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Abstract: The paperdescribes tool life; tool life and process parameters can be increased by correctly selecting geometry
and machining parameters. In the design of the experiment, the effect of the main milling parameters such as feed rate, speed
of cutting and depth of cutting for instrument life were studied. The area for face framing and slot depth is considered as
limiting factors. A literature review was carried out to determine the impact of various cutting instruments on the milling of
various materials. The work was mostly done by one tool and only one material and results have been recorded.The literary
reviews provide us with an idea of using and subjecting more than one subject. And then the results that are recorded can be
compared
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I. INTRODUCTION

Milling is a cutting method which utilizes a cutter to
extract content from the working part's ground. Milling
cutter is often a rotating cutting tool with a number of
cuts. Often surface roughness is a strong predictor of
mechanical element efficiency. Many process activities
and the variables affecting every procedure make it hard
to create models to predict the cutting occurrence.

The method is very focused in very little areas during
machination, and both the working part as well as the
instrument are affected by the temperatures produced in
the deformation area. Tool wear, tool life, integrity of
workpiece structure, mechanism for chip creation is
heavily affected and contributes to the heat distortion of
the cutting tool that is deemed the biggest cause of
mistake in the machining method. Cutting is a divide into
two sections of the physical item or part of a physical item
by applying an effective force, Any item that is hard
enough, however, is able to be sliced if it is hard enough
to be sliced and if it is used with adequate strength.
Cutting is a compressive and shearing event, and it only
happens when the overall stress created by the burning
device exceeds the ultimate strength of the fabric. The
stress produced by a cutting device is equal to its strength
and inversely proportional to the contact region.

Il CLASSIFICATION OF MILLING
e Slab Milling

The cutter rotation axis is perpendicular to the ground of
the workpiece to be used in plaque milling, also known as
peripheral fraying. The plate cutter may have straight or
helical teeth that result in orthogonal or oblique slicing
action respectively. The cutter's helical tooth is chosen
over straight teeth because the pressure on the tooth is
smaller, thus decreasing the tool strength.
e Face Milling

The cutter is installed in face framing on a spindle with a
rotation axis directly to the bottom of the piece. The

milled surface is the result of cuts on the bottom and top
of the cuts.
e End Milling

End-milling can produce both flat surfaces and multiple
models. For lower and bigger cutters, the cutter in end
milling is fitted with either a straight or tapped shank. The
tool rotates generally parallel to the part on an axis, but
can be shifted to the machine-tapered ground.

111 USING THE TEMPLATE

Here materials as well as the tools can be changed and
examine the different results that will be obtained on
machining them. All materials have different properties.
Due to the difference in their properties and way of
working, they react differently with all materials.
Different materials give different surface finish on
machining

with different tools.

e Up Milling (conventional milling)

A horizontal miller can be used to press a piece of metal
safely to carry it in against its rotation into the cutter. It is
the method used in classroom sessions. That's called up-
milling. In order for the metal to be highly narrow, it must
be kept very strongly in a big machine vice. The highest
width of the chip in frying is at the bottom of 7. The
benefits of using up friction are that the cutting method is
fluid, providing strong tooth restoration. Nevertheless, the
instrument can chat and the workpiece must bend
upwards.

Start of cut Machined surface

——» Work feed
Figure 1.2: Up Milling
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e Down Milling (climb milling)

Down friction is known as climbing friction as well.
Cutter rotation direction is equal to feed movement. The
workpiece, for instance, is supplied straight into a frame
when the cutter rotates counter-clockwise. The benefit is
that the cutting power has its downward parts. It is
however not appropriate for the workpiece's machining
with a ground scale like heated plastics, forged materials
and casting. The measurement is tough and abrasive and
can result unnecessary wear and harm for tool teeth.

DIRECTION or CUTTER
ROTATION

Down Milling

Figure 2.2: Down Milling

Il LITERATURE STUDY

Yung-Chin Lin et. al. (2019) Evaluated the effect of the
tooling situation, such as flutes and overhang distance, on
the machining effectiveness of the milling machine using
the machining structure assessment technique. Essentially,
the machine strength was calculated on the basis of the
measured frequency response features of the milling
cutter, while the change in milling tooling route was also
influenced. As a result, the machining stability in separate
feed directions, referred to as polar limit, was assessed to
demonstrate the power and deficiency of a particular
cutter in contouring machining. Current findings indicate
that the duration of the overhang significantly impacts the
vibrant features and the restricted cutting depth of the
milling cutter.

