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EFFECT OF SOME CARDING PARAMETERS ON COTTON SLIVER QUALITY
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Absktrack:

In the present work two types of Egyptian eotton fibres were carded at
High preduction-carding m/c into different sliver weights. The experiments
were carrted out by varving three parameters " doffer,cylinder and Taker-—
in speeds" . Using 23 factorial design technique.card web neps and trash

content 1n the gard sliver were observed.

The results declsred the influences of organ speeds, cotton Fibre feed to
card and sliver weights on cotton sliver quelity. In addition, the two fact-
or interactions such as btaker-in with cylinder apeed, and doffer with cyl-
inder speeds affect significantly on trash content % and card web neps
respectively.

1. Introduction:

The card, as Lthe final link in the opening and cleaning line is conside-
ted " The heart of the spinning operations” or in another sentence “ Well
carded is half spun". That was explaincd as Ffollowing(1,2).

1 ) The machine show a signifirant influyecnce nns

* The quality of Lhe spun yarns and
* The efficiency in the spinrning process and in particularly on the open
end product line.

ii} The machime is the only unit in the entire spinning process in whieh the
material is used to individual fibers and there by offers the follawing:
* The best possible situation for effective trash removal and dedusting.
* Further optimum parallization ofF fihres.
* further it contributes to openning or removal of neps, and
* Finally the card forms a weight controlled evern sliver io preparation
fFar further processing into yarn,
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Far all these reasons, the work associated wikh carding has been almost
entirely aof molving lthe problem of " high quality and high production ara
naturally opposed in carding " in terms of:

i ) Studies the dependence of quality at carding on several lactors:

* NEF CDUNTS: Nirscke(J}reviews the prnhlem of nep formaktion with spec:
inl {Cg“rl'ncu o the Tuaclion of he tiaokoed ends ol Lhe Fibres, Renol -
zsch describes experiments ko ascerlain the effects of various
Flat velocities and settings on nep formation. Alsoc several mill tes-
ted the influence of taker-in;doffer and eylinder speeds at convent
ioaal flat-carding m/c on neps{®»é

* FIBREHOODK 1in the Eard Sliver: A study was made of the effect of card-
ing variables like carding rate and cylinder BpEEd(T)! tbe effect of
fibre configuratjon of the Fibre feed to the card B), presence oOr
absence of flats and type of card clothing on Fibre hoowks(?),

* CARD WASTE: Most waste reduction program{10) deal with the contral
of carding waste which composed of perfectly good materiel. The car-
ding waste can he cantrolled tn a large exent hy mechanical chanqes
in speeds, aettinga and modifications of the card.

* Sliver WEIGHT(2): To establish a consistent sliver weight delivery
during cerding process: one has to feed either an even lap to the
card or a uniform consistent-small tults-are fecd in the case af
chute feeding to the feed table/taker-in of the cards .Alsc. it is
advisable to integrate autonatic levelling device.

ii} A development nalure in relatinn to bigh procduct inn precessing. Several
Manufacturer took a siynificant share in this development of high prod-
uction carding, to develop new and additional cerding elements, in or-
der to be eble to process satisfactorily with the increased Burface
speeds, to ensure gentle feeding, to optimize the libre load on the
various elements as well as to increase the accuracy and stability of
the machine{1}.

Several Egyptian ecotton Mills had tried different models ofF High prod-
uction carding m/cs. High or low level of quality appeared to be using or
not applying all the changes recommended. In addition, a little work has
been done or published on the subject of carding in Egyptian Textite ind-
ustry. Thus, the present work intended to examine the influence of some
cerding paramekters and their inkteractiens on the card sliver quality . The

investigation was carried oul considering the foilowing parameters :-

i J) Yary three carding parameters: taker-in,cylinder and dnffer speeds
using 23 factorial design technigue

ii} Two Egyptien cottan fibres were processed through Toyoda high product-
ion cerding m/c., snd three levels of sliver weight were produced.

This first part of the series of papers deeling with nep counts in the
eard web and trash content (%) in the card sliver.

2.Experimental Works

2.1 Material used: the experiments were carried out on two typea of
Egyptian cotton fFibres. Gise 81 heving 2.5% span Length 29 mm and micran-
airc reading 3.65 while Giza 70 having (35) mm Fibre lenqgth and 4.2 ug /
inch.

2.2 Factorizl Design: In the present study ijactorMI design epplied
to demonstrate the effect of carding machine veriables on the card sliver
guality. The variables cnnsidered are taker-in,cylinder nnd dolffer speeds
{r.p.m). The variables were selected st two levela{-1) end (+1). The exper-
imental plan is given in Tsble (2) and the actual levele of the parameters
are given in Table(]).

