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Abstract: Austempered ductile iron (ADI) has been gaining increasing
popularity due to its interesting mechanical properties. But its machining by
conventional methods is difficult. We report the machining processing response
of ADI-4h while processing under wire electric discharge machining (WEDM).
The effect of the major WEDM process parameters viz. peak current,
pulse-on-time and wire feed on the major response parameters viz. cutting rate,
kerf width and surface roughness has been investigated. A comparative
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machinability study is also carried out with mild steel. Study reveals that ADI
shows fairly good machinability under WEDM even though mild steel is more
easily machinable. SEM analysis reveals presence of nodular graphite and
ausferritic microstructure on the matrix of synthesised ADI-4h and an average
recast layer thickness of ~ 6 pm after WEDM processing. The study can help
researcher and industries to better understand ADI machinability via WEDM
and hence augment its application in various fields.

Keywords: austempered ductile iron; ADI; mild steel; wire electric discharge
machining; WEDM; recast layer; machinability; microstructure; austempering.
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1 Introduction

The manufacturing sector is rapidly advancing and continuous demand for high quality
product leads to the encounter of various materials having superior mechanical
properties. Austempered ductile iron (ADI) falls under such advanced category of
materials which is gaining interest as it posses many desirable material properties suitable
for producing excellent quality products. ADI posses high strength (UTS ~ 1,000 MPa),
high hardness (HRc ~ 50) and excellent toughness (Wang et al., 2019; Mussa et al.,
2022). In addition to these, good ductility, high abrasion resistance, tunable damping
properties, high strength with low weight, cost effectiveness, high resistivity to crash are
some added bonus of ADI (Sarma et al., 2022; Sellamuthu et al., 2018; Béhme and
Reissig, 2015; Fernandez Scudeller and Martinez, 2016). Owing to these qualities, ADI
makes an appropriate candidate and has found applications in structural, automotive,
gear, rail as well as defence industries (Kumar et al., 2018; Lopez de Lacalle et al., 2020).
But the same strength and hardness properties also make ADI a very difficult to machine
material, previously forming a myth about it to be non-machinable (Brandenberg, 2001).
Bahmani et al. (1997) reported the possibility of replacing steel with ADI for crankshaft
material with the added advantage of saving 10% in weight and 30% in cost. But
machining of ADI still remains a challenging task, and conventional machining processes
are not so suitable for it, and many a times demand specialised tools, cutting inserts and
special attention (Arft and Klocke, 2013). Due to its suitability, ADI has even emerged as
an alternative to traditional heavy grey cast irons, few aluminium alloys and steels for
some applications (Polishetty, 2012; Fernandez Scudeller and Martinez, 2016; Hegde
et al., 2021). But still, its potentials remains underutilised and machining difficulty is one
of the main factors hindering its wide spread applications. Proper understanding of its
machining characteristics is thus very important for the advancement in the field of
research and application of ADI.

Processing of hard to machine material like ADI via traditional method has
drawbacks like direct contact of tool with work piece, high tool wear, noise, heat and
vibration along with low dimensional accuracy (Hwang et al., 1997). Due to the
transformation induced by strain, the tool life is greatly reduced in the conventional
machining of ADI (Sharun and Ronald, 2022). Advanced machining methods like wire
electric discharge machining (WEDM), die sinking electric discharge machining (EDM)
can machine any material irrespective of their hardness as long as they are electrically
conductive and highly suitable for precision machining of superalloys (Paulson et al.,
2022; Singh et al., 2022). Even the machining happens without any actual contact
between the tool and the work piece. Hence, ADI being electrically conductive can
potentially be processed via WEDM. Apart from that, considering WEDM for ADI
processing can also produce parts with complex geometry, superior surface finish with
close dimensional tolerance and there is less residual stress on the machined parts
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(Hwang et al., 1997). The various parameters influencing the quality of parts fabricated
by WEDM process include peak current, pulse on time, pulse frequency, wire feed,
dielectic flow rate, wire tension and flushing pressure (Khan et al., 2015). On the other
hand, different performance measures of WEDM include kerf width, cutting rate (CR),
surface roughness (SR) and edge sharpness. WEDM has been successfully employed to
machine different traditional and advanced materials like stainless steel implant, H13 tool
steel, AISI T-15-HSS, Ti-6Al-4V alloy, AISI H11 tool steel, maraging steel 300, gamma
titanium aluminides, AISI D2 steel, Inconel 718, etc. among many others (Sivakumar
et al., 2020; Sarma and Singh, 2020; Chockalingam et al., 2019; Sharma et al., 2019;
Salamina et al., 2022; Sen et al., 2018; Vignesh and Ramanujam, 2018; Anurag, 2018;
Dhobe et al., 2012; Dhale and Deshmukh, 2022). WEDM process is a comparatively fast
machining process when considering processing of difficult to cut material and best
suited for processing materials with poor machinability (Baburaj et al., 2022). Apart from
cutting operations, WEDM has been successfully employed in micro domain for
fabricating micro fin array, micro tools for microfluidic related applications (Debnath and
Patowari, 2019; Sarma and Patowari, 2018, 2019).

