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ABSTRACT

AluminiumCompositeshaveuniversalengineeringapplicationsbecauseoftheirhigherstrengthto
weightratio,ductility,andformability.However,indiverseapplications,mechanicalpropertiesare
theprerequisiteatclosersurfaceregions.Suchlocalizedchangeswithoutimpactingvarioussurface
treatmentapproachescanattemptthebulkphase.Laserpeeningisanadvancedsurfaceengineering
technique,whichhasbeensuccessfullyappliedtoimprovethesurfacemorphologyofthematerial.In
thiswork,theauthorsfocusonimprovingthesurfacepropertiesofAl7075compositethroughlaser
peeningtechnique.Thehardenedlayerwasevaluatedusingsurfaceintegritywithopticalmicroscopy,
EDS, SEM and analysis of microhardness. Process parameters and resulting microstructures of
Aluminiumcompositearesummarized,alongwiththeimpactoflaserpeeningonsurfaceproperties.
Researchresultsindicatedthatlaserpeeningshowsasignificantinfluenceonthefinalconditionof
thesurfacelayerofAluminiumcomposite.
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INTRodUCTIoN

Currentengineeringapplicationsrequirematerialswiththebroadspectrumofpropertieslikelighter,
strongerandlessexpensivewhichareratherdifficulttocongregateusingmonolithicmaterialsystems.
Metalmatrixcomposites (MMCs)havebeennoted tooffer such tailoredpropertycombinations
requiredinawiderangeofengineeringapplications.Theparticularbenefitsexhibitedbymetal-
matrixcomposites,suchasincreasedspecificstrength,lowerdensity,increasedhigh-temperature
performancelimits,stiffnessandimprovedwear-abrasionresistance(Sarkar,Modak,&Sahoo,2015),
aredependentonthepropertiesofthematrixalloyandthereinforcingphase.Theapplicationsof
MMCsinaerospace,automotiveanddefenseindustriescanbeattributedtoitsimprovedthermo-
mechanicalpropertiesandhighstrength toweightratio(Shivanna&Ramamurthy,2015).Metal
MatrixComposites(MMC)(Rajesh,Krishna,Raju,&Duraiselvam,2014)issophisticatedmaterials
formedbymixingaductilemetal/metallicalloywithhardphases,calledreinforcements,todevelopthe
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advantagesofboth.Alumina,Boron,SiliconCarbide,etc.arethemostcommonlyusednonmetallic
reinforcements, combined with Aluminum, Magnesium, etc., to obtain a unique combination of
properties. Discontinuous reinforced aluminium metal matrix composites (DRAMMCs) are a
classofcompositematerialshavingdesirablepropertiesincreasedfatigueresistance(Zhouetal.,
2012),controlledcoefficientofthermalexpansion,andsuperiordimensionalstabilityatelevated
temperatures,etc.(Rino,Chandramohan,&Sucitharan,2012)(Seetharaman,2016).Theadvantages
insomeofthephysicalattributesofMMCssuchasnon-inflammability,lowelectrical,nosignificant
moistureabsorptionproperties,resistancetomostradiationsandthermalconductivities(Yellappa,
Puneet,GVKrishnareddy,GiriswamyB,2014).

ThecriticalshortcomingsofMMCsaretheircostofmanufacturing,whichhasplacedlimitations
on theiractualapplicationsanddistressedsurface-relatedpropertiesofaluminiumhaveseverely
limiteditsfurtherordirectuse.Thecost=efficientprocessformanufacturingcompositesisessential
forgrowingtheiruse.Particulate-reinforcedaluminiummetalmatrixcomposites(AMCs)(Malhotra,
Narayan,&Gupta,2013)becauseoftheirisotropicpropertiesandrelativelylowcostareattracting
researchers.Inrecentyears,severalprocessingtechniqueshavebeendesignedtoprepareparticulate
reinforcedaluminiummatrixcomposites(AMCs).Amongthevariousprocessingtechniquesexisting
fordiscontinuousorparticulatereinforcedmetalmatrixcomposites,stircastingisoneofthebest
processingmethodsacceptedfortheproductionoflargequantitycomposites.Inthisstudy,these
disadvantagesareovercomingbystircastingtechniqueforfabricationandalaser-basedtechnique
isexploredtoenhancethesurface-relatedpropertieslikemicrostructureandhardnessofaluminium
matrixcomposites.Thisinvestigationistoexaminetheeffectofreinforcements(ZirconiaplusSilicon
Carbide) (Mahamani,Muthukrishnan,&Anandakrishnan,2012)onmechanicalpropertiesofAl
7075compositesamples,processedbystircastingmethod.Threesetsofcompositesareprepared
withfixedpercentageofSiliconCarbide(2%)&varyingrateofZirconia(2%,4%and6%)byweight
fraction.Thepropertiesof the samples suchasTensile strength, ImpactStrength,Hardness and
percentageelongationwillbeevaluated.Fromexperimentalstudies,thebestcombinationofmatrix
andreinforcementsampleisfurtherassistedwithLaserpeeningtechniqueforenhancingsurface
relatedpropertieslikemicrostructureandhardnesswhichplaysacrucialroleinpreventingsurface
crackinitiation.MicrostructureandSEManalysiswerealsodonetoseethedistributionandpresence
ofZrO2andSiCparticlesinaluminiumalloy(Kumar,Lal,&Kumar,2013).Thehardnesstestfor
bothlaserpeenedandunpeenedthebestsample,andthecomparisonofresultsarecarriedout.

