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activation energy, 136, 218, 223, 225,

298, 440, 749, 754–755,

757–758, 760, 766–767, 785,

947

active materials, 61

adhesion

thin films to substrates, 627

adiabatic curve, 450–451

adiabatic heating, 218

adiabatic shear bands, 451

AISI 1040 steel

effect of strain rate, 202–203

stress–strain curves after heat

treatments, 189–190

AISI 1045 Steel

determination of Johnson–Cook

parameters, 192

AISI 4140 steel

fatigue crack propagation, 838

hot-rolled, 196

true engineering stress–strain

curves, 196

Al-Li alloy, 268, 651

alloy 8090, 268

alpha-helix, 51, 53

amino acids, 51–52, 64

anelasticity, 136

anisotropy, 7, 77, 110, 113, 115,

123–124, 130, 171, 241, 259,

261, 263, 275, 337, 403,

452–453, 462, 558, 571–572,

574, 884, 890

annealing point, 224

antiphase boundary, 714, 718, 721

aorta, 151

aragonite, 49–50, 912

atomic structure, 50

ARALL. See composites

argon model, 222

articular cartilage, 153, 156

atactic polymer. See polymer

atomic point defects. See point

defects

bake-hardening, 671

barreling, 188, 210–211

Bauschinger effect, 213–214

Berg–Barrett topography, 308

bicycle frame, 173–174

biocompatibility, 6, 846, 911, 939

biocomposite, 43

biological

artery, 151–154

blood vessels, 52, 54, 150–152, 703

cartilage, 154

in the body, 49

mechanical properties, 10, 156,

273, 579

monolithic, 3, 7, 43, 50

sandwich structure, 42

veins, 57, 150–152, 825

biological materials, xvii, xix, 10,

40–44, 48, 150, 163, 273,

586–587, 590–591

nano- andmicrostructure, xix, 48, 61

stress–strain curves, 44, 275

biomaterials

fatigue of, 845

biomimetics, 275, 912

blue brittleness, 650

bone

cancellous, 46, 156, 275, 730

cortical, 5, 156, 273, 275–276

Brale indenter. See hardness

branched polymers. See polymers

Bravais lattices, 11–12

Bridgman’s correction, 200–201

Brinell indenter. See hardness

brittle materials, 480, 482–483, 500,

506–507, 513, 515, 534, 556,

568–569, 621

Budiansky and O’Connell, 131–132

bulk modulus, K, 113, 167–169, 791,

882

Burgers circuit. See dislocation

Burgers vector. See dislocation

calcium carbonate, 42–43, 45, 50,

586, 912

carbon nanotubes, 64–65

configuration, 64

cartilage. See biological

cavitation. See void

cellular materials, 46

mechanical response, 732

densification, 732

elastic region, 92

plastic plateau, 735

open-cell geometry, 732

structure, 733

cellulose, 58, 274, 958

ceramic systems, 673, 799

change in Poisson’s ratio

with deformation, 195

Charpy impact test, 547, 598–599,

604–605

chevron notch test, 621

chitin, 42, 51, 59

Coble creep. See creep

coincidence site lattice. See grain

boundaries

cold-working, 424

collagen, 42, 50–51, 54–56, 58–60,

151, 153–154, 156, 275, 586,

588, 590–591

structure, 51, 55, 154

tropocollagen, 9, 54

compliance, 105–106, 108

composite(s)

aging response of matrix, 889

anisotropic nature, 890

B4C/Al composite, 22, 46

heat capacity, 880

lamellar, 415

laminated

abalone, 45, 912

aramid aluminum (ARALL),
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composite(s) (cont.)

