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Abstract: Inconel 625, Introduction: The aviation, naval, and petrochemical industry industries frequently utilize the
superalloy Inconel 625 because of its exceptional corrosion resistance and great tensile strength. However, because of
its high heat conductivity and tremendous hardness, it is challenging to machine using standard techniques.
Conventional machining techniques like Various nano (Wire- Machining) may efficiently drill tiny holes in Inconel 625.
In this study, the micro-EDM drilling conventional methods of Inconel 625 were optimized using the WPM (Weighted
Multilayer Perceptron Genetic Algorithm) approach. The pulse-on and pulse-off times as well as the peak current and
during the simulation, servo voltage was considered as an input parameter optimization procedure. Materials
percentage removal (MRR) and increased wear ratio were the output metrics (EWR). A multi-objective machine learning
model was used in the optimization process to find the ideal combination of various parameters that would maximize
the MRR and decrease the EWR. According to the experimental findings, the WPM approach was successful in
optimizing the Inconel 625 micro-EDM drilling process parameters, which increased MRR and decreased EWR. Inconel
625 micro-EDM drilling may be made more effective and high-quality by using the optimized process parameters.
Research significance: Due to its extreme hardness and heat conductivity, Inconel 625 is a difficult alloy to manufacture.
A hole is made in the material by eroding it with a sequence of electric sparks using the non-traditional machining
technique known as Micro-EDM. When drilling tiny holes in Inconel 625 or other difficult-to-machine materials, this
method is quite helpful. Several process parameters, including signal time, wave time, peak current, but also servo
voltage, have a substantial impact on the success of a micro-EDM drilling procedure. When these variables are
combined in an ideal way, drilling efficiency, electrode wear, and surface quality can all be enhanced. In this study, the
Inconel 625 micro-EDM drilling process parameters were optimized using the WPM approach. The WPM approach is
a multi-objective plan that finds the ideal set of process variables to concurrently increase material removal (MRR) and
reduce electrode wear ratio using singular value decomposition and just a genetic algorithm (EWR). Methodology: A
well-liked technique for multi-criteria decision analysis (MCDA) and multi-criteria decision making (MCDM) is the
weighted product model (WPM). The weighted sum model is comparable to this (WSM). The primary distinction is that
multiplication is used as the primary mathematical operation rather than addition. Alternative: Process parameters
levels 1, Process parameters levels 2, Process parameters levels 3. Evaluation preference: Current (A), Pulse on time
(us), Pulse off time (us), Gap Voltage (V), Capacitance (pF), EDM feedrate (um/s) Results: From the result it is seen
that Pulse off time (us) is got the first rank whereas is the Capacitance (pF) is having the lowest rank.

Keywords: Micro-EDM Drilling Process Parameters, Inconel 625, Weighted Product Model (WPM)"

