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ABSTRACT

Specifically the interest for alloy materials having high hardness, sturdiness and effect
protection has developed multi crease because of abnormal state of outline imperatives. Electro
Chemical Micro Machining (ECMM) machines are utilized to cut metals of any hardness or that
are troublesome or difficult to cut with customary techniques. These machines likewise have
practical experience in cutting complex forms or geometries that would be hard to deliver
utilizing ordinary cutting strategies. Machine tool industry has made exponential development in
its manufacturing capabilities in a decade ago however these machine apparatuses are yet to be
used at their maximum capacity because of insufficient information on ideal working parameters

The headway in the field of metallurgy and the interest for high quality materials in different
businesses brought about advancement of high quality composites, for example, Nickel alloys.
These combinations are to a great degree hard to machine utilizing the traditional processes.
Machining of these alloys with traditional devices brings about harm of work piece and the
instrument. The real distinction amongst ordinary and non-traditional machining forms is that
regular procedures evacuate the material by physical means utilizing a sharp device. Be that as
it may, the nonconventional techniques expel material by using chemical, thermal, or electrical
energy, or a blend of these energies. The issue of landing at the ideal levels of the working
parameters on Material Removal Rate (MRR) has pulled in the consideration of researcher to
take-up research in this area.

KEYWORDS: development, working parameters, techniques, Machine, industry, Electro
Chemical, Impact, Nickle Alloys.

INTRODUCTION

The procedure of inventiveness continues by
way of research, design and development.
The research work worried about making of
new framework, process, and gear for the
advantage of humanity is Engineering.
Research as the craft of executing an

incomplete use of logical learning by using
the built up certainties, laws and standards
of nature for the advantage of human beams.
The new framework rising up out of
advancement might be constituted by
mechanical, electro mechanical, hydraulic,
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thermal, or other such components. In these

lines, this research tries to develop the
procedure of Electro Chemical
Micromachining (ECMM) for Nickel and its
alloys.

Electrochemical machining (ECM) was
created amid late 1950s and mid 1960s and
used to machine hard to-cut materials in
aerospace and other overwhelming ventures
for molding and completing activities (Datta
M 1998). It is an anodic disintegration
process in light of the marvel of electrolysis,
whose laws were set up by Michael Faraday.
In ECM, electrolytes serve as channel of
electricity. ECM offers various focal points
over different machining methods. The
ECM technique now assumes an essential
part in the assembling of an assortment of
parts extending from machining of
expansive metallic bits of convoluted shapes
to opening of windows in silicon that are a
couple of microns in estimate. At the point
when ECM is performed at miniaturized
scale meter level (material expulsion that
extents from 1-999 um), it is known as
ECMM (Bhattacharyya B 2007).

In ECMM process, the work piece is
associated with anode and the miniaturized
scale device is associated with cathode and
they are put inside the electrolyte with a
little hole between them. On the use of
satisfactory electrical energy, positive metal
particles leave from the work piece and
machining happens. Electrolyte circulation
expels the machined particles from the
anode hole. To proceed with the machining
process, the electrode gap must be kept up
by moving the apparatus at required rate.
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ECMM is utilized for making littler size
parts with high exactness. Progressed
micromachining process comprises of
different ultra-exactness exercises to be
performed on little and thin work pieces
(Bhattacharyya B 2004). The high exactness
parts with micro measured openings, spaces,
and complex surfaces are to a great extent
required in mission basic applications like
Nuclear power plant, Aerospace industry,
Electronics industry, and Bio-restorative
field. ECMM is an extremely encouraging
innovation since it offers several advantages
like

a) Higher machining rate,
b) Better precision and control,

c) Machining wide range of
materials,

d) Cost effective, and
e) Environmental friendly.

The ECMM procedure is prepared to do
machining electrically conductive, difficult
to cut materials without presenting any
misshaping on machined surface. In this
procedure, no apparatus wear is created.
Further, no remaining pressure is caused on
the grounds that machining isn't finished
with coordinate power on the work piece.
Rather, ionic disintegration is utilized to
evacuate the material. Consequently, there is
no warmth age included while machining.
The ECMM process can be successfully
utilized for high accuracy machining tasks,
for example, expulsion of miniaturized scale
burrs, making designs in foils and 3D
micromachining. These characteristics and
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abilities of ECMM process makes it helpful

in numerous businesses where hard to-cut
materials are prepared.