glass aluminum (GLARE), 135,

908, 913–914

laminated composite, 43, 238, 741,

912, 915

load transfer, 877, 892, 895–898

matrix materials, 873–874, 879,

883, 892

reinforcement, 7, 255, 448, 534,

725, 870–871, 873–880,

882–883, 886, 889, 891, 893,

902, 905

sandwich structure. See sandwich

compressibility, 113

controlled rolling, 666

copper

variation of modulus with

direction, 114

corrosion

crevice, 923

electrochemical, 921

erosion, 924

galvanic, 922–923

intergranular, 657, 924

nature, 921

pitting, 924

stress, 462, 598, 811, 835, 921,

925–926, 930, 935, 944

uniform, 923

Cottrell atmosphere, 642, 644–645,

671, 690–691

crack

closure, 849

extension force, 482–484,

497–499, 504, 506–507, 944

nucleation, 534, 824

opening displacement, 500

opening displacement testing, 611

propagation, 61, 462, 466,

478–479, 481–483, 495, 506,

532, 551, 554, 556, 563, 576,

589, 609, 611–612, 623, 724,

811, 814, 830–832, 834, 838,

842, 847, 849–850, 859, 887,

890, 892, 900–901, 927, 934,

942, 944, 946

propagation testing, 859

propagation with plasticity,

481

tip stress field, 487

crack-tip separation modes, 485

crazing, 216, 236–237, 534, 577, 579,

585, 814, 842, 940, 942–943

creep

activation energy, 749, 758, 766–767

alumina, 763

Coble, 762–763, 770–772, 774

correlation and extrapolation

methods, 751

crowdion, 299

definition of, 745

diffusion:, 759

diffusion coefficient, 749

dislocation, 764

dislocation climb, 357, 762, 764,

767

electronic materials, in, 791

fracture, 772

Frank–Read source, 765

glide, 767, 770–771, 773

Harper–Dorn, 763–764, 774

intergranular fracture, 772

Larson–Miller, 751–754, 757, 801

Manson–Haferd, 751, 753,

757–758

Maxwell model, 782–784

mechanism, 397, 763

Monkman–Grant equation,

773–775

Mukherjee–Bird–Dorn equation,

749, 765

Nabarro–Herring, 397, 563,

761–763, 770–771, 774

polymers, in, 782

power law, 764

rafting, 778

relaxation time, 784

rocks, 746

Sherby–Dorn, 751, 753–754,

756–758

stress relaxation, 782, 784–786,

788–790, 829

superplasticity, 204, 793, 797, 799

Voigt model, 784–785, 788

cross-slip, 344–345, 404, 438–441,

444, 535, 716–717, 719–720,

825

crystal structures, 70, 713, 955

cubic zirconia

variation of modulus with

direction, 171

cyclic stress–strain curve, 825, 859

damage

cumulative, 820

environmental, 921

hydrogen, 926, 928, 931, 933, 937

radiation, 297, 924, 942

deep drawing, 230, 259–261, 453

deformation energy density. See

strain energy density

deformation mechanism maps, 763

degree of crystallinity, 34, 37, 581,

879, 941

density, 4

diamond, 22–24, 65, 125–126, 246,

248, 535, 622, 626, 629

diamond pyramid hardness. See

hardness

diffusion coefficient, 746, 749, 755,

759–760, 762, 765, 774, 792

dilation, 102

direction cosines, 104, 106, 113, 122

dislocation(s)