From the literature, it is found that researchers have demonstrated processing of ADI
via methods like EDM, gear shaping, milling, cylindrical grinding, etc. (Sarma et al.,
2022; Kiihn et al., 2021; Lopez de Lacalle et al., 2020; da Silva et al., 2020). Some works
are also available where the researchers have examined the effect of austempering
parameters on the resultant ADI with respect to its mechanical properties and
microstructure variation (Sellamuthu et al., 2018; Zhang et al., 2021; Uyar et al., 2022). It
has been reported that the superior mechanical properties like high strength and hardness
makes ADI difficult to machine. This necessitates exploring other non-traditional
avenues like WEDM for machining ADI. Even though work exists on utilisation of
WEDM in advanced fields like machining titanium-based human implant, nitinol shape
memory alloy (Kumar et al., 2019; Liu et al., 2018), there is a very limited work available
which focus to understand the machinability characteristics of ADI via WEDM. Hence,
this work has been undertaken with an objective to better understand the WEDM
machinability characteristics of developed ADI-4h material.

Mild steel (MS) is a very traditional and important material having various
applications. Its tensile strength is relatively low but has high malleability and cheap
(Khan et al., 2015). Though MS has been successfully processed using conventional
machining methods, limited work has been done to understand its machinability
characteristics using advanced machining processes like WEDM. In this work, the
primary material under investigation is ADI-4h and MS has been selected with an
objective to understand its machinability via WEDM as well as to compare machinability
of developed ADI-4h with it. Here, we investigate the effect of peak current (Ip),
pulse-on-time (T,,) and wire feed (Wy) which are three primary WEDM machining
parameters on the response parameters viz. CR, kerf width (Kr) and SR while processing
ADI-4h and MS via WEDM. Microstructure of the synthesised ADI-4h and recast layer
formed during its processing has also been revealed via scanning electron microscope
(SEM) micrograph analysis. The first section of the manuscript gives a general
introduction with overview of the relevant literatures and the need of the work. The
development process of ADI-4h and experimental methodology is explained in the
second section. The subsequent sections discuss the various results obtained from the
experiments and the conclusions drawn from the study.
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2 Materials and methods

2.1 ADI-4h and MS

ADIs fall under high carbon ferrous material (Mussa et al., 2022). Based on the broad
spectrum of strength and hardness, there exist six ASTM standard grades of ADI. Heat
treatment under tight process controlling is the key to achieve the unique microstructure
desired in ADIs imparting its ductility as well as strength and hardness features. Nodular
graphite which is present in the ADI matrix inhibits the crack formation as there is no
stress concentration point in contrast to their flake shaped counterparts. The unique
material properties associated with ADI has made it an important material. ADI
production via austempering is an isothermal heat treatment process comprising of many
stages. Initially, the casting is heated to the austenising temperature where it is held with
an objective to obtain carbon saturated austenite. Quenching the job to austempeing
temperature is done next followed by austempering for sufficient time to produce the
special microstructure desired. Properly maintaining the austempering time is important
to inhibit carbide formation towards the later stage of austempering which otherwise
makes the ADI brittle. Table 1 shows the % weight of various constituent elements of the
ADI material under investigation. Initially, austenisation of the ADI to 900°C has been
done, which is later allowed to cool to an austempering temperature of 250°C and held
for four hour to achieve the resultant properties. Hence, the work material is designated
as ADI-4h, the austempering specifications and property of which are listed in Table 2.

