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Thie aim of this =ork is bto evaluats the spinaing
perforeance of sost egyptian cotton varities, as well as to
declars tha manner of proper aslection of cotten cosponont n
blending with new MISR polyester {ibers. For the carded phase,
cottons like G31, G670, and G7S were chosen and counks of HNe
20y I and MNe &0 are produced at blend levels S0c/500,
33c/47p, 2ZS5c/TSp. In addition,a study on blending of G70,678
and §7¥ In a combed phass for splnoning counts of Ne 40, 30 and
&3 at blend levels &7c/33p, S0C/S0p and 3I3Jc/&Fp is  also
reported.

The results declared that, there iz a good scope for
blending these cottons with polyester Fiber. #Aleo, it was
found that the cotbton Fiber properties, easthod of prepsration
as carded or conbed and yarn =lze do affect the guality of
blended yarn at the biend levels produced.

1. Introducticn:
T TR W W T

Blending of fibers, of differsnt types and origin, to
get textile materials is ap age old practice. In general, this
is done For economic conalderations and to isprove the
progerties to suit end use reguiressnts, In the present time,
blended textile have becoms & major portion of the commercial
progduction. The increase of world fiber produckion from 1973
to 1¥80 ia abouwt 30 %, this indicates the growth of blended

yvarn production £1,23/.

In sgyptian textile industry, bBlending of cobbon with
aynthetic fibera Is not a new phenomenon, but prior ta 1980,
palyester staple +ibers used for Llending with cotkon fFibers
to be mainly isported from Japan and other for®ign countries.
since that time, the productinon of HISR polyester iw
commorcially introduced Ffor the firFst Eime in Egypl akt Rafe
El-Dawaar MISR RAYON.

Several Ingustrial laboratoriss conducted sludiss on
blending of this neW polyedster fiber with egyptian cobbon
fibera. Host of inveatigations have been made on a4 =mall
scsle and the conclusions of esch study have largly rosained
straightéoreward for the particular cobton fiber type al=o for a
+ Lpckurer,Praf., Hampoura Univesrsity, Teatile Eng. Dept.
#4 Prof,., Alexandria University, Testile Eng. Dept.
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limited blend proporticns. On the other hand, textile ress=arch
workers began to ®ssporiment and determine the spinaing
perfarmance of blending MISR gpolyester with esgyptian cotbon
Flibers.

The cohesion properties of cotton/ polyester blends
in roving and slivers have been studied FZ/. Other =orbk  F4/,
ham inwvestigated the affect of cotton fiber properties , &
fiber lengkth, +Ffinens=eas and sktrength on the guality of B0/ /50p
cardod cotton—pal yester blended yarng.

In the present work, the specific sbhjective is o
study the effect of various type=s of egQyption cotbon fibers,
cotton—pal yester blend levals and yarn lingar denaity on Ehe
Quiality of two - component blended yerns. In addition, Lo »
gvaluatg how MIGR polyester staple (iber perfora in bBlends
with all cotton varigties. The investigation was carried out
in & carded and a coabed phass.

ZiEiger imgntal work:
= T TTI e  E E

2. 1. Hethod and materials:

LL FEi four types of egyptian cotton, Giza 31, Giza 7O,
Biza 758, iza 77 were used In the present alugy for blending
with BHISR polyester staple fiber. The general fiber propertles
of various cottons vaed in bhe study are given in tabls (L.L).
Al so, it can be Seen that HISR polyester Fibaer
characteristicea in tabie (1.2).

Table (1.10: Fiber properties of egyptlian cobton
used for blending.

Propeety Egyptian cotkon fiber

Giza 31 Giza V0 Giza ™ Biza 77

L. Cotton grade O G GAFG G/FG
2. Fibur length (sl
t " .at 2BY 9 32.5 b | 4.7
i b - 4 13.46 5.7 la. 4 Tl T !
Unidorelby ¥ L 1] 47 ag
3. Fiber finaneas {mgifinchi:
Micronaire reading 3.8 4,2 N5 a
4. Fiber strength:
Breaking
Serangth (1bSinehl JI77E 101507 105833 107996
Fressley Indox 8.3 ®.3 ¥.8 19
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Takle (1.21: Preperties of MISH polyester fiber

Fiber length (ma) B .3 =1
Deniar 1.4 = 0.0%
Tenacity (g/den) 5.% + 0.3
Bhrinkage (%) 4.2+ 1.2
Mo, of crimps/cn P00 + 3
RAmgain percentage (i} 0.8
-

iitYarn progection: all of theae Fibers were spun
into difderent yarn counts at ring sginning frase as & single
cmmpangnt yarne with constant twist multipliers of 3.7 .In
adiLion,sach of cotton fiber component have been blpoded with
polyeater &tk drawing procesas and three blend levels wers
chosen. The consitruction details of yarn proparation is given

in table (2.
Table 1311 Construction dotails of cerded and
cosbed blends,
Cotion type 631 670 o777 870 ora @77
varn Count (Me) 20 30 40 &0 50 &3

Mend composition:

iltor carded phase ii)for combed phaswe

100e & Y M ] W M
&7/ 33p - - - | [} "
S50c /30p a & 5 w 7] o
| FcidTe H u " M M o
2Be S THe W . M - = -
100p n M " n 5 "
i Rlan and paghine employed: The classical

preparation routine was sdepted for processing the two companents,
cobtton and polyester §ibers.
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Table (3.1) Spin plan and machine employed for
100% carded cotton, polyester and their blends.

