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40°<111> 357,358
3IVM model 678, 679, 681-683

Abbruzzese-Liicke equations 317
abnormal grain growth 92,99, 100, 102
abnormal subgrain growth 349
accelerated damage 820, 822
activation energy 62, 63, 65, 413, 416, 423—
425, 608
active slip system 116, 119
adaptation 185, 189, 197, 829-831, 834, 835,
841, 842
adaptive control 185
adaptive grid 652
ALE see Abbruzzese—Liicke equations
aluminium
alloy 611
aluminum 470, 676, 677, 681
alloy 146, 156-160, 162, 164, 172, 174,
175, 177, 343-345, 348, 351, 766,
770, 805-807, 810, 811
cold rolling 689, 690, 697, 700-702,
705,707,708, 717,719, 721, 722
hot rolling 688, 689, 695, 696, 699, 700,
707, 711-713, 715-717, 722
sheet 705-707, 717,723, 725
anelasticity 786
anisotropy 115, 117, 124, 129, 131, 134-136,
139-141, 327, 332, 334, 335, 338,
340, 371,431, 459, 462, 463, 473—
475, 492, 496, 530, 705, 715, 717,
720,721,723, 764, 766, 772
ANN see artificial neural network
annealing 343, 345-347, 350, 351, 677, 680—
682, 688-691, 697, 702, 705, 708,
716-718
annealing model 305
antiphase boundary 386

APB see antiphase boundary

applied stress 37, 274, 281, 285, 286

Arrhenius relation 413, 422

artificial intelligence 185

artificial neural networks 185-188, 829, 832,
842

ASY see axially symmetric model

austenite 836, 838

automotive crash 795

automotive part 771

average orientation 124, 127

axially symmetric model 598

back-diffusion 256, 264
back-scattered diffraction 121
Barlat
YLD89 784
YLD96 784
Bauschinger effect 780, 781, 785, 786, 788
Bauschinger type behavior 406
benchmark tests 779
bending 777, 778, 780
binary alloy 747
birdstrike 801-803
body-centered cubic 123
Boltzmann automaton 57, 72, 73
boundary condition 89, 90, 437
at cell boundaries 14, 16, 25, 26
at moving interfaces 4, 9
at surfaces 23
boundary migration 616
brass 545, 546, 556, 557
Brillouin zone 439
brittle-to-ductile transition 413, 414, 423, 424
bulk modulus 594
Burgers vector 415, 424, 431-433, 435, 436,
440, 475, 486
Butler-Volmer relation 582
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CAFE method 251, 254, 261, 264-267
Cahn-Allen field relation 501, 505, 507
Cahn-Hilliard equation 38, 40, 46, 274, 281,
282
calculated stress-strain curve 594
calculated yield stress 595
CALPHAD 3,4
carburization 26, 28, 29
casting 243,677,678
Cauchy stress 120, 124, 125
CDF see coordination distribution function
cell diameter 591
cell size 9, 14, 15, 17,23
cell switch 64
cellular automata 57, 58, 60, 61, 63, 67, 68,
74, 253, 254, 258, 297-299, 301-
304, 745
cellular structure 437
cementite 21, 24, 25, 30-32
CET see columnar-to-equiaxed transition
CFD see computational fluid dynamics
channels 779, 781
ClaNG model 678
climb of dislocations 609, 612
cluster parameter 595, 597, 601, 605
clustering 192-194
clusters 639-642
coalescence 818, 820-822
coarse graining 67, 361, 429, 437
coarsening 37,39, 44,47,274,281,282,284—
286, 288, 289
coherence stress 390, 391
cohesive energy 630
cohesive model 629, 631-634
cohesive strength 630, 632, 634
coil annealing 699
cold rolling 677, 682
collapsed element 623
collision rule 67-70
columnar grains 536
columnar-to-equiaxed transition 251, 254,
264
compaction 657-662, 664, 667, 671
competitive growth 23
composite
Fe/Ag 598
W/Cu 601
ZrO5/NiCr 80 20 589
composite model 447,453, 615-617
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compression test 711

