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ABSTRACT:

In the present work, the rate of end-breakages during the spinning
of carded yarns 20 Nm up to 50 Nm from Egyptian (Giga 75) cotton [iber
have been observed. The phenomenon has been investigated considring the
effect of twist, draft, spindle speed, traveller weight and dofling pos-
ition. The experiments were carried out by parying two-variables at
different levels and three-variables using 3° factorial design technigue.
ihe results declared thatm the end-breakage rate was found to be influe-
nced significanktly by: twist, draft, spindle speed and doffing paosition.

In addition to the above parameters, the two-factor interaction
such as spindle speed with dolfing position and spindle speed with Lra-
veller weight affect significantly on the rate of ends down.

1. INTRODUCTION:

A low Jevel of end-breakage rate st spinming machine is very impor-
tant and most of textile research workers are fully aware of the factors
influencing end-breakage cates. In general, end-breaksge in ring spin-
ning occurs due to the following factors:

1) Material parameters: Such as liber length, Fineness, Strength and
Frictional properties.

ii) Spinning frame variables: draft, ring diaweter, shapr and weight
of traveller, coefficient of friction between traveller, yarpn and
ring, balloon high and diameter and spindle speed.

i1i} Spinning condition: Such as roving feed charscteristics, yarn twist,
yarn thickness, humidity and temperature.

* Lecturer, {(**) Prof. in Textile Departement, Faculty of Eng.,
Mansoura University.
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Several number of papers dealt with the phenomenon of end-
breaks in ring Spianing in terms of:
i) Studies on the end-breaksge mechanism in spinning and discussing
the problem in terms of a simple Mathematical model (1,2,3).
The model involving several parametbters such as spinning ten-
sion, regularity and angle of lead (2). Also such other fac-
tors as number of fibers and fiber strength (3],

ii) Studies of the dependence of end-breakage rale on several Factors.
The ATIRA (4) investigated the phenomenon relating to Spinning
tension, Linear density and Flow of twist into the strand bet-
ween the roller nip and the lappet. Also, the interaction of
twist and tension in relstion to the occurance of end-breaks,
Balasubramanian et al,(3%) studied the end-breakage variation
over the chase length. Alsp, they indicate that the ring rail move-
ment is by itself a source of end-breaks in cop-build package.
The effect of ring rail speed on end-breakage has been studied
{(6). They found a significant reduction in the number of end-

breakages at lower ring cail speed. I[n another work {7}, he
studied the influence of feeding position of the roving, the
application af condenser and doffing position on end-brook-
age.

iii1) Studies pgn how to reduce end-breakage rate at the ring spinning
machine. fnd-breakage is minimized by optimization of the trav-
eller weight, the traveller type, the ring diameter and redu-
ction of the ring rail speed {B8). Also, a lower rate could be
achievd by correct machine Settings, maintenance, humidity con-
trol snd roving quality control (9).
On the other hand, sutomatic eliminastion of yarn breakage ach-
levd by using a device move along the ring spinning frame and automa-
tically detect and join-up any yarn breakages occuring during
Spinning (10).

So far a little work has been done on the subject of end-

breakaae during Spinning in Egyptian Textile industry. Thus,
the present work intended to examine the parameters which aflect
end-breakage. The investigation was carried out considering the
effect of the Following parameters:

i) Varying two parewrters, twist and dralt at different levels.

ii) Varying three factors: Spindle speed, traveller weight and
doffing position using 3° factorial design technigue (11).

