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Abstract— The optimum selection of drilling parameters is
challenging one in the drilling process which is face by
today’s manufacturing industry. Now a day’s the application
of optimization techniques are very useful for maintaining
and improving both the quality and productivity. Generally
the manufacturing operation carried out today in industry is
done by using aluminum alloy.
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I. INTRODUCTION

A. The Drilling Process

Drilling process is simple, quick and economical and most
commonly used for producing machined holes.

Their main feature that differentiates it from various
machining process is the combination of two process i.e.
cutting and extrusion of metal in the form of chip at the chisel
edge in the centre of the drill. The high-thrust force causes the
metal to extrude under the chisel edge. Then it shear under
the action of a negative rake angle tool.

The chips must be flow from the flutes to the outside
of the tool. As clear from figure, the cutting condition is fixed
which will make cooling extremely difficult. The cutting area
can be flooded, coolant spray mist can be applied, or coolant
can be delivered through the drill bit shaft.
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Fig. 1: Drilling process

B. Drilling Characteristics
The features of drilling are:

1) Metal chips pass out from the hole produced by the
drilling.

2) In some cases when metal chips are large in size can
cause problems

3) Coolant is required when drill deep holes, and it is
transported through the drill shaft.

4) We can also perform drilling by manual power operated
drill press hence skilled machinist not need unlike
powered operated drill machine.

Il. LITERATURE REVIEW

VinayakSamleti and V.V. Potdar (2017) performed drilling
process by selecting appropriate parameters. In their work the
parametric optimization of the drilling machining process has
been done towards achieving minimum Surface roughness
(Ra) using Taguchi design of experiment.

M T Pranesh (2017) did multiple-performance
optimization of drilling process in the machining 7075
aluminium alloy. The considered drilling parameters in study
is cutting speed, feed rate and drilling tool and performance
characteristics are surface roughness and material removal
rate. All the experiments have been done using DOE and
results are recorded and investigated using available
statistical software Minitabl7. ANOVA analysis has also
done to find out the most important significant factors which
affecting the surface roughness and material removal rate. It
was observed that DOC has major role to for achieving higher
material removal rate and cutting speed has significant role
for producing lower surface roughness.

UndureVedant P (2017)targeted higher surface
finish and evaluate optimized cutting parameters associated
with manufacturing of Kingpin Bush wusing RSM
methodology. Drilling process was carried out on industry
ready CNC Lathe machine. The surface roughness was found
out by using Mitutoyo SJ210 well known surface roughness
tester and SEM photographs are taken by LEICAStereoscan
440. Three major parameters and their range i.e. spindle
speed 600-800 rpm, feed 0.050.08 mm/rev and point angle
90°-116° are selected for evaluated machinability calculation.
RSM-CCD  experimental  desirability = methodology
recommended 793 rpm spindle speed, 0.0517mm/rev feed
and 110° point angle for achieving desired surface roughness
of 0.27um theoretical and 0.293um found during experiment.

Arshad Noor Siddique etal (2016)had did an
drilling experiment on industrial CNC lathe machine by solid
carbide cutting tool on material AISI 321 austenitic stainless
steel, to achieving optimize deep drilling and considered
parameters by Taguchi method for achieving desired surface
roughness. The cutting parameters which are selected first
one is cutting fluid, secondly speed, third one is feed and
fourth is hole-depth. Taguchi based DOE Lig used. Finding
which machining parameter affects the surface roughness on
S/N ratio, analysis of variance (ANOVA) was used. Results
shown that the machining was done with cutting fluid, 500
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r.p.m speed, 0.04 mm/s feed and 25 mm hole-depth is the
achieved towards optimum condition. ANOVA analysis
showed that cutting parameters affect the surface roughness
with maximum contribution was achieved from speed.

D. E. Patil (2016) had done multi objective
performance optimization of drilling parameters based on the
Taguchi’s method and Grey relational Analysis (GRA). The
parameters namely first one is spindle speed and secondly
feed rate changed with three level considered towards
achieving optimum material removal rate (MRR), surface
roughness (SR) and whole dimensional accuracy. Taguchi
analysis was used for performing design of experiments. The
optimum parameter combination has been found out from
Grey Relational grade graph. Also, analysis of variance
(ANOVA) was carried out to find which drilling parameter
significantly affects the output response value and also
percentage contribution of individual parameter. Finally, the
confirmation experiment was carried out to verify the
optimum combination.