FABRICATIoN oF ZIRCoNIA, SIC REINFoRCEd AMCS

Selection of Fabrication Method
Untildate,variousprocessingtechniques(Surendran,Kumaravel,&Vignesh,2014)havebeenin
useforthefabricationofZirconiaplusSiCreinforcedAMCs.Amongthevarietyofmanufacturing
processesavailablefordiscontinuousmetalmatrixcomposites,stircastingisacceptedandcurrently
practicedcommerciallyitsadvantagesinitssimplicity,flexibilityandapplicabilitytolargescale
productionand,itsprincipletoallowaconventionalmetalprocessingroute(Mathur&Barnawal,
2013)tobeusedanditscheapcost.Thisliquidmetallurgyprocessingmethodisthemosteconomical
ofalltheexistingroutesformetalmatrixcompositeproduction(Bonollo,Guerriero,Sentimenti,
Tangerini,&Yang,1991),allowslargesizedcomponentsfabrication,andcansustainhighproductivity
rates(seeTable1).

MATERIAL ACQUISITIoN

AL7075:Aluminium7075(Al7075)ischosenasthematrixmaterialsince,itislowcostandhas
betterpropertieslikeexcellentthermalconductivity,highshearstrength,abrasionresistance,high-
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temperatureoperation,non-flammability,showinggoodformabilitywithconventionalequipment
andminimalattackbyfuelsandsolvents.Itpossessesexcellentcastingpropertiesandreasonable
strength.Thisalloyisappropriateformassproductionoflightweightmetalcastings.Thechemical
compositionisshowninTable2.

Zirconia(ZrO2):Zirconiumdioxide(ZrO2)sometimesknownasZirconiaisawhitecrystalline
oxideofzirconium.Itischemicallyun-reactiveandslowlyattackedbyconcentratedhydrofluoric
acid and sulfuric acid. Zirconia is a very hard material; its hardness is 8–8.5 on Mohr’s scale.
ZrO2wasmonocliniccrystalstructureatroomtemperatureandtransitionstocubicandtetragonal
at elevated temperatures. The volume expansion done by the cubic to tetragonal to monoclinic
transformation inducessignificant stresses,and thesestressescauseZrO2 tocrackuponcooling
fromhightemperatures.

Siliconcarbide(SiC):Italsoknownascarborundumisacompoundofsiliconandcarbonwith
chemicalformulaSiCSiliconcarbideisawell-knownabrasiveinrecentyearsduetothedurability
and low cost of the material. Its hardness is 9-9.5 on Moh’s scale. SiC reinforced AMCs may
helpinincreasethewearresistance(Rahman&AlRashed,2014).Mechanicalpropertiesofboth
reinforcementsaretabulatedinTable3.

FABRICATIoN By STIR CASTING

Compositesfabricatingbystircastingtechniqueinvolvesmeltingofthematrixmaterialfollowedby
theaddingofpreheatedreinforcementtothemeltwithsimultaneousstirring,followedbycastingin
amold.TheschematicdiagramofstircastingprocessisshowninFigure1.Thefollowingfeatures
characterizestircastingprocessingmethod:

• Thecontentofdispersedphaseshouldnotmorethan30%vol.;
• Distributionofdispersedphasethroughoutthevolumematrixisnothomogeneous;
• Thetechnologyisrelativelystraightforwardandinexpensive.