2. EXPERIMENTAL:

The experiments were designed for determining the rate of
end-breakage for carded cotton varns at ring Spinning wachine due to:

2.7. Twist and Draft:

The two variables were changed while the other paremeters
were kept constant. Twist multipliers (<) were =melected at five
levels for each yarn count and the total draft varies with constant
or/and different reving Linear density {tex.). {he details of
experiments of yarn prepaction are given in Tables (1.1), (1.2)and
(1.3). The investigations were made for coarse and wmedium yarns,
and the ends-down measurements were based on a study of 1000 spin-
dle-hr.
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Construction details af experimenis of yarn preporation.
(Tables 1.1, 1.2 and 1.3)

Table (1.1)
Yarn Roving Twist Multiplier, c(m Designation
Count Size
Mm . Tex 21 103 1S 127 139
843.5 x % % x X I {1-5)
34 694.7 X % % X % 11 (1-9)
$90.5 X X X x X 111{1-5)
474, 4 X % x x X v {1-5)
Spindle speed: 8600 r.p.m Break draft: 1.21
Traveller weight: 110.7 mg. Clips thickness: 5.7 mm.
Ring diameter: 57 mm,
Table (1.2}
Yarn Roving Traveller Twist Multiplier.c{m Designation
Count Size weight —
Nm {Tex} {mg} as 97 109 121 133
20 s 193.4 X X X X X y (1-5)
24 171.8 % X % X % VI (1-9)
28 8835 ysg.8 X % X x x  VIL (1-5)
3D 129.4 % X % X X VILI{1=5])
Spindle Speed: D&DD r.p.m Break draft : 1.21
fling diameter: 57 mm. Clips thickness: 5.7 mm.
Table (1.3)
Yarn Roving Traveller Twist Multiplier,c(m Designation
Count Size weight
(Nm) {Tex) 91 103 113 127 139
34 110 x X % x X 1X (t-5)
40 590_5 210 x x by x X X (1-5)
48 310 x X x X X XL (1-5)
50 510 x X % % x X1 (1-5)
Spindle Speed: 11500 r.p.m Break draft: 1.14
Ring diameter: 48 mm. Clips thickness: 4.9%mm.

2.2 Spindle Speed, Traveller Weight and Doffing Positiaon:

The experimental decign technique"}3 factorial design" applieg
for end-breaks phonomenon to examine the main effect of three para-
meters: [N) spindle speed, (1) traveller weight and (D) daff posi-
tion. Also, it was decided to investigaste all combinations aof
three levels of each of these factars:
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The standard form of }3 factorial design for three variasbles are
shown in Table (2). All the factors in this work denote variables
and the levels for each are at equal intervals of the variable asg

following:
i) Spindle speed {(r.p.m): {-1) 8200, (0) 11000, (+1) 13600
i) lraveller weight : {-1) 610, (8) 410, (+1) 210
iii1) Doffing poasition : (-1) Bottom, {(0) Middle, (+1) Top.

The other parameters of spinning were kept constant for producing
carded cobtton yarn 50 Nm with twist multiplier o(m 103.

Tahle (2) 3% factorial Design.

Experiment Factors level End-Breakages
per
Spindle Traveller Doffing 10002 Sp. hr
Speed weight pesition
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3. RESULTS AND DISCUSSION:
3.1, Effect of Twist and Draft on End-breskage Rate:
ihe end-breakage results at ring spinning are plotted graph-

ically in Figures {1-4). GExaminatian ol the resulls relating to
the influence of twislt indicate that, #s yarn twist increases the
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rate of ends down gradually decreases. While at a certain number
of twists the incresses does not bring any reduction in ends down.
At lower twist, the higher number of end-breekage observed can bDe
explained by unfavourable strength-tension balapce whereby the
yarn is not able to withstand the prevalent tensien. ©On the other
hband, at high twist the yarn become foirly strong and resulting in
a lower number of yarn breakege. The rate of yarn breaks does not
differ much as the inserted twist is higher than ©€m 109 for yarn
count upto 30 Nm and more thanc¥m 135 for yarn count upto 50 Nm
This level of Etwists, as shown graphically in Fi1g.(4), correspond-
ing to the yarn production with lower rates of ends down may be con-
gidered as a minimum twist multiplier.