1. INTRODUCTION
Each production and industry sector has noticed a growth in intriguing micromachining technologies over the past few years.
From aerospace to medical The possibility for the item, shrinkage is continuing to grow in the appliance and automotive
industries, posing several technical challenges. New technologies are being developed by businesses to meet the specific
problems brought on by micro production.in response to this ongoing shrinking, and they must create a suitable machined
structure to support ongoing expansion. The production of micro-components is thought to benefit from electrical discharge
machining (EDM) [1]. To use a small non-Machine Sarix SX-200, The execution of through segments and sub in steel plate
was the focus of an experimental campaign. Three of the process parameters were changed during the experimental session:
peak flow, voltage, and frequency. Variously formulated tubular electrodes chrome plated brass and titanium carbide were
employed [2]. is free from the growth of burrs. The elimination of debris particles is the primary issue with micro EDM
drilling; therefore, the electrode rotation technique is employed to solve this issue. This study uses an electrode made of
copper tungsten (CuW) to optimize the cutting of titanium alloy using micro EDM (Ti6Al4V). The experiment was designed
using process parameters (RSM)-based full factorial (CCD), and the effects of several process variables, including peak
current, discharged intensity, capacitor, and electrode rotation speed, were examined. affected the response [3]. It turns out
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to be intriguing to use oxygen as just an insulator and Three titanium nitride as an electrode. Because of its instability as a
dielectric, oxygen performs poorly on the index. The suggested model is simple to compute and is intended to be important
in different applications for determining the five possibilities of micro-EDM drilling. The index gives decision-makers a tool
to help them choose settings that will have the least amount of negative environmental impact [4]. The micro-EDM technique
uses the same material removal mechanism as the traditional EDM process. The work material and electrically conductive
tool are both submerged in an electrolyte solution, and a voltage difference is generated between them. The formation on the
intensity of the plasma channel voltage and the distance between the tool and the work. However, such a plasma channel's
electrical resistance would be incredibly low [5]. The thermo-electric energy generated between such a work as well as
electrodes submerged in a conductive fluid is, in essence, the foundation of the electromagnetic discharge machining (EDM)
process. A pulsed shock from the electrode transfers a layer of material thru the melting and evaporation when such
workbench and electrode are spaced by a particular small opening, the so-called "spark gap." The wear on the blade electrode
is very well occurring in conventional Milling (die sinking). When considering the needed feature sizes and tolerances, errors
brought on by electrode deterioration in this scenario are frequently insignificant. Because mixing nano characteristics and
macro features on one electrode would result in distinct wear characteristics, conventional die-sinking methods rely upon
the use of one or so more sensors for sanding followed by an emitter for finishing are also not viable for machining micro
features [6]. The effectiveness of the diesel engine is closely related to the quality of the injection nozzles' drilled holes. The
geometry of the drilled injection holes affects the atomization of the spatial distribution of the fuel. Internal combustion
engines can operate at their maximum strength and speed while emitting the fewest amounts of exhaust thanks in large part
to such architecture comprising the final and final, undercutting inclination, waviness, and circularity at the entrance and
exit of the machined holes. Maintaining the micro-drilled hole's caliber will help to increase the fuel's thorough spray
characteristics and high flow coefficient [7]. One of the most well-liked and flexible non-conventional metal removal
techniques is EDM. It operates by producing a succession of brief electric discharges in a dielectric-filled gap between both
the workpiece and tool. fluid. The spark’s electrical energy is transformed into thermal energy, which causes the workpiece's
surface to melt and vaporize. The dielectric flow flushes away materials eliminated as trash particles. Not only is material
removed from the workpiece, but also on the tip electrode wear [8]. Producing tiny parts and components with much less
than 10 pum sizes (within 1 and 999 m) involves the use of micro-machining. The growing demand for reduced weight and
miniaturization of items in biotechnology, telecommunications, atmospheric and biomedical fields, electric devices,
machinery, and other fields has increased the demand for micro-machining recently. There have been numerous research on
microstructure and component manufacture. There are three types of material removal techniques for micro-machining:
conventional, nonconventional, and hybrid [9]. Particularly when a small hole in an aerospace alloy is machined using a
typical machining technique, The slicing efficiency is really poor and the drill is easily destroyed because the aerospace alloy
has a low degree of stiffness and is challenging to evacuate. When using electrical discharge machining (EDM), mechanical
