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a

ab initio calculations 215

acoustic mismatch theory (AMM) 193

active chains 28, 29

additives, WSPPC 241

adsorption—desorption kinetics 65

Agari empirical model 182, 196

agglomeration index 149

aggregation

— aggregates size 48

— irreversible 47

— nanoparticles 39

alkyl chain length 22

amine hardener 272

aminosilanes  101-106

ammonium modification 133, 134

amorphous polyethylene melt 71

analysis methods 39-62

anchoring points 105

angular orientation distribution 179

anharmonicity 54, 58

anisotropic conductivity 189

anisotropic fillers 189

anisotropy, transverse 151

apolar PNCs 135

applications

— MSFEM  153-165

— SCFT modeling 18-32

aromatic wall 272

Arrhenius term 279, 280

artificial neural network (ANN) 247

aspect ratio, fibers 238, 239

asymmetrical arrangement 226, 227

atomistic scale 97, 101-109, 218

attached chains, diffusion 89-91

Au, see gold

autocatalytic models 261, 262

automotive industry 237, 238

average t-matrix (ATA) approximation
186-191

289

b

bagasse 246

barrier

— exfoliation 31

— Interface barrier layer 191

batch-specific viscosity 263

beads, DPD 219

Benveniste—-Miloh model 180

Berkovich indenter 56, 57

binding energies, PEO chains 109

BL-SCEMA 175, 176, 188

blend systems

— binary blend 24-32

— (non)linear blending 250

— PE/PLLA 223

block copolymers 22

boehmite 119, 122

bonding, interfacial 228

bonding scheme 105, 106

bonds, hydrogen 105

boundary conditions, periodic 7

bridges 67, 89, 90

bridging intercalation 27

Bruggeman asymmetric equation 183-185

Bruggeman, BL-SCEMA 175, 176, 188

butadiene—styrene rubber (BSR) 40, 42,
51-53, 59, 60

c

CAMD (computer-aided molecular design)
243, 244

carbon, technical 46, 55

carbon nanofibers (CNFs) 268-277

carbon nanotubes (CNTs) 192-195,
201-214

— CNT/PE/PLLA composites 228-234

— functionalized 229-231

— order parameter 230

— SWCNTs, see SWCNTs

cation exchange capacity (CEC) 133-137
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Index
CEC (cation exchange capacity) 133-137
cellulose esterification 240
chains 40
—active 28, 29
- binding energies 109
— conformation 74
— connectivity 68
- diffusion 89-91
— formation 54
— grafted 22-24
- internal structure 89
— junctions 90
—length 22, 101-106
— linear entangled 66-72
— mobility 64
— octadecyl 133, 136
— one-/two-sticker 24, 25
— reinforced particles 63-94
— telechelic 25
chemical product design (CPD) 242
chemical structure, aminosilanes 103
chemorheological behavior 255-287
chemoviscosity model 263-268
clays
— MMT, see montmorillonite
18-32, 257
26, 27

- nano-

— organo-

clusters

— cluster structure 223, 224

— clusters number 47

— P-Cl mechanism 45

CNFs (carbon nanofibers)

CNTs (carbon nanotubes)
201-214

— CNT/PE/PLLA composites

— functionalized 229-231

— order parameter 230

— SWCNTs, see SWCNTs

coarse-grained mapping 219, 220

coefficient of determination 281

coefficient of variation (COV) 155, 160,
163-165

coherence-potential approximation (CPA)
186, 188-191

COMPASS 221

compatibilization

— compatibilizers 140

—-gold 114

— PP-OMMT nanocomposites 130

compliance tensor 150

composites

— CNT/PE/PLLA 228-234

— PE/PLLA  222-228

— polar polymer 130

— polyolefin 2

268-277
192-195,

228-234

-PU 7-8

- WSPPC 237-253

— see also nanocomposites

compressibility 220, 221

compressibility parameter 220

compressible SCFT 17, 18

computer-aided product design 242-245

concentration tensor 203

conductivity 120

— anisotropic 189

connectivity, chains 68

constrained mixture design 136, 137, 249

contact model 208, 209

contact point density 194

continuum model 119-123

coordinate system, simplex 248

copolymers

— activation 240

—block 22

—diblock 112-119, 223

— PE/PLLA systems 223

— triblock 226, 227

core—shell structure 185

correlation length, diffusion 49

correlation matrix 204, 206, 207

CPD (chemical product design) 242

crosslinking 255, 257, 259

crystallization, filler-induced 196

cure kinetics model 258-262, 271-275,
279-281

curvilinear diffusion constant 66, 68

cutoff radius 219

cylinder structure 223, 224

cylindrical mesophases 112

d

Davis’ model 182

deconvolution process 275

deformation mode 209

degree of cure 264, 268, 269, 274, 281, 282
degree of dispersion 263
degree of functionalization 231
delaminated platelets 132
delamination 6

