
VERIFICATION OF PERFORMANCE AND COST OF MECHANICAL 
CUTTING PROCESSES 

MUHAMAD ELMI BIN YAACOB 

(2005607369) 

A thesis submitted in partial fulfillment of the requirements for the award of Bachelor 
Engineering (Hons) (Mechanical) 

Faculty of Mechanical Engineering 

Universiti Teknologi Mara (UITM) 

APRIL 2010 

i 



ACKNOWLEDGEMENT 

All praises to Allah S.W.T, The Most Gracious and Most Merciful who 

has given me strength, ability and patience to complete this project. 

I would like to thank all the staff in the UITM workshop for their assistance in 

the form of knowledge and guidance to complete this project. 

I would like to convey my deepest gratitude and appreciation to my project 

supervisor, Ghalib Tham for his invaluable guidance for the completion and success of 

this project. 

In this opportunity, I would like to express my appreciation to my entire family 

and friends for giving me the support required for me to finish nry studies. 

May Almighty Allah bless and reward them for their generosity. 

ii 



ABSTRACT 

Preparation and assembly before welding and fabrication require material sizing 

and cutting. The actual cost involved in cutting process is frequently misunderstood due 

to lack of published data that relate the cost and labour factors. This study started off by 

recognising a number of mechanical cutting methods which are milling, turning, sawing, 

disc cutting and gap shearing. Before proceeding, the cutting specifications to cut 

stainless steel, mild steel and aluminium were studied. The time to process a material 

from a raw material to a finished cut material which consists of the preparation and 

cutting time were recorded. The electrical and labour cost is to be determined from the 

time data. For each of the cutting processes, empirical formulae were developed based 

on the average of actual performance data. With this formula, it is possible to predict 

accurately the performance of cutting of any area and volume. From this study, it is 

possible to determine the economics and specification for cutting various type of 

material. 

in 



TABLE OF CONTENTS 

CONTENTS PAGE 

PAGE TITLE i 

ACKNOWLEDGEMENT ii 

ABSTRACT iii 

TABLE OF CONTENTS iv 

LIST OF TABLES viii 

LIST OF FIGURES x 

LIST OF ABBREVIATIONS xiii 

CHAPTER I INTRODUCTION 

1.0 Background 1 

1.1 Objective 2 

1.2 Scope 2 

1.3 Problem statement 3 

1.4 Expected results 3 

IV 



CHAPTER II LITERATURE REVIEW 

2.0 Mechanical cutting 4 

2.1 Milling 5 

2.1.1 Milling operations 6 

2.1.2 Speeds for milling cutters 6 

2.1.2.1 Selecting proper cutting speeds 7 

2.1.2.2 Speed computation 8 

2.1.3 Feeds for milling 8 

2.1.3.1 Designation of feed 9 

2.1.3.2 Direction of feed 11 

2.1.4 Cutting oils 12 

2.1.4.1 Types of cutting oils 12 

2.2 Lathe machine 13 

2.2.1 Components of the lathe machine 14 

2.2.2 Types of lathe machines 16 

2.2.3 Cutting speeds 18 

2.2.4 Feed 20 

2.2.5 Depth of cut 21 

2.3 Band saw machine 21 

2.3.1 Types of band saw 21 

2.3.2 Band sawing speeds 24 

2.4 Disc cutter 27 