Operaticn Infeed Doubling Draft Delivery Machine
Ne Ne type

i) for 1007 carded cotton yarns

i. Blow room =~ - - 0.00128 Hergeth
& ’ Card M/C.

3.Drawing I 0.14 8 7.86 0.137 Versamatic

Drawing II 0.137 a8 7.86 0.135 Sacolewell.

i1) for 100% polyester and c/p blends

1.Blowing room = = - 0.0168 Short line.
2.Card 0.0168 L a3 0.14 Textima H.P.
» Carding M/C
3.Drawing I 0O.14 24 24 0.14 Blending M/C
Drawing IT 0.14 =} 7.7 0.135 Schlafhorst

iii) for all fibers, the above seqguence
followed by speed frame and ring spinning frame.

4.Roving 0.135 3 7.4 1 Textima with
.26 1.25 Sussen draft

system.
S.R.spinning 1} 1 20 20 Textima with
1-25 1 24 30 SKF draft

1.25 1 32 40 system.

#Fleese blender, 4 vertical heads (D=4xé), draft v=&6 plus
one horizontal head (D=4).draft v=4.

For both carding and combing processing phase, cotton and
polyester fibers were blended at draw- ing frame. In  this
manner, seperate lines for polyester and cotton were used for
openning, cleaning and carding. Therefore, Gtrash and neps
could be removed from cotton efficiently and poly— ester fiber
could be processed without damaging. The desired blend levels
were achieved easily by varying the relative number of cotton
and poly- ester slivers fed. Machine employed and data
regarding doubling, counts, draft and preoduction are indicated
in tables (3.1) and (3.2).
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Table (3.2} Spin plan and machine pmmpyed for
100% combed cotiton, polyester and their Bleads,

Dperslion Infeesd Doubling Draft Delivery P i i@

He My Evpe
i} 4pr combed cotton yarn Giza’?d

k2. 0low room -~ - (F 0.14 Trutzachler

mith carding. line.
J:Draming 0. 14 a8 10.1% 0.18 Flatt prep.
d.8liver lap 0.10 20 i.08 &lg/s mynken,
B Conbing & & Jo.a Ca14
b.Drawing I  0.14 8 B.12.15 0Q.014,0,18 Plati-

Draming I1 .14,.18 B a Q. 04,0, 10 Bac .

ith #or cotton yarn Giza TO and Giza 77

1.0 s P - - - A20g /e Hisber |ine,
2.Carding A20g9/m i 100 G. 18 Corvwer. Card
:ik-i" 0,14 # 4. & 0. 13
A.8uper lagp 0,13 32 2.24 &Sg/m Cosbing preg.
9. Comting &Sg/m 4 2.7 ©0.13 Hhitin sysiem.
B
L

BsDrasming I 0.15 T=32,%.68 €.14,0.18
Drasing 11 .14,.18 8  0.14,0.10

Lig) ¥ LDOZ palypester yarn

L, 2.0 lem ropa = - 1i2  O.014 Bhork line dor
wibh card. amthetic Flberg
b.Draming [ O.018 a B 1015 Q. id,0. 100
h““ II F-“l!’“ E . ﬂ- "Iﬂ‘ ".
for blends
. Orawing 1 18,18 & [ 8. 14,0. 10
Prasimg 17 .i4,.18 @ a o.14a,0,18

for all fivers, The above seguence 7ol lowed
by reving and ring spinning
T.Raving 0.14,0.18 1 (] L.9,1,8 Matk=fac,

o.M minning 1.4 1 .70 A0
1.8 t 7.7 30 fGpin-0-Hatt.
1.8 L 33.3 h0

#hal ]l combing percent 20%.
2.2 I'hﬂlrnnt“:- s

Detalls of various tests for sschenlcalproperbies
of Fibers and parns are kept according te ASTH Bhandesrd aco
imtruction details of the lmetrunents. Fiber teats  include
fiber bundle Stréngth at zero guape on pressloy sbtrength
testar. Fiber longth, wusing digital iibrograph and #iber
firensss (M~ g/inch) using Shedfield Hicronair.Yarneg werse
esamined for yarn Lwist on Tweigle twiSt-aster, yarn counl o
Mitossrtesr, yarn sbtrength on Tensomet Strongth Teator a0
irregulacitly on Uster Evennecss Teslor.
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3. Results and Discussions:

3.1 Yarn properties of combed cotton/polyester blends:

-— —

i)The strength characteristics:The single-end strength,
yarn tenacity, count strength product (CSP) and yarn breaking
extension for combed blends counts Ne 40,NelO,Ne &40 are
plotted in figures (1 , 2,and 3 ) respectively.