Table 1 ADI-4h composition

Alloying element C Si Ni Cu Mn
% weight 3.36 2.95 0.767 0.598 0.4

Table 2 Austempering specifications of ADI-4h

Material Austenising Austempering Austempering Hardness
temperature temperature time (BHN)
ADI-4h 900°C 250°C 4 hour 340

Table 3 Properties of MS work piece

Material Electrical conductivity Thermal conductivity Melting point
MS 6.99 x 106 S/m 54 W/(m.K) 1,425°C

Another work material considered for the comparison purpose is commonly available MS
of dimension 50 mm x 50 mm x 5 mm. Both the work materials are pre cleaned for
conducting experiments. Some material properties of the MS work piece are listed in
Table 3.

2.2  Experimental setup and procedure

In WEDMm electrical energy is utilised to produce complex and simple 2D/3D profiles
on electrically conductive work piece which essentially is a spark erosion process. Here,
a very small diameter wire is used as the tool electrode. A series of discrete electric
discharges generating in the gap between the wire electrode and the work piece cuts the
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material. The spark gap is flooded with a dielectric fluid. Generally, a localised dielectric
fluid stream is used here unlike in conventional die sinking type of EDM, which flushes
away any debris produced during the cutting process. Schematics of WEDM setup and a
straight cut by WEDM showing the kerf and the spark gap ahead of the wire are shown in
Figure 1.

Figure 1 (a) Schematic diagram of WEDM setup (b) A straight cut showing the kerf and spark
gap (see online version for colours)

- Z-drive .
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Control unit /’
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O ) j Workpiece o
L : Di-electric/ = =
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The relative travelling of the wire over the work piece defines the cutting path. Computer
numerical control (CNC) is used for this purpose which generates a very precise cutting.
During the process, the wire is un-winded from a spool, fed through the work piece and
taken back on the same or different spool. High frequency electrical pulses are delivered
to both the electrodes (tool and work piece) via a DC power supply. Erosion of material
ahead of the travelling wire takes place by spark discharges which generates very high
temperature and melts the work piece. A continuous stream of dielectric at the working
zone flushes away the eroded particles and also cools the work piece. Proper flushing is
important to ensure stable discharging by effective exclusion of debris as the spark
generation area is very narrow in WEDM (Kimura et al., 2022). As reported by Wang
et al. (2022), a lower flushing pressure can make early occurrence of discharge by
minimising the delay time of discharge. Non-contact between the tool wire and the work
piece is ensured by maintaining a definite gap between the two by CNC unit. These allow
WEDM to accurately cut any hard to machine material provided it is electrically
conductive.

In this investigation, the machining has been done in CNC Ezeewin WEDM (make:
Ratnapakhi (I) Pvt. Ltd., model: Ezeecut NXG). The tool used is a brass wire whose
diameter ranges within the limit of 200-250 pm. Brass wire is selected because as
compared to copper wires it possesses good conductivity alongside high tensile strength
(Khan et al., 2015). Also, brass wire has shown better achievable surface smoothness
during finish cuts compared to copper wire (Giinen et al., 2022). The dielectric used is a
mixture of deionised water with S100 coolant in a ratio of 40:1. Use of deionised water as
dielectric is conventional in WEDM (Liu et al., 2022). Leica (model: DM 2500M)
metallurgical microscope is used to measure the kerf widths and a Handysurf
profilometer is used for SR evaluation. For evaluation of the CR, the cutting time
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displayed on the WEDM display unit has been used. The CR is expressed by equation
D.

_ length of cut

CR 0

cutting time

The flow diagram of the machining steps involved during the machinability study of ADI
using WEDM is shown in Figure 2. Initially from the developed ADI-4h bar stock, 5 mm
thick slices are cut which act as the work piece for the experiments. Slots are cut on the
work piece via WEDM under various parametric conditions and then different response
parameters viz. CR, K¢ and SR are evaluated. Slots of same length (10 mm) under similar
parametric conditions have been cut on the prepared MS specimen for the comparison

purpose.

Figure 2 Machining procedure (see online version for colours)
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Table 4 WEDM parameters and their values at different levels

Parameters Level 1 Level 2 Level 3 Level 4
Peak current (A) 1 2 3 4
Pulse-on-time (ps) 10 20 30 40
Wire feed (mm/s) 60 70 80 90

For the machinability investigation, each of the machining parameters selected are varied
in four levels as enlisted in Table 4. For the selection of the range of machining
parameter for this study, a number of initials pilot experiments have been conducted and
available literature is consulted (Tilekar et al., 2014; Debnath and Patowari, 2019). Based
on that, the variable parameters considered for investigation are — Ip, Ton and Wy Other
factors like wire material, wire tension, duty factor, dielectric flushing pressure, length of
cut and sensitivity are kept constant during the experiments. Duty factor is maintained
around the range of 60%—-70% using the available parametric values from the WEDM
setup.

