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Adams-Gibbs model 138
Airy stress function 116, 133
anelasticity 57-8, 148, 152-8
Auerbach’s Law 278

beams
bending 108-12, 329
buckling 113
chevron-notched 228
deflection 111
double cantilever 226-7
cantilever 111
composite 112
sandwich 5, 7-8, 98, 112, 123
single edge-notched 228
bending
bending moment diagrams 109
deflection 111
first moment of area 110
four-point 109, 285-6, 329
non-uniform bending 110
pure bending 109
second moment of area 110
shearing-force diagrams 109
three-point 108, 285-6, 329
biharmonic equation 116, 118
Bingham flow 146
Biot’s modulus 301
body forces 13, 44

boundary strengthening 185
Boussinesq (elastic) solution 273
branching constant 267
brittle-ductile transition 181
buckling 113

Burgers vector 164-5, 174
Burgers (viscoelastic) model 156

Cauchy relation 53
cavitation 144, 194, 199
ceramics
applications 1-3
structural 1-3
functions 2-3
chemical strengthening 186
chevron-notched beam 228
cleavage steps 268
colloids 146
compatibility equations 35, 116
complex
bulk modulus 156
compliance 154
modulus 154
shear modulus 154
composites
fiber 5, 120-2, 261-4

elastic constitutive relations 78-88

particulate 78-9, 249-59
thermal expansion 85
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constitutive (elastic) relations
fiber composites 85-7
microcracked materials 92--3
particulate composites 78-84
porous materials 88-92
polycrystals 87-9
continuity equation 142
contact(s)
blunt 276-8
damage 216, 269, 273-8
sharp 127, 273-5
stresses 127, 216, 273, 277
crack(s)
arrest 216
bowing 249-51
branching 224, 266-7
bridging 7, 260-4
circular 226
cone 277
critical size 214
deflection 249, 250-1
elliptical 230
extension force 218-19
formation 216-17
lateral 243, 274
median 243, 274-5
multiple 262-3
nucleation 180, 216-17
radial 243, 275
resistance force 222
ring 277
stability 2234
through—thickness 225
crack growth
stability 223-4, 245
sub-critical 229, 264-6, 291-6
crack tip
interactions 249--52
shielding 252
creep
cavitation 194, 199
Coble 196-7, 203
compliance 152
damage 265
deformation mechanism maps 201-2, 208
dislocation 195
diffusional 195-7
grain boundary sliding 197-8
mechanisms 199-200, 203
Nabarro-Herring 195-6, 203
primary 193

rupture 201
secondary 193-4

solution—reprecipitation 197

stages (of) 193-4
steady state 193 -4
stress asymmetry 199
tertiary 193-4
viscoelastic 149

critical grain {particle) size
microcracking 39, 217, 238-40, 258-9
phase retention 253, 256-7

critical resolved shear stress 179

cross-slip 169

cylindrical polar coordinates 117-18

damping

capacity 154

linear 157

thermoelastic 157
deflocculation 147
degree of damage 303 4
differential method 84
dilatant viscosity 145
diffusional creep 195-7
dislocation(s)

climb 171, 195

conservative motion 171

creep 195
edge 164
energy 168-9

Frank -Read source 171

friction stress 166
glide 162, 166, 171, 179
jogs 170

kinks 170

line tension 169
locks 170

partial 176-8
pinaing 170
screw 164-5
sessile 170
sources 171

stress fields 166-8
tilt boundary 169
velocity 172
width 165

dispersion strengthening 185-6
double cantilever beam 226-7
double integration approach 111
double torsion specimen 229

dynamic fatigue 291-4,
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dynamic resonance 62-5

