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Abstract— Milling is a reliable method to recreate the 

downgraded structures, and parts. Yet, -milling still defies 

some huge challenges, tormenting further arrangement of this 

development. The most noticeable around them is stress 

formation. Stress made along the finished edges and surfaces 

in - milling activity have gigantic impact at surface quality 

and conduct of the finished parts and structures. One of the 

methods to minimize stress formation in milling is by 

enhancing the geometry of the device The principle point of 

the examination work is to show  finite element analysis of 

flat end mill cutters used in milling by fluctuating the 

geometry of the tools. Stress formation simulation has been 

carried out while varying the tool geometry. The outcome of 

the research will be a static finite element analysis of stress 

formed during -milling which can help in determining tool 

life and a detailed dynamic analysis of stress formed during -

milling operation in AlSi 1045 which can benefit the 

aerospace industry in various ways. The outcome obtained 

during the investigation may be used for further research for 

stress minimization through tool optimization and process 

control.           
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I. INTRODUCTION 

The manufacturing of extensive range of parts and items in 

different fields, such as in automobile, airplanes, biomedical 

equipment’s, and electrical and electronic gadgets requires 

appropriate tolerance fit for appropriate coupling and 

working of items. An assortment of activities like drilling, 

boring, turning, grooving, EDM and ECM slicing are used to 

manufacture and complete parts. A standout amongst the 

most well-known and essential type of machining is the 

milling cutting, in which material is removed from the work 

piece as little chips by encouraging it into a turning shaper to 

make the desirable shape. Milling is regularly used to deliver 

parts that are not pivotally symmetric and have different 

highlights, for example, gaps, spaces, pockets, and even three 

dimensional surface shapes. 

A. Milling and Milling Tool 

Milling is a material removal process that removes a defined 

amount of material from the work piece with a cutting tool 

rotating at a relatively high speed. The cutting tool used for 

the purpose has multiple cutting teeth. The trademark 

highlight of the milling procedure is that each processing 

cutting tooth evacuates its offer of the stock as little 

individual chips amid every transformation from the 

propelling work. 

 
Fig. 1: Working motions of plain milling operation 

Operation 
Motion of Cutting 

Tool 

Motion of Work 

piece 

Turning Translation Rotation 

Shaping Translation 
Intermittent 

translation 

Planing 
Intermittent 

translation 
Translation 

Milling Rotation Translation 

Drilling 
Rotation and 

Translation 
Fixed 

Table 1.1: Relative Motion of various Cutting Operations 

 
Fig. 2: Illustration of various motion in plain milling 

Milling consists of two motions: cutter rotation 

regarding its axis and a feed motion. In some applications, the 

feed is given to the piece of labor whereas in others piece of 

labor is stationary and thus the cutter traverses across with a 

given feed rate. The motion of feed is on a line in edge flat 

and cylindrical surfaces, rotary in edge surfaces of revolution 

and whorled in edge helicoidal surfaces. 

milling applications embody the assembly of flat or 

contoured surfaces, recesses, slots, bodies of revolution, 

profile surfaces, threads, grooves and completely different 

configurations. 
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B. Problem Statement 

In milling generation of stress is a predominant phenomenon 

that can cause the reduction in tool life as well as bad surface 

finish. The stress reduction in case of milling can be achieved 

by varying several parameters like speed, feed, depth of cut 

and geometry of tool. But the most significant result can be 

obtained by changing the tool geometry. In this Proposed 

approach the minimization of stress developed on tool while 

undergoing the process of machining is proposed to achieve 

by changing tool geometry i.e. rake angle. Analysis will be 

done for various sets of rake angles and the corresponding 

stress generated will be analysed on two fluit end milling 

cutter and four fluit end milling cutter. 

C. Objectives 

The main objective of this study is to analyze the trend of 

change in stress generated with the change in rake angle. 

II. LITERATURE REVIEW 

Nik Masmiati . al  [1] This paper is a work about obtaining 

the optimum values of process parameters in case of 2.5D 

cutting for better surface finish utilizing carbon coated 

carbide ball end mill. 

Prasanna P Kulkarniet. al [2] The main aim of this 

work is to identify the effect of nose radius on tool life and 

surface roughness. Tool nose radius plays a crucial role in 

case of determination of tool life and surface finish. 

Gummadi. RatnaKumar al [3] This work is based on 

the analysis of basic aspect of plain milling cutter. The main 

aim of this work is to analyze various stress element working 

on milling cutter. 

Vinod Kumar al [4] This work is focused basically 

on optimally designing the milling cutter by taking cutting 

forces and stresses into account  

Xin Xin Wang al [5] In this paper by applying 

different spindle speed for four extended lengths the Finite 

element analysis has been done to analyse the stress 

developed and deformation. 

III. MATERIAL AND METHODOLOGY 

AlSi 1018 steel will be used as the work piece material to 

conduct all the experiments. Various properties of AlSi 1018 

have been shown in the table. 

 
Table 1: Chemical Composition of AISI 1018 Steel 

 
Table 2: Mechanical Properties of AISI 1018 Steel 

A. Consideration of Experiment 

Main target of this analysis is to obtain stress values 

corresponding to different set of rake angles and to identify 

the trend of stress variation with the change in rake angle, also 

the study will be focused to identify the value of rake angle 

for which the stress generated on tool will be minimum in 

order to improve the tool life and surface finish. 

IV. CONCLUSION 

Thus by performing this experiment in ansys  the optimum 

values of rake angle and corresponding minimum stress 

generated in milling cutter can be determined, to increase the 

tool life and surface finish further. 
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