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ABSTRACT

Recently attempts have been made by several researchers in order to de-
velop biodegradable composites. In the present work hybrid composites of
unsaturated polyester based sisal/glass fibre hybrid composites were pre-
pared. Thesisal isanatural fibrewhich isalso biodegradable and glassfibre
isasynthetic fibre. These two natural and synthetic fibres are combined in
the same matrix (unsaturated polyester) to make sisal/glass fibre hybrid
composites and the heat capacity of these hybrid composites was studied.
A significant improvement in heat capacity of sisal/glass fibre hybrid com-
posites has been found. The chalk powder (additive) is also added to the
resin (unsaturated polyester) in proportions of 1%,2%,3% by weight of
resin respectively and sisal/glass fibre hybrid composites were prepared by
using thisresin to study the effect of chalk powder on heat capacity of these
hybrid composites. It is also observed that as the chalk powder quantity
increases the heat capacity also increases.
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The polymers such asplastics, polyester and ep-
oxy resins are widely used for making coatings and
structuresinthecivil, chemical and consumer indus-
tries. Thisisbecause of their corrosion resistance, light
weight, good moul dability, and transparent, excellent
surfacefinish and economical, which make them suit-
ablefor the manufacture of tanks, pipelines, bottles,
bagsetc.... However they are not suitablefor reactors
and structural partsastheir mechanical and thermal

propertiesarelow. The mechanica and thermal prop-
ertiesof polymers can beimproved by modifying and
producing polymer composites. Many polymer com-
positesare composed of just two phasesoneistermed
asmatrix phase, whichiscontinuousand surroundsthe
other phase often called the dispersed phase*4. The
matrix phase bindsthefibrestogether and actsasme-
dium by which an externally applied stressistransmit-
ted and distributed to thefibres. Only avery small por-
tion of anapplied load is sustained by the matrix phase
and mgor portionissustained by thefibers. Thefibres
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arebasically two typesviz., natural and synthetic fi-
bres. cotton, juteand sisal are someexamplesfor natu-
ral fibres and glass, nylon and carbon are some ex-
amplesfor syntheticfibres. The natura fibresarere-
newabl € and cheaper but their mechanical properties
aremuchlower thanthe syntheticfibres. Thesynthetic
fibresexhibit good mechanical propertiesbut they are
costlier and non renewabl€®. Many researchers de-
veloped natural fibrereinforced composites and stud-
iedtheir mechanical properties™ . In present work to
take advantageof both natural and synthetic fibres, they
can be combinedin the samematrix to produce hybrid
compositeand their heat capacity isstudied™.

In the present work authors werefocused on the
same compositewith different filler called chalk pow-
der (additive) was an added to theresin (unsaturated
polyester) in proportions of 1%, 2%, 3% by weight
of resin respectively and sisal/glassfibre hybrid com-
posites were prepared by using thisresin*?, The ef-
fect of chalk powder, whichisadded tothematrix is
also studied.

MATERIALSUSED FOR MAKINGHYBRID
COMPOSITES

Sisd (AgavesVeracruz) short fibre (2cmlong) ob-
tained from loca sourcesand the chopped strand mat
of short glassfibre (2cmlong)™* were used for present
work. Theunsaturated polyester resin obtained from
Allied Marketing co, Secunderabad, A.P, India, Me-
thyl Ethyl Ketone Peroxide as accel erator and Cobalt
Naphthenate ascatalyst, which areobtained from M/S
BakditeHylamHyderabad, A.P, India, wereused. The
chalk powder isused as additivefor present work.

PREPARATION OF COMPOSITES

In present work the compositeswere prepared by
hand |ay-up technique. Thematrix of unsaturated poly-
ester and monomer of styreneare mixed intheratio of
100:25 partsby weight respectively. Later theadditive
chalk power ismixed thoroughly and then the accel -
erator of methyl ethyl ketene peroxide 1% by weight
and catalyst of cobalt naphthenate of 1% by weight
were added to the mixture and mixed thoroughly. The
releasing agent of siliconissprayed to glassmould and

thematrix mixtureispouredintothemould. Thefibre
isadded to matrix mixture, which was poured inthe
glassmould. Theexcessresign wasremoved fromthe
mould and glass plate was placed on thetop the casting
were allowed to cure for 24hrs at room temperature
and then castingisplaced at atemperature of 80°Cfor
4 hrs. The composite were rel eased from mould and
arecut to preparetest specimens.