Table 1. A comparative evaluation of different techniques used for discontinuously reinforced metal matrix composite 
fabrication

Methods Range of Shape 
and Size Metal Yield

Range of 
Volume 
Fraction

Damage to 
Reinforcement Cost

Stircasting
Widerangeof
shapes,larger
sizeto500kg

Veryhigh,
>90% Upto0.3 Nodamage Leastexpensive

Squeezecasting Limitedby
preformshape Low Upto0.45 Severedamage Moderate-

expensive

Powder
metallurgy

Widerange,
restrictedsize High 0.3-0.7 Fiberorparticle

fracture Expensive

Spraycasting Limitedshape,
largesize Medium 0.3-0.7 - Expensive

Table 2. Chemical composition of aluminium 7075

Element Al Zn Cu Si Mn Mg Cr Ti Fe

%wt 87.1-91.4 5.1–6.1 1.2–2 Max0.4 Max0.3 2.1–2.9 0.18-0.28 Max0.2 Max0.5
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Thistechniquehasbeenusedbymanyresearchgroupstofabricateandtostudythedifferent
combinationsofAl-basedalloys(Kumaretal.,2013)withZirconiaplusSiC(Singla,Dwivedi,Singh,
&Chawla, 2009) (Suryanarayanan,Praveen, andRaghuraman,2013) reinforcement.Fabricating
test specimens, casting with Zirconia with SiC reinforcement by stir casting (Dinesh Pargunde,
Prof.DhanrajTambuskar, 2013).Compositeswereprepared in an induction furnacebymelting
weighedquantityofAl(7075)alloyat≈850°Calongwithmixingandthenaddingweighedamounts
ofpreheatedat450°C&600°CreinforcementsZirconiaplusSiCwt%(referTable4)ofparticles
respectivelyfor threespecimens.Aftercompletestirring, themeltwaspoured intoarectangular
mouldforthepreparationspecimen.

TESTING oF ZIRCoNIA SIC REINFoRCEd AMCS SAMPLES

Thefollowingtestsareconductedonbasemetalsandthepreparedsamples.

Figure 1. (a) Schematic diagram of stir casting process; (b) Bottom pour type stir casting facility

Table 4. Composition of reinforcement used

Sample No. SiC (in Wt %) Zirconia (in Wt %)

S1 2 2

S2 2 4

S3 2 6

Table 3. Mechanical properties of silicon carbide and zirconia

Properties SiC (in Wt. %) Zirconia (in Wt. %)

Densityg/cm3 3.2 6.04

CompressiveStrength(MPa) 1395 2500

TensileStrength(MPa) 240 248

MeltingPoint(°C) 2200 2715

Hardness(Moh’sscale) 9-9.5 8-8.5

Fracturetoughness(MPa-m1/2) 4.6 13

Crystalstructure Hexagonal Tetragonal
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Tensile Test
Tensiletestingisafundamentalmaterialsciencetestinwhichasampleisexposedtoacontrolled
tensionuntil failure.Uniaxial tensile testing is the frequentlyused for obtaining themechanical
characteristicsofisotropicmaterials.Theresultsofthetestcouldcommonlyutilizeintheselection
ofequipmentmaterialforappropriateapplicationandtoforecasthowamaterialwillreactunderother
typesofforces.Propertiesthatareinstantlymeasuredthroughatensiletestaretheultimatetensile
strength,maximumcontraction,maximumelongationandreductioninarea.Thetensile testwas
performedusingcomputerizedInstrontensiletestingmachine.Thetestwasconductedusingstrain
rateof2mm/minatroomtemperatures.Ascastcompositetensiletestspecimenswerepreparedusing
WEDMaccordingtothedimensions100mmx10mmx10mm.TensiletestsampleisshowninFigure2.

Theresultsof the tensile testconductedonAMCssamples revealedan increasing tendency
inthetensilestrengthof thecompositewithmaximumreinforcementcontent(seeTable5).The
compositeS3isacombinationof6%Zirconiaparticlesshowsbettertensilestrengthascomparedto
compositeS1&S2whichiscompositeS1having2%ZirconiaandcompositeS2having4%Zirconia.
Dualparticleshaveadifferentroleinthematrix;siliconcarbideparticlesrefinetheeutecticsilicon
whereasZirconiaparticlesprovideexcellentbondingcharacteristicstothecomposite.Aluminum
alloy7075hadmeasuredthetensilestrengthof275MPawhichisenhancedtoamaximumof324MPa
byoptimumreinforcementweightpercentage.