Burgers circuit, 309

Burgers vector, 287, 304, 309, 311,

313–314, 321, 323, 326, 328,

331–332, 336, 338, 343–347,

349–351, 358, 374, 395, 436,

443, 545, 659, 668, 671, 716,

749, 762

caterpillar, 304

cells, 445

ceramics, in, 335, 337

climb, 762

density, 319, 321, 339, 342,

350–351, 379, 402, 404, 435,

440–442, 445, 447, 449, 534,

643, 671, 874, 878–879, 889,

936

dislocation behavior, 713

edge, 304–306, 309, 313–314, 316,

319, 347–348, 370, 374, 443,

639–642, 645

energy, 337, 377, 450

experimental observation of, 308

force required to bow a

dislocation, 321

forest, 346–347, 357

Frank–Read source, 343–345,

401, 447, 764

Frank’s rule, 338

Frenekel defects, 291

glassy silica, 222

glide, 295, 323, 332, 354, 430, 433,

439, 441, 444, 452, 481, 536,

545, 764, 767, 770

helical, 40, 51, 53, 56, 100–101,

307, 586
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interfacial, 656

jogs, 295, 297, 347, 350, 415

Kear–Wilsdorf, 716–717, 724

Lomer–Cottrell lock, 328, 330,

445

loops, 309, 311, 445, 545, 659

prismatic loop, 311, 544

misfit, 360

molecular beam epitaxy, 339

ordered intermetallics, in, 714

Orowan’s equation, 348

Peach–Koehler equation,

321–322, 326, 353, 642

Peierls–Nabarro stress, 337,

351–354, 357, 427, 671, 691,

763

pileup, 346, 400

precipitate interaction, 659

screw, 295, 304, 306, 311,

314–315, 317, 319, 321, 343,

347–348, 548, 550, 639, 643,

717

sessile, 328

Shockley partials, 331, 333

stress fields, 77, 314

tangles, 441, 767

velocity, 357

dislocation(s)

