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ABSTRACT: PSS Syl

The objective of the present work is to investigat the influence of
the sizing machina settings on the tensile and frictional properties of
the sized yarn as well as the %size add-on . A significant effect on the
prope}tjes the sized varns was found due to the tension in the different
zones ,drying tempereature and squeezing pressure.

1. INTRODUCTION:

The warp threads are subjected to a high-repeated abrasion and
tensile stresses during weaving, This may cause a warp break , the matter
which reduces both , loom productivity and fabric quality. For high speed
weaving it becomes nacessary to have a well prepared warp threads to
withstand high stresses during weavihg. This is also important to improve
the economics of the weaving procesqr. because cost of the weaving machine
is high (about 250,089 L.E. for a Sulzer weaving machine?’.

Generally, the quality of yarn from spinning has a large influnce on
the performance of warp threads during weaving. However, the yarn
preparation for weaving,specialy the sizing process, determines to a large
extend the properties of warp threads which are required to produce a high
quality fabrics on a high speed loom. It has been reperted [5] that, for a
high production loom , the warp threads should fulfil the following
raquirements:

1-Sufficient resistance to abrasion and adequate thread strength.
2-High and even residual stretch and even tension.
3-Slightgnairiness and curliness.

4-No crossings in the thread run.

The yarn, after sizing, should have more than 7@% of its original
stretch. It has been shown(31 that, the increase in the sizing stretch
causes an increase in the warp end breakage rate during weaving.The
increase in size encapsulation and size pentration up to 39% results in a
reduction in the relative warp end breakage during weaving. A high size
pentration will have a bade effect on end breakage rate.
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Truter(4] showed that the tensile strength of a sized yarn was not
significantly reduced by high sgueezing pressure. But he could not find a
lefinite tendencies with regard to the abrasion resistance of sized yarn.
{ith respect to hairiness he cbserved a slight reduction in hairiness with
iense warps as the high sgueezing pressure was used. Also, it has been
ceportedl6] that thread hairiness rduces with the increase of sgueezing
Jressure.

Miyamotof2] mentioned that the use of high squeezing pressure reduces
the amount of size attached on outside of thread, then warp ends do not
sTick each othér at the drying . Coceguently, the dividing force is small
and the amount of hairiness and dropped fibers is reduced.

With regspect to the influence of the previous processes on sSizing,
3auerll] discussed the factors which are required to optimise warp sizing

He mentioned that the winding and warping processes are important and
nmust be taken into account for a good sizing.

Generally , the 'requirement of the residual stretch after sizing Iis
influenced by the applied tension on warp threads at different zZones of
the sizing machine., The abrasion resistance and strength of sized yarn are
affacted by the nature of the size material and degree of sizing . This is
slso controlled by the applied sgueezing pressure as well as the drying
Temperature.

The objective of the present work is to investigat the influence of the
sizing machine settingg on the tensile and frictional properties of sized
rarns . The settings of the sizing machine which are considered in this
vork are:

l-Yarn tension,
2—-Squeezing pressure, and .
3-Drying temperature.

2-EXPERIMENTAL WORK:

The course of this experimental work was done in El-Nasr Spinning,
‘teaving and Oyeing at Mehalla Kubra. The Sucker sizing machine Modal
7.L. 1982 was used to prduce the samples of sized vyarns at different
setting conditions. Figure(l) shows a schamatic diagram of <this machine.
The sizing machine was normaly running to size a warp cotton yarn, Ne.?290/1
‘Gize 77) . The average twist factor was 3.7 and the average breaking
strength was 13.3 gm./tex. The total number of warp threads was 2365 and
the warp width in the sizing machine was 149 c.m. The native starch was
ised as a sizing agent. The settings of the sizing machine for normal
running condition were as follows:

l-yarn taension, let—-off..... 499 N.,inlet. .. .. 202 N.
wet, .. ..... 3Jee N, ,
dry.......500 N.
winding. . ... 1852 N. ®
2-squeezing pressure, top rllers..... 11.5 KN
side rollers..... 3.9 KN.
3~drying tempreature, teflon cylinders ...13@ C.
steel cylinders.... 130 C.

The sizing machine was running at speed of 82 mt/m. and the moistur was
sat at 6.5%. The normal running conditionsof the slzing machine were kept

constant during studying the influence of various machine settings. The
samples of sized yarns were taken and tasted. The Uster strength tester
~»as used to find out the tensile properties of sized yarns. To find out

the frictional propertias , the Rothschild F-Meter model R~1182 was used

o get the coafficient of friction between the thread and ceramic guide.

