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Abstract— The EDM is a non-traditional machining process
that involved a transient spark discharges through the fluid
due to the difference between the electrode and the work
piece. In PMEDM process Powder of different material is
being suspended in dielectric during machining, numerous
research results show that PMEDM process improve the
MRR, surface roughness and surface quality. In the present
work, it is aimed to perform Powder mixed electro discharge
machining of Al 1045 material of specified depth using
electrode made from copper material while Graphite powder
of varied concentration is suspended in dielectric. Taguchi
orthogonal array has been used for present experimentation.
Discharge current (Ip), Gap voltage (Vg), Pulse-on time
(ton).

Key words: PMEDM, Process Parameter, Response Surface
Methodology

. INTRODUCTION

Electrical Discharge Machining (EDM) is a non- traditional
machining process which is more efficient than traditional
machining process due to ease of machining of difficult-to-
machine material with difficult shapes and also electrical
energy is used to generate electrical spark and material
removal mainly occurs due to thermal energy of the spark. It
can be used the machine complex geometries in least
batches or even on job-shop basis.

In the process the metal is removing from the work
piece due to erosion case by rapidly recurring spark
discharge taking place between the tool and work piece.
Show the mechanical set up and electrical set up and
electrical circuit for electro discharge machining.
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Fig. 1: Diagram of Electric Discharge Machining
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1. DESIGN OF EXPERIMENT

With the help of literature review, findings from the
literature and gaps identified from the literature, the present
work is focused on the effect of different processing
parameters such as Discharge current, gap voltage, Pulse on
time on machine response characteristics such as MRR,
TWR and Overcut using copper electrode. The (statistical)
Design of Experiments (DOE) is an efficient procedure for
planning experiments so that the data obtained can be
analyses to yield valid and objective conclusions. the
structural shape of rim makes a difficulty

A. Phase of Design of Experiment

— Planning

—  Screening

—  Optimization
—  Verification

B. Response Surface Methodology

Response surface methods are used to examine the
relationship between one or more response variables and a
set of quantitative experimental variables or factors. These
methods are often employed after you have identified the
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important controllable factors and you want to find the C. EDM Process Parameters and Levels:
factor setting that optimizes the response. S
— MRR, TWR, Overcut
— Duty cycle
— Discharge current
—  Diameter of electrode
— Powder Concentration
— Pulse ontime

— Voltage
— Pulse of time
— Arcgap
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Results for: Worksheet 2
Box-Behnken Design
Factors: El Replicates: 1
Base runs: 1s Total runs: 1s
Base blocks: 1 Total blocks: 1
Center points: 3
|
EH worksheet 2 =
e c1 | cz2 | c3 | c4 | c5 | C6 | c7 |
StdOrderl RunOrderl PiType | Blocks | Discharge Currenll Gap Voltagel Pulse On Timel
1 14 ] 0 1 17 40 240
2 11 2 2 1 17 25 250
3 F a3 z2 1 25 25 240
4 6 4 2 1 25 40 200
5 3 5 2 1 E] 55 240
6 13 5 0 1 17 40 240
7 15 ¥ o] 1 17 40 240
8 9 8 2 il A7 25 200
a 7 B 2 1 E] 40 280
10 1z 10 z 1 17 55 Z80
11 4 11 2 1 25 55 240
12 1 12 2 1 9 25 240
13 =] 13 2 1 25 40 280
14 10 14 2 1 1T 55 200
15 5 15 2 1 E) 40 200
< [l

D. Experimental Result:

FH Worksheet 2 =

-+ c5 Ce Cci ca c9
Discharge Current| Gap Voltage Pulse On Time MRR TWR
1 7 40 240 15.80 0.032
2 7 25 280 17.32 0.051
3 25 25 240 19.21 0.064
4 25 40 200 17.36 0.041
5 9 585 240 13.50 0.015
6 17 40 240 1534 0.026
7 17 40 240 15.30 0.024
8 17 25 200 13.07 0.021
9 9 40 280 1487 0.011
10 17 55 280 16.92 0.048
11 25 55 240 18.38 0.057
12 9 25 240 12.59 0.013
13 25 40 280 20.97 0.072
14 17 85 200 14.35 0.034
15 9 40 200 11.02 0.019
C [

1) Using Minitab 16.0
— Residual Plots For MRR & TWR
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I11. CONCLUSION

When the current 25A, Pulse on time 280 ps and Gap
Voltage 40us the. Also conclude that the when the pulse on
time 200 ps the tool wear rate is better as compare to other
machining parameters

As conclused that the machining process of electric

discharge machine influence the machine performance
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