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TUHE QUALITY OF THE YARN
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ABSTRACT- The object of the present work Ls to study the influence of the progress
of cleanlng operation on cleaning aclon, neps pet gram and yarn chatacteristics.
The cesults of industrlal evaluatlons, using three varlelies of Egyptian cotton fibers,
to produce ring-spun yarns ranged from carded to combed qualities, are presented.
For all cotton fibers, comparsion of the processing perforimance of a three cleaning
undts with Masterclean concept are favoucable to the new cleanlng uvndt {MAC) The
modern sel alone provides up to 64% cleaning efficiency and lower lint loss at 460
kg/hr production. Also, the results emphasize the hgh trash removal consequently
the cards had to handle up to 42% less trash as a results of this the card sliver turned
out to be 60% cleaner. On the other hand, colton tulls and card sliver contained
considerably more neps than that processed theough the conventional cleaning units.
It was found thot, within the dmlts of tihds study, the cleaning operallon had appreciable
effect on yarn quallty. There were 8 significant differences In strength, ends down,
unlfocmity and impecfections of ring spun yarn, between the two organization. For
cotlon fibers with 3 higher micronalre values, the Hasterclean concept achleve a
better quality yarns than those obtained from conventional cleanlng ‘units.

- INTRODUCTION

Sevecal stugles conflemed that the opening and cleaning process causes a consl-
derahle Influences on degree of opening (1), cleaning actlon (2,3), fiber properties (4) and
yarn chavacteristics (5). Leifeld (6) indicate that the effect of flow of material, stop-and
go and conlinuous working in the blowing room on the yarn quality. In Egyptian cotton
mils, the author (7) studied the behaviour of different Egyptian cotton fibers qualities
through different Installations in terms of machine arrangements and fiber parameters.

The present swwork Ltends to demonstrate that the Improvements which can
be achfeved by ane ncw cleardng unit in comparsion with three conventlonal cleanlng
machines. For Lrue evaluatlon the performance of a new cleandng unit, it is necessaty
to determine:-

- The cleaning efficlency of the openers and the whole ranye of machinery, waste
percentage per machine, residual teash content and Unt % Ln waste, and;

- How docs the new cleaning undt affect the neps per gram, of stock and card sliver,
and the charactecistlics of the yarn such as strength, unlformlty and ends down/
1000 splndle. Hr
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2. EXPERIMENTAL WORK:
2.1 Materlal Usea:

Three Egyptan cotton fibers, Giza 31, Ciza 75 and Glza 70, with different
Inddal trash content were selected. Additional data concerning the materlal wil be
found in Table (1). In case of cotton type Giza 75. there are two lots with regarl
to the original plant (Delta and Upper Egypt). .

Table (1)
Cotton-fibers Property
Trash analysis .

non - lint Mic. Value _ Fiber length

Lint ¥ Trash Inv. total  wg/inch 2.5% L50% U.R.
waste

Giza 317 92.20 6.13 1.67 7.8 3.5 29.9 15.1 51

Glza 70 96.46 2.20 1.34  3.54 3.8 34.7 16.6 48
Glza 75 {0}  95.56 3.81 0.62 4.43 4.0 319 160 50.6

(s) 93.33 - 4.59 2.08 ¢6.67 u.0 30.7  15.2% 51

2.2 Processing Procedures:

Two blowroom lines, H and T,have some identical machinery such as Bale opener
(GBA), Axl-flow machine (AFC) and the other cleaning points are different in thelr
construction and principles. Line"H" Included 3 new cleaning unit, Masterclean concept
{MALC), coupled with two air fiber separator {(AFS). On the other hand, Llne "T" included
three conventicnal cleaning units, Step cleaner (S5C), porcupine (PP) and kicshaer
beater (KS). The machine sequence for each line are shown in Figure {1).

The cotton fibers were processed in spinning preparation lnes, under (ndustrlal
condltions considered the recommended values of machine settlng and preducton
speed . The raw materlal which was used for such experlmcnts ranged from production
a carded to combed qualitdes. In this comparative studies no parameters of yarn
process except the different preparatory ine were changed.

2.3 Measurement:

Trash content determination by shirley was made on Samples of cotton from
bale, fibers at each cleaning point and card sliver. Neps from stock samples and cas
web determined according to ASTM (B8). Yarn strength characteristic was determined
on Tensomat strength tester and lrregularity was measured by Uster Evenness tester.

