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ABSTRACT:
EEEmETT =
In the present work, the dynamic frictional

characteristics of egyptian cotton, Misr polyester and cotton /
polyester blended staple yarns were studied. The frictional
coefficient of vyarns heve been determined by wrapping around a
cylindrical pin. The electronic F= Meter R 1182 of firm Rotschald
Iurich was used. The frictional coefficient of blended yarns was
found to be influenced by fiber constituents, blend proportion,
yvarn linear density, threadline speed, pretension and angle of
contact (loop size).

I. Introduction:

‘Tertile materials pass over many hinds of surfaces and
rub against each other during yarn and fabric manufacturing
operations. The complexity of these operations and the large
number of factors which affect varn frictiaon have so far made it
difficult to correlate many data found in the literature.

In textile industry many variaties of yarns are
produced, such as staple yarns, ring or open-end, two component
blended vyarns, and plied structure yarns., Very little is known
about their frictional behaviour. The frictional properties of
these yarns are important in many textile process, as windinog and
weaving operations .The proper functioning of the sewing machines
as well a&au knittirg machines are considerably affected by the
frictional properties of yarns and threads.

In eorder to study dymamic fricticnal behaviour of
egyptian cotton and their blended yarns, a suggested plan of work
is being made and the subject will be declared through a series
of papers. The expereiments lie In twe lines to study the
frictional properties in term of 1@

i} Effect of technolngical variables which include fiber
properties, yarn parameters “structure, twist and linear
density", chemical treatment ( mercerization } and #finishing
operations ( waxing and dying).
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ii}) Effect of variations in test conditians: threadline speed,
the angle of wrap, pretension, guide diameter, surface roughness,
loop size, temprature and moisture content upon friction.

The initial paper of a series covers the effect of blend
caompositicon, cotton fiber types and. yarn linear densily on vyarn
friction. It also includes the effect of various changes in
speed, pretension and angle aof contact on cotton/polyester
blended yarn frictional behaviour.

I'l. EXPERIMENTAL FROCEDURE:

m=e==ossrTeET === Bl TS

2.1. Materials:

m e e

In the present work, the frictional chacteristics of
many cotton varieties and their blends with Misr polyester fiber,
were studied. In the fist set, the samples werea selected and
constructad inteo two groups :

i} Regarding the effect of cotton varieties and varn linear
density, the yarns were investigated included different cotton
fibers ( Giza 31, Giza 70 and Biza 79 } alsn polyesteor staple
varn with varying varn counts ( 20, 20, 15, 12 and 10 tex ).

i1) In terms of blend composition, two types of carded blends
(¢ G70/PES and GZIL/PES biends ) with blending ratios of 100%C,
SO0C/SOFES, 33C/67PES, 2SC/75PES and 100ZPES. Also, the samples
included three combed blende (G670/FES, G75/PES and G77/FES
blends) with differsnt blending ratios of 100C, &7C/3I3ZFES, S0C/SO
PES. 33C/&7FES and L1O0OPES .

In the %Second set of experiments, the effect of changing test
conditions ware predominant throughout the following three
groups:

i} Varying the threadline speed at seven levels, ranced between 2
and 300 m/min using two types of yarns (Ne 20 of SOC/SOFPES and Ne
&0 of LQOOY PES .

iil'Uaryingtthe angle of wrap (loep size) at four levels (20, (80
360 and 720 degrees) each at five levels of threadline speed and
using yarn count Ne 20 of Biza 31 cotton fibers.

iii) Varying the pretension akt different levels using three yarns
of counts Ne 20, 40 and 50 of cotton and cotton-polyester blends
with constant or/and varying threadline speed.

Z2.2. Method af measurement:

Friction coefficients of threads have been measured by
winding round cylindrical pin using F-Meter R 118B3. A schematic
diagram of the apparatus is shown in figqure (1}). The yarn is
drawn Dy means of a take up device R 1083. The dynamic friction
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{8 caleulated with the help of an analogue computer built 1n  to
the equipment,and which applies the well known Eytelwein formula:

C T/, = o™ ) govaring thread or rope friction.

where: Ty Tension bheyond the friction point .
'I',l Tension befare the friction point of contact
o Friction angle in rad.

¢ The dynamic coefficient of friction
# Hame of natural logarithim.

111. Results and discussion:

Jul. Effect af blend composition:

The  effect of blend proportion on frictional properties
of cotton /polyester blended vyarns was tnvestigated. the
experimental results were repressnted graphically in figures
2.4y, (2.2 and (2.37). It can be observed that the yarn
coefficiont pf ériction increases with increasing polyester
content 1n hlend. A similar trend has been found either for
carded cotton— polyester or cosbed cotton-polyester blends.

The #rictional properties of single component vyarns,
100% cotton and 100% polyester, are [llustrated in figure (3). A
cansiderabln variation in the frictional behaviour of these yvarns
has been nbserved. Polyester staple yarn gives higher values than
that for all cotton yarns. The increase in friction as the
percentage of polyester staple fibre increased in blerd is
attributed to the cylindrical shape of fibera which help in
higher area of contact.

