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ABSTRACT

Hybrid composite M aterials have extensive engineering application where
strength to weight ratio, low cost and ease of fabrication arerequired. Hybrid
composites provide combination of properties such as tensile modulus,
compressive strength and impact strength which cannot be realized in
composite materials. In recent times hybrid composites have been
established as highly efficient, high performance structural materials and
their use isincreasing rapidly. Hybrid composites are usually used when a
combination of properties of different types of fibres have to be achieved,
or whenlongitudinal aswell aslateral mechanical performancesarerequired.
The investigation of the novel applications of hybrid composites has been
of deep interest to the researchers for many years as evident from reports.
This paper presents a review of the current status of hybrid composite
material stechnology, in terms of materials available and properties, and an
outline of some of the trends, obvious and speculative, with emphasis on
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various applications including some details of smart hybrid composites.
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INTRODUCTION

Thereisasteady increase both in the number of
applicationsbeingfoundfor fiber reinforced plasticsand,
concurrently, inthevariety of fiber/resin systemsthat
areavailableto designers. Some of these systemsare
useful, however, only in highly specialized situations
wherelimitationssuch ashigh cost and brittlefracture
behavior are considered secondary to such quditiesas
low dengty, highrigidity and high strength. By mixing
two or moretypes of fiber inaresintoformahybrid
compositeit may be possibleto createamateria pos-
sessing thecombined advantagesof theindividua com-
ponentsand smultaneoudy mitigating their lessdesir-

ablequalities. It should, in addition, bepossibletotai-
lor the properties of such materialsto suit specificre-
quirements. Thereare many situationsinwhich, for ex-
ample, ahighmodulusmaterid isrequired butinwhich
the catastrophic brittlefailure usually associated with
such amateria would be unacceptable. Inthecaseof a
srut member, ahighinitid modulusfollowed by limited
yielding of themateria and accompanied by thesmall-
est possiblereduction of load carrying capacity isusu-
dlydesrable.

Aeronautical applications

Commercid arcraft gpplicationsarethemost im-
portant usesof hybrid composites. Aircraft, unlikeother
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vehicles, needtolay greater stresson safety and weight.
They areachieved by usng materid swith high specific
properties. A modern civil aircraft must be so designed
asto meet the numerous criteriaof power and safety.
Glass & carbon reinforced hybrid compositesarethe
most desired materia sasaresult of advanced technol -
ogy that has gone beyond the design and application.
In caseswherehigh moduli of eagticity vauesareless
important, hybridisthe natural option because of the
low cost of material. The matrix material used with fi-
ber glass& carbon fibershowever, limitsitsusetolow
temperatures, usually below 121°C, although itis nota
debilitating limitation for thefiber, asitspropertiescan
still be used and maintained at temperatures beyond
42610482°C. Fiber epoxy composites have been used
in aircraft engineto enhance the performance of the
system.

Marineapplications

Shipsareunder constant attack, both fromtheele-
mentsof natureand theenemy. Thevast mgority of ship
hullsareconstructed from common carbon stedls, which
areobvioudy susceptibleto corroson, but they d so cre-
atedigtinct therma and dectromagneticSgnatureseasly
detectablefromlong distances. Nonetheless, even meth-
odswhicharestgplesof theindustry haveshortfdls Frt,
thecondruction processisvery labor intensve, involving
thewelding of thousandsof sted plates. Second, al the
wel ding creates numerous heet affected zones, resulting
inareasof stressconcentrations. especially these heat-
affected zones, are highly susceptibleto corrosonand
reduced fatiguelife. Lastly, extensive coatings® arere-
quired to shield the structurefrom theelements. All of
thesefactorsand moreultimatdy trandateinto higher build
and maintenance cogtsfor ships. For thenext generation
of ships, theNavy islooking to stedthier hull technolo-
gies, specifically those which create lower magnetic,
acoustic, hydrodynamic, radar, and thermal sgnatures.
Oneway to accomplish thisisby constructing hullsout
of reinforced polymer hybrid composite materias. Hy-
brid composites have many advantages over carbon
sted®¥, indludingamuch higher strengthto-weight retio,
lower mantenancerequirement,

Hybrid compositesfor telecom applications
Need of telecommunication industries of power
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transmission along with data transmission is
increasing,whichfelt the need to exploretheinnovative
product category called Hybrid Cable. Hybrid aerid,
underground A Review on Recent Applicationsand
Future Prospectus of Hybrid Composites 355cableis
very innovativeand versatilecabling solutionwithinbuilt
power transmission required for network equipments
with OFC cables. Hybrid Composite Cableis need of
aday, firstly to support for Power transmissionfor al-
waysON (Interrupt free) telecom needs. Thetelecom
network dements& terminaionsare poweredwith help
of thiscopper pair. Secondly, the Copper pair also used
for critical Signding needsfor railway signding & fiber
optic element for Telecom application.

CHALLENGES, OPPORTUNITIESAND
FUTURE TRENDS

Severd challenges must be overcomeinorder to
intensify he engineering usage of Hybrid composites.
Design, research and product devel opment effortsand
business devel opment skillsarerequired to overcome
thesechallenges. In thispursuit thereisan imperative
need to addressthefollowingissues
» Scienceof primary processing of hybridsneed to

be understood more thoroughly, especially
factorsaffecting themicrostructurd integrity.? There
isneed to improvethe damagetol erant properties
particularly fracturetoughnessand ductility in Hy-
brid Composites.

» Work should bedoneto produce high quality and
lowcost reinforcementsfromindustrial wastesand
byproducts.

» Effortsshould be made on thedevel opment of Hy-
brids based on non-standard fibers & matrices.

CONCLUSION

Thefollowing conclusions can bedrawnwith re-
gard to thevarious applications of Hybrid Composites:
Firstly, thedetails of manufacturing processof hybrid
laminatesisprovided as applicableto variousindus-
triessuch astransportationindustry, aeronautics, nava,
automotiveindustriesand componentsfor thed ectronic
industry. Considerabl e efforts have been focused on
the applications of Hybrid compositesfor better un-
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dergtlanding of the phenomenaassociated to the cutting
edgetechnology. Asfar asthe material isconcerned,
glassand carbon fibrereinforced compositeshavebeen
equdly investigated; however, epoxy resinispreferred
asthematrix materid. An effort towardsthisliterature
on hybrid compositeswill throw somelight onreseerch-
ersand scientists pursuing work on hybrid composite
technology.
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