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ABSTRACT

Theaimofthisstudyisthemulti-objectiveoptimizationofprocessparametersof
Al-Sialloyinpowdermixedelectricaldischargemachiningforobtainingminimum
surface roughness, minimum tool wear rate, and maximum material removal rate.
Theimportantmachiningparameterswereselectedasdischargecurrent,voltageand
pulse-on time.Experimentswereconductedby selectingdifferentoperating levels
forthethreeparametersaccordingtoTaguchi’sDesignofExperiments.Themulti-
objectiveoptimizationwasperformedusingGreyRelationAnalysistodeterminethe
optimalsolution.TheGreyRelationGradevalueswerethenanalysedusinganalysis
ofvariancetodeterminethemostcontributinginputparameter.Onanalysis itwas
foundthatpeakcurrent,pulse-ontime,andvoltagehadaninfluenceof94.73%,3.32%
and0.36%,respectively,onthemulti-performancecharacteristics.
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1. INTRoDUCTIoN

Intheconventionalmethodsofmachining,thebasicprincipleofmetalremovingis
theuseoftoolwhichisharderthanworkpiecematerialandmaterialisremovedby
the compression shear chip formation. On the other hand, in advanced machining
methods,thereisnotanydirectcontactbetweentheworkpieceandthetoolandthus
hardertoolthanworkpieceisnotneeded.

EDM is a non-conventional machining process being largely used in tool and
diemaking,aerospace,automobileandsurgical instruments.EDMprocessutilizes
thermalenergyformachiningallelectricallyconductiveandhightemperaturehigh
strengthmaterials. In thisprocess thematerial isremovedfromtheworkpiecedue
toerosionrapidlyrecurringsparkdischargetakingplacebetweentheworkpieceand
tool(Ojhaetal.,2014).

PMEDMisarecentinnovationintheEDMsectorhavingmorecomplexmechanism
thanconventionalEDM(Tallaetal.,2014).Thepowderfillsupthesparkgapbetween
twoelectrodesundertheinfluenceofhighelectricalpotential.Duetoappliedpotential,
thesepowderparticlesgetenergizedandactasconductorswhichformchainsinthe
sparkinggap.Thisbridgingofsparkgapcausesthereductionintheinsulatingstrength
ofdielectricfluidandincreasesthegapsizebetweentoolelectrodeandworkpiece.
Duetoeasyshortcircuitingandhencemorefrequencyofdischarging,thematerial
removalrateincreases.Thepowderparticleswhichareaddedintothedielectricalso
changetheshapeofchannelcarryingthedischargeenergy.Theenlargingandwidening
ofthedischargechannelcarryamoreuniformdischargeenergyamongthepowder
particles.Thisproduceslargenumberofsmallandshallowcratersandreducesthe
surfaceroughness(Tallaetal.,2014).

InthepastalotofworkhasbeencarriedouttoinvestigatetheeffectofEDMand
PMEDMprocessparametersonthevariousresponsecharacteristics.Murugesanand
Balamurugan (2012)determinedanoptimalEDMparameter settings fordrillinga
blind-holeinAl-15%SiCMMCbyusingamulti-holeelectrode.Pulseontime,pulse
offtime,dischargecurrentanddielectricpressurewereoptimizedwithconsideration
of multi-response characteristics, viz. electrode wear, machining time and surface
roughness.Fromtheexperimentalresultsitwasclearedthattheoptimalmachining
conditionswerenegativeelectrodepolarity,dischargecurrent4amps,pulseontime
400μs,pulseofftime10μsanddielectricpressure0.5kg.cm-2.Underthesemachining
conditionselectrodewearrate,machiningtimeandsurfaceroughnesswerefoundto
be 9 mg.min-1, 8.64 min and 4.78 μm, respectively. Pradhan (2012) evaluated and
estimatedtheeffectofmachiningparametersontheresponsesbyproposinganew
combination of response surface methodology (RSM) and grey relational analysis
coupled with principal component analysis (PCA). He selected material removal,
toolwearrateandradialovercutasresponsevariablesandpulsecurrent(Ip),pulse
duration(Ton),dutycycle(Tau)anddischargevoltage(V)asinputparameters.He
hasdeterminedtheoptimalparametersettingbyusingthegreyrelationalgrades.The
results revealed that Taguchi was the most influencing parameter having 28.57 of
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