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ABAQUS, 58-66
ADINA, 390
Aging
polyethylene pipes, 453
Type 304H stainless steel, 153-172, 181
Alloys
800/800H, 112-125, 195-213
316L steel, 27, 32-53
4340 steel, 340-357
7075-T6 aluminum, 416-431
AT710 steel, 340-357
AS533B steel, 243-272
chromium-molybdenum steel, 58-66,
129-152
chromium-molybdenum-vanadium steel,
15-19
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HY100, 363-386
iron-nickel-chromium, 112-125, 195-213
low-alloy steels, 129-152, 340-357
nickel-molybdenum-vanadium steel, 401-
413
nickel structural steels, 298, 301-316, 340—
357
Type 304H steel, 153-172, 363386
Aluminum, 7075-T6 alloy, 416—431
Annealing, 453
ASTM Committee E-24, 1
ASTM Standards
A 469-82: 401
E 292-83: 154
E 399-83: 154
E 647-83: 362
E 813-81: 206, 302, 341, 345-347, 363,
448-449
E 1153-87: 154
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Bilby, Cottrell, and Swinden (BCS) model,
433-444
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C

C* parameter
Alloy 800H, 118-125, 194-195, 206-213
low-alloy steels, 142-143
Type 304H stainless steel, 161-172
void growth mechanisms, 96-97, 105-108
Caustics, 318-339, 331(illustration), 341—
357, 343(illustration)
Cavities (See Void growth mechanism)
Center crack tensile specimens
AS533B steel, 250-264
chromium-molybdenum steel, 58—66
small scale creep, 58—66
Ceramics, 457-469
ceramic composite, 469
Chromium, in steel alloys, 15-19, 58-66,
129-152
Coherent optics, 415-431
Cold working, Alloy 800H, 113, 116-
118(tables)
Compact tensile specimens
5% nickel steel, 340-357
4340 steel, 340-357
HSLA steel, 340-357
HY100 alloy, 154-157, 363
low-alloy steels, 131, 340-357
nickel-molybdenum-vanadium steel, 401-
413
polyethylene, 448
Computer programs, 35-43, 58-66, 390
Computer simulation, 132(illustration),
148(illustration), 365-366
Concrete, 457-469
Crack bridging, 460
fiber, 469
Crack closure
Alloy HY100, 382-383, 386
ceramic/ceramic composite, 462, 467-469
concrete, 462, 467-469
Type 304H stainless steel, 382—383
Crack-tip growth velocities, 77-83
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Crack-tip opening displacement
7075-T6 aluminum alloy, 421-423,
423(table)
A533B steel, 249-250, 250, 251(tables),
264
Alloy 800H, 202
ceramic/ceramic composite, 462—469
concrete, 462-469
gage, 285-297, 299, 302, 316
polyethylene pipe, 454-455
Crack-tip stress fields
caustics measurement of, 318-339
dislocation-free zone model, 433-444
Hutchinson-Rice-Rosengren, 28-29, 71,
274-281, 319, 326-329, 336-339
Riedel and Hui, 71-74
Riedel and Rice, 29
Creep, small-scale (SSC)
and C, parameter, 7-25, 55-66
Mode I propagating crack, 68-94
Creep crack growth
at elevated temperatures (See Tempera-
ture, elevated)
global approach, 47-48
in helium environment,
118(table)
metals
316L stainless steel, 27, 32-53
Alloys 800/800H, 112-125,
118(tables), 195-213
low-alloy steels, 127, 130-143, 145-148
Type 304H stainless steel, 153, 154158,
158(table), 161-172, 164(table), 169—
172, 173-193
Mode I fracture, 68-94
nonproportional, 173-193
non-steady state, 55-66
one-dimensional model, 88-93
power law exponent, 77, 97
small scale, 7-25, 55-66, 68—94
transient regime, 8-25
by void coalescence, 96-110
continuous, 101-103
discrete, 103-105
Creep ductility
Alloy 800H, 195-213
low-alloy steels, 136-142, 148-152
Type 304H stainless steel, 168-172
C, parameter, 7-25, 18(table), 55-66

