G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




s

O

[
U2

2

2

s e

Il

IIIIIN
O




[ [F47

United Nations Industrial Development Organization

Distr,
LIMITED

ID/WG.368/1k
26 April 1982

ENGLISH

Petrochemical and Polymer Consultation Week
Porto Alegre, Brazil, 17 - 21 May 1982

COTTON POLYESTER BLENDS FOR PRODUCING
GARMENTS USED IN TROPICAL COUNTRIES*®

by

Frederick J.A. Thomas®**®

UUvu»:C

The viewvs expressed in this paper are thcse of the author and do not necessarily

reflect the views of the secretariat of UNIDO. This document has been reproduced

without formal editiag.
[ 1)

v.82-25039

581 S3ticker Lane, Dudley Hill, Bradford, W. Yorkshire, United Kingdom.




-2 -

T AT T haat TE e AT Ae 4 ST s o em———
POLYBSTER-COTION DLoNULNG rUA LAMY MANUFACTUHE

Polyester cellulosic blend fabrics were introduced into the textile industry
about 22 years ago and have now become a well established facet of the industry.
The blending of polyester with cellulosic fibres such as cotton, viscose and
modal, produces a significant effect on a wide range of properties when campared
with those of a homogeneous blend, the degree of significance varying with the
blend proportions and the type of polyester fibre coampanent used. This paper
will endeavour to outline some of these aspects in the polyester-cotton blending
area, which is by far the most widely used polyester cellulosic blend, confining
the subject of discussion mainly to the production of yamms suitable for the

manufacture of items of fabric and clothing used in %ropical countries.

Same Reasons for Blending Polyester with Cc‘tton1

Properties of fibres important to textile applications could be listed under -
" Table 1.

Electrical - resistance, 'static’,

Fomm - cross section,

Mechanical -~ streagth, extensibility, elasticity, moduli, fle., fatigue

resistance.
Optical - lustre. _
Thermal - melting or decomposition po’nt, contraction, setting.
Sorption - relations to water and water vapour.

Chemical
Dyeability.
Flammability.
Stability to acids, alkalis, bleaches and dry cleaning solvents.
Effect of heat - discolouration or yellowing.
Effect of storage - degradation.

Biological
Toxic or demmatalngical properties.

Resistance to bacteria, moulds and moths.
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rroperties oi Fabric

Appearance - appeal, drape, handle.

Camfort - warrth, moistur: retention, crease resistance, crease recovery.
behaviour in spinni.g, sizing, weaving, dyeing, finishing.
shape, shrinkage, felting, pilling.

Wear - abrasion resistance, resistance to soiling.

Processing
Stability

Table 1 lists the properties of fibres which are evaluated prior to general use

in yarmn mapnufacture.

Table 2 sets out a rating for polyester and cotton fibres, taking into consideration
come of the properties listed in Table 1.

Table 2.
Grading:
A = Excellent
B = Average
C = Poor
Mech. Water Dry Vet Crease
props. sorption Dyeabiljty abrasion abrasion retention
Cotton B-A B-A A B C-B c
Polyester A C Cc D B A
Softening Hole Aesthetic
Static Pilling point burning properties
Cotton A A A A B
Polyester C Y B c A

From the foregoing, it is apparent that both fibres have points of excellence
in certain aspects only and by proper blending, the deficiences in ane fibre
can be counter balanced by the advantages of the other.

Properties of Polyester-Cottan Blends
We shall now look at some of the important advantageous properxties that can be
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produced by the blending of these two fibres and how varying blond proportions

effect these respective properties. The fi.g-u.mes2 1 %o &, below, illustrating

the variance in the properties caused by the variation in the proportion

of the blend campanents is self explamatory. In figures 1 to 4, the behaviour

of two fabrics of the same construction ar~ .1alysed, one of the fabrics being

resinated.
FIG 1. Effect of Polyester on Tear Strength. FIG 2.Effect of Poly.on Tensile Strength ¢
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Taking figure 6 as an example, let us analyse the effect caused by the

introduction of cotton, in various proportions into a polyester blend, and
the mamner in which static build-up, in the fabric is affected.

Gamments produced from 100% polyester blends are prome to static build-up
during wear. The accumulation of these static charges, causes the gamment to
cling to the body and in tropical countries, on a perspiring body, this could
be quite objectionable.