The curves which indicate the effect of draft on end-breaks
rate are given in figures (2) and (3}, draft varies from 20 to 30
with roving size $90.5 tex (Fig. 3), while in Fig. ? draft varies
From 17 to 25 with Roving size 843.5 tex. [The results indicate
ahigher ends down as draft increases, as shown in figures (2-47],
i.e. a higher rate of ends down accompaned with 50 Nm yarn count
than those for 20 Nm yarn. This phenomenon 15 pronounced at twist
multiplier up to ©m 115. At low twist the difference is statishti-
cally signilicant, while at high twist mere than ©&n 115 a slight

difference has been observed. Also, in terms of wvarying draft and
revinn size for producing yarn count 34 Nm, as shown in Fig. (1),
the rwesults indicate that the course roving with higher draft res-

ulted in a higher rate of end-breakage than those obtained with
medium roving size at low draft.

The higher rate of ends down due to high draft values may be
attributed to the yarn irreqularity and imperfection occured dur-
ing fiber drafting. This was explasined by the earlier findingf(4}.
The presence of thick place increase the chance of end-breaks for
two reasons namely: increased Spinning tension and poor twist flaow.
Also, the chances of thin place resulting in an end-breaks are
dependent on the Linear density of the preceding length of yarn.

3.2 Effect Sf spindle Speed, Traveller Weight end Doff. position
Uaing 3° factorial design:

The end-breakage cesulls due to Lhe effect of the three-
factors are shown 1n Table {(3).

first, it will be assumed thst the three parameters, spindle speed,
Traveller weight gnd doff position are qualitative. fhe analysis

of variances aof 3° factorial design are shown in Table (4). From
the qualitative analysis the Ffollowing results can be deduced:

The experiments indicaste the depandence of end-breakage on the
spindle speed as well mg doff pesition. Also, the twa-factor inter-
action show Lhe dependence of ends down on the interaction between
spindle speed and doff position (N.D.}. O the gother hand, the
three factor interaction is statisticallyinsignificent.

Since the twa parameters, spindle speed and Traveller weight
are quantitative, it's desirable Lo analyse their effects and
interactions with the other lactor 1nto its Linear and quadratic
components. The complete analysis of variance are given in
Table {5}.
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Table (3) End-Breakage results at Ring Spinning m/c.

Traveller Spindle Speed {(r.p.m)
weilght
9 =W, ' (0N, C+1 Ny
TT T2 13 T1 TZ 13 Y1 Tz 13 L3

(-1 (DY (+1) (-1) (@) (+1) (-1) (0} (+1)

Doffing

positian:

(-1} D, 70 24 348 76 49 37 118 131 237
(0 D, 45 21 25 54 33 33 79 RE:| 5%
{+1) Dg 36 12 23 a3 26 29 63 22 116

Table (4) Analysis of variance of 3} Besign both factors considered
qualitative.

Source of Variation Sum of squares D.f Mean Variance
squre ratio

(i) Main Effects:

Traveller Weight(T) 965.629 2 482.815 1.040,,,
Doffing position(D} 7045.629 2 3522.815 1.591 ., ¥
Spindle Speed (M) 37872.297 2 18936.149 40.802
{(ii}lwo-factor interactions: .
Doffing, Traveller(D.T.)  1614.812 & 403,703 0.869,,
Daffing, Spindle r.p.m{D.N}7459.484 4 1B64.871 4.018
Traveller,Spindle r.p.m 3660.148 4 915.037 1.972
(T.N}
{iii)Ihree factor interactions: 1
(C.7.n.} . 3712.742 B 464.093
Totel 62330.741 26

(***); Significant at 99%
{**) : Significant at 95%
(*} : Significant at 90%.