Gilman model, 222

dispersion strengthening, 637

divacancy, 294

DNA, 15, 49, 156–157

DNA molecule, 157

dual-phase steels, 672

ductile material(s), 482, 506–507,

513, 535–536, 540, 613, 833

ductile–brittle transition

temperature, 230, 547, 551,

600, 602

earing, 261

edge dislocation. See dislocation

effect of mean stress

Gerber, 819

Goodman, 819

Soderberg, 819

effective displacement energy, 298

effective stress, 227, 771, 849

elastic compliance matrix, 111, 134

elastic constants and bonding, 163

elastic interaction, 639, 642

elastic matrix

cubic system, 109

elastic modulus

biaxial, 161

elastic properties

biological materials, 150

ceramics, 125

materials, 125

metals, 125

polycrystals, 119

polymers, 132

elastic stiffness matrix, 112

elasticity, xvii, xix, 77, 88, 94, 129,

132–133, 142, 146–147,

150–151, 163, 273, 276, 315,

322, 375, 462, 472, 478, 485,

490, 614, 642, 888

anisotropic, 114, 261, 717

electronic materials, 160

rubber, 141

elastin, 51, 58, 151, 204, 274

elastomer, 141, 143, 145–147, 149,

583–584, 586, 942, 944

electromigration, 791

electron backscattered diffraction

(EBSD), 384

electronic materials, xvii, xix, 68

engineering stress–strain curves, 196,

207, 209, 211, 426

environmental effects, xix, 193, 553,

725, 728, 849, 921, 939–941,

944

Erichsen test, 259

Euler buckling, 266, 268

failure criteria, xix, 225, 231, 238,

241

failure modes in composites, 900

fatigue

biomaterials, 845

crack closure, 849–850

crack nucleation, 720, 824, 827

crack propagation, 829, 832, 859

cumulative damage, 820

cycles to failure, 720, 813–814,

836, 854, 861, 869

damage, 821–822, 845, 861

discontinuous crack growth,

833

effect of frequency, 820

environmental effects, 849

extrusions and intrusions, 720,

827

hysteretic heating, 847

intrinsic and extrinsic factors, 845

life, 814

Basquin relationship, 812, 814,

817

Manson–Coffin, 816–817

life exhaustion, 820

linear elastic fracture mechanics,

834

mean stress, effect of, 818–819

mechanisms, 824

Palmgren–Miner rule, 822–824

parameters, 812

Paris–Erdogan equation, 836–838,

842, 844, 846–847, 859

persistent slip bands, 825–826

residual stress, effect of, 829

short crack problem, 852

shot peening, 828–829

S–N (Wöhler) curves, 720, 812,

814–815, 817, 844, 846, 853

strength, 814, 816–817, 819, 828,

843

striations, 535, 830–831, 833–834

testing, 853

two-parameter approach, 850

fatigue testing

conventional, 853

rotating bending, 854

servohydraulic machine, 857

ferroelectrics, 62

flexure, 60, 518, 599, 614–615, 621,

700, 844

flexure test, 614–616

flow criteria, 196, 200, 226, 229

flow stress, 69, 187, 192, 200, 202,

204, 212, 225–227, 230, 250,

252, 254, 300, 342, 356–357,

398, 402, 405–406, 410, 425,

428, 441, 443, 445, 447,

475–476, 534, 648–649, 662,

718–719, 721, 723, 740, 796

fluidity, 136

foam, 46, 48, 132, 711, 730–732,

736–737, 743

aluminum foam, 48–49, 729–731

syntactic foam, 736

focuson, 298

forging, 187, 424, 451

formability, 259, 262–263, 265,

671–672

forming-limit curves, 260, 263, 266

Keeler–Goodwin diagrams,

262–263, 266

four-point bending, 616–617
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fracture

biological materials, 586

brittle, 309, 483, 533, 547,

576–577, 579, 600–601, 604,

606, 719

ceramics, in, 554, 563, 566, 572

cleavage, 66, 286, 289, 466–468,

532, 547–552, 600, 602, 696,

838

ductile, 532–534, 538, 541–544,

547, 550, 553

environmentally assisted, 559, 926

Griffith criterion, 469, 482, 568,

935

intergranular, 532, 550, 601, 725,

833

mechanism maps, 591

mechanisms and morphologies,

533, 586

metals, in, 534, 926

modes, 485, 532, 833

polymers, in, 575, 939

fracture mechanism maps

Weertman–Ashby maps, 591

fracture toughness

biological materials, 586

ceramics, 621, 703, 890

composites, 900

high entropy alloys, 675

intermetallics, 724

metals, 673

parameters, 497, 507–508

polymers, 582

fracture toughness tests, 463, 606,

609, 624, 626

chevron notch test, 621

double cantilever beam test, 561

double torsion test, 561, 621

indentation test, 624, 626

J-integral test, 613

plane strain fracture toughness

tests, 606

free volume, 235–237, 941

Frenkel defects, 290

friction hill, 212

Fukui test, 259–260

functionally graded materials, 907

geometry of deformation, 424, 455

GLARE. See composites

glass

plastic deformation, 219, 222

specific volume, 27, 643

structure, 27, 945

temperature dependence and

viscosity, 222

glass transition temperature, 3,

28–29, 132, 136, 218, 220,

223, 576, 746, 782, 786, 788,

848, 940–941

glassy polymers, 27, 216, 237, 535,

575, 577, 584, 785, 942

graft copolymer, 30

grain boundary

ASTM grain size, 372

coincidence site lattice, xvii, 383

energy, 383

ledge, 384

mean lineal intercept method,

371–372

packing of polyhedral units, 386

sliding, 396

tilt, 375–377, 380, 387

triple junctions, 383

twist, 40, 52, 375, 586

grain boundary dislocation, 402

grain size

Hall–Petch equation, 398,

400, 402–403, 405, 407,

409–410, 548, 551–552, 562,

602, 667, 671, 689, 719–720,

887

Li’s theory, 402

strengthening, 667

Griffith failure criterion, 233

habit plane, 688, 696–697

hardness

Brinell, 243–246, 248

Knoop, 251–252, 626

microindentation, 242, 250–251,

285, 562

nanoindentation, xix, 242–243,

257–258

Rockwell, 244–249, 689, 958

Vickers (or diamond pyramid),

243–244, 247–249, 251–252,

254, 285, 624–626

Harper–Dorn. See creep

heat-resistant materials, 775

high-entropy alloys, xvii, 673, 676

high-strength low alloy (HSLA)

