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of open end slub yarn
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A method for producing open end slub yarn by application of pressurized air is introduced.
An experimental prototype was designed and attached to an O.E. machine. An air jet nozzle
was utilized to blow and accelerate the fibers on the opening roller surface periodically. This
results in increasing the linear density of the fiber flux inside the rotor during the pulse
duration thus forming a slub. To evaluate the performance of the developed method,
properties of the produced yarn were analyzed. An investigation of the influence of air
pressure and the duration of application of pressurized air on yarn properties was carried
out. Analysis of results indicates that the proposed method has proved to be satisfactory for
the production of open end slub yarn. The produced slub length is shorter than rotor
circumference. The tenacity of the produced yarn is nearly equal to normal yarn tenacity,
hence allowing a wide range of slub designs to be processed and woven efficiently.
Increasing air pressure causes an increase in slub diameter and a reduction of slub length,
while increasing air pulse duration leads to an increase in slub length.
o5 Jasiazmall o sl alasind Aol g 2 siiall oLl A8k e jiall clad) <l Lk #L6Y 43 )l Jee 23 Gand) 14
il Aoy 33l ) A Y o o A58 Caddiid 44 Hhall oda B v sidall Caphall Bl e auS i Jara JS prenal
Al y | (SIub) (o lian o ja ()5S ML 550 Jalay Gl el ABS 30k ) ) (535 Lea by 50 idil) jailis e e
+ geial) Iy Al A SSaall al 511 5 4l sha g chiandl ¢ jall i Cua (e geitall il Gl sall Julad Jas a3 8y yhall 38 ¢l
< yriall il Alenall i) Jollas | Lapdl) al i e 4 Sigall e 3 QRS andii) Tl A il Cany a3
Jisna (pa ol A8 Hhall oda Ao g aaliil < A el o yall g e laS Jand Aadiall A8y Hhall ol ¢ yelal AakaL)
Glazaal Jrony eann Lo Aliatiall J il oy 2ie ﬂjsjdqul@ﬂ\hmlyﬁdjmcju\hﬂﬂ&m} sigll
) il 555 535 Lty 4 s i a3l 58 335 ) (s ol sel) a8 52311 (f LS chaand) ¢ 5l A
ol 30l Jsl 3333 ) 53 ol se)

Keywords: Slub yarn, Open end yarn, Air jet nozzle, Pressure, Pulse duration, Slub
diameter, Slub length, Tenacity

1. Introduction

Slub yarn is a type of fancy yarn
characterized by an intermittent thickening of
its diameter to form a slub, which could be
periodic or non-periodic depending on the
effect required to be enhanced in the fabric [1].
The slub may more or less be obvious for slub
yarn volume, length and color. Slub yarn adds
value to the end product by giving it a more
attractive and natural look, hence gaining
ground in a growing number of applications.
Slub yarn is no longer just present in
traditional fabrics used in upholstery, lace,
net curtain and household fabrics in general,
but it is becoming more popular in the
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production of shirts, knitwear and more vivid
casual wear [2-4].

Open end slub yarn is widely known. The
slub on open end machine can be produced by
several methods [5-9]. The most common used
method is feeding excess material to the rotor.
This can be achieved by different methods
such as varying the speed of the sliver feed
roller or by intermittently feeding additional
material at a constant or variable rate.
However, slub length produced by the
pervious methods is longer than the rotor
circumference. It also needs additional costly
attachment [5, 8, 9].

In order to overcome the disadvantages of the
previous methods, a pressurized air method
was introduced [6-9]. In this method, the
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evenly distributed fiber flow in the transport
tube is partly and periodically blocked by
means of injecting pressurized air against the
direction of fiber flow. This causes fibers to be
braked and accumulated instantaneously
resulting in a slub having a length shorter
than the rotor -circumference. However,
braking and accumulation of fibers due to air
barrier leads to the deterioration in fiber
orientation hence decreasing yarn tenacity
and resulting in a slub that was small and
irregular. This effect is increased by
increasing the air pressure value. In order to
overcome the latter disadvantages, a modified
pressurized air method was developed to
produce open end slub yarn. The properties
of the produced yarn were investigated.

