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EVALUATION OF FIBER BLEND SPINNING o

N
EGYFTIAN COTTON INDUSTRY .
. By
* T *3%

R.El-Bealy S.Ibrahim and M.El-Messiery

Abstract: |
|

The aim of this work is to svaluate the spinning

T performance of most ggyptian cotton varities, as well as to :
: declare the manner of proper selection of cotton camponiznt  in

blending with new MISR polyester fibers. For the carded phase,

cottons like G31, G706, and G755 were chosen and counts of Ne

20, 30 and MNe 40 are produced at blend levels S0c/50p,

I3c/67p, 25c/75p-  In additipn,a study on blending of G70,B75

and B77 in a combed phase for spinning counts of Ne 40, 590 and

60 at bplend levels &7c/33p, S0c/50p apd 3I3c/67p is  alsa

reported.
The results declared that, there is a good scope for
blending these cottons with polyester +Fiber. Also, it was
found that the cotton fiber properties, method of preperation
as rcarded or combed and yvarn size do atffect the quality of
blendad yarn at the bhlend levels produced.

1. Imtroduction:

Blending of fibers, of different typezs and arigin, to
get textile materials is an age old practice. In general, this
is done +for ecanomic cansiderations and to improve the
properties to suit end use regquirements. In the present time,
blended textile have bhecome a majar partian of the commercial
production. The increase of world fiber production from 1973
to 1980 is about 30 %, this indicates the growth of blended

varn production /1,2/.

In egyptian textile industry, blending of cotton with
synthetic fibers is not a new phenomenon, but prior to 1980,
polyester staple fibers used for blending with cotton fibers
to be mainly imported from Japan and other foreign countries.
since that time, the production of MISR polyester is
commaercially introduced for the first time in Egypt at Kafr
El~Dawaar MISR RAYON.

’ Several Industrial laboratories conducted studies an
blending of this new polyester fiber with egyptian cotton
fibers. Most of investigations have been made on a small

. ~scale and the conclusians of sach study bave largly remained
straightforward for the particular cotton fiber type also for a

* Lecturér,Prof., Mansoura University, Textile Eng. Dept.
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limited blénd proportions. On the other hand, textile research
workers began to experiment and determine the spinning
perfarmance of blending MISR paolyester with egyptian cotton
fibers. )

The coheston properties of cottan/ polyester blends
in roving and slivers have been studied /3/. Other work /4/,
has investigated the effect of cotton fiber properties , as
fiber length, fineness and strength on the quality of S50c/S0p
carded cotton-polyester blended yarns. ’

In the present work, the sgecific ahbhjective is to -
study the effect of various types of egyption cotton Ffibers,.
cotton—polyester blend levels and yarn linear density on the
guality of two — component blended varpns. In addition, to .
evaluate how HMISR polyester staple fiber perfarm in blends
with all catton variaties. The investigation was carried out
in a carded and a combed phase. : :

2.Experimental wark:

2.1, Method and materials:

i} Eibers:four types of egyptian cotton, Giza 3t, Giza 70,
Giza 75, Giza 77 were used in the present study for blending
with MISR polyester staple fiber. The general fiber properties
af various cottons used in the study are given in table (1.1).
fAlso, it can be seen that MISR polyester fiber
characteristics in table (1.2).

Table (!.1): Fiber properties of egyptian cotton
' used for blending.

Property Egyptian cotton fiker

Giza 31 Giza 70 Giza 75 Biza 77

———

1. Cotton grade & G G/FG 5/FB

2. Fibar length {mm):

"M ogt 257 29 32.5 29.5 34.7
moomowoB5OY 13,6 15.7 14.4 16.7
Uniformity % 47 46 a7 - 48

S. Fiber fineness {#g/inch):

Micronaire reading 3.8 4.2 4.5 4
4. Fiber strength: :

Breaking : .
Strength (1b/inch} 21778 101509 105833 107974
B

o]
Pressley Index 8.5 2.3 9. 10
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Table {1.2): Properties of MISR polyester fiber

Fiber length {(mm) 3B8.5 + 1

Denisr 1.4 + Q.09

Tenacity (g/den} 5.9 + 0.3

Shrinkage (%) 4,2 + 1.2

Na. of crimps/ecm 9.0 + 2
0.6

Regain percentage (i)

ii)Yarg productian: all of these fibers were spun
into different yarn counts at ring spinning frame as a single
component yarrs with constant twist multiplier of 3.7 .In
addition,each of cotton fiber component have been blended with
palyester at drawing process and three blend levels were

chosen, The construction details of yarn prepgaration is givep
in table {2).

Table (2): Construction details of carded and
combed blends.

