
Contents

1 Introduction 1

Technologically most important systems listed in the present book 3
References for 1 5

2 Characterization Techniques for Amorphous Alloys 6

2.1 Structural Characterization Technique 6
2.1.1 X-ray Diffractometry 6
2.1.2 Anomalous X-ray Scattering 7
2.1.3 X-ray Absorption Spectroscopy (XAS) 8
2.1.4 Small-Angle X-ray (SAX) or Neutron (SAN) Scattering 9
2.1.5 Extended X-ray Absorption Fine Structure (EXAFS) 9
2.1.6 X-ray Photoelectron Spectroscopy (XPS) 9
2.1.7 Mössbauer Spectroscopy 9

2.2 General Physical Properties 10
2.2.1 Density, Volume and Thermal Expansion Coefficient 10
2.2.2 Viscosity 10
2.2.3 Thermal Stability 11
2.2.3.1 Differential Thermal Analysis (DTA) 11
2.2.3.2 Differential Scanning Calorimetry (DSC) 11
2.2.3.3 Differential Isothermal Calorimetry 12
2.3 Mechanical Properties 13
2.3.1 Hardness Tests 13
2.3.1.1 VickersTest 13
2.3.1.2 Vickers Microhardness 13
2.3.1.3 Knoop Hardness 14
2.3.2 Uniaxial Tensile (Compressive) Test 14
2.3.3 Bend Test 15
2.3.4 Fatigue Testing 15
2.3.5 Creep 15

2.4 Magnetic Properties 16
2.4.1 General Description 16
2.4.2 Magnetostriction 17

2.5 Electrical Properties 17
2.5.1 Electrical Resistance 17
2.5.2 Hall Effect 18
2.5.3 Superconductivity 18
2.6 Corrosion Behaviour 19
2.6.1 General Aspects 19
2.6.2 Types of Corrosion 19

References for 2 20

Bibliografische Informationen
http://d-nb.info/995796017

digitalisiert durch

http://d-nb.info/995796017


Contents IX

3 List of Ternary Amorphous Alloys 21

4 Graphical and Numerical Data 24

List of Properties Surveyed 24
List of Symbols and Abbreviations 26

Ag-Al-Ca 37
2.4 DSC/DTA Curve and Glass Formation 37
2.4.1 Glass Transition Temperature 37
2.5 Crystallization Temperature 37
3.5 Hardness 37
References 37

Ag-Al-La (001) 38

Ag-Al-Mg (002) 39
1.2 X-ray Diffraction Profile 39
2.4 DSC/DTA Curve and Glass Formation 39
2.5 Crystallization Temperature 39
2.7.1 Transition Temperature 40
5.1 Resistivity and Conductivity 40
5.1.2 Temperature Dependence of Resistivity 40
References 40

Ag-Ca-Mg 41
1.2 X-ray Diffraction Profile 41
2.4 DSC/DTA Curve and Glass Formation 41
2.4.1 Glass Transition Temperature 42
2.4.2 Reduced Glass Transition Temperature 42
2.5 Crystallization Temperature 43
2.6 Supercooled Liquid Range 43
2.7.1 Transition Temperature 43
2.8 Critical Quantities for Formation of Amorphous Phase 43
References 43

Ag-Ce-Cu (003) 44
1.2 X-ray Diffraction Profile 44
2.5 Crystallization Temperature 45
2.7 Phase diagram 45
3.5 Hardness 45
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 46
References 46

Ag-Cu-Fe (004) 47
1.2 X-ray Diffraction Profile 47
1.3 Interference Function 47
1.4 Radial Distribution Function 48
1.5 Radial Structure Function 49
1.8.4 Extended X-ray Absorption Fine Structure 50
1.8.5 X-ray Absorption Near-Edge Structure 52
2.4 DSC/DTA Curve and Glass Formation 53
2.5.1 Heat of Crystallization or Relaxation 53
4.1 Thermomagnetic Curve 53
4.2 Hysteresis Loop 54
4.2.1 Coercive Force 55
4.2.2 Remanence 55



X Contents

4.3.1 Magnetic Moment and Magnetic Anisotropy 55
4.8 Mössbauer Spectra 56
4.8.2 Magnetic Hyperfine Field and Line Splitting 56
References 56

Ag-Cu-Ge (005) 57
1.1 Density and Volume 57
1.2 X-ray Diffraction Profile 58
2.1.1 Electronic Heat Capacity 58
2.1.3 Debye Temperature 59
2.5 Crystallization Temperature 59
5.1 Resistivity and Conductivity 60
5.1.2 Temperature Dependence of Resistivity . . . ' 61
5.3 Hall Effect 62
5.3.1 Hall Mobility 63
5.3.2 Temperature Dependence of Hall Coefficient 63
References 63

