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ABSTRACT

This experiment was done on jute-PALF union falmioduced from twill weave structures. The aim dbth
attempt is to find out how physico-mechanical prtipe like tensile strength, abrasion resistancape co-efficient,
bending length and flexural rigidity of the prodddabric is influenced by the fabric design in@rdo increase the uses
of natural fibers instead of manmade fibers. Twaritasamples; 3/1 twill and 2/2 twill were produdegllocal hand loom
from same ends/inch and picks/inch in value. Jata vf 241 Tex (7 Ib/spy) was used in warp direcaod PALF yarn of
345 Tex (5 Ib/spy-2ply) was used in weft directiditom the experiment, the comparative results dh tlsmmples on
tensile strength, abrasion resistance, drape cdesff, bending length and flexural rigidity arevéstigated to exhibit the

effect of twill structures to perform the task ftiversified use and domestic and industrial purpose
KEYWORDS: Jute Yarn, Lb/SpyRPALF Yarn, Physio-Mechanical Properties, Tex, T\8iltucture

INTRODUCTION

Materials science and engineering is concerned thighgeneration and application of knowledge naetptihe
composition, structure and processing of materialsheir properties and uses (Van Vlack, 1980)déals with the
synthesis and use of both fundamental empiricaikedge in order to develop, modify and prepare neito meet
desired needs. It is convenient to group into thmedn types of materials; metals, polymers andro&® Polymers play
an important role to materials scientists. Theeetao types of polymers; natural and synthetice Jwbod, kenaf, cane etc
are natural organic polymers. Early in the histoffithe use of organic materials, attempts have besgte to improve their
engineering properties. Materials must be processadeet the specifications that the engineer requior the product
being designed. In Bangladesh jute is the mosttitrsnatural fiber gifted to man by nature. Todglate can therefore be
defined as an eco-friendly natural fiber with véitsaapplication prospects ranging from low valusogextiles to high
value products such as utility/fancy bags, cargeispe furnishings, composites, papers, particledsmaar components,

fashion accessories and gift articles.

There are mainly two kinds of jute in use; these #Yhite Jute Qorchoruscapsularies) and Tossa Jute
(Corchorusolitorius). The former variety is more than four hundredrgeald and has been used for spinning and
manufacturing ropes, twines and cloth. The gold®ared tossa was developed by the British as amidwhl fiber for the
manufacture of cheap reusable packaging matetitd. cloth is known as ‘hessian cloth’ and jute bagscalled ‘gunny
bags’ (derived from Hindi word meaning cheap). Iortd American ‘hessian cloth’ is commonly known ‘bsrlap’
(I3SG, 2010). Jute plays a significant role ingbeio-economic development in some Asian counthieBangladesh, jute
and its subsequent conversion to many value adaetlpts, play an important role in the country’smamy and provide

considerable employment opportunities to the cgtstrwork force. The traditional uses of jute hawzlthed. Therefore, it

www.iaset.us anti@iaset.us



24 Mohammad Abdul Jalil, Farhana Afroz, Mohammed Asif Hossain& Ayesha Siddika

is important to develop new products from jute égain the economic importance of jute (Jahan e2Gl;l). Therefore
scientists and engineers adapt jute fiber enertgy iseful products. In doing so, they endeavordiect fibers with

optimum properties.

Bangladesh is the largest producer of jute fibethin world. But now a day it is facing tough conifi@ with
synthetic fibers. For the survival of jute, it igaessary to diversify the uses of jute and develapew products by
blending jute with cotton, viscose, acrylic, PALkdabanana fibers. It is now common practice to dblievo or more fibers
together in order to produce yarns or fabrics withuired properties and end uses. Blending ofyitle other fibers may
be considered as an alternative and possible dreersises of jute yarns and fabrics. Jute fiber lba blended with PALF
and blended fabrics could be used as shirtingngpliturtains, bed cover, sofa cover, fine qualtippping bag, furnishing
fabrics and for other upholstery purposes. Becaifisés great abundance and shortage of cotton, ifutdended with
PALF and jute-PALF blended yarns are manufacturaihiy to take advantages of the lower price of PAibEr. Because
this fiber can be obtained for industrial purposé@hout any additional cost. Pineapple leave filseain agro-waste which
is rich in cellulose, relatively inexpensive ands teapotential for polymer reinforcement (Mishraagt2001). Most of the
pineapple fibers are used to make traditional @sed8ut recently the pina fabric has been re-iniced by the top fashion
houses that are always in search for somethingam&hinnovative. Now consumers have to come fori@arsupport this
natural fabric. A polymer is a versatile material.the present era of science is the most promiaimd) comprehensive
field. Development of polymer is a continuous psscdor achieving polymer in a specific applicationder certain
environmental condition (Kamal et al.1996). The bandment of the invention of different polymer @ies increased day
by day. The natural polymer is biodegradable, ahotig available, and easily decomposable in thérenment and
eco-friendly. The polymer materials that are biodegble are now enjoying considerable popularigpeeially from the
standpoint of environmental protection (Piekiend duchaa, 1999). Bangladesh earns about 70% &driéggn currency
by exporting ready-made garments. But the lionarstof earned foreign currency is spent for impgr®5% of required
fabrics for garments. Only 5% of required fabrics produced locally for ready-made garments. Taawee this high
competition, it is necessary to produce differgpes of new fabrics, which may substitute of foneigbrics. Through this
new type of fabrics it may possible to take plaoésall furnishing fabrics which can be used for efsification of
pineapple such as furnishing fabric, decorativeitab finer fabrics etc. As a result this type afgapple fabrics may be

