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Abstract: This paper is about analyzing optimum value 

of parameter in electrical eroding machining for Inconel 

800 with electrolytic copper as a tool and silicon carbide 

nano powder mixed in dielectric medium for improving 

the machining process.  This experiment was performed 

with variable input conditions to process response 

material rate, surface roughness and machining time are 

measured for individual experimental value of 

parameters.  To get optimum values of parameters with 

conditions of pulse on time, concentration, operating 

current and voltage.  The result of this ex

helped to improve the material removal rate and decrease 

the surface roughness. 

 

1. Introduction 
 

 The principle of electrical-discharge machining (EDM) 

is based on the eroding  metals by spark discharges[1

Fact  that when two current-conducting elements were 

separated by a small gap from each other, an arc is 

produced. at the point of contact betw

elements[4], we note that a small portion of the metal has 

been eroded away, leaving a small crater. EDM is 

primarily to machine tough-to-machine materials and 

high strength temperature resistant alloys. [5

be further applied for machining of  complex geometries 

in tiny batches or even on job-shop basis. The material to 

be machined  by EDM primarily electrical conductor[8].

 

2. Objective 

 

In recent years to increase the machining rate in electrical 

spark machining by adding the powder in dielectric 

medium(AEDM). Here the silicon powder added to 

dielectric medium to increase the material removal rate, 

also improve the surface roughness. The production rate 

is increased with 10% by reducing time of machining for 

tool steel. [9] 
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This paper is about analyzing optimum value 

ectrical eroding machining for Inconel 

800 with electrolytic copper as a tool and silicon carbide 

nano powder mixed in dielectric medium for improving 

the machining process.  This experiment was performed 

with variable input conditions to process response of 

material rate, surface roughness and machining time are 

measured for individual experimental value of 

parameters.  To get optimum values of parameters with 

conditions of pulse on time, concentration, operating 

current and voltage.  The result of this experiment has 

helped to improve the material removal rate and decrease 

discharge machining (EDM) 

is based on the eroding  metals by spark discharges[1-3]. 

conducting elements were 

separated by a small gap from each other, an arc is 

produced. at the point of contact between the those 

elements[4], we note that a small portion of the metal has 

been eroded away, leaving a small crater. EDM is 

machine materials and 

high strength temperature resistant alloys. [5-7]EDM can 

chining of  complex geometries 

shop basis. The material to 

be machined  by EDM primarily electrical conductor[8]. 

In recent years to increase the machining rate in electrical 

powder in dielectric 

medium(AEDM). Here the silicon powder added to 

dielectric medium to increase the material removal rate, 

also improve the surface roughness. The production rate 

is increased with 10% by reducing time of machining for 

3. Machining Plan

 

• Machining of Inconel 800 with electrolytic copper 

tool in medium of edm oil using EDM method

• Machining of Inconel 800 with silver coated 

electrolytic copper tool in medium of edm oil using 

EDM method  

• Machining of Inconel 800 with elect

tool in medium of edm oil using PMEDM 

method(silicon carbide)[10]

• Machining of Inconel 800 with silver coated 

electrolytic copper tool in medium of edm oil using 

PMEDM method(silicon carbide)[11

 

4. Machining Method
 

In this study, the machining were performed by both 

electrolytic copper and silver coated electrolytic copper 

by EDM method. [15-19]The EDM has been discussed 

briefly here with aid of its mechanism of working as 

follows. Fig.3.1. shows the EDM mechanism very clearly

 

       (a)                 (b)              (c)                  (d)

  

Figure 1. Schematic diagram of principle of EDM

 

5. Selection Of The Materials

 

Study was performed using Inconel 800 workpiece 

and dielectric medium as EDM oil further the tool

used is electrolytic copper[20-21]

 

OPTIMIZATION OF PARAMETERS IN ELECTRICAL SPARK ERODING MACHINING  

3. Machining Plan 

Machining of Inconel 800 with electrolytic copper 

tool in medium of edm oil using EDM method 

Machining of Inconel 800 with silver coated 

electrolytic copper tool in medium of edm oil using 

Machining of Inconel 800 with electrolytic copper 

tool in medium of edm oil using PMEDM 

method(silicon carbide)[10] 

Machining of Inconel 800 with silver coated 

electrolytic copper tool in medium of edm oil using 

PMEDM method(silicon carbide)[11-14] 

4. Machining Method 

machining were performed by both 

electrolytic copper and silver coated electrolytic copper 

19]The EDM has been discussed 

briefly here with aid of its mechanism of working as 

follows. Fig.3.1. shows the EDM mechanism very clearly 

 
(a)                 (b)              (c)                  (d) 

Schematic diagram of principle of EDM 

5. Selection Of The Materials 

Study was performed using Inconel 800 workpiece  

and dielectric medium as EDM oil further the tool 
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6. Preparation Of Dielectric
 

The dielectric medium is important medium in any kind 

of die sinking [21-22]Electrical Discharge Machine 

(EDM). 