steel, 666–667, 672

Hooke’s law

generalized, 93–94, 96, 117, 161,

316, 358, 888

hot working, 424

hydride formation, 936

hydrigen damage

theories, 932

hydrogen damage

metals, 931

hydroxyapatite, 42, 49–50, 275

hysteresis, 43, 80, 151, 847, 858

idealized stress–strain curves,

695

impact testing, 598–599

imperfections in polymers,

414

imperfections, point and line defects,

286

implants, 4, 6, 46, 846, 911

Inconel, 648–649, 674–675, 911

independent slip systems, 349, 396,

440, 725

Inglis equation, 470, 473, 480

instrumented Charpy impact test,

604

interfaces in composites, 875–876

interfacial bonding, 543, 877

interfacial defects, 369

interlaminar shear strength test,

618

intermetallic

compounds, 566, 662, 713, 728

intermetallics

composite route, 727

ductility, 724

effect of ordering on mechanical

properties, 717

environmental effects, 728

gold-based, 711

ordered, 711, 714, 721, 724–725,

728

dislocation structure, 714

ductility, 725

environmental effects, 728

fatigue, 720

Hall–Petch, 719

macroalloying, 725, 727

microalloying, 666, 725

pesting, 712, 714, 948

internal friction, 649–650

internal obstacles, 405

interstitial point defect, 415

interstitial solid solution, 637

interstitials, 293–295, 299–301, 348,

642, 649–650, 765
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ion implantation, 302–303

irradiation, 296, 299–301, 415, 553

isotactic polymer, 31, 415

isotropic hardening, 230

Izod test, 599, 602, 958

J2 criterion, 229

J-integral, 612

jogs. See dislocations

Johnson–Cook equation, 192, 396

Johnston–Gilman equation, 357

Kear–Wilsdorf. See dislocation(s)

Keeler–Goodwin diagrams. See

formability

keratin, 42, 46, 48–49, 51, 58, 742

kinematic hardening, 214, 231

kinks. See dislocation(s)

knock-on, 299

ladder polymer, 30

laminated composites. See

composites

Larson–Miller parameter. See creep

lath, 684–686

ledges. See grain boundary

limiting draw ratio, 260

line defects. See dislocation(s)

line tension. See dislocation(s)

lineal intercept, 371–372

linear elastic fracture mechanics

applied to fatigue, 834

linear elastic fracture mechanics

(LEFM), 462

linear polymer, 30, 132–133, 415

linear polymers, 30, 32

liquid crystal(s)

