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ABSTRACT

The quest for highly stretchable fabrics with good and lasting handle
properties such as absorbance, feel, and comfort has inspired researchers

KEYWORDS

Core spun yarn;
Ring spinning parameters;

to constantly involvein blending of natural and artificial fibres. One of the T-400/Cotton;
commonly used methods of blending is coreyarn spinning. Core spunyarn Cotton/ Polyester;
structure consists of two components; the sheath and the core. Normally, Cotton /Spandex.

acontinuous multifilament yarn isused as a core while cotton staple fibres
are used to cover the filament. Cotton staple fibres have been a favourite
choicefor the sheath of core spun yarnsbecause of their aesthetic properties.
Cotton is known for its commendable absorbance properties, comfort feel
among other unique propertiesthat can hardly be found in most man-made
fibres. On the other hand, most filaments used like Lycra, polyester, and
spandex, among others possess stretching/extensible properties and they
are aso responsible for the tensile properties of the resulting yarn. This
review focused on structural properties, end use, and theimportant spinning
parameters of Cotton/Lycra, Cotton/spandex, Cotton/Polyester elastic core
spun yarns.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION different properties of itsboth components. Thefila-

ment increasesyarn strength and also permitsthe use

Core spunyarnshave astructurein which one of
the constituents, in most casesasynthetic filament -
ther mono or multi, isconced ed by adifferent compo-
nent, astaplefibre sheath*33". Thereforeacoreyarn
consists of acore part and asheath (Figure 1). Core
spun yarns can be produced mostly onringandfriction
Spinning machines. Ring gpinning hasbeenfavoured com-
pared to other spinning systems, however friction spin-
ning has a so been described as qui et good apart from
the mgjor disadvantage of fal se-twisted corematerial
and low core-sheath dippageresistance¥. Themain
amof using corespunyarnisto take advantage of the

of lower twist level, whilethe sheath providesthestaple
fibre yarn appearance and surface physical proper-
tied?5>7,

Themethod for the preparation of core-spunyarn
isvery smpleand the selection of coreand cover ma-
terialscan bemadefrom assortment of fiberswith pre-
set end use. Nylon and Polyester continuousfilaments
arethe common core materialg”°. Corespunyarnis
said to possess far better properties as compared to
100% cotton yarn or 100% filament yarn(>*2, Thisis
dueto the combination of different propertieswhich
consequently givesgood aesthetic and durability prop-
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Figurel: (a) Cross-sectional imageof cotton-nylon coreyarn [1], reproduced with copyright per mission from World Cotton
Resear ch Conferenceon Technologiesfor Prosperity, (b) Sructureof core-spun yarn™reproduced with copyright permission

courtesy of Spininnovation, TheM agazinefor Spinning mills.

erties. Considering acombination of cotton and poly-
ester filament, cotton definitely isresponsiblefor mois-
tureabsorption, hest resistance, air permesbility among
other properties. The synthetic filament on the other
hand givesgood tensile properties™ 3.

Core spunyarn spinningispreferred to other yarn
blending types because the technique has proved ef-
fectiveinintegrating corefilament propertieswith shesth
filament properties?. Elastic corespunyarnsfind ap-
plication in manufacture of elastic fabricsfor sports,
creating novety effectsin fabricsthrough enhancement
of functional propertiessuch asstrength, durability,
stretch and comfort!>727,

Applications have further been realised in manu-
facturing of indudirid and household threeds, lightweight
appard fabrics, indudtria clothing, tents, underwesar and
outwear361261, Core spinning a so has an advantage
preferred duetoitscompetibility with anumber of spin-
ning methods such as conventional core spinning at-
tachment withring spinning systems, Sro spinning, core
wrapping pinning method, Petterned spinning system,
compod ted ectrostatic Spinning system, rotor spinning
system, friction pinning systemand air jet pinning sys-

tem/12546062 Thjsgivesopportunity to utilisedifferent
Spinning Systems’ benefits to achieve anticipated end
use.

Thecommonmateria sused for aneasticcorespun
yarnarenylon, polyester, spandex, cotton among oth-
ers. Thetraditional elastic fibreswerecommerciaised
many yearsback, however new research and develop-
ments have focused on thefunctional fibres> . De-
spitetheearly discovery of easticfibresof polyester
PBT and PTT in 1940s, it took acouple of yearsfor
companiesto revol utionise theindustry!® . Several
companies such as DuPont have discovered key elas-
ticfilamentsthat havefound credibleapplicationsintex-
tiles. However, blending themwith other fibresthrough
corespinning isagreat deal to enhancethe physical
characteristics of the yarn and hence of theresulting
f abrl C[13,46,59].

Lycra/Cotton corespun yarn

Commerciaisedin 1952 by Dupont!*¥, Lycracan
simply bedefined asasyntheticfiber inwhich thefiber
congtituent isalong chain polymer consisting of &t least
85% of segmented polyurethane. The polyurethane
ismadefrom apolymer glycol and chain extender and
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processad through melt-spinning process. It canbedry-
spun or wet spun to form the spandex fiberg>16),
Sadek found that the extension of singlejersey fab-
ricsgreatly influencesthefabric properties. Therefore
optimising the extension of Lycraisagreat deal to
achieve better fabric performance.