Hardness Test
Theresistanceofmaterialsagainstsurfaceindentationistermedashardness.Ahardmaterialsurface
resistsindentationorscratchingandcanindentorcutothermaterials.Thehardnessofthethreestir
castedsamplesistestedonRockwellHardnessTester.Theimagesofhardnesssamplesareshown
inFigure3.

Figure 2. (a) Tensile test specimen dimensions; (b) Computerized Instron tensile testing machine; (c) Tested tensile samples

Table 5. Comparing tensile test result of AMC sample

Sample No. Tensile Strength (MPa) Percentage Elongation (%)

S1 296 1.18

S2 304 2.08

S3 324 2.78
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Table6showstheRockwellhardnessvaluesofAMCscontainingvaryingwt.%ofZirconia
reinforcements.The tabledemonstrates that additionofZirconia andSiCparticles inAlmatrix
compositesenhancesthehardnessofAMCswhencomparedwithunreinforcedAl.Whenunreinforced
AlhasRockwellhardnessvalueof84HRC,hardnessvalueincreaseswithincreasingZirconiacontent,
andmaximumobtainedhardnessvalueis96HRCfor6wt.%Zirconia-reinforcedAMC.Thepresence
ofharderandwellbondedZirconiaandSiCparticlesinAlmatrixthatimpedethemovementof
dislocationsincreasethehardnessofAMCs.

Impact Tests
ForconductingimpacttestanotchedbarofAMCs,arrangedeitherasasimplysupportedorasa
cantileverbeam,iswreckedbyawedgeinasingleblowinsuchawaythatthetotalforcerequiredto
fractureitmaybedetermined.TheenergyneededtobreakAMCsisofimportanceincasesofshock
loadingwhenastructureorcomponentmaybenecessarytoabsorbtheK.Eofamovingbody.The
energyconsumedcanbefoundwiththehelpofCharpyimpacttests.Thestandardspecimensize
forCharpyimpacttestingis10mmx10mmx55mmisshowninFigure4(b).Ithasbeenfoundthat
fromTable7asapercentageofreinforcementincreasedintheAl7075alloythereisanincreasein
theimpactstrengthoftheAMCsamples.WhenunreinforcedAlhasCharpyimpactstrengthvalue
of162J/m2,CharpyimpactstrengthvalueincreaseswithincreasingZirconiacontentandmaximum
obtainedimpactstrengthvalueis355.5J/m2for6wt%Zirconia-reinforcedAMC.

Microstructure Analysis
Formicrostructureanalysis,thesamplesarepolishedandcleanedwithKeller’sregent.Microstructure
takenat20xmagnificationdisclosesareasonablyhomogeneousdistributionofZirconiaandSiC
particlesinthecastedcomposite.TheMicrostructuresofsamplesareshowninFigure5(a),(b),(c)
microstructureof2%SiCand2,4,6%ZrO2reinforcement.SiCispresentindendriticstructureand
isuniformlydistributedinthealuminummatrix.

Figure 3. Tested hardness samples

Table 6. Comparing hardness test result of AMC sample

Sample Name.
Hardness Values (HRC)

Trail 1 Trail 2 Trail 3 Average

S1 87 88.1 89.2 88

S2 88.2 94.3 91.1 91

S3 94.2 96 98.3 96
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FrommicrostructuresofFigure5(b), (c) itwasobserved thatSiliconCarbideandZirconia
compositehavingaclusterofparticlesandsomeplacesare identifiedwithSiCinclusions. Inter
dendritic structure of SiC was uniformly distributed in the Al matrix surrounded the Zirconia
particles.Themicrostructureof2%SiCand6%ZrO2isshowninFigure5(c)containingaclusterof
SiCinclusions,ZrO2particlesandAl-Sidendriticphase.Fromthemicrostructureitwasclearthat
theseclustersareincreasingwithincreaseintheweightpercentageofZrO2intheAlmetalmatrix.
Duetheseclustersthepercentageelongatingofthecompositeisslightlyincreased.