Single-end strength: The yarn tenacity (g/ tex) gradually
decreases as the proportion of cotton decreases up to S0c/S50p,
then increases again as the polyester content increased. Also,
it is evident that the single yarn strength for G777/ PES
blends being less than that of the 100% i ndvidual
component.The same trend has been observed far G70/FES and
B75/FES blends except yarns with blend ratio 33c/67p. This
blend level does show a higher value of yarn strength than the
lower component strength (100% cotton).

curves that CSP for all cotton/polyester blends being less
than that of the indvidual components. The cotton fiber Giza
77 gives stronger yarns than Giza 75. The difference in yarn
tenacity (g/tex) and the CSP is highly significant across the
range of blend levels (100c to S50c/S0p), while the daeviation
is considerably reduced when the proportion of polyester in
the blend is above 350%Z. Also, Giza 77 combed cotton show wsuch
superiour strength values in blends with MISR polyester staple
fiber than the blends cont- aining Giza 70 cotton fibers.

Yarn extension at break:The breaking extension of the
yarng 149 plotted in figures (1.3}, (2.3) and (2.3) 4or three
yarn groups. Faor all combed cotton blends, elongation was the
lowest Ffor 100%Z cotton, highest for 100% polyester. As
expected, the breaking elongation increases with increase in
proportion of polyester fibers. The results indicate that
blends of Giza 70 and Giza 75 with polyesrer have recorded
higher breaking extension than blends containing Giza 77.

ii)Yarn Irreqularity: The test results of vyarn
irregularity was measured by Uster evenness tester for combed
blends., The effect of blend composition, catton fibers and
yarn count is shown in figures (1.4), (2.4) and (3.4) . Yarn
uniformity was best for 10074 combed yarns and blends "wp to
50c,/50p tham those for 100% polyester. The coefficient of
variation (CVZ) was similar for blends (&7c/33p and S0c/50p)
and the corresponding 100Z combed cotton yarns. This is mainly
due to the combing action of cotton fibers. Among all yarns Ne
40, 50 and &0, Biza 77 gave more uniform blended yarns than
those of blends cotaining Giza 70 and Giza 75 resectively.

As a basis of comparicon table ( 4 ) shows the S0%
values of the Uster Statistics. The attianed Uster C.V4 Ffor
diffgrent yarn count and blends are compared with the Uster
Statistics level. It is evident that the yvarn count Ne 40
recarded better uniformty while it will be seen Lhat thers is
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a slight increase of Uster C.VZ for N2 SO and Ne &0 vyarn
nigher than the Uster Statis— tics values.

Table (4) Uster CVY for combed blends.

A e e g,

Ratio LO0O% 33c/é7p 100p

e B, e I B e S

Ne. 40 S0 &0 40 So 60 40 S0 &0
G75/PES 15.8 16.5 18.1 16.7 17.5 18.9
G70/PES 15.%9 17.4 17.5 16.0 17.4 18.7 16.%9 18.37 19.6
G77/PES 14.5 15.6 16.7 15.6 1b.4 17.9
e AR S e S T S e = m=ET = aE
USTER STAISTICS AT SO%
15.7 15.8 16.2 16.5 17.0 $B.3 16.6 17.7 19.5

[ =ttt g -t} &t ARt S e e R e

o ——— . e e e

3.2 Yarn properties of carded cotton/polyester blends:

———— e et

polyester fibers with Giza 31 (Danbbdara), Giza 70 and Giza
75. Tha reasults of wvarious yarn tests of yarn tests are
plotted gra- phically in figures (4 to &). The results of yarn
tenacity (g/tex) and CSP show the polyester varn ins
substantialy stronger than the control yarn (100Z cotton).

For S0c/S0p blend ratio, vyarn strength were lower for
G7S5/PES blends than those for the correbsponding 100% cotton,
while yarn strength were higher for blends conktaining Giza 3l
cotton fiber and nearly equal for blends containing Giza 70.
The 35c/65p and 25c/75p carded cotton/ polyester blended yarns
are stronger than the control yarn for all yarn counts Ne 20
and 40.

Comparing blending with the same polyestersster content,
Giza 31 gave stronger yarn in all cases than those of Giza 70
and Biza 75 respectively. The maximum differences between
blended yarn tenacity are noticed at S0c/SO0p and ranged
between 2-3 g/tex. This deviation become less at highoer
cantent of polyester as well as finer counts.