Ag-Cu-Mg (006) 64
5.1 Resistivity and Conductivity 64
5.4 Thermoelectric Power 64
References 64

Ag-Cu-P (007) 65
2.5 Crystallization Temperature 65
2.7 Phase diagram 65
5.1 Resistivity and Conductivity 65
5.1.2 Temperature Dependence of Resistivity 67
5.2 Change of the Resistivity by Deformation 67
5.4 Thermoelectric Power 67
References 67

Ag-Cu-Zr 68
1.2 X-ray Diffraction Profile 68
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 68
2.4 DSC/DTA Curve and Glass Formation 68
2.4.1 Glass Transition Temperature 69
2.4.2 Reduced Glass Transition Temperature 70
2.5 Crystallization Temperature 70
2.6 Supercooled Liquid Range 71
2.7.1 Transition Temperature 72
3.1 Stress-Strain Curve 72
References 72

Ag-Mg-Y (008) 73

Ag-Pd-Si (009) 74
1.2 X-ray Diffraction Profile 74
2.1 Heat Capacity 74
2.4.1 Glass Transition Temperature 75
2.5 Crystallization Temperature 75
2.5.1 Heat of Crystallization or Relaxation 76
3.9 Viscosity 76
References , 76

Al-Au-La (010) 77
2.4.1 Glass Transition Temperature 77



Contents XI

2.5 Crystallization Temperature 77
2.6 Supercooled Liquid Range 77
References 77

Al-B-Co (Oil) 78
2.5 Crystallization Temperature 78
3.5 Hardness 78
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 78
References 78

Al-B-Fe (012) 79
2.4 DSC/DTA Curve and Glass Formation 79
2.5 Crystallization Temperature 79
3.5 Hardness 80
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 80
References 80

Al-B-Ni (013) 81
2.5 Crystallization Temperature 81
3.5 Hardness 81
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 81
References 81

Al-Be-Ti (014) 82
2.5 Crystallization Temperature 82
References 82

Al-Ca-Co (015) 83
2.5 Crystallization Temperature 83
3.5 Hardness 83
References 83

Al-Ca-Cu (016) 84
2.4 DSC/DTA Curve and Glass Formation 84
2.4.1 Glass Transition Temperature 84
2.5 Crystallization Temperature 84
3.4 Elastic Moduli 85
3.5 Hardness 85
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 85
References 85

Al-Ca-Fe (017) 86
1.1 Density and Volume 86
2.5 Crystallization Temperature 86
3.4 Elastic Moduli 86
3.5 Hardness 87
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 87
References 87

Al-Ca-Ga (018) 88
1.1 Density and Volume 88
2.1.1 Electronic Heat Capacity 88
2.1.3 Debye Temperature 88
5.1 Resistivity and Conductivity 89
References 89

Al-Ca-Mg (019) 90
1.2 X-ray Diffraction Profile 90



XII Contents

2.1.1 Electronic Heat Capacity 90
2.4.1 Glass Transition Temperature 90
2.5 Crystallization Temperature 91
2.5.1 Heat of Crystallization or Relaxation 91
2.7.1 Transition Temperature 91
2.8 Critical Quantities for Formation of Amorphous Phase 92
3.1 Stress-Strain Curve 92
3.3 Yield Strength 92
3.4 Elastic Moduli 92
3.5 Hardness 93
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 93
5.1 Resistivity and Conductivity 93
6 Corrosion Behaviour 93
References 94

Al-Ca-Ni (020) 95
1.1 Density and Volume 95
2.5 Crystallization Temperature 95
3.2 Tensile Strength and Strain 95
3.4 Elastic Moduli 96
3.5 Hardness 96
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 96
References 96

Al-Ca-Zn (021) 97
2.4.1 Glass Transition Temperature 97
2.5 Crystallization Temperature 97
3.4 Elastic Moduli 97
3.5 Hardness 97
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 98
References 98

Al-Ce-Co (022) 99
2.4 DSC/DTA Curve and Glass Formation 99
2.5 Crystallization Temperature 99
3.5 Hardness 99
References 100

Al-Ce-Cr (023) 101
2.4 DSC/DTA Curve and Glass Formation 101
2.5 Crystallization Temperature 101
3.5 Hardness 101
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 102
References 102