computational cells 823

computational fluid dynamics 746

computational fracture mechanics 795

concentration 746749, 751-754, 756

conservation law 432, 441

constant crack tip opening angle 625

constitutive equation 481, 482, 8§18

constitutive laws 586

constitutive model 692, 693, 709, 711, 723

constitutive sintering models 665

constitutive softening 805

constrained plasticity 513, 523

contact friction 778

continuity equation 309, 311

continuous cooling 22

continuous time 81, 111

continuum 58, 61, 68, 71

continuum theory 433, 434

continuum thermodynamics 501, 504

contour integral 627

convected coordinate system 766

coordination 311, 312, 314, 315, 318, 323,
324

coordination distribution function 313

copper 206,211,212, 218, 220, 223

correlation function 437

Cosserat theory 515

Coulomb friction condition 769

coupling 811

CPFEM see crystal-plasticity finite element
method

crack 220-222, 523, 524, 623-628, 630, 632

crack propagation 823, 825

crack tip opening displacement 622

crack-tip plasticity 413, 414, 417-419, 423—
425

cracking 658, 660, 661

creep 445, 446, 449-452, 607-609, 611-617

creep test 607

critical damage 796, 797

critical events 361, 364, 366-368, 370

critical phenomena 441

critical resolved shear stress 118, 375

CRSS see critical resolved shear stress

crystal plasticity 62, 66, 115, 126, 128, 134,
139, 145, 155, 156, 161, 163, 172,
177, 501-503, 507, 508, 513-515,
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517, 522-524, 526, 529, 532, 535—
537, 546, 548, 556, 557, 676
finite element method 459, 471, 561,
562, 564, 568, 571
theory 346
crystal structure 123
crystal-plasticity finite element method 676
crystalline strip 501, 502, 507
crystallographic
lattice 750
orientation 122, 312, 343, 562, 565
plane 115
slip 529, 530, 532, 533, 539, 543
texture 115, 121, 128, 134-136, 145,
154, 161, 172, 177, 543, 561, 569,
570, 728,737, 740, 741
CTOA see crack tip opening angle
CTOD see crack tip opening displacement
cup drawing 175, 176, 566, 571
curvature driven grain growth 319, 320, 323,
325
curvature driven growth 361, 370
curvature driven motion 368, 369
curvature flow 327

damage 817-826
damage development 805, 806
damage percolation 805, 806, 810, 811, 814
DDD see discrete dislocation dynamics
deep drawing 561, 566, 570, 571, 720, 721,
723
deformation 304, 305
band 539
bands 537
gradient 116, 122
incompatibility 501, 502, 505, 507, 508
model 304
rate 116-120, 123-126, 129-132
spin 116, 117
texture 343
twinning 543-546, 548, 550, 554-557
zone 343-347, 350, 352, 355, 357, 358
degradation 817
dendrite 251, 252, 259-261, 263, 745, 748,
750, 754, 756, 757, 760
dendrite arm 751, 754, 759
dendrite tip 745, 756
dendritic growth 650, 651, 655
design 777,778, 780

design sensitivity 653
deviatoric crystal stress 118
DICTRA 4,5,7,8,17,19,28-34
diffraction technique 121
diffuse interface 37-40, 43
model 271, 274, 277, 286, 327, 329,
331, 333, 335, 340
diffuse interface model 327
diffusion 3-14, 16, 17, 19, 21, 26, 28-30, 32,
33, 61, 62, 67, 70, 327, 328, 331,
333, 338
dimples 818
direct design method 765
discrete dislocation dynamics 397, 413, 417,
425
discrete dislocations 429-431, 434
dislocation 201-204, 206-221, 224-226, 678,
679, 683
annihilation 613
character 381, 384, 385
core 376, 380, 381
density 121, 213, 218, 220, 222, 224,
225, 432-434, 436, 438, 440, 441,
446, 449, 450, 452, 453, 690, 692—
698
tensor 431-436, 514,515
dipoles 609, 612, 617
dissociation 376
dynamics 49, 202-204, 210, 214, 215,
217, 225, 291, 397, 399, 430-432,
439-441
interaction 431, 438, 440
nucleation 414, 416-418, 420, 424
pattern 441
reaction 430, 431
segmentation 378
segments 430
self-interaction 376, 379, 385, 392
single 612,617
sources 403-408
structure 121, 159
evolution 609, 616
velocity 416, 417, 420, 421, 423-425
dispersion strengthening 375, 377, 384, 385,
389, 393
displacement field 430432, 439
dissipation 361, 364, 366, 430, 440, 441
potential 501, 504-506, 508
principle 504
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domain integral 627, 628

