Iable 3.1.7: 24tex yarp at_the speed_pf 20, 000rpm

(a) Values nof X with their (b) Groups and their ranges
Daviations
Value : Deviation : Deviatipn®
X i IX-x i 1X-X12 || Growp i Bange ! Groupi Range
5.91 g 0.00 : 0.0000 1 : 2 £ 2% ¢ 2
5.83 H 0.08 : 0. 0064 2 - 2 r X2 2
5.90 H 0.01 : 0, 0001 3 ? 2 T 13 2
6.01 3 0.10 0.0010 4 : 3 : 14 2
5.83 : 0.08 0.0064 5 § 2 : A5 3
5.90 : 0.0% a, 0010 6 ¢ 1 : 16 3
5.91 ; 0.00 0. 0000 7 : 2 : X7 2
5.97 3 0.06 : 0.0036 8 : 2 ¥ 318 2
5.97 : 0.06 : 0.0036 9 : 2 : 19 ¢ 2
.80 @ 0 002 : @ 0.,0004 || 10 : 1 _: 20 : 1
H : t : ¥ean :
X = 5.91: : 0. 0235 : 2 orange: 2,00

v = 0.05, C.YV=0.09, Irregularity = 11.05%
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Inhle 3.1.8: 23liox_yarn.at the speod of 23, ¢00rpa

(a) VYelues of X with their (b Groups and thelr rauvges
Deviations

Yalue 1 Deviation : Deviation= H

. L

X H X=Xy _ i LX-¥02 gropp # Ruug&_i.ﬁLuuni_Bnnaﬂ_

6.20 0.15 ¢ 0.022% 1 ro2 @ 1 2
5.95 0.10  :  0.0100 2 ¢ 2 : 12 : 3
£.90 0.15 :  0,0275 3 i 2 3 13 : 2
5.95 0.05 : 0.0025 4 r 2 14 : 3
6,10 : 0.05 : 0.0025 5 H 2 R § 5 T 1
6.00 0.1¢  :  0.0100 6 ¢ 2 16 : 2
5.085 : 0.10 : 0.0100 7 2 r 17 2 P
6.40 0.35 :  0.1225 8 : 2 ¢+ 18 : 2
6.05 0. 00 0. 0000 9 : 3 : 19 : 2
6.00 0.05 0.0025__[1 10 s 2 i 20 i 2
: : 3 Mean

X = 6,05; ; £.190¢ : : Ropge: 2,1

o = 0.147, C.V = 2.437, Jrreguiarity = 11.27%
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Table 3.1.9: 24tex yorn at the speed of 26,000rpm

(a) Values of X with their (b) Groups and thelr ranges
Deviations

Value : Deviation: Deviatlion®
X 1X-x1 i 1X-x1= | quup__é_ﬂnnge_i‘_ Gr uuu?_Hmme-_
0G.17 3 O, 00 : 0. 0000 1 H Z - 183 "
6.08 : 0.09 P 0.0081 2 2 52 3 2
6.10 : 0.07 - 0.0049 3 2 13 2
5.98 : 0.19 . 0.0361 4 s 3 . 14 2
5.67 - 0.50 : 0.2500 5 2 16 p
8.13 3 0.04 3 0.0016 6 : 2 2 16 2
6.21 : 0.04 5 0.0016 T g 2 s AT =& 2
6.21 : 0.04 3 0.0016 8 s 3 : 18 : 3
5.99 : 0.18 : 0.0324 9 : 2 : 19 3
5,40 H 0.77 i 0.5929 10 : 3 : 20 : 3

Mi:an
X =6.17: : 0.9436 : : Range: 2.3
v = 0.32, C.V =6.25%, Irregularity = 12,10%



Tabls 3,1,30: gitem yurn atk thp epond pf 28 000rpm

(a) Valuns of X wilh bthelr () Gronns and thair ranges |

bevlallons

Yalun : Deviatlom: Tosiatina”

X N 3 571 1X-X17 HGroenp i Range i CGrowpl Range_

1. 85 : 0.03 ¢ 0. 00D 1 : 2 B 3
b, 85 : ¢.03 0. oGen 2 : 2 r 12 2
5,45 : 0.3 0. 0000 3 : a HE 4 B 2
6. 08 : 6.23 Q. Chn 4 : 2 I X B 3

