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Abstract— Rough Water plane (AWJ) Machining is a late non-conventional machining process.
Significant piece of this tech-nology is a high-weight light emission and abrasives, which is utilized
for machining. Grating water plane cutting of mama terial includes the impact of a high weight
speed plane of wa-ter with entrained rough particles on to material to be cut. This innovation is
broadly utilized as a part of industry for slicing hard to-machine materials, processing spaces,
cleaning hard materials, cleaning sullied surfaces, and so forth. In the present study com-mercially
three distinct materials AL-6351, Fiber Reinforced Plastic and SS-316 is machined with the
grating water plane machine. Exploratory examinations ought to direct to as-sess the impacts of
Abrasive water plane machining (AWJM) process parameter on surface unpleasantness and
MRR. The ap-proach depends on Taguchi's strategy to improve the AWJM procedure parameter
for successful machining. It was found the procedure parameters are stand-off-separation from
the work sur-face; work nourish rate and fly weight. The Evaluate criteria of the work surface
unpleasantness, MRR.
Key words: Grating Water Jet machine, Taguchi Method.

I.
INTRODUCTION
Rough Water plane (AWJ) Machining
is a late non-customary machining process. In
this innovation, a high-weight light emission
and Abrasives are utilized for mama chining.
This innovation is broadly utilized as a part of
industry as it has numerous favorable
circumstances. In this section a prologue to
Abrasive Water plane (AWJ) Technology is
given. A survey of the AWJ history is initially
completed to draw a photo of the advancement
in this innovation. Brief portrayals of the
blueprint and the principle parts of an AWJ
framework are additionally given. Focal points
and disadvantages of the AWJ innovation are
then assessed.
There are two sorts of water planes:
immaculate (or plain) water plane and grating
water plane. In immaculate water plane cutting,
just a pres-surized stream of water is utilized to
slice through materials. This kind of slicing is

utilized to cut delicate materials, for example,
card board, calfskin, materials, fiber plastics,
sustenance or slender plates of aluminum. In
AWJ cutting, a rough water plane entrainment
framework blends abrasives with the water
plane in a blending chamber taking after an
opening. The rough particles are quickened by
the water stream and afterward leave the
centering tube (or the nozzle) with the stream.
AWJ cutting is utilized for cutting harder mama
terials, for example, stainless steel, glass,
earthenware production, titanium compounds,
composite materials, et cetera. A regular AWJ
entrainment framework (as appeared in Figure
1) comprises of four primary parts: the water
arrangement framework, the weight era
framework, the plane previous, and the grating
supply framework. A brief depiction of these
parts is given underneath:
A.

The water arrangement framework
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The water arrangement framework is
utilized for supplying filtered water for the
weight era framework. For the most part,
particles bigger than 1 mm must be sifted
through to counteract inadmissible wear of the
basic parts of the weight era framework.
B. The weight era framework
This framework is furnished with a pump to
guarantee a nonstop and stable stream of high
weight. Three sorts of pumps, to be specific
intensifier, crankshaft and direct pumps can be
recognized.
C.

D.

The grating supply framework

By and by, there are numerous sorts of
abrasives which are utilized as a part of AWJ
machining. They can be garnet for instance
Barton garnet (an exchange characteristic of
Barton Mines Company) and GMA garnet (an
exchange sign of GMA garnet Pvt Ltd) - two
most normal garnets), olivine, aluminum oxide,
silica sand and so forth. For the most part, in
AWJ machining, the grating mass stream rate is
around 0.08 to 0.5 kg/min (15 to 30 kg/h ) and
the rough size changes somewhere around 0.1
and 0.3 mm.

The plane previous
E.

