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A Study of Some factors affecting Lhe quality of Carded Sliver on high
.production Card
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ABSTRACT

In the present inveatigation two types of Egyptian Cotton
Fibres were procesged through higher production m/c into Carded
gliver . The experiments were Carried out by wvarying Four
parameters ( Card gettings ) at Four positions at two lewvals

Using 2* Facterial design technique. The gliver quality in

terms
of uster eveness c.v. % and Card weh neps /100 inch were
determined rn
The experimental results explored the influence of pselbtings

between m/c partg on the cotton gliver quality The resuits gshow
that the lower rate of neps in the card web is obtained at closer
gektting between cvylinder and doffer and between cylinder and
flats , The better sliver regularity resulted by decreasing the
discusped setting in the material flow direction . The factors
interactions show significant effect on the sliver quality
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1=-Introduction

Saveral Research Workers (3.4,5) Studied the effect of flat
carding machine variable® on cotton Sliver 9quality . The card
gliver quality was affected significantly by several factors such
as : the speed of carding machine organs {(1l) the setting between
Lthese parts (6) the lcad applied to their surfaces (8). the
doffing facteor between cylinder and deoffer (7)) and satate of
carding cloth (9} .Also they atudied the cleaning efficiency of
the carded sliver (10), as well ags the sliver and vyarn evenness
{4,5),

The auther (1) studied the dependence of card web neps and trash
Content % in card sliver in carding organs gpeeds , cotton fibre
and stiver weight,. Thus ,the present work intended to study the
influence of card setting on cotton sliver quality . The
experiments were carried out cosidering the following

— Varying four settinan at carding m/c : diahplate to takar—-in .
taker—in to cylinder. cvlinder to flats and rcylinder to doffer

L4
using 2* fact~rial design technique (2)
-Two egypti®n cotton (ibres were processed on Tovoda high
production marhine .

2-Experimental work

2-1 Matarial : the experiment~ were carried cut on two types of
Egyptian cotton fibres , Giv. 5 and Ciza-80 having the following
properties

Fiber Cotton fibre
Properties Siza 79 Giza B0
fength at 2.5 % 30.50 32.4
50. % 13.88 14.0
u.R.% 45,50 43.2
Micronaire p 9/in 4,500 3.7Q
Table (1) : The Properties of processed Cotton

2-2 Factorial deeign The 2¢ factorial design technique applied to
investigate the eflect of carding machine settinge on the card
gliver quality . Four positions between digshrlat-taker-in ,
taker-in~cylinder ., cylinder-flats and cylinder-doffer were
congidered . The actual levels of 3setting between carding m/cC
elements ranged at two levels {-1) and (+l) given in Table (2} .
while the experimental plan is shown in table (3)

Cotton fibres es a lap wag proceesed through TOYODA CK-Cv  high
production carding m/sc far producing eliver of NHe 0.15

Variabies lavel -1 +1

X1 : Cylinder to doffer gsetting (in)|0.004 0.008
Xz : Taker—in to cylinder setting (in)|0.006 0.012
Xa : Dighplate to taker-in sgetting (in)|0.008 0.016
X4 : Cylinder to flats Setting (in)|[0.010 0.014

Table (2) : Ackual levels of variables
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Experimental level of variables Response
Number Xs Xz Xa Xa ¥
1 + v + ¥ Y,
2 + + * - ’
3 + + - * ’
4 + + - - :
5 ’ - + '
6 + - + - '
7 + - - + :
8 + - - - 7a
9 - + + + ;
10 - ' + - ’
11 - + - + :
12 - + - - :
13 - - + + ’
14 - - + - ’
15 - - - + ’
16 _ - _ - J yio

Table (3) : Experimental plen

Cotton_eliver quality
Exp.No. Neps / 100 inch Carded sliver evensss (oW}
Giza 73 Giza B0 Giza 75 Giza 80
1 12 18 6.38 6.51
2 12 15 5.71 5.39
3 20 50 7.45 9.03
4 0 9 5.089 5.43
5 6 18 6.94 6.14
6 5 7 7.31 5.07
7 4 9 6.50 7.30
e 5 6 7.55 5.20
9 13 24 5.61 65.87
10 12 27 &.55 5.66
11 23 24 6.46 4 .85
12 14 9 4.23 6.38
13 39 44 7.77 6.24
14 15 27 6.360 5.59
15 31 31 6.59 6.89
16 15 23 7.20 4.70

Table (4) Cardsd Sliver quality




T.39 Ismail Rakha

2-3 Maasurements : The carded sliver quality was examined
according A.5.T.M. Standard . Neps 100 inch® and sliver eveness
C.V.% werea meesured

3 Results and statistical analysis

According to the construction detailes of experimental plan tables
{2 and 3) the results of carded sliver quality have been
determined as shown in table (4) the results were fed Lto a

computer equipped with plotter HP , in order to get the rgression

coffjcients . The significance of tested wvariables and the
reaponse surface squationa for carded sliver quality as shown in
tables (5 and 6) . The obtained results plotted graphically . The

first group of graphs fig(l and 2) relates to neps and the second
group Fig(3 and 4) relates to aliver eveness

