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LITERATURE SURVEY

Experimental investigations for determining

some of the mechanical properties of jute reinforced plas_

tics were carried out and presented by Kazim et. al (1).

Previously investigations (2-10) were carried out to study

experimentally the failure characteristics of unifibre and

multifibre, unilaycr and multilayer specimens subjected to

uniaxial tension and Boue (l l) studied the effect offibre to

matrix volume ratio on the failure mode and Tsai $2) made

theoritical and experimenfal studies and obrained good

correladons for cross-ply and angle ply laminations. Rosen

(13) and Pih (11) made experimenral investigations using

photoelastic methods to determine mode of failure, effectof

fibre orienration, fibre end geometry. Grinius (15) con-

Water Absorption, Hardness and Flexural Strength Properties of
Jute Reinforced Plastics

K. A. Kazim*
lVI. F. Ilahi**

ABSTRACT

The use ofJute Reinforced Plastics is increasing every day. Products requiring good surface property, flwxural
strength are needed iu some cases. Proper application of the material is dependent on the knowledge of the properties. The

effect of volume fraction of jute on hardness, flexural sftength and water absorption havsbeen experimentally determined

and presented. It has been found t-hat the increase in volume frlcdon of jute enhances the abo'e properties.

INTRODUCTION

New types of components required for

revolutionary machines arid structures could have been

made due to availability of composite materials. The com-

posites can offer better properties in terms of strength,

stiffness and specific weight but also have some particular

limitations in some cBses. Jute fibrereinforcedplastics have

been used in some cases such as Sliver Cans for Textile and

Jute Industries, main container formilkvans, boats, shutter-

ing for concrete casting. Studies on diffcrent properties,

economic viability are needed for usefulandappropriate

applications. To attain some of these obj ec ti ves the effec t of

varying percentage of the fibre on water absorption, hard-

ness and flexural strength of the composite material have

becn studicd.
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ducted experimental investigations on fibre reinformced

composites subjected to tension, shear, bending and re_

peated loading in order to establish the effect of the matrix

and the fibre orientation. Only two specimens were tested

for each case.

Armenkas et al (17) investigated the strength

characteristics of S-glass fibre bundles and composites

subjected to quasi-satic loading. Their experimentalbundle

strength compared well with that obtained on the basis of
Daniel's theory (18). The mean experimental composite

strength compared well with that obtained on the basis of
rule of mixtures and Gucer-Gurland models (1g_20).

Fariborz, yang and Harlorv (10) invcstigated

the tensile behaviour of Intraply Hybrid Composires.

Most of the above investigations were carried

out with composites made of glass fibres. No literature on

the use of Jute as a reinforcing material in composites and

the resulting properties like hardness, water absoqption and

flexural strength is available to the bcst knowledgc of the

authors. These propert"ies must be considered when the

product is used in the environrnent and good surface prop_

erty is required.

Jute is abundantly grown throughout Bangldcsh

is finding widc application and has different mcclianical

properties according to their gra<les. In this study onll, one

grade of fibre of jute namely BTA grade have been usecl.

EXPERIMENT

Bcfore canying out the required tests on Jute

Reinforced Plastics some tests were necessary to be carricd

out on Jute Fibres . JuteFibre Bundles, Jute yarn, Jute yarn

Bundles, Jute Mat and resin spccimens to dctcrminc rhcir

strength charactcristics, the results of which are shown
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elsewhere (l). The procedure of detcrmining the propenies

ofwater absorption, hardness and flexural strength is given
in the following paragraphs :

Water Absorption Test : Samples of 250 nG x

4 50 m m u'ere cut from m at of BAT grade juie, weighted and

recorded. N{atrix polyester was then prepared by mixing
ingredients thoroughly in a container with a stick according

to proporrion of Table_l, while carefully avoiding the

entrainmcnt of excessive air. Unilayer and multilayer of
jute mal reinforced plastics were made by bandlay_up

method. These were cured slowly at room temperaturc and

compositc sheet were weighed. Specirnens of 76.2 mrn long
and25.4 mm wide weighed. After weighing, fhese speci_

mens werc placed in container of distilled water in such a

way that specimens entircly immersed and rested on edges.

At the end of twenty four hours, the specimens wcre
removcd frorn water one at a time, water was wiped off from
the surfaces with a clry clorh, and weighed immediately.