Yarn extension al break:The relationship between blend
compesition and breaking elaongaticnof carded cotton/polyester
blende are shown in figures (4.3, 5.3 and &6.3), It ig cleas
that, the vyarn elongation increses as the polyester content
increse in blends.

1ii) Yarn Irreqularity: For carded blends, the effect of
blend levels on yarn uni—formity is shown in figures (1.4,1.5
and 1.4) . It can be seen that up to a blend level S0c/50p,
the addition of polyester had little change on the Uster CVX%
of all yarn groups, then Lthe coefficient of variation i(mproved
when the polyester fiber content 15 incrsases more than 504,
Uster CV7% i3 lower with blendz containing Giza 73 followed by
BGiza 70 than with Biza 31 sotton fiber.
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3.3 Comparison of combed blends and carded blends:

Among the plan of experiments, two egyption cotton
fibers, Giza 70 and Giza 73, were blended with MISR polyester
fiber under both of combed and carded phase with varying blend
ratios, while vyarn linear density 14 tex (Ne 40) and Ewist
multiplier ( of =3.7) were kept constant. In figure (72, it
can be seen that, use of combed cotton generally improve the
quality of blended yarn. For the same type of cotton fiber
(Giza 70 or/and BGiza 75), combed bleps gave higher srength
than those for carded phase. The differences in yarn tenacity
across 100c to 33c/&7p blend ratios is highly significant.
Also the curves indicate that yarn strengths for 100% combed
cotton was siilar for cotton/polyester blends contianing &5%
and 75% of polyester fiber in case of combed and carded phase

respectively.

The behaviour of cs/p blends cantaining combed and carded
cotton fibers are represented again in figures (8,9 and 10).
From the curves, 1t is clear that, for carded phase (G31/PES,
G70/PES and G7S/FES) most of blend levels higher than 50c/ S0p
gave higher strengths than the lower component strength. These
unlike the case of combed blends where yvarns were weaker than
either of the two- camponent yarn strengths. This trend is
domenant with cottan fiber G677 of best best quality, while,
for G739 nd G70 as combed fiber. The blend ratio 33c/467p are
stronger than the control vyarn.

4. Conclusions:

From the experimental results, the following conclutions
can be drawn:
1) There 1is a good scope for blending egyptiamn coktons like
Biza 31, Giza 70, Giza 79 and Giza 77 with new MISR polyestr
staple fiber for producing yarns of counts from Ne.20 to Ne.&o
depending on fiber properties of the two components.

II) A proper selection of cotton fiber i1s very important to
achieve the desired yarn properties. Thus, use cottons like
Giza 31 in carded phase, Giza 70 and Biza 75 in combed phase
seems worthwhile, since the yarn produced with good quality-

III) For combed cotton/polyester bhlends, the results clearly
show that :

- At blend levels lower than 5S0c/50p, the yarn
properties were related to the cotton fiber properies.

— For most blend levels,except at 33c/&67p, the tensile
properties (g/tex,C5P) of blended yarns is lower than that for
100% cotton varn. While for G77/PES blends, the varn strength
is lower for than that both 100%L cotton and poly—-ester yarns

- At blend level 33c/&7p, the cotton fiber properties
contributed less to yarn tenacity than the polyester fiber
properties.
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= For combed blends, higher blend ratic of polyester is
recomeended to posses thelr behaviour en the guality of yarna
and fabrics.
IV! For carded cotton/polysater blends, Ffurther fight on the
aspect of carded phase has been bLhrown by the intrduckion of
medius quality of egyotlian cottons into blends wmith HMISA
polyester fiber.

- At S0c/S0p carded blends, the strength of G3i/PES
blend yarnswers higher as cospared to the corrgspanding 1003
cotktan. MWhile Ethe strengths for GFOSPES are cgual or slight
tower than for the contral yarns.

- Blends containing polyester ratios more S05 show a
better blend yarna gual ity than for 100%cobicon yarns.

= The blend yarn unifermity generally was bekter than
for 100% cOtton yarne. This can be attributed te the
uniformity of polyester staple fiber.
Yl For the same cotton Ffiber, the resulks indicakte bhat blondg
gave a bebtbtor gualikty (skrength and yarn wniformikby] than Joe

carded blends.
-~ The  cosbing action for coktton fFibors detreased the

fewel of polyester contenk by 25E in cosbed Blends than for
carded hlends to give the correspending =trength of 1007
cosbed yarns.

= Bince cosbing process isgprove khe final gualiby and
most of egyptian cotbones hasm 8 supericur properbies, Lhe
cotbton  4ibers should be rombed. On the other hand, Bediow
cotton Fibers with low grades used as carded For blending sith

MIER palyester Ffibor,
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