tensions, chatter, and vibration issues during machining is not present because the electrodes as well as the workpiece do not
come into direct contact. Any substance that conducts electricity can be sliced, regardless matter how hard the material is.
As a result, it is excellent for drilling small, blind, and deep holes. Additionally, the EDM method eliminates the spiral traces
produced by standard drilling procedures. Because of its superiority in the shortest amount of time required, Micro-EDM is
recognized as an effective approach for fabricating precise micro-metal holes [10]. Tool wear is an inevitable byproduct of
the EDM process since sparks are produced Because the precision of machining is limited by the simultaneous removal of a
piece of the tool electrode. Tool wear has two characteristics: corner attrition and end wear, which pertain to the degradation
of cutting tools in the radial and axial directions, respectively. As a result, tool wear in EDM drilling decreases for both the
depth and shape of a milled hole. more specifically, the creation of a blind hole exacerbates this issue. proposed a relationship
seen between thermal characteristics of The ratio of tool wear and the workpiece and tool composition. Numerous studies
have been conducted to tackle the issues of wear rate in EDM using cylindrical tools [11]. No matter how hard the material
is, EDM can remove it by using a succession of shocks on electrically conducting materials. The EDM process is particularly
well suited for micro-milling apps, with a very important criterion on various geometrical qualities in complicated
composites such as composite materials, steel, and aerospace superalloys. This is because no mechanical correlation exists
during material removal [12]. Industrial products are increasingly in demand, both for their enhanced functionality and for
their smaller size. Since the tendency in technical progress has been the shrinking of industrial products, micromachining is
anticipated to become more and more significant in The manufacturing technologies of today [13]. Traditionally, EDM has
been utilized to create intricate molds for injection molding or shaping. By using wire EDM, it has also been frequently
utilized to cut shapes out of steel plates. The primary method used to create pinholes in regular diesel nozzles is micro-EDM.
Additionally, the method is used to create gaps in propeller razors for the air transport industry. Hole widths in fuel pump
components can be as small as 200 m [14]. An ideal procedure for obtaining micron-size features with good aspect ratios
and no burrs are micro-EDM. Particularly, micro-EDM is a non-contact material removal technology that uses rapid electric
spark discharges to melt and vaporize the workpiece's material to remove it. The current work focuses on creating micro-
sized holes utilizing micro-EDM technology. The inquiry focuses on the impact of various electrode materials and workpiece
construction on process performance as measured by tool wear ratio. Particularly, the effects of four distinct tool steel
(stainless steel, titanium, magnesium, and brass), three distinct electrode materials (copper, brass, and tungsten carbide), and
two distinct electrode forms (cylindrical and tubular) were examined 15]. The evaporation and melting of materials to remove
them form the basis of the EDM process. Electrical discharges happen between the electrode and the workpiece in a dielectric
substance that separates two elements. is the creation of a plasma channel that allows current to flow and the occurrence of
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a discharge when the threshold voltage of the given medium is reached. Each electrode receives a voltage application. The
substance melts and evaporates due to the high temperature created by electrical discharges; in these conditions, the electrode
material equally melts and evaporates, leading to outstanding electrode wear. Micro-EDM is one of the most crucial micro-
drilling techniques, especially for extremely small and very high aspect ratio burr-free micro holes [16]. For a thermo-electric
routine A different machining technique is electrical is the exhaust mechanism. Local melting of material and work of
evaporation from object to the object removes An insulating Two electrodes in lig held close, A large across them When a
potential difference is applied, the electric current between the electrodes Sparks may occur. As a result, too much heat is
Isolated with status Regions formed. of the workpiece This object is prohibited Melts and evaporating in the zone. Dielectric
flux melted and vaporized substances Most of the inter-electrode Garbage from the gap is transported in particles [17]. A
fundamental component of micromanufacturing is a micro-hole. To create tiny holes in metallic materials, Nano
electrocution hazard machining is among the most crucial processes (EDM). As the likely chosen circle is constantly dropped
or the depth increases, debris just becomes ever extraordinarily prone to cracking a tiny hole because it builds up in the
dielectric medium between both the instrument tool electrode. Vibration can increase the effectiveness of micro EDM drilling
by reviving the dielectric fluids and clearing the gap of debris. Even though several small EDM applications now utilize
ultrasonic vibration exceeding a few kHz, it is challenging to use it on a workpiece with a particularly big size or mass [18].

