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A Cladding, 637
Cleavage, 448
Collinear cracks, 156

Adhesive bonding, 222, 268 Compact tension, 31, 358
Ajrcraft, aging, 546, 557 Composites
Alumina, 19 cementitious, 268
Aluminum, 222 patch repair, 546
alloys, 358, 467, 546 polymer, 140
copper alloy, 502 polymer matrix, 125
lithium alloy, 502 sapphire fiber, 241
Antiplane shear effect, 191 Concrete, 46, 268, 283
Asperity, 484 Conduction coupled
ASTM standards thermoelectric cell, 646
A 710,533 Copper and aluminum alloy, 502
E-813, 415 Corrosion resistance, 546
Asymptotic analysis, 156 Crack analysis, 591
Asymptotic stresses, 309 Crack closing stress, 283
Crack closure, 484
B Crack, collinear, 156
Crack distribution, 557
Bending, effects on partially Crack effects, 61
bonded strips, 206 Crack, equilibrium, 622
Bending moment crack growth Crack growth
method, 255 bending moment method, 255
Body force method, 591 crack tip to tip bridging
Bonded orthotropic infinite method, 255
strips, 156 fatigue, 467, 484
Boundary simulation, moving, stable, 106
622 subcritical, 71
Box beam, cellular, 518 thermal stressing method, 255
Brittle fracture, 71 zirconia-containing ceramics, 3
Crack, indentation, 255
C Cracking, interfacial, 89, 140, 177
Crack initiation, 380
Calibration factor, 380 Crack, mixed mode, 467
CCT specimens, 380 Crack model, cohesive, 46, 433
Cellular automata, 328 Crack mouth opening displacement, 397
Cellular box beam, 518 Crack opening displacement, 283
Ceramic coatings, 177 Crack path deflection, 502
Ceramics, 46 Crack, planar, 622
piezoelectric, 61 Crack, repair, 268
structural, 19 Crack resistance, 31
zirconia-containing, 3, 31 Crack, semi-elliptical, 397
Charpy specimen testing, 294, Crack, shallow edge, 309
343 Crack shearing stress, 283
Chemicals, time release for Crack sliding displacement, 283
crack repair, 268 Cracks, long, 518
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Cracks, multiple-ended, 518
Cracks, subsurface, 606
Cracks, surface, 606
Crack tip, 191
constraint, 685
deformations, 177
fields, 685
growth method, 255
opening angle, 358
Crack tunneling, 358
Crack-wake bridging, 31
Creep, 309
Crystallographic cracking, 502
Crystals, large grain, 467
Cylindqsr7950rrection factor,

D

Damage growth, 671
Damage tolerant evaluation,
557

Debonding
bimaterial problem of strip,
206

interfacial, 125

Decohesion, 89

Defect, 591

Deformation, 343

quasi-three-dimensional, 191

Degradation, 671

Delta process, rip-driving-force
variation, 575

Diffusion problems, nonlinear,
622

Dimensional similarity, 660

Direction dependence,
interfacial cracking, 89

Discontinuities, 533

Dislocation emission, 89

Displacement behavior, 433

Double cantilever beam
specimens, 31

Double hull, 518

DuctileSbrittle transition,

Ductile damage, 328
Ductile failure, 397
Ductile fracture, 106
Ductile tearing, 415
Dundurs' constants, 206

E

Edge-cracked geometries, 309

Edge-cracked T-section, 660

Elasticity, 591

Electromechanical response,
piezoceramics, 61

Ellipsoidal cavity, 591

Elliptical cavity, problems of, 61

Elliptical hole, 591

Energy separation method, 380

EPDM, 380

F

FALSTAFF, 502
Fastener joint, 557
Fatigue cracks, 518
Fatigue resistance, 546
Fatigue thresholds, 484
Fiber fragmentation tests, 140
Fiber-matrix interface, 125, 140
Fiber pullout, 125
Finite element code, 358
Finite element analyses, 125,
309, 637
boundary la)éer formulation,
685

crack prediction, 646
dynamic, 283
models, 328, 397, 622, 660, 671
three dimensional, 222
two dimensional, 222, 358
Finite size effects, 380
Flaw tolerance, reactor pressure
vessels, 415
Flexural toughening, 268
Fluorescence, 241
Frictional contact, 606

G

Gas cylinder, 575

Glass transition, interphase, 140
Grinding, 19

Groove welds, 533

H
Heat-treated low-alloy steels, 575

Heavy Steel Section Technology
Program, 415



Hoop stress, 575

HSLA steel, 518
HSLA-80, 533

Hydrotest, 575

I-beams, 533

Ice, 433

Impact testing, 294

instrumented, 343

Indentation microcracks, 255

Initiation toughness, 294

Integro-differential equations,
606

Interaction, 591

Interface, 156

Interfacial cracking, 89, 177,
191, 206

Interfacial debonding, 125

Interfacial fracture, 191

Interfacial microcracking, 140

Interfacial shear strength, 140

Interfacial toughness, 89

J

J-integral, 309, 380, 397
nozzle steel characterization,
415
Joints
fastener, 557
T-peel, 222
Josephson junctions, 255
J-Q theory, 685
J-R curve, 448
J-resistance curve, 415