S.V. Alagarsamyet. al. (2016)performed drilling on
Aluminium alloy 7075 and Taguchi analysis was used to
examine the effects of drilling parameters such as firstly
cutting speed, secondly feed and third one is depth of cut. The
output is surface roughness and material removal rate in using
HSS drill. ANOVA was used to investigate the percentage
contribution of drilling parameters -on the performance
characteristics and experiment results are recorded

Arya Yashvardhanet. al. (2016) used Taguchi
analysis confirming main effect plots. Effect of significant
factors and evaluation of optimum machining condition on
the performance operation in mild steel to get surface
roughness. Finally he said that spindle speed affects the
surface roughness whereas feed rate largely affects the MRR.

Kunal Sharma and Abhishek Jatav (2015) had done
multi-objective optimization of drilling process parameters
using Taguchi based GRA. The experiments were conducted
confirming Taguchi based DOE by taking parameters such as
first one point angle, second one drill diameter, third one feed
rate and fourth one spindle speed. Response table associated
with Taguchi and S/N ratio smaller the better is used to
achieve performance characteristics and also obtain the
relation between the machining parameters and performance
characteristics.

I1l. TAGUCHI METHOD

Taguchi technique is statistical method developed by Genichi
Taguchi to enhance the performance and quality of the
products. Based on Taguchi, the main point just before
analysis is establishment of the experiment. Only by this
method, it's possible to enhance the quality of the process.
This method could achieve the last output value and reduced
the variability across the output value by minimum cost. He
believed that the easiest way to enhance quality was to create
and construct it into the product. The main purpose of this
method is to create good quality product at inexpensive to the
manufacturer. The fresh layout organized simply by Taguchi
involves putting on orthogonal arrays to increase the
guidelines impacting on the method plus the amount where
they ought to be varies. Instead of experiencing to evaluate
all possible mix just like the factorial layout, the actual

Taguchi approach checks people of combinations. The
following will allow for the quantity of the necessary facts to
uncover which variables almost all have an effect on products
top quality using lowest volume of experimenting, thus
saving your time plus resources. The Taguchi arrays is often
produced or even explored smaller arrays is often slow by
hand; big arrays can be based for deterministic algorithms.
Generally, arrays can be purchased online. The arrays are
selected simply by the number of guidelines (variables) plus
the number of ranges (states).

IV. ADVANTAGES AND DISADVANTAGES OF TAGUCHI
METHOD

A benefit of the Taguchi method is that it highlights a mean
performance characteristics value close to the target value
rather than value within particular specification limits, thus
increase the product quality. Also, Taguchi's method for fresh
style is easy and user friendly to varied engineering problems,
rendering it a robust however easy tool. It can be used to
easily narrow down the scope of a research project or to
identify issues in a production process from information
already in existence. Also, the Taguchi method permits the
examination of several different parameters without
prohibitively high number of experimentation. For examples
having 8 variables with 3 levels, we will need 6561 (3%)
experiments for test. Nevertheless applying Taguchi's
orthogonal arrays, exclusively 18 studies are needed, and also
fewer than 3 % connected with the first level of experiments.
The key problem with the Taguchi technique is usually that
the outcome bought are simply distant relative and don't
particularly show precisely what parameter has the top effect
on functionality attribute value. Likewise, due to
the fact orthogonal arrays never verify many varied combos,
this need not be taken operating romantic relationships
between many parameters will be needed. The particular
Taguchi technique has been criticized while in the reading
regarding problems in accounting for interactions between
parameters. Something is usually that the Taguchi solutions
will be common, and so wrong for any dynamically changing
technique like emulator study. Also, given that Taguchi
technique refers to developing superior within as opposed to
enhancing regarding inferior, these are employed the majority
of proficiently at initial phases connected with technique
development. Right after design parameters will be described,
utilization of fresh design could be a smaller amount value
effective.

V. CONCLUSION

The GRA based on the Taguchi method’s response table
proposed as a way of studying the optimization of drilling
process parameters. The optimal machining parameters have
been evaluated by the grey relational grade for multi
objectives performance is surface roughness and ovality.
Using DOE based on Lg orthogonal array have been
performed. Since Taguchi methodology can optimize only a
single objective function, it cannot solve multi-objective
optimization problem as in our work we have multi-objective
optimization problem. The optimal setting for a response
variable cannot ensure other response variables within
acceptable limits. So, one should go for such an optimal
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parameter setting so that all the objectives should fulfil
simultaneously. These will be achieved using grey based
Taguchi analysis.
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