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SPINNING BEHAVIOUR OF EGYPTIAN COTTON/WASTE
BLENDS ON OPEN END SPINNING SYSTEM

BY
3 E 33
S. Ibrahim and R, El-Beally
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Long and medium cotton wastes, either individuglly or blended
with lower grades of cotton were blended to produce open-end yarne.
The effect of blending ratios of the waste on the properties of
produced yarn have been exaimend, Different blowing rooms, single
and tandem card, one and two drawing passages were used to process
the slivers for open-end yarns. In addition BD 200 R, and platt
gacelowell open-end spimning machines were used.

It was found that the waste of long staple egyptian cotton,
containing considerahble amount of good fibres is sulitable for
open-end processing. Blended wastes of long fibres with lower
grade raw cotton slightly decrease the quality of open end yarn.
Tandem card 1s more suitable for sliver preperstion of open-end
yarns produced from waste.

1. INTRODUCTION:

- ey o it e M S

Since the first open end spinning machine was introduced
in 1965, a huge number of studies were performed to investigate
the propertiesg of this new type of yarn. Many of these studles
dealt making comperison between open end yarn and ring spun
varn properties. Another group of investigations was done to
study the internal structure of open end yarn. A further group
of researches tripls to dealt with the study of optimum condit-
ioné elthexr mechanically or technologically for onroducing econ-
omically high quality open end yarn. Some_ of these studies showed
the effect of raw materisl properties - "
open end yarn. Because of the nature e
informed, 1t is agreed to some extent /—& )
use finer fibres for producing it. (_j?j:
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The minimum number of fibres in the cross-section of open end
yarn is greater than that in ring spun yarns. Since the for-
maetion of open-~end yarn requlres higher twist than that for

ring spun yarn, shorter fibres are df significant importance.

Recently, few works have been published on the possibility
of producing open end yarn using cotton waste. The egyptian
cotton waste containing remarkably high portion of good fibres
is suitable for processing open end yarns. The paradox of
processing cotton waste by open end spinning system arises

when one know that:
i) The alivers for open end spinning must be very clean,

ii) The waste contains trashes, fregments of fibres and micro-
dust, these types of trashes become & source of trobules
for open end spinning.

The present work deals mainly with two problems; firstly
the effect of bledning ratio of cotton waste blended with raw
cotton, and secondly the effect of machine aggregation on sli-
ver preparation, namely the type of blowing room and carding
machine, All yarns were produced under industrial conditions
to reflect a real picturs for the possibility of producing
high quality of open end yarn using egyptien cotton waste.

2. MATERIAL AND FIBRE MEASURBENTS:3

2.1. Material Used:

Rew cottons (Giza 66, Giza 67 and Giza 69);cotton
waste" flat strips, comber noil and card slivers" which was
extracted from long steple egyptian cottions "Giza 68 rnd Giza
70" were selected to achieve a homogenous blend as possible,
Both raw cotton and cotton wastes were'blended with different
ratios and spun to open end yarn of different counts.

Given in Table (1) the chneracteristics of the verious
g of raw cottons used in the experiments. Given in Tables
1 (3) the main properties of waste and cotton/waste blend
e percent ratio of waste to raw cotton properties is
hle (4).
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Table (1): Properties of Medium and Long Staples
Egyptian Cotions

Fibre Type of cotton
Property

Giza 66 Dendars Giza 67 Giza 69 Giza 68 GizaT70

Fibre Length:

Effective Length(mm) 32.6 33.50 34.56 33.84 34.30 36,0
Mean length (mm) 24,3 24.05 26.30 29.82 2T7.60 27.2
C.V% 33.8 36.0 28,30 33.29 32.30 30,2
Short fibre % < k" 11.7 15.20 10.20 9.34 11.0 10.8

Fibre Fineness:

Fibre Strengths

Pregsely index 8.63 8.70 9.90 .77 10.13 11.10

Table (2): Properiies of cotton wastes Extracted From

Egyptian cottons.

Type of Pibre property
cotton Micronasire Pressley Effective Mean Short
wastes reading index length length fibre C.V %
Mg/ inch (mm) mm %
For Glza 68
Comber noil 3.26 8.51 33.40 22  25.0 48.7
flat strips 3.60 9,20 33.60 25 20.2 47.6
For Giza 70
Comber noil 3.60 9.80 32.10 22 21.0 45.21
flat strips 4.04 9.96 35.0 24 13.0 45.60
For Giza 67

Caxnd slivers 4.30 9.60 30.0 24 10.1 35.30
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Table (3): Fibre properties in Blends.