Cotton type G631 G670 B77 G70 G75 (77

20 30 40 40 50 b0

yarn count (ha) 2

o . e e . R . et e o A . . o . o ot i S iy

i}lfor carded phase 1ii)for combed phase

100c b X M b o x
&7c/33p - - - » ® x
50c/50p Y X n M ® x
33c/&7p M S ® ® % ¥
23c/75p ® ®» X - - -
1G0p X » M N b ®
1)Spin  plan  and machine employed: The classical

preparation routine was adapted for pracessing the twe components,

cotton and paolyester fibers.
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Table. (3.1) $Spin plan and machine employed +or
100% carded cotton, polyester and their blends.

Operation Infeed Doubling Draft Delivery Machine
Ne _ Ne type

i) for 100% carded cotton yvarns

i. Blow room - - - 0.00128 Hergeth
2. card 0.90128 1 109 0.14 Toyoda H.P.
. ' Card M/C.

3.Drawing I 0©.14 B 7.84 0.137 Versamatic

Drawing II 0.137 g 7.84 0.135 Sacolewell.

iil) for 100¥% polyester and c/p blends

1.Biowing room — - - 0.014B Short line.
2.Card 0.0148 1 83  0.14 ' Textima H.F.
* Carding M/C
3.0rawing I 0.14 24 24 0.14 Blending M/C
" Drawing I1 0.14 8 77 0.135 Hchlafhorst

iii} +For all fibers, the abaove sequence
followed by speed frame and ring spinning frame.

4. Roving 0.135 1 7.4 1 Textima with
F. 24 1.25 Sussen draft
system.
S.R.spinning 1! 1 20 20 Textima with
1.25 1 248 30 SKF draft
1.25 1 32 40 system.

#Flepse blender, 4 vertical heads (D=4x6); draft v=& plus
one horizgntal head (D=4),draft v=4. :

For bpth carding and combing processing phase, cotton  and
polyester +Fibers were hlended at draw— ing frame. In, this
manper, seperate lines for polyester and cottan were used for
openning, cleaning and carding. Therefore, trash and neps
could be removed from cottan efficiently and paly- 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 dats
regarding doubling, counts, draftt and production are indicated
in tables (3.1} and (3.21.

L
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Table (3.2) Spin plan and machine emopyed for
100% combed cotton, polyester and their blends.

Operation Infeed Doubling Draft Delivery Machine
HNe Ne i type
i) for combed cotton yarn Biza?7s
1&2.Blow room = - 112 0.14 Trutzschler
with carding. ) line.
3.Drawing 0.14 8 10.15 0.18 Platt prep.
4.Sliver lap 0.18 20 - 1.03 &2g/m system.
S.Combing &2g/m & 70.4 0.14 :
4.Drawing I 0,14 g 8,10.15 0.14,0.18 Platt-
Prawing I .14,.18 8B 8 0.14,0,18 sac.

ii) for cotton varn Giza 70

1.Plow room - -

2.Carding 4209/m 1 100’
.Drawing 0.14 5 4.4
4.8%uper lap 0.13 I2 2,24
2.Combing &5g/m 4 52.7
&6.Drawing I 0.15 8 7.32,9.68
Drawing II .14,.18 =] 2]

‘and Giza 77

4209/m Riepter line.

0.14 °  Cdnven.Card

0,13

&85/ m Comblng prep.

0,15 Whitin system.

0.14,0.18
0.14,0.18

iiiy for 1004 polyester yarn

1,2.Blow roam - - 112
with card.
b.Drawing I 0.14 8 8,10.15
Drawing II .14,.18 B© a8
for blends
bu.Drawing I .14,.18 & &
Drawimg II .14,.18 =] g

0.14 Short line for
synthetic fibers

0.14,0.1¢

0.14,0.18

0.14,0.18
0.14,0.,18

for all fibers, The above sequence fnllowed
by roving and ring spinning

7. Rov1ng 0.14,0.18" 1 10 1.4,1.8 Platt—Sac.
8.R spinning 1.4 1 Z28.79 40 _
1.8 1 27.7 S0 Spin-0-Matt.

1.8 1 33.3

&0

#Noil combing percentage 20%.
2.2 Measurements:

Details of various tects for

mechanicalproperties

of Ffibers and yarns are kept according te ASTM Standard and

instructiaon detalls of the instruments.
fiber bundle strength at zerpo guage

Fiber tests include
an  pressley strength

tester. Fiber 1length, wsing digital fibrograph and fiber

fineness (Mg/inch)  using Sheffield

Micronair.Yarns were

examined for yarn twist on Zweigle twist-meter, vyarn count on
Autosartaer, yarn strength on Tensomat Strength Tester and

irregularity on lUster Evenness Tester.
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" 3. Results and Discussions:

TPy app— P p—

3.1 Yarn properties of combed cotton/polyester blends:

i)The strength characteristics:The single-end strength,
yarn tenacity, count strength product {(CSP} and varn breaking
extension for combed tlends counts Ne 40,NeSO,Ne &0 are
plotted in Ffigures {1 , 2,and 3 } respectively.