5.65 H ¢. 11 0.0 5 H 3

1
o
0

0.85 H 0.o3 0. 0000 1 : 2 ' 16 3
0.75 : .07 p.00gn 7 : 2 R A 2
G3.85 : G.93 . annn B 3 7 S - S 2

5.80 ' G.02 0. 0004 9 : 3 1 19

a2

5,68 e 7 - 0. 0ra0 10 s 3 .20 & 3

¥ean @

[
-
aa

3
|

N
I

X=6.13: : 0. 120% H Tenga: 2.40%
l:l ;I
e = 0.116, C.V = 1.99%, JTrregunlarity = 13.5% :



a4

Table 3.1,11: aﬂiﬂx_xnLnqnL_Lhn_ﬁpﬂnﬂ_ui_lz4ﬂﬂﬂlaﬂ

(a) Values of X with their (b) Groups and their ranges
Deviations

Value : Deviation: Deviatipnz

- ; [X-Xt i 1 X-X[* ﬁnuua___i_xnngg_i_ﬁLpuyi_Eanga_
6.90 : 0.02 0.0004 1 : 2 11 2
6.81 0.11 n.0121 2 ! 3 12 3
6.92 0.00 0.0000 3 2 13 3
6.95 0.03 : 0. 0009 4 § 2 14 2
6.94 0.02 0.0009 i : 2 15 2
6.71 0.21 0.0441 6 3 16 2
6.78 0.14 0.0196 7 : 2 17 2
7.01 0.09 0.0081 a 2 18 3
6.99 0.03 0.0009 9 2 19 2

i % ¢ p.21 ; 0.0441 || 10 3 20 2

Mean :

X = 6.92; L. iHoy range: 2.30
r=0.13, C.V = 1.87, Irregularity = 10.80
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Table 3,1,12: 20tex yarn ai the speed of 20,000rpn

(a) Values of X with their (b) Groups and Lbheir ranges
Deviations
Value : Deviation: Deviaticn® : : :

X i 1X-X1 1X-X12 Group i_Ranga : G;nupiuﬂnage_
7.00 : 0.05 : 0.0025 1 3 3 : 11 2
7.01 : 0.04 : £.,0016 2 s 2 : 12 2
6.94 ! 0.11 : 0.0121 3 : 2 ¥ I8 3 2
7.08 : 0.00 : 0.0000 4 : 2 : 14 3
7.10 : 0.05 :  0.0025 8 H 3 : 15 2
6.99 : 0. 06 0. 0036 [§] : 3 : 16 3
7.09 : 0.04 : 0.0016 Vi : 3 s 17 3
7.20 : 0.15 : 0.0225 8 : 2 : 18 2
6.98 ! 0. 07 : 0.0049 9 : 2 : 19 3
7.14 : 0, 00 ;0,008 10 : 3 : 20 - 2

X = 7,05: T 0.0594 : : Mean : 2.45
range:
v = 0.08, C.V=1.15%, Irregularity = 11.28%
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Iable 3.1.13:  2Btex yara al the spead of 23 000rpm |

(a) Values of X and their {b) Groups and tﬁeir ranges ;
Deviations :
Value : Deviation: Deviatian® : 3 :

X i 1X-X)] § 1X-X1+ Grougp : Bauge { Grnupf Range_
6.95 E 0.65 0.0025 1 : 2 11 2
6.70 :  0.20 : 0. 004 a » 12 ;4
6.70 : 0.20 : 0.004¢ 3 : 2 : 13 : 2 ;
6.70 P 0.20 0.¢040 4 : 3 : 14 3
6. 95 := ﬂ.Oﬁ : 0. 0025 ] : 3 15 2
6.95 : 0. 05 : 0. 002% £i : 3 : A6 3
7.10 0.20 0. 0040 7 H 3 17 2
7.05 | : 0.18 0.0225 4 : 2 18 2
6.85 0.040 : 0. 00245 9 : 2 19 3

710 ; Q.20 : 0,0400 1] 10 : 2 H 20 - 2
X = 6.90; : 0.2325 3 : ¥eanw @ 2.45
H : H $ range

)
I

0.161, C.¥ = 2.33%, Irregularity = 11.53%
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Table 3.1.14: altex yarn at the speed of 26, 000rpm

(a) Values of X with thalr

Daviations

(h) Grouvps and their ranges

Value : Deviation: Deviallon®
X -X t S
7.05 0.02 ¢. 0004
6.98 RV H G. G5aB
6.99 0.06 0.0036
7.06 0.02 0 DoD4
7.04 0.0l : 0. 0001
6.81 0.24 : 0.0484
7.03 0.00 0.0000
7.09 0. 00 : 0.G036
6.79 0.24 0. 0L76
T.48 _: 0,40 ¢ 0,2025
X = 7.03: 0.3215
v = (.19, C.V = 2,.69%,

| Conuon P Range . Groupi Range

1 : 3 3 : 2
2 : a 12 3 3
3 2 : 13 3
4 i 3 1 14 3
5 : ] s 15 2
6 - 2 16 2
7 ! 3 : 1T : 3
8 3 18 3
9 2 19 3
IR (| NUSNN. JS. . S T, . N