« June

1980

Pibre Property

Type of Blending Ratios
Blend raw waste “Micronaire Pressely Mean
°°tt°n66m56r F1at card re?g;nﬁ index %;E%th
noil strips sliver H&/ 1€
Gizabb/wapntex 75 12.5 8.5 4 4.13 8.91 23.99
70 25.0 17 8 3.99 9.53 23.00
noil of
Giza66/Giza 66 75 25.0 - - 3.94 8.10 24.61
strips of
50 -~ 50 - 4.00 g.15 24.27
noil of . ' _
GizaG?/Giza £8 50 50.0 - - 3.80 9.95 24 .00
noil of
Giza69/ i 0 20 19 25.0 - - 4.00 9.80 24.80

x waste (noil

Table (4): Waste properties Relative to Mean Fibre

properties.

and stripa from Giza 70 + card sliver from Giza 67).

Type Fibre propexty
wggte micronaire pressly effective meean sborst
reading index length 1length fibre C.V%
ng/inch (om) (mm)
Comber noil 0.858 0.865 0.932 0.804 2.11 1.51
Card strips 0,952 0.903 0.975 0.894 1.52 1.49
Card sliver 0.986 0.969 0.868 0.910 0.99 1.25

2.2, Fibre Measurments:

The main properties of individusl components and

meagured according

to A.S5.T.M.

blends were

~ Fibre length distribution was determined using the sutter w&bb

tester.
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- Fibre strength measurments were carried out using pressly flat
bundle strength tester at zero gauge.and,

-~ Fibre fineness in terms of/ug/ inch using shiffeld micronaire
tester. -

3. YARN PRODUCTION AND MEASURMENTS:
3.1. Method:

Different types of yarns were produced to investigate
the effect of both blending ratio and machine aggregation on
open end yarn quality. The specificationa of open end yaruns
produced are given in Table (5).

Table (5)
g{gngf Gizebb/waste blend Gizab7/waste blend Gizeb9/waste blend
Blend ratio 100C 750 SOC IOOW 1000 500 100w 1000 750
25y 50y 50y 25W

Yarn count The count produced was mostly Ne 14 and T/inch = 16

The following systems were used for producing open-end yarn
with different preparations:
Group I Trutzschler Blow Koom/Tandem Card or single card/first or
end second drawing fremeg/Open-end spinning machine
®BD 200 Rc",.

The material used for this group is Giza 67/noil blends, the yarn
were processed at Dakahilia spinning mill.

Group II: Hergith Blow Room/Single card/first or and second Drawing
frame/either BD200ORe or platt open end spinning machine.

The materials used for this group are Giza 66/noil, Giza 66/strips
and Giza 69/noil blends. The yarns were processed at El-Mshalla
spinning and weaving compeany.

3.2. Machine Specification:
i) Blowing Room: The blends were procesgsed through:
1- Trutzeschler Line: Blending Bale opener-Automatic
Hopper feeder-Step cleaner-Fine cleaner-Fine Opener
and Scutcher Lap m/c.
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2- Hergeith Blowing Room: Blending Bale opener-Automixer-
Vertical opener-Step cleaner-porcupine beater-Hopper
Feeder Two bladed beater -JKirachner beater.

ii) Carding Machines: The material was fed in the form of &
lap through single or tandem cerd machine:

1- Single card (Tyoda). The laps were carded and Nm 0.253
(3.94 g/m) cexrd sliver was produced at cylinder speed
of 200 r.p.m.

2= Tandem card: A card Sliver was produced at cylinder
speed of 300 r.p.m. and Taker-in speed wae 800 r.p.m.

iii) Drawing Frame: The card sliver was processed into Np 0.253
(3.949/m}. First and second drawing sliver on ZINSER
drawing frame Model 720, Using 8 doubling and 8 draft.

iv) Open-End Spinning Frame:
1- BD 200 Rc open-end machine with rotor speed of 36000
r.p.m. and combing roller speed of 6000 r.p.m.

2~ Platt saco-Lowell machine, with rotor speed of 40000
r.p.m. and opening roller speed of 5000 r.p.m.

3.3. Yarn Measurments:

All yarne produced on open-end spinning machines from raw
cotton, cotton wastes and cotton/waste blends were examined for:-

- Yarn count and count variation by uster Autosorter.

- Yarn strength in grams, percentage extension at break and stre-
ngth variability, uster tensomatt tester was used and 200
tests per yarn was performed.

- The evennenss of slivers, yarns were measured by uster Evenne-
nss tester, at the sametime, yarn imperfections have been
measured "neps, thin and thick placea/lOOO me ter".

4, RESULTS AND DISCUSSIONS:
4.1, Material Selection:
The main fibre properties of the card sliver wagtes
indicated in Table (4) compared with comber noil end card flat
gtrips are found to be close to the properties of raw cotton.