domain structure 39, 43, 278, 285, 286, 288,
289, 291

dome height test 135-137

drag force 303, 305

draw bending 779

draw-bend test 778, 782

driving force 3-5, 7, 33,57, 61-63, 73

Drucker-Prager-Cap model 658—660

ductile damage 818

ductile fracture 797, 798, 806, 810

ductile tearing 625, 632, 634

dynamic recovery 611, 613

dynamic recrystallization 86, 109, 110

dynamics of dislocations 203, 204

earing 715-717,720-723

EBSD see electron back-scattered diffraction

edge dislocation 437, 439

effective strain-rate 767

elastic anisotropy 561, 570

elastic energy 40, 45, 69, 274-277, 279-281,
283, 285, 286, 288

elastic modulus 117

elastic shielding 415

elastic stretch 116, 118, 125

elastic-plastic fracture mechanics 622, 633

elastic-plastic model 529

elastic-plastic springback 783

elasto-plastic formulation 766

electrochemical solids 580

electron back-scattered diffraction 94, 121,
266

electrostatic energy 40, 286

electrostrictors 573, 574, 577

empirical modeling 185-187, 195, 832, 834,
836

energy balance 504

entropy principle 504

EPFM see elastic-plastic fracture mechanics

equilibrium 72, 73

Eshelby tensor 480482

eutectic structure 327, 328, 336-340

explicit simulations 780

extra-hardening 524

face-centered cubic 123
FCC 475, 487, 490
fce-systems 501

Index

FDM see finite difference method

FE simulation 348, 349

FEM see finite element method

ferrite 836, 838, 840

ferrite precipitation 17, 19

ferritic steels 33

ferroelectric domains 45, 288

ferroelectric phase transition 43,289

fictitious strain 733

fictitious time 730, 731, 733

field variable 690

finite difference method 745-747, 751, 752

finite element 62, 66, 160, 175, 207, 213,
216-218, 220, 727, 728, 730, 731,
733, 735, 736, 738, 739, 808, 811,
813

finite element analysis 765, 772

finite element method 115, 131, 133, 134,
139, 141, 445, 459, 529, 534-537,
561, 563, 566, 575, 576, 585, 586,
650, 654, 658, 665, 669, 676-684,
710,711, 723, 746, 765

finite element modeling 778, 779

fix-end torsion 489-491

flanged channel 779, 781

flow rule 145, 149, 150, 155, 156, 161, 170,
175

flow stress 121, 128-130, 134—136, 140, 446,
450, 451, 688, 691-694, 696, 697,
700, 708, 709, 711,717

flow surface 124, 125, 127-132

fluid dynamics 57, 67, 68, 70, 73, 74

fluid flow 639, 641, 650, 652, 745, 746, 755—
757, 760

FOD see foreign object damage

force balance 419, 420

foreign object damage 795

forging 727, 728, 730, 731, 733, 734, 736,
737

formability 125, 134-137, 145, 146, 169, 705,
710, 717, 719, 721, 723, 805, 811,
812

forming 459, 463

Fourier transform 477, 479

fracture 621, 622, 624626, 629, 630, 632—
634

mechanics 621-623, 625, 626, 628, 632,
633
propagation 796
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toughness 413-416, 418, 421, 422, 424,
425
Frank—Read source 401, 404
free energy 329, 330, 332, 333, 501, 504-508
free standing film 400, 401, 404, 406, 407
free surface 400
free-end torsion 488, 489, 491
freezing 749, 751, 752
frequency distribution 598

