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activated state, 178
Airy stress function, 38, 251
positive edge dislocation, 253,
477
wedge disclination, 476
A.1203, 10
Albenga’s law, 92
amorphous, 2
anion
interstitial, 143
vacancy, 143, 149
antiphase boundary (APB), 14,
383
antiplane problem, 37, 245
anti-site defect, 161
anti-structure defect, 161
Arrhenius plot, 180, 187, 198,
501
atomic fraction, 80
atomic radius, see Seitz radius
atomic size factor, 79
atomic volume, 79
auxetic material, 29

band gap
energy, 149, 150
engineering, 9
basal plane, 376
biharmonic equation, 39, 251
biharmonic function, 39
binding energy, 165, 166
Boltzmann factor, 60
Boltzmann relation, 109, 127
Boltzmann’s constant, 55, 57,
106
Boltzmann’s distribution, 58, 60
Boltzmann’s entropy, see entropy
expression
Bravais lattice, see lattice
Brouwer approximation, 157
Brouwer diagram, 158, 160

bulk modulus, 29, 33, 42, 88, 93,
130, 138, 497
Burgers circuit, 219
Burgers vector, 12, 216, 219, 271
density, 401

Cahn—Nye relation, 459
capillarity effect, 118
cation
interstitial, 143
vacancy, 142, 143, 149
CdTe, 232
charge neutrality, 140, 155
chemical equilibrium, 140
constant, 147, 151
chemical potential, 51, 54, 55,
128
Coble creep, 198
coherent
film, 313
particle, 318
coincidence site lattice (CSL),
437,439
Y number, 438
¥5CSL
FCC lattice, 441
simple cubic lattice, 440
compatibility condition, see strain
complex stacking fault, 384
conduction band, 150, 153
constitutional defect, 161
coordination number, 116, 164,
178
Cottrell atmosphere, 423
CrCls, 380
creep
diffusional, 193, 198
grain boundary sliding, 199,
201
sigmoidal, 311
critical passing stress, 288, 290

critical stress, 316
critical thickness, 313, 314, 317
crystal structure
B1 (NaCl), 17
B2 (NiAl, CsCl), 7
BCC/body-centered cubic, 5
C1 (CaF,), 17
DC/diamond cubic, 6, 407
FCC/face-centered cubic, 5
HCP/hexagonal close-packed,
7,377
le (Nl3A.l, CU3CI), 7, 382
perfect, 1
simple cubic, 2
Zincblende (GaAs, CdTe), 6

diffusion, 9
grain boundary, 198
lattice, 198
diffusion coeflicient, 185, 501
interstitial solutes, 187, 506
self-diffusivity, 187, 502
substitutional solutes, 187,
503
vacancies, 186, 190
diffusion equation, 183, 186, 188
dilatometry, 121
disclination, 12, 474, 475, 478
wedge, 476
disconnection, 474, 480
dislocation
array, 296, 460, 463
BCC metals, 410
bowing, 304
breeding parameter, 309
character angle, 214
climb, 225, 229, 366, 367
climb force, 268, 269
climb plane, 271
constricted node, 364, 366,
468
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dislocation (cont.)
cross-slip, 225, 228, 229, 367,
369, 386
cross-slip pinning, 386
cross-slip plane, 368
density, 218
mobile, 309
dissociation, 356, 359, 450
edge dipole, 215, 288
edge dislocation, 12, 13, 214,
220, 251, 260
equilibrium shape, 266
extended node, 364, 365, 468
geometrically necessary, 459
glide, 225
glide force, 268, 269
glide plane, 220, 225, 226,
233, 236
grown-in, 231
infinitesimal dislocation, 400
interaction, 284
edge—edge, 286
non-parallel screw, 292
screw—screw, 284
with point defect, 77, 418
jog, 233, 367, 371
jog motion, 367
kinetics, 306
kink, 413
left-handed screw (LHS), 220
line energy, 257, 260
line tension, 262, 263, 265,
304
line tension approximation,
265
loop, 176, 295
misfit dislocation, 232, 313,
315-317
mixed dislocation, 214, 257,
262
mobile, 308
motion
conservative, 225
in thin film, 315
non-conservative, 226
multiplication, 235
partial dislocation, 12, 13, 216,
349, 350, 361, 364, 371,
373
in HCP crystal, 379
leading, 363
trailing, 363
perfect dislocation, 12, 216

pile-up, 297

right-handed screw (RHS),
217,220

screw dislocation, 12, 13, 214,
220, 245

sense vector, 219

source, 231, 233

spiral source, 234

stair-rod dislocation, 361, 368,

371
standard glide loop, 227, 228
superdislocation, 382, 387
superkink, 387
superpartial, 388
tangles, 13
threading segment, 317
dislocation core
distributed, 401
energy, 259, 261
reconstruction, 408, 409
structure, 395
easy core, 415
edge in BCC metal, 414
hard core, 415
in DC crystal, 408, 409
screw in BCC metal, 414
displacement shift complete
(DSC) lattice, 446
DSC lattice vector, 473, 475
for ¥5 CSL
simple cubic lattice, 447
for X11 CSL
FCC lattice, 451
for 5 CSL
FCC lattice, 449
disregistry, 397
distinguishable configurations,
106
domain boundary
ferroelectric, 14
magnetic, 14
double cross-slip, 235