Single-end strength: The yvarn tenacity (g/ tex) gradually
decreases as the proportion of cotton decreases up to S0c/S0p,
then increases again as the polyesster caontent increased. Also,
it is evident that the =ingle yarn strength for §G77/ PES
blends being lass than that of the 100% indvidual
compaonent.The same trend bas been observed for G870/FES  and
G75/PES hlends except yarns with blend ratio 33c/47p. This
blend level does show a higher value of yarn strength than the
lower component strength (1004 cotton). .

Samois SolmSedal e m s XS em e F e

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 Biza 75. The difference in vyarn
tenacity (g/tex) and the CSP is highly significant across the
range of blend levels {(100c to 50c/50p), while the deviation
is considerably reduced when the proportion of polyester in
the blend is abave 50%. Alsqe, Giza 77 combed cotton show nuch
superiour strength valuwes in blends with MISR polyester staple
fiber than the blends cont— aining Giza 70 cottan fibers.

Yarn extension at break;The breaking extension of the
yarns is plotted in figures (1.3}, (2.3} and (2.3) for three
yarn groups. For all combed catten blends, elongation was the
lowest for 1007 cotton, highest for 100% polyester. As
expected, the breaking elongation increases with iacrease in
propartion af polyester fibers. The results indicate that
bBlends of Biza 70 and Giza 75 with poulyesrer have recorded

higher breaking exteasion than blends centaining Giza 77.

ii)¥arn Irregularity: The test results of vyarn
irregularity was measured by Uster evenness tester for combed
blends. The effect of blend composition, cotton fibers and
yarn count is shown in figures (1.4}, (2.4) and (3.4) . Yarn
uniformity was bhest for 100%Z cambed yarns and blends "up to
50c/50p than those for 100% polyester. The coefficient of
variation © (CVZ) was similar for blends (&7¢/33p and 50c/50p)
and the corresponding 100% cambed cotton yarns. This is mainly
due to the combing action of cotton fibers. Among all yarns Ne
A0, 50 and &0, Giza 77 gave more uniform blended yarns than
those of hlends cotainiag Giza 70 and Giza 75 resectively.

) As a basis of comparison table { 4 )} shows the 20%
values of the Uster Statistics. The agttianed Uster C.VEL for
different varn count and blends are compared with the Uster
Statisticts level. It is svident that the yarn count Ne 40
recorded hetter uniformity while it will be seen that there is

it. Ci-Bealy. 5. lbral.tim and Messiery.

"
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a slight increase of Uster £.VZ for Ne S0 and Ne &0 yarn
higher than the Uster Statis— ties values.

Table (4) Uster CVY for combed blends.

Ratia 100% 35c/e7p 100p

Ne. 40 . QO 40 40 ac &0 40 S0 &0

G75/FES 135.8 16.5 18.1 146.7 17.5 18.%
G70/PES 15,9 17.4 17.5 16.0 17.6 18.7 14.% 18.3 19.6

G77/PES 14.5 15.6.16.7 13.6 16.46 17.9

USTER STAISTICS AT SO%
15.7 (5.8 16.2 16.95 17.0 1B,3 16.6 17.7 19.5

=== #

3.2 Yarn properties af carded cotton/polyester blends:

_—— == hE=an == ===

polyester fibers with Biza J1 (Danbbdaral), Giza 70 and Giza

75. The results of wvarious yarn tests of yvarn tests are
plotted gra- phically in figures (4 to 4}. The resulis of yarn
tenacity {g/tex) and CSP show the polyester yarn is

substantialy stronger than the contrel yara {(100% cottenl.

For 90c/S0p blend ratio, vyarn strength were logwer faor
G73/PES blends than thase for the correbsponding 100% cotton,
while yarn strength were higher for blends containing Giza 3t
cotton fiber and nearly equal for blends containing Giza 70.
The 35c/&40p and 25¢/75p carded cotton/ polyester blended yarns
are stroeonger than the control yarn for all yarn counts Ne 20
and 40.

Comparing blending with the same polyesterester content,
Giza 3! gave stronger yvarn in all cases tham those of Biza 70

and Bizra 75 respectively. The maximum differesnces between
blended vyarn tenacity are noticed at 50c/50p and ranged
between 2-3 g/tex. This deviation become less at higher

content of polyester as well as fiper counts.