3. RESULTS AND DISCUSSIONS:

From the previous studies ) 3 comparative experiments between a con-
ventlonal blowroom and Masterclean blowroom were executed in a ring spinadng mill
and open-End rotor spinning. Also, the raw materials which were uvsed for such inves-
tigatlon : 100% pakistan cotton with staple length 1,'3- inch, Mic. 5.0 ug/inch and
trash content 2.3% for carded ring spun yarn Ne 30, énd blend of low grade cotton
and reclaimed waste for open-end yarn Ne 18. It was found that, there is no negative
influence on the quallty characteristics of the yarn by using the Masterclean concept.

In the present work, the experlments are <onstructed for three Egyptan
cotton fibers Lo investigate the influence of replacing machines with-lower cleaning
action by new ones with higher efficiency on cacded and combed yarn quality. The
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obtained results are illustrated In figures (2) to (11) and discussed in the following
parcagraphs,

(1) Influence on cleaning Efflciency:

The experimental results for runndng materials, Giza 31, Glza 70 and Ciza

75 In Loth blowroow lnes {(H and T) are shown in Figures (2) and (3). The curves refers

to the cleaning efficlency Indicate that the Une H comprised a Masterclean concept

achieved a conslderable {mprovement of cleaning efficiency up to the card sliver
for all cotton fibers.

- with cotton (ibers, Clza 31 and Giza 75 {s), has a higher initfal trash content, a
cleaning efficiency of 82% and 80% Ls obtained on Une H respectively. For the same
cotton quallty, a cleaning efficiency of about 66% Ls obtained on Ure T. l.e. The
cleaning efficiency obtalned in lne H is about 23% higher than the cleanlng achieved
In line T.

It Is cledr from the above results, that the differences {n machines design
of blowroom lnes (H and T) affect signiflcantly on the cleaning action. It addition,
it can be stated that, the new cleaning machlne (M AC) has a higher cleaning acton
that those. obtaired with three conventional beaters. Cleaning efficlency for new
machines ranged from 58% for cotton with lower trash content to 77% for cotton
with higher trash content. On the other hand, the results indicate that the averaged
cleaning efficiency 45% to 48% for 3 conventional cleaning untts.

) Influence on Resldual Trash Content:

Figures (4) and (5) show the trash content of cotton in the bale, after processing
through different preparatory Hnes (H and T) and {n the card sliver. It is clear that
Prom this fnvestigation :

- Foc cotton flber Giza 31, with fnitial trash conteat 6.13%, Mne H show a lower
resldual trash of 1.2% befor the card than those obtalned with Une T 1.93%. The
cards in this case had to handle 37.8% less trash as 3 result of this the card sliver
twened-out to be 27.4% cleaner.

- With an inital trash content &.6%, for cotton flber Ciza 75 (s), the machines lnstalla-
tons in line H result In a low residual trash content 0.91% while 1.5% resldual trash
can be obtained for line T. The cards had to handle 42.2% less trash 3s & result
of thds the card sliver turned-out to be 80% cleaner.

- For cotton fibers, Giza 75 (n) and Gfza 70, wlth initial trash content 3.81% and
2.2% Ttespectively, the lUne M result-in a less remalning trash content, 0.99% and
0.69%, before the card. The [mprovement is 20.2% for Glza 75 (n) and 16% for
Qlza 70. As a result of this the carded siver turned out to be 33.3% and 22% cleaner.

U0 Influence on Waste Removal (%):

The test result of the waste percentage per machine is shown in Fig. (6)
for all cotton fibers., Also, the analysis of waste by means of shirley analyxzer shows
the new cleaning unit in line R had more trash removal and less amount of Unt in
the waste as compared with the convenuonal three cleaning units (Fig. (7) ). _

The waste quantity obtained in line H Is, about 18.2%, higher than the waste removed
by Mne T for cotton fiber Ciza 31. Also, for cotton fibers, Gf{za 70 and Glza 75 the
experiments {ndicate 3 highec waste® ( 12%) foc Line H.

(tv) Influence on Neps/gram ;

In Figure (8) the curves show the number of neps per gram for all blowroom
stages and carding process. It has been Found that the nep count increases conslderably
In processing from bale through blowroom machines for Giza 31, Giza 75 and Glza
70, where it reaches 3 maximum value at chute feed system then decreases in carding
machine. For all cotton fibers the results show a slight change of nep count has been
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ohserved at the identical machines, while a significant difference occurs at the three
subsequent cleaning points of blowrosm installations. Examination of cotton tufts
and card sliver quality reveals less neps/gram in case of Ilne "T" than those obtained
in llne "H". Also, it has been seen that a higher nep count occurs with cotton fiber
ECiza 31) having lower micronalre than those obtained with higher micronaire values
Giza 75).