Adesta et. al. (2017) Experiments were carried out at the
CNC vertical machining centre incorporating PVD
covered inserts. Cutting velocity, feed rate and depth of
cut have been laid to differ. In an experiment with three
factors at three levels, the Response Surface Method
(RSM) was used to design an experiment with a standard
called the Central Composite Design (CCD). The results
acquired show that tool wear improves considerably at a
greater feed spectrum per tooth relative to cutting velocity
and cutting depth. This outcome of this experimental job
is then statistically demonstrated by the development of an
empirical model. The forecast model for the reaction
variable of tool wear for contour in the approach
established in this study demonstrates a strong consensus
with experimental job.

Hong-Jun Zhang et. al. (2018) An attempt is made to
investigate the machinability of Inconel718 on the basis of
the simulation of milling and the experimental study. Sub-
micron grain cemented carbide is used as a cutting tool

and parameters such as milling strength, milling
temperature, tool wear and workpiece surface quality are
studied. The test findings indicate that the lowest value of
cutting strength and cutting temperature, the highest value
for surface roughness, and the lowest tool wear value can
be accomplished concurrently by optimizing the
processing parameters, which are 45-degree helix angle
and 12-degree angle.

Pratapwar et. al. (2018) The thermal analysis of the
milling cutter is carried out in this research. The goal
taken into consideration is to carry out analytical
calculations and thermal analysis of the milling cutter and
to analyse the multiple stress elements acting on it. A
comparison research of two distinct components used for
milling cutters, i.e. HSS and Cemented Carbide are used
to control stress and deformation. The ANSYS software is
used for the above purposes. It is found from this research
that cemented carbide is favoured for milling cutter over
HSS.

Ronak Singh Bhatia et. al. (2018) Study of a model of a
face milling cutter with tool inserts for static and dynamic
cutting parts. Computer generation was developed using
CATIA V5 to boost the deformation method. Many
simulation designs use finite element analysis to calculate
the cutting tool response. The goal here is to consider the
layout and modelling of the profile milling cutter with
inserts using CATIA V5 and FEA using Ansys 14.0, and
when comparing the two designs, it was discovered that
cemented carbide is superior owing to less deformation
and elevated resistance. From the results obtained in
ANSYS, it can be observed that the deformation of the
high feed face milling cutter is approximately 34.69 per
cent lower than the HSS face milling cutter.

Ali Davoudinejad et. al. (2018) This research provides a
3D causal element modelling (3D FEM) approach to the
micro end-milling system for Al6082-T6. The suggested
model uses an explicit formulation of Lagrangian finite
elements to carry out paired thermo-mechanical transient
analyses. FE simulations were conducted under distinct
cutting circumstances to achieve realistic numerical
predictions of chip formation, temperature distribution
and power reduction by taking into account the impact of
tool run-out in the model. Radial run-out is a important
problem in micro-friction procedures and affects the
strength of cutting owing to differences in chip load and
force.

Sundi Syahrul Azwan et. al. (2017) Studied wear
assessment on complete flute (extra-long instrument) and
floor shank end mill using five-axis CNC to introduce
flank milling approach on bent form. Five-axis machining
makes it easier for the customer to execute strategic
differences such as flank friction. Flank Frustration differs
from point Frustration. Point friction breaks fabrics using
the tool tip, while side friction utilizes the cutting tool
body to remove fabric. The cutting tool sort used was 10
mm diameter end mill with fabric High Speed Steel
(HSS). At the end of this studies, the qualitative tool wear
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assessment is noted between complete flute and floor
shank end mill.

Vikas Patidar et. al. (2017) Research for tool lives and
more lately tool wear has been achieved in the tool wear
sector. The generation of computers developed a
technique for simulating the process of material
extraction. The cutting tool response with the job piece is
modelled by these computer simulations. Many of the
designs of simulation use finite element analysis to
calculate the cutting tool's response. Different designs of
finite elements are used worldwide for studies. The layout
elements of the ground friction cutter are analysed in this
research. The aim is to develop and model the ground
milling cutter and analyse different stress elements that act
on it. Different development methods are regarded for
developing the efficient ground milling tool such as
exterior diameter, inner diameter, radius, angle of teeth,
etc. Design and analysis are performed using the Pro-E
and ANSY'S software.

