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Abstract- C60 is one of the higher carbon content (about 0.6 %) steels. Due to presence of high carbon
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content, the machine ability of the material is very low. 1060 is the SAE-AISI designation for this material.
Mostly this material is used for manufacturing automotive components like crank-shafting, rocker arming
shafting, camshafts; rack & pinion steering tie rods, etc. The existing finishing process employed for these
automotive components is generally cylindrical grinding. The grinding as stated above results in the
involvement of enormous greatness of cutting powers which is a reason for not achieving better surface
finish value. The limitations associated with the process motivated the author for doing their search
regarding finishing process involving small magnitude of cutting forces for precise finishing. Magnet or
heological finishing is an ideal process for these requirements as it involves not only small magnitude of
cutting forces but also magneto rheological polishing (MRP) fluid has rheological properties which make

this process suitable for complex intricate surfaces also.

I. INTRODUCTION

The surface finish corresponds to a vital & valuable
phase of the general creation framework. This
interaction is arduous and wild in the creation of
exact segments as it needs as much as 15% of the
absolute creation cost.

For the creation of basic tube shaped parts, the way
toward changing over crude materials into
completed segments can be isolated into two
classifications which are material transformation
interaction and grating completing cycle separately
as demonstrated in the Fig. 1.1.

Material conversion processes include forming or
forging, various material removal processes (like
turning, boring, drilling, etc.) and heat treatment
processes (if applied) which are necessary to
controlling the micro structural & mechanically
features of m/c parts whereas abrasive finishing
processes include grinding and other finishing
technologies which will be explained in detail later.
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Fig 1. Finished.

The classification of different AF technologies used
for the external cylindrical surfaces is shown in the
Fig. 2. As shown, these are divided into 2 types: -
movement replicating cycles and pressing factor
duplicating measures. Movement Copying measure
eliminate material to a given profundity of cut which
brings about controlling dimensional precision.

Crushing interaction utilizing reinforced rough wheel
is an illustration of this kind. But on the other hand,
pressure copying process has no specified depth of
cut but removes material via pressure of the tool
against the work piece.
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This outcomes in improving wanted surface
calculations and surface upright natures as opposed
to improving dimensional precision.

Further, grating fine wrapping up advances can be

isolated appropriately as

o Abrasive state,

¢ devices utilized for the cycles,

e Finishing strategies. Cycles are of two kinds based
on rough state for example fortified and
unbounded.

In the fortified grating state, the rough takes an
interest in machining while at the same time staying
fixed in a framework. This class incorporates grating
stone and covered rough. Rough stones comprise of
grating grains, a holding specialist, & poring.

Grinding stones are used in honing and super
finishing. Covered abrasives are made out of harsh
grains clung to a versatile substrate using concretes.
Typical substrates fuse vulcanized fiber, material,
plastic tapes, plastic films and nylon brushes.

Canvassed abrasives are used in film/tape/
sandpaper/finishing and brushing. In the unbounded
express, the abrasives openly partake in wrapping up.
The devices utilized for this reason for existing are
grating slurry and rough stream media.

Grating slurries are utilized in lapping. Rough stream
media are utilized in attractive grating completing
(MAF) and magneto rheological completing (MRF). In
MRF, grating grains blended in with ferromagnetic
particles (like iron particles) are suspended in base
liquid which is either water or paraffin oil and oil.
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Fig 2. Classification of Abrésive Finishing tec‘hnolo‘gy.
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II. RELATED WORK

Nguyen and Zhang (2011) noticed the presence of
crushing solidifying in bended surfaces during
plunge pounding. To comprehend the attributes of
granulating solidifying, a temperature-subordinate
limited component heat move model containing a
three-sided moving warmth source was formed to
recognize the temperature field. By utilizing this
strategy, the thickness of the granulating solidified
layer was anticipated. Steel 1045 were picked as work
piece and the created model was confirmed
tentatively. It was seen that the continuous warming
and cooling measures was the primary driver of
warming cycle in plunge tube shaped crushing,
differing from one area to another in a work piece.