LASER ASSISTEd SURFACE ENGINEERING

Alaserbeamwithahighenergyiscapableofintenselyheatingandmeltingmostoftherefractory
metalsandceramicsanddepositsthemonmetallicsubstratesorsimplyhardeningthesurfaceof

Figure 4. (a) Impact strength testing facility; (b) Impact tested AMC specimens

Table 7. Comparing tensile test result of AMC

Sample Name Impact Strength (J/m2)

S1 351.9

S2 352.8

S3 355.5

Figure 5. (a) 20x magnified microstructures of sample 1; (b) Sample 2; and (c) Sample 3
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metallicsubstratesuptomicrolevel,whichpossesseshighhardnessandexcellentwearandcorrosion
resistance(Yang,Zhou,Zhang,Yang,&Lu,2004).Thedistinctivefeatureoflaserbeamconfined
toasmallareaofmeltingandsolidificationwithinalittledepthandhencemakesitachievableto
modifythesurfacelayerwithoutaffectingthevolumeoftheas-receivedsample.Laserassisted
surfaceengineeringoffershighcoolingrates(103-108K/s)cangiverisetoextremelyfinegrain
structuresandenhancedmechanicalpropertiesblades(Nie,He,Zhou,Li,&Wang,2014).The
advantageoflaserassistedsurfaceengineeringisthatlaserbeamcanbecarriedtoanyremotecorner
offunctioningcomponentsthroughfiberoptics.Laserpeeningtechniqueinvolvesthegeneration
of tampedplasmas at the component surface.Laser shockpeening (Eberle,Schmidt,Pude,&
Wegener,2016)caninduceresidualcompressivestressesonthesurfacetoalevelcomparabletothat
producedbyconventionalpeeningwithoutanysignificantchangeinsurfacefinish.Deepresidual
stress isnecessary for thesafetyofcritical itemssuchascompressorand turbine (Karbalaian,
Yousefi-koma,Karimpour,&Mohtasebi,2015).Asignificantadditionalbenefitoflasershock
peeningisthepreventionofcrackgrowth.

Laser Shock Peening of AMC Sample
Lasershockpeening(Kibria,G.,B.Doloi,2014)iscarriedoutonlyforthebestsample(S3)byusing
Nd-YAGLasersetupisshowninFigure6.LaserShockPeening(LSP)andLaserShockedPeened
withoutCoating(LSPwC)experimentsareperformedatambientconditions(25°C)usingNd-YAG
laser(Litron,UK)withafundamentalwavelengthof1064nm.

Theenergyconsumedfortheexperimentis300mJwithapulsedurationof10ns.Theexperiment
used10Hzofrepetitionrate(Karbalaian,Yousefi-koma,Karimpour,&Mohtasebi,2015)andforthe
industrialapplications;thehigherrepetitionratemaysuggestincreasingtheprocessspeedwithout
theadverseeffectontheresultsfortheindustrialapplications.Ingeneral,LSPandLSPwCprocess
(Prabhakaran&Kalainathan,2016)(Kalainathan&Prabhakaran,2016), themetal targetsurface
ismirrorpolished,andwaterortransparentglassconfinementmediumisused.Thethicknessof
waterconfinementlayer(1–2mm)ismaintaineduniformlybyemployingwaterjetsetup.The2D
XYtranslationmotorizedstageisusedtoperformLSPandLSPwCexperimentsintransverseand
longitudinaldirections.

Surface Roughness of AMC Sample
Theaveragesurfaceroughnessisincreasedfrom0.4361μmto2.3759μmforLSPspecimendueto
laserablationlayeronthemetalsurfaceand3.2472μmforLSPspecimenduetowithoutablation
layeronametalsurface.Ascomparedtoshotpeening,LSPwithcoatingproducesminimalroughness
asshowninTable8.

Figure 6. (a) Schematic representation of LSP processing setup; (b) LSP processed AMC Sample 3
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Vickers Micro Hardness of AMC Sample
Thedepth-wisemicrohardnesswasmeasuredforAMCSample3aswellasSample3laserpeened
withandwithoutcoatingisshowninFigure7(a).Themaximummicrohardnessofcastedsample3
specimensis152HV.Thelaserpeenedsample3withandwithoutablationlayerexhibitsamaximum
surfacehardnessof186HVand251HVrespectively.TheLSP-treatedspecimens’hardnessprofile
indicatesthemultiplyingeffectofworkhardeningbyconstructingcompressiveresidualstresseswith
progressinghardnessabout20.42%fromtheunpeenedspecimen.Themaximumhardnessisshown
at50μmdepthandgraduallydecreasedfromlaserpeenedsurface.Fromthis,itwasclearthatthe
workhardeningtookplaceonthesurfacelayerandsubsurfacelayers.

SEM Analysis
The Casted AMC specimens is polished and etched as per the metallographic standards. The
microstructuresofetchedspecimenswereexaminedusingascanningelectronmicroscope(SEM).
Aluminummatrix,ZirconiaandSiliconCarbide(SiC)analyzedbyscanningelectronmicroscope
withaveragesizeoflessthan5micronsandvariationinpeenedandunpeenedportionofsample3
asshowninFigure8.

