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Abstract— an experimental investigation was

1. INTRODUCTION
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means

or
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The four control parameters each are three level
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of

optimal

selected for discharge current, pulse on time, pulse off
time and servo feed using L27 orthogonal array based on
Taguchi design approach analyzing the responses MRR
and SR.
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2. EXPERIMENTATION

experiments to be conducted is 27. In this study, an L 27
OA based on Taguchi design are used machining

Wire EDM machine puts impulse voltage between
electrode wire and work piece through impulse source,
controlled by servo system, to get a certain gap, and
realize impulse discharging in the working liquid
between electrode wire and work piece. Numerous tiny
holes appear due to erosion of impulse discharging, and
therefore get the needed shape of work piece (Shown in
Fig. 1).For this experiment the whole work can be down
by Wire Electric Discharge Machining, model Electronica

parameters like discharge current, pulse on time, pulse
off time and servo feed setting were varied to conduct 27
different experiments and the measurements weights of
the work piece were taken for calculation of MRR.
Minitab software was used to analysis the findings.The
levels of experiment parameters are like discharge
current, pulse on time, pulse off time and servo feed
setting shown in Table 1 and the Response are depicted
in Table 2.

EZEECUT-WEDM with servo-head (constant gap) and
positive polarity for electrode was used to conduct the
experiments. Distil water as a dielectric fluid, with side
flushing of copper tool. Experiments were conducted
with positive polarity of electrode.

Fig 1. Wire Electric Discharge Machining

3. TAGUCHI DESIGN EXPERIMENTS IN MINITAB
Taguchi designs provide a powerful and efficient method
for designing products that operate consistently and
optimally over a variety of conditions. Taguchi proposed
several approaches to experimental designs that are
sometimes called "Taguchi Methods." These methods
utilize two, three, four, five, and mixed-level fractional
factorial designs. Taguchi refers to experimental design
as "off-line quality control" because it is a method of
ensuring good performance in the design stage of
products or processes. In the experiment using four
factors and each are three levels then total number of
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4. FLOW CHART OF EXPERIMENT

it is evident that the other factors did not influence MRR
much when compared to Ip[13]. MRR increased with Ton
from 110 μs to 118 μs. As the pulse-on time increases,
the total energy supply to the workpiece is more, so
more material is eroded from workpiece [14-15].MRR
slightly increasing with increase in pulse off time and
servo feed is not significantly affected the MRR according
the Analysis of variance table. In the table that are shown
in Table 3 and this table indicts the columns characterize
sources of variation, Degrees of Freedom (DF),
Sequential Sum of Squares (Seq SS), Mean of Squares
(MS), statistic F and P.

Fig. 2 Main effect plots for MRR

5. RESULT AND DISCUSSIONS
In This chapter are related about influences of MRR and
SR in WEDM and finding the result which factors
discharge current, pulse on time, pulse off time and
servo feed of Copper tool, is most with mild steel work
piece important with help of orthogonal array based on
Taguchi L27 design.

In the analysis of variation of define different parameters

5.1 INFLUENCES ON WEDM PARAMETERS ON

effects and the column P is indicating the probability of

MRR

acceptances if our confidence levels is 95 %. According
to this rules the value of column P is greater than 0.05,

The effects of several machining parameters likes Ip, Ton,
Toff, and SF on MRR are shown in Fig. 2. This figure
describes that discharge current (Ip) is directly
proportional to MRR. This is expected because an
increase in pulse current produces more sparks, which
produces the greater temperature, causing more
material to melt and erode from the work piece. Besides,
© 2015, IRJET.NET- All Rights Reserved

those parameters is not significantly affected. So the
table 3 indicates SF is not significantly affected. But other
parameters are affected significantly. Table 4 indicates
which factor is more important as compare to other
parameters. According to this table Ip is more important
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than Ton, Toff and SF important respectively.

MRR increased with Ton from 110 μs to 118 μs. As the
pulse-on time increases, the total energy supply to the
work piece is more, so more material is eroded from
work piece. The analysis of variances Table 5 is indicates
the Ip is significantly affected and other factors is not
affected the SR. Table 6 shown the response table for SR
according to this table Ip is more important than Ton, Toff
and SF important respectively.

5.2 INFLUENCES ON WEDM PARAMETERS ON SR
The main effect plots of SR are shown in Fig. 3. This
figure indicates that discharge current has the most
important influence as compared to other factors,
because higher pulse current causes more energy to be
released for melting leading to formation of cracks and
hence resulting a poor surface finish. When pulse-on
time is increasing SR increases up to a maximum level
then it starts to decrease slightly. As the pulse-on time
increases, the total energy supplied to the work piece is
more, so more material is eroded from the surface of
work piece resulting in increase of SR. But with higher
pulse-on time, the plasma formed between the inter
electrode gap hinders energy transfer thus small craters
are formed, so SR reduces. Pulse off time and servo feed
system is not significantly affected the surface finish.

6. CONCLUSIONS
L27 OA based Taguchi design was used to study MRR and
SRon Mild tool steel with side impulse flushing. MRR is
affected by Ton and Toff. It decreases and slightly
increases with Ton.
The following conclusions are described.


Finding the result of MRR discharge current is
most influencing factor and then pulse duration
time and the last is pulse off time than servo
feed. MRR increased with the discharge current

Fig. 3 Main effect plots for SR

© 2015, IRJET.NET- All Rights Reserved

(Ip).

Page 1061



International Research Journal of Engineering and Technology (IRJET)

e-ISSN: 2395 -0056

Volume: 02 Issue: 04 | July-2015

p-ISSN: 2395-0072

www.irjet.net

In the case of surface roughness the most
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