112-125,
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D

Damage mechanics, 125, 173-193
damage growth law, 177-181, 184
Deformation behavior
7075-T6 aluminum alloy, 415-431
A533B steel, 252-264
Deformation plasticity, 389, 407
delta J
fatigue crack growth, 361-386
usefulness of concept, 3
Dislocation emission, 435, 439-444
Dislocation-free zone (DFZ), 433—444
Drop-tower testing, 285-297, 298, 301-316
Ductile fracture, 243
Dynamic fracture
caustics measurement, 318-357
drop-tower fracture specimen, 247-297,
298-316
planar compact tension fracture specimen,
340-357
small-scale notched bend ductile fracture
specimen, 242-272
three-point-bend drop-tower fracture
specimen, 274-297
three-point-bend ductile fracture speci-
men, 217-240
uniaxial ductile fracture specimen, 242-
272
wide plate ductile fracture specimen, 242—
272

E

Elastic-plastic fracture
caustics measurement of, 318-339, 343,
347-357
metals
3% nickel structural steel, 298-316
Alloy 800H, 195-213
Alloy HY100, 363-386
high-strength steels, 318-339, 343, 347-
357
Type 304H stainless steel, 363, 378-387
solid cylinder, 388-413
symposia on, 1-2
thin-walled tube, 388-413
Electron microscopy, 139, 141, 157, 165,
167-168(illustration)
Embrittlement, due to creep, 127-152



F

Fatigue
constant-amplitude loading, 418-431
J-integral range, 361-386
precracking, 361-386, 448~449, 455-456
ASTM Standard E 813-81: 363, 448—-449
torsional loading, 388-413
Finite element analysis
caustics measurement, 327-329
center-crack specimens, 58--66
ceramic/ceramic composite materials, 467
concrete materials, 467
creep crack initiation/growth, 35-43
Mode 1 crack growth, 74-88, 323-339
nozzle neck, reactor, 143
small scale creep, 19-24, 37, 38(tables),
55, 74-88
three-point-bend fracture specimens, 227-
240, 274-297, 467
tubular specimens, 389-413
Fluid catalytic cracking units (FCCU), 153
Fractographs, 139, 158-159, 171, 452
Fracture process zone, 458, 462-466
Fracture toughness, 264272, 274-297
ASTM Standards
E 399-83: 154
E 813-81: 206, 302, 341, 448-449

G

Gages, crack-tip opening displacement, 285—
297, 299, 302, 316

H

Heat-affected zone (HAZ), 129

Helium, 117, 118(table)

High-temperature fracture mechanics (See
Temperature, elevated)

Impurity elements
effect on ductility, 136-142
in reactor metals, 129, 133, 137, 145-146
Incoloy 800/800H (See Alloys, 800/800H)
Iron-nickel-chromium alloy, 112-125, 195-
213
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J
J-integral
caustics measurement of, 318-339, 340-
357

fatigue crack growth, 361-386, 388-413
high temperature effects, 195-213
polyethylene pipe, 447-456
three-dimensional crack front, 218-240,
274-297, 337-339
torsional loading, 388-413
usefulness of concept, 3
viscoelastic material, 447-456
J-resistance curves

ASTM Standards

E 813-81: 345-347

E 1151-87: 154
A533B steel, 269-271
high temperature effects, 195-213
nickel structural steel, 298-316

L

Load estimations, Nakamura, 282-283
Loading
constant amplitude, 418-426
ASTM Standard E 647-83: 362
cyclic, 181-193, 361-386, 388-413, 415-
431, 433-444
direct-current potential drop (DCPD),
196-202
drop-tower, 285-297, 298-316
Mode I, 69-94, 323-339, 388-413
Mode II, 388-413
Mode I1I, 388-413
partial unloading compliance (PUC), 196—
202
rate of, 242-272
small-scale, 323-339
variable amplitude, 415-431

