Cambridge University Press

0521020344 - Superplasticity in Metals and Ceramics
T. G. Nieh, J. Wadsworth and O. D. Sherby

Index

More information

Index

activation energy
grain-boundary diffusion 34, 43
lattice diffusion 33, 41, 98
self diffusion 34
superplastic flow 48
adiabatic heating 158
aluminum alloys
Al-Ca 63
Al-Cu 61, 66
Al-Cu-X (2000) 63, 67
Al-Cu-Zr (SUPRAL) 63, 262
Al-Li (8090) 26, 65, 243, 263
Al-Mg-X (5000) 220, 262
Al-Mg-Zr (FORMALL, NEOPRAL) 63
Al-Si 25
Al-Zn-Mg (7475) 62, 65, 67, 243
alumina
Al,0,-Zr0, 101, 103, 105, 115
diffusion bonding 251
dopants 99
monolithic 14, 99
aluminides
iron (Fe,Al and FeAl) 140, 122
nickel 126, 203, 222
titanium
Ti,Al (@ and a) 135
TiAl (y) 136
amorphous see also glassy phase
anisotropy

270

composite 209
crystallographic 213
microstructural texture 1, 27
thermal expansion 211

bicrystal
aluminum 26
boundary orientation 25
boundary sliding mobility 26, 27
copper 26
steel 26

bismuth-tin 7

cavitation
aluminum composites 178
ceramics 198

characteristics (shape of cavity) 178, 199

effect of back pressure 199

grain boundary 114, 133
cavity growth

morphology and shape 114, 199

plasticity controlled 178
cavity nucleation

hard particles 24, 179

interfaces 179

volume fraction 179, 182, 201
ceramics

alumina 99

ductility 192
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hydroxyapatite 100
mullite 103
B-spodumene 100
zirconia 93

ceramic composites

iron carbide-iron 107

silicon carbide-silicon nitride 106
silicon carbide—zirconia 195
zirconia-alumina 105

Class I solid solution alloy

Al-Mg 46, 141, 166, 219
Al-Mg—(Sc) 166

niobium alloys 220

solute drag mechanism 37, 223
tungsten—rhenium 220

composites

aluminum based 145, 154
magnesium based 148, 154
zinc based 149

copper alloys

brass 6, 24, 47, 151

bronze §, 13

creep

constitutive law 33
deformation map 51, 181
diffusional creep
Coble creep 34, 40, 165, 223
Nabarro-Herring creep 34, 40
dislocation climb 37
dislocation glide 37
Harper-Dorn creep 16, 36, 223
power-law creep 33

diffusion

bonding (see diffusion bonding) 33
for creep 33

grain boundary 34, 51, 239
lattice diffusion 34, 51, 98
surface diffusion 239
diffusion bonding

aluminium alloys 242

bond (shear) strength 243, 251
stainless steels 242

titanium alloys 240

UHCS 242

zirconia 251

zirconia—alumina 251
zirconia—metal 251

dislocation
accommodation for grain-boundary sliding 40

climb 37

creep 36

glide 37

pile-ups 38, 42
dispersoid (or precipitates)

ALCu 63, 65

AlSc 166

AlZr 24, 62, 222

Fe,C 24

oxides 62, 163

silicon carbide 145, 155

silicon nitride 161, 175

titanium carbide 24, 155

elongation
effect of flow stress 19, 194
effect of grain size 95, 122, 197
effect of liquid 114, 175
effect of strain rate 85, 201
phase fraction 81
strain rate sensitivity 177, 190

forging see thermomechanical process

geology
earth mantle 117

olivine 117
glassy phase
effect on plastic flow 100, 114
grain boundary 110, 109
thickness 114
volume fraction 114
grain size
coarsening (see grain growth)
diffusion creep 34
effect of second phase shape see grain
morphology
exponent 34, 109
grain-boundary sliding 33, 53
particle-stimulated nucleation 64
grain boundary
adhesive strength 28
cavity nucleation 114
diffusion 34, 51, 239
glassy phase 100, 109
high angle 25, 66
low angle (subgrain) 25, 66
liquid phase 175
mobility 28
melting 176
pinning 24, 82
segregation 110
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grain boundary (cont.)
sliding 36
sliding mechanism
dislocation accommodated 40
diffusing accommodated 40
triple junction 112, 179
grain growth
dynamic 70, 83, 94
static 94
grain morphology 27