(V) Influence on The Yarn Characteristics:

-All yarns produced were tested and the results of strength characteristics,
yarn uniformity and imperfections, and the rate of ends down per 10CO spindle. Hr.
from bolh spinning preparation Unes are presented graphically In figures (9) and (10).

The experimental results given in Fig.(9) display the effect of new cleaning
unit on tensile strength of ring spun yarns, A Substantial increase in yarn tenacity
Is observed when processing cotton fibers, Giza 75 and Giza 70, in line "H". For cotton
fiber Glza 75, an improvement occurs in yarn tenaclty by 18% for carded yarns com-
pared with 10% for combed varns. Also, a considerable improvement in yarn strength
by 15% for carded yarns compared with 6% for combed yarns from Giza 70. On the
other hand, for Glza 31 the strength results of carded yarns are similar for both
blowrcom lines ("H" and "T").

Several studles and researches, executed in Hergeth Hollings worth company,
concerned with the relatlonsbip between remaining trash contents in the card sliver
and the yarn Imperfections(2) The imperfectlon analysis program for carded ring
spun yarn Ne 40 produced from 100% Acala cotton with1 - staple length, Mic, 4.2
),l.';']finl:l'\ and 2.3% trash content, indicate that a large quantity of yarn Imperfectlons,
20% of thin, 38.9% to 78.9% of thick places and 57.9% to 100% of neps, which are
seriously affecting the yarn quaslity are either caused directly or indirectly by trash
particles,

The results of yarn frregularity and Imperfections can be seen in Table (2). It s clear
that, as cotton fibers processed

- Table (2.1)
Ring - spun yarn Carded yam
Cotton Flbers Glza 75 Glza 70 Glza 3N
Yarn Count, He 30 36 40 30 36 20 24 30

() Conventional Cleaning Units.

Yarn Uniformity(C.V%) 15.99 16.93 16.73 15.96 15.48 15.86 18.76 19.17
Imperfectlons/1000m
MHeps ( + 200%) 241 © 3N 353 384 227 175 201 387
thick ( + 50%) 234 381 342 324 211 282 458 4680
Thin (- 50% } 12.4 11.3 19.1 5.0 8.0 20.1 48.8 87
Total faults/100,000 361.8 400 521.1 441.5 480 311.3  510.5 129.0
Dist.faults/100,000 7.8 §.0 4.5 6.9 8 3.0 7.2 13
(1) Masterclean Concept
Yarn Uniformity(C.Y %) 15.50 16.72 1€.52 6.81 15.72 17.9 18.76 20.3)
Imperfections /1000 m
neps ( + 200%) 166 247 287 391 370 169 234 338
thick ( + 50%) 1685 324 254 392 261 374 524 817
ehin ( - 50%) 7.8 21 229 15 3 36 53 W
Total faults/100,000m 209 215 225 309.1 315 431.9 979 1817

Dist. faults/100,000 m  &.5 8 9.6 8.5 10 1.5 9.7 17.5
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Table (2.2)
Cotton  Combed Yarn CNeps  thick  thin Total  distucbance
fiber yarn undformity per places places  faults faults
count per per per
Ne (c.v¥) 1000w  1000m 1000m  100,000m 100,000 m
. 4 6 2107 15.4
30 conv.cleaning 12.99 5% 3 0
40 wndes 13.97 111 80 1.9 244.6 0.4
Giza 75 , W3
14.
30 M asterclean 13.44 81 53 1.2 216
40 .43 144 107 2.6 261.7 12.2
40 12.72 116 47 0.2 145.8 11.7
Conv.cleaning
60 units 16.67 231 169 45.2 489.9 14.2
Ciza 70
40 12.39 51 22 0.1 115.6 10.4
Hasterclean
60 16.75 123 149 61 369.7 17.2

through the modern set, the carded yarns spun from Giza 75 was better and more
uniform than those obtained from cotton Ffibers Ciza 70 and Giza 31. [.e the new
cleaning unit show an Improvement in yarn uniformity and reduction in the number
of neps, thick and thin places with cotton fiber has a higher micronaire values and
less trash content.

The tesults of ends down tests for carded and combed ring spun yarns are
given In Flig.(10). The relations Indlcate that the number of ends down decreased
with processing cotton fibers, Glza 75 and Giza 70, in Lnpe "H". Stadstically {t is
evident that the difference, For all yarn counts, is highly slgniflcant. on the other
hand, more ends down are obtained .for cotton fibec Giza 31.