Al-Ce-Cu (024) 103
1.1 Density and Volume 103
1.2 X-ray Diffraction Profile 103
2.4 DSC/DTA Curve and Glass Formation 104
2.4.1 Glass Transition Temperture 105
2.4.2 Reduced Glass Transition Temperature 105
2.5 Crystallization Temperature 105
2.6 Supercooled Liquid Range 106
2.7.1 Transition Temperature 106
2.8 Critical Quantities for Formation of Amorphous Phase 106
3.4 Elastic Moduli 106



Contents XIII

3.5 Hardness 107
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 107
5.1 Resistivity and Conductivity 107
References 107

Al-Ce-Fe (025) 108
1.4 Radial Distribution Function 108
1.5 Radial Structure Function 108
1.6 Lattice Parameter 108
1.8.6 X-ray Photoelectron Spectroscopy 109
2.4 DSC/DTA Curve and Glass Formation 110
2.5 Crystallization Temperature 110
3.2 Tensile Strength and Strain 110
3.3 Yield Strength I l l
3.4 Elastic Moduli I l l
3.5 Hardness I l l
4.5 Susceptibility and Cooling Effect I l l
4.8 Mössbauer Spectra 112
6 Corrosion Behaviour 113
6.1 Potentiostatic and Potentiodynamic Polarization Curves 114
References 114

Al-Ce-Mn (026) 115
2.4 DSC/DTA Curve and Glass Formation 115
2.5 Crystallization Temperature 115
3.5 Hardness 115
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 115
References 116

Al-Ce-Nb (027) 117
2.5 Crystallization Temperature 117
3.5 Hardness 117
References 117

Al-Ce-Ni (028) 118
1.2 X-ray Diffraction Profile 118
1.8.1 Atom Probe Field Ion Microscopy 118
2.1 Heat Capacity 119
2.4 DSC/DTA Curve and Glass Formation 120
2.4.1 Glass Transition Temperature 121
2.5 Crystallization Temperature 121
2.5.1 Heat of Crystallization or Relaxation 121
3.1 Stress-Strain Curve 122
3.2 Tensile Strength and Strain 122
3.4 Elastic Moduli 122
3.5 Hardness 123
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 123
3.9 Viscosity 124
5.1 Resistivity and Conductivity 124
References 125

Al-Ce-V (029) 126
2.4 DSC/DTA Curve and Glass Formation 126
2.5 Crystallization Temperature 126
3.5 Hardness 126



XIV Contents

3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 126
References 127

Al-Co-Fe (030) 128
3.5 Hardness 128
3.6 Fatigue Strength, Fracture and Critica Fracture Temperature 128
References 128

Al-Co-Gd 129
1.2 X-ray Diffraction Profile 129
2.4 DSC/DTA Curve and Glass Formation 129
2.4.1 Glass Transition Temperature 129
2.4.2 Reduced Glass Transition Temperature 129
2.5 Crystallization Temperature 130
2.6 Supercooled Liquid Range 130
2.7 Phase Diagram 130
2.7.1 Transition Temperature 130
2.8 Critical Quantities for Formation of Amorphous Phase 130
3.1 Stress-Strain Curve 131
3.4 Elastic Moduli 131
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 131
4.3 Magnetization Curve and Saturation Magnetic Moment 131
References 132

Al-Co-Ge (031) 133
2.5 Crystallization Temperature 133
3.5 Hardness 133
5.1 Resistivity and Conductivity 133
References 133

Al-Co-La (032) 134

Al-Co-Mn (033) 135
2.5 Crystallization Temperature 135
3.5 Hardness 135
5.1 Resistivity and Conductivity 135
References 135

Al-Co-Ni (034) 136
1.2 X-ray Diffraction Profile 136
2.4 DSC/DTA Curve and Glass Formation 136
2.7.1 Transition Temperature 137
3.4 Elastic Moduli 137
3.5 Hardness 137
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 137
References 137

Al-Co-Si (035) 138
2.5 Crystallization Temperature 138
2.5.1 Heat of Crystallization or Relaxation 138
3.5 Hardness 138
5.1 Resistivity and Conductivity 139
References 139

Al-Co-Y 140
1.2 X-ray Diffraction Profile 140
2.4 DSC/DTA Curve and Glass Formation 140
2.4.1 Glass Transition Temperature 140



Contents XV

2.4.2 Reduced Glass Transition Temperature 140
2.5 Crystallization Temperature 141
2.6 Supercooled Liquid Range 141
2.7.1 Transition Temperature 141
2.8 Critical Quantities for Formation of Amorphous Phase 141
References 141