Table (1) and (2),show that the waste which was extracted from
long staple cottons has a slight lower quality than that of the
raw cottons used and close to that of medium raw cottons. In
general the waspte and its blend have properties sufficient to
produce coarsger open end yarnse of good quality.

4.2. Effect of Blending Ratio on open-End Yarn Properties:

(1) Yarn Strength:

It has been found previously that the copen end yarns
has low tenacity than that of ring spun yerns processed from
the same cotton. The observed low strength of open end yarns
can be attributed to poor fibre extent /1/.

Table (6) and graph (1) show the effect of blending ratic on

the strength of open end yarns produced from different cotton/
waste blends. It wes found that when both raw cotton and wastes
were blended, the strength of yarn has been slightly decreased
as the propertion of cotton waetes in the blend increased.

The tenacity of open end yarns produced from 100% cotton wastes
and cotton/waste blends are fairly close to each other.,

(11) Yarn Extension:

The elongation of open-end yarns is usually reported to
be higher than that of ring spun yarn/3/ However the conditions
operating during open end spinning can affect this property.

In some cases & glmilsr elongation to that found in ring spun
yarne is reported.

In the present work it was found that yarn extension for various
100% cotton is slightly higher than for 100% waeste exept for 100%
cotton (G67) and 100% noil of G 70.

Douglas /5/ in his work found for open end yarn of 12.5°
(50 tex), with twist factor 5.5 that the extension is ranging
between 9.8 to 10.7%, which is considered high for the length
of fibre used (from 9 to 12 mm) in comparsion with that obtained
for yarns produced for longer fibres (22 to 27 mm) in the present
work.
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Fig. 2. Relationship beivween Yarn Extension and

Cetten/waste Ratio
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iii) Yarn Irregularity:

The distribution of fibre length end the linesr density of
fibres ere very important factors affecting the irregularity of
yern. As expected incressing the percentage of ghort fibres due
to blending with wastes increases irregularity.

Fig.(3) show that yarn irregularity C.V% increases as the percen-
tage of waste increages for all types of fibree. Alsae, the coef-
ficient of variation values for the yarn produced from 100% noils
or its blend are higher then those produced from flat strips.
Table (9) shows the imperfection (meps, thin and thick places/
1000 m). Generally as the percent of waste increases imperfect-
iong increases. lain imperfection is nep, where the prohability
of nep formation increases due to the existance of higher per-
centage of dead and haelf mature fibres in the blend compared
with that in the raw cotton used.

4.3. The Effect of Machine Aggregastion on Open End Yarn Properties
(i) Yarn Strength:

‘Yarn strength end type of carding machine: Table (8)
shows the results obtained by processing 100% raw cotton of
various types either on single card or tandem cerd. The Tenacity
of yarns which were processed on tandem card have higher valueg
than thoge processed on eingle card. This may be interpreted
with reference,/ 4/, which stated that: "The unmatched degree of
fibre individualisation achieved by tendem ~ard leads to improved
drafting, fecilitates trashn extractioqby the open-end trash
eliminator and provide & smoother flow of fibres into the spinn-
ing rotor. In fact these factors contribute to improve ysrn
strength.

Yarn strength and Number of Drawing passages:
From Table (8) and Fig.(4), It could be concluded that for the
same material the tenacity increasges using double drawing pass-
agés, this due to more straighten and parallization of fibres.
The results obtained indicate that yerns produced on BD 200 Reo
meéchine heve higher strength than that produced on platt open-
end machine. And thet both yern have almost the same evennenss,
Also the ends down/1000 spinlde hrs is less for platt O.E mech-

ine than that obteined on BD 200 for the same procedure of mat-
erial preparation.
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TARLE (7) Preperties of Cren end yerse Stun  froo
ctten Swaste blends wyrediced on mwwn ol platt .8 Srinnin - L,C.
Cren - Erd Epinnin 1 Iy : .
& pinnip K/C BD 200 Re N/C. Flett Saco-lowell L/C.
Blend Giza 66/strips Giza 66/Nail Giza 66/strips Gisa ©6/Roil
50 75 g
c c -, 75, 50¢ 50, 75, 75, 50,
c
50w 25w 25w 50w Ow 25w 100, o5q 50w
Keasures Count 'Ne" %.69 14.09 la.08 13.87 13.77 l4.18 14.C9 13.6 15.63  14.0
Measured T,P.I 15,10 15.95 16,85 15.75  16.1v 15.65  15.60 16,95 17.55 15,62
Sipgle end Strepcth () 524489  5C8.7  534.25 556.08  518.85 46087 4BGC A8 W56 AESE
¢ elon—ation 6.8 65,50 Ba5 7e2C 7.36 5.38 5e3 5.9 5.7 5.3
Ya-n uumuuﬂ.nwu.ﬂu ﬁ“.\ﬂﬂ.nnu Hm.l.urﬂ “_-NQHR. H.M..ucn-m.u 1é .04 HN-HO .-_rcmm 11.12 HH.W HOW&- “_.Hog
Breck Foeter (O B.P) 858 1e3C &7 9¢el gl K7 930 °34 £31 SeE
Lea streprth C.Vis 1.12 6.3 5.31 654 7.71 de44 5447 >.82 7e15 1.6
Tarr Isrecuularity C.V5 13,69  13.44  12.79 13.75 14 t5.55  13.88 12.88  15.63 13.21
3ac¢e dowp S10CC unit Hrs 219 23C 15,6 1c7 13.C iy 40 2 z1 29

