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Abstract: This present work demonstrates the
optimization of the electrical discharge machining (EDM)
by using symbolic logic integration with Taguchi method.
The workpiece material AA2014 reinforced with 10 wt%
AL O; particles. The Depth of cut, speed, feed, pulsed
frequency & SR is the control parameters of EDM.
Taguchi technique utilizing L9 orthogonal exhibit was
wont to plan the investigation and in this manner, the
impact of the variables on the reactions was contemplated.
Taguchi strategy has built up a solid instrument inside the
plan of trials, yet this technique can be upgraded to single
execution attributes one after another. Subsequently,
Taguchi system is including the representative rationale
for streamlining of numerous quality attributes. Utilizing
the representative rationale framework streamlining of
complex various execution qualities is transmuted into
the advancement of single reaction execution attributes.
Trial results affirm that this technique is effective for
streamlining of various quality attributes, for example,
MRR and SR in EDM.

Keywords: Electrical Discharge Machining (EDM), Fuzzy
logic, (AA2014/A1,05).

1. INTRODUCTION

EDM is a non-customary machining procedure, in which
power is utilized to get the electrical sparkle and material
evacuation, for the most part, happens because of warm vital-

ity of the flash. EDM is uncommonly intended to machine
troublesome materials with high quality and with temperature
safe compounds. It is the most effectively applied machining
process for different workpiece materials in Modern areas.
Electrical release machining (EDM) has become over the past
couple of decades from a curiosity to a standard assembling
process. Workpiece to be machined with EDM is to be electri-
cally conductive.

A huge amount of asks about are made for exhibiting of EDM
technique and assessment of the methodology execution to
recuperate MRR. Improving the MRR and surface quality
are up ‘til now testing issues that bind the all-inclusive use
of the development. In this paper, to smooth out the various
introduction credits to single upgrade characteristics with the
help of a symbolic method of reasoning structure.

II. EXPERIMENTAL PROCEDURE

Electric release machining (EDM) was completed on the
Aluminum Alloy 2014 plates having the measurements 100
mm % 50 mm % 20 mm and the Aluminum oxide is considered
as the abrasives. The machining was finished by thinking about
the Depth of cut, speed, feed, beat recurrence, SR and each
procedure parameters were changed more than three levels as
appeared in Table I. In light of the Taguchi’s structure theory
standard symmetrical exhibit L9 as appeared in subsequent to
machining was finished standard vision estimating strategy was
used to quantify the profundity of cut.
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TABLE I: COMPONENTS
eas Fuzzy controller
Composition AA2014 (A) T
Silicon 050-1.2 ) I
|
Ir 0.7 Max \ (— iy o
= :DL =) fumhcalmul ) }_:‘ Defiwzification _{‘;
Copper 39-50 1L J A 1Y e 1)1 %
Input Inference | 1 Output
MMangansze 04-12 &t D ! &
Magnesium 02— 0.80 ot
Chromium 1.10 Max Linguistic Logic Strategy
Zinc 025 Max
Oxvgen -
T — 015 Max Fig. 1: Controller
Others 0.05 Max
T IV. INPUT VARIABLES
€13 %
Aluminum Remainder

III. Fuzzy LoGgic MODELLING

The Fluffy Rationale demonstrating was at first made by
Educator LotfiZadeh. Further, it is applied in different building

applications particularly on assembling areas are shown in
Fig. 1. As a result of the multifaceted nature of cutting edge = e = -
producing process, in the current work of fluffy rationale - - - =
procedure is applied in the forecast of SR and MRR in Electrical - g
Release Machine (EDM). Fuzzification is a numerical strategy - [ - - |
for changing over a segment known to man of T talk into "-' ‘
the investment estimation of a soft set. Table II shows the
fuzzification dividing the data and yield factors into soft regions Fig. 2: GMF (Gaussian Membership Function)
fuzzification process is to describe the feathery sets in the data —
and yield factors. The information factors in this examination e
work are Profundity of cut, Speed, Feed, Beat, recurrence. e temstesn -
i s gk
TaBLE II: INPUT AND OUTPUT VARIABLES FOR Fuzzy pd
MODELLING d
~
SNo Parameters Unit Range
/
Input Low Medium High

