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ABSTRACT

Physical properties are very important for postsefyig operations as well as for
determining some final fabric characteristics. Tp&per is concerned with the investigation of
physical properties such as tensile strength, tBnadongation% at break and yarn evenness of
jute-viscose blended rotor spun yarn changing thecgssing parameters. The processing
parameters included opening roller speed, rotoed@ad yarn linear density. This works reports
the successful outcome of attempt to manufacture48p50, 60, 80 tex rotor spun yarn using
viscose and jute fibers blending at 80 : 20 rakioe results show that opening roller speed, rotor
speed and yarn linear density have considerallgeimée on tensile properties and yarn evenness.
Yarn tenacity and breaking elongation% increaséh thie increase in opening roller speed up to

8500 rpm and then start reducing.
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INTRODUCTION

Jute is one of the world’s most importantdilts crops, being exceeded in quantity only by
cotton. It has long been known to people and knawigolden fiber [1]. Jute fiber is a bast fiber
obtained from the bark of jute plant containingethmain categories of chemical compounds
namely cellulose (58~63%), hemicellulose (20-24%g hgnin (12~15%), and some other small
guantities of constituents like fats, pectin, aqieextract, etc. Jute fiber is composed of small
units of cellulose surrounded and cemented togellyetignin and hemi-cellulose. The low
cellulose content, coarseness, stiffness, low skiéity, low grip performance and some other
disadvantages seriously restrict the raw jute fifbem spinning. So a series of wet chemical
processing sequences are needed to improve theabjlity of jute. Jute is one of the cheapest,
eco-friendly fibers which is renewable, light in iglet and sound absorbent. Jute fiber possess
some advantageous physical and chemical propdikieshigh tensile strength, specific stiffness,

low thermal conductivity, antistatic properties agdod dying ability, but has drawbacks like
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relative coarseness, brittleness, hardness inrigglied appearance, inextensibility, poor washing
ability, prickliness and fiber shedding[2, 3]. Jigecellulosic and viscose is regenerated cellalosi
fiber and there are many differences in fiber prope [4]. Recently, due to the improvement of
people’s living standards and need for environmempiatection, the demand of natural

biodegradable and eco-friendly fibers is rising aide day by day [5].

A large area of consumption of jute is convertjate fiber into the blended textiles in
combination with viscose and other fibers to spirerf yarns for home textile use. Effective
blending (fiber to fiber homogeneous mixing) ofgwith viscose and other man made fibers in
the back process of ring or rotor-spinning systaengaining appreciation. Effective blending
provides a better scope for utilizing the advantaf¢he intrinsic properties of the component
fibers and performed mainly to endow the requirdthracteristics to the end products,
compensate for variation in the characteristicshefraw materials and to hold down raw material

cost.

The process of converting fibers into yarn is ctexpand requires many investigations
and new technical & technological solutions [6].the case of jute blended spun yarn on rotor
spinning system, the structure-property relatiomssinot yet understood thoroughly, although a
few reports [7, 8 & 9] are available on the tengitepertiesNawaz, S.H. et al. [dhvestigated
the spinning performance for rotating ratios okjabtton, jute/viscose and jute/polyester blends
to improve the tensile behavior of composite strted, fabricated at ring, rotor and air jet
spinning systems. Cierpucha, W. et al. [8] presknie results of tests on rotor-spun blended
yarns, made with a high proportion of flax, ancbregpun all-cotton yarns showed a comparative
analysis of the produced cotton yarn and flax/ecoty@rn. But this study is different in its
approach as it has been conducted at different pcameters to observe the yarn properties
using cotton/ cottonized jute fibers blending. S8tK et al. [9] studied the influence of
jute/viscose blending ratio on yarn properties mwaled that an increase in percentage of jute in
blended yarns recorded a decrease, both in itslaestsength as well as elongation, while it

helped to obtain an improved initial modulus.

The objective of this experiment was to produae dhality jute blended yarn that can be
used for weaving and knitting fabrics by using ragpinning system. Selected rotor parameters
were subjected to examine the impact on the cheniatits of viscose-jute blended yarn. Yarn
quality was treated as tensile and evenness prepertis study used the advantage of the open-
end-rotor (OER) spinning frame and the modifie jfiibers were adopted as the materials to spin
30, 40, 50, 60, 80 tex yarn for quality woven amdttkd fabrics at low price, as well as to
enhance use probability of the jute fiber and OHRfring frame to show the increased
effectiveness. The major processing parametersaffiatt OER spinning were taken as control
factors. These factors included opening roller dpeetor speed. This experiment could be used

as a reference for spinners and researchers.
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MATERIAL AND METHODS
Preparation of Jute Fibers for Blending

Jute (Grade-BWB) of 38 mm cut length and normatase (38 mm, 1.5 denier) was
selected for this study. The sample of jute fibaese treated in a bath with sodium chlorite
1.5¢/L, liquor ratio 1:10 and kept at %D for 30 min. and then thoroughly washed. The pre-
chlorite jute fiber was treated with hydrogen pédex(H,0,) 10g/L and kept at 60-90C for 60
min with fiber to liquor ratio 1: 10. At the end tife desired treatment, the fibers were neutralized

with sulphuric acid and then thoroughly washed wiitilled water [10].

The modified jute fibers were dried and openedumalip. The viscose and jute fibers were
mixed at 80:20 ratios and processed in the blovmremd carding section at normal machinery
adjustments. The card slivers were followed by trawing process for better fiber straightening
and parallelization. The slivers of 65 grains/yavdre processed. After finisher drawing, the
slivers were feeding to the rotor machine. The Jéarear density of 60 tex was produced at
opening roller speed 5500, 6500, 7500, 8500, 99600 10000 rpm to investigate the effect of
opening roller speed and rotor speed 50000, 60D@@O0, 80000 and 90000 rpm to investigate
the effect of rotor speed on yarn characteristi€be yarn linear density of 30, 40, 50, 60 and 80
tex were produced to investigate the effect of yarear density on yarn characteristics under
normal adjustment.