3 Results and discussion

Here, we present a comparative machinability study of ADI-4h and MS under wire-EDM.
The machining performance of both the materials at same parametric condition has been
evaluated and compared. The effect of Ip, Ton and Wr on CR, K¢ and SR are reported on
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the subsequent sections. For the experimentation and reporting, one factor at a time
approach has been considered. All the experiments are conducted a number of times and
the average of those results is reported.

3.1 Effect of Ip

Ip is an important machining parameter affecting WEDM process performance. Ip
indicates the discharge energy that is needed to melt and vaporise the material under
process. Here, the Ip is varied at four levels viz. 1 A, 2 A, 3 A and 4 A. T,, and Wy are
kept constant at 20 us and 80 mm/s, respectively. A lower level value of To, has been
selected so that the effect of the parameter under investigation becomes dominant. Also,
the Wt value is selected as the average of the two optimum values reported by Tilekar
et al. (2014).

3.1.1 Effect of Ip on CR

From Figure 3, it is seen that in general CR shows an increasing trend with increase in Ip.
This may be attributed to the fact that each spark at higher Ip is associated with increased
sparking energy and heat concentration. This facilitates removal of larger crater per
spark. It is the probable occurrence of arcing between the two electrodes at higher value
of Ip which results in a decrease in CR. For both the materials, initially the CR is seen to
increase with Ip and then it decreases for higher Ip. MS being a comparatively softer
material provides a higher CR than ADI except at a higher Ip (4 A). Highest CR obtained
at Ip =3 A for ADI-4h and MS are 7.32 and 7.79 mm/min, respectively.

Figure 3 Comparison of effect of Ir on CR for ADI and MS (see online version for colours)
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3.1.2 Effect of Ip on Ky

From Figure 4, it is evident that as Ip increases the Ky increases, but it decreases again at
the highest level of Ip. Higher Ip results in higher spark energy producing deeper cavity
on the surface, which in turn increases the Ky. But at the highest Ip, there is possibility of
arc occurrence between the electrodes. This may be due to the condition of stray molten
material remaining un-flushed by the dielectric and re-deposition on the work surface.
This leads to the reduced kerf width. It can be seen that the trend is similar for both the
materials. MS has a higher K¢ than ADI except at highest Ip level. The profiles of the
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kerfs at different Ip are shown in Figure 5. It is needless to reaffirm that the minimum
kerf width attainable is always greater than the wire diameter at any given parametric

combination.

Figure 4 Comparison of the effect of Ir on Kr for ADI and MS (see online version for colours)
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Figure 5 Kerf profiles of ADI and MS at various Ip (see online version for colours)
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Figure 6 Comparison of effect of Ir on SR for ADI and MS (see online version for colours)
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Figure 7 A typical SR profile for ADI-4h (see online version for colours)
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3.1.3 Effect of Ir on SR

Figure 6 shows increase in SR when Ip increases. The higher discharge energy at higher
Ir produces craters of bigger size. These increase the undulation in the machined surface
resulting in higher SR. It can be observed that the trend for both the materials is same.
The MS has higher SR than ADI. The minimum SR is achieved at the lowest level of
Ir =1 A and yielding values of 3.57 and 3.67 um for ADI and MS, respectively. A typical
representative SR profile is shown in Figure 7.

3.2 Effect of Ton

Ton is the time for which there is discharge of energy within a cycle which comprises of
pulse on and off time. The ratio of pulse on time to the cycle time gives an important
factor known as the duty factor as given by equation (2).

TOIl
Duty factor = ———— (2)
Ton + Toff

For the experimentation purpose, Ton is varied at four levels viz. 10, 20, 30 and 40 ps for
both the materials and their effect on the response parameters are studied individually. Ip
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and W¢ are kept constant with a parametric setting of Iy = 2 A and W = 80 mm/s,
respectively. A lower level value of Ip has been selected to ensure that the effect of the
parameter under investigation becomes dominant. Same Wr¢ as that of the previous study
is considered.

