TABLE OF CONTENTS

ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF FIGURES
LIST OF TABLES

LIST OF SYMBOLS
PREFACE

CHAPTER 1 INTRODUCTION

1.1
1

1.3
1.4
1.5

1.6
1.7

Introduction
Metal — Matrix Composites (MMCs)
1.2.1 Preparation of AMCs
1.2.1.1 Exsitu processes
1.2.1.2 Insitu processes
1.2.2 Applications of AMCs
Wear
1.3.1Stages of Wear
1.3.2 Effect of Operating Parameters
Friction and Laws of Friction
1.4.1 Stages of Friction
1.4.2 Friction of Materials
Particulate Aluminium Matrix Composites (PAMCs)
1.5.1 Intermetallic Reinforcement
1.5.2 Ceramic Reinforcement
1.5.3 Multiple Reinforcement
1.5.4 Al-Mg Alloy Matrix
Origin of the Problem
Objective of the Present Work

CHAPTER 2 EXPERIMENTAL DETAILS

2.1
2.2
23
24
2.5

2.6

Introduction

Fabrication

Phase Analysis by X-ray Diffractometer
Compositional Analysis

Thermal and Physical Properties

2.5.1 Differential Thermal Analysis (DTA)
2.5.2 Coefficient of Linear Thermal Expansion
2.5.3 Density and Porosity

Microstructural Characterization

2.6.1 Optical Microscope (OM)

2.6.2 Scanning Electron Microscope (SEM)
2.6.3 Transmission Electron Microscope (TEM)

PAGE NO.
ix
xi
Xiv
xviii
xix
XXi

1-30

—

10
12
14
14
15
17
18
20
20
22
25
27
27
30

31-44

31
31
32
33
34
34
34
35
36
36
37
37



2.7

2.8

Mechanical Properties
2.7.1 Hardness Test

2.7.2 Tensile Test
Tribological Properties
2.8.1 Wear and Friction
2.8.2 Surface Topography

CHAPTER 3 SYNTHESIS AND CHARACTERIZATION OF

3.1
3.2
33
34
3.5
3.6
3.7
3.8

3.9
3.10

Al Zrx/Al-Mg insitu COMPOSITES

Introduction

Fabrication of Al;Zr/Al-Mg Composites
XRD and DTA Analysis

Physical Properties

Optical Microscopy

Electron Microscopy

Mechanical Properties and Fractography
Tribological Properties

3.8.1 Effect of Sliding Distance

3.8.2 Effect of Load

3.8.3 Effect of Sliding Velocity

3.8.4 Effect of Composition

3.8.5 Worn Surface Topography and Mechanism
Coefficient of Linear Thermal Expansion
Conclusions

CHAPTER 4 SYNTHESIS AND CHARACTERIZATION OF

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

4.9

(ALZr+ZrB,)/Al-Mg insitu COMPOSITES

Introduction

Fabrication of Hybrid Composite

XRD Analysis

Physical Properties

Optical Microscopy

Electron Microscopy

Mechanical Properties and Fractography
Strengthening Mechanism

4.8.1 Dislocation Strengthening

4.8.2 Orowan Strengthening

4.8.3 Grain-refinement Strengthening
4.8.4 Solid-solution Strengthening

4.8.5 Summary of Strengthening Mechanism
Tribological Properties

4.9.1 Effect of Sliding Distance

4.9.2 Effect of Load

4.9.3 Effect of Sliding Velocity

4.9.4 Effect of Composition

4.9.5 Surface Topography and Mechanism

39
39
40
41
41
43

45-80

45
45
47
48
51
53
57
61
61
61
61
64
64
75
78

81-120

81
81
84
85
86
86
93
98
100
102
104
105
105
107
107
107
108
110
110



4.10 Coefficient of Linear Thermal Expansion
4.11 Conclusions

CHAPTER 5 HIGH TEMPERATURE PROPERTIES OF
(Al3Zr+ZrB,)/Al1-Mg HYBRID COMPOSITE

5.1 Introduction
5.2 Tensile Properties
53 Tribological Properties
5.3.1 Effect of Temperature
5.3.2 Effect of Load
5.3.3 Effect of Composition
5.3.4 Worn Surface Studies and Mechanism
54 Conclusions

CHAPTER 6 CONCLUSIONS AND SCOPE

6.1 Main Conclusions
6.2  Scope of the Work

REFERENCES

LIST OF PUBLICATIONS

116
118

121-136

121
121
125
125
127
128
129
136

137-140

137
138

141-150