Liu et al. (2015) examined the impacts of the
granulating incited cyclic warming on the properties
of the solidified layer in a dive barrel shaped
crushing interaction. The work piece was picked as
steel EN26. To decide the profile age of solidified
layers, it is important to decide the directions of
crushing instigated heat sources which must be
known by knowing the pounding designs. For
instance, in a navigate round and hollow pounding,
because of synchronous pivotal and rotational
developments, the solidified layer was discovered to
be non-uniform along the hub heading. While in
plunge granulating, the method of work-wheel
commitment is significant for the consistency/
congruity of the solidified layer.

Chang et al. (2008) depicted the exploratory
examination of the impact of cycle boundaries on
assessment of super finished surface. Utilizations of
super finishing incorporate the completing of
orientation, exactness auto segments and shafts. A
progression of time-subordinate super finishing tests
is directed to contemplate the central qualities of
super finishing measure. The investigation led on
callous AISI 8119 steel which was mounted on the
tailstock of a super finishing machine with a stone
wavering sufficiency of 0.5 mm.

Hashimoto et al. (2016) concentrated exhaustively
about the cycles dependent on rough completing
innovation. The creators arranged the cycles as per
the interaction standards, rough states, devices,
media, and so forth. The material evacuation
instruments, last completing reach and the particular
energies related with the cycles were given alongside

Page 2 of 7



Rohit Kumar Singh. International Journal of Science, Engineering and Technology, 2021, 9:4

the appraisals of the surfaces made by them.
Eventually, the creators portrayed the future
imminent of the innovation.

Henan liu and Jian cheng et al. (2019) do
magnetor heological completing cycle utilizing a
little ball end lasting magnet cleaning head is
proposed. An unpredictable complex segment with
concave surface with ebb and flow sweep under 3
mm. a perplexing little formed bore unpleasantness
Ra of 10.7nm and surface precision of the completed
round surface of 33.2nm.

Contrasted and traditional wheeled MRF measure,
the proposed MRF measure utilizing an extensively
more modest cleaning head is given more
confounded material evacuation trademark.

The material expulsion rate relies upon the relative
preparing speed and attractive motion thickness in
the cleaning hole, which influences the shear yield
pressure of the MR liquid. In this way, the machining
stance of the MR completing device ought to be
controlled during handling.

Gourhari Ghosh and P.P. Bandyopadhyay et al.
(2020) An indirect clear of OFHC copper (@52 x10
mm) made by the going up against movement was
picked as the work piece material. Shape flexible
grinding (SAG) was performed on the as-gotten test
to reduce the surface brutality to an ideal level.

The SAG gadget contains an adaptable sponsorship
which is coved by a sensible cleaning pad. During
finishing communication, the SAG gadget gets deftly
wound inferable from the presence of a flexible
medium in the gadget.

The gadget pressure, which is the extent of the
pounding of the SAG instrument from the
fundamental contact against the work piece, is a
huge connection limit in SAG.

Hang tests were continuously coordinated with
diminishing gadget pressing factors of 1 and 0.2 mm
to improve the surface fruition similarly as to make
the surface waiting quiet. Alumina polishing pad
(FibrMet Abrasive pad PSA, Buhler, USA) having atom
size of 12 um was used in SAG. All the SAG tests
were performed with the assistance of benzotriazole
(BTA) answer for the decline of the oxidation
tendency of the work piece.
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Singh et al. (2011) fostered another exactness
completing interaction for 3D surfaces utilizing ball
end MR completing instrument in  which
extraordinarily pre-arranged magneto rheological
cleaning (MRP) liquid is utilized as a completing
medium. Tests were performed on both
ferromagnetic (EN31) and non-ferromagnetic (3D
copper) work pieces.

Working hole is set at 2 mm as per the reenactment
results and experimentation performed. It was
discovered that with 100 rpm of hardware and 100
min of completing time on ferromagnetic material,
the surface unpleasantness diminished from 414.1
nm to 70 nm.