The plane previous is utilized to exchange
part of the pressure driven water vitality into
motor vitality of water, and afterward into active
vitality of rough particles. Figure 2
demonstrates a run of the mill plane previous for
AWJ cutting. To frame the grating water plane,
to begin with, the high weight water is
constrained through an opening to make a fast
water plane. At that point the rapid water plane
goes through a blending chamber, which is
introduced downstream of the hole. As a result
of the Venturi impact, a vacuum is made in the
blending chamber. Therefore, the grating
particles and some air are sucked into the
blending chamber through a food line.
Subsequent to entering the blending chamber,
the particles are quickened by the rapid water
plane (speed around 600 to 900 m/s) and after
that going through a centering tube (or spout).
As specified over, the opening, the blending
chamber and the centering tube are the principle
parts of a plane previous. Holes can be made of
sapphire, ruby or jewel with a distance across
extending from 0.08 to 0.8 mm. The lifetime of
a precious stone hole is around 1000 to 2000
hours while it is just 40 to 70 hours for sapphire.
In any case, sapphire holes are most usually
utilized in light of the fact that they are much
less expensive than precious stone holes.

Advantages of AWJ Technology

1. AWJ can machine an extensive variety
of materials including titanium, stainless steel,
aviation compounds, glass, plastics, earthenware
production, et cetera.
2. AWJ can cut net-shape parts and close
net-shape parts.
3. Only one spout can be utilized for
machining.
4. No warmth is created in the cutting
procedure. Accordingly, there is no warmth
influenced zone and in this way no basic
changes in work materials happen.
5. The abrasives in the wake of cutting can
be reused which takes into consideration
conceivable diminishment of the AWJ cutting
expense.
6. AWJ cutting is especially ecologically
inviting as it doesn't create any cutting dust or
concoction air pollu-tants.
7. AWJ machining can be effortlessly
mechanized and in this manner can be keep
running with unmanned movements.
F.

Disadvantages of AWJ Technology

1. The aggregate
generally high;

cutting

expense

is

2. The cutting quality is not continually
fulfilling and shaky.
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II.

LITERATURE SURVEY

Leeladhar Nagdev and Vedansh Chaturvedi,
"Parametric advancement of Abrasive Water
plane Machining utilizing Taguchi strategy". In
this examination they have study impact of
parameters on Al - 7075 with the assistance of
Taguchi technique. There is L9 orthogonal
exhibit utilized by changing S, R, H, D
individually and for every mix they have led
three examinations and with the assistance of
Signal to Noise proportion they have discovered
the ideal results for AWJM. It was affirmed that
decided ideal blend of AWJM procedure
parameters fulfill the genuine requirement for
machining of Al 7075 in real practice. They
presume that the Abrasive stream rate, standoff
separation, and grating coarseness measure,
these
parameters
does
not
influence
substantially more on MRR, while Traverse
pace is best parameter for this situation. Aside
from this to minimize SR Abrasive coarseness
size is most controllable parameter [1].
Christo Ananth et al. [2] proposed a system,
this fully automatic vehicle is equipped by
micro controller, motor driving mechanism and
battery. The power stored in the battery is used
to drive the DC motor that causes the movement
to AGV. The speed of rotation of DC motor i.e.,
velocity of AGV is controlled by the
microprocessor controller. This is an era of
automation where it is broadly defined as
replacement of manual effort by mechanical
power in all degrees of automation. The
operation remains an essential part of the system
although with changing demands on physical
input as the degree of mechanization is
increased.
Jiuan-Hung Kea, Feng-Che Tsaia, and JungChou Hungb, "Attributes investigation of
Flexible Magnetic rough in Abrasive plane
machining". In the present examination, they
had present a novel half and half technique that
independent attractive rough with versatility
was used to research machining attributes in
grating plane machining. As per Taguchi