: Bean @ 2.70

range:

Irvegularity = 12.47%
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Table 3.1.15: 20tex yarn ot the speed of 20,000rpm

(a) Values of X with their (b) Gronps and their ranges

Deviations

Value : Daviatiup: Deviatinn= : : :

JX-X12 JlGramp._ 3 _.Rnngr__f _ Gt _r.'-nn'i _Pange_

X i 1X-X1

7.25 g 0.14 0.0166 1 L 2 :t 11 2
T.30 H ¢.19 : 00261 2 5 2 : 12 2
6. 05 : 0.26 : 0. 0676 3 : 2 : 13 : 4
7.30 ¥ .19 : 0.0361 4 3 3 T 14 3
7.35 : .24 : 0. 0576 5 - 3 i 15 3
6.05 : 0.26 : 0. 0676 6 s 3 16 2
6.90 0.21 : 0.0441 7 H 3 t 17 3 2
7.16 0.04 : 0.0016 8 s 3 : 18 2
7.00 $ 0.11 : 9.0121 9 : 3 : 19 2
i 3| . 0.04 : 0006 410 2 3 o 20 i 3
T = 7.11: 0.3440 3 : Wenn @ 2.6
r = 0.20, c.¥V = 2,812, Irvegularity = 11.87,



Iable 3.1.16: i9tﬂx_xnLnJlt_Lhn_lﬁluuLJli_lzﬁﬂﬂnipl
2 ;

A
i
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(a) Values of X with their

]

(b) Groupe and their ranges

Deviations

Value : Deviation: Deviation® :
X i ogx-x i 1X-X1= i i
7.2 2 0.02 : 0.0004 1 3 3 s 11 2
7.31 3 0.12 3 0.0144 2 3 - ] : 12 z
7.29 : 0.10 ] ¢. 0100 3 : 2 s 13 3
7.18 : 0.01 2 0. 0001 4 : 3 : 14 : 3
7.21 1 0.02 : 0.0004 5 3 2 1 156 2
6.98 : 0.21 3 0.0441 6 1 3 : 16 2
7.19 = 0.00 3 0. 0000 7 3 3 3 17 : 3
7:2Y 3 0.02 3 0.0004 B8 3 2 3 1B 3
6.98 : 0.21 3 0.0441 9 2 2 19 : 3
7.34 0,15 : 0, 0225 10 3 __ 2 20 a

X = 7.19: s 0.1360 . Mean : 2.5

! 2 3 : range:
v = 0.12, C.YV = 1.71%, Irregularity = 11.20%



(a) Values of X with their (b) Groups and thelr ranges
Deviations
Value : Deviation: Deviation®
X i ogx-Xi i 1x-Xi* |l Group  } Range i Groupi Range
7.31 : 0.03 : 0.0009 1 : 2 3 33
7.2% 3 0.07 3 0.0049 2 1 3 : J2
6.99 : 0.29 : 0.0841 3 s A : 13
6.89 : 0.39 H 0.1521 4 H 3 : 14
7.21 2 0.07 2 0.0049 5 : 2 : A5
7.19 3 0.09 0.0081 6 H 3 : 16
7.28 : 0. 00 : 0.0000 ¥ ¢ 4 : 17
.27 1 0.01 H 0.0001 B : 2 : 18
7.26 : 0.02 : 0.0004 9 : 2 : 19
~f8.00 : 081 : 060561 §{ 10 i 3 2 20
X = 7.28: P 0.9116 : : Mean @ 2.
3 - - i _IADRE:

v = 0,32, C.V=4.37, Irregularity = 11.59%2
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Iable 3.1.18: 29tex yarn at the speed of 23,000rpm

(a) Values of X with their (b) Groups and their ranges
Daviation

Value : Deviation: Deviation®
X i 1X-X1 i 1X-Xi* |} Group } Range i Group : Range
7.40 : 0.19 ¥ 0.0361 1 $ 2 11 2
7.45 : 0.24 0.0576 2 t 3 12 2
7.25 : 0.08 : 0.0016 3 13 = 2
7.40 : 0.19 0. 0361 4 : 3 14 2
6.85 : 0.36 H 0.1296 5 : 3 15 2
T.3% 3 0. 06 0. 0036 6 $ 3 16 2
7.05 : 0.16 3 0. 0256 7 : 3 17 2
7.08 0.21 0.0441 8 : 3 18 2
7.19 = 0.11 0.0121% 9 2 2 19 3