cholesteric, 39

director, 39

mesophase, 39

nematic, 39

order, 40

smectic, 39–40

thermotropic, 39

liquid metal embrittlement, 462, 928,

938

logarithmic decrement, 140, 650

Lomer–Cottrell. See dislocation

loss tangent, 140

low-cycle fatigue tests, 858

Lüders band, 263, 646

Ludwik–Hollomon equation,

191–194, 202

magnetic hard disk, 64

martensite

acicular, 686–687

ceramics, in, 703

habit plane, 688

lath, 685

lenticular, 684–685, 704, 706–707

mechanical effects, 688, 692

microcrack generation, 696

morphologies, 682

strain-induced, 695

stress-assisted, 695–696

structure, 682

twinned, 685, 687, 691

maximum distortion energy

criterion, 227

maximum shear stress criterion,

226

maximum stress criterion, 226

maxwell model. See creep

McClintock–Walsh criterion, 231,

233, 235

metallic glass, 29, 219–221, 223, 511,

820

microscopic deformation,

221

shear bands, 221

metals

elastic properties, 125

Meyers–Ashworth theory, 403

microalloyed steels, 666

Miller indices, 13

Möhr circle, xix, 77, 98–99, 101, 103,

231

Möhr–Coulomb failure criterion,

231, 242

molecular weight, 35–37, 414–415,

581, 785, 788–789, 842–843,

939–940, 942

monolithic MoSi2, 713

Mooney–Rivlin equation, 147–148

muscle, 43, 49, 52, 56, 58, 151,

268–270

muscle force, 268

myosin, 51, 56–57

nanocrystalline materials, 408–409

nanoindentation, 254

nanotechnology, 64, 67

nanotubes, 65

necking

Bridgman’s correction, 200

correction factors, 201

NiTiNOL, 697

Nix–Arzt equation, 792

octahedral sites, 291, 336, 649, 724

Olsen test, 259

Orowan equation, 350, 661

Orowan model, 660

orthotropic, 109, 113, 132, 134,

238–239, 241, 888

oxidation

ceramics, 948

metals, 925

polymers, 941

Palmgren–Miner rule. See fatigue

Paris–Erdogan equation. See fatigue

particle flattening, 739, 741

Patel–Cohen equation, 698

Peach–Koehler equation. See

dislocation(s)

Peierls–Nabarro stress. See

dislocation, persistent slip

bands

pileup. See dislocation

plastic deformation

compression, in, 210

glasses, 222

polymers, of, 214

tension, in, 562, 795

plastic zone, 490–494, 500, 503, 506,

608, 620, 830, 833, 835, 849,

927, 935–936

plastic zone size, 506

point defects, 66, 286, 290, 292, 295,

297, 299, 415, 449, 638, 690,

924

Poisson’s ratio, 83, 88, 91–93, 95,

105, 113–114, 128, 131, 159,

161–162, 185, 195, 219, 257,

472, 629, 882, 886, 889, 905,

957

pole figure, 454

polycrystals

elastic constants, 105

elastic properties, 125

Hill’s formulation of elastic

constants, 119

polyehtylene

neck propagation, 217

polyethylene, 6, 26, 30, 32, 35–36,

46, 72, 217–218, 414, 416,

577, 873, 879, 940, 943

bonding angle, 26
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polygonization, 445