2. Materials and methods
2.1. Experimental prototype

In order to produce slub, a pressurized air
prototype was designed to be attached to the
rotor unit of an open end machine. It consists
of an air jet nozzle connected to an air
pressure regulator. In order to create
sufficient air pressure, a compressed air
supply is connected to a mechanical valve
which controls the duration of air pressure
application inside the air jet nozzle.

The nozzle, located in front of the opening
roller, consists of a cylindrical tube with a
tapered end. The edge of the tube has a width
equal to that of the opening roller in order to
ensure complete removal of fibers from the
surface of the opening roller by the injected
compressed air.

The nozzle is adjusted so that its air
output will be tangential to and along the
direction of rotation of the opening roller. This
ensures complete removal of fibers at mini-
mum air pressure values as shown in fig. 1.

2.2. Mechanism of slub formation
As the air valve starts to open, pressure

builds up instantaneously (refer to fig. 2) and
the existing flow of fibers on the opening roller
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Fig. 1. Schematic diagram of experimental prototype.

surface is blown by the pressurized air. These
fibers will leave the surface of the opening
roller and will accelerate through the
transport tube to the rotor surface. This leads
to an increase in the linear density of the fiber
flux on the rotor surface and consequently the
main slub will be formed. The length of the
slub will depend on the possibility of these
fibers to redistribute their mass on the wedge
of fibers inside the rotor. Due to continuous
feed, a considerable amount of fiber flux will
arrive to the blowing area. These fibers will be
blown continuously by air and pass to the
rotor to form a number of small slubs. This
situation will be repeated until the pulse
duration terminates. The small slubs can be
called the secondary slub.

2.3. Study of open end slub yarn properties

Experiments were carried out to study the
influence of air pressure and pulse duration
on open end slub yarn properties. Open end
slub yarns were spun of cotton Giza 80 which
has a staple length 31.24 mm and micronaire
3.11 pg/in. Table 1 and 2 show the process-
ing parameters of the experiments.
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Fig. 2. The change of air pressure throughout pulse duration.

Table 1
Processing parameters of experiment (1)

Parameter Value
Yarn count (Ne) 10
Twist factor 4
Pressure range 1-4 bar
Duration of pulse 0.08 sec

Table 2
Processing parameters of experiment eq. (2)

Parameter Value
Yarn count (Ne) 10
Twist factor 4
Pressure 1 bar

Duration of pulse 0.16 sec to 0.053 sec

3. Results and discussion
3.1. Characteristics of open end slub yarn

In the present work, pressurized air
method was used to produce open end slub
yarn. It leads to the formation of slub yarn
consisting of a main slub and a variable
number of smaller slubs called the secondary
slub. The diameter of the main slub is always
more than the secondary slub. The diameter

ratio, which is the ratio between the slub
diameter and the normal yarn diameter, was
found to vary from 1.49 to 1.89 for the main
slub and from 1.24 to 1.55 for the secondary
slub. The portion of the yarn, where slub
occurred, was shorter than the rotor
circumference. The main slub length varied
from 1.47 to 1.95 cm, while the secondary
slub length varied from 0.14 to 0.92 cm.
However, it was found that the length of the
main slub and the secondary slub were highly
variable along the yarn. The coefficient of
variation of these effects may reach up to
27.2% and 44.5% respectively. This may be
due to the lack of precise control of fiber flow
during application of pressurized air. If the
blown fiber tuft is deposited near the peeling
off point, these fibers will be delivered within a
short period of time which in turn reduces the
possibility of distribution of these fibers
resulting in a short slub length. On the other
hand, if the blown fiber tuft is deposited at the
start of the fiber wedge, there will be more
time for these fibers to distribute inside the
rotor and consequently a longer slub length is
formed. In addition, it can be observed that
the secondary slub can be minimized by
reducing the duration of the pulse and
increasing the pressure value. Fig. 3 shows
the appearance of the open end slub yarn.
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Fig. 3. Appearance of slub yarn (Ne 10, twist factor 4,
pressure 3 bar and pulse duration 0.08 sec)

It was also found that the produced open
end slub yarn of the developed method has
superior tenacity and elongation as compared
to the open end slub yarn produced by the
pressurized air method mentioned by
Kwasniak et al [6-9]. This can be attributed to
the difference in direction of application of
pressurized air. The latter method is
characterized by application of pressurized air
against the fiber flow in the fiber transport
tube. This results in hindering the passage of
a portion of the moving fibers and causes
periodical accumulation of the fibers which
provides the required slub. However, the
accumulation and braking of the obstructed
fibers by the air barrier leads to loss of fiber
orientation as well as reduction of fiber extent.