M

Metallographic studies,
tion)

Mode 1 fracture, 69-94, 323-339, 388-413

Mode II fracture, 388-413

Mode III fracture, 388-413

123-124(illustra-
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interferometry, 416-431, 417(il-
lustration), 421(table), 423(table)
Molybdenum, in steel alloys, 15-19, 58—-66,

129-152, 403-413
Multiaxial specimens, 173-174, 181-193

Moire

N

Nickel, in steel alloys, 298, 301-316, 340~
357, 401-413
Nonmetals, 447-469
Notched bend specimens, 154, 242-272,
301-316
deformation of, 255-257
NOVNL, 35-43

0

Optical measurements, 318-339, 331(il-
lustration),340-357,343(illustration),
415-431, 417(illustration)

Overload effects, 427

P

Piping, 447-456
Plane strain, Type 304H stainless steel, 169—
170
Plane stress analysis, high-strength steels,
323-339, 340-357
Plasticity
crack-tip, 420
cyclic, 173-174, 181-193
deformation, 389, 407
Polyethylene, 447-456
Post weld heat treatment (PWHT), 129
Potential drop, 407
Power-law creep exponent, 77, 97

R

Ramberg-Osgood model, 321
Razor-notched specimens, 449, 455-456
Reactors, 127-152
life estimation of, 143-144
Recrystallization, Alloy 800H, 113, 116-
118(tables)
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Rupture tests, 154—158, 158(table), 169-171
ASTM Standard E 292-83: 154

S

Semielliptical surface notched tensile speci-
mens, 250-264
Silicon nitride, 469
Single-edge notched specimen, 418
Slow constant extension rate technique
(SERT), 129-131, 135
Specimens (See specific types, i.e. Center
crack tensile, Tubular)
Steels
4340, 340-357
AT710, 340-357
AS533B, 243-272
chromium-molybdenum, 58-66, 129-152
chromium-molybdenum-vanadium, 15-19
high-strength, 285-297, 340-357
HSLA, 340-357
low-alloy, 129-152, 340-357
nickel-molybdenum-vanadium, 401-413
nickel structural, 298, 301-316, 340-357
Steels, stainless
316L, 27, 32-53
Type 304H, 153-172, 363-386
Strain rate, A533B steel, 244, 246-272
Strain softening, ceramic specimens, 460
Stress-intensity factor, 37, 398-401, 406,
418
Stress-strain field, 35-43

T

TDFM (See Time-dependent fracture me-
chanics)
Temperature, elevated
effect on creep crack growth, 15-19, 31—
43, 68-94, 115-118, 129-152,
130(table), 161, 169, 184-193, 195-
213
effect on deformation and ductile fracture,
242-272
effect on J-resistance curves, 195-196,
202-206, 207-213
Three-dimensional crack analysis, 217-240,
274-297, 337-339
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Three-point-bend specimens, 218, 223-240, Vv
274-297, 277 (illustration), 301-316, Vanadium, in steel alloys, 15-19, 403-413
467 . ; .
. . Viscoelastic materials, 447-456
Time-dependent fracture mechanics Vi . .
iscoplastic materials, 173-193
(TDEM), 55 Void h mechanism, 96-110, 143
Torsion. 388—413 o1 grov&rt mechanism, 6-110, ,
’ 147 (illustration)

and tension, 174-193, 395-397

Transient regime, creep crack growth, 7-25, nucleation, 98110, (illustration)

55-66, 96-110
Transition time, 48—49, 277-281, 290-291 w
Tubular specimens, 173-193, 388-413 ]
Turbine generator, 15, 388—413 Wide-plate specimens, 250-252
deformation of, 252-264
fracture of, 264
U

Uniaxial specimens, 245-249 Z

deformation of, 252-253 ZEBULON, 35-43