and

Noil
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TABLE (8) Effect of Prepartion Systems On Open-end

Yarn Characteristics
Material Giza 67/Noil (G.7C) blend
Blend % 10Cc 50¢/ 50w 100w
Preparationrn . Tandem card gingle Tancem card Tandem card
systhemn e
F F/s F F F/S F F/S

Yarn Ceoubnt 12 12 1z 14 24 14 24 14 14
Lieasured count 11,7 12 12.7 132,251 23%3.63 14,5 5.1 14.5 13,
keazured T,P.I 14.3 14.5 14,5 17.47 24,2 15.42 25.2 16.3 15,7
Sinyle end Strength () 598 541.2 50z 457,.8& 257 501.5 241 449 5C2
C.V. of yorn Stren;th 12,2 8.9 G.2 il.1 1li," 5.¢1 12.¢ 15.7 11 ¢
% elongation 7.5 7.1 6.5 8.12 Ba.27 751 6,3 8.45 o
Yarn Tenacity (g/tex) 11.84 11,0 10,7¢ 10,90 10.2& 12.%2 10,24 10.56 10 ,¢
Yarr Irresularity C.vie 13.2 11,8 13.4C %2.69 15.C 12.24 13,45 16,7 15,4

F ; Pirst Drawing passage
F/S: Pirst and second Drawing pasasages.
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Table (9)- Effect of Blends and Preparation System

on the Irregularity of Open-End Yarns

e

Preparation Yarn Giza 66/waste blend Gizg 67/waste blend
System Irregularity 100C T75C 50C 100w 100C 50C 100w
C. V.% 25w 50w 50w

Tandem Card C.V% 13.2 13,55 13,81 14,52 13,2 13.69 16
with First Thin Places 15 17 24 7 4 4 16
Drawing Thick Places 42 34 32 26 13 16 41
Passgage Neps 346 263 358 375 24 66 234
Tandem Card C.V% 12.3 12.63 12,04 12.6 11.79 12.3 13,6
with First & Thin Places 4,0 5,0 1,0 7.0 1 1 6
Second Thick Places 9.0 9.0 11 11 5 10 17
Drawing Neps 1174 110 110 170 22 59 60
Passage
Single Card C.V% 14 13,4

Thin Places 12 T

Thick Flaces 20 11

Neps 112

47




T. 59 Mansours Bulletin, Vol. 5, No. 1. June 1980

(11) Yarn Irregularity:

Yarn Irregularity and type of carding machine:
Table (9) shows the effect of using tandem or single card on
yarn irregularity, No gignificant differences in the yarn irre-
gularity due to the upe of tecdem card in comparsion to the use
of single card.

Yarn Irregulerity and the number of Drawing passages:
From Table {(9) and graph (4), it could be seen that, the irregu-
larity of the yarn processed using tendem card and double drewing
pessages are lower than using only one drewing passages. Also,
the number of imperfections per 1000 meters are reduced. In
general this is contrary to what is konown in drafting theofy,
where the increase of short fibres produce more trouble during
drefting processes. The number of doubling (2 x 8 times) used
in drewing, the use of Autoleveler, the excellent cyclic doubl-
ing/ 6 / of fibres inside the rotor seems to have equallies the
negative effect of short fibres and led to the reduction of the
influence of short fibres on yarn irregularity.

5. CONCLUSIONS:

1) The waste of long staple Egyptian cotion contein nigh
percentage of spinnable fibres, suitable for producing
acceptable quality open end yarn.

ii) In the case of blends of raw cotton and waste, as the
percentage of waste increages the tenacity slightly
decreases.

iii) The extension of open end yarn produced from a blend
of raw cotton and noil, is higher then those produced
from blends of raw cotton and strips.

iv) As the percentage of wasle increases in the blend the
irregularity increases.

v} The quality of yarns processed through spinning lines
‘including tardem card was found to be higher than that
processed through lines including single card.
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vi) Por blends centains wastes of short fibres, cyclic doubling

of fibres inside the rotor improved yarn irregularity which
has been resulted from drawing.
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