Al-Co-Zr (036) 142
1.2 X-ray Diffraction Profile 142
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 142
2.4 DSC/DTA Curve and Glass Formation 143
2.4.1 Glass Transition Temperature 144
2.4.2 Reduced Glass Transition Temperature 145
2.5 Crystallization Temperature 145
2.6 Supercooled Liquid Range . . . 146
2.7.1 Transition Temperature 147
2.8 Critical Quantities for Formation of Amorphous Phase 147
3.2 Tensile Strength, Compressive Stength and Strain 148
References 148

AI-Cr-Ge (037) 149
2.4 DSC/DTA Curve and Glass Formation 149
2.5 Crystallization Temperature 149
2.5.1 Heat of Crystallization or Relaxation 149
3.5 Hardness 149
5.1 Resistivity and Conductivity 150
5.1.2 Temperature Dependence of Resistivity 150
References 150

Al-Cr-La (038) 151

Al-Cr-Si (039) 152
2.5 Crystallization Temperature 152
2.5.1 Heat of Crystallization or Relaxation 152
3.5 Hardness 153
5.1 Resistivity and Conductivity 153
References 153

Al-Cr-Zr (040) 154

Al-Cu-Fe (041) 155
1.2 X-ray Diffraction Profile 155
2.4 DSC/DTA Curve and Glass Formation 156
4.8 Mössbauer Spectra 156
4.8.1 Quadrupole Splitting and Isomer Shift 156
References 157

Al-Cu-Gd (042) 158
1.6 Lattice Parameter 158
2.5 Crystallization Temperature 158
2.4 DSC/DTA Curve and Glass Formation 158
4.5 Susceptibility and Cooling Effect 158
References 158

Al-Cu-Hf (043) 159
1.2 X-ray Diffraction Profile 159
2.4 DSC/DTA Curve and Glass Formation 159
2.4.1 Glass Transition Temperature 159



XVI Contents

2.4.2 Reduced Glass Transition Temperature 159
2.5 Crystallization Temperature 160
2.5.1 Heat of Crystallization or Relaxation 160
2.6 Supercooled liquid range 160
2.7.1 Transition Temperature 160
3.1 Stress-Strain Curve 160
References 160

Al-Cu-La (044) 161
2.1 Heat Capacity 161
2.4 DSC/DTA Curve and Glass Formation 161
2.4.1 Glass Transition Temperature 161
2.4.2 Reduced Glass Transition Temperature 162
2.5 Crystallization Temperature 162
2.6 Supercooled Liquid Range 163
2.7.1 Transition Temperature 163
2.8 Critical Quantities for Formation of Amorphous Phase 163
3.3 Yield Strength 164
3.4 Elastic Moduli 164
3.5 Hardness 164
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 164
3.11 Thermomechanical Analysis (TMA) and Dynamic Mechanical Analysis (DMA) . 165
5.1 Resistivity and Conductivity 165
5.8 Superconductivity 165
References 165

Al-Cu-Mm 166
2.4 DSC/DTA Curve and Glass Formation 166
References 166

Al-Cu-Mn (045) 167
4.2 Hysteresis Loop 167
4.3 Magnetization Curve and Saturation Magnetic Moment 167
4.3.1 Magnetic Moment and Magnetic Anisotropy 167
4.5 Susceptibility and Cooling Effect 168
References 168

Al-Cu-Nd (046) 169
2.5 Crystallization Temperature 169
3.5 Hardness 169
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 169
5.1 Resistivity and Conductivity 169
References 170

Al-Cu-Ti (047) 171
1.2 X-ray Diffraction Profile 171
1.3 Interference Function 171
1.4 Radial Distribution Function 172
1.6 Lattice Parameter 172
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 173
2.4 DSC/DTA Curve and Glass Formation 173
2.5 Crystallization Temperature 174
2.5.1 Heat of Crystallization or Relaxation 174
2.7.1 Transition Temperature 175
3.2 Tensile Strength, Compressive Strength and Strain 175
5.1 Resistivity and Conductivity 175



Contents XVII

5.1.2 Temperature Dependence of the Resistivity 175
5.3 Hall Effect 176
References 176

Al-Cu-V (048) 177
1.2 X-ray Diffraction Profile 177
1.4 Radial Distribution Function 178
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 179
2.4 DSC/DTA Curve and Glass Formation 179
2.5 Crystallization Temperature 179
2.5.1 Heat of Crystallization or Relaxation 180
3.4 Elastic Moduli 180
3.5 Hardness 180
5.1 Resistivity and Conductivity 181
5.1.2 Temperature Dependence of Resistivity 181
References 181