        The dielectric tank in EDM machine used to hold 

the dielectric and the experiment is conducted for both 

setups . The tank was made by galvanized iron (GI) 

sheet, the thickness of the sheet is about 1.5 mm and 

dimension of the tank is (800mm X 490 mm X 350 mm). 

Total capacity of the tank is 50 liter but the whole set of 

experiments were conducted.[23-30] 

 

7. Experimental Study 
 

A typical EDM schematic diagram shown in the fig.3.6.at 

this set up the recirculated dielectric filters the debris 

deposited after machining.  

 

 
Figure 2. Schematic line diagram of EDM.

 

The added [24]powder was observed smaller in size so 

that the powder can easily recirculated with dielectric 

medium. The addition of the powder is increasing the 

spark gap compared to conventional type die sinking 

EDM [25]. The above shown line diagram is a typical 

model of experimental setup. 

 

8. Result and Analysis 
 

8.1 Performance Measures 
 

This section we discussed about the experimental setup 

and its corresponding results obtained from simple 

mathematical calculation by the silver  coated and 

standard electrolytic copper tool. The MRR and TWR 

values can be easily calculated by the help of following 

simple equation.  
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was observed smaller in size so 

that the powder can easily recirculated with dielectric 

medium. The addition of the powder is increasing the 

spark gap compared to conventional type die sinking 

EDM [25]. The above shown line diagram is a typical 

This section we discussed about the experimental setup 

and its corresponding results obtained from simple 

mathematical calculation by the silver  coated and 

ool. The MRR and TWR 

values can be easily calculated by the help of following 

 

MRR (g/min) = (Weight loss in work piece in g)/ 

(Machining time in min) 

TWR Value, the ratio between the weight loss of the tool 

electrode in grams and duration of machining in minutes.

TWR (g/min) = (Weight loss in tool electrode in g)/ 

(Machining time in min) 

 

MRR vs TWR
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Value, the ratio between the weight loss of the tool 

electrode in grams and duration of machining in minutes. 
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8.2 Comparison Of Silver Coated Electrolytic 

And Electrolytic Copper As Tool Effect With Mrr

 

MRR- electrolytic copper 

MRR! - silver coated electrolytic copper 
 

  

8.3 Comparison of MRR with electrolytic copper and 

silver coated electrolytic copper at 5A  
 

8.3.1 Surface Roughness  
 

At modern manufacturing strategy it can provide to 

achieve near-mirror surface finished over the machined 

surface. This is very important think to consider while 

performing high precision works. According to the 

literature survey the near-mirror phenomenon

possible to achieve with different methods. The 

improving the surface roughness value it observed 

reducing its numerical sense.  

 

8.4 Surface Roughness Measurement  
 

The surface roughness is measured on a surface text 

recorder of Mitutoyo Mfg.Co.Ltd, Japan make. It is 

measured in Rmax as a typical crest to valley distance in 

µm, normal to the average center line of the surface. 

Stroke length: 8 mm, Stylus speed: 2 mm/sec, Cut off 

value: 0.8 mm. 

 

8.5 Optimum Parameter Combination 
 

After investigate the several number experiment we can 

decide the optimum parameter combination of this total 

experimental examination. The optimum values were 

obtained in each combination of the peak current and 

specific concentration of metal powder.  
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At modern manufacturing strategy it can provide to 

mirror surface finished over the machined 

surface. This is very important think to consider while 

performing high precision works. According to the 

mirror phenomenon has been 

possible to achieve with different methods. The 

improving the surface roughness value it observed 

The surface roughness is measured on a surface text 

Ltd, Japan make. It is 

as a typical crest to valley distance in 

µm, normal to the average center line of the surface.  

Stroke length: 8 mm, Stylus speed: 2 mm/sec, Cut off 

e the several number experiment we can 

decide the optimum parameter combination of this total 

The optimum values were 

obtained in each combination of the peak current and 

6. Conclusion
 

From the study is has been concluded that the EDM has 

significant effect on the material removal rate and tool 

wear rate and also surface roughness. Electroplated with 

silver over electrolytic copper, it observed that the 

material removal rate has been inc

rate is slightly increased. And importantly it improves the 

roughness of the machined surface. Comparatively silver 

coated electrolytic copper provides the good result over 

the electrolytic copper. So, it is concluded and suggested 

to use in EDM.  
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