Properties, influencing Lycra/cotton yarn/fabric
performance

Lycra presents very good stretch elasticity that
reaches about 600% withitsremarkablee astic recov-
ery reaching 90%, athough with apoor tenacity that
cannot exceed 0.9cN/tex[%17, Studying the effect of
el astane draft on the rheol ogical modelling of Lycra/
Cotton corespunyarn, Baby et d*” noted an increase
in both themodulus of elasticity and decreasein the
viscosity coefficient with riseinthedastanedraft. Re-
laxation curves of elastic core spun yarn 59 yarnstex
with 156 dtex of e astanewasproduced with dissmilar
elastane draftsand showed afalling exponential trend
which demonstrates the viscoel astic comportment of
thedastic corespunyarns. Thisimpliesthat theel astane
draft during core spun manufactureisavery important
factor to consider sinceit enhancesthemechanica prop-
ertiesof theresulting yarn aswell asthefabric proper-
tl %17,59,60] .

Thefina performance of acotton-lycrafabricwill
however also depend on weaving or knitting tech-
niquess58, For example, inknitted fabrics, astheLycra
extensonrises, theair permeability dropsfor both half
plated and full plated knitted fabrics. Half plated fab-
ricshave Lycrapositioned in aternating coursesina
knitted fabric; whilefull plated iswhen the cotton and
the Lycrayarn are knitted parallel or sideby sidein
every coursewiththe Lycrayarn dwayskept oneside
of thecotton yarni*®.,

Asdemonstrated in Figure 2 above, thelycraex-
tension hasan inversereationship with thear perme-
ability for dyed fabricshencethat e astanefibreshavea
significant effect on the properties of thefabrici> 1819,
Inarelated study, Helali et d* intheier study, used
elastane count 156 and 78 dtex for yarn counts of 59
tex and 50tex respectively. By varying the e astanedraft
inthe production of two yarns, an exponential trendin
therd ationshi p between thedraft and sresswasredised
(Figure3, 4).

> Rev/iew

%% of lIycra extension
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-80

-00
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-100
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Figure2 Effect of Lycraextension ontheair per meability
for dyed fabricsin half and full plating [15]. (Repr oduced
with copyright per mission courtesy of Journal of Engineered
Fibersand Fabrics(JEFF))
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Figure 3: Therelaxation curvesof theelastane cor e spun
yarn 50tex yar n/156tex elastanefor different elasganedrafts
[17] (Copyright 2012 Taylor and FrancisGroup reproduced

with permission).
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(Copyright 2012 Taylor and Francis Group reproduced with
permission).
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Rdaxationcurvesin Fgures3, 4, and 5 dearly show
that, the higher the draft, the more the stress applied
withtime. Stress-extens on curvesexhibit moreexten-
sionat higher draft§?2%, Theseindicateasignificant
rel ationship between the draft and mechanica proper-
ties of the core spun®” yarn. Filament draft, pre-
tensioning, twist multiplier aswell asthe spindle speed
are consdered important parametersduring lycra-cot-
ton core spinning!*” 3, Researchers have further re-
veded that, filament draft isanimportant factor espe-
cdlythetendondraft/pre-tensoning asit ensuresproper
core alignment as well as uniformity in yarn
strength®>1723, Thetwist multiplier?d isasoimpera-
tiveasit contributesto the core spun yarn strength and
proper arrangement of the sheath around the core. The
amount of twist inserted isresponsiblefor holding the
fibresat intact totheyarnaxis Inaddition toinfluencing
the production rate, the spindle speed al so affectsthe
stability of coreyarn alignment; slower speeds show
poor dignment(2Y,

1419
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Figure 5 : Tensle curves of elastic core spun yarn 50tex
yarn /78tex elastane for different elastane drafts [17].
(Copyright 2012 Taylor and FrancisGroup, reproduced with
per mission).

Cotton/Spandex Corespun yarns

Spandex isageneral term used to represent elas-
tomeric fibreswhich havean extens on-at-bresk grester
than 200%%¢. Chemically, spandex iscomposed of a
long-chain polyglycol combined with a short
diisocyanate, and containsat least 85% pol yurethane.
Itisan elastomer, which meansit can be stretchedto a
certain degree and it recovers when released. These
fibersare superior to rubber becausethey are stronger,

lighter, and more versatiled™. Thesefibresalso show
quick recovery when tensoniswithdrawn. They show
arubber-likecomportment with highflexibleextension
ashigh as400-800%. They areal so lightweight, soft
and strong. Thisprovidesfabric manufacturerswitha
widerangeof possibilitiessince they can be corespun
with awide range of fibreg?+28 6183 Stydies on the
spinning process of spandex corespunyarns, for opti-
mum propertiesof theyarn, focusismainly put onthe
draw ratio, spandex filament fineness, twist factor and
control of sheath- coreratio?2+2", Dueto end-usere-
quirements, spandex core spun yarn hasin most cases
been of nylon or rayon wrapped rather than cotton.
Thisisdueto theanticipated sretch and excel lent physi-
ca propertiesof theresulting yarn and fabric. Much as
theyarn determinesthefinal propertiesof thefabric,
Singh'®! notesthat the weave structuretoo hasabig
influence on the stretching propertiesof thefinal prod-
uct[15,29].