4-Dizcugsion
4-1 Neps in carded web : The contoure of card web neps Fig (1 and
72) show that the eylinder to doffsr setting : X‘ and cylinder Lo

flats : X¢ have the majar effect on the nep count level as a main
factors

It iz clear thalt as x!(cviinderto doffer setting) decreases the

card w=b nep increages. This trend has been observed for both
Lypes of cottons G-75 and G-80. While the increment in

g?gzozli— Yoo bo M bi L xi+ bcj L th * bijk > xijk
ver qual.|G -7%S : avenegs |G —-80 . 2venesa
Coeffici.|Neps /I00 in {c.v.%) |Neps/100 in J(c.v.%)
b, 147124 6.495 | 21.3125 | 6.078125
b, -6.124 - D.22125| -4.8125 0.180625
b, b, -0.874 -0.460 0.6875 0.186875
b, 0.124 0.01125 1.1875 -0.144375
b, 4.375 0.1425 5.9375 0.650625
b,, 3.B375 0.101 5.8125 0.144375
b, 0.625 -9,142 -3,1875 ~0.336875
b P -1.875 -0.041 1.3125 0.335625
v b,, -1.125 0.016 ~2.1875 -0.043125
b,, -5.625 0.297 1.0625 -0.100625
b, , -1.125 -0.123 -2.4375 -0.144375
b, s 1.375 -0.197 -2.3125 -0.145625
b blzi 3.125 0.158 2.6B75 0.294375
vk oy 1 -1125 0.097 -1.3125 -0.294375
bzs{ ~-2.375 -0.383 -4,5625 0.176875
D, sus ' -0.375 0.187 -1.1875 |-0.358125

Table (5) Response surface equations
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x‘(cylinder to flats setbting) from 0.010 to 0.01l4 inch results in
increment in neps,
From the above digcussions the effect of xland x , settings on

card web neps can be explained as followintg : The fibre transfer
Coefflcient from cylinder to doffer reduces as Lthe getting
betwesen them Increases , and Consequently the revolutions of Lthe
carded fibers on the cylinder surface increages , and thus Lthe
probability of neps removal between cylinder and flaks in the
main carding zone increases on the other hand . as X‘ getting

increages the interaction between cotton fibers and wires in the
main carding zone decreases and consequent]ly , the probability
of neps removal decreases.

In addition of the aignificant effect of Kl {cylinder to doffer}
and X‘ {cylinder to flats) settings at (99% and 95%)., the effsct

of two factor interactions was determined as shown in table (61,
It is clear that K1& affecta card web neps whatever the type of

cotton fibersg,

Mean Squareg
Materiai G-75 G-80
8 iver Neps/100 in=T C.V.% Neps/100 in C.V.%
gquality
1-Main
sffects ana - -
x, "2.34 0.003},. 1.45 0.002
X, 0.048 0.013 0.0295 0.0022
Xq 0.0003¢ 0.0000079 0.pge14 0.0013,,
X, 1.197 0.0013 2.2 0.0265
ii-Two int
teractions
L E ] -a
X, X, 0.92 0.000%4 2.11 0.0013,
% 0.0244 0.082 0.64 0.007)
X 0.22 0.00011 0.108 0.007
x 0.079 0.000p])6 0.3 0.00017
F |
X, X, 0.0244 0.0055 0.071 0,00063
o % 0,079 0.00095 0.37 0.0013

Tabl (6} Analysis of variance

»ax Significant at 99%
*¢ Signpificant at 95%
« Significant at 90%

4.2 Silver avenanss.

From the previous work 1(3,4,5) they found that the silver
irregularity was affected by the variation in the fed sheet ,
cylinder speed ., setting to doffer or flats and the type and
state of teathes in the flat and cylinderr covers (§).

The effect of carding m/c 9gettings on =milver eveness [(c.v.%)
repregented graphically as shown in figs( 3 and 4}.
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The experimental regults indicate that a deterioration of sailver
evenesas accompaned with the increase of setting Xl: crlinder to

datfer as well ag x‘: cyiinder to flats while the dishaplate
—taker -~ in Sekting (X,) does not show any change in 9liver

regularity (C.V %) ., On the other hand, it is obvious that a
cloear sebtbing between taker-in and cylinder produce card sliver
with higher C.V.% .

Also, it can he stated ¢that the pregent experimentation, for
material procesed and m/c uged a wide gsetting of
taker—in-cylinder (Xg). narrow sSpace of cylinder-flats (X‘ }  and

too—narrow spacing bebtween cylinder and doffer (X1] leads to a
better gliver uniformity.

On the other hand, the two factor interaction X‘X, . xlx4aa well
as sz4 affect sgignificantly at {99)% ., {95)% , and (95)%

regpectively on Card Sliver eveness.

Conclusion:

From the above discugiong the following conclusions can be drawn

1 - Card web neps:

* The most important factors which affect the Card web neps are
that the setting between cylinder and doffer and cyvlinder and
fiats .

* The lowsr rate of neps is obtained by narrow sgetkting of
cylinder to flats and a wide setkting of cylinder to doffer.

* The two factor interactions such as cylinder Lto doffer
getting and taker-in to cylinder affect siggnificantly in cardsd
weab neps.

* Cotton fiber "G-80" show 4 higher rates of neps compared with
those obtained for "G-75"

2 — Sliver esvenesgg:

* The Carded Si{iver eveness deteriorates as the getting of
gcylinder to doffer and that of cylinder to flats increases.

* The cloger getting between taker—in and cylinder produce even
aliver while the dishplate getting to taker—-in does not show any
effect on gliver eveneass

* The better sliver uniformity obtained ag the discugsed
carding machine gsettings decreases in the direction of material
flow.
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fig. (1) Contours for nep count
(——) Giza-75 (———) Giza-8¢0
xi:C?]inder to doffer setting

xg:Taker-in to cylinder geatting

X':Diahplate to taker-in setting

X‘:Cvlinder to flatg =zetting
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