Therefore,attheinterface,thelaser-modifiedregionisjig-jag.Itcanbeseenthatthedendritic
phasemixturehasbeenselectivelymeltedonthelasertreatedportion.Insample3laser-peenedwith
coatingshowninFigure8(a)theclearboundaryofpeenedandunpeenedregionasofcoatingtheshock
wavesareconfinedtotheareaatwhichthelaserbeamstrike.Butinsample3laserpeenedwithout
coatingasshowninFigure8(b)thereisgradualchangeinthedendriticphasethatensuresgood
bondingandeasyloadtransferfromthelaser-meltedlayerintothesubstrate.AsillustratedinFigure
8(a),thedendritestructureishighlyrefinedwithinthelaser-modifiedregion.Themicrostructures
of theexaminedsample3have fourdistinctmicrophases, (asmarked)whichareas follows: the
aluminummatrix(greyarea),theSiCparticles(darkparticle),thedendriticphaseofaluminiumand
silicon(whitearea)andZirconia(darkparticlesurroundedwithwhiteline).Insample3laserpeened

Table 8. Comparing surface roughness of AMC sample 3

Sample Name. Average Roughness (Ra) 
μm

Maximum Height of the 
Profile (Rmax)μm

Root Mean Square 
Roughness (Rq)μm

S3 0.4361 4.8573 0.5904

LSPwithcoatingS3 2.3759 18.1703 2.9357

LSPwithoutcoatingS3 3.2472 21.2127 3.9331

Figure 7. Depth-wise microhardness profile of Sample 3
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withcoatingshowninFigure9(a)clearlydendriticphase,ZirconiaandSiCareobservedbecause
ofcoatingtheheatabsorbedislittlewhencomparedtosample3laserpeenedwithoutcoating.The
heatobservedbysample3compositeoflaserpeenedwithoutcoatingislittlehighanditisreason
forrefinementofgrains.

Themicrostructureofsample3isexaminedbySEMat5.0KXmagnification.Insample3laser
peenedwithcoatingshowninFigure10(a)ZirconiaparticlesaresurroundedbytheAl-Sidendritic

Figure 8. (a) SEM Sample 3 laser peened with coating; (b) SEM Sample 3 laser peened without coating

Figure 9. (a) SEM Sample 3 laser peened with coating at 500X; (b) SEM Sample 3 laser peened without coating at 500X

Figure 10. (a) SEM Sample 3 laser peened with coating at 5.0KX; (b) SEM Sample 3 laser peened without coating at 5.0KX
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phaseisclearlynoticeable.ButinSample3laser-peenedwithcoatingshowninFigure10(b)atsame
magnificationtheZirconiaparticlescan’tbenoticeablebecausethesurfaceismodifiedwithdirect
contactoflaserbeampulse.

CoNCLUSIoN

In order to strengthen the engineering usage of AMCs several challenges need to be addressed
such as impact of reinforcement, processing technique, corresponding applications and effect of
reinforcementon themechanicalproperties.Al-SiC-Zr02compositeswereproducedbystircast
processingmethodwithdifferentweightpercentageofreinforcementandthemechanicalproperties
suchasMicrohardness,RoughnessandSEManalysiswereevaluated:

• TheresultsofvarioustestsconductedonAMCssamplesrevealedanincreasingtrendinmatrix
propertieswithincreasedreinforcementcontent.Compositecontaining2wt.%ofSiCand6wt.
%ofZirconiafabricatedshowedthemaximumvalueofthehardness,tensilestrengthandimpact
strength incomparisonwithotherspecimenswhichcouldbeattributedprimarilydueto the
presenceofharderSiliconCarbideandZirconiaparticles;

• Hardnessisanimportantpropertyofacomponentwhichissubjectedtoheavyload.Thesurface
microhardnessof thecompositeswas increasedfrom148HVto251HVfor2wt%SiCand
6wt%ZrO2afterlaserpeeningwithoutcoating.Thereinforcementofparticleshasenhancedthe
microhardnessofaluminummatrixandcomposites;

• EventhoughLSPproducesurfaceroughnessitwasminimumcomparedtoshotpeening.The
surfaceroughnessfurthercontrolledbyusingLSPwithacoatingusingoptimallaserparameters;

• SEManalysisdisclosesthemicrophasesformedduringlaserpeeningandevendistributionof
reinforcementinthematrixisthereasonforincreasesurfacemicrohardness.
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