Spinning parameters of cotton/spandex elastic
yarn and their influence on yarn/fabric perfor-
mance

Intheir gudiesondimensiond stability of corespun
cotton/spandex singlejersey fabric under relaxation,
Najar et a?34 and Herath and Kang** established
that yarnswith elastomeric constituents upsurgetight-
nessfactors, which haveamajor effect on the dimen-
sond behaviours, giving better dimensiond stability to
singlejersey fabricd®3, They further noted that under
full relaxation conditions, effectsof yarn and fabric pa-
rameterson aknitted fabric becomeaminimum energy
condition and the stitches give aforeseeabl e geometri-
ca configuration®!. Thedimensiona stability wasex-
amined by cal culating thedimensiond constants. Com-
paring cotton/spandex corespun yarn knitted fabricwith
100% cotton knitted fabric, it was established that a
corespun yarn can lead to better rel axation of acotton/
spandex knitted structure. Thisisbecausetherelax-
ation forcesacting on straight core spandex filaments
may forceto return back to original stateswiththeir
outer shield cotton yarni2323,

Studiesabout thedimensiond characteristicsof core
spun cotton-spandex 1 X 1 ribfabricsin laundering,
revealed that cotton-spandex rib structurescameto a
more stabl e state (minimum energy state) after a10"
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laundering cycle?”:32 %, Cotton did not cometosucha
state, even after the 10" cycle proceeded. ANOVA
analysisdoneunder 95 percent confidentid leve indi-
cated that fabric tightnessand rel axati on processes give
major effect on dimensional characteristicsof cotton-
spandex fabric. However, areashrinkage variations of
cotton rib fabrics showed exceptionto this. It wasalso
noticed that cotton-spandex fabric have high length
ghrinkagesand thereason to thiswasaccredited tovery
good power of resilience of spandex core®,

Themechanica propertiesof core spun yarn con-
taining spandex fibres can be enhanced by optimising
thedraw ratiol*+%%%, Research on the effect of draw
ratio on dagtic corespun yarn propertiesinfriction spin-
ning hasreved ed that, thed asticfilament isresponsible
for thestrength of theresulting yarn whereasthe sheath
fibresareresponsiblefor thetraditional 1ook, feel and
comfort®558, Andthat further, thegeneral properties
of the core spun yarn will be determined by the proper-
tiesof the coreand sheath, and their ratio and method
of spinning®54%3, The spandex draw ratioisthe most
significant parameter that definestheway the spandex
filamentisorientedinthecore spunyarn. Thisisthere-
foretaken asavery important factor to consider when
manufacturing an elastic coreyarn. Thestaplefibres
will ssimply bearound thefilament, henceagood core
spun yarn should have agood orientation of thefila-
ment and well covered sheath fibreg?=,

Kondaet d* argued that thetensile properties of
coreyarn depend on the e ongation behaviour of their
constituent components citing that filament pre-
tengoning, draft ratioand thetwist multiplier play agreat
rolein the mechanical properties of core spun yarn.
Kondaet al*" asserted that, the coreyarn strengthis
better than that of equivalent cotton yarns, and that also
the corestrength determined by the pre-tens on exerted
on thefilament forming zong?-3764,

Recent studiesonthedraw ratio of filament during
the cotton-spandex core yarn manufacture suggest that
asthedraw ratiorises, theyarn twistdeclinesprimarily
duetotheincreas ng proportion of cotton sheath fibers
to sustain aconstant countt®Y,

A declineinyarn hairinesswasrecorded with in-
creasing draw ratiosupto 3.5 (Figure5). From 3.5to
4.2, draw ratio, no changein yarn hairiness was re-
corded. Thehairinessof eastic core punyarnislower

than that of the 100% cotton yarng*". The elongation
of core spun yarn wasfound to be the same asthat of
100% cotton yarn at spandex draw ratio of lessthan
3.75, whilethe e ongation of thed astic corespunyarns
increased sharply asthe spandex draw ratio exceeded
3.75. Anoptimum draw ratio of 4 was recorded®".

g
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“w F > w w
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<]

Figure 6 : Change of elastic core spun yarn S3 hairiness
with spandex draw ratio [28]. (Copyright 2012 SAGE
publications, reproduced with per mission).

Cotton/Polyester core-spun Yarn

In quest toimprovethemechanical propertiesand
performance of fabrics, blending of natural and syn-
thetic fibreshasbeen widely used research to investi-
gatethekey parametersand tha r optimum control during
spinning has always been explored over thetime'el,
Such parametersinclude; tensile strength, elongation,
count, twist, evennessand hairinessamong others

Spinning parameters of cotton/polyester elastic
corespunyarn and their influenceon yarn/fabric
performance.

Canoglu and Tanir™® studied theyarn hairiness of
polyester/cotton blended ring spun yarns made from
different blend ratios. Intheir study, 36 tex polyester/
cotton yarnswerespun with fiveblend ratiosusngtwo
traveller weights, and thevariationsinyarn hairiness
among other yarn propertieswas examined. They ob-
served that with cotton/polyester blendstheirregul ari-
tiesof theyarn fall with increase of polyester percent-
ageintheblend®. Thiswasattributed to the non-ex-
istence of thethicknessvariationsin polyester, whichis
asyntheticfiber. Thebreaking tenacity and elongation
values declined with therise of the cotton percentage
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of blend yarn. The hairiness of polyester/cotton blend
yarnslargdy dropped asthetravel ler weight increased.
In general, thisimpliesthat the propertiesof acotton/
polyester depend on the spinning parameters, theblend
ratiosaswell astheindividual propertiesof the con-
stituentg3-4069,

In coreyarn manufacture, the use of coreyarnsfor
exampl e polyester isto improvethe strength, comfort,
durability, aesthetics, and other functiona propertiesof
theyarn*426062_The coreyarn hasimproved proper-
tiescompared to 100% cotton ring spun yarn in many
aspects such as yarn strength, elongation, energy to
break, and yarnimperfections. Intheir study Pramanik
et d!*d, found that air-jet coreyarn showed lower yarn
strength than 100% cotton yarn in addition to superior-
ity in other properties compared to 100% cotton yarn.
When cotton isused asasheath fibre, the yarn proper-
ties such as moisture absorption, heat resistance, air
permeability®!, and depth of shadein dyeing areim-
proved compared to other synthetic yarns. Thetensile
strength of yarn also increases especially when an
elastanefilament isused 43