used in the production of furnishing fabric thatynfiarther enhance its uses in various fields ofiliex

MATERIALS AND METHODS
Materials

Two samples of twill fabric 2/2 and 3/1 were wovieom the hand loom by local weavers of Tangail. P2
twill sample is 24 yards and 3/1 twill sample isy2Bds in length. The loom conditions for producsagmples are given in
Table 1.

Fabric Preparation

Two samples of fabric were woven from the hand Idonniocal weavers of Tangail. The 2/2 twill samfabric is
noted by “A” and 3/1 twill sample fabric is noteg IB”. Samples “A” and “B” were woven without sizin using jute

yarn as warp and PALF ply yarn as weft. Both sasplere tested at controlled temperature and rel&tismidity.
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Measurement of Tensile Strength

The most commonly used mode is the CRE mode amiieis required by the test standards. The mairfathat
need to be considered are the size and accurattye dbad cell (0.5-25 kN), the distance of crosaehtavel (0.1-2 m)
and the rate of cross-head travel (0.1-500 mm/fdin)ian, 2008). BS 2576 method is used for deteatibn of breaking

strength and elongation (strip method) of woveni&sh

Five fabric samples are extended in a directiomalperto the warp and five parallel to the weft, tmm samples to

contain the same longitudinal threads (Saville,2)99
Measurement of Abrasion Resistance

Martindale Abrasion Resistance (ASTM D4966) is usedheasure the abrasion resistance and weigh@4oiss
recorded on 3000 revolution (MacMillan, 1957).

Measurement of Drape Co-efficient

Drape is a critical textile characteristic in detéring how clothing conforms to the shape of thenhn silhouette
(Kenkare and May-Plumlee, 2005). The drape was unedsas the drape co-efficient F which is the rafithe projected
area of the draped specimen to its undraped aftea,deduction of the area of the supporting didiape of the produced
fabric is measured by using the CUSICK Drape mg&B8357/1977).

F ZMWhere, A= the area of the specimen, Ad= the area of th@atipg disk and A the actual
projected area of the specimen. In the actual tiestlight beam casts a shadow of the draped falmtic a ring of highly

uniform translucent paper supported on a glassescr&he surface drape pattern area on the papgrigidirectly

proportional to the mass of that area. So the dcapéicient can be calculated by the followingrfauda:

Mass of shadedarea
F= x100%

~ Totalmasof papering

Bending Length
The bending length of the fabric is measured byileaer test according to ASTM D1388-2007.
Measurement of Flexural Rigidity

The flexural rigidity (stiffness) of a fiber is deéd as the couple required bending the fiber tib curvature.
Curvature is the reciprocal of radius of curvatuBg. this definition, the direct effect of the lehgbf the specimen is
eliminated. The flexural rigidity may be calculated terms of other fiber properties (Hearle and tdor 2008 and
Kaswell, 1953).

3

G=WC ><103mg/cm ; Where, C = Bending length, W = Cloth weight (gmey square cm.

Results and Discussion

All the tests are performed in the standard testingpsphere i.e. 65+2 % R.H and 20+2° C (Booth, 19E8)

www.iaset.us anti@iaset.us



26 Mohammad Abdul Jalil, Farhana Afroz, Mohammed Asif Hossain& Ayesha Siddika

Table 1: Loom Features for Producing Jute-PALF Unim Fabric

Fabric Sample A B
Nature of Weave Twill 2/2 Twill 3/1
Warp Yarn Jute Jute
Weft Yarn PALF PALF
Count of Warp Yarn 241tex (7 Ib/spy) 241 tex (Biy)
Count of Weft Yarn 345 tex (5lb/spy, 2 ply) 345 {&xib/spy, 2 ply)
Reed Count 20 20
No. of Heald Eye 680 680
No. of Heald Frame 4 4
Name of the Loom Hand Loom Hand Loom