polymer types

glassy, 216, 237

isotactic, 31, 415

lamellar, 33

spherulitic, 34

syndiotactic, 31, 415

tacticity, 31

polymers

atactic, 31

block copolymers, 703

branched, 30

cross-linked, 30, 32, 58, 141–142,

147, 576–577, 582, 873, 940,

defects, 415

graft copolymers, 30–31

isotactic, 31, 415

ladder, 30

linear, 30

plastic deformation, 214

random copolymer, 30

semicrystalline, 216–217, 414–415,

535, 579, 581, 842

syndiotactic, 31

thermoplastic, 218, 503, 842, 848,

873–874, 890, 943

thermoset, 576, 582, 873–874, 890,

940

polypeptide, 51, 53

alpha helix, 53

beta sheets, 51

porous materials, 737

post-yield fracture mechanics, 510

precipitate particles, 655, 659,

661–662, 665, 668

precipitates at grain boundaries,

650

precipitation hardening, 424, 652,

818

principle of superposition, 85

prismatic loop, 311, 314, 544

production of point defects, 294

prostheses, 5–6, 846–847

proteins, 49, 51, 56, 59, 64, 153, 579

pseudoelasticity, 697

punch-stretch tests, 262

pure shear, 95, 103, 105, 237, 639

quasicrystals, 38

R curve, 506–507, 559, 588, 845

radiation damage, 298–299, 415,

925, 942

radiation effects, 338

Rankine criterion, 226, 229

reinforcements, 65, 875–876

residual stress, 153, 625, 628, 890

resilience, 197

resilin, 58, 274

Reuss average, 121

rubber elasticity, 147

Salganik equation, 131

sandwich structure, 42, 731

Schmid factor, 432–434, 437–438,

448–449

Schmid law, 251, 432

Schottky defects, 290–291

second-rank tensor, 105

Seeger cascade, 296

Seeger model of irradiation damage,

299

Seeger theory, 351

semicrystalline polymers, 216, 414,

576

sensitization, 924

serrated stress–strain curve, 648

servohydraulic testing machine, 857

sessile dislocation, 330

shape memory effect, 61

shear

banding, 534

coupling, 906

deformation, 136, 436, 577, 893

modulus, 82, 88, 113, 120, 135,

140, 191, 219, 288, 337, 354,

395, 524, 662, 671, 690, 734,

749, 882, 889, 896, 905

pure, 103

yielding, 216, 237, 577, 579, 584,

943

SiC whisker, 67, 798

silicides, 711

silicon carbide, 3, 116, 129, 870,

874–875, 879, 886, 890, 892,

909, 914, 948

silk, 59, 274

single crystal blade, 779

skin, 1, 9–10, 49, 53, 57, 61, 100,

159–160, 273, 731, 909

slip

bands, 303, 401, 535–537, 830

conjugate, 438, 833

cross, 344–345, 440

direction, 322, 332, 389, 430, 436,

716

lines, 221, 438–439

markings, 332, 439

planes, 254, 295, 328, 332, 346,

354, 432–433, 452, 534,

661–662, 717, 830, 833

primary, 438, 723

system, 336

systems, 251, 334, 347, 436–438,

440, 452

Snoek effect, 649, 691

softening mechanisms, 448

softening point, 224

solid metal embrittlement, 926, 938

solid solution strengthening

interstitial solid solution, 637

solid sulition strengthening

elastic Interaction, 639

solid sulution strengthening

interstitial solid solution, 637

spinodal decomposition, 657, 684,

691

sponge spicule, 60

stacking fault, 325, 327–328, 440,

716

stainless steel, 4, 198, 200, 211, 301,

328, 402, 542, 551, 686–687,

695, 723–724, 755, 767–768,

801, 829, 924, 926–927, 929

statistical analysis, 512

stereographic projections, 428

stiffness, xvii, 7, 33, 35, 41, 43, 46,

62, 105–106, 108, 110,

112–113, 119, 134, 156, 162,

170, 172, 174–177, 185, 197,

207, 257, 268, 275–276, 579,

590, 651, 727, 850, 877, 885,

888, 908, 914

storage modulus, 139–140

strain

engineering, 164, 212, 427

plane, 95, 187, 252, 465, 479, 483,

488, 492, 500, 507–508, 510,

606, 608, 620, 840, 882

point, 646

rate, 136, 191–193, 197, 200,

202–203, 215, 218, 223, 236,

259, 269, 276–277, 285, 309,

350–351, 354, 356, 393, 395,

509, 546–547, 563, 581, 584,

586, 598, 600, 603, 611, 646,

648, 650, 750, 760, 762, 764,

766, 770–772, 790, 793–796,

798, 803, 806

964 Index

www.cambridge.org/9781108837903
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-83790-3 — Mechanical Behavior of Materials 3rd Edition
Marc A. Meyers , Krishan K. Chawla
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

