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Cyclic preloading, 158

D

Decubitus, 244

Deep tissue injury, 245

Deformation gradient, 32, 35

Deformation-relaxation, 27

Dephasing, 18

Design principles, 325

Determinism, 60

Deviatoric split, 81

Direct problem, 122

Direct stress, 46

DIRICHLET boundary
condition, 105

Displacement gradient, 32, 37

Displacement vector, 35

DRUCKER stability, 132

DTI, 245

E
Echo time, 22
Elastin, 179

DOI: 10.1007/978-3-642-29003-9, © Springer-Verlag Berlin Heidelberg 2013

369



370

E (cont.)

Engineering strain, 31

Entropy flux, 58

Entropy production, 91

Entropy, 58

Epsilon tensor, 56

EPUAP, 245

EUKLIDIAN transformation, 61
EULERIAN coordinate, 32
Excess proton, 13

Experimental literature data, 284
Extra-corporal, 151

F

Finite element method, 102

First law of thermodynamics, 56
First PIOLA-KIRCHHOFF stress tensor, 48
First PIOLA-KIRCHHOFF-stress, 43
First-order methods, 114

Flip angle, 19

Foot joints, 239

Football shoes, 353

Frame indifference, 61

Frontal plane, 213

FUNG model, 76

G

Gait analysis, 234

GAUSS theorem, 54

Grading system, 245
GREEN-LANGRANGE-strain tensor, 40
Ground reaction force, 236

Ground substance, 179

Growth condition, 70

Gyromagnetic ratio, 12

H

HELMHOLTZ free energy, 58

Highly compressible materials, 85

HILL model, 73

HOLZAPFEL-GASSER-OGDEN model, 77,
90

HOLZAPFEL-WEIZSACKER-model, 77

HOOKE model, 52, 91

Human active muscle, 353

Human head, 215

Human knee, 231

Human motion capturing, 236

Human spine, 216

Human tissue, 175

Hyperelasticity, 65

Index

I

Ideal seating position, 225
Infinitesimal strain tensor, 42
Instantaneous bulk modulus, 100
Integral theorem, 54
Interpolation functions, 104
Intra-corporal, 151

Inverse FEM, 160

Inverse problem, 123
Ischium, 256

Isochoric split, 81

Isochrone, 30

Isoparametric concept, 107
Isotropy, 67, 86

J
JACOBI determinant, 37

K
KIRCHHOFF stress tensor, 96

L

LAGRANGIAN coordinate, 32
LANGER cleavage lines, 351
LARMOR-frequency, 14
Lateral plane, 213

Least-squares method, 127

Left Stretch tensor, 38
LEGENDRE-transformation, 58
Linear theory, 135

Linear viscoelasticity, 91
Linear-elastic-ideal plasticity, 27
Linear-elasticity, 26
Linearization, 42

Local balance of angular momentum, 56
Longitudinal magnetization, 17

M

Magnetic dipole moment, 13
Magnetic resonance imaging, 11
Mapping function, 32

Material objectivity, 61

Material stability, 131

Material symmetry, 65
MAXWELL model, 91
Micro-mechanical modelling, 354
Model function, 109
MOONEY-RIVLIN model, 71, 73
Motion, 32

MR images, 189, 192



Index

MULLINS effect, 158
Multi-objective optimization, 112
Musculus coccygeus, 256
Musculus levator ani, 256

N

Nabla-operator, 35
NEO-HOOKE model, 71, 73
Net magnetization, 14
Nominal stress, 43
Non-equilibrium stress, 158
Non-linear-elasticity, 26
Normal stress, 46

NPUAP, 245

(0]

Objective function, 112
Observer change, 61
Observer indifference, 61
OGDEN model, 72, 73, 99
Optimization potential, 287
Orthotropic materials, 86
Overstress, 159

P

Parameter identification, 109
Parameter optimization, 120
Parameter vector, 109

Pareto optimal, 113

Pelvic diaphragm, 256

Phase difference, 23
Phenomenological, 124
Plastic hardening, 27

Plastic material behaviour, 26
Point continuum, 32

Polar decomposition theorem, 38
Polyconvexity, 72, 143
Polymeric foam, 152
Polynomial form, 73

Positive definiteness, 70
Poynting-THOMSON-model, 91
Pre-processing, 214

Pressure mapping, 307
Pressure ulcer, 245

Primary prevention, 151
Principal stress, 49

Principle of causality, 60
Principle of determinism, 60
Principle of local action, 63

Principle of material objectivity, 61
Prony series, 97

Pseudo-elasticity, 27

Pull-back, 49

Push-forward, 49

Q
Quad lap shear test, 155
Quality functional, 109

R

Relaxation termination points, 159
Relaxation, 18, 27, 28
Repetition time, 22
Retardation, 28

Right stretch tensor, 38
Right-Green strain tensor, 40
Rigid body motion, 41

Rigid material behaviour, 26
Rigid-plasticity, 27

Rotation tensor, 38

S

Sacrum, 256

Saddles, 351

Sagittal plane, 213

Seating systems, 273

Second law of thermodynamics, 58

Second PIOLA-KIRCHHOFF
stress tensor, 49

Secondary prevention, 151

Second-order methods, 114

Shape functions, 104

Shape optimization, 320

Shape-memory-alloy, 27

Shimming, 24

Simple Shear deformation, 138

Simplex strategy, 115

Slightly compressible materials, 84

Spatial Nabla operator, 54

Specific dissipation power, 59

Specific stress power, 58

Spectral form, 68

Spectral representation, 83

Spin, 12

Spin-down, 19

Spin-up, 19

Strain energy function, 68

Strain tensor, 39

371



372

S (cont.)
Strain-energy, 131
Stress state, 44
Stress tensor, 46
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