EXPERIMENTAL PROCEDURE

The heat capacity apparatusis designed to deter-
minethe heat capacity of thesolidslikemetals, aloys
and polymericmaterias. Thematerid sof whichtheheet
capacity to bedetermined should be cut into test speci-
men. Thespecimenisacylindrica shapeof 6mmdiam-
eter and 30mmlong with Imm diameter and 3mmdepth
holea oneend along axis. Thespecimeniskeptinsgde
theslver caorimeter and itstemperatureis detected by
using anIron—consant Uni-junctionthermo couplewhich
isinsertedinto specimen hole.

Theheater leadsof slver calorimeter areconnected
totheterminasand as current of 300 MA aresupplied.
Supposetheheat capacity of materia to be determined
at atemperature of T°C (say 40°C),thetimerequired
to heat the specimen from T-2.5°Cto T+2.5°Cismea-
sured by using stop watch and heat capacity isdeter-
mined by usingfollowingreation.

PRt=(w+m.S) (T,T)

Wherel=current flowingthrough ca orimeter heater
iNmA

R=Res stance of hater inohms

t=timerequiredto heat thespecimenform T, to T,
In seconds.

T, andT,_initia andfina temperaturesin®C

m=massof sampleinKg

w=water equivaent of caorimeter (Determined
using standard specimen)

S=Specific heat of the sample a temperature T°C
JKg°k.

RESULTS& DISCUSSIONS
Heat capacity of sisal / glassfibrehybrid compos-
ites
Thehesat capacity of sisd / glassfibrehybrid com-
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Figure 1 : Effects of Fiber Contents on Sisal/Glass Fiber
Hybrid Composites.
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Figure2: Effect of Chalk Powder on Sisal/GlassFiber Hy-
brid Composites.

TABLE 1: Heat capacity test resultsasafunction of chalk
powder for threedifferently reinforced composites.

Heat Capacity JJKg°K

Chalk powder — - — .
Sisal fiber Hybrid fiber Glassfiber

0% 19.5 14.95 12.7

1% 20.2 16.2 135

2% 21.3 16.8 14.6

3% 21.9 17.6 15.0

positesispresented in TABLE-1. It is observed that
the sisal fibre compositeisexhibiting higher heat ca-
pacity than the glassfibre reinforced composite. The
ssd / glassfibrehybrid compositehegt capacity ishigher
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TABLE 2: Heat capacity test resultsfor with four differently
reinforced chalk powder composites.

Heat Capacity J/K g°K

Fibre Chalk Powder % By Weight of Resin
0% 1% 2% 3%

Sisal Fibre 19.5 20.2 21.3 21.9
Hybrid 14.95 16.2 16.8 17.6
Glass Fibre 12.7 135 14.2 15.0

than glassfibrereinforced composite but lower than
sisal fibrereinforced composite. Theincreasein heat
capacity of hybrid compositeisbecause of sisal fibre
content. Theeffect of fibre content onsisa / glassfibre
reinforced hybrid compositesisshownin Figure 1 and
the effect of chalk powder on heat capacity of sisal /
glassfibre hybrid compositeisshown Figure2. Itis
observed that the compositewithout addition of chalk
powder isexhibiting low heat capacity. It isalso ob-
served that asthe quantity of chalk powder inthecom-
positeincreases, the heat capacity alsoincreases.

CONCLUSIONS

The heat capacity of unsaturated polyester based
sisd/ glasshybrid compositehasbeen sudied asafunc-
tionof fibre content. It isobserved that the heat capac-
ity of sisal/glassfibre hybrid component ishigher than
glassfibrereinforced composite, but lower thanthesi-
sal reinforced composite. Theeffect of chalk powder
on heat capacity of sisal/glassfibrehybrid composite
has also been studied and it is observed that as the
chak powder quantity by weight of resinincreases, then
theheat capacity alsoincreases. Theheat capacity of a
materia dependsonthemassof materia, itschemica
composition, thermodynamic state and type of process
employed to transfer of heat.
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