technique and exploratory results, adaptable
attractive grating is received in rough stream
machining not just controls the grating plane
course to upgrade more uniform primary
preparing territory and material evacuation rate
additionally has slip-scratch impact to acquire
preferable surface harshness over customary
machining. With the assistance of adaptable
attractive grating we can acquire preferable
surface unpleasantness over conventional
machining, and it (adaptable attractive rough) is
use utilized for controls the rough fly heading
for more uniform handling territory and material
expulsion rate. Attractive field is principle
variable for surface unpleasantness (Ra),
material expulsion rate (MRR) [3].
M.A Azmir and A.K Khan, "Examination on
glass/epoxy composite surfaces machined by
grating water plane machining". They all have
been examined that the impact of grating water
plane machining (AWJM) process parameters
on surface harsh ness (Ra) of glass fiber
fortified epoxy composites. It was found that the
sort of grating materials, water driven weight,
standoff separation and navigate rate were the
noteworthy control elements and the cutting
introduction was the irrelevant control element
in controlling the Ra. For commotion variables
impact, the types of glass filaments and
thickness of composite overlay demonstrated
the best impact on Ra. They have study impact
of parameters on Different Form of E-Glass
filaments to be specific woven (plain weave)
TGF-800 and Chopped strand material (TGFM450), with the assistance of Taguchi strategy on
Abrasive Water plane machine. The models
effectively anticipated the Ra of an AWJ
machined glass/epoxy cover inside the utmost of
this study. Check of the change in the quality
attributes has been made through affirmation
test as for the picked reference parameter
setting. It was affirmed that the decided ideal
mix of AWJM parameters fulfill the genuine
requirement for machining of glass fiber
fortified epoxy composites practically speaking.
Conclusion get from this article is Abrasive
sorts is the most critical controlling variable on
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surface roughness(Ra), water driven weight
and cross rate are the similarly noteworthy
component while Standoff separation, grating
material stream rate and cutting introduction are
the unimportant element [4].
D.K.
Shanmugam,
S.H.
Masood,
"Examination on Kerf burn acteristic in rough
water plane cutting of layered composite".
Layered composites are "hard to-machine"
materials as it is inhomogeneous because of the
framework properties, fiber introduction, and
relative volume division of grid. Rough water
plane slicing has ended up being a reasonable
system to machine such materials contrasted
with customary machining. This paper shows an
examination on the kerf decrease edge, a critical
cutting execution measure, created by rough
water plane (AWJ) method to machine two sorts
of composites: epoxy pre-impregnated graphite
woven fabric and glass epoxy. This paper
exhibits the explored results on machining of
two sorts of composite 1) Epoxy preimpregnated graphite woven fabric 2) Glass
epoxy on CNC rough water plane machine. The
impacts of the diverse parameters Abrasive
stream rate (g/s), Standoff distances(mm),
Traverse Speed(mm/s), Water weight (Mpa) on
the reaction attributes Kerf decrease point are
clarified. Prescribed condition is to look after
high water weight (Mpa), low navigate speed
(mm/s) and low standoff separation (mm) to
minimize kerf decrease edge [5].
Ahmet Hascalik, Ulas Cayds, Hakan Gurun,
"Impact of Tra-verse speed on Abrasive in
Abrasive plane machining of Ti-6Al-4V
compound". In the displayed study, Ti-6Al-4V
amalgam, known as one of the hard to-machine
materials utilizing customary machining
procedures, was machined under fluctuating
navigate rates of 60, 80, 120, 150, 200, and 250
mm/min by grating water plane (AWJ)
machining. In the wake of machining, the
profiles of machined surfaces, kerf geometries
and small scale basic components of the
machined surfaces were inspected utilizing
surface profilometry and filtering electron

