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ABSTRACT

Thecurrentstudydealswiththedevelopmentofahybridmetalmatrixcompositeandstudiestheir
wear characteristics. Suitable wt - % of Al2O3/B4C was reinforced into Al-Si-Mg alloy and the
compositeswerefabricatedusingliquidmetallurgyroute.Thedevelopedcompositeswereanalyzed
fortheirwearbehaviorbyusingaweartestingapparatus.Threeprocessparametersincludingapplied
load,slidingdistance,andvelocitywerechosenforcarryingoutthewearexperiments.Theinfluence
ofthereinforcementonwearratewasinvestigatedthroughresponsesurfacemethodologymethods.
Theformulationoftheregressionequationwasdoneandtheeffectofeachexperimentalparameter
wasstudied.Resultsfromtheinvestigationillustratethatthewearratewasfoundtodecreaseandthen
increasewiththeincreasingwt-%ofreinforcementandthewearratewasfoundtoincreasewithan
increaseintheslidingdistancebutthewearratewasfoundtodecreasewithanincreaseinthesliding
velocity.Theworn-outsurfaceofthehybridcompositewascharacterizedusingSEM.
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INTROdUCTION

Due to the unique combination of properties exhibited by Al and its alloys, makes Aluminium
oneamongthemostversatile,economicalandtemptingmaterialforawiderangeofapplications.
Aluminiumanditsalloysfindapplicationsinaviationandautomobileindustries.Oneofcommon
applicationsofAlisinthemanufacturingofpistonsintheautomobileindustries.Theproperties
exhibitedby thesealloysareas follows-Moderatestrength,goodcastability,and lowhardness.
Amongthementionedproperties,hardnessplaysanimportantparameterinthedesigningofcertain
componentsforautomobileapplications.Duetolowhardnessofthealloy,itmakesthemproneto
wearduetothisdemerittheyhavelimitedapplicationsinconditionssubjectingtowear.So,this
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studyaimsatimprovingthewearresistancebyreinforcinghardphasedparticles.B4Cwhichmight
foundtobeareassuringceramicmaterialfittingtoitsloftystrength,lowdensity(2.5g/cm3)extreme
hardnessandbetterchemicalresistance.AlongwithAl2O3(3.95g/cm3)whichpossessesmediocre
totoweringmechanicalstrength,veryhighcompressivestrengthandhighhardnessitisalsousedas
areinforcementinthisresearchwork.

Hybridmetalmatrixcomposite(HMMC)isacombinationofasinglematrixandtwoormore
reinforcement.Theyholdloftystrengthtolowweightratioandhaveprospectiveapplicationsinthe
automobileandaviationindustries.Hybridmetalmatrixcomposites(HMMC)arenearlyalwaysonthe
moreexpensivesidethanthetraditionalmaterialstheyaresubstituting.Asaresult,thesecomposites
arefoundwherejustificationofaddedcostreallymeans.Thesinglereinforcedcompositesarenow
replacedbysecond-generationcompositeswhicharetermedHMMC.Thescopeofitsapplication
willcertainlyincreaseastheproductioncostsareonthelowerside.

BACKGROUNd

ManykindsofresearchareconductedonimprovingthewearpropertiesofLM25alloyandsomeof
theresearchenvisagedbydifferentauthorsarelistedbelow:

R.K.Uyyuruetal.(2007)swottedonthetribologicalbehaviorofliquidfabricatedAl-Si/SiC
compositesinopposition,totheautomobilebrakepadmaterialusingthepinondiscweartesteras
perASTMG-99benchmark.Inthisinvestigation,theauthorswereabletogiveaninversecorrelation
betweenthewearrateandslidingspeedforthedevelopedcomposite.Itwasobservedfromthestudy
thatmultiplyingnormal loadwear ratewasseen tobeonan incline,onstarkcontrast to friction
coefficientwhichdecreased.morphologyandtopographynearthedebrisofthedevelopedcomposites
werecharacterizedbySEMandXRD.Itwasalsonoticedthataworn-outlayerformingbetweenthe
pinanddiskgreatlyaffectsthewearbehaviorofthecomposites.S.A.Korietal.(2009)conducteda
studyonimprovingthemechanicalbehaviorofA356alloybyadditionofminorelementslikeCuand
Mg.Itwasobservedfromthestudyconductedthat,byadditionofCu(0.1-0.5wt-%)toLM25alloy
increaseditsmechanicalperformance.Theadditionofalloyingelementsrefinedthegrainstructure
hencethepropertieswerefoundtoimprove.Theimprovementinthepropertyisduetothepartial
refinementoftheα–Aldendritesandsolidsolutionhardening.J.B.Yangetal.(2004)studiedthe
fabricationandpropertiesofA356/Al2O3/graphiteparticulatehybridcomposites.Micrographite
andAl2O3werereinforcedinto thematrixandthecompositesweremanufacturedbystircasting
technique.Auniformdistributionwasobservedbyutilizingthisparticulartypeofmanufacturing
operation.ThetribologicalbehaviorimprovedbytheadditionofAluminaandgraphiteintothematrix.
Itwasinferredfromtheinvestigationthattheadditionofgraphiteintothematriximprovedthewear
resistanceofthecomposite.Theweardebrisofthedevelopedcompositewasfoundtobecomesmall
asthegraphitecontentwasincreased.ManojSinglaetal.(2009)investigatedtheeffectofSiConthe
mechanicalbehaviorofAlalloyusingstircastingtechnique.InthisinvestigationtheSiCceramic
particleswereaddedbyvaryingthevolumefractionofSiCfrom5w-%to30wt-%indifferenceof
5.ItwasnotedfromtheresearchthattheadditionofSiCintotheAlmatriximprovedthehardness
andimpactresistancepropertiesdrastically.Theimprovementinthepropertiesofthecompositesis
attributedtothedispersionhardeninghappeninginthedevelopedcomposite.R.DasguptaandS.K.
Bose(1995)conductedaresearchontheadditionofCuintoAl-Si-Mgalloy.Inthisinvestigationthe
authorsanalyzedtheformationofCuAl2phaseinthedevelopedalloy.Thepresenceofintermediate
phaseinthealloyenhancedthehardnessandwearresistanceofthedevelopedalloyintheinvestigation.
F.Karimzadehetal.(2011)conductedaresearchonreinforcingboroncarbideintoAlmatrixandin
theresearchconductedbytheauthors,theauthorsobservedanincreaseinthewearresistancebythe
additionofB4C.Theweightpercentageofboroncarbideaddedintothematrixwasintheamount
of(5wt-%,10wt-%,and15wt-%).Thecompositematerialwasfabricatedbytheprocessofliquid
metallurgyroute.K.M.Shorowordiet.al(2006)conductedastudyonthewearbehaviorofcomposites
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