Pramanik et d“? studied thephysica propertiesof
cotton/polyester core spunyarn madeusingring frame
and air-jet systems, the coreyarn used wasthe polyes-
ter filament of different denier and the covering was
cotton of fibrelength at 33.5mm, strength 28gram/tex,
uniformity ratio (UR%) 48 and micronairevaue4.2. In
their study, material and machine parameterssuch as
draftsand denier of polyester werevaried. Thetwist
multiplier and other spinning parameterswerekept con-
stant. It was reported that 100% cotton yarn showed
theworst physical properties compared to core spun
yarnin aspectsof yarn strength, elongation, energy at
breek, and yarnimperfection. Although ar-jet Jounyarns
exhibited lower strength when compared to 100% cot-
ton, better performance in other properties was ob-
served“?,

Harper et d™® compared cotton/pol yester core spun
yarns, stapleblend yarnsand their respectivefabrics.
Filament core and staple blend yamswere spun with
combed cotton in proportions of 70% cotton and 30%
polyester. For purposes of comparison, 100% cotton
yamswere spun from both carded and combed stock.
The cotton used was a mixture of equal portions of
middling-gradeirrigated and rain-grown upland variet-

ies, with anaverageclasser’s staple length of 28.6 mm
and afinenessof gpproximately 0.172 mg/m. Thestaple
polyesters were 38 mm long, with afineness of 1.5
denier. Their findingssignified that stronger, more du-
rablefabricswere produced from cotton/polyester fila-
ment core yams than from cotton/pol yester staplefi-
bres. Coreyarnsspunwith high tenacity polyester fila-
ment cores made the strongest yarnsand fabrics. The
core-yam fabricsretained their strength superiority af-
ter scouring, bleaching, andresinfinishing. Reated Sudies
by Danutaet al®® revea ed comparablefindingswith
further emphas sthat the greatest influenceof yarn prop-
ertiesisattributed to the percentage share of theblend
componentg®8d,

Thetenslesrength of thering core spun yarnshas
different variationwith the coreto sheath weight ratios
depending onthe corefilament materia used. Thecore
yarn from aramid or the basalt filamentshasamono-
tonefdlingstrength asthetwist isincreased. Especidly,
theinfluence of the corefilamentson theyarn strength
getsradically reduced from the view point of the spe-
cificstrength. Themoreextensond filamentslike PET,
ontheother hand, affect theyarn strength positively by
increasing twist43,

T-400/Cotton Corespunyarn.

In 2001, DuPont declared that the U.S. Federal
Trade Commission (FTC) had permitted approva of a
new generic fibresubclassin abid to recogni sethe ex-
clusveand extra-ordinary qualitiesof T-400, thelatest
innovation to be marketed under the“Lycra” brand by
DuPont Textiles & Interiors (DTI)“4. T-400 is abi-
component filament yarn based on “Sorona” 3GT poly-
mer from the bio-based business of DuPont and poly-
ester. T-400, isnicely positioned between spandex and
textured yarnsand carriesanew value hence new op-
portunities*>#l. The T-400 fibre offers stretch and re-
covery properties superior to textured yamswith the
added performance benefitsof dimensiona stability,
easy careand chlorineresi stance“*".

One of theend uses of T-400 has been optimized
inknitting*®. Thisbringsanew leve of performanceof
fabricsintermsof aesthetic properties, smooth surface
and uniformity. Benefitsof T-400inknit wear include
among othersaesthetics, where T-400 confersaregu-
lar exceptiondly clean and smooth surface, with ahand
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much softer than attained by other common textured
threads. Dueto dimensiona™® stability propertiesitis
evident that the shape of the knitwear will not bea -
tered once T-400 filament isused. Thismakesit per-
fect for bags among other knit wear garments. T-400
developsédasticity through aheat treatment, whichin
addition offersabetter process ability to spinners. It
can be used solely, twisted or core spun with other fi-
bres such as cotton, for producing compound
yarng64548 Thedenim benefit of the characterigticsof
T-400isthefeasibility of anew rangeof effectssince
beforeit wasdifficult to obtain stretch jeans. Thechlo-
rineresistance of T-400 allowsthe use of a series of
treatments and washing conditions, not applicableto
the common stretch fabric. T-400 alowsyou to pro-
ducejeansthat retain wrinkles, and good €l asticity!*¢.
Comfort isprecisely one of the characteristics of fab-
ricsmadewith T-400 core spunyarns. Elagticity deter-
minesthefeding of comfort without any pressureand
with maximum freedom of movement. The Jeansnot
only look smart but also havethe ability to keep their
shapeoriginal, despite prolonged usg*4,

Belletil® reports that the focus for research and
development was put in useof T-400 hosiery to create
moremarket opportunities. Thesretchability and overal
physical propertiesof acotton-elastane corespunyarn
entire depend on the spinning process. The control of
Spinning parametershasagresat impact onthefind yarn.
For an éastic core spun yarn, optimisation of spinning
parametersmainly involvescontrolling filament draft,
twist multiplier, spinning speed, core-sheath ratio, the
twist angleaswell asthe pre-tens oning*62647 among
other factors. Research conducted by Babar et al>?
emphasized on these parameters especially the twist
multiplier, core-sheath ratio, and e astane draft among
others. The study assessed the effect of different
elastane contentsat different twist multipliersby feed-
ing asingle and double roving upon 14°elastic core
cotton covered yarn. A higher interaction of different
parameterswas observed, with significant effect of the
parametersonthedastic core spunyarn. Singleroving
was however found to possess good mechanica prop-
ertiescompared to doubleroving 14° el astic core cot-
ton covered yarn. On arel ated development, Su et a>!
studied the structure and performance of elastic core-
spun yarn, and recommended aspandex draw ratio of

3.5, and that afeed angle of morethan 120° gave bet-
ter yarn strength properties®.