gas-tungsten-arc 755
generalized continua 513, 515, 522, 523
generalized internal variables 504
geometric hardening 121
geometrically necessary dislocations 501,
514,517,518, 523
GIA see grain interaction
GIA model 465, 680, 681
Ginzburg-Landau equation 440
GND see geometrically necessary disloca-
tions
governing equation 327, 329, 330, 333, 340
gradient of internal variable 513, 518
grain 120, 139
boundary 61-64, 66,343, 347,350, 353,
398, 400, 404, 406, 408
boundary curvature 299, 301, 302, 307,
309
boundary diffusion 666, 667
boundary energy 309, 311, 319
boundary mobility 62, 64—66, 299, 301,
305, 307
boundary motion 309
coarsening 664, 667
fragmentation 539
growth 38,47,61,77,78, 81, 83-85, 87,
92-96, 98-101, 103, 104, 109, 298,
299, 301, 304, 307, 309, 327, 329,
334-336, 361, 370, 371, 745
interaction 469, 700
selection 254, 261, 266
shape 474,482, 485
size 78, 92, 96-98, 101-103, 109, 110,
309, 312, 313, 318, 319, 321, 322,
836, 838, 840
size effects 524, 578
structure 37, 252-254, 261, 266, 267,
333, 337, 340
Green function method 477
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green strength 661

grid structure 73, 74

growth 817-820, 822, 825, 826
metastable phases 25
stable phases 25

growth kinetics law 254, 258, 259

GTA see gas-tungsten-arc

Gurson-Tvergaard—Needleman model 820

HAGB see high angle boundaries

Hall-Petch effect 502, 510, 513, 524

Hall-Petch model 408

Hamiltonian 432, 438

hardening 116, 119, 121, 133, 134, 475, 483,
485, 486, 488-490, 492, 495

hardening behaviour 502, 505, 507

HEM see homogeneous equivalent medium or
homogeneous effective medium

Herring Condition 361, 364, 366, 367, 370

hexagonal close-packed 123, 285, 492

hexagonal metals 544

high resolution transmission electron mi-
croscopy 253

high strain rate 206

high strength low alloy 832

Hill quadratic yield 784

Hillert distribution 311

homogeneous effective medium 474

homogeneous equivalent medium 727

homogenization 429, 431, 438, 459, 513,
519-522, 524, 676-678, 688, 701,
702, 734-736, 738, 739, 741

hot deformation 346, 348, 349

hot rolling 676, 678-681

hot strip rolling 829

HRR-field 626, 627, 630

HRTEM see high resolution transmission
electron microscopy

HSLA see high strength low alloy

hydroforming deep drawing 763

hydrostatic pressure 146, 148, 161, 164, 167,
172

ideal forming theory 765, 772
bulk forming 765
design theory 766
sheet forming 765

image force 204

impact 800, 801
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implicit schemes 780
inclusion in a homogeneous effective medium
123
inclusion problem 522
incoherent particles 384, 385, 387, 391
inelastic deformation 115, 124
input pattern 186, 187, 192, 193
integration scheme 779
inter-particle dilational spacing 805, 808
interaction rules 73, 74
interface 327-329, 332-334, 337
dislocations 398-403
element 629, 630
velocity 748, 752
internal degrees of freedom 504
internal stress 777, 787
inverse problems 650, 652
inverse update scheme 302
IPDS see inter-particle dilational spacing
IPE see isotropic plasticity equivalent
irregular cellular automata 297, 298
isotropic hardening 448, 783-786
isotropic plasticity equivalent 769

jerky glide 614
J-integral 622, 624, 626—629

kinematic framework 447, 452-455

kinematics 483, 496

kinetic equation 446-449, 451, 453

kinetics 4, 13, 14, 19, 21, 24, 29, 30, 32, 61,
62, 64,78, 81, 86, 91, 95-97, 100-
102