-
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72.3. Card aliver production: fach type af votbton Mibre as elap form was
processed through TOYODA CK-[, high production carding m/c fFor producing
card sliver of 56 gn/yd weight (0.15 Ne). Also, according to the construck-
ion details of experiments, ancther two levels of sliverweight (464 and 76
gn/yd) wera produced from cotton fibre Giza 81. All the nther machine par-
ameters were kept constant.

Table (1): Actual Jevels of wariables

Level -1 +1

Variables:

X, : Taker-in speced {r.p.m.) 550 1260
X, : Cylinder speed (r.p.m.) 300 450
X3 : Doffer speed (r.p.m.)} 19 26
Table {(2): Experimental plan For three VYariahles
Experimental Levels of Variables Y: Sliver quality
trai1l Mo,
Xy X2 X3 neps/100 in? Trash content
1 + + ¥ Y
2 + + - y1? y21 .
12 22
3 + - + Y Y
a 12 22
* - - Tz Y22
> - + + Y12 Y22
6 —~ + - Y Y
12 22
7 - - + ¥ Y
o N 12 422
- ” 14 28

2.4. Measurements: The card sliver quality in terms of neps and trash
coritent were investigated : Neps were obtained by methods of the A,S.T.M,
Trash content {%) was examined by shirley Analyser.

J.Results and Sktatistical Analysis:

According to the experimental plan, Table (2), the results of the card
sliver guality : neps and trash content have been determined as shown in
Tables (3) and (4)

Tables (3)and (4) Experimental combination Resullts for three Yeribles

Teble (3): Two Egyptien cotton fibres.

Experimental Levels of variables ¥Y: Sliver Quality*
trsil No. X, X, Xy nep  counl /100 in?  Trosh content %
Giza BY Giza 70 Giza 81 Giza 70
1 + + + 15 11 0.144 D.136
2 + + - 10 10 0.138 D.106
3 + - + 14 12 0.126 p.20%
] + - - 9 10 0,122 0,198
5 - + - 12 12 0.1373 0.227
& - + - 11 11 0D.252 0.191
7 - - + 18 14 0.252 0.1%4
a - - - a8 6 0.241 0.198

* Sliver weight: 56 (gn/yd.).
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Table (4): Two Sliver Weight

Experimental Level of variables

trail No. X Y Y
1 Z 3 nep count/100in2 Trash content %
Sliver weight Sliver weight
T6(an/yd.}  a4{nn/yd.) 76{an/yd.) 4ul{nn/yd. }
1 + + + 10 56 D.164 D.1GH
2 + + - 15 24 D.162 0.108
3 + - + 24 30 D.155% 0.113
4 + - - 12 24 0.162 0.0%99
5 - + + 16 32 0,324 0.189
é - + - 15 27 0.239 0.160
7 - - 34 34 0.z207 0.232
8

- - - 22 20 0.270 0.137

* For cotton fibre " Giza 81 *

The rtesulls were Fed to an Apple II computer equiped with plotter HP,
in order to get the recqression coefficients, the responae surlace equations
fFor earded sliver guality as shown 1n Table (5), The coefficients were tes-
ted For significance at three levels of significance. The experimentasl res-
ults plotted graphicaily by the plokter. The fFiret graup of graphs (1,2)
relate to neps and the last group (3,4) tao trash content.

4,Discussion

4.1 Card Web Neps: Figures {1-Z} shaw the effect nf carding variables
" ktaker-in, eylinder and doffer speeds" on card web neps.contours for neps
with wvarying cotton Fibre {(Giza 70 and Giza B1) are given in Figueces (1.7},
{1.2) and {(1.3) while the 1nfluenecer nf card sliver weight are shown in Fig-
ures (2.1}, (2.2) and (?.3).

The contours, figs (1.7} and (2.1), ciearly show that at X. (doffer
speed) = 0 level, the card web neps decreases as the cylinder Speed incre-
ases. For heavy sliver weight, the lowest speeds of cyiinder and taker-in
show the highest neps in the card web.

The effect of Xj: doffer speed and XT: taker-in speed for X, = O,i.e.
cylinder speed 375 f.p.m., on neps represented by the contours Shown in
figs (1.2) and {2.2). Ap 1increase in doffer speed {r.p.m)leada to an in-
crease in card web neps. With regard to the influence uof taker -in speed,
as can be seenythere is a higher neps at lower speed of taker-in while the
doffer speed, lie between 18 r.p.m. and 72 v.p.m.

In fFigures (1.3) and (2.3}, the contours fur neps Aasa function of doffer
and cylinler speeds while X,, taker-in apeed is kept constant . The resgults
show an increase in neps associated with the increase of doffer speed. This
trend has been obsarved abt lower cylinder speed.

