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ABSTRAK

Proses pemesinan seperti ‘turning’, ‘milling’, ‘drilling’, dan ‘grinding’ biasanya
digunakan terutamanya dalam industri pembuatan. Mereka perlu mengeluarkan
produk dalam jumlah yang banyak bagi mencapai target syarikat mereka.
Masalahnya, bilakah mata alat perlu ditukar. Objektif utama kajian ini adalah
menentukan hubungan di antara daya pemotongan dan kehausan mata alat dengan
menggunakan ‘dynamometer’ dan mengkaji kesan kehausan mata alat terhadap
permukaan yang tidak rata. Laporan kajian ini adalah bertujuan memberikan
persembahan yang jelas tentang kehausan mata alat kepada industri. Skop kajian ini
meliputi penyelidikan terhadap kehausan mata alat dan daya pemotongan dalam
pemusingan titik tunggal dan kesan kehausan mata alat terhadap permukaan yang
tidak rata dengan menggunakan mesin pemusingan konvensional. Sepanjang kajian
ini, keluli lembut akan digunakan sebagai bahan eksperimen dan tungsten karbida
sebagai mata pemotong. Fokus utama kajian ini juga adalah bagaimana untuk
mengukur hubungan antara daya pemotong dan kehausan mata alat dengan
menggunakan dynamometer. Berdasarkan eksperimen yang telah dibuat, keputusan
telah menunjukkan bahawa, wujudnya perkaitan antara daya pemotong dan kehausan
mata alat. Selain itu, keputusan juga menunjukkan ada perkaitan antara kehausan
mata alat dan kekasaran permukaan dan juga perkaitan antara daya pemotong dan

kekasaran permukaan.



ABSTRACT

Machining operations such as turning, milling, drilling and grinding are commonly
used especially in manufacturing industry. These operations have to produce high
volume of products in order to ensure companies’ targets are achieved. The problem
is how to know when the cutting tool needs to be changed. The main objective of this
study are to investigate the correlation between cutting force and tool wear by using
the dynamometer, to study the effects and correlation of tool wear on surface
roughness and to study the effects and correlation of cutting force on surface
roughness. The purpose of this study is to provide clear presentation of the effect of
tool wear to the industry. The scope of this study are including the study of tool wear
and cutting force in the single point turning operation, and the effect of tool wear on
surface roughness using conventional turning machine. During this study, the
workpiece that used was mild steel and tungsten carbide was used as cutting tool.
This study also focused on establishing the correlation between the cutting force and
tool wear by using force dynamometer. Based on the experiment done, the results
indicated that, there are some correlation between cutting force and flank wear.
Besides, there were some correlation between flank wear and surface roughness and

between cutting force and surface roughness.
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CHAPTER 1
INTRODUCTION

This chapter contains the introduction and project background. Problem statements,
objectives and scopes of this project are also discussed in this chapter. Meanwhile,

there are chapter organisations that explain about overall chapter on this report.

1.1 Background

Turning is a material removal process, which produce cylindrical parts by removing
away unwanted material. The cutting tool feeds into the rotating workpiece and
removes away material in the form of small chips to manufacture the desired
shape. The process usually applied using turning lathe machine and the majority of
turning operations uses the simple single point cutting tool. In turning, the speed and
motion of the cutting tool are commonly influenced through by several parameters
such as cutting speed, depth of cut, cutting fluids and characteristics of the machine
tool. The selection of the parameters for each operation will depend on the workpiece

material, tool material, tool size and more (Kalpakjian et al. 2006).

In machining operations, the selection of cutting tool materials for a particular
application is among the most important factors as is the selection of mold and die
materials for forming and shaping processes (Kalpakjian et al. 2006). Only if the
surface quality and the tolerances fall within the range of acceptance level, cutting

tools can be used. Therefore, it must be replaced when a cutting tool reaches its life



before the cutting edge of the tool cannot produce the required surface roughness and

the accepted tolerance (Adesta et al. 2010).

Wear is a gradual process, much like the wear of the tip of an ordinary pencil. The
tool and workpiece materials, tool geometry, process parameters, cutting fluids, and
the characteristics of the machine tool depending by the rate of tool wear. In all
machining operations, these conditions induce tool wear, which is a major
consideration, as are molded and die wearing in casting and metalworking. Tool life,
the quality of the machined surface and its dimensional accuracy, and consequently,
the economics of cutting operations adversely influences by tool wear (Kalpakjian et

al. 2006).

