
Table of Contents

Dedication, Author Information and Preface

CHAPTER 1. INTRODUCTION 1

1.1 Beginning of Metallurgy as a Science 2

1.2 The Industrial Revolution and Metallurgy (1750-1850) 3

1.3 Metal Science in late 19th and 20th Century 4

1.4 Colonialism and its Influence on Metallurgical Progress:. 1.5 Epilogue. 5

References. Further Reading. 6

CHAPTER 2. EXTRACTIVE METALLURGY I: Pyrometallurgy. 2.1 Mineral Dressing
(Mineral Beneficiation). 7

2.2 Chemistry as a Precursor to Extractive Metallurgy. 10

2.3 Basics of Pyrometallurgy 11

2.4 Ironmaking. 13

2.5 Steelmaking. 20

2.6 Alloy Steels 28

2.7 Copper 30

2.8 Nickel 33

2.9 Titanium 35

2.10 Tin: 2.11 Lead: 2.12 Zinc. 36

2.13 Platinum Group Precious Metals. 37

References. Further Reading 39

CHAPTER 3. EXTRACTIVE METALLURGY. Electro- and Hydro-Metallurgy. 3.1
Electrometallurgical Extraction of Metals 41

3.2 Hydrometallurgical Extraction of Metals. 47

3.3 Some Recent Developments 58

3.4 Summary of the Historical Aspects of Hydrometallurgy : References 60

Further Reading 61

CHAPTER 4. PHYSICAL METALLURGY I: Structure of Metals and Alloys. 63

4.1 Macrostructure. 65

4.2 Microstructure and its Examination 66

4.3 Crystal Structure 75

4.4 Nanostructure 82

4.5 Electronic Structure and Periodic Table 83

4.6 Electronic Models for Transition Metals 89

4.7 Bonding in Metal-like Refractory Compounds 91

4.8 Structure of Liquid Metals 95

References 97

Further Reading 99

CHAPTER 5. PHYSICAL METALLURGY II: Phase Equilibria, Diffusion, Defectsand
Properties. 5.1 Phase Equilibria 101

5.2 Alloy Formation and Stability 108

5.3 Diffusion 115

5.4 Defects in Crystals and Deformation 119

5.5 Mechanical Properties 138

5.6 Physical Properties 158

References 167

Further Reading 172

Metal Science: Past, Present and FutureMetal Science: Past, Present and FutureMetal Science: Past, Present and FutureMetal Science: Past, Present and Future
ISBN(softcover): 978-3-03785-997-1     ISBN(eBook): 978-3-03826-381-4



CHAPTER 6. PHYSICAL METALLURGY III: Phase Transformation,Recrystallization
and Grain Growth. 6.1 Liquid to Solid Transformation 173

6.2 Solid to Solid Transformation 175

6.3 Precipitation and Precipitation Hardening 191

6.4 Recrystallization and Grain Growth 200

6.5 Thermomechanical Treatment of Alloys (TMT) 209

References 212

Further Reading 213

CHAPTER 7 FUTURE TRENDS. 215

7.1 Extractive Metallurgy 216

7.2 Physical Metallurgy 219

7.3 Computer Simulation 229

7.4 Metals in Biosystems 230

7.5 Future of Untapped Minerals and World Economy: 7.6 A Way towards Molecular
Science 232

References 233

Further Reading 236

Famous Metal Scientists in Pictorial


	Table of Contents

