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Abstract

In this paper experimental investigation was carried out to optimize the MRR, SR, TWR, MH, WLT with using PEDM. The
experiment was carried out on Al-Si alloy with using L31 & L9 orthogonal array was used for experimentation. The DOE is done
by RSM & Taguchi Method. The analysis done by MINITAB software. The optimization done by using gray relational analysis.
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l. INTRODUCTION

There is a large capability to work lightweight, compact and slim mechanical parts now days; for that, there has been a more
interest in the Advanced materials. Those Advanced materials having some significant specifications such as High Strength, High
Stiffness, good shock absorbing capacity, Low thermal reactant & greater fatigue Strength, which groove them suitable component
for Modern day Industrial application applied in Mold & Die manufacturing industries, Aerospace component, Medical instruments
& Automotive Industries [1,2]. A present day manufacturing industries are confronting difficulties from their propelled materials
like Super Alloys(SA), Ceramics & Composites, which are hard in structure and difficult to machining, require high precision
work and surface quality, which has greater machining cost. To collab with these difficulties, the development of suitable
machining systems to enhance this growth is need because the traditional processes are unable to withstand with those problems
& hence, results in low Material Removal Rate (MRR), improved Tool Wear Rate(TWR) & low Surface Finish (SF) [3].

Electrical discharge machining (EDM) is Thermal process, has formerly started, more than 60 years its use for, giving specific
ability to machine “Difficult- to- machine” components in the manufacturing of Forming tools, Dies & Molds and successive
Machining of Advanced materials [1-5]. The Material removing in EDM is carry out by a series of fluctuate electrical discharges
in the surrounding of a dielectric material, produces extreme localized heating in the environment of the discharge phase, high
enough to melt & even vaporize the workpiece material. Since, there is no direct contact between tool and workpiece, the Material
Removal is not carried out by the Mechanical process of a cutting or abrasive tool action. Hence, machining in EDM is not
dependent on a Mechanical Properties of workpiece material, rather, it depends on the Thermal Properties (TP), and thus machining
can be carried out at without considering high hardness. As a result, EDM become very famous in tool and Die manufacturing
firms, in that difficult designs with small tolerances can be introduced on Difficult- to- Machine materials [6].

Addition of conductive powders in the dielectric medium affects the energy distribution and sparking efficiency by lowering the
dielectric strength, which consequently alters the surface finish and micro-hardness after machining [7,8]. The process called
powder mixed electric discharge machining (PMEDM) uses powders which are electrical conductive. Studies have shown that a
number of improvements can be attained in such areas as machining efficiencies, material MRR, and surface quality (SQ) using
different types of powders. Some of Powders that have been experimented upon include: Ni, Co, Fe, Al, Cr, Ti, Cu, Si, C & Mo,
with grain(particle) sizes ranging between 1 to 100um. These powders also form part of the plasma channel in the molten state and
alloy with the recast layer under appropriate machining conditions [9].

Il. TOOL ELECTRODE & POWDER

From researcher Droza[1998],Tool electrode Material must be Electrically conductive. In general, There are a broad scope of
material elements can be utilized to produce electrodes, for example brass, tungsten carbides(TC), Electrolytic Copper, Copper-
tungsten(CT) compounds, Silver- tungsten combination, Tellurium- copper alloys, copper- graphite alloys, Graphite etc. In flow
study, cylindrical metal device anode with measurement of 25 mm is utilized. Copper powder (40 um) was blended into the
dielectric
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Fig. 1: Sample Workpiece and Brass Electrode

I11. LEVEL OF INPUT PARAMETER

Experimental design done on Mini Tab software by using response surface methodology & taguchi method. There are four input
parameters with there different levels are shown in following table 1 & 2 respectively.

Table—1
Levels of input parameter
Sr.No. | I | V | Ton | Pc
1 5 140| 50 | O
2 1050 ] 75 | 1
3 15 | 60 | 100 | 2
4 20| - | 125] 3
5 25| - | 150 | 4
Table -2
Levels of input parameter
Sr.No. | | V | Ton | Pc
1 5 (40| 50 | O
2 10 |50 | 100 | 1
3 15|60 ] 150 | 2

