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current material, 61, 63—68
initial material, 61, 63-68
spatial, 61, 63-64, 87-90
current configuration, 63, 67, 68, 74, 76, 92, 116, 119, 202

damage, 1, 209, 239, 289, 344, 375-410, 414, 426, 434

damage effect tensor, 403, 423, 426

damage strain tensor, 382, 384, 388, 395, 481

damage-elastic strain tensor, 382, 388, 395, 402—404

deformation gradient, 85

density, 87, 113, 117, 122, 127, 200, 201

deviatoric dissipative stress tensor, 352

deviatoric stress tensor, 34, 36, 349

directional derivative, 37

displacement vector, 65, 75, 93, 170

dissipation function, 199, 209, 257, 258, 261-263, 266, 267, 270, 271, 277, 279,
288, 303, 470, 473-474

dissipative Cauchy stress tensor, 228

dissipative entropy, 292

dissipative stress tensor, 148, 286, 287, 350, 438

dot product, 17, 22, 25

double-dot product, 21, 27, 32

dummy index, 18, 20, 34

dyad, 19

effective compliance tensor, 388, 394, 397, 405
effective shear stress, 426—427

effective stress tensor, 401-403, 405, 406, 410, 413, 420-423, 434, 485
effective Young’s modulus, 412

Einstein summation convention, 17-19

elastic strain tensor, 21, 27, 52, 318-320, 383
energy equation, 220, 221, 226-228
engineering stress, 178, 182

entropy, 11, 12, 194-197, 203

entropy rate, 204, 228

equation of state, 193, 437, 438

equilibrium equations, 143, 146, 152, 154, 159

first law of thermodynamics, 13, 194, 196, 213, 214, 220, 221, 227
first Piola—Kirchhoff stress tensor, 137, 138, 140, 144

fluid dissipation function, 227

fluid strain rate tensor, 93, 227, 438442

fluid stress tensor, 140, 148, 152, 439

fluid vorticity tensor, 94, 227

Fourier’s law, 226, 311, 312, 315, 317
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fourth-order identity tensor, 30
fourth-order symmetric identity tensor, 34, 475480
free index, 18, 21

Green—Lagrange strain tensor, 68, 72-87

heat conduction, 226, 257, 311-316, 326, 327, 373

heat equation, 247-249, 253, 286, 465

heat flux vector, 10, 198, 203, 215, 218, 219, 264

heat input rate, 203, 214, 219, 251

heat source per unit mass, 198, 203

Heaviside function, 16, 378, 379, 381, 390-391

Hooke’s law, 20, 28, 52-54, 167, 301, 317-319, 323, 328, 403
hyperelastic, 317-319

ideal gas, 438, 444, 445

incompressible fluid, 129, 440, 443

inelastic strain rate tensor, 248, 254-255, 262, 291, 294, 369
inelastic strain tensor, 43, 236—239, 245, 249, 290

internal energy, 194, 196, 197, 203, 214

internal force, 241-245, 257-266

internal variable, 6, 206208, 210, 211, 236-239, 244
irreversible process, 11, 193, 206, 210, 211, 404

isotropic hardening, 332-335, 363, 365, 367, 426—428

Jacobian determinant, 95, 97, 98, 122, 132, 453

Kelvin—Voigt solid, 285, 344, 350-353

kinematic hardening, 332-336, 362, 365-367, 372-373, 426-427, 430-433
kinetic energy, 110-111, 214

kinetic equation of state, 437

Kronecker delta, 16, 18, 21, 27, 47

Lamé elastic constant, 317, 392

Le Gac and Duval, 302-305, 362-369, 371-373, 426-428, 430433
Legendre partial transformation, 243, 245, 246, 262, 265, 459
linear coefficient of thermal expansion, 301, 323

