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ABSTRACT

The objectives of this project are to observe the hardness reaction by using Vickers 

hardness test towards high temperature reaction for a given time and to differentiate the 

microstructure features between aluminum and mild steel that undergoes annealing and 

quenching process. Annealing and Quenching process will be carried out vary on the 

specimens. For aluminum, annealing and quenching use 450 °C for 1 hour and 15 

minutes respectively. Mild steel use 800 °C and 950 °C for 2 hours for annealing and 

quenching process respectively. Water quench is being used for both metal's quenching 

process. The result is obtaining the hardness value of aluminum and mild steel 

specimens. To conclude, the study is projected to relate the relationship of heat 

treatment process and hardness value of aluminum and mild steel.

iv



ACKNOWLEDGEMENT

Firstly, I wish to thank God for giving me the opportunity to embark on my diploma 

and for completing this long and challenging journey successfully. My gratitude and 

thanks go to my supervisor, Dr Shukriah Binti Abdullah.

Finally, this dissertation is dedicated to my father and mother for the vision and 

determination to educate me. This piece of victory is dedicated to both of you. 

Alhamdulillah's.

v



TABLE OF CONTENTS

Page

CONFIRMATION BY SUPERVISOR ii
AUTHOR'S DECLARATION iii

ABSTRACT iv
ACKNOWLEDGEMENT v
TABLE OF CONTENTS vi
LIST OF TABLES viii
LIST OF FIGURES ix

LIST OF ABBREVIATIONS xi

CHAPTER ONE : INTRODUCTION 1

1.1 Background of Study 1

1.2 Problem Statement 2

1.3 Objectives 3

1.4 Scope of Work 3

1.5 Significance of Study 3

CHAPTER TWO : LITERATURE REVIEW 5

2.1 Metals 5

2.2 Types of Metals 6

2.2.1 Aluminum 6

2.2.2 Mild steel 7

2.3 Heat Treatment Methods 9

2.3.1 Annealing 9

2.3.2 Quenching 10

2.4 Vicker's hardness test 12

CHAPTER THREE : METHODOLOGY 14
3.1 Introduction 14

3.2 Flowchart 15
vi



3.3 Metallographic analysis 16

3.3.1 Parameter of specimen 16

3.3.2 Analysis on specimen 17

3.4 Vickers hardness test 20

3.5 High temperature reaction test 20

CHAPTER FOUR : RESULTS AND DISCUSSION 22
4.1 Introduction 22

4.2 The microstructural features 22

4.3 Vickers Hardness Test Result 25

4.3.1 Micro/Vickers Hardness (HV) Test Results 26

4.3.2 High temperature observation 26

CHAPTER FIVE : CONCLUSION AND RECOMMENDATIONS 27

5.1 Conclusions 27

5.2 Recommendations 27

vii