Figure 8 Comparison of effect of Ton on CR for ADI and MS (see online version for colours)
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3.2.1 Effect of Ton on CR

Figure 8 shows that an increase in To, increases the CR in case of ADI and then after
Ton = 30 ps, CR is seen to decrease. But in MS, the decrease in CR is prior; as the CR
decreases with T, after 20 us. MS provides a higher CR at T,, almost below 20 ps, but at
higher Ton ADI provides higher CR. Initially, CR increases with the increasing Ton. The
effective duration of sparking increases with increase in To, which makes higher sparking
energy available per cycle. This facilitates increased removal of material. In case
of longer Toy, there is a possibility of expansion of the plasma channel, thereby
decreasing the available energy density on the work part. The energy density may
become inadequate for effective material removal and decreases the CR. Frequent
retraction of the electrode due to higher risk of short-circuiting or arcing at higher Toq
may also lead to decrease in the CR.

3.2.2 Effect of Ton on Ky

For both the materials, K¢ increases with increase in Ton, however at higher T, the K¢
slightly decreases as can be seen from Figure 9. This may be due to the re-solidification
of the molten material at that level. MS mostly has a higher K¢ than ADI owing to the
softer nature of MS. At low Ton, low discharge energy of the spark produces shallow
craters resulting in lesser K;. Again at a higher T,, re-solidified of molten material
happens on the surface as the bigger sized debris was not effectively flushed away within
the small time. This again decreases the Ky. The kerf profiles at different T,, are shown in
Figure 10. The minimum Ky values which are obtained at the lowest level of T, are
247 and 262 um for ADI and MS, respectively.
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Figure 9 Comparison of effect of Ton on K¢ for ADI and MS (see online version for colours)
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Figure 10 Kerf profiles of ADI and MS for various Ton (see online version for colours)
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3.2.3 Effect of Ton on SR

It is seen from Figure 11 that increase in T, also increases the SR, which is primarily due
to the larger craters produced by the increased number of effective sparks. It can be seen
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that the SR wvaries significantly with respect to the To,. For both the materials the SR
achieved has less difference, with ADI producing better surface. The minimum roughness
values which are achieved at the lowest level of T,, with other constant parametric
conditions are 3.32 and 3.58 pm respectively for ADI and MS.

Figure 11 Comparison of effect of Ton on SR for ADI and MS (see online version for colours)
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3.3 Effect of Wy

Here, the W¢ is varied at four levels viz. 60, 70, 80 and 90 mm/s. Constant Ip and T,, of
2 A and 20 ps respectively are utilised during these experiments, which are kept same as
that of the previous studies.

Figure 12 Comparison of effect of Wron CR for ADI and MS (see online version for colours)
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3.3.1 Effect of Wyon CR

It has been observed that there is almost no influence of W¢ on CR within the machining
range. Hence, it is recommended to keep the Wr at low/medium level to reduce wire
consumption and enhance the process economics. MS provides a higher CR than ADI for
the same Wy, which is expected because ADI has more strength than MS. While there is
no fluctuation of CR obtained for ADI during the cutting of the constant length slot
considered in the study; a very minimal increase in the CR was seen for MS at the higher
levels which remained unchanged afterwards as can be seen from Figure 12.

3.3.2 Effect of Wyon K

With increase in Wy, the Ky increases for both the materials as evident from Figure 13. It
may be attributed to the fact that increasing Wy leads to more machining happening at the
same area of cut. This in turn leads to removal of more material and hence a bigger kerf
is resulted. The kerf profiles at various Wy are shown in Figure 14. For all the levels, the
kerf width in case of MS is found to be more as compared to ADI.

Figure 13 Comparison of effect of Wr on Kr for ADI and MS (see online version for colours)
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3.3.3 Effect of Wyon SR

Figure 15 shows the effect of Wron SR for both the materials. It can be seen that SR for
both the materials increase with the increase in Wy and it shows an almost linear trend.
The maximum variation of roughness is only 0.59 pm. MS is seen to have higher SR than
ADI.