Al-Cu-Y (049) 182
1.1 Density and Volume 182
1.8.6 X-ray Photoelectron Spectroscopy 182
2.1.1 Electronic Heat Capacity 182
2.5 Crystallization Temperature 183
5.1 Resistivity and Conductivity 183
5.1.2 Temperature Dependence of the Resistivity 183
5.3 Hall Effect 183
References 184

Al-Cu-Zr (050) 185
1.1 Density and Volume 185
1.2 X-ray Diffraction Profile 186
1.3 Interference Function 188
1.4 Radial Distribution Function 188
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 188
1.8.4 Extended X-ray Absorption Fine Structure 189
2.1.1 Electronic Heat Capacity 189
2.4 DSC/DTA Curve and Glass Formation 190
2.4.1 Glass Transition Temperature 193
2.4.2 Reduced Glass Transition Temperature 195
2.5 Crystallization Temperature 196
2.5.1 Heat of Crystallization or Relaxation 197
2.6 Supercooled Liquid Range 197
2.7 Phase Diagram 198
2.7.1 Transition Temperature 199
2.7.2 Thermal Gravity Analysis 200
2.8 Critical Quantities for Formation of Amorphous Phase 200
3.1 Stress-Strain Curve 201
3.2 Tensile Strength, Compressive Strength and Strain 202
3.4 Elastic Moduli 203
3.5 Hardness 204
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 204
3.9 Viscosity 205
6.1 Potentiostatic and Potendiodynamic Polarization Curve 206
References 206

Al-Fe-Gd (051) 208
1.6 Lattice Parameter 208



XVIII Contents

2.4 DSC/DTA Curve and Glass Formation 208
2.5 Crystallization Temperature 209
4.3 Magnetization Curve and Saturation Magnetic Moment 209
References 209

Al-Fe-Ge (052) 210
2.5 Crystallization Temperature 210
3.5 Hardness 210
5.1 Resistivity and Conductivity 210
References 210

Al-Fe-La (053) 211

Al-Fe-Nd 212
1.2 X-ray Diffraction Profile 212
2.4 DSC/DTA Curve and Glass Formation 212
2.4.1 Glass Transition Temperature 213
2.4.2 Reduced Glass Transition Temperature 213
2.5 Crystallization Temperature 213
2.6 Supercooled Liquid Range 213
2.7 Phase Diagram 213
2.7.1 Transition Temperature 214
2.8 Critical Quantities for Formation of Amorphous Phase 214
4.1 Thermomagnetic Curve 214
4.2 Hysteresis Loop 215
4.2.1 Coercive Force 215
4.2.2 Remanence 216
4.3 Magnetization Curve and Saturation Magnetic Moment 216
References 217

Al-Fe-Ni (054) 218
1.2 X-ray Diffraction Profile 218
2.4 DSC/DTA Curve and Glass Formation 219
3.5 Hardness 219
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 220
4.8 Mössbauer Spectra 220
4.8.1 Quadrupole Splitting and Isomer Shift 220
References 221

Al-Fe-P (055) 222
2.4.1 Glass Transition Temperature 222
2.5.1 Heat of Crystallization or Relaxation 222
2.5 Crystallization Temperature 222
2.7.1 Transition Temperature 222
4.1.1 Curie Temperature 222
References 222

AI-Fe-Pr 223
2.4 DSC/DTA and Glass Formation 223
2.4.1 Glass Transition Temperature 223
2.4.2 Reduced Glass Transition Temperature 223
2.5 Crystallization Temperature 223
2.7.1 Transition Temperature 223
2.8 Critical Quantities for Formation of Amorphous Phase 223
References 224



Contents XIX

Al-Fe-Si (056) 225
2.5 Crystallization Temperature 225
2.5.1 Heat of Crystallization or Relaxation 225
3.5 Hardness 225
4.2.1 Coercive Force 225
4.2.3 Permeability 226
4.2.2 Remanence 226
4.3 Magnetization Curve and Saturation Magnetic Moment 227
5.1 Resistivity and Conductivity 227
References 227

Al-Fe-Sm 228
2.4 DSC/DTA and Glass Formation 228
2.4.1 Glass Transition Temperature 228
2.4.2 Reduced Glass Transition Temperature 228
2.5 Crystallization Temperature 228
2.7.1 Transition Temperature 228
2.8 Critical Quantities for Formation of Amorphous Phase 228
References 228

