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ABSTRACT

Theapplicationofnaturalfibercompositematerialinstructuralandinteriorpartsoftheautomotive
systemisemerging.Inthisarticleaninvestigationismadetounderstandtheeffectofabrasivewater
jetmachiningparametersonsurfaceroughnessandkerfangleoftheCurauaandBasaltfibershybrid
reinforcedpolyestercomposites.ToidentifythemosteffectivemachiningparametertheMOORA
andPrincipleComponentmethodareused.Itisfoundthatjetpressureandfeedratearethemost
significantfactorsininfluencingthesurfaceroughnessandkerfangle.Further,theeffectofbasalt
content intheCurauacompositesmechanicalpropertiesofCurauacomposites,perhaps,aminor
influence,isfoundwithparameteroptimizationofbasaltcontent.
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INTRodUCTIoN

Inrecentyears theapplicationofcompositematerials is inevitable inaerospace,andautomotive
andstructuralapplications.Around50~60%ofaerospacealloysarenowreplacedwithcomposite
materials(Wang,Pattarachaiyakoop,&Trada,2011)amongbio-degradableisreceivingmuchinterest
fromtheresearchandindustrialsectors(Groover,2004).Ingeneralthermosetandthermoplastics
materialsarecommonlyusedasmatrixforthecompositeunit.Polyester,epoxyandphenolicresins
aresomeoftheengineeringpolymersusedinautomotiveandaerospaceapplications,similarlyfew
thermoplastics likepolypropylene,polyvinylchlorideandpolyethylenealso indemandwith the
automotivesectors(Malkapuram,Kumar,&Vuvraj,2009).Themostcommonlyusednaturalfibers
arecotton,linen,jute,Curauá,coconut,hemp,coir,etc.(Siva&WinowlinJappes,2011).Besides,
severalengineeringstructuralapplicationsarestillcateredbysyntheticfiberslikeBasalt,glass,carbon,
boronandaramid.Nonetheless, recenteco-concernsocietygreatlysupports theuseofvegetable
fibersinengineeringapplicationswithplasticsduetotheirexcellentbiodegradableproperties,even
though theyare socritical about lowmechanicalpropertiesandwaterabsorptioncharacteristics
comparedtothesyntheticfibers(Dhand,Mittal,Yop,Soo-JinPark,&Hui,2015).Syntheticfibers
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aregoodenoughtowithstandthemoisturecontentandpossessgreatermechanicalpropertiesthan
thevegetablefibersandevenworseinbiodegradableproperties.

Basalt isasemi-naturalfiberinventedadecadeagoattractingtheautomotiveandaerospace
sectorsforreplacementofvariousfullsyntheticmaterialsinplace.ZhongyuLuetal.(2016)conducted
thestudiesonbasaltfiberreinforcedpolymertounderstandtheeffectofelevatedtemperatureson
themechanicalproperties.Theexperimentalresultrevealedthatbasaltreinforcedcompositeshave
bettermechanicalandthermalresistancepropertythantheglassfiberreinforcedcomposites.Soares
etal.(2016)studiedthemechanicalbehaviorofbasaltfibersinabasalt/polyester,authorsconcluded
that,themodulusofnewlydevelopedbasaltcompositearefallbetweenmodulusofGlassfiberand
CarbonfibercompositeswhichencouragestheuseofBasaltfiberinengineeringpolymers.Pucciet
al.(2017)studiedthesurfacecharacterizationandwettingpropertiesofsinglebasaltfiber,reported
thatsizeofthefiberplayanimportantroleintheproperty.Theselectionofpropersizeofthefiber
decidestheporositiespresentinthecomposites.

Ontheotherhand,growingvegetablefibersubstitutesgoverningmanyengineeringapplications.
Researchthrustleadsnewidentificationofvegetablefiberday-by-day.Ontheseries,theCurauáa
nativeBrazilianfiberfoundinNorthAmazonregionreceiveshigherattractionsnow-a-days.Souzaet
al.(2016)havestudiedtheuseofCurauáfibersasreinforcementsincomposites,reportedthatelastic
modulus,tensilestrength,andflexuralstrengthareincreaseinCurauáfiberreinforcedwithpolymer
composites.Monteiroaetal.(2013)havestudiedtheprocessingandpropertiesofcontinuousand
alignedCurauáfibersincorporatedintothepolyestermatrixandreportedthatcompositesfabricated
inpressmoldandroomtemperaturehaveshownthehighestflexuralpropertiesamongtheother
fabricated.Frollinietal.(2015)studiedfabricatedthebio-compositesusingpoly(Butylenesuccinate)
andCurauá,theresultsthatreducingthelengthoftheCurauáfiberincreasetheimpactstrengthof
thecompositesbutincreasinglengthofthefibernotaffectingtheflexuralstrengthofthecomposites.
Hybridizationofnaturalandsyntheticfiberwillincreasethemechanicalandbiodegradableproperties
assynergy.Junioretal.(2012)havestudiedtheeffectofCurauábasedhybridintra-laminateglass
composites,reportedthatCurauá/glasscompositesaresuperiorinmechanicalpropertiesandcould
replacetheglassreinforcedcompositesmaterials.Junioretal.(2013))studiedthehybridizationEffect
ontheMechanicalPropertiesofCurauá/GlassFiberComposites,reportedthattensilestrengthand
elasticmodulusareincreaseiftheglassfiberincorporatedwithCurauáfiber.

However,productionisabigchallengeinhybridcompositeduetotheirunequalinherentand
extrinsicproperties.Compressionmoldingandresintransfermolding(RTM)techniquesaresome
of the suitable fabrication techniques to produce such hybrid composites in larger fiber volume
fractions.Sreekumaretal.(2007)havemadeacomparativestudyonmechanicalpropertiesofsisal-
leaffiber-reinforcedpolyestercompositesfabricatedbytwodifferentwaysviz.compressionmolded
andtransfermolded.Thetransfermoldedcompositefoundgoodinproducinglessvoidcomposites
thanthecompressionmolded.Perhaps,resintransfermoldingallowsincorporatinghighervolume
percentageoffiberintothepolymermatrix.

Meanwhile in-service sectors, the fabricated composites had undergone several machining
operationsduring assembly. It ismost important now-a-days to find theoptimumparameters to
performmachiningonthevegetablefiberpolymercompositestoattaindesireshape,sizeandquality.
Severalresearchersaretryingtooptimizetheconventionalmachiningoffiberreinforcedcomposites
perhapsoptimizingmachiningparametersforunconventionalfoundweak.AzmiraandAhsanb(2009)
haveconductedAWJmachiningonglass/epoxycompositelaminatesandarrivedthat,jetpressure
andstand-offdistancearemostinfluencingparameterindeterminingtheoutputresponseswhile
machiningtheceramicfibercomposites.InthisworkanattemptismadetodevelopCurauáfiber
compositehybridwithsemi-naturalBasaltfiberthroughresintransfermoldingprocess.

Initially the application of MOORA technique is limited to material selection process and
laterattempthasbeenmadebyGadakhetal. (2011) to study theeffectivenessof the technique
in manufacturing-oriented problems. Six case studies have been considered to understand the
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