Macaulay brackets, 16

macroscopic averaged stress, 412417, 419-421
mapping, 5, 68

mass, 95, 110, 113, 122

mass of the subsystem, 119, 121, 122, 136, 171
mass of the system, 103, 122

material (time) derivative, 69, 90, 176
Maxwell solid, 344, 346350
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mechanical pressure, 35, 437, 440

microcrack, 1, 209, 210, 289, 376-391, 394, 395, 403, 410, 426, 481
microcrack densities, 378-379, 399

microcrack group, 378-380, 384-386, 481

microstress, 413, 421

microvoid, 391-401, 403, 410, 426

multidirectional microcrack field, 385-388

Navier—Stokes equations, 442443
normality rule(s), 210, 256271, 277-280, 284, 291, 294, 330, 469
Norton’s law, 4, 353—-355

open product, 18, 19, 217
outward unit normal, 45, 99, 139, 144

permutation symbol, 36, 151, 152

plastic strain rate, 266

plastic strain rate tensor, 265, 332

plastic strain tensor, 264, 266, 332
plasticity multiplier, 265266, 331, 336-339
Poisson’s ratio, 52, 317, 322

porosity swelling strain tensor, 395

power input, 214-216

process, 1-3, 6, 10-12, 192-194, 199

quasi-conservative stress tensor, 285, 350

rate of deformation tensor, 94, 217

rectangular Cartesian coordinate system, 16, 17, 44, 47, 62, 63, 451, 457, 483
reference coordinate system, 114

reference state, 317, 323

reference strain rate, 349

reference stress, 349, 354, 362, 368

reference stress tensor, 323

reference temperature, 323, 324

representative volume element RVE, 375-376, 378, 410, 412, 417, 418, 421
Reynolds transport theorem, 94, 96-102, 120, 128, 136, 137, 204

rotation tensor, 31, 32, 93

scalar component, 16, 17, 19, 21, 22, 24

second law of thermodynamics, 6, 9, 10, 13, 196, 208, 228, 229, 231, 233, 234,
251

second Piola—Kirchhoff stress tensor, 144, 218

second-order identity tensor, 29, 165

second-order tensor, 1821, 24, 42, 46
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signum function, 16

skew-symmetric second-order tensor, 30-32

skew-symmetric third-order tensor, 457

small deformation, 17, 52, 93, 140, 144, 146, 215, 219, 231, 369
small deformation stress tensor, 143, 152, 219

spacing of carbides, 426-428

specific damage-elastic Gibbs free energy, 392

specific dissipative entropy, 239, 292

specific entropy, 198, 200, 201, 203, 236, 237, 239, 244-246

specific entropy rate, 204, 257

specific Gibbs free energy, 244, 245, 248, 249, 377, 465

specific heat capacity, 248-252, 311, 323

specific Helmholtz free energy, 209, 243, 244, 246, 248, 253, 285, 290, 292, 467
specific internal energy, 198, 200, 203, 237, 241-243, 246, 290
spherical tensor, 36

spin tensor, 94

state, 3, 9, 44, 61-64, 67, 70, 177, 192, 194-196, 198, 243, 245, 246, 257, 292
state equation, 192, 197, 199-201, 209, 240-247, 274, 285, 290, 292
state function, 193, 236, 240243, 245, 255, 258

state variable, 64, 173, 193, 208, 235-240, 255, 280, 291, 292
strain-energy density, 27-28, 317, 415

strain-hardening, 356-362

stress tensor, 27, 140, 143, 152, 274, 318, 403, 422

subsystem, 62, 116, 120, 123, 131, 133, 140

Taylor series, 72, 74, 83, 84, 88, 89, 176

tensor transpose, 30-32

thermodynamic pressure, 148, 437, 438, 440
thermoelastic strain, 322, 324, 329, 355
time-hardening, 356-358

traction vector, 113, 114, 116-118, 137, 138, 160-163
tube model, 417-421

uniaxial bar model, 410417

vector operator “del”, 44, 47, 69

viscous strain, 343

viscous strain rate tensor, 373

viscous strain tensor, 332, 364

viscous stress tensor, 148, 227

volume of a subsystem in the current configuration, 95, 113, 117-118, 132, 134,
137

vorticity tensor, 94

yield function, 265268, 330
Young’s modulus, 20, 52, 322
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