Al-Fe-Tb (057) 229
1.2 X-ray Diffraction Profile 229
2.4 DSC/DTA Curve and Glass Formation 229
4.2.1 Coercive Force 229
4.3 Magnetization Curve and Saturation Magnetic Moment 230
4.6 Magnetostriction 230
References 230

Al-Fe-Y 231
2.4 DSC/DTA Curve and Glass Formation 231
2.4.1 Glass Transition Temperature 232
2.4.2 Reduced Glass Transition Temperature 232
2.5 Crystallization Temperature 232
2.6 Supercooled Liquid Range 232
2.7.1 Transition Temperature 232
2.8 Critical Quantities for Formation of Amorphous Phase 232
References 232

Al-Fe-Zr (058) 233
4.1.1 Curie Temperature 233
References 233

Al-Ga-Mg (059) 234
1.1 Density and Volume 234
3.2 Tensile Strength, Compressive Strength and Strain 234
3.4 Elastic Moduli 235
3.5 Hardness 235
5.4 Thermoelectric Power 235
References 235

Al-Gd-Ni (060) 236
1.2 X-ray Diffraction Profile 236
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 236
2.4 DSC/DTA Curve and Glass Formation 236
2.4.1 Glass Transition Temperature 237
2.4.2 Reduced Glass Transition Temperature 237
2.5 Crystallization Temperature 237



XX Contents

2.6 Supercooled Liquid Range 237
2.7 Phase Diagram 238
2.7.1 Transition Temperature 238
2.8 Critical Quantities for Formation of Amorphous Phase 238
3.1 Stress-Strain Curve 238
3.4 Elastic Moduli 239
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 239
4.3 Magnetization Curve and Saturation Magnetic Moment 239
References 239

Al-Gd-Si (061) 240

AI-Ge-Mn (062) 241
1.2 X-ray Diffraction Profile 241
2.1 Heat Capacity 242
2.4 DSC/DTA Curve and Glass Formation 242
2.5 Crystallization Temperature 242
2.5.1 Heat of Crystallization or Relaxation 242
3.5 Hardness 243
5.1 Resistivity and Conductivity 243
5.1.2 Temperature Dependence of Resistivity 243
References 243

Al-Ge-Ni (063) 244
1.4 Radial Distribution Function 244
1.5 Radial Structure Function 244
2.5 Crystallization Temperature 244
3.5 Hardness 244
5.1 Resistivity and Conductivity 244
References 245

Al-Ge-V (064) 246
2.5 Crystallization Temperature 246
3.5 Hardness 246
5.1 Resistivity and Conductivity 246
References 246

Al-Hf-Ni (065) 247
2.4 DSC/DTA Curve and Glass Formation 247
2.4.1 Glass Transition Temperature 247
2.5 Crystallization Temperature 247
References 247

Al-La-Mn (066) 248

Al-La-Mo (067) 249
2.5 Crystallization Temperature 249
5.8 Superconductivity 249
References 249

Al-La-Nb (068) 250
2.5 Crystallization Temperature 250
5.8 Superconductivity 250
References 251

Al-La-Ni (069) 252
1.2 X-Ray Diffraction Profile 252
1.3 Interference Function 253



Contents XXI

1.4 Radial Distribution Function 254
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 255
1.8.6 X-ray Photoelectron Spectroscopy 255
2.1 Heat Capacity 256
2.4 DSC/DTA Curve and Glass Formation 258
2.4.1 Glass Transition Temperature 261
2.4.2 Reduced Glass Transition Temperature 262
2.5 Crystallization Temperature 262
2.5.1 Heat of Crystallization or Relaxation 264
2.6 Supercooled Liquid Range 265
2.7.1 Transition Temperature 266
2.8 Critical and Maximum Quantities for Formation of Amorphous Phase 267
3.1 Stress-Strain Curves 268
3.2 Tensile Strength, Compressive Strength and Strain 269
3.4 Elastic Moduli 270
3.5 Hardness 270
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 270
3.9 Viscosity 271
3.11 Thermomechanical Analysis and Dynamic Mechanical Analysis 275
4.9.3 Neutron Magnetic Resonance 278
5.1 Resistivity and Conductivity 278
5.8 Superconductivity 279
References 279

Al-La-Pt (070) 281

Al-La-Zn (071) 281

Al-La-Zr (072) 282
2.5 Crystallization Temperature 282
5.8 Superconductivity 282
References 282