REVIEW OF LITERATURE: ECMM is a
vital machining process in numerous
manufacturing industries, viz. aerospace,
bio-therapeutic, electrical, and electronics,
auto mobile, thermal power plants, nuclear
power plants, etc., where difficult to cut
materials are utilized. A few scientists have
endeavored to enhance the execution
attributes of ECMM process by concentrate
the impact of process parameters on the
machining process. Yet, the maximum
capacity usage of ECMM process is yet to
be accomplished. This is because of
perplexing and stochastic nature and number
of factors included.

The writing study made for this research
work uncovered that the researchers led on
ECMM are identified with late patterns in
ECMM and impacts of process parameters
on MRR. It is additionally deduced that all
the more research involving number of
process parameters are to be done around
there.

The current improvements and future
patterns of EMM were featured in the
research titled "Progression in
electrochemical micro machining"
(Bhattacharyya B 2004). It recommends that
small scale ECM (ECMM) strategy can be
successfully utilized for high precision
machining tasks, for example, evacuation of
burrs, making designs in foils, and 3D
miniaturized scale machining. The research
suggests that for wusing ECMM in
miniaturized scale creation, change in

November, 2015

smaller  scale apparatus plan and
improvement, observing and control of the
inter electrode gap (IEG), control of material
evacuation and precision, control supply,
and end of small scale flashes age in IEG,
and determination of electrolyte is required.

The work titled "Experimental investigation
into  electrochemical ~ micromachining
(EMM) process”, with an appropriate
ECMM setup for the most part comprises of
mechanical machining unit, small scale
tooling framework, electrical power, and
controlling framework and controlled
electrolyte stream framework to control
electrochemical machining (ECM)
(Bhattacharyya B 2003). Examination shows
best zone of transcendent process
parameters, for example, machining voltage
and electrolyte concentration, which give the
apparent measure of material removal rate
(MRR) with less overcut. The trial results
and investigation on ECMM will open up
more application conceivable outcomes for
ECMM.

The research work titled "Trial think about
because of hardware cathode tip shape on
Electrochemical Micromachining of 304
stainless steel”, utilized a trial set-up with
consistent ~ hole  control  framework
(Thanigaivelan R 2010). The tests consider
because of hardware tip shape on machining
rate and machining hole for 304 stainless
steel has been introduced. The tool electrode
tips of various shapes like level finished,
funnel shaped finished, round finished and
wedge shape are utilized for this
investigation. The experimental results
demonstrate that the round finished tip
enhances the machining rate and tapered
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shape tip lessens the machining hole when

contrasted and alternate shapes.

An experimental study titled "Investigation
of prevailing factors in Electrochemical
Micromachining” was done to decide the
impacts of overwhelming factors like
heartbeat on time, electrolyte concentration
and voltage on machining pace and overcut
of stainless steel (Thanigaivelan R 2010).
With the experimental results, it is induced
that machining speed achieves most extreme
at a heartbeat on time of 30 ms. The best
scope of heartbeat on time and electrolyte
concentration can be considered as 25-30 ms
and 0.23-0.29 mol/lit which gives direct
machining pace and lower overcut.

The paper titled "Examination concerning
the impact of Electrochemical
Micromachining (EMM) parameters on
Radial Overcut through RSM-based
approach” features the highlights of the
improvement of mathematical model for
relating the intuitive and higher-arrange
impacts of different machining parameters
(Munda J 2010). This paper additionally
features mathematical models for breaking
down the impacts of different process
parameters on the machining rate and
overcut wonders. These parameters can be
utilized as a part of request to accomplish
augmentation of the metal evacuation rate
and the base overcut impacts for ideal
exactness of shape features.