Kroner model 434

Lagrangian scheme 530-532

Lamel model 466-469, 471

Lankford value 561

large strain 727, 736, 741

lattice Boltzmann automaton 67, 70, 72

lattice gas 57, 67-72

lattice mismatch 375-377, 388-390, 392, 393

lattice orientation 115, 116, 120, 133, 139,
140

lattice rotation 116

Laves phase 33

LE see local equilibrium

LEFM see linear elastic-fracture mechanics

Index

LENP see local equilibrium with negligible
partitioning

line energy 375, 376

line tension 375, 376, 386, 392, 400, 401
model 430

linear elastic-fracture mechanics 622, 796

linear elasticity 430, 433

linearization 474-476, 482

liquid phase 745, 752,753

local approach 817

local equilibrium 4
with negligible partitioning 3, 4, 13
with partitioning 12

localisation effects 823

localization 174-177, 474, 480-482

M-Cs3 24,26, 29, 30

M23Cg 24-26

macroscopic behavior 123

magnetic energy 40

matricity 589-594

model 591

matrix erosion tessellation 808

MCCG see Monte Carlo coarse graining

mechanical properties 829, 831, 832, 838-843

mechanical test 146, 169

mechanical threshold strength 134

melting 745, 748, 749, 751, 752

membrane element 766

mesh dependence 823

mesoscale 361, 370, 371, 429, 431, 432, 441,
818

metal fracture 802

metallurgy 727, 741

micro-tensile tests 397-399, 408

micro-texture 535

microchemistry 684

micromechanical models 540

microsegregation 260, 745

microstructure 85, 87, 89, 92-95, 99, 103,
104, 109, 251, 253, 254, 258, 261,
262, 429, 433, 439, 445, 446, 450,
452-455, 573-575, 578, 580, 587,
649, 650, 652-654, 675, 677, 678,
682, 684, 727, 728, 730, 731, 735,
805-808, 811, 814, 829-832, 835,
836, 838, 841-843

evolution 37, 44, 46, 50, 61, 271, 272,

274,275,271, 282, 283, 290, 292
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formation 327, 340

modeling 829, 836

simulation 705, 713
microstructure-based model 445, 446, 455
MicroStructureMonitor 831, 836, 837, 839,

841, 842

microvoids 805
minimum creep rate 608, 616
minimum plastic work

path 765, 766

proportional true strain path 767
Mises equivalent stress and strain 594
misorientation 297, 305, 307
mixture of experts 197
MLP see multilayer perceptron
mobility 6, 11, 62-64, 309, 319
modulus mismatch 393
molybdenum 218
Monte Carlo coarse graining 438
Monte Carlo method 77, 80, 81, 101, 347, 349
morphology 746, 748, 750, 754
moving interfaces 4,9
MTS see mechanical threshold strength
Mullins Equation 361, 363, 366
multi-cell calculations 23
multi-component systems 3-5
multi-grain 465, 469
multi-parameter model 447, 451
multi-step 728, 741
multicomponent alloys 331, 335
multifield model 501
multifunctional materials 574
multilayer perceptron 185, 188-190, 194,

195, 832

multiple solutions 462
multiplicative decomposition 116
multipole expansion 435
multiscale approach 501
multiscale asymptotic developments 519
mushy zone 751, 756-758

nanoscale 115

Navier—Stokes equation 67, 69, 70
ND see neutron diffraction
negligible partitioning 3, 4, 13
network training 189, 194

neural networks 236

neutron diffraction 121
Nix—Freund model 398-402, 404

non-equilibrium 73

non-faceted growth 754

non-local behaviour 513

non-local effects 434

nucleation 92, 93, 97-101, 109, 818, 820-823
law 254, 259
mechanism 347

nucleus 343, 345, 353, 357

numerical simulation 333

obstacle arrangement 376, 385
obstacle potential 332, 333
obstacle stress 377, 386, 389
ODF see orientation distribution function
olivine 495, 496
OM see optical microscopy
on-line model 839, 841
one-parameter model 446, 447
OOF 573-578, 581, 582, 584-587
optical microscopy 253
optimal design 652, 654, 655
optimization 765, 766, 769, 777
optimum initial blank 765, 766, 768,
769
optimum preform 770-772
procedure 767-769
order parameter 431
order strengthening 375, 377, 386, 389, 393
ordered intermetallic phase 45, 282
orientation 57, 58, 61-63, 65, 66
distribution 120-122, 124
distribution function 115, 120, 121, 126,
304, 459, 469, 561, 562, 565
gradient 344, 345
selection mechanism 357
oriented growth 354
Orowan process 375, 384-386, 389
overaged crystal 392
overfitting 185, 195, 197, 198