casy glide 179
effective medium 83
elastic anisotropy factor 52
elastic behavior
anisotropic 47-54, 75-8
atomic structure 14-17, 70-4
chemical bonding 70-1
constitutive relations 78-88
elastic strain energy 22, 47
isotropic 55-6
orthotropic 47
porous materials 88-92
pressure effects 57, 77
stability 113-14
strain energy density 22,
temperature effects 57, 77-8
elastic constants
adiabatic 58
bulk modulus 24
compliance constants 46, 325
crystal structure 46-9, 73
engineering 18-24, 327
glasses 74
higher-order 57
isothermal 58
Lamé constants 55
measurement techniques 62-5
microcracking 92-4
modulus defect 58
Poisson’s ratio 21
shear modulus 23
specific 56
stiffness constants 45, 54, 325
Young’s modulus 20
elastic solutions
Boussinesq 273
circular hole 124-5
contact 127,273, 276-8
cracks 131, 220
dislocations 166-8
elliptical hole 126
Hertz 276-8
spherical hole 126
elastic stability 113
elastic waves
elastic constants measurement 62 -3
longitudinal or irrotational 59
surface or Rayleigh 60
transverse or equivoluminal 60

velocities 59-60
electro-rheological solids 147
engineering design 5-6, 285
equilibrium equations 44, 116
Euler’s formula 114

failure
origins 10, 266-72
probability 286-8
statistics 286-91
fatigue
cyclic 292
dynamic 291-4
static 2924
finite-element analysis 128, 290
flaw
insensitivity 246
populations 216
flexural rigidity 111, 112
flexural strength 110, 285-6, 329
fluidity 135
fractography 240, 266-72
fracture
Griffith concept 213- 15
indentation 243-5
intergranular 267
mirror 266-7
mixed mode 247 8
Obreimoff experiment 215-16
origins 216-17, 266-69
transgranular 267
fracture toughness 222-3,
measurement 229-30, 244-5
Frank-Read source 171
free volume 138

gelation 146

glass transition temperature 136
grain boundary sliding 197 8
Green’s functions 236-8

griffith approach 213-16

hackle 266, 269
Hall-Petch relation 185
Halpin-Tsai equations 87
hardness 188-9

Brinell 188

Knoop 189

Meyer 189

Vickers 189
Hashin-Shtrikman bounds 79-82
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Hertz (elastic) solution 276-7
Hooke’s Law 17, 44-7

I-beams 111

indentation fracture 243-5
internal friction 57, 148, 157
isoelectric temperature 174

J-integral 278-80

Kronecker delta
definition 35

laminates 7
linear differential time operator 151
linear elastic fracture mechanics 218-23
loading factors 287-8
loss

compliance 154

factor 155

modulus 153

tangent 154

Madelung constant 72, 328
magneto-rheological solids 147
Maxwell (viscoelastic) model 150, 156
material selection maps 56
metal-matrix composites 186
microcrack(s)
critical grain size 39, 217, 238-40, 258-60
elastic behavior 924
toughening 258-60
mirror constant 267
modulus defect 58, 152
modulus strengthening 112, 186
Mohr’s circle 33
Mohr-Coulomb yield criterion 187
Mori-Tanaka methods 85
multiple cracking 262-4

Navier-Stokes equation 143
necking 135, 182

neutral surface 110,
non-destructive evaluation 240,

Obreimoff experiment 215-16, 244

particulate composites
elastic behavior 78-83
fracture 248-60

Peierls-Nabarro stress 166

permutation symbol 40
photoeleasticity 128
plane strain 114-15
plane stress 114-15
plastic deformation
slip (glide) 162
twinning 162
point force (elastic) contacts 273-5
porosity
stress concentration 124-6
thermal expansion 97
processing defects 11, 216, 268
precipitation strengthening 185-6
pressure vessels
thick-walled 118-20
thin-walled 107-8
principle of superposition 17, 105
processes
independent and sequential 202
pseudoplasticity 145

quality factor 155

R curves 245-7, 255, 257, 259, 260
relaxation time 151, 156

relaxed modulus 152

residual stress 37, 95, 120-3, 274, 305
retardation time 152, 156

river patterns 268

sandwich structures 5, 7-8, 112
elastic behavior 98,
residual stress 123
self-consistent (elastic) solutions 83
generalized 84
single edge-notched beam 228
slip systems 172-7, 181
alumina 175-6
ceramics 177
geometry [72-6
independent 181
rock salt 1734
solid solution strengthening 181, 1834
sols
lyophillic 146
lyophobic 146
viscosity 147
sound waves
see vibrations or elastic waves
spring—dashpot models 148-56
SPT diagrams 295-6

