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ABSTRACT

Every material around us has its own mechanical and physical properties. A material's 

mechanical properties are defined as those that influence the material's reaction to applied 

loads. Mechanical properties determine how a material would behave in a given application. 

Strength, toughness, ductility, and resilience are some of the mechanical qualities of a 

material. This study is to help the manufacturers and engineers decide on the best materials 

for particular applications such as for construction and electrical equipment. The project aims 

to investigate and compare the mechanical characteristics of brass and steel and relate them to 

theoretical analysis. This research will also study the microstructural properties of brass and 

steel at different magnifications. Hardness and tensile tests will be performed to compare the 

mechanical properties between brass and steel. Hence, the expected result from this project is 

steel is stronger and high ductility. Therefore, construction companies and industries 

preferably use steel applications than brass due to its mechanical and physical properties. At 

the end of the project, the samples will be characterized, evaluated, and compared to 

theoretical analysis at various magnifications.[1]

iii



ACKNOWLEDGEMENT

First and foremost, the author would like to express her gratitude to those who have helped 

her to complete the Final Year Project, which focuses on investigating and comparing the 

mechanical characteristics of brass and steel and relating them to theoretical analysis, also 

studying the microstructural properties of brass and steel atdifferent magnifications.

For the past 14 weeks of this semester, the author has received countless assistance, guidance 

and moral support from her supervisor, Puan Ros Atikah Abdul Kadir Che Ismail. The author 

would like to thank all the people involved in making this project possible.

Last but not least, the author would like to thank the Universiti Teknologi Mara studentswho 

had helped her, directly or indirectly, to make this study a success.

Thank you.

iv



TABLE OF CONTENTS

AUTHOR'S DECLARATION ................................................................................................................ i

ABSTRACT........................................................................................................................................... iii

ACKNOWLEDGEMENT ..................................................................................................................... iv

TABLE OF CONTENTS........................................................................................................................ 1

TABLE OF FIGURES ............................................................................................................................ 3

CHAPTER 1 INTRODUCTION ............................................................................................................ 1

1.0 Background of Study ...................................................................................................................  1

1.1 Problem Statement ......................................................................................................................  2

1.2 Objectives ................................................................................................................................... 2

1.3 Scope of Work ............................................................................................................................  3

1.4 Significance of Study ..................................................................................................................  3

CHAPTER 2 LITERATURE REVIEW ................................................................................................. 4

2.0 Overview................................................................................................................................... 4

2.1 Material ........................................................................................................................................4

2.1.1 Brass........................................................................................................................................ 4

2.1.2 Steel......................................................................................................................................... 5

2.2 Tensile test ..................................................................................................................................  6

2.2.1 Concepts of Stress and Strain.................................................................................................. 6

2.2.2 Stress ....................................................................................................................................... 6

2.2.3 Strain ....................................................................................................................................... 7

2.2.4 Stress-strain Curve ..................................................................................................................  8

2.2.5 Hooke's Law .........................................................................................................................  10

2.2.6 Yield Strength .......................................................................................................................  10

2.2.7 Tensile Strength ....................................................................................................................  12

2.2.8 Plastic Deformation ..............................................................................................................  12

1



2.2.9 Brittle and Ductile .................................................................................................................  13

2.2.10 Ductility ................................................................................................................................  14

2.2.11 Elasticity ...............................................................................................................................  15

2.2.12 Anelasticity ...........................................................................................................................  15

2.3 Hardness Test .............................................................................................................................  16

2.3.1 Hardness................................................................................................................................ 16

2.3.2 Mohs Hardness Test..............................................................................................................  16

2.3.3 Rockwell Hardness Test........................................................................................................  17

2.3.4 Vickers and Knoop Microhardness Test ...............................................................................  17

2.3.5 Toughness .............................................................................................................................  18

2.3.6 Fracture Toughness ...............................................................................................................  19

CHAPTER 3 METHODOLOGY .........................................................................................................20

3.0 Introduction................................................................................................................................ 20

3.1 Material ..................................................................................................................................... 20

3.2 Tools and equipments ...............................................................................................................  21

3.3 Experiment Method ..................................................................................................................  21

3.4 Flowchart ..................................................................................................................................  26

3.5 Gantt Chart ................................................................................................................................  27

REFERENCES .....................................................................................................................................28

2


