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ABSTRACT

The Hybrid composites of unsaturated polyester based sisal/glass fibre
Hybrid compositeswere prepared. Sisal isanatural fibreand Glassfibreisa
synthetic fibre. These two natural and synthetic fibres are combined in the
same matrix (unsaturated polyester) to make Sisal/Glass fibre Hybrid com-
posites and the Compressive and Impact properties of these hybrid com-
positeswere studied. A significant improvement in Compressive and | mpact
propertiesof Sisal/Glassfibre Hybrid composites hasbeen found. The Chalk
powder (additive) isalso added to the resin (unsaturated polyester) in pro-
portions of 1%,2%,3% by weight of resin respectively and Sisal/Glassfibre
Hybrid composites were prepared by using this resin to study the effect of
Chalk powder on Compressive and Impact properties of these hybrid com-
posites. It is also observed that as the Chalk powder quantity increases

KEYWORDS

Hybrid composite;
Unsaturated polyester,
Sisdl fibre;
Glassfibre;
Impact strength;
Compressive strength.

Compressive and Impact properties are decrease.
© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

Many modern technologiesrequiremateria, with
unusua combinations, which exhibits superior proper-
tiesthentheindividuals. Fibrereinforced Compositeis
one such material, which hasrevol utionized the con-
cept of high strength. Composite materialsareformed
by acombination of two or moredistinct materials. The
combination resultsin superior propertiesnot exhibited
by theindividua materiads. Many composite materias
are composed of just two phasesoneistermed asma-

trix phase, which iscontinuousand surroundsthe other
phase often called the dispersed phasd*4. Thematrix
phase bindsthefibrestogether and actsas medium by
which an externally applied stressistransmitted and
distributed to thefibers. Only avery small portion of an
gppliedloadissustained by the matrix phaseand mgor
portion of issustained by thefibres. Thefibresare ba-
sically two types, they are Natural and Synthetic Fi-
bres. Cotton, Jute and Sisal are some examples for
Natura Fibresand Glass, Nylon and Carbon are some
examplesfor Synthetic Fibres. The Natural fibresare
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renewabl €% and cheaper but their mechanical proper-
tiesaremuchlower than the syntheticfibers. The syn-
theticfibresexhibit good mechanica propertiesbut they
are costlier and non renewabl €9, In present work to
take advantage of both Natural and Syntheticfibres,
they can be combined in the some matrix to produce
hybrid composite and their impact and compressive
propertiesare studied” ¥, The Chalk powder (addi-
tive) isalso added to theresin (unsaturated pol yester)
in proportions of 1%,2%,3% by weight of resin re-
Spectively and Sisal/Glassfibre Hybrid compositeswere
prepared by using thisresin®, Theeffect of chak pow-
der, whichisadded to thematrix isalso studied.

MATERIALSUSED

Theunsaturated polyester resin obtained fromAl-
lied Marketing co, Secunderabad, A.P, India, Sisal
(AgavesVeracruz) fibre(2cmlong short fibre) obtained
fromloca sourcesand the chopped strand mat of Glass
fibre (2cm long short fibre)® were used for present
work. Methyl Ethyl Ketone Peroxide as accel erator
and Cobat Ngphthenate ascatdyst, which areobtained
from M/SBakeite Hylam Hyderabad, A.P, India, were
used. The Chak powder isused asadditivefor present
work.

PREPARATION OF COMPOSITES

Thematrix of unsaturated polyester and monomer
of styrene are mixed in theratio of 100:25 parts by
weight respectively. Later the additive chalk power is
mixed 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
themixtureand mixed thoroughly. In present work the
compositeswere prepared by hand lay-up technique,
thereleasing agent of silliconissprayedto glassmould
and the matrix mixtureispouredinto themould. The
fibreisadded to matrix mixture, whichwaspouredin
theglassmould. Theexcessresin wasremoved from
themould and glass plate was placed ontop. Thecast-
ingswereallowed to curefor 24hrsat room tempera-
ture and then casting isplaced at atemperature of 80°
for 4 hrs. Thecompositeisreleased from mould and
arecut to preparetest specimens.

SPECIMEN PREPARATIONAND TEST
MACHINE

Thetest specimensfor both Compressiveand Im-
pact test were cut as per American standard testing
method (ASTM) D256 specifications. The Instron
Universd Testing Machine(UTM) (supplied by Instron
Corporation, Series9, automated testing machine) used
for compressivetest and 1zod Impact testing machine
isused for Impact Testing. Fivesamplesweretestedin
each caseand average va ueistabul ated.

RESULTSAND DISCUSSION

Compressivestrength of sisal / glassfibrehybrid
composites

The compressive strength of sisal / glassfibre hy-
brid compositesispresented in TABLE-1. It isob-
served that theglassfibrecomposteisexhibiting higher
compressive strengthl?? than thesisal fiber reinforced
composite. Thesisal / glassfibre hybrid composite
compressive strength ishigher than sisal reinforced
composite but lower than glassfibrereinforced com-
posite. Theincreasein compressive strength of hybrid
compositeisbecauseof glassfibrecontent. Thevaria
tion of compressvestrength with fibre content isshown
inFigurel.