dynamic strain aging, 423

Einstein model, 114
Einstein notation, 24
elastic field
edge dislocation, 251, 253
array, 460
in finite radius cylinder, 255
misfitting inclusion, 88
mixed dislocation, 257
point defect, 85

screw dislocation, 245, 246
array, 463
in finite cylinder, 247
elastic strain energy, 33
edge dislocation, 261
screw dislocation, 259
electronic defect, 140
energy, 48, 102, 103
bond energy, 103
interaction energy, 104
strain energy, 104
enthalpy, 50, 53, 102
entropy, 49, 50, 57
configurational, 105, 106
mixing, 101, 105
vibrational, 105, 107, 114,
115
entropy expression
Boltzmann’s, 50, 57, 63
Shannon’s, 58
epitaxial film, 312
equation of state, 51
equilibrium concentration, see
point defect
equilibrium condition, see stress
equilibrium fraction
interstitial point defect, 110,
111, 125
substitutional point defect,
109, 127
vacancy, 113, 129
Escaig stress, 357
Eshelby twist, 248, 250
Euler’s theorem, 52

F-center, 10

Fermi—Dirac distribution, 419,
423

Fermi—Dirac relation, 110, 127

FicK’s first law, 184

Fick’s second law, 186

Fleischer mechanism, 369

force dipole, 41, 84

Frank partial, 361, 373

loop, 373

Frank’s rule, 221

Frank-Bilby equation, 470

Frank—Read source, 233, 234

Frenkel defect, 142, 144, 154,
159

Frenkel disorder, 142

Frenkel model of slip, 210

Friedel-Escaig mechanism, 369
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GaAs, 6, 9, 232
gas constant, 55
generalized stacking fault, 403,
404
Gibbs free energy, 50, 54, 102
Gibbs—Duhem relation, 52
grain boundary, 14
axis—angle representation, 434
GB dislocation, 450, 470, 473,
478
GB engineering, 431
general grain boundary, 455
misorientation, 433
orientation variables, 433
singular grain boundary, 438
sliding, 199
tilt boundary, 437
Y11, 444
25, 443
asymmetric, 469
low angle, 297, 456, 460
symmetric, 445, 479
twist boundary, 437
%5, 442
low angle, 293, 463
vicinal grain boundary, 455
tilt, 471
twist, 474
grains, 1
Green’s function, 39

halogen vacancy, 152
hard sphere radius, 72, 80
hardening mechanism
dispersion hardening, 303
solid solution hardening, 77
strain hardening, 290, 302,
306, 311, 312, 337,
344
Taylor hardening, 302
harmonic function, 38
harmonic oscillator, 60, 115
Head’s problem, 328
Heisenberg’s uncertainty
principle, 61
Helmbholz free energy, 50, 53,
56
Hooke’s law, 30
hydrogen interstitial, 125
hydrostatic pressure, 32, 190

ideal shear strength, see strength
ideal solution, 81

image dislocation
edge
free surface, 334
screw
curved interfaces, 331
free surface, 320
general image problem, 325
inside cylindrical
inhomogeneity, 332
multiple images, 324
multiple phase boundaries,
328
near cylindrical
inhomogeneity, 331
rigid surface, 322
image pressure, 420
image stress, 90, 256, 420
hydrostatic, 92
image torque, 249
InAs, 9
inclusion, 419
intermetallic alloy, 161
internal energy, see energy
interstitial, see point defect
isotropic elasticity, 28

KCl, 10

Kear—Wilsdorf lock, 385
Kelvin’s problem, 40

King graph, 80

King table, 82, 93, 97, 488
Kirchoffs law, 222

Lamé coefficient, 32, 89
Laplace’s equation, 38, 245
lattice, 5, 6
BCC/body-centered cubic, 4
FCC/face-centered cubic, 4
hexagonal, 7, 375
primitive tetragonal, 440
SCl/simple cubic, 4
lattice constant, 3, 71, 72, 80
lattice expansion, 121
lattice parameter, see lattice
constant
lattice points, 4
Legendre transform, 52
LiE 308
line tension, see dislocation
Lomer dislocation, 370
Lomer—Cottrell dislocation, 369
Lomer—Cottrell reaction, 369
low symmetry site, 75

meta-stable state, 178
metal vacancy, 152
method
chemical equilibrium, 146, 165
Lagrange multiplier, 145
Miller indices, 3
Miller—Bravais indices, 375
misfit
dislocation, 313, 315-317
strain, 232, 313
misfitting
defect, 91
inclusion, 86, 87, 94
sphere, 93

