
Contents

7 ･ Introduction 1

A. J. Martin and D. R. Adolphson

2 ･ Flow and Fracture of Single Crystals 7

FritzAldinger

1.Introduction 7
2. Nature ofInteratomicBondings in Beryllium 9
3. GeneralMechanicalBehavior of Hexagonal Metals withRespect

to Beryllium 11
3.1.Crystallography 12
3.2.DeformationModes 14

3.3.StackingFaults 16
3.4.Primary SlipSystems 22

3.5.Secondary SlipSystems 27
3.6.FractureModes 28
3.7.Conclusion 29
4. General AspectsforTestingBerylliumSingleCrystals 29

4.1.CrystalOrientation 29
4.2.Geometry of Specimens 32
4.3. StrainRate 32

4.4. StrainResolution 32
4.5.Purity 34
5. Basal Slip(0001)(1120) 36
5.1.CriticalResolved Shear Stress 36

5.2.Stress-StrainBehavior 50
5.3.Strainat Fracture 58
6. PrismaticSlip{1010}<1120> 60
6.1.CriticalResolved Shear Stress 60



6.2.Stress-StrainBehavior 70
6.3.StrainatFracture 77
7. PyramidalSlip{1122}(1123) 79
7.1.CriticalResolvedShearStress 80
7.2.Stress-StrainBehavior 84
7.3.StrainatFractureand PyramidalFracture 88
8. Twinning 89
9. Fracture 91
9.1.BasalCleavage 92
9.2.{1120}PrismaticCleavage 104
9.3.PyramidalFracture 105
9.4.Twin Boundary Cleavage 106
10.The BrittlenessProblemin Beryllium 106
References 107

3 ･ Flow and Fracture of PolycrystallineBeryllium 115

H. J.Saxton and G.J.London

1.Introduction 115
2. AtomicStructure 117
3. SingleCrystals 118
3.1.Deformationand FailureMechanisms 118
3.2.Purity 121
3.3.Taylor-vonMisesCriterion 123
4. Bicrystals 126
4.1.DeformationBehavior 126
5. Polycrystals 133
5.1.SingleCrystal-PolycrystalCorrelation 133
5.2.DuctilityImprovement 133
6. Structures 138
7. Summary 142
References 143

4 ･ Grain Size Effects 145

Graham I.Turner

1.Introduction 145
2. PolycrystallineStrength 146
2.1.TaylorOrientationFactor 146
2.2.ResistanceofGrainBoundariestoDeformation 147
2.3.GrainBoundary Structure 150



3. Grain SizeDevelopment and Measurement in Beryllium 151
3.1.Grain SizeDevelopment 151
3.2.Grain SizeMeasurement 155

4. UniaxialTensileProperties 156
4.1.Strengths 156
4.2.Ductility 165
4.3.Brittle-to-DuctileTransition 171

5. Other Properties 173
5.1.IndentationHardness 173
5.2.Impact Properties 175
5.3.Superplasticity 175
6. Summary 176

References 176

5 ･ Impurity Effectsin Beryllium 181

A. James Stonehouse

1. Introduction 181

2. DistributionofImpurity Phases 182
2.1.General Remarks 182
2.2.Low-SolubilityMetallicImpurities 183
2.3.SolubleMetallicImpurities 184

2.4.NonmetallicImpurities 185
2.5.The Ternary Al-Fe-Be Compound 187
3. Effectof SpecificImpuritiesupon MechanicalBehavior 189

3.1.Fe/Al Effectsat Room and ElevatedTemperatures 189
3.2.YieldPointPhenomena 196
3.3.Effectsof BeO 198
3.4.Effectsof Low-Melting Impuritiesand BeO in High-
Temperature Creep and BerylliumPowder Consolidation. 199

4. OverallPurityLevels and MechanicalBehavior 202

References 204

6 ･ Recrystallizationand Grain Growth in Beryllium 207

Donald Webster

1.Introduction 207
2. Recrystallization 208
2.1. MicrostructuralChanges duringRecrystallization 208

2.2.PropertyChanges duringand afterRecrystallization 215
2.3. FactorsAffectingRecrystallizationTemperature 224



3. GrainGrowth 227
4. RecommendationsforFutureWork 231
5. Summary 232
References 233

7 ･ Constitutionof Beryllium and ItsAlloys 235

F.Aldingerand G. Petzow

1.Introduction 235
2. CrystalStructure 236
3. ElectronicStructure 237
3.1.InfluenceofTemperatureand Pressure 239
3.2.InfluenceofAlloying 241
4. PhaseStability 241
4.1.PhaseTransformations 241
4.2.Heat Capacity 242
4.3.Vapor Pressure 243
4.4.Enthalpyand Entropy 243
4.5.RelativePhaseStability 244
4.6.InfluenceofPressure 245
4.7.Influenceof Alloying 246
5. SolidSolubility 248
6.IntermetallicPhases 252
7. BinaryPhaseDiagrams 257
7.1.Silver-Beryllium 261
7.2.Aluminum-Beryllium 262
7.3.Boron-Beryllium 263
7.4.Beryllium-Cobalt 265
7.5.Beryllium-Copper 266
7.6.Beryllium-Iron 267
7.7.Beryllium-Nickel 268
7.8.Beryllium-Silicon 273
8.TernaryPhaseDiagramsandIntermetallicPhases 274
BibliographyofTernaryBerylliumPhaseDiagrams 274
References 295

8 ･ Elevated Temperature Behavior 307

NielsR. Borch

1.Introduction 307
2. High-PurityBeryllium 307
2.1.Definition 307



2.2.TensileProperties 308
2.3.Creep 308
3. Low-Purity(Ingot)Beryllium 312
3.1.Definition 312
3.2.ImpurityReactionsand Effects 312
3.3.Texture 313
3.4.TensilePropertiesatElevatedTemperatures 313
3.5.Creep 315
4. Powder-SourceBeryllium 316
4.1.ImpurityEffects 316
4.2.GrainSizeand Recrystallization 317
4.3.Substructure 318
4.4.Texture 318
4.5.TensileProperties 319
4.6.Creep 322
5. RecommendationsforFutureWork 329
References 329

Index 331


	page1
	page2
	page3
	page4
	page5