hydroxyapatite 100

impurity effect 97
intergranular fracture 112, 195
intermatallics
ductility 203
iron aluminide 140
nickel aluminide 131, 203
nickel silicide 126, 203
titanium aluminide 135
internal stress
phase transformation 213, 215
temperature cycling 209
thermal expansion 211
iron alloys
austenitic steels 77
ferritic steels 77
Hadfield manganese steels 77
laminates 79
low carbon steels 76
plain carbon steel 73
stainless steels 25, 77, 261
ultrahigh carbon steels 74, 233, 242, 259
white cast iron 25, 76, 232

laminates
constitutive equation 150
Mg-Li 149
stainless steel 150
ultrahigh carbon steels 149, 242
lead alloys s, 6, 24, 45

magnesium alloys
Mg-Al 70
Mg-Cd 71
Mg-Li 71, 107
Mg-Mn 71
Mg—Zn 69
composite 73
grain size effect 69

magnesium oxide 3, 13, 99
mechanical alloying
Al-Mg-Li 163
IN 9021 613
IN 9052 164
MA 754 164
grain size effect 168
incipient melting point 175
mechanical working see thermomechanical
process

nanocrystals
grain size effect 16, 226
sinterforging 236
strain rate 226
Newtonian flow 28, 34, 38, 223, 225
nickel alloys
aluminides see intermetallics
Gatorizing 231
IN 100 83, 234, 257
Inconel 718 84, 257
MA 754 83, 85, 128, 164
MA 6000 83, 164
MINIGRAIN 83

phase transformation 11
powder consolidation 2, 232
powder metallurgy

aluminum 166

mechanical alloying 162

metal-matrix composites 154

recrystallization
dynamic 67, 78, 84, 133
particle-stimulated nucleation 64
static 67

rheology
mechanism 103, 196
rheocasting 171

segregation

grain boundary 112, 174

interface 174
silicon nitride 106, 161
silicides

nickel silicide 126
sinterforging

titania 237

zirconia 236
steels see iron alloys
strain rate
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constant rate testing 95, 128, 137 forging

constitutive laws 33, 109, 134 sinterforging 235

effect of grain size 34, 169 superplastic forging 235

strain-rate-change test 96 isothermal rolling 65, 159
strain-rate-sensitivity thermal cycling

ceramics 193 aluminum composites 147, 209

effect on elongation 190, 192 modeling 212

impurity 97 titanium alloys 216

metals 193 zinc composites 209

strain-rate-change test 96 thermal expansion see internal stress
stress titanium alloys

biaxial stress 248 aluminides 135, 136

internal stress (or back stress) 208 composites 216

on elongation 192 phase fraction 81

threshold stress 38, 157, 165 phase transformation 215
stress exponent see strain-rate-sensitivity superplastic forming 240
superplastic flow Ti-6A14V 79, 241, 251

activation energy 34 Ti-6Al-@Sn-4Zr-2Mo 79

constitutive law 22, 23, 48, 109, 134 two-phase alloy 80

diffusional 48 titanium oxide 99, 237

grain-boundary sliding 34 two-phase alloys

grain size dependence 23, 34, 70, 80 effect on grain size 82

mechanism 42 effect on sliding 26

stress dependence 34 nickel aluminide 131

temperature dependence 34 phase fraction 81
superplastic forming titanium alloys 137

alumina—zirconia 246

aluminum alloys 242 yttrium oxide 99

biaxial forming 151, 214, 246

bulk 259, 262 zinc alloys

diaphragm forming 236 composite 209

drape forming 236 Zn-Al 8§, 42

extrusion 236 zirconia

female forming 236 AlO, composites 101, 115, 246, 251

sheet 151, 248, 263 monolithic 93, 246, 251

stainless steels 261
strain rate 29, 49
titanium alloys 240
zirconia 246

testing
compression 92, 107
constant crosshead speed 95, 128
constant strain rate 95, 128
strain rate change 96
tension 92, 107
texture
crystallography 211
grain anisotropy 3, 27
thermomechanical process
extrusion 155, 236
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