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abrupt rupture 85–87
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Anderson transition 13
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– map 139
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average breaking stress 42
averaged wavelet coefficient 148
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backbone mass 195
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Basquin law 125, 128, 134
Berker lattice 281
bond percolation 22, 279, 280
breakdown susceptibility 80, 204
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breaking rate 84
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– temperature 173
– vibration 173
brittle failure 179
brittle fracture 1, 12, 40
brittle material 1, 9, 11, 12, 14, 17, 30, 32, 33,
131, 171, 172

Burgers vector 19, 20, 168, 169
Burridge-Knopoff model 215, 216, 218, 219,
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cluster statistics 37, 204
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continuum model 183, 184
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180, 181, 183, 185, 186, 199, 203, 238–241,
265, 269, 275

crack front propagation model 5
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crack propagation 45
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creep rupture 4
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critical point 183
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cumulative distribution 113, 120, 123, 125,
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cup and cone fracture 12

d
data collapse 270
defects 108
depinning 136, 140, 142, 144–147, 163
dielectric breakdown 178, 197, 202, 267
– continuum model 200, 201
– critical point 199
– cumulative distribution 200
– dilute limit 198
– field 203
– vs. fuse failure 177
– sample size 199
– shortest path 201
– stochastic model 201, 202
diffusion limited aggregation model 202
dilute limit 179, 180
discrete limit 299
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dislocation dynamics
– applied stress 172
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transition
– grain boundaries 171
– non-linear stress-strain response 165
– plastic strain 169, 170
– slip, See slip
– temperature 172
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disordered chain 250
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divergence 23, 24, 152, 175, 186, 198,
239–241, 266, 292

driven fluctuating line 135
ductile fracture 1, 12, 14, 15
ductile material 9, 11, 40, 165

e
earthquake 5, 6
– cellular automata model, See cellular

automata model
– frequency statistics 85
– spring-block model, See spring-block model
– train model, See train model
edge dislocation 18–21

Edwards-Wilkinson model 248, 261
elastic deformation 8
elastic modulus 32, 42, 87, 88, 112, 148
elastic region 1, 8, 9
electromigration 184, 185
equal load sharing (ELS) model 75, 76, 84,
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exponent
– dielectric breakdown field in discrete model

200
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182
– fuse failure current in discrete model 182
extreme fluctuations 265
extreme statistics 27, 33–35, 37, 42, 43, 182,
199, 205, 265, 292

Eyring rheology 132

f
failure current 178
failure probability 33
failure threshold 35, 112, 114, 115, 120, 125,
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failure time 112
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fatigue tests 7
fiber bundle model 2, 34, 36, 43, 71, 74, 84,
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– equal load sharing process 75
– heterogeneous load sharing 92, 93
– local load sharing 96
– mixed load sharing 101
– mixed mode load sharing 90–92
– one dimensions case 94–96
– power-law load sharing 89, 90
– two dimensions case 96, 99, 100
finite clusters 272
foreshock 242
fractal 295, 296
fracture front 56, 69, 135
fracture process zone 68
Frenkel Kontorova model 303, 304
friction
– Frenkel Kontorova model 303, 304
– two-chain model 304, 305
fuse current 178
fuse failure 177

g
Gaussian distribution function 50
global breakdown voltage 293
global load sharing model 36, 37, 118, 123,
188

global roughness exponent 193
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grain boundaries 17, 20, 21, 171
Griffith’s theory 1, 15, 27, 30–33, 40, 42, 43,
111, 113, 119, 134, 266

Gumbel distribution 112, 183
Gumbell statistics 32, 33
Gutenberg-Richter law 5, 208, 209, 213, 225,
248, 261, 262, 267, 268, 299, 300

h
heterogeneous load sharing 92, 93
homogeneous scaling function 270
Hooke’s law 8–10, 20, 166
hull function 304
hydraulic fracture 161–163

i
impact tests 7
impurities 18
in-plane roughness 57, 58
interface depinning 253
interface propagation 267
intergranular fracture 12, 48, 52
interpolations 88
interstitial 17, 18

k
Kaiser effect 118
Kostrerlitz-Thouless limit 174

l
Laplace equation 28, 201, 202
lattice defect 1, 22, 265
Lennard-Jones (LJ) potential 34, 39, 42
Lifhitz scale 265
linear elastic fracture mechanics 1
linear elastic region 9
line defect 18
local load sharing model 35, 96, 109,
126