microscopy. The point of this study is to
examine tentatively the profiles of machined
surfaces, kerf geometries and miniaturized scale
auxiliary elements of the machined surfaces
regarding cross velocity in AWJ-machined Ti6Al-4V combination. Truth be told Higher
Traverse speed or expanding bit by bit in
AWJM gives smaller kerf width with grater kerf
decrease proportion. Surface harshness is
around consistent [6].
M.A Azmir ,A.K Ahsan, and A Rahmah,
"Examination on rough water plane machining
of Kevlar Reinforced Phenolic Composite
utilizing Taguchi approach". Trial investigations were found the impact of Abrasive Water
Jet Machining (AWJM) process parameters on
surface unpleasantness (Ra) and kerf decrease
proportion (TR) of aramid fiber strengthened
plastics (AFRP) composite. The methodology
depended on Taguchi's Method and Analysis of
Variance (ANOVA) to advance the AWJM
procedure
parameters
for
compelling
machining. It was found that navigate rate was
thought to be the most noteworthy component
took after by water driven weight in affecting
the Ra quality criteria. If there should arise an
occurrence of TR, navigate rate demonstrated
the best impact by standoff separation. It was
additionally affirmed that expanding the motor
vitality of water plane may create a superior
nature of cuts. It was affirmed that decided ideal
mix of AWJM parameters fulfill the genuine
requirement for machining of AFRP composites
practically speaking. They have inferred that
Traverse rate is the most noteworthy variable on
surface harshness amid AWJM while standoff
separations and grating mass stream rate are the
unimportant control element on surface
unpleasantness (Ra). By applying the ideal
setting to the Experiments there are impressive
change in the process [7].
Vaibhav J Limbachiya, Prof Dhaval M Patel,
"An investiga-tion of Different Material on
Abrasive water plane machine". Hypothetical
MRR discovered equivalent to the trial MRR. In
this paper examination for three unique
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materials like en8, acrylic and aluminum is
done utilizing Taguchi outline of analysis
strategy. Analyses are completed utilizing L25
Orthogonal cluster by changing Material cross
pace and rough mass stream rate for every
material respectively. Christo Ananth et al. [8]
discussed about E-plane and H-plane patterns
which forms the basis of Microwave
Engineering principles. T. Nguyen, D.K.
Shanmugam, J. Wang, "Impact of fluid
properties on the steadiness of a grating water
plane". The impact of fluid properties
subsequent to including polymeric added
substances the dependability of a grating slurry
(or suspension) plane (ASJ) is given and
examined a perspective to upgrade the plane
solidness for ASJ machining. It is demonstrated
that plane crumbling is a consequence of the
plane interior unsettling influences connected
with the liquid properties and the outer air
grating following up on the plane surface. A
plane turns out to be more steady with the
expansion of polymeric added substances,
which is observed to be essentially credited to
the expansion of liquid consistency. In light of
the discoveries of the trial examination, a
parametric model is then created utilizing a
dimensional investigation way to deal with
anticipate the plane minimal length, i.e. the
length of the plane stable district. The created
model is at last checked tentatively, which
demonstrates that the model expectations are in
great concurrence with the test information. On
the off chance that the slurry is consistently
blended, the molecule speed might be thought to
be equivalent to the water arrangement speed or
fly speed (v) at the spout exit. In framing an
ASJ, it is trusted that there are vitality or energy
misfortunes in the flying framework because of
spout divider erosion, liquid stream unsettling
influences and the compressibility of the slurry.
It has been demonstrated that the fluid thickness
is the significant plane interior component that
adds to the plane union, and the option of
polymeric added substances expanded the fluid
consistency and henceforth the plane strength. A
parametric model has been created for
foreseeing the plane strength, checking the fluid
properties and streaming parameters [9].