The work titled "Gap quality and bury
electrode gap progression amid beat current
electrochemical deep opening boring"
displays an experimental investigation of
heartbeat current formed tube
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electrochemical deep gap penetrating (PC-
STED) of nickel-based super composite
(Dayanand S. B. 2007). Impact of five
process factors (voltage, apparatus bolster
rate, beat on-time, obligation cycle, and
uncovered tip length of hardware) on the
reactions, specifically, depth averaged radial
overcut (DAROC), mass metal removal rate
(MRRg), and direct metal removal rate
(MRRI) have been examined. Mathematical
models have been produced to express the
impacts of these procedure factors. The
proposed show licenses quantitative
assessment of the gap quality and process
execution all the while. The outcomes have
been affirmed for the profile of the
penetrated opening and MRRI acquired
tentatively. In every one of the analyses,
through gaps of 26 mm profundity with
measurements extending from 2.205 mm to
3.279 mm were penetrated. The outcomes
have been clarified by the bury cathode hole
flow winning amid beat electrochemical
profound gap boring. Ideal parameters
decided from these examinations can be
utilized to proficiently penetrate brilliant
profound gaps.

The work titled "Exploratory examination of
small scale gaps in electrochemical
machining utilizing beat current” researches
the impacts of a portion of the dominating
electrochemical process parameters, for
example, beat recurrence, sustain rate of
hardware, = machining  voltage, and
electrolyte focus on the machining exactness
of smaller scale gaps (Zhiyong Li 2008). As
indicated by the examination, the best zone
of heartbeat on time and electrolyte focus
can be considered as 15-50 us and 30-50 g/I,
individually, which can gives an alluring
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machining exactness for miniaturized scale

openings. A machining voltage scope of 6-
10 V can be complimented to get high
machining exactness. From the micrographs
of the machined small scale openings, it
might be watched that a lower estimation of
electrolyte focus with direct machining
voltage and direct estimation of heartbeat on
time will deliver more exact state of smaller
scale gaps.

The exploration paper titled "Examination
concerning (EMM) through reaction surface
system based approach”, endeavors to build
up a complete numerical model for relating
the intuitive and higher-arrange impacts of
different machining parameters through
(RSM) (Munda J 2008). Legitimacy and
rightness of the created numerical models
have likewise been tried through
investigation of difference. Ideal blend of
these dominating micromachining process
parameters is gotten from these scientific
models for higher machining rate with
precision. Considering MRR and ROC at the
same time ideal estimations of transcendent
process parameters have been acquired as;
beat on/off proportion, 1.0, machining
voltage, 3 V, electrolyte fixation, 15 g/l
voltage recurrence of 42.118 Hz and
apparatus vibration recurrence as 300 Hz.

The examination paper titled "Enhancing
Machining Accuracy of the EMM Process
through Multi-Physics Analysis™
contemplates the parametric impacts of the
EMM procedure by both numerical
recreation and test tests (Shuo Jen Lee
2007). The numerical reenactment was
performed utilizing business programming,
FEMLAB, to build up a multi-material
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science demonstrate which comprises of
electrical field, convection, and dispersion
wonders to reproduce the parametric
impacts of heartbeat rate, beat obligation,
cathode hole and inflow speed. From the
mimicked comes about, the connection
amongst parameters, and the circulation of
metal expulsion could be set up. Legitimate
process factors were additionally directed
the EMM tests. After the trials, the profile of
the handled rectangular opening was
estimated by a Keyence advanced
magnifying instrument. Contrasting profile
of the prepared rectangular opening with the
profile of the cathode, the machining
exactness of EMM process could be
resolved. It could likewise check the
decency of the multi-material science show
for anticipating machining exactness. From
this investigation, the impacts of parameters,
for example, beat rate, beat obligation,
terminal hole, and inflow speed are better
comprehended. The reenactment model
could be utilized as a prescient device to
give ideal parameters to better machining
precision and process security of the EMM
procedure.

The examination titled "Electrochemical
micromachining, cleaning and surface
organizing of metals: central angles and new
advancements” talks about the utilization of
Electrochemical micromachining (EMM) as
an adaptable procedure for machining and
surface organizing of metallic materials for
biomedical and  miniaturized  scale
frameworks (Landolt D 2003). From a
crucial perspective EMM presents numerous
similitudes with electrochemical machining
(ECM) and electro polishing (EP) if one
considers the scale reliance of marvels. In
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the present paper the part of mass transport,

current dissemination, and inactive movies
for shape control and surface smoothing is
talked about and delineated with cases. The
value of numerical recreation utilizing
disentangled models is focused. New
improvements in EMM of titanium are
exhibited, including oxide film laser
lithography allowing EMM on non-planar
surfaces without photograph oppose and the
manufacture of two-level and multi-level
structures. Scale settled electro concoction
surface organizing of titanium prompts very
much characterized geologies on the
micrometer and nanometer scales, which are
of enthusiasm for biomedical applications.