2. MATERIALS AND METHODS

Current (A): Micro-EDM (Electrical Discharge Machining) To make precise, tiny holes in hard materials like metals and
ceramics, drilling is a procedure. In this method, a thin electrode is used to spark the material and create a hole between the
workpiece and the electrode. electrode wear, hole size, and the speed of removal of material are all impacted by the amount of
current (A) employed in micro-EDM drilling. For micro-EDM drilling, the average current range is 1 to 50 microamperes.
Higher currents typically lead to faster rates of material removal, but they also cause larger holes and more electrode
degradation. Lower currents may produce smaller, more precise holes with less electrode wear, but they may also slow down
the pace of material removal. The ideal current for a particular drilling application depends on several variables, including the
drilling material, the electrode's size and shape, and the required hole characteristics.

Pulse on time (us): Another crucial variable in micro-EDM drilling is a pulse on time, which is also known as pulse width or
pulse width. It describes the amount of time that is spent applying the electrical discharge during each pulse. The energy
provided to the object and the height of both the hole produced is influenced by the pulse on time. Smaller holes with less
deviation and finer surface finishes are produced by shorter pulse durations, whereas larger rounds with any more taper and
worse surface finishes are produced by longer pulse durations. In micro-EDM drilling, pulse lengths typically range from a
few femtoseconds to several hundred microseconds. The ideal pulse duration for a given application is dependent on a variety
of factors, such as the piercing materials, the size and form of the electrode, and the specifications for the desired hole. It
should be mentioned that throughout the micro-EDM drilling process, the pulse on time can be adjusted in real-time and other
variables such as pulse off time, speed, and peak current to achieve the desired hole parameters and maximum performance.

Pulse off time (us): Another crucial factor in micro-EDM drilling is pulse off time, which is also referred to as a pulse cycle
or off period. It outlines the time frame between subsequent electrical discharges that occur while drilling. This provides many
opportunities for it electrode or the workpiece to be given time to recuperate during the pulse-off period, and the fluid flow
can flush the residue from the prior discharge. This keeps the machining process stable and guarantees that all discharge is
reliable and effective. Longer pulse-off periods may produce larger hole sizes and poorer surface finishes, but they may also
result in slower material removal levels and lower electrode wear. Faster material detection limits and smaller hole sizes can
be achieved by using shorter pulse-off periods, although this may result in increased electrode wear and rougher surface
finishes. The ideal pulse-off time for a given application depends on several variables, including the drilling material, the
electrode's size and shape, and the required hole characteristics. The pulse-off time can be changed in real-time, just like other
micro-EDM drilling settings, to enhance performance and provide the desired outcomes.

Gap Voltage (V): Another crucial factor in micro-EDM drilling is gap voltage. It speaks about the voltage difference that
exists while drilling between the electrode and workpiece. The quality and features of the drilled hole are greatly influenced
by the gap voltage. The exact shape of the hole produced, as well as the electrical discharge's intensity, are all influenced by
the gap voltage. Stronger discharges are produced by higher gap voltages, which can speed up material removal rates but can
result in larger holes and rougher quality materials. Less intense discharges are produced by lower gap voltages, which can
result in slower rates of material removal but smaller holes with better surface finishes.

Capacitance (pF): The capacity of a capacitance to store an electric charge is measured by its capacitance. The capacitance
of the electronic generator that creates the electrical storm between the electrode and the workpiece is referred to as capacitance
in micro-EDM drilling. The amount of capacitance has an impact on the discharge energy and duration, which has an impact
on the effectiveness and the velocity of material removal of the drilled hole. A higher capacitance value may lead to a longer,
more intense discharge, which accelerates the pace of material removal but may also result in larger holes and finer surface
finishes.
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EDM feed rate (um/s): The pace at which the electrode is inserted into The EDM feed rate (electrical discharge machining)
is the rate at which the workpiece is cut during the process. In micro-EDM drilling, the feed rate is a significant factor that can
affect the characteristics and caliber of the drilled hole. The amount of material removed again from a workpiece in a given
amount of time depends on the EDM feed rate or even the dimensions, contour, as well as material properties of the hole that
is generated. Greater feed rates can speed up material removal, but they may also make large perforations as well as rougher
surface finishes. Although smaller holes with better surface finishes may be produced, a reduced feed rate may result in slower
rates of material removal. The ideal EDM feed rate for a given application relies on several variables, such as the drilling
material, the electrode's size and shape, and the required hole characteristics. It is important to remember that the EDM feed
rate can be changed while drilling to get the desired results and maximize performance.