Key coreyarn spinning parameters

Coreyarn spinning parametersrefer to the most
suitableimportant parametersto be considered during
the spinning processin order to comeupwith adesired
yarn structurewith prospected properties. It has been
massively reported that for desirable propertiesof a
cotton/elastane core spun yarn, parameterssuch asthe
draft, thecore-sheathratio, twist multiplier, twist angle,
pre-tensioning, spindle speed, yarn linear density, uni-
formity ratio, finenessof fibres, maturity, span length
among others are paramount!*1"2628, yh Bouhjar et
a™ using aLloyd dynamometer LR5K and compar-
ing with model s by Vanghel uwe, they concluded that
though estimation of optimum parameters has been
based on previous moddl s, there are some parameters
which influence considerably morethan otherg“%,

Effect of spinning parameterson theelastane core
yarnquality properties

A number of spinning parameters have been re-
ported by previousresearcher*17.%628  however fila-
ment draft, twist, core-sheath ratio and filament pre-
tensioning have been widely reported and
ernph&ﬂ Sed[13,25,26,28] .

Filament dr aft

Dueto high elasticity of the corecomponent inthe
core spunyarn, controlling the elastane draft isvery
key in optimising theresulting properties, such asten-
sleproperties, hairiness, evennessamong other prop-
ertied?¢, Dueto differencesin core part component
properties, theeffect of elastanedraft variesfrom ma-
terid tomaterid. Whilethed ongation of thedastic core
spun yarns is the same as 100% cotton yarn at low
spandex draw ratios of less than 3.75, when the
gpandex draw ratiosexceed 3.75, the e ongation of the
elastic corespunyarnincreasessharply??. Ontheother
hand, T-400/cotton core spun yarns have been recom-
mended to have afilament draft ranging from 0.9 to
1.05™, Previous studieson spandex/cotton yarn, Ngjar
et d'?, reportsthat much asincreasingthefilament draft
beyond 3.5 did not have asignificant effect on yarn
hairiness, the hairiness of spandex/cotton corespunyarn
wasfound lower than that of 100% cotton yarn(?. 4372,
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For elastane core spunyarn, twist multiplier isan
important parameter to congder inoptimizingtheyarn
properties. Previous studies show that!>¢%, variation
intwist have significant influence ontheyarn proper-
ties. Kim et al® report that i ncreasing the number of
twistsleadsto aregular declinein thestrength of ara-
mid core-gpunyarn, whereasthehightenacity PET core-
spunyarn displaysa most unaffected tenacity for vari-
oustwist levels. The basalt core-spunyarn, shown a
twist factor level that indicated apotential maximum
yarn tenacity. The breaking elongation of thearamid
core-spun yarn increased with the number of twists.
PET/cotton core-spun yarn doesn’t show significant
increasein elongation astwist isvaried. The basa t/cot-
ton corespun yarn had noticeably greater € ongation as
thenumber of twistsincreased®. Thisresponseof differ-
ent core spun yarns, show that depending on the con-
dituentsinayarn, variaionintwist givesdifferent yarn
properties. Asmuch as el astane core spun yarns have
close properties, their physical propertiesvary from
meaterial to material and hencethevariation in effects
resulting from spinning parameters.

Core-sheathratio

Kim et al¥ studied the influence of core-sheath
weight ratio on thetensile propertiesof thering core-
spunyarnsin different ways according to the corefila-
ments used for the yarn. Increasing the twists gener-
ated amonotone decreasing strength for thearamid and
the basalt core yarns, whereas the PET core yarns
showed d most unchanged strength. Thiscan beattrib-
uted to extensional property of thefilaments. Therole
of acoresheath weight ratio onacoreyarnisdifferent
depending onthecorematerial. It hasalso been urged
that, thesheath isrespongblefor did ocation of filament
fromtheyarn axis, therefore asthefilament changes
location, itscoreyarn strengthwill beinfluenced by the
deformation™. Core sheath ratio has al so been associ-
ated with the percentage el ongation of acorespunyarn,
withincreaseinfilament percentageinacoreyarn|leeding
toincreased e ongation“?. Thiscan beattributed tothe
fact that sncenormaly the coreelementisdastic, in-
creasing the core percentagein ayarn would enhance
stretching propertiesof entirecorespunyarn.

Pre-tensioning

Pre-tension of filament could affect the core spun
yarn’s properties especially when the core spun yarn is
produced by friction spinning“?. The position of the
coreintheyarn depends on the pre-tension where by
at low filament pre-tensioning, the filament becomes
multipleand hasabucklegtructure. Thisdefinitdy influ-
encesthefina corespun yarn propertiessincethe bet-
ter the pogition of thefilament intheyarn axis, the bet-
ter the properties of theresulting yarni*-52 5, Precise
pre-tensioning, resultsinto better strength, elongation,
hairinessand abrasion resistancein core spun yarng™.