The specialized paper titled "Change of
Electrochemical Micro drilling Accuracy
Using Helical Tool" displays a small scale
helical device as a novel arrangement in
electrochemical miniaturized scale
penetrating procedure to enhance the
machining exactness and capacity (Hai-Ping
Tsuia 2008). Familiar CFD is received to
dissect the stream field status in process.
The gulf and outlet measurements of the
small scale openings are 425 um and 362
pum, individually; the qualities are acquired
utilizing the regular smaller scale strong
round and hollow device. At the point when
the turn speed of the helical instrument is
20,000 rpm, and the beat off time is 90 ps,
the channel and outlet width altogether
decrease to 335 pm and 299 pm. The
exploratory outcomes uncover that the
exactness of miniaturized scale opening
shape can be essentially enhanced utilizing
the small scale helical instrument in a
straightforward and minimal effort way.
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The article "A stage towards the in-process
observing for electrochemical small scale
boring", introduces a stage towards the in-
process checking in view of waveforms
produced amid electrochemical
micromachining (Mithu M.A.H 2011). An
endeavor has been made to associate
between the waveforms created amid
machining and trial results, for example,
material expulsion rate, machining time, and
the measurements of the miniaturized scale
gaps manufactured on financially accessible
nickel plate with pre-assembled tungsten
smaller scale apparatuses. An electrical
capacity generator is utilized as a flag source
and an advanced stockpiling oscilloscope is
accommodated watching the idea of
electrical heartbeats utilized and recording
the waveforms created amid machining. The
waveforms are sub assembled relying upon
the parameters utilized and broke down to
correspond the waveform shape and the
machining results. The computerized
stockpiling oscilloscope additionally
encourages for watching the short out
condition which  may happen amid
miniaturized scale boring. These outcomes
demonstrate that the state of the waveforms
and their comparing esteems are in great
concurrence with the material evacuation
rate, machining time, and on the
measurement of manufactured smaller scale
gaps. Consequently, the proposed checking
strategy can be utilized as a prescient device
in electrochemical micromachining.

ELECTROLYTES: The electrolyte has
three main roles in the ECM process; it
carries the current between the tool and the
work piece, it removes the products of the
reaction from the IEGand it removes the
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heat produced from the passage of the

current. The most common electrolyte used
for ECM is a concentrated salt electrolyte,
namely, sodium chloride or sodium nitrate.
These are used as they are relatively
inexpensive and they do not cause damage
to the machinery. An acidic electrolyte
could corrode machinery over time. For
electrochemical micromachining (ECMM),
a less concentrated electrolyte is required to
enhance the machining precision, by
restricting the current passage through
increased electrolyte resistance. Sodium
chloride is regularly used to machine
stainless steel when a bright surface finish is
required. Sodium chloride does not usually
create a passive layer on the stainless steel
surface which ensures fast, level machining
of the surface. In contrast, sodium nitrate is
used for machining stainless steel when
close replication of the tool is of utmost
importance. Sodium nitrate is a passivation
electrolyte for stainless steel, but in this
instance it prevents stray corrosion, ensuring
precise tool replication. Using sodium
nitrate, high current density favour anodic
dissolution; however, low current density
favour passivation. This is how sodium
nitrate  increases machining resolution
compared to the same concentration of
sodium chloride.

CONCLUSION:Electro Chemical Micro
Machining (ECMM) machines are used to
cut metals of any hardness or that are
difficult or impossible to cut with traditional
methods. These machines also specialize in
cutting complex contours or geometries that
would be difficult to produce using
conventional cutting methods. Machine tool
industry has made exponential growth in its
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manufacturing capabilities in last decade but
these machine tools are yet to be utilized at
their full potential due to inadequate data on
optimum  operating parameters.  The
advancement in the field of metallurgy and
the demand for high strength materials in
various industries resulted in development
of high strength alloys such as Nickel alloys.
These alloys are extremely difficult to
machine using the traditional processes.
Machining of these alloys with conventional
tools results in damage of work piece and
the tool.
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