Weighted product model (wpm): Weighted product model (wpm) is well known multi-criteria test performance
(MCDM)/multi-standards test analysis (MCDA) technique. Both methods are similar, but that is the main difference the
primary mathematical operation involves a multiplication in preference to an addition. This method is a simple combination
same weight (saw). technique greater details about this method are given in MCDM E-book. Assume that a given MCDA
problem is described in phrases of m options and n choice standards [12]. The weighted production method (wpm) added in
1922 via Bridgman has been confirmed to be a reliable approach to selecting multiple criteria and for three or more criteria
researched as much as a hundred standards, many researchers have pronounced a hit use of wpm. Solve multi-criteria choices
together with selecting a boarding house, deciding on an appropriate diet selecting an appropriate studying platform for
detecting to cope with housing desire for individuals facing decision-making problems. The approach changed into calculated
and carried out in an internet-based totally device. The principal goals of this look are to develop a domestic selection advisory
value, implementing a selection assist device in an internet-primarily based environment [13]. The weighted product approach
in this version involves multiplication in preference to addition. Each opportunity is in comparison to the others through
multiplying numerous ratios, a chief downside of the weighted product systemic, for undesirable effects overstating the
importance of the key evaluates because it is any the last rating is also commendable supports/fixes in opportunity concerning
a criterion. Is far from common [14]. The weighted product (WP) method calls the normalization method because of this
approach and the evaluative effects of character multiplying. Multiplication consequences aren't meaningful unless they're
compared (divided) using constant values. For benefit attributes, weight serves as a high-quality estimate multiplicative
function, even as the value weight acts as a poor ranking [15]. A converts each bid into an estimate to provide a new scoring
feature weighted product method. Many two types of types -characteristic bidding fashions are delivered based totally on that's
the primary bidding design are classified fashions. Finally, our models by recognizing the assumptions [16]. A weighted product
version (wpm) is used to remedy the routing decision hassle. Implementation of the tiny OS initiative in section v is defined
and in section, an assessment of the challenge is provided. Section-related works are discussed. [17]. Weighted product (WP)
and ideal through the solution (TOPSIS) etc order preference techniques in decision making are used extensively to help there
are two techniques. As studies in assessment, the 2 techniques are not comprehensive, this observes goals to compare the 2
strategies by searching their complexity and accuracy, their complexity size became achieved the usage of the complexity of
the cycle, and their accuracy calculated based on error fee received. Product model, or as it's miles known as wpm. The first
step in wpm is primarily work standards and weightage based on requirements determine criteria. Wpm stands for decision
making described in sentences a couple of selection criteria. This result may be expressed in a matrix, in which every [18]. The
product-weighted technique is a way for fixing the FMADM problem. This method evaluates more than one alternative for
attributes or standards synthesis, each characteristic is separate according to the weightless product approach, and each
characteristic score has to be raised to boost its corresponding characteristic weights [19]. The use of multiplicative techniques
to mix the rating attributes. Wpm research using excessive spatial resolution remote sensing facts land sat types of sensors are
very important. Photos along with MODIS. Nevertheless, the common unavailability of high-decision photographs is a
proscribing element. The international locations wherein rigorous information is required through metric or SEBAL can
encourage wpm research and the usage of remote sensing [20]. Wpm inside lipid droplet surface after emulsion formation the
composition is now determined, and of emulsions at one hundred and twenty thermal stability vision and evaluated
microscopically. Wpm temperature is consistent in the course of the non-stop section of emulsification, however, because of
the fast. Caseins in contrast to wpm in lipid droplet ground because the heat balance of the emulsion is low and restore in excess
whey protein concentrates allowed. This study, heat-stable whey protein mixing the rich broths shows that it is very possible
[21]. Heat-strong wpm and sufficient amounts of caseins, previously aggregated whey proteins, to completely cowl the floor
of the fats droplet. The proposed strategies provide better accuracy and faster computational performance when compared to
different choice-developing techniques. Useful for bauxite mining proposed to determine mining approach techniques are
provided. A regular cut and fill approach is maximally appropriate the results show that the mining method [22].

Copyright@ REST Publisher 39



Chinnasami et.al. / Journal on Materials and its Characterization 2(4),December 2023, 36-45

3. ANALYSIS AND DISSECTION

TABLE 1. Micro-EDM Drilling Process Parameters of Inconel 625

Process Process Process
parameters parameters parameters

levels 1 levels 2 levels 3
Current (A) 10.00 15.00 20.00
Pulse on time (us) 15.00 25.00 40.00
Pulse off time (us) 68.08 72.58 29.18
Gap Voltage (V) 125.00 150.00 175.00