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/052159913X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052159913X - An Introduction to the Mechanical Properties of Ceramics

David J. Green
Index
More information

Index

stacking fault 178
St Venant’s Principle 105
standard linear solid 152-5
static fatigue 292-4
statically determinate 106
statically indeterminate 107
Stokes’ Law 148
storage compliance 154
storage modulus 153
strain(s)
compatibility relations 35, [16
definition 20, 24-9
deviatoric 35,
dilatational 34,
engineering 21
invariants 33, 40
normal 26
principal 29, 33-4
shear 26
transformation 304
true 21-2
strain energy release rate 218-19
strength
characteristic 287
dynamic 291-2
improving 296-8
inert 291
loading geometry 289-91, 329
minimum 287
multiaxial 290
specimen size 289-91
testing 285-6, 329
variability 246, 286-8
stress(es)
concentration 124-6, 212
contact 127, 216, 273, 277
contours 128
corrosion 264
cyclic 153
definition 20, 40-1
deviatoric 41
equilibrium equations 44, 116
hardening 172
hydrostatic 41
hysteresis 155
invariants 43
on a plane 41-3
principal 43
reduction factor 301
relaxation 149-50
residual 37, 95, 120-3, 274, 305

resolved 41-3, 179
softening 179
thermal 216, 298-305
true 22

stress intensity factor
compounding 242
definition 220-3
Green’s functions 236-8
solutions 224-42

stress concentration approach 233-4
stress distribution approach 234-5

superposition 232-3,

surface correction factor 225

threshold 264

weight functions 240-2
structural relaxation 139

sub-critical crack growth 229, 264-6, 291-6

parameters 265-6, 292-4
power law 265, 291
subscript notation 24, 27, 36
surface force 13
survival probability 290

tensors
antisymmetric 39
order 36
symmetric 39

theoretical cleavage strength 210-11

theoretical shear strength 1624

thermal expansion coefficients 36-9, 94-8

anisotropic 37
definition 37
isotropic 37
composites 85
microcracking 96
temperature effects 96

thermal stress (shock) 216, 298-305
thermal shock resistance parameters 301-3

thermoelastic effect 57
toughening mechanisms
crack bowing 249-51
crack bridging 7, 260-4
crack deflection 249, 251-2
microcrack 258-60
self-reinforcement 7

transformation toughening 6, 253-7

transverse isotropy 47
Tresca yield criterion 187
triboluminescence 216

ultimate tensile strength 182
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unrelaxed modulus 152

vibrations
modes 61, 63
resonant 61
viscoelastic models
Burgers 156
Kelvin 151
Maxwell 150, 156
standard linear solid 152-5
Voigt 151, 155
Zener 152-5
viscosity
definition 134-5
linear 134-6
Navier Stokes equation 143
non-linear 145-6
silicate glasses 135--6
temperature dependence 137-9
viscous behavior
adhesion 144
Bingham flow 146
creep 197-8
dilatant 145
Einstein’s relation 147
Newtonian 134-6
pastes 147
pseudoplastic 145
slip casting 147

viscous flow solutions
parallel plates 140
concentric cylinders 141-2
cylindrical tube 140-1
liquid between parallel plates 144
Vogel Fulcher-Tammann equation 137
Voigt Reuss bounds 79-82
Voigt viscoelastic model 151, 155
von Mises yield criterion 187

Wallner lines 266

Weibull approach 286-91

Weibull modulus 287

weight functions 240-2

Williams Landel-Ferry relation 138
work hardening 170, 184

yield
criteria 186-8
drop 180
offset stress 182
stress 179-82
Young's modulus
definition 20
representational surface 50-1, 326

Zener (viscoelastic) model 152-5
Zener ratio 52, 75 6,
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