pair correlation function 437
para-equilibrium 3, 4, 14, 17, 34
parallel computing 84
partial dislocations 391, 392
particle 677, 678, 682
arrangement 376, 382-384
cluster 806
distribution 390
pinning 87, 101, 103
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radius distribution 375, 383, 386
shearing 382
size distribution 383, 393
strengthening 375
velocity 68, 69
particle-stimulated nucleation 343, 351, 353,
689
partitioning 12, 13
path dependence 628, 629, 634
pattern 217,219
pattern recognition 185, 186, 190, 191
PCA see principal component analysis
PDF see probability density function
PE see para-equilibrium
peak-aged crystal 389, 392
penalty method 767, 772
penalty term 433
percolation 641
perforation simulation 802, 803
periodic boundary condition 437
periodic homogenization 521
PFT see pseudo-front tracking
phase change 727
phase diagram computations 254, 266
phase field 501, 505
phase separation 38, 271, 280, 283
phase transformations 37, 39, 42, 47, 61, 73,
271, 272, 274, 279, 280, 286, 288,
290, 291
phase transition 272, 288, 327, 329, 333, 335,
340, 745, 747
phase-field method 37, 38, 47, 49, 50, 251,
252,254, 263, 271, 272, 274, 285,
286, 289-291, 650, 654
phase-field model 327-329, 332, 333, 335,
340, 430, 431, 434, 440
physical models 829, 833, 835, 842
piecewise linear interface calculation 255
piezoelectrics 573, 575, 577, 578
plane strain compression 536, 556, 557
plastic
anisotropy 561, 570, 780
deformation 213, 225, 445, 446, 450,
451, 453, 455
deformation gradient 116
flow 115, 125,130
potential 124, 126, 128, 133, 141
stiffness 123, 124
work 149, 150, 172, 173

Index

zone 415,418
pluggable physics 585
point defects 432
Poisson’s ratio 594
pole figure 138
polycrystal 529, 534,535, 538, 544, 545, 547,
554-557,770
plasticity 121, 122, 141
yield surface 490, 491
polycrystalline aggregates 520, 524
polycrystalline material 115
polygonization 438
polyphase material 115
porosity 160, 161, 818-822
porous materials 819
Potts model 78, 84
powder 657-663, 668, 671
power law 118, 130
PPM2OOF 575, 576
precipitates 160, 279, 281, 283-285
precipitation 42, 44, 232-234, 240-243, 245,
246, 745
predictive fracture 795
preform design 766, 770
primary creep 608, 615
primary phase formation 254, 257
primary static recrystallization 64
principal component analysis 194, 196
probability density function 77
process automation 829, 830, 832, 833, 835,
836, 842
process chain 687, 689, 690, 695, 699
process simulation 832
pseudo-front tracking method 251, 254, 255,
263, 266
PSN see particle-stimulated nucleation

quasistatic loading 818

r-value 561, 566

radial basis function networks 185, 191-193,
195

radial basis functions 191-193, 832

radius of curvature 778

rate dependence 413

rate sensitivity 475, 530, 551

RBF see radial basis functions

RBFN see radial basis function networks

reaction—diffusion 68
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reaction-diffusion model 441

rechargeable batteries 573, 575

recovery 116, 237, 238, 240-243, 692, 694,
695, 697, 702, 705, 709, 711, 716,
717,719,727

recrystallization 57, 61, 64-66, 73, 77, 78,
81, 84-86, 89, 92, 93, 96-104, 109,
110, 233-236, 240-242, 245, 246,
343, 345-347, 349-355, 357, 358,
680-682, 684, 688, 689, 691, 692,
694-697, 699-701, 705, 707, 709—
713, 715, 716, 722-724, 727-733,
738, 740-742