Al-Mg-Pd (073) 283
1.1 Density and Volume 283
1.2 X-ray Diffraction Profile 283
2.1.1 Electronic Heat Capacity 284
2.5 Crystallization Temperature 284
5.1 Resistivity and Conductivity 284
References 285

Al-Mg-Ti (074) 286
1.2 X-ray Diffraction Profile 286
6.1 Potentiostatic and Potentiodynamic Polarization Curve 286
References 287

Al-Mg-Zn (075) 288
1.2 X-ray Diffraction Profile 288
2.5 Crystallization Temperature 288
References 288

Al-Mm-Ni (076) 289
1.2 X-ray Diffraction Profile 289
2.3 Thermal Expansion and Volume Change 289
2.4 DSC/DTA Curve and Glass Formation 289
2.7 Phase Diagram 290
3.2 Tensile Strength, Compressive Strength and Strain 290



XXII Contents

3.4 Elastic Moduli 291
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 291
3.7 Wear Resistance 292
3.9 Viscosity 292
References 292

Al-Mn-Ni (077) 294

Al-Mn-Si (078) 295
1.2 X-ray Diffraction Profile 295
1.4 Radial Distribution Function 295
1.5 Radial Structure Function 295
1.6 Lattice Parameter 296
2.4 DSC/DTA Curve and Glass Formation 296
2.5 Crystallization Temperature 296
2.5.1 Heat of Crystallization or Relaxation 297
3.5 Hardness 297
5.1 Resistivity and Conductivity 298
5.1.2 Temperature Dependence of the Resistivity 298
References 298

Al-Mn-Zr (079) 299

Al-Mo-Ni (080) 300
1.2 X-ray Diffraction Profile 300
References 300

Al-Mo-Si (081) 301

Al-Nb-Ni (082) 301

AI-Nb-Ti (083) 301

Al-Nd-Ni (084) 302
1.2 X-ray Diffraction Profile 302
2.4 DSC/DTA Curve and Glass Formation 302
2.5 Crystallization Temperature 303
2.5.1 Heat of Crystallization or Relaxation 303
3.5 Hardness 303
3.6 Fatigue Strength, Fracture and Critical Fracture Temperature 304
References 304

Al-Ni-Si (085) 305
2.5 Crystallization Temperature 305
2.5.1 Heat of Crystallization or Relaxation 305
3.5 Hardness 306
5.1 Resistivity and Conductivity 306
5.1.2 Temperature Dependence of the Resistivity 307
References 307

Al-Ni-Sm (086) 308

Al-Ni-Ti (087) 309
1.2 X-ray Diffraction Profile 309
1.3 Interference Function 309
1.4 Radial Distribution Function 310
1.6 Lattice Parameter 310
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 311
2.4 DSC/DTA Curve and Glass Formation 311



Contents XXIII

3.5 Hardness 312
5.1 Resistivity and Conductivity 312
5.1.2 Temperature Dependence of Resistivity 312
5.3 Hall Effect 313
6 Corrosion Behaviour 313
6.1 Potentiostatic and Potentiodynamic Polarization Curve 314
References 314

Al-Ni-Y (088) 316
1.2 X-ray Diffraction Profile 316
1.4 Radial Distribution Function 316
1.6 Lattice Parameter 316
2.1 Heat Capacity 317
2.3 Thermal Expansion and Volume Change 317
2.4 DSC/DTA Curve and Glass Formation 317
2.4.1 Glass Transition Temperature 318
2.4.2 Reduced Glass Transition Temperature 319
2.5 Crystallization Temperature 319
2.6 Supercooled Liquid Range 320
2.7.1 Transition Temperature 320
3.2 Tensile Strength, Compressive Strength and Strain 320
3.4 Elastic Moduli 321
3.5 Hardness 322
3.7 Wear Resistance 322
3.9 Viscosity 322
5.1 Resistivity and Conductivity 323
5.1.2 Temperature Dependence of Resistivity 323
References 323