~7.40 : 0,19 : 0.0361 (i 10 . a0 2 3

I = 7.21: 0.3825 Mean : 2.4

; \ 3 i _Iange :
v = 0.21, C.V=2.91%, Irregularity = 10.81
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Iable 3.1.19: 20tex yorn at the speed of 26,000rpm

(a) Values of X with their

Deviations

(b) Groups and their ranges

Value : Deviation:

Deviation®

7.23 :  0.01 0.0001 1 : 4 11 3
7.19 :  0.03 0. 0009 2 : 3 12 3
7.06 : 0.18 : 0.0324 3 : 2 13 4
8.01 : 0.79 0.6241 4 : 4 14 3
7.21 :  0.01 :  0.0001 5 : 2 15 2
7.19 : 0.0 :  0.0009 6 2 16 3
7.31 : 0.09 : 0.0081 7 : 2 17 4
7.41 :  0.19 0.0361 8 : 3 18 3
7.32 :  0.10 :  0.0010 9 | 19 2
3 _ 0.p649 30 i 2 20 3
X=7.22 1.5686 ¥enn 7
: range
¢ = 0.42, CV = 6.78%, Irregularity = 12.14%
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:] ah“ a a J "',ﬂ-_ 2 r ¥ wie ) I‘Ili G}I 9!} ”sulxqin

(a) Values of X with their Groups and thelr rangec
Deviatious

Value : Daviation: Deviation= : :

X i oaxx i X007 Horoup s i Rauge
7.45 : 0.17 : 0. 0289 1 : 3 ¢ 11 2
7.20 : 0.08 3 0. 0004 2 H 3 : 12 3 3
.05 3 0.27 : 0.0729 3 3 3 : 13 : 3
7.315 : 0.13 3 0.0169 4 : 3 : 14 3 2
7.25 : 0.03 : 0. 0009 5 : 3 16 : 3
1.25 1 .03 s 0. 0009 18 H 3 16 s .
7.10 s 0.18 : 0.0324 7 H 2 + A7 : 3
T.45 3 0.17 H 0.0289 () 3 1+ 18 - 3
7.48 : 0.13 : 0.0169 9 : 3 : 19 : 3
1.25 H 0,03 : 0.0002 10 : 3 3 20  _4

X = 7.28: H 0.2000 2 : Mean : 2.8
fﬂIIaP H

v =0,15 C.V=1.98% Irregularity = 12.49



Table 3.1.21: 30tax yarn at the spoed nf 17,0005 pm

(a) Values of X with

Deviatious

their

(b) Groups and their ranges

Value : Deviation:

Daviation®

X i x-x i LX-1=
7.61 : 0.09 0. 0061 1 : 4 : 11 ;2
7.97 :  0.25 0. 0625 2 : 3 : 12 : 2
7.81 :  0.29 :  0.00641 3 : 2 : 13 : 3
6.99 : 0.53 0.2609 4 : 2z : 14 2
7.2 : 0,00 i 0,0000 5 3 15 2
7.24 0,286 0.07864 G $ - R 16 3
7.5 : 0.02 0. 0004 7 : 2 : 17 : 3
6.5 :  0.53 0.2809 8 : 4 : 18 3
7.63 : 0.17 0.0289 9 : 3 : 19 : 2
B0t 3 0.8 & 0 34A2 10 ; 2 : 20 3
X = 7.52 : 1.1723 Neau 2.65
H : rang:
r = 0.36, C.V=4.8%, Irregularity = 11,44%
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Table 3.1.22: 30tex yarn at the speed of 20,000rpm

(a) Values of X with their

(b) Groups and thelr ranges

Deviations
Value : beviation: Deviation=®
) § ) O (E 1X-X12 }|troup i Rang:! Growp i Hange
7.50 0.02 0.0004 1 4 11 3
7.51 : 0.03 : 0.0009 2 3 12 3
7.48 :  0.00 0. 0000 3 2 13 2
7.31 0.17 : 0. 0289 4 2 14 3
7.51 : 0.03 . 0009 5 3 15 2
6.99 :  0.49 0.2410 6 2 16 3
7.81 : 0.33 :  0.1089 7 4 17 i
¥ 7
7.62 : 0.14 :  0.0196 8 3 18 3 =
7.54 :  0.06 0. 0036 g 3 19 2 :
7.53 0.05 0.c025 |].10 2 20 ;2
X = 7.48: 0.4067 ¥can 27
? 2 range :
r = 0.21, C.V = 2.84%, Irregularity = 11.72%