CONCLUSION

It still remainsachallengeto satisfy the dynamic
and highly demanding market. Stretch yarnswith high
level of comfort isconstantly being demanded. With
competition among different companies, moreand more
modification and optimisation researchisbeingdoneto
ensure maximum expl oitation of the potential of differ-
ent fibres/filaments. Elastane coreyarn spinning hasin-
creasngly gained attention of researcherssincethear go-
plicationsinthetextileandindustrid field hasbeen di-
versfied. Thechalengeisto control the spinning pa-
rametersin order to beableto comewith desired stretch
andflexibility suitablefor thetargeted end-use without
compromising themechanical propertiesof ayarn. For
example, somefilamentslikelycraand DuPont T-400
which areknown for their commendable extra-ordi-
nary stretching propertieshaveto be blended with cot-
ton stapl e fibres and manufactured under controlled
conditionsto achievetargeted end useproperties. There
has been less significant research on optimising cotton/
T-400 spinning parametersto achievethebest quality
yarnyet it hasoneof thewe | know remarkable stretch
and aesthetic properties. More emphasis should bedi-
rected towards effective optimization of spinning pa-
rametersfor an elastic core spun yarn, customized for
individud dadticfilaments, rather than universal settings
sincedifferent elaticfilamentshave varying degree of
stretch among other physical properties.

REFERENCES

[1] Yang et d; Influence of the Core-sheath Weight
Ratio and Twist onthe Tensile Strength of the Ring

Research & Reotews On
Polymer

e



RRPL, 4(4) 2013

Nicholus Tayari Akankwasa et al.

135

> Review

Core Yarns with High Tenacity Filaments, Fibers
and Polymers, 10(4), 546-550 (2009).

[2] N.Balasubramanian, S.K.Nerurkar; Strength and
elangation of Cotton, Polyster and Polyester/Cot-
ton Blends at Different Stages of Manufacture,
Textile Research Journal, 10(44), 106-111 (1974).

[3] G.F.Ruppenicker, R.J.Harper, A.P.Sawhney,
K.Q.Rabert; Comparison of Cotton Polyester Core
and Staple blend Yarns And Fabrics, Textile Re-
search Journal, 59(1), 12-17 (1989).

[4] R.Harper, R.J.Ruppenicker, D.Donaldson; Cotton
Blend Fabrics From polyester Core Yarns, Textile
Research Journal, 56(8), 80-86 (1986).

[5] Yanget a; Comparisons of Core-Sheath Structur-
ing Effects on the Tensile Properties of High-Te-
nacity Ring Core-Spun Yarns, Textile Research
Journal, 79(5), 453-460 (2009).

[6] N.Balasubramanian; The Effect of Spinning Con-
ditionsonthe Tensle Propertiesof Core-spunYarns,
Journal of the Textile Institute, 61(11), 534-554
(1970).

[7] A.AJeddi, A.A.Merati; A study on the Structural
and Physical Properties of the Cotton-Covered
Nylon filament Core-spun Yarns, Journal of the
Textile Institute, 88(1), 12-20 (1997).

[8] S.K.Suk,J.K.Lee; A study onthe Physical Proper-
ties of the Core Spun Yarn, Journal Of Korean Fi-
bre Society, 15(1), 23-31 (1978).

[9] L.Jing, J.Hu; Study onthe Propertiesof Core Spun
Yarn and Fabrics of Shape Memory Polyurethane,
Fibres & Textilesin Eastern Europe, 18(4), 39-42
(2010).

[10] J.K.Lee; A Study on the Core-Spun Yarn, Journal
of Korean Fiber Society, 13(2), 36-41(1976).

[11] C.Rameshkumar, PKavinmurugan, B.Manojkumar,
N.Anbumani; Influence of core component on the
Properties of Friction spun yarns, AUTEX Re-
search Journal, 8(4), 106-110 (2008).

[12] H.Hasani, D.Semnani, A.Shiasi; Optimization of the
processing variables to produce the elastic core-
spunyarn by Siro spinning system, using SOM neu-
ral network, Industria Textila, 62(3), 119-122
(2011).

[13] Information at http://www?2.dupont.com/(accessed
on 12/10/2012)

[14] R.Meredeth; Elastomeric Fibres, 1% Edition,
Woodhead Publishing Limited, Sawston, (2006).

[15] R.Sadek, A.S.Eldeeb, A.A.Yassen; Effect of Lycra
Percent on Single Jersey Knitted Fabric Proper-
ties, Journal of Engineering Fibersand Fabrics, 7(2),

11-16 (2012).

[16] G.Belletti; T-400 anext generation fibre by Invista
Inc., Bulletin, (2004).

[17] H.Heldi, A.Dhouib Babay, S.Msahli; Effect of
elastane draft on the rheological modelling of
€lastane core spun yarn, Journal of the Textile In-
stitute, 103(4), 451-457 (2012).

[18] T.Serkan; Experimental Investigation of Effects of
Spandex Brand and Tightness Factor on Dimen-
sional Single Jersey Fabrics, Textile Research Jour-
nal, 78(11), 966-976 (2008).

[19] B.A.Saber, B.A.Youssef, M.Sofiene, E.Saber; In-
fluence Of Elastane Consumption On Plated Plain
Knitted Fabric Characteristics, Journal of Engi-
neered Fibers and Fabrics, 4(4), 30-35 (2009).

[20] D.A Babay, S.El Ghezal, M.Cheikhrouhou; A Study
of the Impact of the Elastane Ratio on the Me-
chanical Properties of Cotton Wrapped-core Spun
Yarns, The Textile Research Journal, 97(2), 167-
172 (2004).

[21] C.I.Su, H.Y.Yang ; Structure and El asticity of Fine
Elastomeric yarns, Textile Research Journal,
74(12), 1041-1044 (2004).

[22] B.Amar, Hallab; Prediction of the mechanical
behaviour of Open-end and ring spun yarns, Jour-
nal of Applied Sciences, 9(8), 1466-1473 (2009).

[23] H.Hd i, A.B.Dhouib, S.Msahli, M.Cheikhrouhovu;
Influence of Dorlastan (R) draft and yarn count on
the elastic recovery of the Dorlastan (R) core spun
yarns following cyclic test, Journal of the Textile
Institute, 103(4), 378-384 (2012).