1V. EXPERIMENTAL COMBINATION FOR EXPERIMENT BY RSM & TAGUCHI METHOD

Table -3

Experimental Combination for Experiment by Response Surface Methodology
SrNo. | | V | Ton
1 15 | 50 | 125
15 |50 | 75
5 | 60 | 150
15 | 50 | 100
15 | 50 | 100
15 | 50 | 100
15 | 50 | 100
20 | 50 | 100
9 25 | 40 | 150
10 15 | 55 | 100
11 5 |40 | 50
12 25 40| 50
13 25|60 | 50
14 25140 | 50
15 15 | 45 | 100
16 5 | 60| 50
17 5 |40 | 50
18 15 | 50 | 100
19 25 | 60 | 150
20 25 | 40 | 150
21 25 | 60 | 150
22 15 | 50 | 100
23 5 | 40 | 150
24 15 | 50 | 100
25 5 | 60 | 150
26 5 |40 | 150

XN |gA~|W(N
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Experimental Combination for Experiment by Taguchi Method

27 15| 50 | 100
28 251|160 | 50
29 5 | 60| 50
30 10 | 50 | 100
31 15 | 50 | 100
Table -4

Sr No. | V Ton
1 5 50 40
2 5 | 100 | 50
3 5 | 150 | 60
4 10 | 50 50
5 10 | 100 | 60
6 10 | 150 | 40
7 15 | 50 60
8 15| 100 | 40
9 15| 150 | 50

V. MESEASMENT OF PARAMETERS

Response parameter measured for RSM experimental combinations are shown below
Table -5
Response parameter measured

SrNo. | MRR TWR SR WL MH
1 130.12 | 40.12 6.1 | 3512|7512
2 116 93.7 59 24.8 | 68.15
3 120.86 | 19.25 7.1 1924 | 49.14
4 125.12 | 90.14 6 21.89 | 61.02
5 125.12 | 90.05 6 2248 | 62.12
6 12512 | 92.8 6 2547 | 70.12
7 12512 | 928 6 2547 | 70.12
8 125.12 | 10423 | 7.12 | 2512 | 68.11
9 110.1 92.8 89 | 2547 | 70.12
10 160 90.4 6.3 | 2212 | 65.12
11 109.08 | 85.2 4.01 | 19.42 | 62.12
12 115 38.1 58 | 1215 | 42.23
13 125.12 | 13012 | 65 | 26.32 | 78.92
14 110.1 92.8 | 7.046 | 25.47 | 70.12
15 108.35 | 42.15 6 2221 | 49.1
16 21412 | 11512 | 5.25 | 23.12 | 69.12
17 65.26 | 51.08 | 5.65 | 214 | 501
18 135.12 | 145.36 | 5.78 | 30.45 | 76.25
19 340.12 | 112.09 | 8.12 | 25.1 | 68.25
20 80.24 | 49.12 | 7.12 | 1512 | 53.12
21 112.45 | 92.8 15.2 | 2547 | 70.12
22 125.12 | 140.74 6 2212 | 69.28
23 39.02 35.8 504 | 152 | 51.2
24 125.12 | 95.12 6.1 | 20.12 | 65.23
25 225.12 | 149.12 | 5.12 | 42.28 | 85.14
26 49.25 | 3518 | 4.12 | 11.24 | 7145
27 12512 | 92.8 6 2547 | 70.12
28 110.1 92.8 | 7.046 | 25.47 | 70.12
29 65.25 | 51.12 53 [30.12 | 70.24
30 125.12 | 102.12 | 5.2 | 28.69 | 77.42
31 125.12 | 1014 6 251 | 681
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VI. RESULT & DISCUSSION

A.  Main effect graph plot for Response Parameters by Taguchi Method
1) Main effect graph plot for MRR-

Main Effects Plot for Means
Data Means
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Fig. 5.1: Main Effect Plots for MRR

The effect of different Machining variables like Ip, Ton & V on Material removal rate(MRR) are appeared in figure 5.1. This figure
shows that discharge Current(lp) is directly corresponding to MRR. this is normal in light of the fact that an improvement in pulse
current produces more strong sparkle, which creates high Temperature, making progressively Material melt & erode from work-
piece. Beside, it is apparent that other parameter didn't impact MRR much when contrasted with Ip. MRR increase the parameter
Ton from 50 ps to 100 pus, & afterword it began to diminish. As the beat on time expands, the complete vitality transfer to the work-
piece is high, so progressively Material is disintegrated from work- piece.