The influence of static control, by the cottan component, is strikingly
illustrated in figure 6. It is apparent that as little as 30)% cotton in the
blend, reduces the static to a level that the gamment becames acceptable to
wear in almost any climatic conditions.

In the rigures 1 to 6, it is evident that the effect of the polyester
camponent , can be prominent only after the polyester reaches a 50% blernd
level in an unresinatel fabricbut the effect of resinating can produce the
required level of prominence of the polyester camponent, with as low as 30%
polyester in the blend. This resin finish, although producing desirable
"Basy Care" properties, unfortunately affects the strength and abrasion
properties adversely, although it is kmown that the strength and abrasion
properties are still considerably higher than in 100§ cellulosic materials.

Factors that Determine Optimum Blend Proportioms.
Analysing figures 1 to 6 and some of the listed properties in Table 2,

it is apparent that significant changes in the properiies of the blend can
be made by varying the blend proportians to the desired lewel.

For example, Pilling properties - aince polyester has poor pilling
properties and cotton, excellent properties, it is known that a 50% blend
of cotton in the cmmposition will make a significant difference in the level
of fabric pilling.

Other changes that can be effected are fibre "fom" or cross sectlon.
For instance, aesthetic appeal in the blend can be enhanced by changing the
cross section of the fibre from a circular shape to a triangular, trilobal
or multilobal cross section, thereby altering the angle of diffraction of
light off the surface of the gament, caneing a difference in eye appeal.

Change of fibre type fram ncmmal tenmacity to high tenacity would vastly
change the tensile properties of the yarn. Appreciable increases could
also be achieved by introducing a campatible polyester camponent with a
longer staple length and finer decitex.
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The greatest area of control of the yarm parameters which determmine the
composition particulars of the blend, is the end product.

In this case let us consider fabrics and items of clothing suitable for
use in tropical countries, the fibres preferred and the concept governing

the corclusians.

Group 1.
Tropical light weight wear and fabrics : shirts, blouses, underwear,

T - shirts, scarves, dress
fabrics etc. and damestic

items such as light curtain
drapes; sheetings, pillow cases
table liren etc.

Group 2.
Tropical heavier weight wear and : skirts, jackets, slacks,
fabrics trousers, suitings, water-

proofed raincoats, upholstery

etc,

It is now necessary to examine the polyester fibres available to us.

All polyesters are vetro chemical by products and the fibre is a synthetic
linear prlymeric ester, forwad LY eacting a bifunctionmal acid with a
bifunctional zlcohol.

Generic trade names like Tervlane, differ slightly fram say Dacron, in
that one of the end groups in Terylene is an ester group, whereas it is a
carbaxyl group in Dacron.

A typical poiyester fibre msnufacturers products, that would be available
for use in the textile industrvy for homogeneous or heterogenecus blends,
wouwldl be presented in a form such as = '

Deci Tex. Length(mm). Lustre.

1.3 35 - 43 Bright

1.7 38 Bright or optical whice
1.5 40 Bright or semi dull
1.7 38(LO¥W PILL) Bright or semi dull
2.7 50,58 Semi dull or bright
3.3 50,58(LOW PILL) Semi dull

2.7 50,58 Coloursn

343 50,58 Colours
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A stress-strain diagrem may also be supplied, to illustrate the moduli
of the fibre and in the case of the nommal fibre, the diagram woul? look

like FIG A and in the case of a low pill fibre, like FIG B, below.

FIG.A FIG.3
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For producing items in group 1, fine polyester fibres will be required.
Fibres of 1.3 decitex capable of spimning counts from 11.8 Tex(£0sNe) to
€ Tex(100sNe) and fibres from (1.5 - 1.7) decitex with an optimum spinning
count of 11.8 Tex(50sNe) will be used in the blends. Yarns spun to counts
finer than 7.4 Tex(80sNe) will be used for folded yarns.

Tue type of fibre and degree of blend will depend on factors such as pilling,
degree of crease recovery or crease retention, watef%orption, static control,
dimensional stability, fineness of fabric etc. etc. Open end spun yamms
as opposed to ring spun will have limits of 21 Tex(28sNe). Low pill fibres
are nomally used for soft handling fabrics, which are generally weft knitted.