[24] H.S.Lee, H.K.Jung; Segmental and Chain Orien-
tational Behavior of Spandex fibres, Journa of Poly-
mer Science, 35(11), 1821-1832 (1998).

[25] C.W.Lou, JH.Lin, C.H.Lei, W.H.Hsing; Produc-
tion of a polyester core-spun yarn with spandex
using a multi-section drawing frame and a
ringspinning frame, Journal of the Textile Institute,
75(4), 395-397 (2005).

[26] A.Kakvan, S.Ngjar, M.Nami; Effect of Draw Ra-
tio and Elastic core yarn positioning on Physical
propertiesof Elastic wool/polyester core-spunring
yarns, Journal of the Textile Ingtitute, 98(1), 57-61
(2006).

[27] M.Senthilkumar, N.Anbumani, J.Hayvadana;
Elastane fabrics - A tool for stretch applicationsin
sports, Indian Journal of Fibre & Textile Research,
36(3), 300-307 (2011).

[28] A.A Merati, S.S.Ngar, M.E.Seyed, M.Goodazrzi;
Effect of spandex filament draw ratio on elastic

ey, Research & Reolews On

Polymer


http://www2.dupont.com/(accessed

136

Cotton-elastane ring core spun yarn: a review

RRPL, 4(4) 2013

Review

core spun yarn propertiesin friction spinning, Tex-
tile Research Journal, 82(13), 1363-1370 (2012).

[29] Sawhney, A.PSingh; The Effect of fabric struc-
ture on the properties of two-way stretch fabrics
made from elastic core-spun yarns of cotton and
wool blend, Textile Research Journal, 44(7), 506-
512 (1974).

[30] C.N.Herath, B.C.Kang; Dimensional stability of
core spun cotton/spandex single jersey fabrics un-
der relaxation, Textile Research Journal, 78(3), 209-
216 (2008).

[31] A.Barella, A.Manich, L.Castro, L.Hunter; Diam-
eter and Hairiness of Ring and Rotor Polyester-
Cotton Blended Spun Yarns, Textile Research Jour-
nal, 54(12), 840-844 (1984).

[32] D.Mikucioniene; The Reasonsof Shrinkage of cot-
ton weft Knitted fabrics, Material Science, 7(4),
304-307 (2001).

[33] C.N Herath, B.C.Kang; Dimensional characteris-
tics of core spun cotton-spandex 1 X 1 rib knitted
fabricsinlaundering, International Journa of Cloth-
ing Science and Technology, 19(1), 43-58 (2007).

[34] R.A.A.Mofeda; Effect of Spandex Ratio on the
Properties of Woven Fabrics Made of Cotton/
Spandex Yarns, Journal of American Sciences,
7(12), 63-67 (2011).

[35] M.M Mourand; Physical and Stretch Properties of
Woven Cotton Fabrics Containing Different Rates
of Spandex, Journal of American Sciences, 8(4),
567-572 (2012).

[36] T.H.Ueng, K.B.Cheng; Friction core-spun yarnsfor
electrical propertiesof woven fabrics, Composites
Part a-Applied Science and Manufacturing, 32(10),
1491-1496 (2001).

[37] A.A.Merati, FKonda, M.Okamura, E.Murui; Fila-
ment pre-tension in core yarn friction spinning, Tex-
tile Research Journal, 68(4), 254-264 (1998).

[38] B.R.Das; Tensile Behaviour of Spun Yarns under
Static State, Journal of Engineered Fibersand Fab-
rics, 5(1), 1-9 (2010).

[39] S.Canoglu, SK.Tanir; Studies on Yarn Hairiness
of Polyester/Cotton Blended Ring-Spun Yarns
Made from Different Blend Ratios, Textile Re-
search Journal, 79(3), 235-242 (2009).

[40] I.Usta, S.Conoglu; Influence of Ring Traveller
weight and Coating on Hairiness of Acrylic and
Cotton Yarns, Indian Journal of Fibre & Textile
Research, 10(4), 20-24 (2002).

[41] R.Chattopadhyay, S.K.Sinha; Effect of sheath fi-

bre arrangement on tensile behaviour of Dref-3
polyester cotton yarn, Journal of the Textile Insti-
tute, 99(2), 111-118 (2008).

[42] PPramanik, V.M .Patil; Physical Characteristics of
Cotton/Polyester Core Spun Yarn made using Ring
and Air-jet Systems, AUTEX ResearchJournal,
9(1), 14-19 (2009).

[43] O.Babaarslan; Method of producing a polyester/
ViSCose core-spun yarn contai ning spandex using a
modified ring spinning frame, Textile Research Jour-
nal, 71(4), 367-371 (2001).

[44] D.S.Clark; Rules and Regulations under the Tex-
tile FiberProducts Identification Act- Final Rule,
Federal Trade commision Documents, 16 CFR Part,
303 (2002).

[45] Informatin at www.Lycra.com (accessed on 16/
10/2012), (2012).

[46] W.J.Mason; 16 CFT Part 303 - Textile Rule 8
DuPont Comment P048404-Opposition To Estab-
lishment of Elastrell-P Generic Subclass,
Federal Trade commision- Received Documents, 1-
45 (2002).

[47] FMarsal, M.Riera, A.Serra, L.Indrie, M.Ratiu;
New Developmen in the Core yarns Manufacture,
Annals of the University of Oradea Fascicle of
Textile-Leather work, 1(2) 86-90 (2010).

[48] Information at www.invista.com (accessed on 4/
11/2012), (2012).