Al-Ni-Zr (089) 325
1.1 Density and Volume 325
1.2 X-ray Diffraction Profile 325
1.3 Interference Function 326
1.4 Radial Distribution Function 327
1.6 Lattice Parameter 327
1.7 Coordination Number, Valence Electron Number and Interatomic Distances . . . 328
1.8.4 Extended X-ray Absorption Fine Structure 330
2.1 Heat Capacity 330
2.1.1 Electronic Heat Capacity 331
2.3 Thermal Expansion and Volume Change 331
2.4 DSC/DTA Curve and Glass Formation 332
2.4.1 Glass Transition Temperature 333
2.4.2 Reduced Glass Transition Temperature 333
2.5 Crystallization Temperature 334
2.5.1 Heat of Crystallization or Relaxation 335
2.6 Supercooled Liquid Range 335
2.7.1 Transition Temperature 336
2.8 Critical Quantities for Formation of Amorphous Phase 336
3.2 Tensile Strength, Compressive Strength and Strain 337
3.4 Elastic Moduli 338
3.5 Hardness 338
3.6 Fatigue strength, Fracture and Critical Fracture Temperature 339
3.7 Wear Resistance 340
3.11 Thermomechanical Analysis and Dynamic Mechanical Analysis 340
5.1 Resistivity and Conductivity 341



XXIV Contents

5.1.2 Temperature Dependence of Resistivity 344
5.2 Change of Resistivity by Deformation 345
5.3 Hall Effect 345
5.4 Thermoelectric Power 346
5.8 Superconductivity 347
References 347

Al-O-Zr (090) 349

Al-Si-Zr (091) 349

As-Ge-Te (092) 350
5.1 Resistivity and Conductivity 350

References 350

As-P-Pd (093) 351

Au-B-Er (094) 352
4.2 Hysteresis Loop 352
4.2.1 Coercive Force 352
4.3.1 Magnetic Moment and Magnetic Anisotropy 352
4.5 Susceptibility and Cooling Effect 353
5.1 Resistivity and Conductivity 353
References 353

Au-B-Fe (095) 354
2.5 Crystallization Temperature 354
4.1 Thermomagnetic Curve 354
4.1.1 Curie Temperature 355
4.3 Magnetization Curve and Saturation Magnetic Moment 355
4.3.1 Magnetic Moment and Magnetic Anisotropy 355
References 355

Au-B-Gd (096) 356

Au-B-Pr (097) 357
4.2.1 Coercive Force 357
4.3 Magnetization Curve and Saturation Magnetic Moment 357
4.3.1 Magnetic Moment and Magnetic Anisotropy 358
5.1 Resistivity and Conductivity 358
References 358

Au-B-Th (098) 359

Au-Cu-La (099) 360
1.4 Radial Distribution Function 360
1.6 Lattice Parameter 360
References 360

Au-Cu-Mg (100) 361
1.1 Density and Volume 361
2.2 Atomic Diffusivity 361
5.1 Resistivity and Conductivity 361
8 Quantum Correlations to the Conductivity 362
References 362

Au-Cu-Si 363
2.4.1 Glass Transition Temperature 363
2.4.2 Reduced Glass Transition Temperature 363



Contents XXV

2.5 Crystallisation Temperature 363
2.7.1 Transition Temperature 363
2.8 Critical Quantities for Formation of Amorphous Phase 363
References 364

Au-Ge-Si (101) 365
1.1 Density and Volume 365
2.1 Heat Capacity 365
2.1.3 Debye Temperature 366
2.2 Atomic Diffusivity 366
2.4.1 Glass Transition Temperature 366
2.4.2 Reduced Glass Transition Temperature 367
2.5 Crystallization Temperature 367
2.5.1 Heat of Crystallization or Relaxation 367
2.6 Supercooled Liquid Range 367
2.7.1 Transition Temperature 368
2.8 Critical Quantities for Formation of Amorphous Phase 368
2.9 Configuration Entropy 368
3.9 Viscosity 368
References 369

Au-Mg-Zn (102) 370
1.1 Density and Volume 370
2.2 Atomic Diffusivity 370
5.1 Resistivity and Conductivity 370
8 Quantum Correlations to the Conductivity 370
References 371

Au-Pb-Sb (103) 372
2.1 Heat Capacity 372
2.4 DSC/DTA Curve and Glass Formation 373
2.4.1 Glass Transition Temperature 373
3.9 Viscosity 373
3.11 Thermomechanical Analysis (TMA) and Dynamic Mechanical Analysis (DMA) 374
5.8 Superconductivity 374
References 375

Au-Pd-Si (104) 376
1.2 X-ray Diffraction Profile 376
2.2 Atomic Diffusivity 376
2.4 DSC/DTA Curve and Glass Formation 377
2.4.1 Glass Transition Temperature 377
2.5 Crystallization Temperature 379
2.6 Heat of Crystallization or Relaxation 380
3.8 Internal Friction 381
3.9 Viscosity 381
References 382

B-Be-Fe (105)... Co-W-Zr (221) See Subvolume III/37B2

Cr-Fe-P (222)... Si-W-Zr (351) See Subvolume IH/37B3