I1R95y



Iable 3.1.23: 30lex yarn at the speed of 23.000rpm

(a) Values of X with their (b) Groups and thelr ranges
Deviations

Value : Nevialion: Deviatiun® 3
7:45 0.06 : 0.0036 1 2 3 : 2y d 3
7.30 0.21 s 0.0441 2 3 12 : Jd
7.45 0.06 : 0.0036 J 4 13 3 3
7.58 3 0.04 : 0.0016 o $ 3 : 14 3 4
7.60 : 0.09 0. 0081 5 : 3 : 15 3
7.65 3 0.314 : 0.0196 (V] : 2 16 : 2
7.80 0.29 g 0.08641 7 H 3 : 17 2
7.50 1 0.01 : 0.0001 <] : 3 : 18 4
7.45 0.06 $ 0.0036 9 $ 3 ¢ 19 J3
7.30 0.21 - 0.044] 10 g 3 2 20 2

X = 7.51: : 0.2125 : : Mean : 2,95

: H : Tajhge

r = 0.15, C.V = 2.00%, Drregularivy = 12.75%



(a) Values of X with their (b) Groups apd thelr ranges
Deviations
Yalue : DPeviation : Deviation= : :

X i 1X-¥ P jx-xz Group | Range ! Group | Range
70 H 0.10 : 0.0010 1 : 3 3 11 3
721 3 0.39 : 0.152] 2 3 3 : 12 a
7.31 : 0.29 0. 0841 3 3 i3 3 2
7.61 $ 0.01 0.0001 4 i 2 14 2
7.99 ? 0.39 : 0.1521 5 : 3 : 16 a
8.01 : 0.41 0.1681 6 3 16 4
T.62 1 0.02 0.0004 7 : 4 - 17 4
7.91 : 0.31 : 0.0961 8 3 = 18 3
7.41 2 .19 : 0.0361 9 : 2 H 19 : 3

L.2d 037 : 0,1369 10 4 H 20 K]
X = 7.60: : 0.827 : : Mean : 3.00
range :

r = 0.30%, C.V = 3.99%, Irregularity = 12.82%



Iable 3.1.25: 30tex yarp M&mmuwm

(a) Values of X with their (b) Groups and their ranges
Daviations
Value : Deviation : Deviation= :
o Y W LX=Xi2 _Grnup_j_jalaa,a_f_ﬁmpj_ﬁjugn
7.45 H 0.03 : 0.0009 1 : 3 : ¥1 4
7.10 2 0.38 5 0.1442 2 : 3 : §a 2
7.7% : 0.27 3 0.0729 3 : 2 2 13 2
7.60 H 0.12 : 0.0144 4 H 4 : 14 3
7.40 2 0.08 H 0.0064 5 : 2 3 15 2
7.65 : 0.17 : 0.0289 6 : 4 : 16 3
7.20 : 0.28 $ 0.0784 7 : 3 - 17 K]
7.30 3 0.18 : 0.0324 8 : 3 3 18 4
7.65 ] 0.17 : 0.02809 Q H 3 3 19 . 4
7.65 2 0.17 : 0.0289 10 2 3 : 20 3
X = 7.48: i 0.4346 : : Mean : 3.0
! range :
¥y =022, C.V = 2,943, Irregularity = 13, 02%



Table 3.1.26: 40tex yarn ot the speed of 17, 000rpm
(a) Valups nf X with their (b) Groups and their ranges
PDeviations

Value : Deviabtion : Deviation®
X i ogx-X b gx-X1* |l Group | Range i Group i Range
iv.00 : 0.401 : 0.0001 1 : 3 s 11 : 3
10.01 : 0.00 : 0. 0000 2 3 ] s 12 2 3
10.03 : 0.02 : ¢.0004 3 : 3 : 13 4
9.96 : 0.05 : 0.0025 4 : 4 : 14 4
3.97 : 0.04 : 0.0016 5 H 3 : 15 3
9.98 : 0.03 : 0. 0009 6 H 4 - 16 : 3
10.01 : 0.00 : 0.0000 7 : 4 : 17 4
10.00 : 0.01 : 0. 0001 8 : 4 : 18 [
9.96 : 0. 05 : 0. 0025 9 : 4 : 19 4