Table 2: Physical Properties of Jute and PALF Sing Yarn

Tensile Strength Qualit
Yarn Nominal count | Actual count | Twist Kg (Ibs) ratioy
type tex (Ib/spy) tex (Ib/spy) tpm 0 Extension at o
Mean | SD | CV% break % %
Jute 241(7) 242 (7.02) 354 (g'gg) 0.275| 8.65 1.31 96.12
PALF 173 (5) 175 (5.08) 314 (Z'gi) 0.391| 10.03 2.75 88.25

Table 3: Comparative Test Results of Fabric “A” andFabric “B”

: Tensile Strength (kg)

. . . Drape Co- Bending Flexural
Name of Construction Abrasion s PP
T of Fabrics Mean sD CV% Resistance efficient Length ng]d]l;y

(%) (cm) (mg/ens)
Ends/ | Picks W
- - Warp | Weft | Warp | Weft | Warp | Weft | Revs | loss Warp | Weft Warp Weft
mch | inch (%)
A 30 25 §3.01 | 15490 | 222 | 3.63 2.65 2.34 | 3000 | 2.22 5245 338 | 752 | 3457.16 | 4:600.86
B 30 25 78.56 | 14746 | 040 | 046 0.50 0.31 | 3000 | 2.16 68.68 243 | 546 | 1087.05 | 14337.34

The average tensile strength of sample A is highan the sample B both in warp and weft directidhis is
because sample A has a balanced or tight strutharethe sample B; hence the yarn mobility of samplis least. It is
evident from table 3 that there is a little diffece between the abrasion resistance of sample Aafde weight loss
percentage (on 3000 rev) of sample A is 2.22 wiich.85% higher than the sample B. The sample Bettasery
elegantly over a circular support. Table 3 alsowshthat the drape co-efficient of sample B is 6868hich is 30.94%
higher than that of sample A. Tight constructioawvénlittle mobility and does not drape as well @ssker constructions.
Hence drape of sample B is well than the samplBehding length of sample A is higher than the sanipboth in warp
and weft direction. From the test result, samplevtidch exhibits lower flexural rigidity when comparéo sample A.
Extensibility is affected by the crimp present he tfabric structure. The higher the number of laténg per area the
greater the crimp. In general, the longer the flaatconstruction the fabric will be less extensibh table 2 extension% of

the PALF yarn is more than the jute yarn but quahktio% of PALF yarn is less than that of juteryar
Cost Factor

As mention earlier, jute-PALF union fabric can &adie prepared in conventional (hand loom) loom, So
manufacturing of jute-PALF union fabric does najuiee any new or extra machine. Thus capital irmesit for making

the fabric is much less. The raw material costse aery low. Considering the price of jute-PALFam colored fabric in
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the range of TK.300 to 500 per meter and that @4 @otton fabric in the range of TK.500 to 800 pwter. It may be
stated that manufacturing of jute-PALF union fabnexisting conventional loom would be highly cestective as this

value added high performing fabric may be marketea much higher price.
Applications

This new type of union fabric opened up some nexaapof use for jute and PALF fiber for which jutel & ALF
have never been thought off. Disposable decoraiineefancy carry bags with different color effeats if)y school bag ii)
shopping bag iii) ladies purse iv) traveling luggdiag v) curtains vi) placement sheet vii) tabtglchiii) cushions fabric

etc. can be made from this fabric. Presently, tliteses are made from 100% synthetic material.

The findings will help jute industry and may be albd produce better quality of union fabric by atilap the
method suggested. The output of this experimentidvba the rebirth of jute industry of Bangladesld qute sector will

get back its past glory.
CONCLUSIONS

* The findings will have a direct impact on the juteustry and may be able to produce better quédityics by
adopting the method suggested.

* Consequently the use of jute fabric and PALF falii¢ be increased, which is to bio-degradable #metefore

environment friendly.
e Valuable foreign currency can be saved by enconggtfiie use of jute-PALF fabric in place of syntbdéibric.

» Interlacement of jute yarn with PALF yarn to wedsabric did not cause any notable change in colangtth of

the produce fabric. So, natural color of the yair could almost be retained.

» Price of the 100% cotton fabric is higher than thfajute-PALF union fabric. That's why union fabninay be

replacement of 100% cotton and jute fabric.

» Pineapple Leaf Fiber can be obtained for induspisposes without any additional cost. So, capitatstment is

low.

» Pineapple leave fiber is an agro-waste which Is inccellulose, relatively inexpensive. So, uss fiber we could

reach the zero waste management.
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