From this machinability study, it can be concluded that MS shows higher CR in
WEDM than ADI, but the surface finish is poor in MS and Ky is more in case of MS. It
can be observed that Ip and T,, are the most important process parameters affecting the
performance of machining. The effect of Wt is very small. With increase in Ip and Top, the
CR increases but the SR deteriorates.
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Figure 14 Kerf profiles for ADI and MS at various Wr (see online version for colours)
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3.4  Microstructure of ADI-4h

The microstructure of ADI-4h contains nodular graphite particles scattered over the
matrix. Nodular graphite particles can be seen embedded in the matrix of ADI-4h from
Figure 16(a). Carbides are not apparent in ADI-4h which could be seen in ADI-7h due to
disintegration of austenite towards final stages of austempering (Sarma et al., 2022). The
ADI-4h shows the typical ausferritic matrix as evident from Figure 16(b). Better ductility
and fatigue resistance in ADI is a typical result associated with this microstructure
(Daniel et al., 2020).

Figure 16 Microstructure of ADI-4h, (a) graphite molecules embedded in the matrix in the form
of nodules in ADI-4h (b) typical ausferritic matrix in ADI-4h
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Figure 17 SEM images showing recast layer formation on the machined surface of ADI-4h
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3.5 Recast layer in ADI-4h

A recast layer is a layer which is generated on the machined surface due to the quick
re-solidification of the molten materials during WEDM. It is also known as white layer.
Recast layer formation in work parts processed by WEDM is a typical phenomenon. “The
recast layer is formed at a cooling rate lower than that at the outer surface, where the
melted material is resolidified very quickly without having any grain boundaries”
(Pramanik et al., 2021). The formation of recast layer may also be attributed to
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inadequate flushing allowing setting of resolidified material on the part. The formation of
the recast layer enhances the surface hardness but at the same time makes it more brittle.
ADI-4h being the primary material under investigation, two representative SEM images
of recast layers produced for ADI-4h at two different places of the machined surface
under two different magnification levels are shown in Figure 17. Analysis of the SEM
images has revealed formation of recast layer for ADI-4h with an average thickness of
~ 6 pm.

4 Conclusions

ADI being superior quality metal is difficult to machine via conventional route. Here, we
present a comparative study of the machinability of ADI-4h and MS under WEDM. The
machining responses are greatly affected by the machining parameters. The following are
the main conclusions drawn from this study:

e  WEDM can be implemented to effectively machine ADI-4h which has shown a good
machinability under the investigated parametric range. MS is more easily machinable
due to its softer nature. Proper selection of parametric combination is an important
factor while processing via WEDM.

e Increase in Ip increases all the response measures viz. CR, Krand SR. But CR is
observed to decrease again at a higher value of Ip. Maximum CR recorded is
7.32 mm/min at 3 A. The K first increases with increase in Ip and then decreases at
higher value of Ip due to larger extent of re-solidification of the molten material. The
SR increases with increase in Ip due to the larger sized craters produced at higher Ip.
The SR varies from 3.57 pm to 4.55 um for a variation of Ip from 1 A to 4 A.

e  Asthe To, increases the CR increases and then again decreases for higher value of
Ton. The highest CR obtained was 6 mm/min at a Ton of 30 ps. The K first increases
and then decreases with To,. The minimum Ky of 247 um was obtained at a To, of
10 ps and the maximum value of K¢ was 278 um at 30 ps. The SR increases
significantly from 3.32 um to 5.26 um for a variation of T,, from 10 ps to 40 ps.

e Wsis least significant in affecting the machining performance compared to the other
two investigated parameters. The W does not have any appreciable influence on the
CR. A constant CR of 5.80 mm/min was obtained for all of the four wire feeds. The
Krand the SR increase with the increase in Wy, but it is the least influencing among
the parameters.

e Comparison of machinability of ADI-4h with MS reveals that during the variation of
Ip, Ton and Wy, the trend of the effect of these parameters on the machining responses
is almost similar for both the materials. MS provides a higher CR than ADI. Kris
more in case of MS. The minimum Ky obtained in ADI and MS were 247 um and
258 um, respectively. ADI has a better surface finish than MS.

o  The microstructure of ADI-4 hour is found to be a mixture of acicular bainitic ferrite
and carbon enriched austenite that provides better ductility as well as fatigue
resistance.
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e SEM analysis reveals formation of a thin recast layer in ADI-4h which is a typical
feature of WEDM processed parts. An average recast layer thickness of ~ 6 um has
been seen.

This work has shown that WEDM can be implemented to process ADI successfully. It is
expected that this work will advance the field of ADI application in newer areas which
were previously less explored due to the processing difficulties of ADI. With the ability
of fabricating intrinsic details by WEDM and the superior material property advantage to
be gained by shifting to ADI; ADI is bound to take the manufacturing industry by storm.
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