Rotor Machine Details

Machine manufacturer : Schlafhorst saure
Model : BD 330

Rotor diameter : 34 mm

Rotor air suction : 3980 pa

Opening air suction : 850 pa

Tensile Properties of Yarn

Tensile properties viz., single yarn strength aldngation were measured at Uster
Tensorapid, which applies the principle of consteaie of extension (CRE) for testing. CRE
describes the simple fact that the moving clamglisplaced at the constant velocity. As a result
the specimen between the stationary and movingckextended by a constant distance per unit
time and the force required to do so is measurée. Areaking tenacity is calculated from the
peak force, which occurs any where between thenbagis of the test and the final rupture of the
specimen. The breaking elongation is calculatechfiloe clamp displacement at the point of peak

force. Average of twenty tests was taken for fieslult at each trial.
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Unevenness of Yarn

Uster Tester 3 was used to determine the unessrara imperfections (IPI) of the yarn at
a speed of 400 m/min. for a period of one minutee Bbserved parameters were Um%, thin
(-50%), thick (+50%) & neps (+280%). Average of tesats was taken for final result at each trial.

All experiments were performed at temperature 20@& and relative humidity 65 + 2%.
RESULTS AND DISCUSSIONS

The influence of opening roller speed, rotor spaged yarn linear density on the physical
properties of jute & viscose blended rotor spumyae shown in table 1 — 3. The yarn properties

were treated as tenacity (gm/tex), breaking elaog&d, unevenness and imperfections (IP1).

Yarn tenacity and breaking elongation% increag#sthe increase in opening roller speed
up to 8500 rpm and then start reducing. This isigdhr similar to the findings of Ulku et al. [11],
in which there is deterioration in yarn tenacityeafa certain range. Yarn unevenness and
imperfections (IP1) value decreases with the inseem opening roller speed. The difference in
this behavior may be due to the fact at high opgnitier speed there is increase in fiber breakage
in case of open end rotor (OER) spinning, whichdl¢éa deterioration in yarn tenacity. The
reduction in unevenness is due to better individatibn of fibers. At higher opening roller speed
the velocity of fibers inside the transport chanimereases and fibers may be transported to the
rotor groove in a much more uniform way and of demadize tufts. The decrease in imperfections
with the increase in opening roller speed is dubddtier deposition of individualized fibers at

higher suction air pressure.

It was initially planned to process the yarn btor speed 90000 rpm but it was practically
unattainable due to frequently yarn breakage. tSsas not possible to test the unevenness of the

yarn due to sufficient yarn length.

Yarns of linear densities 30, 40, 50, 60 and 880were made at opening roller speed at

8500 rpm and rotor speed at 60000 rpm from the saaterial.
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Table -1: Effect of opening roller speed on the plsical properties of rotor spun yarn.
Opening roller | Tenacity Breaking Um% | Thin place | Thick place| Neps
speed (rpm) (cN/tex) | Elongation (%) (-50%) (+50%) | (+280%)
5500 8.60 5.10 10.31 5 81 107
6500 8.90 5.45 10.20 5 68 75
7500 9.05 6.02 10.02 3 56 61
8000 9.10 6.03 9.90 2 37 49
8500 9.30 6.20 9.75 0 31 42
9000 9.00 6.18 9.72 0 34 40
9500 8.70 5.94 9.70 2 36 47
10000 8.62 5.70 9.68 2 47 58
Table -2: Effect of rotor speed on the physical prperties of rotor spun yarn
Rotor speed | Tenacity Breaking Um% Thin place | Thick place Neps
(rpm) (cN/tex) | Elongation (%) (-50%) (+50%) (+280%)
50000 10.13 6.31 9.59 0 30 38
60000 9.30 6.20 9.69 0 31 42
70000 9.15 6.13 9.93 4 55 63
80000 8.83 6.10 10.23 7 72 77
90000 8.35 4.79 - - - -
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Table- 3: Effect of yarn linear density on the phy&al properties of rotor spun yarn

Linear Tenacity Breaking Um% Thin place Thick Neps
density (cN/tex) elongation (-50%) place (+280%)
0, 0,
(tex) (%) (+50%)

30.20

8.30 4.10 11.60 4 89 112
(27.00)
39.80

8.75 4.56 10.68 2 67 89
(23.36)
51.20

9.00 5.04 10.39 1 50 56
(20.34)
59.00

9.30 6.60 9.69 0 31 42
(17.46)
81.20

9.80 7.02 9.00 0 18 33
(14.10)

Value in parentheses indicate twist per inch (TPI)
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Fig 1. Effect of rotor speed on tenacity & elongatin% of yarn
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Fig 2. Opening roller speed vs. IPI

The results show that tenacity and elongation%reak increases with the increasing of

yarn linear density. This reason may be explaireedwmber of fibers in yarn x-section reduces

with decreasing the yarn linear density. Jute fisenore bulk than cotton fiber.

CONCLUSIONS

The following conclusion may be drawn based ondhservation carried out during this

study. The results are valid only within the expwmtal regions.

1. The best results were obtained at opening rolleedB500 rpm for 60tex jute &
viscose blended yarn at rotor speed 60000 rpm.

2. An increase in the opening roller speed positivagcts the unevenness and IPI
values.

3. The tenacity, unevenness and imperfection of juteistose (60tex) blended yarn
decreases with increasing the rotor speed at opeailer speed 60000 rpm.

4. The tenacity were decreasing with increasing theai density of the yarn and
breaking elongation % increases with the increagiadinear density of the yarn.
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