1 Depth of cut mm 0.1-06 04-08 06-1 f— [T —————

2 Cutting speed mm 1000 - 1500 1250 - 1750 1500- 2000 -

3 Feed mmrev  0.01- 002 0.015-0.025 0.02-0.03 - -

4 Pulsed frequency 30-40 3543 40-50 - - - -

Output Very good Good Normal Poor — _— - e
5 Surface roughness  um 024-06 04 -08 06 -1 08-12 - o sm | - —
Very low Low Medium  High ——
6  MRR s 1-3 37 59 -4

Fig. 3: TMF (Triangular Membership Function)
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V. ASSUMPTION OF OUTPUT VARIABLE
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Fig. 4: Surface Roughness (SR)
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Fig. 5: Material Removal Rate (MRR)

VI. Fuzzy RULES

Fuzzy rules are used within symbolic logic systems to infer an
output supported input variables and then rules apply as input for
the inference engine of fuzzy modelling for aluminium oxide.
Rules are applied on the basis of experimental observations of
SR and MRR

e (DOCisL),(SisL),(FisL), (PFisL),(SRisP)

e (DOC s L),(Sis M), (F is M), (PF is M), (SR is VG)
e (DOCisL), (Sis H), (Fis H), (PF is H), (SR is VG)
e (DOCis M), (SisM), (FisH), (PFisL), (SRisP)
e (DOCis M), (Sis H), (Fis L), PF is M), (SR is VG)
e (DOCis H), (SisL), (Fis H), (PF is M), (SR is G)

e (DOC is H),(S is M), (F is M), (PF is H), (SR is VG)

(DOCis H), (SisH), (Fis L), (PFis L), (SR is VG)
(DOC is H), (Sis H), (Fis L), (PF is L), (SR is G)
(DOCisL)and (Sis L), (Fis L), (PFis L), (MRR is VL)
(DOC is L), (S is M), (F is M), (PF is M), (material
removal rate is L)

(DOCis L), (Sis H), (Fis H), (PF is H), (material removal
rate is L)

(DOC is M), (S is M), (F is H), (PF is L), (material
removal rate is L)

(DOC is M), (S is H), (F is L), (PF is M), (material
removal rate is VH)

(DOC is H), (S is L), (F is H), (PF is M), (material
removal rate is M)

(DOC is H), (S is M), (F is M), (PF is H), (material
removal rate is VH)

(DOCis H), (SisH), (Fis L), (PF is L), (material removal
rate is VH)

DOC is expanded as Depth Of Cut, F is expanded as Feed, S
is expanded as Speed, PF is expanded as Pulsed Frequency,
SR is expanded as Surface Roughness, MRR is expanded as
Material Removal Rate, L is expanded as Low, M is expanded
as Medium, H is expanded as High, P is expanded as Poor,
G is expanded as Good, VL is expanded as Very Low, VG is
expanded as Very Good, VH is expanded as Very High.
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VII. Fuzzy RULE VIEWER
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Fig. 6: Rule Viewer
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VIII. RESULTS AND DiscussION

Hence Experiment is led on Aluminum Oxide utilizing Taguchi
[LI] Orthogonal Array technique. The fluffy model outcome
is validated with test results. Both the outcomes are estimated
tentatively. The blunder proportion is assessed by the contrast
between test results and fluffy model outcomes. The SR and
MRR are anticipated over with a mistake of 16.03% and 6.88%
individually. The anticipated mistake could be additionally
decreased by creating more standards from the examination.

Fuzzy Modelling Results Vs Experimental Results:

MRR
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Fig. 7: Experimental Modelling Vs Fuzzy Modelling of MRR
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Fig. 8: Experimental Modelling Vs Fuzzy Modelling of SR

Fig. 9: Influence of Surface Roughness Over Depth of Cut and
Speed
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Fig. 10: Influence of Material Removal Rate Over Depth of
Cut and Speed
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Fig. 11: Influence of Material Removal Rate Over DOC and
Frequency
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Fig. 12: SR Vs DOC
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IX. CONCLUSION

For the desire for Surface Unpleasantness and Material
Evacuation Rate in Al,O; the feathery reason model was used.
The closures are presented underneath. The presented model
predicts the Surface Unpleasantness and Material Evacuation
Rate with desire precision of 83.65% and 91% independently.

The foreseen results accuracy relies upon the assurance of
support work, number of feathery standards and the data method
parameters. Electrical Release Machining makes the better
surface complete high MRR when diverged from customary
machining. Similar examples is been seen in cushy illustrating.
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