shear, 85, 89, 103, 221–223, 288,

313, 322, 349–351, 389, 437,

443, 448, 451, 555, 692–693,

697, 699–700, 706, 766, 794,

826, 896, 906

true, 79, 189, 197, 200, 208

strain aging, 647–648, 672

strength of martensite, 688, 691

strength of real materials, 66

stress

compressive, 78, 102, 117,

211–212, 236, 275–276, 472,

555, 568–569, 571, 614, 639,

693, 732, 778, 829

concentration, 340, 342, 400–401,

405, 410, 469–472, 482, 488,

534–537, 541, 554–555, 561,

565, 587, 646–647, 657, 830,

890, 927

engineering, 80, 196, 205, 207,

209, 211, 427, 747, 751–752

hydrostatic, 94, 117, 226–227,

235–237, 641, 692, 740, 799,

932

linear, 239

nominal, 491

plane, 94, 161, 238–239, 262,

476–477, 479, 483, 495, 500,

502, 507, 509–510, 608

tensile, 78, 84, 102, 146–147, 166,

190, 197, 216, 233, 253, 433,

448, 469, 472, 485, 487, 499,

515, 519, 556, 562–563, 566,

568, 613, 618, 620, 639, 645,

648, 693, 745, 799, 818,

829–830, 849, 890, 895, 901,

906, 927, 933, 944

true, 80, 146, 189–190, 196, 208,

211, 748, 816, 818

uniaxial, 83, 86, 93–94, 190, 200,

225, 227, 236, 430, 547

stress concentration factor, 469

stress corrosion cracking (SCC),

926

stress required for slip, 430

stress singularity at crack tip, 522

stress–strain curve, 197, 199, 698

stretching, 80, 143–144, 147, 149,

157, 214, 218, 258–260, 265

structural design elements, xvii, 41, 43

subgrains, 369, 445

superalloys, 650, 652, 665, 674–675,

745–746, 752, 762, 775–776,

778–779, 793, 911

surface energy, 286, 299, 411, 466,

468, 476–479, 482, 564, 663,

665, 935, 938, 943, 947

swelling, 301, 921, 925, 939–941

Swift test, 259

Taylor–Orowan, 349

tendon, 9, 54, 56, 271–272

tetragonal distortion, 640

tetrahedral sites, 291

texture, 81–82, 261, 388, 398, 445,

452–454

texture strengthening, 452

theoretical shear strength, 67, 287,

770

theoretical tensile strength, 465

thermal barrier coating, 779

thermal stress, 828, 889

thermal stresses, 558, 572, 876

thin films, 63, 160, 339, 344, 357, 627

tissue, 5–6, 9, 46, 57, 153, 156, 701,

939

torsion, 87, 101, 140, 174, 187–188,

230, 236, 430, 621

toucan beak, 46, 49, 58, 743

toughness

particle toughening, 890

transformation toughening, 890

transformation-induced plasticity

(TRIP), 683, 695

tridimensional defects, 411

TRIP steel, 671, 695

turbine, 22, 68, 730, 770, 775,

778–780, 909

twin boundary, 327–328, 379, 383

twinning, 35, 192, 220, 380, 388–395,

399, 406, 455, 548, 571, 648,

671, 673, 685, 687

uniform strain, 197, 200, 205, 207,

209, 259, 720

vacancy loops, 314

viscoelastic polymer, 782, 786

viscosity, 28, 36, 61, 136–137,

218, 222–224, 746, 783,

794, 848

Vitalium, 6

void

octahedral, 292

tetrahedral, 292

Voigt average, 119, 130

volumetric defects, 369

volumetric strain, 555

von Mises criterion, 230–231, 235,

237, 242, 725

Wachtman–MacKenzie equation,

126

waves, 77, 82, 304, 357, 811

Weibull distribution, 513, 517, 864,

907

Weibull modulus, 515, 517–518, 566,

617, 907, 957

whiskers, 66–67, 417, 534, 797,

873–874, 886–887, 891

Wigner effect, 296

Williams, Landel, and Ferry (WLF)

equation, 788

wire drawing, 201, 261, 406, 452

Wöhler curves, 812

work hardening, 77, 198, 443,

671–672, 829

yield criteria, 228, 242, 259

Young’s modulus, 43, 81–82, 86, 88,

95, 113–114, 119–120,

123–126, 130–131, 147, 159,

161–162, 164, 167, 169–170,

172, 175, 205–207, 209, 219,

267–268, 274–275, 355, 408,

413, 425, 427, 448, 452, 466,

468, 503, 507, 534, 614, 625,

628, 731, 734, 783, 880–882,

884–885, 887–888, 905,

957–958

Zachariasen model, 27, 221

Zener anisotropy ratio, 110

Zerilli–Armstrong, 193

Zircaloy, 301, 774, 780, 807

zirconia-toughened alumina (ZTA),

704

Index 965

www.cambridge.org/9781108837903
www.cambridge.org