71 Main effect graph plot for Tool Wear Rate

Impact of Electric Discharge machining(EDM) Parameters on tool wear rate(TWR) is appeared in Figure 5.2, demonstrates that I,
is directly changes with tool wear rate(TWR). As |, builds the pulse energy increments and in this manner more heat Energy is
created in the Work- piece & Tool interface that prompts increase Melting & evaporation of an electrode. One can decipher that I,
has a huge direct effect on tool wear rate(TWR). pulse on time is 32 conversely relative to Tool wear rate(TWR). At larger Ton,
large energy is discharged between IEG bringing about separation of Dielectric liquid, subsequently Carbon(C) particles are
discharged. All particle get stored on the brass tool surface shaping a defensive layer, which is fundamentally a thick carbon layer
that decreases tool wear rate(TWR)[ habib, 2009]. In case of gap voltage, TWR is firstly reduced as it increases from 40V to 50V.

Main Effects Plot for Means
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Fig. 5.2: Main Effect Plots for TWR
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) Main effect graph plot for To surface finish
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Fig. 5.2: Main Effect Plots for SR

when pulse ON time is expanding Surface roughness increments up to a most higher level then it begins to Decrease slightly. As
the pulse ON time increase, the Total Energy provided to a workpiece is more, so increasingly Material is corroded from the outside
of Work- piece bringing about increment of Surface roughness. In any case, with more pulse ON time, plasma deformed between
Inter electrode gap hinders Energy Transfer thus small craters are formed, so Surface Roughness reduces. As the gap voltage
increases, it increases the intensity of the electric field formed and thus the Overall Energy supply to the work- piece is more, so
progressively Material is corroded from work- piece. Therefore the SR increased as the gap voltage increased from 50V to 60V.
41 Main effect graph plot for White Layer Thickness

The impact of the different Machine variables Ton, I, & V on White layer thickness are appeared in main effect plot Figure 5.4.
This graph demonstrates, that pulse current is directly corresponding to White layer Thickness. Large pulse on current(C) creates
more release energy at spark Point bringing about deposition of recast lap on the work-piece Surface [ caydas 2007] .
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Fig.5.4-main effect plot WL

Z)Main effect graph plot for Microhardness-

From Main effect Plot, It can be examined that shown in Figure 5.7 that vickers micro-hardness parameter increments with
increment in Ip. At the point, when I, was expanded, progressively Number of carbon(C) Particle was gathered on Machined surface
& subsequently, because of more heat generation & fast Chilling of Reset Layer the hardness of Machined surface was expanded
(Dewangan et al., 2014). While, the hardness value initially expanded and afterward diminished with increment in Ton and V , on
the grounds that with longer Pulse ON-time & high voltage cause progressively creaking of the dielectric liquid, as there was
increasingly visit frequent melt Expulsion prompting the arrangement of more deep and large crater on Surface of Workpiece.
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Fig. 5.5: main effect plot MH

VII.GRAY RELATIONAL ANALYSIS

In Grey relational analysis (GRA) method, the determined Performance points of interest are in standardized between zero(0) to
one(1). This progression is known as a dark social age step. At that point dependent on the standardized dark social information
the Coefficient will be estimated. At that point, we acquire the dark social note by computing the social normal dim coefficients.
The general response to the presentation relies upon the dim social note. This procedure changes over a various Response
streamlining issue in a solitary reaction advancement issue. The Relational evaluation Grey relational analysis (GRA) to be the

Obijective capacity.