Perccntagc increasein weightclue to irnmersion were calcu_

lated and recorded. Ten specimens were tested at each

volume fraction of jute and also for pure resin.

ii. Hardncss Test of Jute Mat Reinforced Composite : Jute

mat reinft)rced composite sheets of different volume frac_

tion of jutc and a sheet of pure polyester resin were made

according to the procedure of lhe previous paragraph.

Specimerrs were cur according to ASTM D_2240. The
samples had a diameter of 30 mm and a minimum thickness

of 60 nin. Thinner specimens were placed layer upon layer
until this rninimum thickness has been achieved. The test

was performed according to ASTM D_2240_6g using
Zwiek Hiudness Tester on Shore D.

Tests were performed on each sample at three
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different locations. When performing the tests, the hardness

tester was appliedto the sample in a shockand vibration free

manner and depressed until the contact surface ofthe tester

touched the surface of the sample under test. The shore

hardness numberwas recorded. Ten samples were tested for

each volume fraction of jute.

iii. Flexural Test of Jute Mat Reinforced Composite : Sheet,

varying thickness ranging from 1.5 mm to 1.9 mm, 40 mm

length and 150mm wide of different jute mat volume

fraction jute reinforced plastics and pure resins were made

by lay-up method. The matrix was made according to the

proportion of Table- 1. These were cured at room tempera-

ture for two days.

. Specimens of length 40 mm, and width 12.9

mm were cut from these sheets. Then all surfaces of the

specimen were filed, and he filed surfaces were finished

with fine abrasive cloths.

Tests were conducted on the above specimens

utilizing a"FlexureModulus Measuring Apparatus. Atfirst

the mean thickness (d) of each specimen over its full widtlt

at the mid-section was measured and recorded. From the

specimens, the one which had the mean thickness nearest to

the mean of the mean thicknesses of the specimens was

selected. The deflection equivalent to an induct strain of

0.2Vo for this specimen from the following equation was

calculated.

0.21505
)=

Where,

point, mm

fl = thickness of the specimen, mm.

The specimen was placedcentrally on the sup-

ports and then the load beam was placed on the specimen.

The gauge adjusting screen was turned in a clockwise

direction until the proximity switch was functioning.

The bezel looking screw was loosened and the

dial gauge bezel was turned so that "zero" coincides with

the position of the pointer.

Loose weights were applied to the centre of ttle

beam progressively. As each weight was added, the gauge

adjusting screw was turned clockwise until the red light

came on. Where suff,rcient weights had been added to cause

movements of 2D indicated on the gauge the applied load

'W' was recordcd. The remaining nine specimens were

tested similarly, applying load 'W' as quickly as possible.

Exactly one minute af,ter the completion of loading, the

resultant deflection D to the nearest 0.002 mm was re-

corded.

The elastic modulus for each specimen was

calculated from the following equatior-r.

I,W
D

4d3Db

Where.

| = specimen width, mm

| = specimen span length, mm

W = load, Newton

' d = specimen thickness, mm

D = deflection of specimen, mm.

RESULTS AND DISCUSSION

For the case of water absorption tests the mean
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Figure_ 1.

Effect of gross fibre Volume fraction W on The percentage increase.in weight ofirte reinforced plastics
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Effect of gross fibre volume fraction on the hardness of jute reinforced plastics
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values ofpercentage increase in weight for the correspond-

ing values of volume fraction of jute is shown in Figure- 1.

The hardness and Flexural Modulus of the composites for

different values of volume fraction of jute is shown in

Figures-2 and 3 respectively.

The effect of volume fraction shows that with

the increase in volume fraction of jute the percentage of

water abosrption increases. Similarly the mean Hardness

and the Mean Flexural Modulus increases with the increase

in volume fraction of jute for the range shown in figures.

CONCLUSIONS

The effect of reinforcement by jute fibre is not

as good as'glass fibre but the property is enhanced rvith the

increase in volume fration of jute in the composite.

The percentage weight increase due to presence

of wateris almostlinearwith theincreasein volumefraction

ofjute. For the case of hardness the experimental values

show that although it increases but there is some deviation

from the straight line relationship. The Flexural Modulus

also increases linearly with the increase in volume fraction

ofjute.
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Table I : Matrix Polyester Molding Compund Formula.

Name of Compounds qm. Vo

Ernolac G-240 FX pnsat. flexible polyester resin)

Epolac G-774 TSY(Unsat normal polyester resin)

Cobalt Nepthanate

Methyl Ethyl Ketone peroxide

6,000

2,000

160

80

12.82

24.2

r.94

0.97

Total 8,240 100.00
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