Theeffect of chalk powder oncompressivestrength
of Sisd /glassfibre hybrid compositeisshown Figure
2. Itisobserved that the compositewithout chak pow-
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Figurel: Effect of fiber content on compressivestrength of
sisal/glasshybrid composites.
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TABLE 1: Compressivepropertiesof sisal/glassfibrehybrid
composite

Compressive strength MPa

Nsc.) Fibre Chalk powder % by weight of resin
0% 1% 2% 3%
1 Sl fibre 113.07 86.99 85.906 82.31
Sisal / Glass
2 fibre hybrid 128.165 114.832 113.654 101.086
composite
3 Glassfibre 151.497 144.152 125.931 118.816
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1= Sisal fiber reinforced composite
2= Hybrid composite
3. (lass fiber reinforced composite
Figure?2: Effect chalk powder content on compressvesrength
of sisal/glasshybrid composites.

der additionisexhibiting higher compressive strength,
asthechak powder quantity inssal / glassfibrehybrid
compositeincreasesthenthe compressivestrengthis
decreases.
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Figure3: Effect of fiber content on impact strength of sisal/
glasshybrid composites.
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IMPACT STRENGTH OF SISAL /GLASS
FIBERHYBRID COMPOSITE

Theimpact strength of Ssdl / glassfibrehybrid com-
positesispresented in TABLE-2. Itisobserved that
the glassfibre compositeisexhibiting higher impact
strengthi*® thanthe s sl fibrereinforced composite. The
sisal / glassfibre hybrid compositeimpact strengthis
higher than sisal reinforced composite but lower than
glassfibrereinforced composite. Theincreaseinim-
pact strength of hybrid compositeisbecause of glass
fibre content. Thevariation Impact strength with fiber
contentisshowninFigure 3.

Theeffect of chalk powder onimpact strength of
ssd /glassfibrehybrid compositeisshownin Figure4.
Itisobserved that the compositewithout chak powder
additionisexhibiting higher impact strength, asthechak
powder quantity insisal / glassfibrehybrid impact in-
creasesthen theimpact strength isdecreases.

TABLE 2: Impact propertiesof Ssal/glassfiber hybrid com-
posite

Impact strength KJ/M?

S Fibre Chalk powder % by weight of
No. resin
0% 1% 2% 3%
1 Sisd fibre 69 6.076 5.828 4.836

Sisal / Glassfibre 1, 200 g 104 9176 8,680
hybrid composite

3. Glassfibre 13.64 11.532 11.315 10.168
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1= Sisal fiber reiforcad composite
2 = Hybrid composite
3 Glas fiber renforcad composite
Figure4: Effect of chalk powder content on impact strength
of sisal/glasshybrid composites.
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CONCLUSION

The compressive strength and impact strength of
unsaturated polyester based sisal/ glass hybrid com-
posite have been studied asafunction of fiber content.
It isobserved that the compressiveand impact strength
of 9sd/glassfibrehybrid component ishigher thanssd
fibrereinforced composite, but lower thantheglassre-
inforced composite. Whentheloadisappliedonsisal/
glassfibrehybrid composite, first sisal fiber failsthen
theload istransferred to glassfibre. Sothat the pres-
enceof glassfibreinthesisd / glassfibrehybrid com-
posite causesto improvetheimpact and compressive
strength. At thesametimethe presenceof sisd fiber in
hybrid composite the causesto decreasethe compres-
sveand impact strength than the glassfibre composite.

The effect of chalk powder on compressive and
impact strength of sisal/glassfibrehybrid compositehas
also been studied and it isobserved that asthe chalk
powder quantity by weight of resnincreasesthenthe
compressive and impact strengths decrease. These
compositesareinfluenced by so many factorsincluding
matrix fractureand fibre/matrix debonding.

ACCKNOWLEDGEMENTS

Author wouldliketo thank for Department of Poly-
mer Sci and Technology, S.K. University, Anantapur,
for |aboratory and equipments.

REFERENCES

[1] O.PKanna; Material Science and Metalurgy, Dhan
Pat Rai Publications Pvt.Ltd, New Delhi, 23.1 to
23.12.

[2] M.S.Vijaya, GRangaRajan; A Text Book of Mate-
rial Sciences, TATA Mc Grahill Company (Pvt.)
Ltd., New Delhi, 529-530.

[3] S.L.Kakani, Amit Kakani; A Text Book of Material
Science, New Age International Publication, 593-
595.

[4] V.D.Kodgire; Material Science and Metallurgy’
Everest Publishing House, Pune, 632-633.

[5] A.K.Bledzki, J.Gassan; Progress in Polymer Sci-
ence, 24, 21 (1999).

[6] E.T.N.Bisada, M.PAnsell; Composite Scienceand
Technology, 41, 15 (1991).

[7] K.John, S.Venkata Naidu; Journal of Reinforced
Plastics and Composites, 23, 1815 (2004).

[8] K.John, S.Venkata Naidu; Journal of Reinforced
Plastics & Composites, 23, 1253 (2004).

[9] GVenkata Reddy, P.N.Khanam, T.Shobha Rani,
K.Chowdoji Rao, S.VenkataNaidu; Bulletin of Pure
and Applied Science, 26, 17 (2007).

[10] T.Padmavathi, S.Venkata Naidu; Indian Journal of
Fiber and Textile Research, 23,128 (1998).

[11] K.Prasad, G.Joseph, S.Thomas; Journal of Com-
posite Materias, 31, 509 (1997).

[12] Serope Kalpak Jain, R.S.R.Steve; Manufacturing
Process for Engineering Materials “4™ Edition,
Pearson Education (P.) Ltd, 567-569.

[13] PNoorunnisa Khanam, S.Venkata Naidu; Journal
of Reinforced Plastics and Composite 23, 1452
(2007).

Au Tudian Yourual



