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Abstract

In the present work, three rotor spun yarns with tex. 29.5 & 42.2 and
54.1 were processed on Rieter's Spin trainer rotor spinning frame. The
rotor revs per min. Were chang=ad from 15 K to 50 K. The measured draw
off tension (at the outlet of the doffing tube) was varied from 0.10

CN/tex to 0.90 CN/tex.

It has been found that the draw off tension hes aprreciable effect on
the twist efficiency, where it increases from 88 % to 97 % by the

increase of spinning tensior from 16 CN t 54 CMN.

Also, the twist factor c¢f taie rotor spun yern has an effect on the
draw off tension. The increas: of the twist factor by 8 %, increases

the draw off tension by 12 %.

It has been that the yarn quality deteriorates at the high values of
the draw off tension (highe- than 0.3 CN/tex). The yarn strength
decreases 10 %, while the ustar value C.V % increases by 25 %. Also,
the breaking extension increases by 20 % and the eids down increases
five times.

The spinning at low draw off tension (0.10 CN/t=x to 0.3 CN/tex) gives
good results.
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1. Introduction

The yarn tension in rotor spinning is generated by the various forces
acting on the radial yarn part inside the rotor. These forces can be
written as: centrifugal forces, friction forces, air drag forces and
coriolis forces. Among these forces, the centrifugal forces, play the
main role in determining the yarn draw off tension. The coriolis
forces are negligible w.r.t. the centrifugal forces, and they can be
neglected practically. The yarn moves in the close vicinity of the
fotating wall of the rotor i.e in the boundary layer of the air

carried by the wall, therefore the air drag forces can be ignored.

Severa . authors have studied the relations of yarn draw off tension
such as: Curt (1), soliman (3) Schoneng [6], Stalder [9], Ripka [5]
and Wulfhorst [10].

A little work has been published about the effect of draw off tension
on the yarn quality: (1), (3) and (10), but for the Egyptian cottons,

there were no puplished works.

2. EXPERIMENTAL PROCEDURE

Spinning Procedure

Three carded cotton yarns, from Giza-80, cotton with counts 59.1, 42.2
and 29.5 in tex. system were spun with twist factors: 3803.6, 4437.6
and 4754.5 turns per meter. Tex % respectively. To change the draw off
tension, the rotor speed was chinged from 15 K to 50 K r.p.m. in steps
of 5K r.p.m. The values of the draw off tensions were recorded in
table 1. The spinning process has been carried out on the Rieter's

spin trainer rotor spinning frame. The twist factor has been increased
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5

from 3803.6 turns per meter tex;i to 5379 turns per meter. tex®, to

investigate the effect of the twist factor on the draw off tension.
The ends down per 1000 rotors hour were counted, during the spinning
process. All the produced cotton yarns have been spun from a fixed

silver hank 0.13 (Nm = 0.22).

The tension measurements were carried out by the use of the tension

meter (Rothschild), which is shown in Fig. (1)

3. Testing Procedure

All the tests of the yarns have been carried out in a standard
atmosphere of 65 + 2 % R.H. and a temperature of 20 + 2 c®. The

procedure of each experiment has been taken place according to the

standards of the A.S.T.M.

The yarn strength and elongation were measured by the use of the Uster
dynamometer (Dynomat). The yarn evenness and imperfections were
measured on the Uster evenness tester model (UT 2 ET-B). The count of
the yarn was checked by wusing a count balance. Also, the twist
efficiency was measured by the use of the twist and untwist method, in

spite of it's inaccuracy for rotor yarns.

Results and Discussion

Tenacity & Extension

Fig. (2) & (3) show the relation between the draw off tension and both
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bJ K ‘nitor
Fig. 1. Rothszhi.d Tension Meter

Alexandria Engineering Jourral January 1989



Effect of Tension In Rotor Spinning On The Quality of The Cotton 125

BREAKING LENGTH ;, RKM

—

. e e oy S
o
£ ~ —
N :
m \
m fe)
™ <
o . 7
_‘ N A =)
e
5 P& [:
T S !
£ - 1
o N 74 [
o x i
: o/ #
>4
/P RO 4
o ] T
moooN 3 LN
m ~ u,‘l’ P
= |9 Pa
m > /
Zz. N e
0w /
o 4
z Js
(@) //
z ,/ \‘P
— ya %
L PN _\?\"
m CY/ qu ¢
< S Vi (/(\'7
> o 2
o ~
Z /
o~
— ~
m
7 K
> ‘c; "
2 &
2 o £
me é/
Z
v
own
Zzo
.
[@Xe))
ZzO

Alexandria Engineering Journal

January 1989



126 I.A.El-Hawary

11.5
©
Z /\'
Z10.5 \
& g
W8] Y
[da) t]\
z \
X \ ,
D95 I ' \\y
a ° N\ g
&) ¢ A \
D\N ¢
X Nob 5 O \q x
\ RN D‘/"’ Oq:AL:S \6;,\'. 5
& \Q/
\ £3P8 N
8.5 L' r o
\
M| %
~ 2
Qe N -5
5 -
7.5 i
0 I 8 12 16 20 24 28 32 36 L0 L L8 52 56 60
TENSION , CN