m
Manna model 203, 234–236, 240, 268
mechanical fracture 5
microcracks 17, 21, 27, 105, 111, 125
minimum gap 203
mixed load sharing 101
mixed-mode load sharing 90–92, 108
modified Omori law 209
molecular dynamics 39, 41, 43, 66, 67, 102
molecular dynamic simulation 303
mono-affinity 49
Monte Carlo simulations 89, 174
multi affinity 54

n
necking 15
node-link-blob model 180
non-abrupt failure 292
non-linear stres-strain response 165

o
Olami Feder Christensen (OFC) model 240,
242

Omori law 5, 208, 211, 224, 226, 242, 248,
254, 261–263, 300

order parameter 23, 24, 77, 87, 146, 269, 286,
287

Oslo rice pile SOC model 221, 223
Oslo sand pile model 222
out of plane fracture roughness 47
overhangs 57, 147, 148, 258

p
Peierls-Nabarro theory 170
percolating lattice model 37–39
percolation 22
– threshold 22, 34, 37, 38, 42, 177, 180,

185–187, 205, 270
– transition 271
phase boundary 120, 127, 128
planar defects 20
plane roughness 56
plastic deformation 9
plastic region 1, 8, 10
plastic strain 9, 169, 170
point defect 17
power-law decay 210
power-law load sharing 89, 90, 108
power spectrum 48, 58, 137, 191, 192
precursor 4, 132, 237, 268
– BTWmodel 238, 239
– fiber bundle model 240
– Manna model 240
probability density function 158, 159
probe size 62

q
quantum breakdown 178, 293, 294
quasi-brittle behavior 290, 292
quasi-brittle materials 11

r
random fuse model 196
random fuse network 185, 187–189, 191
random threshold spring model 109
– breakdown events 102, 105
– vs. fiber bundle model 102
– molecular dynamics 102, 103
– ruptured bonds 104, 105



326 Index

relaxation dynamics 79
renormalization group (RG) 136, 225, 268,
270, 274, 298

– bond percolation 279, 280
– rigidity percolation 281, 282
– site percolation 276–278
rheological fiber bundle model 122
Richter magnitude scale 209
rigidity percolation 22, 268, 281, 282
roughness exponent 3–5, 48
rupture stress 8

s
sandpile model 230
scale divergence 87
scaling behavior 270
scaling function 210
scaling relation 24, 25, 181, 213, 231,
236, 250

scaling theory 273
screw dislocation 17, 18, 20
self-affine 3, 45, 47, 49, 54, 55, 58, 63, 64,
148, 191, 225, 250, 268, 305

self-affine objects 47
self-averaging statistics 35, 36, 43, 265, 267
self-similar 46, 180
Shannon entropy 72
shearing stress 166
Sierpinski triangle 296
site percolation 22, 276–278
slip
– atom movement 167–169
– planes 165
– shear stress 166, 167
solid 130
spatial correlation 65
spatial non-uniformity 108
spring-block model 214, 215, 246, 247, 262
stochastic model 201, 202, 234, 247
strain hardening coefficient 10
strain rate 131, 266
stress concentration 5, 16, 25, 27, 28, 30, 35,
36, 126, 135, 178, 189, 196

stress intensity factor 32, 135, 138, 139
stress-strain curve 8, 9, 11

stress-strain relation 288, 289
subcritical behavior 216, 218
subcritical failure 4, 134
super-critical behavior 216, 218

t
threshold percolation 22
tilt boundaries 17, 21
Tomlinson model 306
toughness factor 136
train model 219–222, 246, 248, 250, 254,
255, 261–263, 267

transgranular fracture 12, 48, 52
tricritical point 86, 292
true stress 11
two-chain model 304, 305
two fractal overlap model 223
– Cantor set 297
– continuum limit 297, 298
– discrete limit 299

u
universality 4

v
vacancies 17, 38
Verlet’s algorithm 103
voids 27

w
waiting time distribution 60, 71, 117, 120,
122, 210

waiting time matrix 60, 139
wavelet coefficient 58, 148
Weibull distribution 183
Weibull statistics 32, 33
Weibull threshold distribution 83, 121

y
Young’s modulus 9, 42, 87, 148

z
Zener breakdown 268, 294
Zhang model 232, 233, 242, 244