The effect of cotton type and sliver weight on card weh neps ate shown
in figures (1) and (2). Ip respect of cotton Fibre processed through card-
ing machine, as can be seen, a fewer rate of neps for ecotton Gizs 70 than
those obtained for Giza 81. Regardino to the influence of sliver weight
wn neps the results show that it is like that nbtained from the previous
studiea!'?!, At different levels of doffer speed, sliver weight had a gre-
ater effect on card web neps. lncremsing sliver weight From 44 (gn/yd.) to
76 (gn/yd.) caused a decrease in neps.

4.2 Trash content %: fiqures (J}-4) shows the influence of some card-
ing variablea, Material feed and sliver weight an trash conkent(%).

The results clearly indicate the effect of X,.: taker-in speed with
varying Xz: cylindcr speed or XS: doffer speed on traash content. The cotton
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Table (5} Response Surface Equations

Sliver Quality

: Hesponse - Surface Equotions

and Material K Mn
=bo+E.b X + b X X
paroneters —wu!_\ P i< Y i
nep Count For Giza 81 Y = 12,625 + 0.375 X, - 0.625 X, + 3125 X5 + 0.125 X[ X, + 0.375 X, X - 1.625 X, Xy |
0.625 X, X, X,
For Giza 70 Y = 10.75 4 0.00 X, + 025 X, ¢ 150 Xy - 0.50 X, X, - 075 X, Xy, 00y
0.75 X, X, X 273
1 %2%;
Trash Content % For Giza 8! Y = 0.17825 - 0.04625 X, - 0.007 X, - 0.0045 X + 0.015 X, X_ + 0.0075 X, X3 - .00825X X
! 2 3 1 %2 i 2
00825 X, X, X
1 %2 X3
For Giza 70 Y = 0.182375 - 0.02 X, - 0.017 X, + 0.009 X, - 0.0238 X X, + 0.0001 X X, +
0.007375 X _X. - 0.002625 X ZX. X
2%3 1 %2 %3
nep count : Sliver wt Y =19- 175 X, - 3.0 X, ¥ 3.0 K, + 225X, X, 4 075 X, Xy - 2.0 X, X, -
(76 gr/yd) 0.25 X xuuxu 2 172 1 273
Stiver wt Y = 28.375 + 0.125 X, + 1375 X, + 4,625 X, + 0125 X, X, - 0.125 X, X, -+
241 o) AR 3 1 %2 1 %3
125 Xy Xy Xq
Trash Content %  Siiver wt Y = 0.212875 - 0.047125 X, + 0.014375 X,, + 0.004625 X, - 0.007125 X, X, -
(76 gn/yd) 0.000875X X + 0022125 X, X. - 0.014875 X, X, X
-00 A3t 2 %3 0 1 %2 %3
Stiver wi Y = 0.14325 - 0.03625 X, - 0.002 X, + 0.01725 X + 0.003 X, X, - 0.01375 X, X, -
(44 gn/yd) - 3 ! o3
001 X, Xy + 0.0065 X, X, X,

w+
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fibres are cleaned aubstantimly more by the action of the higher tsker-in
speed. While, it is evident, the increase of dofFer apeed resull in po
change of trssh cantent. In addition to the effect ol Ltaker-in speed, it .
may be noticed the Lwo Factar intersction X X,{teker-in and cylinder speed)
brings aboult change in trash conkent. This 15 occur when the ratio of taker-
in speed to cylinder speed was maintained constant eapecialy at higher
speeds.

For both cotton fihers " Gizm 70 and Giza 81", it is evident that, the
trash conlent 3 in Lhe cord sliver is alwnst the same and compatible with
the recomended valuea {D.0%-0.3% foreign matter) (13

The effeel uf gliver weighl on Lrash conlenl is given in Fig.(&), It
can be seen that, heavy sliver weight had a higher trash content than the
light weight sliver. That might be explained by the increase of sliver
welight, means ahesvier leyer of meterial on the doffer, which in conmsequen-
ce defines that more Fibres are transfered for a return of the cylinder and
this in term means that the fibres spend less time on the cylinder., This
results in the materials being less opened and less clreaned.

S.Conclusion:
The present atudy permits the following conclusions to be drawn:.
1. Card web neps:

* A lower rate of neps is obtained
al rotational speed of taker-in,

* The most impoctant factor of the
ect the card neps is the doffer

by a low rate of doffer speed, optim-
and higher cylinder speed,.

three carding parameters which aff-
speed

* The two factor intersction such as doffer and cylinder epeeds affect
significantly on neps.

* Within the limit of experimantstion: increasing sliver weight caused
a decreame in the cerd web neps. Also cotton Fibre " Giza 871" show a
higher ratis of neps compared with those obtained for Giza 70.

2., Trasn content (%):
* The most significant psrameter which affect on tramsh eliminakion is
the taker-in speed.

* The variation in cylinder speed is less important And causes a slight
change in tresh content % at ratio of higher speeds of taker-in/cylin- .
der

* As sliver wnight inercased result in the Fibers 1oss npenod and haigher
percenlage of foreigu melier slill ia Lhe card wliver.
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