K

KR curve, 31

L

Lanthanum aluminate, 255

Lapping, 19

Lithium and aluminum alloy, 502

Load, applied, 106, 358

Load displacement curves, 46,
484

Loading, dynamic, models, 343
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Loading phase angle
dependence, 89
Loading, shear, 191
Loading, structural degradation
under, 671
Loading, tensile, 191
Load motion, contact, 606
Load, nonlinear, 433
Load ratio, 484
Load separation, 397
Load transfer, 140
Load transmission, 557

M

Magnesia, 255
Mapping, 671
Martensitic phase, 3
Mesoscale, 328
Microindentation techniques, 255
Microstructure, 328
Mismatch stress, 646
Mixed mode conditions, 106
Mixed mode crack, 467
Mixed mode loading, 283
Models and modeling
cohesive crack, 46, 433
dislocation, 484
ductile damage, 328
fatigue crack growth, 533
finite element, 397, 622, 660,
671
focal point, 46
Gurson, 343
hierarchical, 328
hydraulic fracturing
processes, 622
loading, dynamic, 343
micromechanical, 343
single fiber cylindrical
composite, 125
stochastic variability of
toughness, 448
Modulus of elasticity, 177
Moire interferometry, 283
Monte Carlo method, 71

N
Nonlinear load behavior, 433

Nozzle corner flaw tests, 415
Numerical analysis, 3, 591
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0
Orthotropic layers, 156
P

Photoelasticity, dynamic, 294

Piezoelectric ceramics, 61

Piezo-spectroscopy, 241

Plasticity, 309, 484, 502

Plate thickness, effect on stress
intensity factors, 191

Polymer, 380

Pores with liquid, 606

Powder metallurgy, 546

Pressurized cylindrical shells, 671

R
Random hole array experiments,
28

Rebond fibers, 268

R curve, 433

Residual stresses, 19, 241, 518
Resistance curve, 31

Rip resistance, 575

Roughness induced closure, 502
Roughness, surface, 502

Rubber, 380
Ruby, 241

S
Sapphire-fiber composites, 241
Scatter, 71
Sea ice, 433
SENB specimens, 343

SENT specimens, 309, 380

Shear decohesion mechanism, 467

Shear strains, 3

Shear stress, resolved, 467

Ship design, 518, 533

Short rod beam specimens, 46

Silicon nitride, 19, 71

Single edge notched beam
specimens, 31

Single separation technique, 397

Singulasr 91;1tegral equations, 156,

Slip system, 467

Small scale yielding, 106, 685

Splitting cavities, 606

Stability, 3
Stable ductile tearing, 415
Statistical Fracture Mechanics
approach, 71
Steel
A710, 533
ferritic, 448
heat-treated low-alloy, 575
HSLA, 518
HSLA-80, 533
low alloy, 415
reactor grade, 294
Stochastic, 71
Stochastic variability of
toughness, 448
Strain energy release rate, 177,
646
Strain gages, 294
Strain rate effect, 343
Strain rate Gurson model, 343
Stress concentrations, 61, 591
Stress, crack closing, 283
Stress, crack shearing, 283
Stress field, hydrostatic, 685
Stress intensity factors, 156, 191,
206, 518, 591
calculation, 637
solutions, 660
Stress, pre-, warm, 685
Stress, residual, 125, 241, 606
Strips, 156
partially bonded, 206
Supercondyuctors, 255
Superplastic forming, 546
Surface flaws, 397

T

Tearing, 448

Tensile force, 206

Tensile stress distribution, 222

Tensile test, dynamic, 343

Thermal expansion, 646

Thermal expansion coefficient,
177

Thermal shock, 637

Thermal stressing method, 255

Thermal stress, residual, 646

Thermoelectric cell, 646

Thermomechanics, 125

Thermoplastic coating, 125

Thin web sections, 660



Three dimensional analysis, 191, 343

Titanium aluminum matrix, 241

Toughening, transformation, 3

Toughness, lower bound, 294

T-peel joint, 222

Transformation toughening, 3

Transition region, cleavage
fracture, 448

Transmission fluorescence
spectroscopy, 241

Tunneling, 358

Two dimensional analysis, 222, 358

w

Water tests, 575
Weakest link approach, 448
Weibull distribution, 557
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Weibull statistics, 448
Weld, 533
Weld bonding, 222

X
X-ray diffraction, 19

Y
Yielding, small scale, 106

z

Zirconia, 3, 31