Nabarro-Herring creep, 193

NaCl, 10

Nernst’s theorem, 50

neutral vacancy, 149

Ni;Al 382

non-hydrostatic stress, 131

non-shearable particles, 304

nonstoichiometric ionic solid,
148

normal occupancy, 146

nucleation theory, 178

octahedral site, 74, 75, 181

orientation matrix, 434

Orowan bowing, 304
formula, 305

Orowan equation, 307

Orowan loop, 305

oxidation reaction, 155

partition function, 57, 60
PbSe, 250
Peach—Koehler force, 268, 270,
273, 424
Peach—Koehler formula, 270, 271,
284
Peierls—Nabarro dislocation, 402
Peierls—Nabarro model, 351,
395
phase boundary, 14, 325
pinning point, 235, 372
self, 418
Planck’s constant, 61
plane strain, 38, 251, 476
point defect
charged, 148
chemical potential, 122
electronic, 11
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point defect (cont.)
equilibrium concentration,
102, 108-110, 116
equilibrium fraction, 109, 110,
112, 125
formation energy, 103, 109
formation entropy, 108, 109
formation volume, 105, 109
interaction with dislocation,
77,418
interstitial, 11, 72, 73, 109, 123
neutral, 148
non-symmetric, 84, 86
substitutional, 11, 72, 108, 126
symmetric, 84
vacancies, 11
point force, 40
Poisson’s ratio, 29, 252, 262
polycrystal, 1
polygonization, 458-460
positron annihilation, 118
precipitate, 93, 94
primitive cell, 4, 439
prismatic plane, 377
pyramidal plane, 377

quasi-chemical approach, 101
quench-resistivity, 119

reaction rate constant, see
chemical equilibrium

Read-Shockley model, 456

reduction reaction, 155

regular solution, 101

resistivity, 119

right hand, start-finish (RH/SF)
convention, see Burgers
circuit

saddle point, 177
sapphire, 10
Schmid factor, 45
Schottky defect, 142, 154
Schottky disorder, 142
Seitz radius, 79, 488
self-interstitial, 140, 141
semi-coherent

film, 314

interface, 318

particle, 319
shear modulus, 29, 30, 212, 497
Shockley partial, 350, 371

loop, 374

Si, 140
Sievert’s law, 126
single crystal, 1
size factor
linear, 82
volume, 81
slip, 225
slip direction, 349
slip plane, 210, 349
active, 349
glide-set, 406
primary, 235
shuffe-set, 406, 410
slip pyramid, 362
slip system, 350
slip traces, 209
solid solution hardening, see
hardening mechanism, 78
solubility, 112
solute, 72
as inclusion, 419
atmosphere, 425
distribution around edge
dislocation, 422
equilibrium concentration,
420
interstitial, 101, 181, 187
shear stress field, 424
substitutional, 101, 182, 187
solvent, 73
solvus line, 102, 112
spacing defect, 482
spherically symmetric distortion,
73,76
stacking fault, 12, 14, 351, 352,
354, 358, 413
complex, 384
extrinsic, 354, 378
generalized, 403, 404
in HCP crystal, 377
intrinsic, 354, 378
stacking fault tetrahedron (SFT),

374

stacking sequence, 352, 354, 383,
385

Stirling’s approximation, 58,
107

Stirling’s formula, 58
stoichiometry, 161, 162
strain

axial, 25

compatibility condition, 36

engineering, 26

shear, 25
tensor, 26
transformation, 27
strain hardening, see hardening
mechanism
strength, 77
theoretical shear, 211, 212
strengthening, see hardening
mechanism
stress
axial, 21
dimension, 21
equilibrium condition, 35
shear, 21
tensor, 21, 23
transformation, 24
unit, 21
stress and strain fields, see elastic
field
stress function, see Aliry stress
function
substrate, 232
superalloy, 1, 388
surface
energy, 118
step, 209, 225, 480
stress, 66, 118

Taylor hardening, see hardening
mechanism
Taylor relation, 303
tetragonal defect, 77
tetrahedral site, 74, 75, 181
thermal expansion, 46, 53, 65, 83,
121, 497, 498
thermodynamic potentials, 50
thermodynamics
first law, 48
second law, 49
third law, 50
Thompson’s notation, 360
Thompson’s tetrahedron, 360,
372
triple junction, 460
twin boundary, 355, 413
twinning partial, 413

unit cell, 4

vacancy
activation free energy, 178
activation volume, 178
annihilation, 176
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chemical potential, 114,
128-131
condensation, 176, 177
constrained equilibrium, 167
divacancies, 164
equilibrium concentration,
112, 116, 164
equilibrium fraction, 116
formation energy, 113, 116
formation free energy, 132
in Si, 140
jump rate, 177, 178

loop, 177, 295
monovacancies, 164
motion, 177
quadvacancies, 167
relaxation volume, 114
sinks, 176
sources, 176
trivacancies, 166

vacancy diffusion, 230
inhomogeneous stress, 190
uniform hydrostatic stress,

190

valence band, 150, 153

Vegard’s law, 81

Voigt notation, 27, 34

Volterra dislocation, 214, 215,
402

X-ray measurement, 121

yield point drop, 308
Young’s modulus, 29

Zn0O, 159
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