Capacitance (pF) 10.00 100.00 1000.00
EDM feedrate (um/s) 11.00 15.00 20.00

The table 1 shows the process parameters for micro-EDM (Electrical Discharge Machining) drilling of Inconel 625. The
process parameters are divided into three levels, and each parameter has three different values for each level. The process
parameters are: Current (A): It is the amount of current passed through the electrode during the machining process. The levels
are 10.00, 15.00, and 20.00 A. Pulse on time (us): It is the duration of time that the electrical discharge is on during the
machining process. The levels are 15.00, 25.00, and 40.00 ps. Pulse off time (us): It is the duration of time that the electrical
discharge is off during the machining process. The levels are 68.08, 72.58, and 29.18 ps. Gap Voltage (V): It is the voltage
difference between the electrode and the workpiece during the machining process. The levels are 125.00, 150.00, and 175.00
V. Capacitance (pF): It is the electrical capacitance between the electrode and the workpiece during the machining process.
The levels are 10.00, 100.00, and 1000.00 pF. EDM feedrate (um/s): It is the rate at which the electrode is moved towards the
workpiece during the machining process. The levels are 11.00, 15.00, and 20.00 pm/s.

MICRO-EDM DRILLING PROCESS
PARAMETERS OF INCONEL 625

B Process parameters levels 1 B Process parameters levels 2 B Process parameters levels 3
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FIGURE 1. Micro-EDM Dirilling Process Parameters of Inconel 625

Figure 1 shows the graphical representation Process parameters levels 1 it is seen that Gap Voltage (V) is showing the highest
value for Capacitance (pF), EDM feedrate (um/s) is showing the lowest value. Process parameters levels 2 it is seen that Gap
Voltage (V) is showing the highest value for Current (A), EDM feedrate (um/s) is showing the lowest value. Process parameters
levels 3 it is seen that Capacitance (pF) is showing the highest value for Current (A), EDM feedrate (pum/s) is showing the lowest
value.

TABLE 2. Performance value
Performance value
0.08000 | 0.10000 | 1.00000
0.12000 | 0.16667 | 0.50000
0.54464 | 0.48387 | 0.68540
1.00000 | 1.00000 | 0.11429
0.08000 | 0.66667 | 0.02000
0.08000 | 0.10000 | 1.00000
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Table 2 shows the It seems like you have provided a table of performance values with three columns and six rows. Each row
corresponds to a particular set of performance values. The first column contains values ranging from 0.08000 to 1.00000. The
second column contains values ranging from 0.10000 to 1.00000, with one exception where the value is 0.66667. The third
column contains values ranging from 0.02000 to 1.00000, with one exception where the value is 0.11429. Without more
context, it is difficult to determine what these performance values represent or how they were obtained. If you can provide
more information or clarify the purpose of these values, | may be able to assist you further.

TABLE 3. Weight
Weight
0.25 | 0.25 | 0.25
0.25 | 0.25 | 0.25
0.25 | 0.25 | 0.25
0.25 | 0.25 | 0.25
0.25 | 0.25 | 0.25
0.25 | 0.25 | 0.25

Table 3 shows the Weightages used for the analysis. We take same weights for all the parameters for the analysis.

TABLE 4. Weighted normalized decision matrix

Weighted normalized decision matrix
0.53183 0.56234 1.00000
0.58857 0.63894 0.84090
0.85907 0.83403 0.90988
1.00000 1.00000 0.58143
0.53183 0.90360 0.37606
0.54465 0.56234 1.00000

Table 4 shows the It looks like you have provided a table of values for a weighted normalized decision matrix. The table has
three columns, which represent different criteria or attributes being considered, and six rows, which represent different options
or alternatives being evaluated. The values in the table represent the scores of each option on each criterion, after the scores
have been weighted and normalized to account for their relative importance. The scores range from 0.37606 to 1.00000.
Without more context about the decision being made or the criteria and weights being used, it is difficult to provide more
specific insights. However, this type of matrix can be used in decision-making processes to compare different options based
on multiple criteria, and can help to identify the best option or to rank the options in order of preference.