Yarn extensign at break:Tha relationship between blend
compositjon and breaking elongationof carded cotton/polyester
#lends are shown in figures (4.3, 5.3 and &6.3). It is clear
that, the vyarn elongation increses as the polyester content
increse i blends.

iii} Yarn [rregularity: For carded blends, the effect of
blend levels an yarn uni—farmity is shawn in figures {1.4,1.5
and 1.8 . It can be seen that up to a blend level S0c/90p,
the addition of polyester had little change on the Uster CVY
uf all yarn groups, then the coefficient of variation impraoved
when the golyestér fiber content is increases more than 50%.
Uster €V% is lower with blends containing Giza 75 followed by
Giza 70 than with Biza 31 cotton fiber.
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3.3 Camparison af combed blends and carded blends:

Amang the plan of experiments, two egyption cotton
fibers, BGiza 70 and Biza 735, were blended with MISR polvester
fiber under both of caombed and carded phase with varying blend
ratios, while vyarn linear density 14 tex (Me 40) and twist
multiplier { of =3.7) were kept constant. In figure (7}, it
Can be seen that, use of combed cotton generally improve the
quality of blended yarn. For the same type of cotton Ffiber
(Giza 70 orfand Giza 73}, combed blens gave higher srength
than those for carded phase. The differences in varn temacity
across  100c to 33c/47p blend ratios is highly significant.
Also the curves indicate that yvarn strengths for 100%  combed
cotton was siilar for cotton/polyester blends cantianing a%S%
and 70% of polyester fiber in case of combed and carded phase
respectively.

b

The behaviour of c/p bhlends cantaining cambed and carded
cotton fibers are represented again in figures (8,9 and 10).
From the curves, it is clear that, for carded phase [G31/FES,
G70/FES and G73/FPES) most of blend levels higher than S50c/ S0p
gave higher strengths thanm the lower component strength. These
unlike the case of caombed blends where yarns were wealker than
either of the two- component yarn strengths. This trend is
domenant with cottan fiber G77 of best best. quality, while,
for G735 nd G70 as combed fiber. The blend ratiec 33c/&7p are
stranger than the cantrol yarn.

4. Conclusicons:

From the experimental results., the follawing conclutiaons
can be drawn: :
[) There is a gocod scope for bliending egyptian cottons 1like
Giza 31, Giza 70, Giza 75 and Giza 77 with new MISR polyestr
staple fiber far producing yarns af counts from Ne.20 to He.&o
depending on fiber properties of the two companents.

11> A proper selectigon of cotton fiber is very impartant- to
achieve the desired yarn preoperties. Thus, use cottons like
Giza 31 in carded phase, 6Giza 70 and Giza 75 in combed phase
seems worthwhile, since the yarn produced with good guality.

111 For combed cotton/polyester blends, the results clearly
show that :

- it blend levels lower than 50c/50p, the yarn
properties were related to the cotton fiber properies.

— For most blend levels,except at 33¢/47p., the tensile
properties {(g/tex,CSP) of blended yarns is lower than that for
100% cotton yarn. While for G77/PES blends, the yarn strength
is,lower for than that hoth 100¥ cotton and poly—ester yarns

- At blend level 33c/&7p, the cotton fiber properties
contributed less to yarn tepacity than the polyester fiber
properties.
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~ For cambed blends, higher blend ratioc of palyester is
recomnended to posses their behaviour on the guality of yarns
and fabries. :
1V) Far carded cotton/polyester blends, Ffurther light on the
aspect of carded phase bhas been thrown by the intrduction of
medium quality of egyotian cottons into. blends with MISR
polyester fiber. :

- At S0ce/50p carded blends, the strength of G31/FES
blend vyarnswere higher as compared ta the corresponding 1004
cotton. While the strengths for B7Q/PES are egqual nr slight
lower than for the corntrol yarns.

— Blends centaining polyester ratios more 504 show =&
better blend yarns guality than for 100%cotton yarns.

- The blend vyarn uniformity generally was better than
for 100% cOtton vyarns. This can be attributed to the
vniformity of polyester staple fiber.

V) For the same cotton fiber, the results indicate that blends
gave & bhetter quality {strength and yarn uniformity) than for

carded blends. _ .
— The combing action for cotton fitters decreased the

level of polyester content by 25% in combed blends than for
carded blends to give the correspending strength of  100%

combed varns.
— Since combing process improve the firal guality and

most of egyptian cottons has a2 superiour properties, the
cotton’ fibers should be combed. On the other hand, medium
cottan fibers with low grades used as carded for blending with
MISR polyester fiber.
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