In the main, cotton fibres break at (8 - 10)% elongation, which brings into
importance the tenacity of the polyester fibre at the 10§ elongation level
and not at the final tenacity of the fibre, for polyester-cotton blended
yarns.

In selecting the cotton component, it is important thatr there is fibre
campatibility., When there are significant differences in the fibre lengths
and fibre densities, there will be fibre migration, with the lang or fine
fibres tending to migrate to the centre of the yarn and the coarser and
shorter fibres to the outer l'vcn. It Lhas been shown that the difference
in fibve fineness between the cottor. ana polyester fibres should not exceed
o7 decitexj. For example, in a polyes.er cotton blend., a 1.7 decitex
polyester fibre component should be used with co'ton fibres only between
1.5 and 2.2 decitex,: preferably 1.4 and 2.0 decitex. Suitable cotton

e et ¢ et ¢ o e ¢
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staple lengths used in blends witk polyester fibres for spinning respective
comts are as follows -

(25.4 - 27.5)mm - counts up to 22Tex(27sNe)

(27.5 - 29.5)m -~ 21 Tex to 14.8 Tex(28sNe - 40sNe)
29.5 xa and over for counts finer than 14.8 Tex (40sNe)
vith a miniswm of 34me for 9.8 Tex (60sNe) yars.

Critical cottcn fibre staple lengths are govermed by the maturity of the
fibres, for, immature fibres are weak and produce poor spinability properties.
Good maturity percestago levels, combined with low trash content are required
of cotton fibres, in order to produce yarms with low nep contents and good
appearance.

Spinability is also controlled by the mmber of fibres in the yarn cross
section and it is known that there shotld be a minimm of 50 to 55 fibres
in the cross section of the blended yam, to make i% spinable at commercially
acceptable levels.

Twist factors are in gemeral fairly standaxrd, ranging from 3.25Ne to
3.75Ne (96 - 102.5)xr decitex(S.I.units) for ring spun yams and 3.5Ne to
4.0 Ne (105 - 120)x decitex for open end spun yams, the twist range available
being controlled by the nature of the end product. Polyester fibres with
lengths more than 43 mm cannot be hlended with cotton fibres for these -
processes because. of the excessive length differences., Other fibres that
should not be blended with cotton are 'Anti Flam' fibres, because it would
defeat the flame proofing objective of the fibres.

Blending Techniques.
The nomal area of blending is at the draw frame stage, with one pre-

drawing stage of the polyester slivere and three processes of drawing with
the required blend proportioms of the cottan slivers, The intimacy of the
fibre blend will be controlled by the properties of the polyester fibre
being used and the standard number of doublings mentioned, may well be
inadequate for stock dyed polyester slivers produced with multiple colours.
Although this is still the traditional method of blending, the technique of

.blending cambed cotton sliver with well opened polyester at the blending
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hopper in the blow roam is also in vogue.
A study of this method of blending was done by S.Bandcpadhyay, A.K.Sengupta
and G. Ravishankar 4.

For a 50/50 blend of polyester-cotton they produced the following results:-

Blow Roam Blend Draw Frame Blend

Draw Frame Namber of Degree of Degree of
Passages Doublings Mix IBI Mix . IBI
1 6 0.678 1.48 0.47 1,92
2 36 0.764 1.42 0.63 1.50
3 216 0.811 1.38 0.75 1.36
4 1296 0.830 1.38 0.78 1.32

Busing their findings on the index of blend irregularity (IBI), they
cancluded that the trials proved that blending at the blow room stage will
reduce the number of draw frame passages by ane, which would otherwise be
needed if blending commsnced at the draw frames.

A further technique of .iending which they considered superior to both the
techniques discussed war Super Lap blending. This was dane on a Whitin Super
Lap machine and the r:suits of this techmique of fleece blending baciked by
IBRI values, proved to be superior to both the blow room and draw frame methods,
with the added advantage of a reduced number of passages or machines. Hence,
there appears to be further romm for improving this area of technology.

In conclusion, it omst be borme in mind that clothing is a basic necessity
and in order to satisfy the individual needs of the consumer, fabrics need
to be produced with vast and varied chamacteristics and the diversified
. range of polyester-cotton gamments has made this particular area of the

industry a fore runner in its own right. A4s professionals, we should be aware
of the scope that this area of the industry offers ani be it technology or
panufacture we should be fully alive to the multiple requirements of the
fopsumer.
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