With 600 rpm and completing season of 60 min on
non-ferromagnetic material surface unpleasantness
diminished from 336.8 nm to 102 nm. Attractive
transition is kept at 0.2T for both the cases.
Subsequently the creator demonstrated the ability of
the recently evolved ball end MR completing
apparatus to decrease surface unpleasantness and
improve the surface qualities of plane and 3D score
surfaces of ferromagnetic just as non-ferromagnetic
work materials.

Sidpara and Jain (2011) demonstrated and relate
the typical and extraneous powers acting during the
magneto rheological liquid based completing cycle.
A dynamometer is used to keep online record of the
powers following up on the work piece. The cycle
boundaries incorporate volume grouping of CIPs and
abrasives, working hole and wheel pivot. Full factorial
plan was used to build plan of tests and later on
ANOVA is done to measure the relationship
between's the powers and cycle boundaries.

It was tracked down that the functioning hole
contributed greatest to the powers followed by CIPs
focus while the least commitment was seen by the
wheel speed. It was likewise tracked down that both
the powers increment with expansion in CIPs focuses.
With speed up, typical power increments while the
extraneous power increments up to a specific cutoff
past which it begins diminishing.

Singh et al. (2012) examined the impact of
completing time on a superficial level harshness of
intertwined silica glass utilizing ball end magneto
rheological completing apparatus. For this
experimentation CIPs of CS grade, grating powder as
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cerium oxide and transporter liquid as deionised
water are utilized in 30%, 10% and 60% volume
fixation individually.

Completing process duration of 30 min was taken,
pivot speed at 400 rpm, working hole distance at 1.5
mm, feed rate for two and formation of the work
piece and current stock at 4A and 2.5A was mulled
over. It was tracked down that the Ra esteem was
diminished from 0.74 nm to 0.14 nm.

Sidpara and Jain (2012) fostered a hypothetical
model of ordinary and digressive power following up
on the work piece during magneto rheological liquid
based completing (MRFF) measure.

Ordinary power was demonstrated by considering
attractive levitation power while distracting power
experienced by the work piece acted because of the
pivot of the transporter wheel. Volume grouping of
CIPs, volume convergence of abrasives, working hole
and wheel speed were the chosen interaction
boundaries. In the end writers inferred that ordinary
and distracting power increments with expansion in
CIPs focus, anyway the pattern was turned around if
there should arise an occurrence of working whole
and rough particles fixation.

Jang et al. (2012) fostered another set in the mood
for debarring utilizing magneto rheological liquid.
The creators were fruitful in applying this interaction
for expulsion of metal burrs with a stature of 200 um
and thickness of 1 um in miniature molds with broad
yielding and grating wear. The normal Ra worth of
metal diminished from 192 nm to 34 nm after 4 min
of handling.

Sidpara and Jain (2013) considered the impacts of
ordinary, digressive and hub powers on the bended
surface during magneto rheological liquid based
completing interaction. Point of shape of the work
piece, rotational speed of the instrument and feed
rate are picked as cycle boundaries. Ordinary power
was discovered to be more prevailing followed by
unrelated and afterward pivotal power.

Creators presumed that expanding point of ebb and
flow of the work piece results in diminishing ordinary
and unrelated powers while the rotational speed of
the device and feed pace of the work piece have an
ideal worth where the size of these powers are most
extreme.
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Singh et al. (2013) numerically clarified the system
of material evacuation in ball end magneto
rheological completing interaction. The creators
arranged a numerical model for the ordinary powers
produced during the way toward wrapping up. The
model was the validated tentatively by changing the
functioning hole. The writers additionally clarified
that with expansion in typical power the component
changed from three body system to two body wear
instrument as the requirement contact of rough
particles with the work piece surface was more if
there should arise an occurrence of higher ordinary
power.

Kordonski et al. (2015) saw that that completing by
means of magneto rheological techniques rely on
the strength of the MR liquid which is reliable on the
convergence of the attractive particles and attractive
properties of the particles. Focus may change
because of vanishing or spillage of the transporter
liquid just as particles sedimentation. Typically the
convergence of the particles is the capacity of
thickness.