10,18 : 0,17  :  0.0289 10 : [ i 20 s 4

X = 10.01: : 0.0370 : : Mean : 3.65

: 2 3 ! range :

r = 0,06, C.V = 0.64%, Irregularity = 11.73%
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Inhlg i: I Z:Z: i"]ux YaIrn nl thn Epfl'ii nf 2‘! QQ“' pm

(a) Values of X with their Groups and thelr ranges
Daviations
Value : Deviation : Deviation® !
X i ox-xy i 3x-Xi*=  |)Group i Rawge | Grouwp | Hange

10.05 0.05 ! 0.0025 1 : 5 £ At
9.96 0.04 : 0.0016 3 i 4 ¢ 212
10.10 : 0.10 $ 0.0100 3 3 4 : 13
10.10 0.10 ¥ 0.0100 4 3 4 r 14
10.00 0.00 H 0.0000 5 i 3 : 15
10,21 : 0.21 £ 0.0441 6 : 4 : 16
10.31 : 0.31 : 0,0961 7 $ 4 y i7
9.69 : 0.31 : 0. 0961 B ! q : 18
9.80 : 0.20 : 0.0400 9 : 3 : 19

i [ . 0,22 H 0.0404 A0 H 4 i.af A

X = 10.00: : 0.3488 : : Mean

- g = | i range :

v = 0.20, OV = 1.97, Irregularity = 12,162



(a) Values of X with thelr

61

(b) Groups and their ranges

Deviations
Value : Deviation : Deviation®
x ¥ sx-y i gx-3i= Gronp | Eange ! Group i Range
9.75 ' 0.32 0.1024 1 $ 2 11 . |
9.65 : 0.23 ] 0. 0529 2 4 12 4
10. 05 H 0.62 $ 0.3844 3 4 13 3
9.10 : 0.33 0.1089 4 - 2 14 4
9.90 : 0.47 ¢ 0.2209 5 1 4 15 3
9.35 2 0.08 : 0. 0064 6 [} 16 : 3
9.30 : 0.13 : 0.0169 v g 4 17 : 4
9.30 0.13 0.0169 8 5 18 H 4
8.80 H 0.63 0.3969 9 3 3 19 4
9.10 0,33 : 0.1089 10 & 4 20 i 3
X = 9.43: : 1.4091 Mean : 3.6
range
v = 0.40, C.V=4.24%, Irregularity = 12.39
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Tahle 3.1.26: 40tex yarpn at the speed of 26,.000rpm

(a) Values of X with their (b} Groups and Lheir ranges
Deviations

Value : Deviation : Deviation= :

IX=RL m.uw_._ Ranm:_i_m mw..L.Hum:

i

X Pox-x

10.00 @ 0.03 : 0. 0009 1 3 4 : 311 s 4
10.10 0.13 : 0.0169 2 $ 4 s 12 : 4
10.00 0.12 $ 0.0144 3 2 5 : 13 3
9.91 : 0.06 H 0.0036 4 3 5 : 14 : 4
9.94 : 0.03 - 0.0009 S 3 6 ¥ 15 3 4
9.86 : 0.11 : 0.0121 6 3 5 : 16 3 1
9.99 : 0.02 H Q. 0004 s : 5 v 17 - 4
9.96 : 0.0} H 0.0001 8 : 4 3 18 4
9.81 : D.16 £ 0. 0256 9 : 3 : 19 5 4
10.04 0.07 ] 0.0049 1 10 A 2 i HEN + S
X = 9.97: 1 0.0760 : : Memn : 3.00
H H - S i THre - —

r = 0.00, C.V. 0.09%, Irregularity = 12.70%
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lable 3.1.30: 40tex yarn at the speend of 28,0001pm

(a) Values of X ﬁith their

(b) Groups and their ranges

Deviations
Yalue : Deviation : Deviation®
) GRS D & IS S & (k. Gronp_ i Fange . Grovp i Pange.
9.55 0. 04 2 0.0016 1 4 : 11 4
9.60 : 0.01 H 0.0001 2 4 : 12 : 4
9.25 H 0.34 0.1156 3 3 - 13 4
9.90 0.31 - 0.0961 4 5 - 14 6
9.40 ! 0.19 : 0.0361 5 i 15 5
9.80 : 0.21 ' 0.0441 6 a 16 4
9.60 z 0.01 H 0.0001 T 3 : 17 3
9.90 g 0.31 0.0961 8 a 3 18 3
9.70 0.11 00121 9 4 : 19 3
G.20 0.39 0. 1523 10 4 20 3
1= 9.59: 0.5540 Yo 4. 090
H range @
v = 0.25, C.Y = 2.61%, Irreguiarity = 13.54