recrystallization texture 344-346, 350

reference frame 5-8

relaxed constraints 463

remeshing 727, 733, 741

renormalization 441

representative volume element 818

residual stresses 590, 595, 597, 604, 787

resolved shear stress 117, 118

resonance method 601

reverse loading 152, 158, 172

rheology 639

rigid-plastic formulation 766

Rodrigues space 121

roll force 702, 703

rolled products 688-690

rolled stainless steel 120, 121

rolling 688-691, 697, 698, 700-702, 705-
708, 711-713, 715,717, 719-725

rolling mill 829, 830, 832, 836, 837, 841

room-temperature creep 787

rotation 116, 118, 133-135, 485

Rousselier model 820, 823

R/t ratios 783, 786

r-value 720

scaling relation 413, 417, 423-425
scanning electron microscopy 253
Schmid tensor 116, 475, 484

SDD see stochastic dislocation dynamics
SDF see size distribution functions
secant approximation 476, 482

second gradient 513-515, 517, 518, 523
second phase 160

second phase particle 805-807, 809, 811
secondary creep 608, 609

secondary phases formation 256, 258

853

segregation 244, 677
self organizing maps 194
self piercing rivets 799
self-consistent 432, 438, 441
embedded cell model 591, 593
model 465, 469, 471, 483, 495
theories 123
SEM see scanning electron microscopy
semi-brittle fracture 413, 415
semisolids 639
sensitivity analysis 653
SFE see stacking fault energy
shape factor 313,319, 321, 322
shapeless cellular automaton 298
shear stress 117
sheet forming 145, 154, 161, 173, 175, 177
sheet forming processes 765
sheet metal 811
sheet processing 706
sheet tension 777, 780782, 784, 786, 788
shell elements 783
shock wave 218, 223
SIBM see strain induced boundary migration
sidewall curl 778, 781
simple shear 501, 502, 507
simulation 361, 366, 369, 370, 840
single crystal 116, 122, 123, 131, 218-220,
223,413, 414, 423, 513-515, 517,
519, 523-525
sinter distortions 670, 671
sinter forging tests 667, 668
sintering 657, 658, 664—-671
size distribution functions 309, 313
skeleton lines 590, 591, 593, 596, 599
skew symmetric tensor 116
slanted fracture 822
slip 473, 475, 483-486, 488, 489, 492496
direction 116, 118, 119
hardening 554, 555
plane 116, 118, 119
systems 437, 459-462, 464, 469, 470
SLR see special linear relationship
snap back 826
softening 621, 634
solid elements 783
solid state transformation 745
solidification 235, 237, 243, 246, 251-254,
256-258, 260, 261, 263-266, 327,
328, 333, 335, 336, 338, 339, 639,
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649, 650, 652-654, 745-749, 753—
756, 760

solute diffusion 745, 747

SOM see self organizing maps

source model 399, 405

SPC see strong pair coupling

special linear relationship 317

spin 122, 123

SPR see self piercing rivets

springback 777-782, 784-788

SST see standard stereographic triangle

stacking fault energy 543, 544, 547

stainless steel 134, 139

standard stereographic triangle 108

StaRT model 680-682

state variable 687, 690-693, 703

statistical mechanics 437

steel 467, 469, 470, 677, 683, 728, 733, 734,
736, 739

steel industry 831

stiffness 124, 125, 131, 132, 134, 139

stochastic dislocation dynamics 210

stochastic force 210

strain gradient 517-519, 523

strain hardening 156, 158, 159, 174, 544-546,
548, 554, 555, 557, 705, 708, 709,
717,718, 720, 780