. Signal to Noise(S/N) Ratio for Response Parameters

Table shows Signal to Noise ratio for Response Parameters

Sr.No. | MRR(SNR) | TWR(SNR) | SR(SNR) | WL(SNR) | MH(SNR)
1 | 42.2868810 | -32.0953 | -15.7066 | -30.9111 | -37.5151
2 | 41.2801598 | -39.4348 | -15.417 | -27.889 | -36.6693
3 | 41.645658 | -25.6886 | -17.0252 | -25.6841 | -33.8287
4 | 41.9465471 | -40.132 | -15563 | -27.6236 | -36.5692
5 | 40.8354638 | -38.6088 | -12.0629 | -25.765 | -35.8646
6 | 40.6957831 | -31.6185 | -15.2686 | -21.6915 | -32.5124
7 | 40.8574638 | -42.2869 | -16.2583 | -28.4057 | -37.9437
8 | 44.8239965 | -40.3599 | -17.0496 | -28.0004 | -36.6642
9 [ 40.7590259 | -39.351 | -18.9878 | -28.1206 | -36.9168
10 | 41.9653471 | -39.1234 | -15.9868 | -26.8957 | -36.2743
11 | 40.3574638 | -38.6088 | -12.0629 | -25.765 | -35.8646
12 | 44.0823996 | -31.6185 | -15.2686 | -21.6915 | -32.5124
13 | 40.7549029 | -42.2869 | -16.2583 | -28.4057 | -37.9437
14 | 412139581 | -39.351 | -16.9589 | -28.1206 | -36.9168
15 | 41.9465471 | -32.496 | -15563 | -26.931 | -33.8216
16 | 40.8354638 | -41.223 | -14.4032 | -27.2798 | -36.7921
17 | 40695783 | -34.165 | -15.041 | -26.6083 | -33.9968
18 | 46.613144 | -43.2489 | -15.2386 | -29.6717 | -37.6448
19 | 36.292941 | -40.9913 | -18.1911 | -27.9935 | -36.6821
20 | 42.6143927 | -33.8252 | -17.0496 | -23.591 | -34.5052
21 | 50.6326434 | -39.351 | -23.6369 | -28.1206 | -36.9168
22 | 38.0878184 | -43.2489 | -15.2386 | -29.6717 | -37.6448
23 | 41.0191892 | -31.0777 | -14.0486 | -23.6369 | -34.1854
24 | 50.6326434 | -39.5654 | -15.7066 | -26.0726 | -36.2889
25 | 31.8257453 | -43.4707 | -14.1854 | -32.5227 | -38.6027
26 | 41.9465341 | -30.9259 | -12.2979 | -21.0153 | -37.08
27 | 47.0482816 | -43.2489 | -15.2386 | -29.6717 | -37.6448
28 | 33.8481247 | -39.351 | -16.9589 | -28.1206 | -36.9168
29 | 41.9465371 | -34.1718 | -14.4855 | -29.5771 | -36.9317
30 | 40.8357638 | -40.1822 | -14.3201 | -29.1546 | -37.7771
31 | 36.2916103 | -31.0777 | -14.0486 | -23.6369 | -34.1854

All rights reserved by www.ijste.org 6



Experimental Investigation of Al-Si Alloy using PEDM Machine
(1JSTE/ Volume 7 / Issue 5/ 001)

#. Grey Relational Value-

Grey relational value for MRR, SR, TWR, MH & WLT given in following table

Sr.No. | MRR(GRR) | TWR(GRR) | SR(GRR) | WL(GRR) | MH(GRR)

0.30255729 | 0.838299838 | 0.813226 | 0.2306701 | 0.233512

0.25566257 | 0.426734427 | 0.831099 | 0.5631443 | 0.395945

0.27180339 1 0.723861 | 0.742268 | 0.83896528
0.28595151 | 0.454146454 | 0.822163 | 0.6568943 | 0.56210674
0.28595151 | 0.454839455 | 0.822163 | 0.6378866 | 0.53647168
0.28595151 | 0.433664434 | 0.822163 | 0.5415593 | 0.35003496
0.28595151 | 0.433664434 | 0.822163 | 0.5415593 | 0.35003496
0.28595151 | 0.345653346 | 0.722073 | 0.5528351 | 0.39687718
9 0.23606775 | 0.433664434 | 0.563003 | 0.5415593 | 0.35003496
10 0.40179342 | 0.452144452 | 0.795353 | 0.6494845 | 0.46655791
11 0.23268017 | 0.492184492 1 0.7364691 | 0.53647168
12 0.25234141 | 0.854854855 | 0.840036 | 0.970683 1

13 0.28595151 | 0.146300146 | 0.77748 | 0.5141753 | 0.14495456
14 0.23606775 | 0.433664434 | 0.728686 | 0.5415593 | 0.35003496
15 0.23025573 | 0.823669824 | 0.822163 | 0.6465851 | 0.83989746
16 0.58153437 | 0.261800262 | 0.889187 | 0.617268 | 0.37333955
17 0.08714713 | 0.754908755 | 0.853441 | 0.6726804 | 0.81659287
18 0.31916307 | 0.028952029 | 0.841823 | 0.3811211 | 0.20717781

