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Abstract In manufacturing industries the right selectionfananufacturing condition is one of the most impant aspects to
take into consideration in the majority of proceasid particularly in processes related to Electriagddbharge Machine (EDM).
The EDM is a non-traditional machining process thahvolved a transient spark discharge through thkiifl due to the
different between the electrode and the work piebain aim of this project is optimization the varnirs machine process
parameters on surface roughness in EDM. The litewad survey suggests that proper selection of inpatameters will play a

significant role in EDM also, obtain that pulse otime, pulse off time and discharge current have theghest impact on the
surface roughness.
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l. INTRODUCTION

Electric Discharge Machine is one of the most ameumanufacturing and non-traditional machiningcpss which is more
efficient than traditional machining process due&se of machining of difficult to machine matenigth difficult shapes and also
electric energy is used to generate electric saatkmaterial removal mainly occurs due to thermakgy of the spark. It can be
used the machine complex geometries in least batwheven on job shop basis.

Principle of EDM

In the EDM process the metal is removing from tlurkapiece due to erosion case by rapidly recursipgrk discharge taking
place between the tool and work piece. Show thehar@cal set up and electrical set up and electcicalit for electro discharge
machining. A thin gap about 0.025mm is maintainetieen the tool and piece by a servo system il FRpth tool and work

piece are submerged in a dielectric fluid. Kero#eD® oil/deionized water is very common type ofdid although gaseous
dielectrics are also used in certain cases.
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Fig-1 Diagram of Electric Discharge Machining

Such localized extreme rise in temperature leadsaterial removal. Material removal occurs duengtant vaporization of the
material as well as due to melting. The molten iristaot removed completely but only partially.
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Fig-2 Working principle of EDM

As the potential difference is withdrawn as shownFig. 1.2, the plasma channel is no longer sustais the channel

collapse, it generates pressure or shock waveshvehiacuates the molten material forming a crateemoved material around
the site of the spark.

Il. EFFECT OF INPUT PARAMETRS
Based on the discharge phenomena, the effect muginput parameters on surface roughness(Ragdssbed below.

Discharge current:

The discharge current (Id) is a measure of the peupplied to the discharge gap. A higher curreat$ to a higher pulse

energy and formation of deeper discharge cratengs ihcrease the surface roughness (Ra) value.l&iyneffect on Ra is
produced when the gap voltage is increased

Pulse-on time:

Machining takes place only during the pulse-on t{ffien). When the tool electrode is at negative pid& material removal

from the anode (work piece) take place by bombardroghigh energy ejected from the tool surfaceth same time positive
ions move towards the cathode.

The whole machining process is carried out during tme. The spark gap is bridged, current is ggadrand the work is
accomplished. The longer the spark is sustaineck nsothe material removal. Consequently the resyltiraters will be broader
and deeper. Therefore, the surface finish will begher. Obviously with shorter duration of sparke surface will be batter.
With a positively charged wok piece the spark lsaie tool and strikes the work piece resultinghs machining. More sparks
produces much more wear. Hence, this process bglpute opposite to normal process in which thé vesars more during

finishing than roughing.[9]
Pulse-off time:

A non-zero pulse off time a necessary requirem@nEDM operation. Discharge between the electréelgds to ionization of
the spark gap. Before another spark can take plheanedium must de-ionize and regain its dielecttiength. This take place
some finite time and power must be switched offrifuthis time. Too low values of pulse-off time magd to short.

Arc gap (or Gap):

The arc gap is distance between the electrode arnkl piece during the process of EDM. It may beathlhs spark gap. Spark
gap can be maintained by servo system.

Duty cycle @):

It is a percentage of the on-time relative to thtaltcycle time. This parameter is calculated hydiing the on-time by the total
cycle time (on-time pulse off-time).

Ton

i Ton + Toff
Voltage (V):

It is a potential that can be measure by volt @lso effect to the material removal rate and adldwo per cycle. Voltage given
by in this experiment is 50V.
Diameter of electrode (D):

It is an electrode of Cu-tube there are two différgize of diameter 4mm and 6mm in this experim&hts tool is used not
only as an electrode but also for internal flushing

Over cut:
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It is a clearance per side between the electroddhanwork piece after the machining operation.