(VD Quality Polygon:

An alternative method of represendng the results of the present Jnvestlgation
as shown {n flg.(11). The mindmum or/and maximum value of each property and the
relatlve quality are plotted graphically by quality polygons. The closer to the center
point the lower property is. As a result of this, the area of polygons proportional
to the quallty achieved and depends to a considerable extent on fiber parameters
and the cleaning operatlon. The quality polygons shows:

- The comparsion of cleaniny acton, neps per gram and yarn choracteristics between
three conventlonal cleaning units and new ones (HAC) developed cecently.

-~ The results of new cleaning unlt Indicat that: cleaning action area [s extremely higher
for all cotton fibers, while the Neps level increases depends on mlcronadre values
of the Input raw materlal. Also, the cleandng operation plays an Important role

in the final yarn quallty. The yarn characteristics are extremely better with cotton
fibers has a higher micronaire values. In general, the total arca of quality polygons
increases markedly with every Increase of micronaire value from 3.5 to & ugfineh

4. CONCLUSIONS

The results of Industrial evaluations, uslng three Egyptlon varleties of cotton
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are presented. Comparslons of the processing on new cleaning unit (MAC) and three
conventional cleaning units (step cleaner ; porcupine and kirshner) leads to:

1) The new machine appears to hold promlse as an effective means of opening and
cleaning cotton.

(1) The MASTERCLEANING undt alone provides a higher cleaning efficiency up
to 64% against - 48% previously obtained with three clednlng units.

(i) Cleaning efficiency of Master cleaning with two Air Fiber Sepacator (AFS)
ranged from 58% fora low trash cotton to 75% for cotton fibers with higher
initial trash content.

2) The results indicated substantlal higher cleanlng efficiency ané considerably lower
remaining trash content and lower lint In waste for the line "M' comprised the
modern cleardng unit.

(i) For cotton fibers, Giza 31 and Giza 75 (S), has higher Inltlal trash content,
the total cleaning efficiency over the whole range befor the card obtained
in Hne "H" Is about 23% higher than the cleaning achieved fn lne "T". Also,
it is increased by 10% in case of processlng low trash cotton fibers (Giza 75(n)
and Giza 70). The figures for waste removal reflect the big difference observed
In the cleaning efficiency data.

(L8

f—

A significant reduction in- trash content has been observed when different treat-
ment were employed for the same cotton fiber. The machine sequence In Une
"H" coupled with the new cleaning units, emphasize the high trash removal-
low lint loss features of masterclean.

For cotton fibers, Giza 31 and Giza 75 (S), the cards had to handle 38% to
42% less trash as a result of this the card sliver turned out to be 21% to
60% cleaner, On the other hand, the Improvement {s approximately from 16%
to 20% for cotton with low trash content, Giza 70 and Ciza 75 (n), consequently
the card slver turncd out to be 22% to 33% cleaner.

With reference to Unt In waste, the new cleaning unit permits the achievement
of a low fiber content in waste compaced with three cleanilng units.

3) Even though the deslgn and the principle of operations gdiffer between master-
cleaning unit and the three conventional beaters, the neps count of cotton tufts
and card sliver Is highly affected. The modern set shows an increase in the number
of neps per gram for all cotton fibers.

4) In terms of yarn quality, the following results were obtained:

(1Y The tenslle strength is highly affected depends on the spinning preparation

line and raw material parameters. Masterclean concept achieved a conslderable
improvement of yarn strength.
For carding phase: a slight change has been nodced fTor yarns from Giza 3t
cotten fiber, while the improvement reached up to 18% for Giza 75 and Glza 70.
For combing phase: the Improvement of yarn strength veached up to 10% for
Glza 75 and 6% Fa Ciza 70 cotton fibers.

(i1} The yarn irregularity {c.v%), neps, thin and thick places are essentially different
for the new and conventlonal cleaning units. The results which with Masterclean
showed an Increase of the yarn lrregularity and number of faults, for cotton
fibers with lower micronaire values {(Giza 31 and GCiza 70), while a better unifor-
mity and a reduction in the number of yarn Imperfections/1000 meter could
be achived for cotton fibers with higher micronaire values, (Giza 75).

(iii) In terms of ends down per 1000 spindle hour: The modern cleaning unit (MAC)
show an Improvement between 38% and 61% for combed yarn from Giza 70
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and Ciza 75, and from 13% to 38% for carded yarn from Giza 75. On the other
hand the results for Giza 371 show an average of 60% more ends down.

5) The application of pelygon area method clearly show that the quallty achieved by
using a new cleanlng operation., For cotton fibers (Giza 31, Glza70 and Glza 75), the
cleaning actlon Increases markedly with the increase of inltlal trash content .
Also, the neps level increases depends on Fineness of the input raw materlals,
The yarn characteristics are extremely better with cotton fibers has a higher
micronaire values.
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