O|INO(O|BD|W[IN|F-

19 1 0.285131285 | 0.632708 | 0.5534794 | 0.39361454
20 0.13689804 | 0.77000077 | 0.722073 0.875 0.746213
21 0.24387247 | 0.433664434 0 0.5415593 | 0.35003496
22 0.28595151 | 0.064526065 | 0.822163 | 0.6494845 | 0.36961081
23 0 0.872564873 | 0.907954 | 0.8724227 | 0.79095782
24 0.28595151 | 0.415800416 | 0.813226 | 0.7139175 | 0.46399441
25 0.61806709 0 0.900804 0 0

26 0.03397542 | 0.877338877 | 0.99017 1 0.31903985

27 0.28595151 | 0.433664434 | 0.822163 | 0.5415593 | 0.35003496
28 0.23606775 | 0.433664434 | 0.728686 | 0.5415593 | 0.35003496
29 0.08711392 | 0.754600755 | 0.884718 | 0.3917526 | 0.34723841
30 0.28595151 | 0.361900362 | 0.893655 | 0.4378222 | 0.17991144
31 0.28595151 | 0.367444367 | 0.822163 | 0.5534794 | 0.39711023

€. Grey Relational Coefficient

Grey Relational Coefficient shown in following table

Sr.No. | MRR(GRC) | TWR(GRC) | SR(GRC) [ WL(GRC) | MH(GRC)
0.5891215 | 0.860807318 | 0.84262 | 0.56518572 | 0.566095
0.57328358 | 0.635620595 | 0.855505 | 0.69596413 | 0.62342
0.57863787 1 0.783613 | 0.79508197 | 0.861301
0.58341407 | 0.646891811 | 0.849014 | 0.74454306 | 0.695462
0.58341407 | 0.64718194 | 0.849014 | 0.73415326 | 0.68328
0.58341407 | 0.638432799 | 0.849014 | 0.6856638 | 0.606073
0.58341407 | 0.638432799 | 0.849014 | 0.6856638 | 0.606073
0.58341407 | 0.604468234 | 0.782517 | 0.69100623 | 0.623783
9 0.5669152 | 0.638432799 | 0.695896 | 0.6856638 | 0.606073
10 0.62570134 | 0.646055119 | 0.830119 | 0.74045802 | 0.652128
11 0.56582854 | 0.663211112 1 0.79143294 | 0.68328
12 0.57219414 | 0.873251748 | 0.862096 0.971518 1

13 0.58341407 | 0.53946166 | 0.817982 | 0.67302689 | 0.53907
14 0.5669152 | 0.638432799 | 0.786588 | 0.6856638 | 0.606073
15 0.56505339 | 0.85010146 | 0.849014 | 0.7388717 | 0.861993
16 0.70498712 | 0.575307876 | 0.900241 | 0.72320596 | 0.614756
17 0.52277936 | 0.803153989 | 0.872175 | 0.75339806 | 0.845018
18 | 0.59494171 | 0.507344324 | 0.863426 | 0.61771144 | 0.55778
19 1 0.583135019 | 0.731373 | 0.69131403 | 0.622516
20 0.53673928 | 0.813008639 | 0.782517 | 0.88888889 | 0.797584
21 0.56943473 | 0.638432799 0.5 0.6856638 | 0.606073
22 0.58341407 | 0.516669319 | 0.849014 | 0.74045802 | 0.61335
23 0.5 0.886968993 | 0.915712 | 0.88685714 | 0.827101
24 0.58341407 | 0.631233596 | 0.84262 | 0.77755511 | 0.651039

O|IN|O|O|BD(WIN|F-
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25 0.72362413 0.5 0.909756 0.5 0.5
26 0.50864064 | 0.890740741 | 0.990265 1 0.594898
27 0.58341407 | 0.638432799 | 0.849014 | 0.6856638 | 0.606073
28 0.5669152 | 0.638432799 | 0.786588 | 0.6856638 | 0.606073
29 0.52277028 | 0.80295536 | 0.896635 | 0.62179487 | 0.605048
30 0.58341407 | 0.610463477 | 0.903877 | 0.64013199 | 0.549424
31 0.58341407 | 0.612536553 | 0.849014 | 0.69131403 | 0.623873
. Gray Relational Grade
Gray Relational Grade shown in following table
Sr. No. GRG OPTIMIZED SERIES
1 0.684766 16
2 0.676759 19
3 0.803727 2
4 0.703865 10
5 0.699409 12
6 0.67252 17
7 0.67252 18
8 0.657038 24
9 0.638596 30
10 0.698892 13
11 0.740751 8
12 0.855812 1
13 0.630591 27
14 0.656735 26
15 0.773007 5
16 0.7037 11
17 0.759305 7
18 0.628241 31
19 0.725667 9
20 0.763748 6
21 0.599921 29
22 0.660581 22
23 0.803328 3
24 0.697173 14
25 0.626676 28
26 0.796909 4
27 0.67252 21
28 0.656735 25
29 0.689841 15
30 0.657462 23
31 0.67203 20

