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ABSTRAK

Projek ini memberi tumpuan kepada parameter pemotongan yang sesuai bagi proses
pusingan, seperti kelajuan pemotongan, kadar suapan, kedalaman pemotongan, yang
mempunyai kaitan secara langsung dengan tindak balas keluaran, termasuk halaju, tegasan,
suhu, dan kadar penyingkiran bahan (MRR). Dalam projek ini, penggunaan perisian
DEFORM 3D digunakan secara meluas untuk simulasi analisis proses pemesinan bagi keluli
karbon, akan digunakan. Dalam projek ini Kaedah Permukaan Tindak Balas (RSM)
digunakan untuk menganalisis data pemesinan penggerudian. Keseluruhan larian
eksperimen adalah 15 larian yang dikumpul daripada kaedah Box Behnken menggunakan
tiga faktor dengan satu titik tengah. Simulasi pemesinan ditetapkan kepada 750 langkah
untuk setiap larian. Set parameter pemotongan dilakukan melalui simulasi. Pengesahan
parameter pemotongan dilakukan selepas pengoptimuman proses simulasi pemesinan
penggerudian. Berdasarkan keputusan dan perbincangan yang telah diperoleh, parameter
yang paling ketara terhadap tindak balas adalah kelajuan pemotongan. Kelajuan pemotongan
menyumbang kepada faktor besar ke arah interaksi semua tindak balas. Pengoptimuman

respons tunggal dan berbilang diperolehi.



ABSTRACT

This project focuses on the suitable cutting parameters of the turning process, such
as cutting speed, feed rate, depth of cut, which have directly related to the output response,
including velocity, stress, temperature, and material removal rate (MRR). In this project, the
use of DEFORM 3D software is widely used for the simulation of machining process
analysis for carbon steel, will be applied. In this project the Response Surface Method (RSM)
was used to analyse the drilling machining data. The entire experimental run was 15 runs
gathered from the Box Behnken method using three factors with one centre point. The
machining simulation is set to 750 steps for each run. The set of cutting parameters is
performed through simulation. The validation of the cutting parameters was performed after
the optimization of the drilling machining simulation process. Based on the result and
discussion that have been obtained, the most significant parameter towards the responses is
cutting speed. Cutting speed contributes to massive factor towards the interaction of all the

responses. The optimization of the single and multiple responses is obtained.
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CHAPTER 1
INTRODUCTION

This chapter describes the overview of the study for the research. This chapter
contains the research background, problem statement, objectives, scopes of research,
rationale of research, research methodology, and project report organization.

1.1  Research Background

According to Luo et al. (2021), A drilling finite element model was used to simulate
the drilling process, which then was validated and amended using experiments. The drilling
process is carried out utilizing simulation as a result of this study. Since this drilling process
test is time-consuming and expensive, building a thorough and accurate finite element
simulation will save time and money during the experimentation and can therefore be used
to anticipate drilling parameters for other materials long in advance. Therefore, as a matter

of fact, applying finite element analysis gives significant benefits.

One of the branches of multipoint tools is the drilling procedure. This drilling process
produces a circular hole in a workpiece. According to Luo et al. (2021), The drilling process
is performed in a semi-closed setting. Friction, drilling temperature, coolant usage, and chip
removal difficulty are all issues that arise between the tool and the workpiece. In this
application, the drilling process parameter is indeed essential. The cutting speed, feed rate,
and depth of cut (velocity, stress, temperature, and material removal rate (MRR)) are the
drilling process parameters. In this application, the drilling process parameter is indeed
essential. The cutting speed, feed rate, and depth of cut (velocity, stress, temperature, and
material removal rate (MRR)) are the drilling process parameters. This process parameter is

the current main focus of this research.



Carbon steel is utilised in a wide range of applications. Because of its versatility,
carbon steel is often employed in a wide range of applications. Carbon steel can be stressed
and broken under pressure, but it is less likely than other steel. Because of this, carbon steel
is very effective in applications that demand a lot of strength. Carbon steel is presently
applied in various applications, including building materials, tools, and automotive parts.
According to Singh (2020), plain carbon steel is ideal for applications where strength and
other properties are not critical and in which high temperatures and corrosive conditions are

not a key consideration.

The deformation of the workpiece as a result of the drilling process is researched
using the finite element method in this study. DEFORM-3D software is used in this research
study. This is because DEFORM-3D has proven accurate in the finite element method
application. According to Luo et al. (2021), employing finite element simulation, changes in
residual stress and strain, drilling temperatures, and axial forces, among other physical
processes not suited for observation in the drilling process, may be clearly and inherently
calculated. This research is an infrequent topic that should be thoroughly investigated to
acquire a thorough understanding of the drilling analysis on machining features in carbon

steel.



1.2 Problem Statement

One of the important objectives is to increase the drilling process reaction by
combining single and multiple responses and optimization to guarantee that the drilling
process works smoothly and lasts as long as possible. Several methods for optimising drilling
have been developed, including the rate of penetration (ROP), mechanical specific energy
(MSE), torque on bit (TOB), and cost per foot of drilling mentioned by (Hegde and Gray,
2018). According to (Arabjamaloei and Shadizadeh, 2011), The ROP optimization
approaches are the most often employed, even though all these strategies attempt to improve
and obtain the best drilling performance. The ROP optimization approaches are the most
often employed, although these strategies attempt to improve and obtain the best drilling
performance. However, based on Mustafa et al. (2021) research, increased drilling efficiency
does not always equal a higher ROP. It is critical to realize that a high ROP might result in

poor hole cleaning, reduced bit life, and wellbore instability.

Past studies by Chatterjee et al. (2016) suggest various attempts have been made to
construct finite element models that can determine particular outputs such as temperature
distribution at the tool tip and workpiece contact, drilled hole quality, and thrust force, and
cutting force. However, the research does not sufficiently address a simple, viable model for
forecasting several performance aspects in drilling operations using a finite element method.
However, the research does not sufficiently address a simple, viable model for forecasting
several performance aspects in drilling operations using a finite element method. Therefore,
the present study proposes a finite element model for determining the most significant
cutting parameter such as cutting speed, feed rate, and depth of cut towards responses

(velocity, stress, temperature, and material removal rate (MRR)).

Consequently, this project focuses on drilling AISI 1045 using the simulation method.
The selected input parameters are cutting speed, feed rate, and depth of cut. The material
characteristics are material removal rate (MRR), velocity, cutting temperature, stress, and

cutting force. The cutting tool used is carbide



1.3

Objectives

The objectives are as follows:

(a)

(b)

(©)

To determine the most significant cutting parameter such as cutting speed,
feed rate, and depth of cut towards responses (cutting velocity, effective stress,

cutting temperature, and material removal rate (MRR)).

To find the interaction of the cutting parameter such as cutting speed, feed

rate, and depth of cut toward responses.

To optimize the response through single and multiple responses.