The curves in figures (2.1) and (3) show the influence
of ceotton varieties on the friction of 100X cotton and cotton/
pal yester blended yarns. Giza 31 cotton fibers show a higher
#riction ' compared with those obtained from Giza 70 and Giza 75
cotton f{ibers. Also. the variation can be observed with carded
blends, while +or combed blends the value of coefficient of
fricticn (M) are very close to each other., This may be due to
the wvariations in cotton fiber properties such as their fiber
fineness and fiber length .

3.2. Effect of yarn linear density:

Miferent yarn counts Ne 20, 3o, 40, 950 and 40 uere
tested to characterize frictional behaviour. Results are given
for different cotton 4ibers and Misr polyester +ibers,

The curves shown In figure (3) indicate that the yarn linear
density (tex} has a significant effect on the yarn cosfficient of
friction. Dynamic friction increased with increasing yarn linear
density. This behaviour in found for all yarns and attributed to
an increase in area of contact. The eféect of yarn count is in
agreement with the regults obtained by Schiek 7 3 / whe gtudied
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frictional properties of two synthetic yarns which differ wmidely
in denier, and found that friction incressed significantly with

increasing denier .

T.3. Effect of threadl ine spesds

Thae affect of threadline speed on yarn #riction was
wmdamined.The yarne wure tested against & ceramic cylinderal pin
H mm dismeter, at speeds ranging fros 2 Lo 300 mdimin. The obtfior
conditione maintained as nearly constant as possible. The angle
of contact was chosen 180 degres and pretension 9 gramms.

The exsperimental results are illustrated graphically iIn
figure (4}, which shows the coefficient af friction of S00/30FES
and 100L polyester; is highly atfected by threadline speed. the
remsults indicate a general similarity betwsen the curves relating
cofficient of friction speed. AHlso, [t can be seen that Ehe
inerease Ln coefficient of ériction is propriional ke threadline
speed only up to 100 mfmin. Upon further lhcresse Lo spesd, the
cosfficient of friction of yarn doms increase but defipitely less
than the corresponding inereass in threadline aspesd.

The above reasulbls are in agresment with  many rFeassareh
workes £ 1, 2, T /. alwoy in line with Oleen's ¢ 13 2 # flndine
& general patkern (s followsy] with alsost constant frickion  at
higher speeds. These findins on the effeck of speesd on  friction
corroborate bthe postulate that fundamental differonces edist  in
the #rictional behaviour of textile yarns Ln the boundry, semi-
boundry and hydrodynamic regions.

T.4. Effect of pretension:

Te study the effeet af pretenalon en yvarn #friction,
investigation was carried out with varying pretensions from 4
grams ‘o lbé grams. The other varidbles were lepl conakbant o

The results are ashosm In Figurea (5.10) apad (5.3
covering the widest range in pretension haveé been plotked in
terme of friction versus pretension at constant speed for  yarn
counts Me 20 and Ne B0 of Blza 7O polyester blend; alse MNe 20 and
Me 40 of '‘Gizh 31 /PES blende.lt iw cbasrved that an approdimately
linear relationship betwssn friction and prebension doss ewisl.
Gdgitional exwperiment covering the edfdeck of pgretension arm
represented in figure (3,3}, It is evident from Dobh curveas at
two levels of pretension, O and 17 grams, that friction force
inerpasos w=ith increasing the valu® of pretension,

1.3. E4fect of loop wize ( angle of contact J:

The weffsct of loop dize of a4 yarn arocund & cylindrical
pin an friction at speed ranged from 20 m/min te 300 m/min  has
been wstidied. The data cbtained indicate that Ethe Frictional
force at ® = 720 (twe loops), 2L =J40 ijone loop), = =LBO0 (half
loco! ang o = 90 fone guarter loopl. The regults, shown in figure




Mansoura Bulletin Vol. 11, No. 2, December ]986 T. 2

(6), indicates that frictional values are proportioal to the
angle of contact as well as threadline speed.

The results of the effect of loop size on friction is in
agreement with the results obtained by Schick / I /. He mensions
in his work that, in boundary region, an increase in contact area
eads to an increase in fiber wear with consequent increase in
stick-slip, where as in the hydrodynamic region, friction is
propartional to are of contact / 4 /.

IV. Conclusions:

From the experiments is reported above some conclusions
may be drawn:
1} The coefficient of friction between cotton/polyester blended
yvarns and cylindrical pin have been studied:

- The single caomponent yarn of 1007 of palyester staple fibers
show a higher coefficient of friction than that produced of
all egyptian cotton fibers.

- The friction of cotton/polyester blended yarns increases as
the polyester content increase in blends.

= The variation between the two components (cotton and
polyester) can be attributed to the nature of fibers
sur face.

- The friction increases as increasing yarn linear density.
The increase is attributed to the overall vyarn thickness
(i.e. width caontact).

2) The friction is affected by various changes in threadline
speed, pretension and angle of contact (loop size).

— The increase in friction with increasing angle of contact
and increasing pretension is attributed to an increase in
area of contact.

- The variation in threadline speed within the limit af the
previous experimentation,i.e in hydrodynamic region leads to
the increase of friction. 1he friction in hydrodynamic
region is dependent on viscosity. This effect is attributed
to an increase in shear stress in the continuous film
between cylindrical pin and liquid lubricated fiber with
increasing viscosity.
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