VIIl. CONCLUSION

GRA used for Optimization lead to a single best optimal level of process parameters with 15A for peak current, 100us for pulse-
on-time and 50V for gap voltage.Based on Analysis of variance(ANOVA), it was found that peak current has most significant
influence on the response characteristics with contribution of 95.59%. The Confirmatory Test was performed to validate the
findings & after that an improvement of 1.27% in GRC was noted. By using these process variables, max. output response
parameters like MRR and minimum output response parameters such as Surface Roughness and Tool Wear Rate has been assumed.
That may gives Practitioner & Experimenter an impactful guideline to choose Optimum set of parameters for getting desired MRR,
TWR & Ra during PMEDM of Al-Si alloy. Mathematical models have been successfully proposed to calculate MRR, TWR, SR,
WLT and MH in the EDM process with several parameters under various machining conditions.

REFERANCES

[1] Mitesh M. Patel,” A Review on Optimization of Hot Machining Process”, GRD Journals- Global Research and Development Journal for Engineering,Volume

1,Issue 4,March 2016.

[2] U.A.Dabade,M.R.Jadhav, “Experimental study of surface integrity of Al/SiC particulate metal-matrix composites in hot machining”, Journal of
manufacturing system CIRP 41(2016) 914 — 919.
[3] Venkatesh Ganta & D.Chakradhar, ”Multi objective optimization of hot machining of 15-5PH Stainless steel by using GRA ”,International conference of

AMME(2014) 1810-1818.

All rights reserved by www.ijste.org 8



Experimental Investigation of Al-Si Alloy using PEDM Machine
(1JSTE/ Volume 7 / Issue 5/ 001)

[4] Maher Baili ,Daniel Lallement, ”An Experimental Investigation of Hot Machining with Induction to Improve Ti-5553 Machinability”,Applied Mechanics
and Materials, vol. 62 . pp. 67-76. ISSN 1660-9336.

[5] Asit Kumar Parida , Kalipada Maity, “Effect of nose radius on forces, and process parameters in hot machining of Inconel 718 using finite element
analysis“,Engineering Science and Technology, an International Journal 20 (2017) 687-693.

[6] K.A.Patel, ”Process Parameter Optimization Of Hot Machining Of EN-8 Steel”,International Journal For Technological Research In Engineering Volume 1,
Issue 10, June-2014.

[7] M.Jackson, “Thermomechanical processing of Ti-5AI-3Cr” ,Materials Science and Engineering,Vol. 490, pp. 369-377,2014.

[8] M.Davami,”Investigation of Tool Temperature and Surface Quality in Hot Machining of Hard-to-Cut Materials”, International Journal of Chemical,
Molecular, Nuclear, Materials and Metallurgical Engineering Vol:2, No:10, 2008.

[9] A kumar, “study on Optimization of Turning Parameters by using taguchi method for optimum surface finish,” International Journal of Mechanical And
Production Engineering; ISSN: 2320-2092, 2014.

[10] AshishKabra ,“study onParametric Optimization & Modeling for Surface Roughness, Feed and Radial Force of EN-19/ANSI-4140 Steel in CNC Turning
Using Taguchi and Regression Analysis Method,” Journal of Engineering Research and Applications (IJERA) ISSN: 2248-9622 www.ijera.com Vol. 3, Issue
1, pp.1537-1544, January -February 2013.

[11] Shashikant, “study on Optimization of machine process parameters on material removal rate in EDM for EN19 material using RSM”, International Journal
of Current Engineering and Technology ISSN 2277 — 4106, 2014.

[12] Adnan Jameel,“study onUsing Genetic Algorithm to OptimizeMachining Parameters inTurning Operation”, 2013.

[13] N.ZeelanBasha, “study on Optimization of CNC Turning Process Parameters on al6061 Using Genetic Algorithm,” IRACST — Engineering Science and
Technology: An International Journal (EST1J), 2013.

All rights reserved by www.ijste.org 9