Also the thread to thread friction was testad on the same apparatuse.
|
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Figure(2) shows the principle of friction measurement. The measurement of
friction was carried out at speeds of 20 mt/m. & 3@ mt/m. which simulate
the running speed of a warp on a modern weaving machine.

The abrasicn resistance of the sized yarns was found in termes of the
number of cycls to breakage at speed of 1999 cycl/m. The Meyefem Type
FY-1@ tester was used and Figure(3) shows the principle of measurement.

The %size add on was found by weighing a 1@ mt. of yarn before and after
sizing.

3-RESULTS AND DISCUSSIONS:

In order to investigate the variation in the thread properties along
the warp width, which might happen from the squeezing rollers. The warp
width was divided into seven equal sections, each was 20 cm. The tensile
properties of threades in each section was found at different sgueezing
pressures., Table{(l) shows the results of the variance-analysis of thread
properties along warp, width. It is clear <that the wvariation in thread
properties along warp width is not significant at confidence limits of 95%
& 99%.

The results of the experimental work are shown in Figures(4 to 13} and
Tables(2&3). Table(4) shows the correlation coefficient of sizing machine
settings and some of thread propertiszs. The significant effects are
considered.

3.1.Effect of let-off tension on thread properties.

3.1.1.Tensile properties of threads.

Figure(4) shows the influence of let-off tension on the
tensile properties of the threads. The expermintal results showed that the
increase in warp let—off +tension resulted in an increase in thread
breaking strength ,breaking extension, work of rupture and ballistic
strength. This was observed up to a value of 500 N. let-qff tension.
Applying tension in this zone more than 509 N., reduced the tensile
properties. Also, the increase in let-off tension resulted in a better
equalisation to the tension differences bsatween the threads which
resulting from the previous procasses. This is shown in  Figure(4) . the
c.v.% of tensile properties decreased as the let—off tension was increased
up to 550 N.

3.1.2.Frictional properties of threads.

Figure(5) shows the effect of let-off tension on frictional
properties of threads in terms of the coefficient of friction between
thread and ceramic guide and the output tension of thread to thread
friction. The results showed no clear +trend to the effect of let-off
tension on frictipnal properties of sized yarns.

3.2.Effect of inlet tension on thread properties:

3.2.1.Tensile properties of threads.

The breaking strength of the threads and its work of rupture
decreased as the inlet tension was increased , as shaown in Figure(6}). This
15 because the threads in the size box were highly tensed . The matter
which resulted in less size pick up than the case of the threads which
immersed in the size box at relaxed state. Consequently, the breaking
extension increased ,as shown in Figure(6-¢). At the same time the c.v.%
of the thread strength , extension and work of rupture reduced as the
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inlet tension was Iincreased. This is attributed to the differences in yarn
tension which resulted from the previous processes.

3.2.2.Frictional properties of threads.

Figure(7) shows that the coefficient of friction  between the
thread and ceramic guide and <the output tension of thread to thread
friction incressed as the inlet tension was increased. This is attributed
to the poor encapsulation of sized yarn which resulted from the small
amount of size pick up with the increase in inlet tension. Hence, the
abrasion reslstance of sized varn reduced , as shown in Table(2Z).

The experimental results of %size add on was not correlated to inlet
tension. This is attributed to the expermintal method to find the Isize
add-on and the variation in the amount of size pick up in the size box.

.

3.3.Effect of wet tension on thread properties:

3.1.Tensile properties.

Generally, the tensile properties the sized yarn were influenced
to a large extend by the wet tension, as shown 1in Figure(8). This is
because, the warp threads in the wet state, after leaving the size box,
stretch fast when tension was applied. It was reported that 2/3 of the
stretching during sizing processe occurs in the wet region. This resulted
in an increase in the breaking strength and a reduction in breaking
extension of the sized yarn when the wet tension was increased. Hence, the
work of rupture as well as the ballistic strength were influenced. In the
present work , a wet tension higher than 499 N. showed a bad influence on
the tenslile properties of sized yarns, as shown in Filgure(8). This is
attributed to the fiber sllppage which occured at high wet tension.

3.3.2.Fricticonal properties of threads.

The results show no large influence of wet tension on the
coefficient of friction between thread and ceramic guide. At the same Time
the variation in the output tension of thread to thread friction with the
wet tension does not show a clear trend and it is not correlated to the
results of abrasion resistance of the sized yarn.

3.4 Effect of dry tension on thread properties:

3.4.1.Tansile properties of threads.

The results show that the tensile properties of sized yarns are
tot influenced by the dry tension in the range of this study. This is
attributed to the fact that dry tension is applied to obtain a clean
threads splitting in the dry zone without thread breakages.

3.4.2.Frictional properties of threads.