V. Gnanasekaran et. al. (2016) It focuses on finding the
ideal parameters for reducing the life of the chatting free-
end mill (ISCAR) cutters while processing MDN 321
stainless steel and establishing P-FMEA for the finishing
phase. Process failure mode and impact assessment. In
Precision Machining Center (PMC), L & T Coimbatore,
this project was carried out. Preliminary tests were carried
out to determine the frequently occurring error of the
cutting tool using normal performance instruments. Pareto
chart and fishbone were constructed for the end milling
process. Based on the common failures of the milling
cutter a Design of experiment (DOE) was formulated to
find out the optimal cutting conditions for tool wear and
surface roughness.

VirginijaGyliene et. al. (2016) This research showed the
geometry of the frying cutter assuming cutting forces. The
chip extraction discontinuity as long as the chip cross
section and the complication of instrument geometry are
particularly important for the milling method. We know
three primary facial milling geometries, which are called
twice negative, double positive, and positive / negative.
The numerical technique for the simulation of full-face
framing was used by the soft particles. The SPH method is
the efficient numerical method for solving large
deformation issues. The elastic plastic material model of
cinematic isotropic hardening was selected for a high-
impact deformation issue. Finally, the calculated cutting
forces outcomes of face friction are provided assuming
duplicate negative, duplicate favorable and positive /
facial friction.

B. R. Dabhi et. al. (2015) In this research, instrument life,
adequate choice of system parameters, geometry
parameters and machining parameters can be improved.
The experiment was designed to investigate the impact of
the primary framing parameters like feed velocity, cutting
velocity and cutting depth on instrument lives. The region
for facial frying and slot size is limited variables to be
considered. According to Taylor Tool Life Equation is
created and tool life is calculated accordingly. In response

Surface Methodology (RSM) the impact of these
parameters on surface roughness must be studied.
Therefore, the optimization of system parameters is
carried out through experimental and theoretical analysis.

Mulugundam Siva Surya et. al. (2015) The tests on steel
fabric En31 are performed with the use of Taguchi
technology and optimized. In order to discover the ideal
cutting parameters for milling activities, Taguchi
technique is a strong instrument for performance
optimisation development. In order to assess the cutting
properties of EN 31 steel using tungsten carbide cutter
instruments, an orthogonal array signal-to-noise (S / N)
ratio, and variance analysis (ANOVA), are used. The
document contains not only the appropriate cutting
parameters for face framing procedure but also the
primary cutting parameters which influence machining
efficiency.

V. PROBLEM DEFINITION AND METHODOLOGY

Optimal tool life is of major importance in production
settings, where machine activity economics performs a
main position in business competitiveness. The fraying
method is rather slow, with a small production rate
compared to the other processes. Although the function of
NC machines is designed to greatly minimize lead time,
with work times that are virtually identical to traditional
machining, in which machining settings are picked from
databases or manuals. On non-ferrous and ferrous
materials, the milling method can be used. The
imprecision of the cutting tool helps the bad surface
finish, harm to the instrument, chat, dimensionality and
many more issues that add to bad productivity and time
consumption.

Modeling of Milling Cutting Tool

The geometrical model of a milling cutting tool created in
solid work and imported for analysis in ANSYS is shown
in Figure 4.6. SOLIDWORKS employs a three-
dimensional design method. A 3D model is created as you
design a component, from the first sketch to the final
product. You may use this model to make 2D drawings or
to match components made up of parts or subassemblies
to make 3D assemblies. You may also make two-
dimensional drawings of three-dimensional assemblies.
When you use SOLIDWORKS to create a model, you can
see it in three dimensions, as it will be after it is produced.

VI CONCLUSION

The work presented in this paper regarding the study

highlights that as the milling cutter tool life and its

deformation.From various literatures survey efforts found

out that many researchers have investigated about milling

cutter tool of milling machine. It is also studied the

reasons for tool failure. As per above study following

conclusions are described below.

By Studies above research papers conclude that,

e Most people use cutters to work on a single

workpiece by maintaining constant  cutting
parameters.
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e They have also analysed each parameter by
changing and keeping the remaining parameters.
Constant, they have also studied surface roughness
& wear of tool.

e So from this study we get an idea that we can
subject different work pieces to the single tool and
by keeping

the parameters constant we can record and compare
the results.
We can also record the results by changing different
parameters one at a time and record the readings
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