Yarn _ : Irregularity Valuas (In percentage) at speeds of
Counts (tex): 17000 : 20,000 : 23,0000. 26,000 : 28,000

;. PR . i _TAp __: IPM. .. i IpW ¢! Ipm

23 : 10,35 ; 11.00 : 13.26 : 10.91 : 12.40
24 i 10,81 ¢ 11.05 : 11.27 : 1210 : 13.50
28 . 10.80 ; 11.28 : 11.83 : 12.47 11,87
20 © 11,20 : 11.50  : 10.81 : 12.14 1;;49

30 :t 11.44 : 11.72 12,95 : 12.82 : 13.02

')

40 : 11,73 : 12,18 : 12.39 : 12,70 : 13.54
Fote: MNethod of lipaear regression was used to obtain the bast fit

line

T
'
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Takle 3.3: Results of Uster™ analysis
Material speed (m/min): 400

Diagram speed (m/min): 25

Evaluation time (min): 1
Elot position : 4
Yaru count: Rotor i X U% : Reps/1000m: Thin places: Thick
! speed (rpm): : ¢ /1000m :places/
: H 3 : 1000m
23 : 23,000 : 14.76 : 537 2 24 : 257
23 : 28, 000 : 13.69 : 546 : & : 278
24 : 23,000 : 12.89 : 4169 3 4 1 260
24 i 26,000 : 13.08 : 490 : 6 : 255
28 : 23,000 @ 12.50 : 585 $ 13 ¢ 250
28 : 28,000 @ 13.72 : 527 : 11 : 250
29 i 23,000 : 13.09 : 506 H 7 i 244
20 : 28,000 : 12.60 : 531 2 7 234
30 : 23,000 : 14.15 : 632 : 27 ;302
30 : 28.000 : 14.32 ¢ 673 : 29 : 312
40 23,000 : 14.58 : 661 25 ¢ 320
40 : 28,000 : 13.96 : 647 $ 22 : 308

* lMetar Roannace toaestbtar mead le frrm Bunbne Tasddlas 144
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8.2 DISCUSSION OF RESVLYS

From the results in table 3.2 and figure 3.1, it can be seen that
the level of irregularity of the yarns analysed increases as the
rotor speed {ncreases. This could be aexplainad thus; as the
rotor speed is increased, tde feed roller speed also increases as
can b seen in the appendix. The opening roller speed was kept
constant at 6,000rpm throughout the spinning operation, this
weans that as the rotor speed increases, the size of tufis being
flucked from t+he fed slivar by the combing roller Increases.
This leads to peor opening and clearing actions being received by
the fed-ip material, Therefore, as the spinning (rotor) speed
inccreases, the chbances of separating the fed sliver into single
fibre state needed for OB-spinning system decreases, therefore
the level of irregularity increases.

R.J. Towneend'4 states that 'the most important property of a
yarn is the number of fibres in a cross-section and the variation
of this number along the yarn is the most fundamental measure of
irregularity', and as discussed under the literature review, for
OE-spinning there is » minimum number of fibres needed per cross-
section of a2 yarn in order for the yarn to be successfully spun.

The extent to which fibres can be arranged in a regular order in



o

a yarn a;pands uﬁ*iha extent to which they can ﬁ; made to float
about as single fibre, hénce, it can be sean that the observation
made in this resecarch that the irregularity of yarne increases a
the rotor speed increases is in line with the theory of OB~

spinning.

3.2.2 Effect of wvarying yarn count on the irregularity of

QE-xata:_yarns
From the resulis {n table 3.2 and figure 3.1, it can be seen that
the leval aof irregularity increases as the yarn count varies from
fine to coarse walues.

The appendix sbows that as the count of the ymrn (tex)
increases, the feed rate increases accordingly, this means that
the tufts of fitras being remaved per unit fime by the teeth of
the combingroller increases accordingly since the opening roller
speed was kept constant as discussed earlier. As the size of the
tuft growns, the extent of cleaning and opening recaived by the
tuft decreases, this means the fibres are being peeled-off and
twisted into yarns in a more irregular order as the size of the
tuft grows ns a result of increase in varn count (tex)},
therefore, the level of irregularity in the final yarns lncreases
as the yarn count {tex) moves from fine to coarse values,

The irregularity in 2 yarn depends on the presence of thick

and thin places and also on the amount of neps present in the
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yary being analysgg. Figs 3.2 to 3.4 show that as the yarn count
maves from fine fﬁ coarse values, the number of neps, thick and
thin places per 1000meter of yarn lncreass.