[49] A.Ghosh, S.M.Ishtiaque & R.S.Rengasamy;
Stress-strain characteristics of different spunyarns
asafunction of strain rate and gauge length, Jour-
nal of Textile Institute, 96(2), 99-104 (2005).

[50] F.Bouhjar, M.Sahnoun, M.Cheikhrouhou; Study of
the Theoretical and Rheological Models for the
Mechanica Behaviour of Cotton Core Spun Yarn
with Elastane, Journal of Textile Science and Engi-
neering, 2(2), 1-6 (2012).

[51] Information at www.rawrdenim.com (accessed on
25/12/2012), (2012).

[52] B.Shahbaz S.M.Nawaz, M.A.Saeed; Technologi-
cal Studies on Elastic core Cotton covered yarn,
Pakistan Journal Of Applied Sciences, 2(6), 690-
683 (2002).

[53] C.Su, M.Maa, H.Yang; Structure and performance
of elastic core-spun yarn, The Textile Research
Journal, 74(1), 607-610 (2004).

[54] K.SSubrata; Effectsand quality optimisation of core
yarn contai ning Spandex, Lecture Notes.Ahsanullah
University of Science and Technology, Dhaka
Bangladesh, (2008).

Research & R‘ﬁp"ﬁ” Oy =

olymer


http://www.Lycra.com
http://www.invista.com
http://www.rawrdenim.com

RRPL, 4(4) 2013

Nicholus Tayari Akankwasa et al.

137

> Review

[55] J.Hu, J.Lu, Y.Zhu ; New developmentsin Elastic
fibres, Polymer Reviews, 48(2), 275-301 (2008).

[56] Majumdar, A.Mukhopadhyay, S.Yadav,
M.Ravindra, A.Kumar; Properties of Ring-spun
yarns made from cotton and regenerated bamboo
fibres, Indian Journal of Fibre Textile Research,
36(1), 18-23 (2011).

[57] K.Richard; Recent Advances in Polymer Fibers,
Polymer Reviews, 48(2), 221-229 (2008).

[58] M.M .Mourad, M.H.Elshakankery,
A.A Almerwally; Physical and Stretch Properties
of Woven Cotton Fabrics Containing Different
Rates of Spandex, Journal of American Science,
8(4), 567-572 (2012).

[59] O.Gi Huseyin; Influence of Slected Process Vari-
ables on the Mechanical Properties of Core-Spun
Vortex yarns contai ning Elastance, Fibres and Tex-
tilesin Eastern Europe, 14(3), 42-44 (2006).

[60] W.Weber; Spinning Core Yarns Containing Elastane
on Customised Ring Spinning Frames, Melliand
Textileber (in German), 74(5), 351-358 (1993).

[61] 1].J.Rupp A.Ringer; Yarns and Fabric Containing
Elastane, International Textile Bulletin, 1(10), 10-
30 (1999).

[62] A.K.Soe, M.Takahashi, M.Nakajima, T.Matsuo,
T.Matsumoto, Structure and Properties of MVS
Yarns in Comparison with Ring Yarns and Open-
End Rotor Spun Yarns, Textile Research Journal,
74(9), 819-829 (2004).

[63] Dupont Bulletin; Producing Core-Spun Yarns Con-
taining Lycra, Bulletin L-, 519, (1997).

[64] M.Miao, Y.How, S.Ho; Influence of Spinning Pa-
rameters on Core Yam Sheath Slippage and Other
Properties, Textile Research Journal, 66(11), 676-
684 (1996).

[65] A.P.S.Sawhney, C.Folk; Improved Method of Pro-
ducing a Cotton-Covered Polyester Staple-Core
Yam on a Ring SpinningFrame, Textile Research
Journal, 62(1), 21-25 (1992).

[66] F.Konda, M.Okumura, A.A.Merati, T.Yokoi; Simul-
taneous M easuring of Fiber Flow, Yarn Tensionand
Yam Diameter in Friction Spinning, paper presented
at Conference Proceedings of New Spinning Sys-
temsinto the Future,Shanghai, China 12-17 May,
(1995).

[67] W.Kelly; A Comparison of Certain Physical Prop-
erties of Plain Weave Fabrics From Cotton Blended
With Different Polyester Fiber Types, Part |: Un-
treated Fabrics, SAWTRI Tech, Rep no, 220, 25
(1974).

[68] C.Danuta, J.Czekaski, T.Jackowski, L.Popin; Qual-
ity Analysisof Cotton/Polyester Yarn Blends Spun
with the Use of a Rotor Spinning Frame, Fibres
and Textiles in Eastern Europe, 3(57), 33-37
(2006).

[69] T.Jackowski, B.Chylewska, D.Cyniak; Influence of
the Spinning Process Parameters on Strength Char-
acteristics of Cotton Yarns, Fibres & Textiles in
Eastern Europe, 10(3), 27-31 (2002).

[70] Jackowski et al; Influence of the Spinning Process
Parameters on Strength Characteristics of Cotton
Yarns. Fibres and Textiles in Easter Europe, 116,
27-31 (2002).

[71] Info at http://www.madehow.com/Volume-4/
Spandex.html#b#i xzz20i 9mQnz (accessed on 27"
March, 2013), (2013).

[72] H.G.Ortlek, S.Ulku; Effects of Spandex and Yarn
Countson the Propertiesof Elastic Core-Spun Yarns
Produced on Murata Vortex Spinner, Textile Re-
search Journal, 77 (6), 432-436 (2007).

[73] Michael Smith; The magazine for spinning mills,
Spininnovation, 24, 5 (2008).

ey, Research & Reolews On

Polymer


http://www.madehow.com/Volume-4/
https://www.researchgate.net/publication/268926111