So the estimation of thickness is finished by the
estimation of speed and pressing factor distinction
yet since the MR liquid is a non-Newtonian liquid
and in this way the consistency isn't just remaining
parts capacity of molecule focus yet in addition shear
strain rate. Thusly creators gave 2 novel strategies to
thickness estimation. The first depends on the
standard of shared inductance and second one
depends on the progressions in the hesitance of MR
liquid layer nearby the dividers.

Liu et al. (2015) introduced an interaction to plan
silicon oiled depended magneto rheological liquids
with the expansion of nm Fe304 particles. 5
distinctive MRF's examples having nanometer Fe304
particles with mass parts of 0%, 2%, 4%, 6% and 8%
have been ready. Trials had been led to test the
sedimentation security, zero field thickness and shear
yield pressure of these five examples. The outcomes
showed that adding a specific measure of nm Fe304
particles (4%8&6% wt.) into MRFs could enhance the
presentation of MRFs.

Singh et al. (2016) made correlation between
recently created magneto rheological completing
device with level and bended instrument tip surface
to perform completing on outer round and hollow
surfaces.
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III. PROCESS PARAMETERS

In view of the writing review and primer
experimentation, it was tracked down that the four
autonomous controllable boundaries to be specific
current, instrument revolution, work piece pivot and
grating focus significantly affected the completing of
different materials.

These boundaries are clarified exhaustively as given
underneath:

1. Current (I):

The current is provided to the electromagnetic curl
utilizing a DC-managed power supply. The provided
current instigated an attractive field as concentric
shut circles. The magnetic field strength (H) is
replaced with the B-flux density as the later is
comparatively easily measurable according to
Eq.(3.1).

Where y, is the porousness of free space.

The strength of attractive transition thickness which
thusly relies upon the inventory of the charging
current has huge effect on the rheological properties
of the MRP liquid that is applied at the tip surface of
the device. By shifting the extent of charging current,
the firmness of the MRP liquid can be controlled.

Additionally space power is subject to the charging
current. Tests were directed by fluctuating the
charging current from 1.5 to 3.5 A. These upsides of
current were chosen in the reach based on primer
experimentation and the endorsed plan of the
electromagnet.

2. Tool Rotation (T):

The turn of the device center has critical effect on the
completing execution. The revolution of the device
gives fundamental distracting power which helps in
shearing off harshness tops as central processor
during wrapping up. It is seen from the starter tries
that higher device pivot gives better completing
however too high worth results in dispersing of MRP
liquid in hole between the work piece and apparatus
as enormous outward power comes right into it.
Exploratory reach for the apparatus revolution was
chosen as 1200 rpm to 2200 rpm in effective material
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removal. However a high work piece rotation has
adverse effect on the material removal.

3. Work piece rotation (W):

The main role of the work piece pivot is to
consistently ~ complete  the  whole outside
circumferential surface of the tube-shaped work
piece rather than a specific completing spot. Work
piece rotational speed provides the required relative
motion to the process. Relative motion results rate
which will be discussed in detail later on. Thus the
Experiment was conducted in the range of 60 rpm to
140 rpm based on the preliminary experimentation.

4. Abrasives Concentration (A):

Grating particles are included the MR liquid to
eliminate the material as CPUs. The breaking off
activity is performed by the dynamic rough particles
which interact with the work piece surface. These
grating particles are held between the CIPs chains.
Within the sight of attractive field delivered by the
electromagnetic device, the CIPs chains get drawn in
towards the apparatus and the grating particles
because of its diamagnetic nature shifts from the
higher attractive field to bring down attractive field
and in this manner indent into the unpleasantness
pinnacles of the work piece surface because of
attractive levitation power. Analyses were led with
the volume focus in rate changing from 10% to 30%,
according to the plan levels.

IV. CONCLUSION

Magneto rheological finishing can be an affirmative
candidate in finishing external cylindrical surfaces
over other finishing processes to meet today's
industries requirements which include mirror finish
precision components like plungers and various
gauges for calibration. Therefore, an attempt can be
made to make modifications in the already existing
set up to get better surface finish in lowest possible
time.
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