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ap definition, 28
Bp definition, 28
€ definition, 30

beam constitutive law, 13
beam governing equations, 15
beam kinematics, 12
bilayer
basic solution, 49
equal thickness, 55
four-point bending, 57
bilayers
effect properties for multilayer, 80
blister test, 43
buckling
bilayer, 138
circular, 146
energy release rate, 140, 144
mode mix, 145
stress intensity factors, 144
telephone cord, 152
bulge test, 43

channeling cracks, 89
effect of delamination, 100
effect of substrate modulus, 93
effect of substrate plasticity, 95
interacting, 96
on semi-infinite substrate, 92
software, 247

calcium-magnesium-alumino-silicate, CMAS, 245

convective heat transfer, 19
convergent cracks, 133
corner cracks, 132
crack face contact, 37
crack tip fields
bimaterial, 30, 35, 269
center crack on an interface, 36
isotropic, 22
cut test, 131

delamination
phase factor, 51
software, 239

temperature gradients, 164
thin film, 54
thin strip, 157

Dundurs’ parameters, 28

environmental barrier coatings, EBCs, 202,
251

edge cracks, 127

energy release rate
bilayer with uniform temperature,

60

basic definition, 24
buckled film, 144
center crack on interface, 35
channeling, 89
corner cracks, 132
crack length effect, 128
crack spacing, 98
deflection at an interface, 122
delamination of bilayer, 50
four-point bending, 57
interface, Irwin’s relation, 30
kinking from an interface, 113
multilayer calculation, 75, 78
numerical computation, 232
penetrating crack, 121
temperature gradient, 163, 167
thermal shock, 176
thermal transients, 182
thin film on thick substrate, 54
tunneling crack, 103

four-point bending, 46, 57

heat equation, 18
heat flux, 19
Hooke’s law, 6
hot spots, 178

indentation, 46

interface toughness
epoxy glass, 39
epoxy plexiglass, 32
in TBCs, 45
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interface toughness (cont.)

measurement overview, 41
mixed mode forms, 32
mixed mode, Bp # 0, 35
mixed mode, 8p = 0, 31

kinking

criteria, interface, 108
criteria, isotropic, 26
effect of mismatch, 111
interface, 106

isotropic material, 24

role of flaw size, 114

role of residual stress, 114

large deflections, 11, 143

mesh considerations, 236, 241, 263
mode mix

basic definition for an interface, 35

bilayers, 58

delamination with edge/moment loads,
54

effect for TBCs, 46

general multilayers, 78

isotropic material, 25

numerical computation, 233

mudcracks, see channeling cracks
multilayers

bilayer approximation, 79
delamination ERR, 74, 76
examples, 81

governing equations, 70

phase angle, see mode mix

phase factor

delamination, 51
thin layer, 87

plate theory, 16

software

chart, 4

FEA, 227
mode-mix, 227
steady-state, 188
transients, 208

stiffness derivative, 232
stress intensity factors

bilayer, 52

center crack on interface, 36
complex representation, 30
numerical computation, 233

superlayer test, 81

bilayer, 164
isotropic material, 162
multilayers, 171

thin film on thick substrate, 168

transient, 174

thermal shock, 174
thermal transients

cold shock, 175

critical cooling rates, 185
hot spots, 178
multilayers, 183

single layer, 180

trilayer, 81, 86
tunneling cracks, 102

thermal barrier coatings, TBCs, 45, 84, 244, 245
temperature gradient
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