1.2 Problem Statement

In industry, machining operation such as turning, milling, drilling and grinding
commonly use especially in manufacturing industry. There need to produce high
volume of products in order to ensure their company always achieve their target. The
optimization of machining processes is necessary for the achievement of high
responsiveness of production. However, it can cause wear on the tool. A result of
physical interaction between the cutting tool and workpiece that removes small parts
of material from the cutting tool is known as wear. Tool wear can cause catastrophic
failure of the tool that causes considerable damage to the workpiece and even to the

machine tool after a certain limit (Ertunc et al. n.d.).

The problem is how to know when the cutting tool needs to be changed. For an
example, during the machining operation, the machine needs to be stopped to check
either the tool still can be used or not. If it cannot be used, the tool will change with
the new one. Unfortunately, this method will spend more time, and it will interfere in
the production. This project will study the relationship between tool wear and cutting

force. If correlation between the two can be established, cutting force can be used to

2



predict tool wear. This can eliminate the needs to stop machining process to check

for tool wear.

1.3 Objectives

The objectives of this study can be described as the following:

a) To investigate the correlation between the cutting force and tool wear
by using the dynamometer.

b) To study the effects and correlation of tool wear on surface roughness.

c¢) To study the effects and correlation of cutting force on surface

roughness.

1.4 Scope of Study

This research focused on the study of tool wear and cutting force in the single point
turning operation. Besides, the effect of tool wear on surface roughness also has been
investigated. All the experiments were carried out by using conventional turning
machine in UTeM’s machine shop. In this experiment, mild steel were used as
workpiece and tungsten carbide as a cutting tool. This study focus on how to measure

the correlation between the cutting force and tool wear by using force dynamometer.



1.5 Organization of Final Project

The remainder of this thesis is compromised of five chapters as summarized below.

Chapter 1: The introduction of tool wear, its background and brief history and the

significance of the project.

Chapter 2: A review of literature relevant to the present study of tool wear.

Chapter 3: This chapter explains the working procedure to execute the whole project.

Chapter 4: This section analysis and discusses the results that have been complete.

Chapter 5: Conclusions are drawn from the overall findings of the research along

with recommendations for future work.



CHAPTER 2
LITERATURE REVIEW

From the early stage of the project, various literature studies have been done.
Research journal, reference books, printed or online conference article are the
main sources of information for this literature review. The topics discussed in
this chapter are the effect of tool wear and cutting force in turning operation and

the correlation method.

2.1  The Lathe

Krar et al. (2011) stated that as a historical, all the machine tools pioneered by lathe
machines. The first application of the lathe principle was probably the potter's wheel

and this machine can change the mass of clay into a cylinder shape just by turning it.

Using the same basic principles, modern lathes run. The work carried out and rotates
on its axis and at the same time, the tool moves on the line according to the user in
determining what shape that need. This machine also can do processes such as
turning, tapering, form turning, screw cutting, facing, drilling, boring, spinning,
grinding, and polishing operations. All the processes can be done by using the lathe
machine with appropriate equipment. Before started the process, cutting tool must be
set first either parallel or perpendicular to the axis of the work while the angle
relative to the work axis need to identify first in machining tapers and making the

angles (Krar et al. 2011).



There are so many specials types of lathes appear due to development of modern
production which are turret, single- and multiple-spindle automatic, tracer and
numerically controlled lathes and the latest, computer-controlled turning centers.
There is also one type of lathe that not use in production which called engine lathe.
This type of lathe usually found in jobbing shops, school shops, and tool rooms (Krar
etal. 2011). Figure 2.1 below shows the engine lathe.

Figure 2.1: The engine lathe is the most common lathe found in a machine shop (Krar et al. 2011).

2.2 Turning Processes

Machining is one of the most versatile processes in manufacturing industry in order
to perform processing, shaping or cutting. Machining is the process where the
workpiece is applied by a force in order to shape it. Using the machining process,

variety of shapes can be produce (Kalpakjian and Schmid, 2006).

There are two groups of machining, orthogonal and oblique cutting. The difference
between orthogonal and oblique is the direction of the cutting tool. In orthogonal, the

direction of the cutting tool is at right angle and oblique, the cutting tool is not at
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