It was observed that the level of irregularity nf the yarms
analysed 1s low comparad to irregularity values of similar counts
raported in the literature. This could be attributed to the care
taken to prepare the sliver and careful comtrol of the machine
during spinning operatjons.

3.3 Covclusions

It was intended through this research work toc study th;
effact of increasing rotor speen on the irregularity of OE-rotor
yarns, The effect of count variation on the irregularity of OE-
rotor yarns was also stadied.

Rotor yarms were spun on a BD 200 machine in the department
0f Textile Science & Technology, A.B.U, Zaria atl different speeds
and ditferent counts, the irregularity was studled by cutting and
waighing techuigue, Uster evenness tester at Funtua Textiles
Limited was alsno used to apnalyse some of the spun yarns,

From the results of the analysis carried out, it can be
concludod that increasing rotor speed leads to an increase in the
level of irregularity of an OR-rotor yarn. Similarly as the yarn
count {tgxt} increases, the level af irregularity inutﬁe yarné

increases.
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3.4 PRecomsendaiions

£

It is recommendad that the machine should rbG! ﬁgivan a more
permanent and stable foundation than it bas now, because, 1t was
observad that above the speed of 30,000rpm, the machine was
vibrating. This it=elf could lead +tn false walues on the
parameters belng analysed on the yarns spun from this machine if
spe~ds higher thaw 30, 000rpm are used. |

It is alsn recompended that further wclfk should be done to
examine the effect of jancreasing rotor speed and count variation
oo other yarn properties such as streogth, elongation, twist,

eto,
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SR ARPENDIX X

b g, o TP o
ARt R o ]

DETAILS OF PROCESSING HACHIRE _ | N ;.

CE Rotor spinuper BD 200 ROTOR SFINNER
Rotor diameter lotaroel = 5.05%5cu, Boternal = 7.21cn

Rotor speeds 27,000, 20,030; 23,000; 26,000 and 28, 000rpm.

Opanning Ruller type FLAT LIR F3P
Dpaning Roller Speed &, 000rpm
Pead Roller diameter 2.50cm

Delivery Boller diameter 5. 33cm

Sliver count 5.120&tex -

Yara counts 23, 24, 28, 29, 30tex

Fibra length 27we

Micronlare reading ' 5.2

¥o of clothipg raws 11 0

The {twist wheels required to give the drafts were obtained from a
table in the muchine mannual. The basic formulae for calculating -~

the difiérent paramaters are as follows:~

i

Sliver count (tex) o !

Yarn count {(tex)



Twist factor
Twist (tpm) = -—- x 100
tex

Rotor speed
Delivery rate (»/min) = ---————-———==—v
twist (Lpm)

Delivery rate
Feed rate (m/min) O SEU——

Details for different calculations are as shown below:

Yarn :Rotor speed: Draft :Change Vheel: Twist:Delivery :Feed rate

count: x 1000rpm : :Upper:Lower :per m :rate : (m/min)
(ex): H H i e Ca/mdw)
23 17 : 217.3 : 40 : 95 :937.51: 18.14 : 0.083
" s 20 s ® 3 & 5 € 3 21.33 1 0.008
. s 23 : g ® g = : " : 24,53 : 0.113
. : 26 : " jr 8 T = i . 27.73 : 0.123
" : 28 . ™ % g % 0 * : 209.92 : 0.138
24 : 17 : 205.8 : 40 : 90 :917.00: 18.5¢ : 0.090
" ¢ 20 : " g & y = : " : 21.81 : 0.106
. : 23 : " : : " " : 25.00 : 0.127
- : 26 : . i ¢ @ : * : 28.35 : 0.138
» : 28 ; » 3 - ! " : 30.00 : 0.145

28 17 : 173.9 : 50 : 95 :850.00: 20,00 0.115

..
..
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23.53 : 0.135

27.06

30,59

33.00

20.48

24.10

28.00

31.33

34.00

20.71

24.36

28.21

.21

34,10

23.94

28.17

32.32

36.62

38.40

0.156

0.176

: 0.189

- "L .

o. 119

0.139

0.161

0.181

: 0.200

0.126
0,148
0.164

0.162

: 0.207

0.196

: 0.231

: 0,264

0.300

0.323
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