FIG.{3) EFFECT OF DRAW OFF TENSION ON THE BREAKING EXTENSION
OF THE YARN

Alexandria Engineering Journal January 1989



Effect of Tension In Rotor Spiining On

The Quality of The Cotton 127

Alexandria Engineering Jourral

18
e
17 - _|
s é |
> ! |
o ! |
- !
16 : _
| |
e !
<
>
=18 |
= |
i
i -
| ]
| !
13 : _
N s
1y E | | | \ | | ‘ ‘ i _
0 L 3 12 16 20 24 28 32 385 4LC L4 48 52 56 60
TENSIO!., CN
FIG.{4) EFFECT OF DRAW JOFT TINSICN ON THE YARN IRRUGULARITY

January 1989



128 I.A.El-Hawary

Table 1. Measured Mean values of Draw off Tensions at Cifferent

Rotors Speeds

Rotor speed Measured Values, CN
r.p.m. Tex. 59.1 Tex. 42.2 Tex. 29.5
(Ne 10) (Ne 14) (Ne 20)
15 K 5 - -
20 K 8.7 - -

25 K 16.8 12 -
30 K 19.5 14 9.8
35 K 26.6 19 13.3
40 K 34.7 25 17.3
45 K 43.7 315 22
50 K 54.3 39 27 .1

of the tanacities and breaking extensions of the rotor spun yarns. The
decrease of both of the tenacity and breaking extension due to the
increase of the draw off tension can be related to the decrease of the

binding zone at the fiber's ribbon at the collecting durface.

Mass Variation and C.V % OF Strength:

Figs. (4) and (5) show the relation between thz= draw off tension and
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9otn of the uster values C.V. % and the C.V. % of the strength of the !
rotor spun yarns. ]
!

These figure indicate that the mass variation and the variability in
the strength of the yarn increases due to the increase of the draw off
tension. This may be related to the increase of cyclic variation of

the draw off tension at it's high levels.

Yarn Imperfections

Figs. (6-8) show the effect of the draw off tension on the yarn
imperfections per 1000 meters (neps, then and thick places). It can be
seen from the figures that the increase of the draw off tension

increases the imperfections of the totor spun yarn.

This may be related to the increase of friction between the doffing
tube and the rotor yarn at the high values of the draw off tension.
Also, the high twisting torque at the point of yarn formation may head
to the grow up of the yarn imperfections. Also, the increase of
tension may be causes many of wrappers. In addition, the use of a

fixed sliver hank for all counts may be affects.

Twist Efficiency

Fig. (9) shows the relation between the twist efficiency and the draw
off tension. It is clear that by the increase of the draw off tension,
the twist efficiency decreases and then increases. This may be related
to the easiness of the twist propogation to the fibres on collecting
surface at the low spinning tension. At high levels of the draw off

tensions, the frictional torque increases which resists the twist
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Table 3. Effect of the Twist Factor on The Tension's

’
Increase
Twist FacLor The Increase of Lhe draw of €
Vara fan. (‘P2 Systaem) "asion, mLd., w.r.t. the
lnitial value
Juulsn 0
junt. s i
w1 3891 13
3921.6 21
A125.00 20
oo 249
RER DI [¢]
1521.d 3
12.2 616.7 1
1712.2 o
4795, 1 9
521201 12
E—— :
47731 o
a841, 7 2
55.% Agun .l -
Ala 7
$5293.2 8
S387,:2 9

Table 2. Effect of The Draw off Tension on The Twist
efficiency for a yarn Tex. 59.1

notor Speed Tension e EeeieTancy ',L %
R,P M., 2N
15 K 5 95
20 K 8.7 91.6
25 K 16.8 94
30 K 19.5 92
35 K 26.6 93.8
40 K 34.7 95
15 K 43.7 95.4
50 K 34.3 97
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insertion to the fibres on the collecting surface.
It can be also noted that the coarser yarns give better twist
efficiency. An example of the numerical values, records the

experimental results of a yarn Tex. 59.1

Twist Factor

The relation between the twist factor and the spinning tension is
illustrated in Fig. (10). From that figure, it can be shown that the
increase of the twist factor increases the spinning tension. This may
be related to the large radial tension which is required at the peel
off point to speed up the twisting rate i.e. the twisting torque. The

values of the tension's increase are recorded in table 3.

ENDS DOWN PER 1000 R.H.

Fig. (11) shows the effect of the draw off tensions on the rate of
ends down per 1000 R.H. The increase of ends due to the increase of
tension is a result of the combined effect of yarn tension and yarn

strength parameters "average and standard deviation" [Y].
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Conclusions

From the previous results and dissussions the following conclusions

can be drawn out:

2

25

the vyarn quality improves, generally, when the draw off tension
changes from 0.10 CN/tex to 0.30 CN/tex.

When the draw off tension increases from 0.30 CN/tex to 0.90
CN/tex, the quality levels of theé rotor spun yarns, in genefal,
detoriorate.

The ends down per 1000 rotor hour, increases from 20 to 190 by the
increase of the draw off tension from 0.3 CN/tex to 0.90 CN/tex.
Generally, the good yarn quality of the rotor spun yarns has been
obtained at the value of the draw of tension equals to 0.30
CN/tex, which corresponds to 30 K R.p.m. of the rotor. It should
be noted however that this is only valid for similar generations
of machines as that used for experimentation Variations in rotor
design, doffing tube design...etc. enables spinning at much higher
speeds.

The acceptable yarn quality for Egyptian Cotton can be obtained
when the draw off tension ranges from 2 % to 3 % of the breaking
length of the yarn under present spinning conditions.

the increase of the draw off tension affects the measured twist as
compared with the nominal twist.

The increase of the twist factor by 7-13 %, fcr all the spunyarn
counts increases the draw coff tension by 12-14 %.

The choice of the spinning twist factor, for a certain count, must

be determined carefully.
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