strain induced boundary migration 353

strain rate 115, 116, 120, 122, 124-126

strain-rate potential 161, 169, 766

Srp93 766
Srp98 769

strengthening mechanisms 376, 382, 384, 393

stress equilibrium 378, 382

stress exponent 613, 614

stress field 203, 209, 212, 215-218, 220, 225

stress space 124, 126-130

stress-strain curve 406, 407, 608

stretch bending 779

stretch flange 805, 807, 811-814

strong pair coupling 387

structure evolution equation 448, 451, 453,
455

subgrain boundaries 611, 615,617, 618

subgrain strengthening 616

superalloy 387,393

superdislocation 386, 387

superposition principle 215

supervised training 194

Index

surface diffusion 666
suspensions 639, 640
switching probability 62—-64
switching rule 62, 64
symmetric tensor 116
symmetry 432

tangent approximation 482
tangent modulus 594, 595
target pattern 186
Taylor factor 121, 127, 128, 462, 692, 694,
720
Taylor model 126, 534, 537
TEM see transmission electron microscopy
temperature field 746, 754, 757
temperature simulation 707, 709, 711-715,
722
tempered martensitic steels 615, 616
tensile strength 829, 831, 832, 839, 841, 842
tension-compression 781
ternary alloy 329, 338, 339
tertiary creep 608, 609
texture 61, 66, 304, 305, 361, 371, 459, 463—
465, 467-469, 473, 475, 483, 485—
490, 492, 493, 495, 496, 584, 677,
678, 680-684, 688-690, 692, 693,
699-701, 703
component 561-567, 570, 571
evolution 103, 121, 254, 266
simulation 701, 711, 712, 715, 720, 722
thermal activation 210, 214, 413, 414, 425
THERMO-CALC 4
thermodynamics 3, 4, 30, 441
thermomechanical
process 115
processing 343, 705, 716, 720, 723
simulation 691
Theta projection concept 609
thin film 49, 278, 280, 288-290, 397-401,
403, 404, 408, 502, 508
plasticity 397, 398, 401, 403
thixotropy 639
threading dislocations 398, 403
through process model 687
through-process modeling 676, 677
through-thickness 677
through-thickness compression 492
Ti-alloys 613
time scale 429, 432, 440



Index

time scaling 85

time-dependent springback 786
Titanium 546

tool 778,781,782

tooling 777-780, 782, 788

torsion 473, 488—491

TPM see through process model
training data 186, 197

training patterns 832, 834

transfer coefficient 28-32
transformation 3, 4, 10, 13, 16, 30, 32
transformation probability 64, 66
transformation rules 57-61

transition metals 413

transmission electron microscopy 401
triaxial tests 659, 661

triple junction 301, 302, 334, 335
triple point 314

trivalent mosaics 312, 319

TTC see through-thickness compression
tube hydroforming 763-766

tungsten 413, 415-417, 423, 424
turbulence 67

Turnbull equation 62

twin hardening 555, 556

twin volume fractions 547, 556
twin-matrix interfaces 554, 555
twinned fraction 486, 487

twinning 474, 475, 483-487, 492, 493
two-parameter-model 612, 617

UMAT subroutine 534

underaged crystal 389, 392

undercooling 251, 252, 258-260, 263, 266,
745,748,752

unsupervised training 194

upper bound 63

USER-materials 821

855

validation data 186, 197
variational method 497
velocity gradient 116, 117, 122
virtual crack extension 624, 627
virtual experiments 574, 576
viscoplastic inclusion 478
viscosity 639-641, 643

viscous glide 614

Voce 485,492,494

void coalescence 810-812

void volume fraction 818, 820-822, 824
VPSC model 724

wafer curvature 397-399

weighting factor 592, 593

weighting function 133

weld pool 745, 746, 748, 755, 756, 758, 760
welding 745, 746, 748, 755-757, 760
wetting 327

work hardening 684, 689, 692, 695, 702, 709

X-ray diffraction 121
X-ray texture 561, 562
XRD see X-ray diffraction

yield behavior 821

yield function 145, 146, 149, 150, 155, 159,
161, 162, 164-168, 172, 173, 175

yield locus 723

yield strength 691, 697, 702, 716, 719, 720,
829, 831, 834, 838, 841

yield stress 232, 236, 237, 244, 245, 448, 450

yield stress potential 766

yield surface 126, 128, 133-136

analytical 571

zirconium 492