J. Wang, "Prescient profundity of plane
entrance models for abra-sive waterjet cutting of
alumina pottery". An investigation of the
profundity of plane infiltration (or profundity of
cut) in grating waterjet (AWJ) cutting of
alumina earthenware production with controlled
spout swaying is introduced and talked about. A
test examination is completed first to
concentrate on the impacts of spout swaying at
little edges on the profundity of cut under
various blends of procedure parameters.
Contingent upon the other cutting param-eters in
this study, it is found that a high wavering
recurrence (10-14 Hz) with a low swaying point
(4-61) can augment the profundity of cut.
Utilizing a dimensional examination system,
predic-tive models for plane infiltration when
cutting alumina earthenware production with
and without spout motions are at last created
and confirmed. A trial examination of the
profundity of plane pen-etration in AWJ cutting
of alumina pottery with controlled spout
wavering has been completed and reported.
Consequently swaying frequencies (10-14 Hz)
and little wavering edges (4-61)are suggested
for expanding the profundity of cut in spout
swaying cutting [10].
III. CONCLUSION AND DISCUSSION
The work exhibited here is a review of late
works of Abrasive water plane cutting
procedure and future headings. From above
exchange it can be inferred that: Abrasive water
plane cutting procedure is an intense strategy for
cutting complex profiles and boring gaps in
extensive variety of workpiece materials. Aside
from cutting and boring, this cutting procedure
is additionally reasonable for exact machining.
The execution of Abrasive water plane cutting
procedure predominantly relies on upon Process
parameters (e.g. Navigate speed, Abrasive mass
stream rate, Stand off separation, Abra-sive
coarseness size), material parameters (e.g. Sort,
thickness). The critical execution attributes of
enthusiasm for Abrasive water plane cutting
procedure study are kerf width, kerf decrease
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edge, surface harshness, Material expulsion
rate, Stability of water plane, Penetration
profundity.
This paper introduces a review of late test
examinations in Abrasive water plane cutting of
different building materials worried with cut
quality. The primary goal was to recognize the
most widely recognized procedure parameters
and cut quality attributes. The surveys
demonstrate that cutting condition (Traverse
speed, Abrasive mass stream rate, Stand off

separation) for contemplating the cut quality.
The cut quality incorporates surface harshness,
kerf width, Material expulsion rate. Most
exploratory studies have been performed with
us-ing single Material. Not very many analyst
utilized the consolidate investigation of various
materials on Abrasive water plane cutting
procedure. So now we will doing exploratory
work with utilizing distinctive material by
embracing Taguchi trial outline.

REFERENCE
[1] Leeladhar Nagdev and Vedansh Chaturvedi. Paramet-ric
optimization of Abrasive Water jet Machining using
Taguchi method. IJREAS, 2012.
[2] Christo Ananth, M.A.Fathima, M.Gnana Soundarya,
M.L.Jothi Alphonsa Sundari, B.Gayathri, Praghash.K,
"Fully
Automatic
Vehicle
for
Multipurpose
Applications", International Journal Of Advanced
Research in Biology, Engineering, Science and
Technology (IJARBEST), Volume 1,Special Issue 2 November 2015, pp.8-12.
[3] Jiuan-Hung Kea, Feng-Che Tsaia, and Jung-Chou
Hungb. Characteristics study of Flexible Magnetic
abrasive in Abrasive jet machining. ELSEVIER,
Procedia CIRP 1, pages 679–680, 2012.
[4] M.A Azmir and A.K Khan. Investigation on glass/epoxy
composite surfaces machined by abrasive water jet
machin-ing. ELSEVIER, Journal of materials processing
technology, pages 122–128, 2008.
[5] D.K.Shanmugam, S.H.Masood. Investigation on Kerf
char-acteristic in abrasive water jet cutting of layered
composite.
ELSEVIER, Journal of materials processing technology,
pages 3887–3893, 2009.
[6] Ahmet Hascalik, Ulas Cayds, Hakan Gurun. Effect of
Traverse speed on Abrasive in Abrasive jet machining
of Ti-6Al-4V alloy. ELSEVIER, Materials and Design,
pages 1953–1957, 2007.
[7] M.A Azmir ,A.K Ahsan and A Rahmah. Investigation
on abrasive water jet machining of Kevlar Reinforced
Phenolic Composite using Taguchi approach. ICME,
pages 1–6, 2003.
[8] Christo Ananth, S.Esakki Rajavel, S.Allwin Devaraj,
M.Suresh Chinnathampy. "RF and Microwave
Engineering (Microwave Engineering)." (2014): 300.

64
All Rights Reserved © 2015 IJARMATE