[t can be noticed that from the variance analysis, the main effect of
spindle speed, either Linear or/and quadratic, is highly significant. Also,
the Linear effect of doffing position is statistically sigmificant, while the
Linear and quadratic effects of traveller weight are jnsignificant.

ror the interaction between spindle speed and traveller weight
inzvolving Linear component (L Lv) i8 significant. On the other
hand the only component of the interaction between spindle speed
and doff position which is significant is Linear (N)* Qudratic (D).
While None of the traveller weight and doffing position interact-
ions are not significant.
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Table (%)

Source of variation Mean Sguares Yariance Ralia

{i) Main Effect:

Traveller weight (T}, L 117.55 0.2530
Q 848.07 1.8273
Ao
Daffing position (D), L 6197.55 13.3540
qa g48.07 1.8273
* &k
Spindle speed (NY, L 3245.00 67.3350, .,
Q £622.29 14.26973
(ii} Iwo-Factor interactions:
Doff pasition and Traveller Wt.
L Lr 43,83 0.0879
DgL 469 .40 j.0114a
La07 469 .40 1.0110
: 027
QDGT 476.6% 1.0270
Spindle speed and Iraveller. -
LILN 5208.30 11.2225
LION 256.00 a.3516,
UILN 1995.11 4.2989
QIQN 0.03 4.00005
Doff pasition and spindle speed. v
LDL.\l 1925.30 a.1480
LDQ;: 693 .44 1.4940
UDLI\} 765,44 1.6490
. LAT4
QDHN 220.03 0.4740
{ii1} Three Factor interactions: 464,09

From the two waytables (Table &), it can be seen that, the
spindle speed has a significant effect on Lthe end brraknge what-
ever Lhe condition of the other factors {lraveller weight and daflfl
position}. There is a higher raete of end-breakage al higher level
of spindle speed (M,= 13600 r.p.m}. Also, the traveller weight
effect has been not?ced, the heavy traveller (1.) especially at
higher spindle speed resulting inm a higher rate’af end~breakage.
¥hile for the experimented yarn 50 Mm, traveller weight (1,} res-
ulted in a lower number of ends down at spindle speed 84007 ¢,p,m
to 11000 r.p.m. . On Lthe other hand, the effect of doff positions
with gpindle speed (D x M) can be noticed in Table {§). The res-
ulls indicaste that a higher number of end-breskage at the lower
doff position (011 than those obtained for middle and top doff
position. These resultbts are in agreement with the previous work
(7). The effect attributable to the higher yarn tension and the
incressed angle of wrap of the strand arcund the front bottom
toller, which inhibits the Flow of twist tp the nip, at the lower
doff position.
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Table (4) The two-way table for each pair of factors.

(DxT) " (DxN) ( TxN)
11 T2 13 Sum : N, N2 N3 Sum N, N2 N3 Sum
D, 264 198 312 714 D? 134 154 &8s 774 T 151 173 260 504
02 178 172 130 S00 D2 91 120 289 500 T2 59 100 341 500
D3 142 130 168 440 D3 71 g8 z71 440 13 86 99 445 &30
Sum 584 500 630 1714 Sum 29¢ 372 1046 1714 Sum 296 372 1086 1714

4, CONCLUSION:

The present study pecmits the Tollowing conclusions to be

1} The rate of end-breaks is influenced by twist and dreft:

i} As the imparted twist 1ncreases the number of ends down
ases.

drawn:

decre-

ii) At low twist levels,improper draft for the linear density of
roving fed result in & higher rate of breaks. The influence
of draft diminshed as twist increases to such level, at which

the strength-tension balance has been achievd and consequently
a lower ends-down occurs.

2) In addition to the influence of the above parameters, the effect
of spindle speed, traveller weight and doff positiaon gngthe end-
breakage at ring spinning has been investigated using 3
design. The experiments clearly indicate that:

i) Higher spindle speed, low doff position give rise in level of
tension and consequently higher rate of end-breaks.

factorial

ii1) The two-factor intecaction such as spindle speed with daoff
position and spindle speed with traveller weight affect

signi-
ficantly on the rate of ends down. Thus:

- Proper choice of traveller weight must be considered at
higher spindle speed, and

- Spindle speed must be decreased at low doff position.
This prospect has been considered at the present time by
ring-spinning machine producers (12).
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