Weighted normalized decision matrix

1.20000
1.00000
0.80000
0.60000
0.40000

0.20000

0.00000
1 2 3 4 5 6 7

N Series]l WM Series? e Series3

FIGURE 2. Weighted normalized decision matrix
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TABLE 5. Preference Score & Rank

Preference Score Rank
Current (A) 0.29907 5
Pulse on time () 0.31623 3
Pulse off time (ps) 0.65192 1
Gap Voltage (V) 0.58143 2
Capacitance (pF) 0.18072 6
EDM feedrate (um/s) 0.29907 4

Table 5. shows the It looks like you have provided a table with two columns, which represent the preference score and rank
for different options or criteria being considered. The options or criteria are listed in the first column and include Current (A),
Pulse on time (ps), Pulse off time (us), Gap Voltage (V), Capacitance (pF), and EDM feed rate (um/s). The preference score
for each criterion ranges from 0.18072 to 0.65192, with higher scores indicating a higher level of preference or importance.
The second column lists the rank of each criterion based on its preference score, with 1 being the most preferred criterion and
6 being the least preferred. According to this ranking, the most important criterion is Pulse off time (us), followed by Gap
Voltage (V), Pulse on time (us), Current (A), EDM feedrate (um/s), and Capacitance (pF). Without more context about the
decision being made or the criteria and their importance, it is difficult to provide more specific insights. However, this type of
analysis can be used to prioritize different criteria or options in decision-making processes and can help to identify the most
important factors to consider when making a choice.

Preference Score
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FIGURE 3. Preference Score

Figure 4 shows the preference Score for Pulse off time (us) is showing the highest value for preference score and Capacitance
(pF) is showing the lowest value.
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FIGURE 4. Rank
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Figure 4. shows the Rank the final result of this paper the Current (A) is in Fifth rank, Pulse on time (us) is in Third rank,
Pulse off time (us) is in First rank, Gap Voltage (V) is in Second rank, Capacitance (pF) is in Sixth rank, EDM feed rate
(umy/s) is in Fourth rank.

4. CONCLUSION

Process parameter selection: the micro-edm drilling process' most important process parameters are determined. Design of
the experiment: several tests are planned to gather information on the mrr and ewr for various arrangements of the process
parameters. To guarantee that the whole range of potential values is explored, the research methodology should include
possible values for each parameter. Data gathering: for each set of process parameters, experimental results on mrr and ewr
are gathered. Pre-processing the data ensures that every factor mass to the optimizer by removing outliers and normalizing
the data. Wpm technique optimization: to determine the ideal set of pre-defined parameters that simultaneously maximiser
the mrr and decrease the ewr, the pre-processed data are evaluated using the wpm method. Validation of optimal
parameters: to ensure that the projected mrr and ewr values are compatible with the actual values, additional tests are
approached. The findings of this study demonstrated that the WPM approach was successful in optimizing the Inconel 625
micro-edm drilling process parameters. The enhanced drilling efficiency and decreased electrode wear were indicated by
an increase in mrr and a decrease in ewr as a result of the process parameters that were modified. The best found in this
study process parameters micro-edm using Inconel 625 quality of drilling and improve performance. Uns code n06625,
with inconel alloy 625 super made of nickel the alloy is exceptionally strong and has high-temperature resistance contains
in addition, it is for oxidation and corrosion and has excellent resistance. Its ability to withstand high pressure, in and out
of water various temperatures, and also very acidic corrosion resistant under conditions because of the capacity it is
nuclear and marine it is an ideal choice for applications. For steam-line pipes, a usable object for making, Inconel 625 in
the late 1960s was created. In its creation a few changes were made, this one highly creep-resistant and to be combustible
allowed. Because of this, Inconel 625 is now a variety used in businesses, this includes chemicals and pumps, valves and
ships and nuclear power high for use in stations making pressure machines including. More niobium in the material (nb)
content and hard situations and more temperature due to the weldability of Inconel 625 there were concerns about the
weldability of metal, tensile strength, and creep test resistance to, studies were carried out, also for Inconel 625 welding
found to be the best choice. Inconel 625 was created as an unremarkable microstructure solid solution-reinforced material.
This is true at both low and high temperatures, however between 923 and 1148 k, precipitates can form that are harmful to
the alloy's creep characteristics and, consequently, its strength. M23c6-type carbides occur at the microstructure under any
creep circumstances high heat with an applied tension. Rank Final Result of this paper Current (A) is in fifth rank, Pulse
on time (ps) is in third rank, Pulse off time (ps) is in first rank, Breakdown voltage (V) is in second rank, Capacitance (pF)
is in sixth rank, EDM feed rate (um/s) ranks fourth.
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