The frictional properties of the threads were affected by the dry
tansion , as shown in Figure(9) and Table(2). The coefficient of friction
between thread and ceramic guide as well as the ocutput tension of thread
to thread friction increased as the dry tension was increased. This is
attributed to the gplitting of the threads aganist the arhesive force of
8izing material. Which resulted in a damage to the size film on the
threads. This damage is expected to be large when the dry temsion is high.
The matter which reduced rthe abrasinn resistance of the threads.
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3.5 . Effect of sgueezing pressure on thread properties:

3.5.1.Tensile properties of threads

Figure(l®) shows that the tensile properties of sized vyarn are
highly influenced by the sgueezing pressure. In spite of the reduction 1in

the % size add-on , the breaking strength of threads increased as the
squeezing prassure was raised up to 11.25 KN. This is attributed to the
enhancement in sizZe pentration. Hence , the thread elasticity was

influenced . the matter which caused s rducticn in the ballistic strength
of the threads, as shown in Figure{(l1@-d). A reduction in the c.v.% of
tensile properties was observed with the increase of the squeezing
pressure, as shown in Figure(le).

3.5.2.Frictional properties of threads.

The coefficient of friction as well as the output tension reduced
with the increase of squeezing pressure up to 11.25 KN., as shown Iin
Figure(ll). This resulted from the gocod encapsulation and the reduction of
hairiness of the threads[(2&6]1. Hence, the abrasion resistance of threads
was increased , as shown in Table(23}.

3.6.Effect of drying temperature on thread properties:

3.56.1.Tensile properties otf threads.

The results show that, lowering the teflon cylinders temperature
or the steel cylinders temperature to 1@@ C, had no clear influence on the
tensile properties of the threads.

3.6.2.Frictional properties of threads

The coefficient of friction between the thread and ceramic guide
as well as the output tension of thread to thread friction increased as
the teflon cylinders temperature was rasied, as shown in Figure(l2) . This
is because thgs cuter surface of the threads dried rapidly when the
temperature of teflon cylinders was high. Which caused a damage to the
size film on the surface of sized vyarn after completed drying and
splitting was taken place. Conseqguantly, the abrasion resistance was
influenced , as shown in Table(3). The steel cylinders temperature showed
no influence on the frictional properties of the threads,as shown in
Figure(13). It is important to mentioned that , for a cotton vyarn, the
maximum drying temperature recommended by the machinery manufacturer 1is
1590 €. 1t is also recommended that the teflon cylinders temperature should
be higher than the steel cylinders temperature inorder to avoide sticking
of threads to the teflon cylinders.

4 CONCLUSOIONS:

The previous experimental work was done to get the trend of wvariation
in thread properties with *the sizing machine settings. From the
observations and discussions the following conclusicns can be drawn:

1-The var:iation in the yarn tensile properties along warp width due to
the sgueezing roller was not significant.

2-Trhe increase in let-off rfensicn up fo 590 N, (Q.7 cN/tex) imoroved the
tensile properties of sized yarns as well as 1ts coefficient of variation.
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3-The tensile properties and abrasion resistance of sized yvarns
decreased as the inlet tension was increased.

4~-The increase in wet tension up to 400 N. (.S6cN/tex),
tensile properties of sized varns.

improved the

5~-High dry tension caused a reduction +to the abrasion resistance of

sized yarns.

6-High squeezing pressure increased the strength and abrasion resistance
of sized yvarns but its elasticity was reducsd.

7-Care must be taken when raising the temperature of teflon cylinders to
avioed sticking of the threads to the cylinders. This would have a bad
influence on the abrasion resistance of sized varns.

It is important to mentioned that +the interaction btwaen machine
sattings is expected to have a large influence on the properties of sized
yarns and machine perfomance. This will be studied in further work.
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Table(l) Variance analysis of thread properties along

warp width
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Table(2) Effect of tension and squeezing pressure on
yarn properties
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Table(3) Effect of drying temperature on yarn properties
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Table(4? The correlation coefficient of sizing machine
settings and yarn properties
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friction and output tension, steel cylinder temp. 132 C

¥, mimin,

¥, mfmin.
- —_— i —
.00 a0 - s A0 -
d o0 . a0
?
Eam 2 m -
% \ 3 e T T
- - T 3
% am II’/_.._.a-----w. 5 om0
g 2
g g
a 0.19 1909
4% =TT T T T T T T T T B =y T}
[ bIL] 1 198 " e i .
Steal ecpiinder temp., O Steal cylindar temp..
'
]
Figure(13) Effect of steel cylinders temperature on coefficient of .

friction and ocutput tension, teflon cylinder temp. 130 C