M. MACHINING CHARACTERISTIC

This study investigates the machining charactesssuch as surface roughness. These are the mustaokey indicators
used by many manufacturers.

Surface Roughness (SR):
Surface roughness is usually defined as the dewiati a surface from an ideal level and is definedording to international

standard (ISO 4287:1997). The arithmetic mean sarfaughness Ra is defined as deviation of aaserrfrom a theoretical
center line (Reay Over a measuring length Lm (Fig-3). Surface rowags is generally dependent on cutting tool gegmtol
material, work piece geometry, work piece mategatting conditions, cutter run-out, machine-tagldity etc.
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Fig-3 Arithmetic mean surface roughness‘Ra
Surface roughness most commonly refers to the ti@mig in the height of the surface relative to femence plane. It is

measured either along a single line profile or glarset of parallel profiles (surface maps). lassially characterized by one of
the two statistical height descriptors advocatedtliyy American National Standards Institute (ANSHd ahe International

Standardization Organization (ISO) (Anonymous, 192B5). There is Ra, CLA (center line average).
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V. LITRETURE REVIEW

Vikas at al (2014}, They have find out the effect of different inputrameters over the surface roughness in EDM usieg t
Grey-Taguchi method and also found that currentlbegker impact over the SR and also the experirhema predicted value
was much closed to each other for an EN 41 matdriahis paper finding the various surface rougisnéke Ra, Rqg, Rsk,Rku

and Rsm.
Shashikant at al (20143, evaluated the effect of pulse-on time, pulsetiffe, discharge current and voltage on surface

roughness of EDM with an EN19 material due to mdgftum and chromium. The experiment conducted ag3korthogonal

array based on Response Surface Method (RSM). @bsgrved that for Ra value of peak current andepoistime was most

significant feature. Ra value decrease with a deserén peak current as well as pulse on time.

N.Annamalai at al (2014¥! has presented the mathematical modeling of EDM WISI 4340 steel. The effect of MRR and
SR with process parameters taken in to consideratgre the pulse-on time, pulse-off time and paakent. The three level full
factorial design was choosing. Finally the sigrifit of the models were checked using the ANOVA. Wikee pulse-on time
increase the roughness average values also incgeabatter surface roughness, the pulse-on tinst beioptimum. There is no

change in Ra value when pulse-off time is increase.
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Fig-4 (a) Effect an pulse on time surface rougbhnés Effect an peak current on surface roughasdgc) Effect an pulse off
time on surface roughness.
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Milan kumar Das at al (2014, evaluation the effect of the EDM on such progemsmeters like as pulse-on time, pulse=off
time, discharge current and voltage of MRR and 8RM 31 steel tool. For a experimental plan centahposite design (CCD)
was used. Experiment result shows that with arease in current and pulse—on time. Surface roughvedse increase in the
experimental regime.

Chandramauli at al (2014, they have optimize the optimal process parametefSDM a RENE 80 nickel steel alloy
material. For current 60A, pulse on timgséand pulse off time value is i€ The surface finish is better than other valu&lvh
shoes that in the fig. The SR value is increash imnitreases current and pulse on time but incre@@bdncrease in pulse off time.
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Fig-5 (a) Main effect plot of mean value for SR), Kain effect plot of S/N ratio for SR.

Saeed Daneshmand at al (2018) have defined that MRR, Tool Wear Rate and SurRaeghness for NiTi alloy. When the
increase of pulse current in NiTi alloy, SR valuerease. To obtain the least amount of SR, thé \edise of pulse current and
pulse on time should be chosen and the off timevdxt two pulses should be increase.

V. CONCLUSION

After the literature survey concluded that effesfsmachining characteristics on electric dischamggchine using different
materials. An also conclude that the machining @se®f electric discharge machine influence thehmagy performance.

The surface roughness (SR) value will result indsatnachining process parameters like a pulserma, tpulse off time and
discharge current. EN21 is a work material which 3% steel nickel steel is used to capable ofgokéeat treated to produce an
excellent resistance to shock combined with a kessiength.
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