Consequently, the yarn tenacity is lower as
compared to normal yarn tenacity.

On the other hand, the method proposed
in the current work has the advantage of
application of air pressure along the direction
of the fiber flow hence no fiber flow
disturbance occurs. Fibers, as a result, reach
the rotor in a more oriented and straightened
fashion as compared to the previous method.

3.2. Effect of pressure on slub yarn properties

It can be seen from figs. 4 and S that with
the increase of air pressure, the diameter ratio
of the main slub and secondary slub increase,
while the main slub length decreases. The
cause of this effect may be due to the fact that
with the increase of the pressure value, fibers
leave the surface of the opening roller in a
larger fiber bundle and with a higher speed,
hence it distributes in a smaller rotor length.
However increasing air pressure above 3 bar
has no significant influence on main slub
length and increase of air pressure above 2.5
bar has no significant effect on the secondary
slub diameter ratio. It was also found that the
increase of pressure from 1 to 1.5 bar leads to
a considerable reduction of the secondary slub
length. Further increase of air pressure above
1.5 bar has no significant effect on the
secondary slub length. Consequently it is
recommended to use pressure value above 1.5
bar in order to obtain a slub yarn with
minimum secondary slub.

1.8 A
1.6

1.4 A
1.2 A

0.8 1

0.6 1
0.4 1

Slub Diameter Ratio
}—\

€ Main Slub Diameter Ratio

B Secondary slub Diameter Ratio

0.2 4

(o] 0.5 1 1.5 2 2.5

Pressure (bar)

3 3.5 4 4.5 5

Fig. 4. Effect of pressure on slub diameter ratio.
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Fig. 6. Effect of pressure on slub yarn tenacity ratio.

It was also observed from figs. 6 and 7 that
the slub yarn tenacity ratio, which is the ratio
between slub yarn tenacity and normal yarn
tenacity, is not affected by the increase of
pressure. Slub yarn elongation ratio, which is
the ratio between slub yarn elongation and
normal yarn elongation, is also not affected by

the increase of pressure. The above two
observations occurred in spite of the presence
of a difference in slub length and diameter.
This can be considered one of the merits of the
current system since a wide range of slub
designs can be processed and woven
efficiently.
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Fig. 8. Effect of pluse duration on slub diameter ratio.

3.3. Effect of pulse duration on slub yarn
properties

Figs. 8 and 9 show the effect of pulse
duration on slub yarn properties. It can be
observed that the main slub diameter ratio
and length are not significantly affected by the
duration of the pulse. This may be due to the
fact that the main slub is formed during a very
small portion of the pulse time. It can be also
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observed that with the increase of pulse
duration, secondary slub diameter ratio is not
significantly affected while the secondary slub
length increases. The increase of secondary
slub length can be explained by the increase
in time available for formation of the
secondary slub as the pulse duration
increases. Consequently, more fibers will be
blown by the injected air and will redistribute
on a longer length on the surface of the rotor.
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Fig.11. Effect of pluse duration on slub yarn elongation ratio.
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It can be also seen from figs. 10 and 11
that the other yarn properties, slub yarn
tenacity ratio and slub yarn elongation ratio,
are not influenced by the pulse duration.

4. Conclusions

The developed pressurized method has
proved to be satisfactory for the production of
open end slub yarn. The produced slub has a
length shorter than the rotor circumference.
The tenacity and elongation of the produced
yarn are not significantly different from
normal yarn under various processing
parameters, which allows a wide range of slub
designs to be processed and woven efficiently.
The properties of slub are influenced by air
pressure and duration of air pulse. The main
slub and secondary slub diameter ratio are
increased by increasing air pressure, while the
main slub length is reduced with increasing
air pressure. The secondary slub length is
considerably reduced by increasing air
pressure value from 1 to 1.5 bar. However,
further increase in air pressure above 1.5 bar
has no significant effect on the secondary slub
length. In addition, the secondary slub length
increases with increase of pulse duration.
Hence it is recommended to reduce pulse
duration and increase pressure value above
1.5 bar in order to obtain a slub yarn with
minimum secondary slub. To obtain longer
and larger slub, it is suggested to investigate
the position of the nozzle near the feed roller.
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