density

— grafting 18

— mesoscale profiles 111

— profiles 28, 29

density functional theory (DFT)
depolarization factor 187-189
design

— computer-aided product 242-245
— constrained mixture 136, 137

- CPD 242

— FEM model design 207-210

17,57



— materials 101

— mixture design of experiments  247-252
— simplex design plot 137, 140

— “virtual” 95-101

Design of Experiments (DoE) 129-142

desorption 65

detachment/reattachment dynamics

DGEBA 278

diblock copolymers

— PE-b-PLLA 223

differential scanning calorimeter (DSC)
260, 271-273

diffusion

— attached chains 89-91

— correlation length 49

— curvilinear diffusion constant
90

diglycidyl ether of bisphenol-F (DGEBF)
210

discretized random field 147

disengagement time 65

disorder structure 223, 224

dispersion 196

— degree of 263

— nanoparticles 117

—random 189

dissipative particle dynamics (DPD)
109-111, 215-235

DoE designs 129-142

dynamic DSC 260, 271-273

dynamics

72-74

112-119

66, 68, 71,

— detachment/reattachment 72-74
-MD 63,98, 215
— reinforced particles 63-94

e

effective curvilinear diffusion constant 71,
90

effective disengagement time 65

effective medium approximation (EMA)
169-186

effective units 196

eigenvalues 225

EIM (equivalent inclusion method)
178-180

Einstein coefficient 177

Einstein equation 87

Einstein’s relationship 49

elasticity modulus 54, 55

elastomeric nanocomposites 39

— chains formation 54

— fractal dimension 51

elementary steps 69

ellipsoidal fibers 178

ellipsoidal fillers 187

Index

embedding integration method 184

empirical models 182

end-functionalized polymers

energy

— free 13,17, 26, 27

—mixing 220, 221

— PEO chain binding 109

energy calculation and dynamics (ENCAD)
221

enhancement efficiency 119-123

enhancement factor 122

entangled chains, linear

enthalpic gain 30

entropic force 75

environment sensitivity, thermal
conductivity 192, 193

epidermal surface 246

EPON 862 153, 154

epoxy groups 259

epoxy resins

- MMT 277

- MWNTs 205

equations, see laws and equations

equilibrium structures 226, 227

equivalent homogeneous REV 148

equivalent inclusion 207

- EIM 178-180

equivalent orthotropic representation (EOR)
208

equivalent Young’s modulus 209

Eshelby tensor 150, 209, 210

esterification, cellulose 240

Euclidean space 43, 50, 51

exfoliated nanocomposites 12

exfoliation 2

— barrier 31

— organically modified nanoclays 22

“Experiment of Lemonade” 247, 248

experimental studies 1-10, 39-62

24-32

66-72

f

factorial design 251
factorial fit 134, 135

fast Fourier transform (FFT) 161, 162
Felske’s model 185, 186

fibers

— aspect ratio 238, 239

— CNFs 268-277

— ellipsoidal 178

—glass 239

—natural 237-240, 245-247
field-based approach 97

field theory, self-consistent 11-27

filled polymers 5
fillers

291
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Index

— anisotropic 189

— ellipsoidal 187

— filler—filler interaction 180

— filler-induced crystallization 196

— filler-matrix interface 129

— spherical 123

— surface modification 131

- WSPPC 241

finite element models (FEM)

— model design 207-210

— Monte Carlo methods

- MSFEM  143-168

finite lifetime 67

first principles methods 101

Flory-Huggins parameters 15, 19, 20, 217,
219-221

Flory’s gelation theory 283

flow

—heat 177

— macroscopic 73

—resin 258

— steady shear

— stress 78

fluctuations, thermal

force fields 221

fractal dimension 40, 43, 46

— Hausdorff 50

fractional conversion 283

fractional factorial design 251

free energy 13, 17

— organoclays 26, 27

frequency dependence, storage modulus
77-79, 87

Fricke’s model

fullerenes 41

functionalized CNTs 229-231

functionalized “two-sticker” chains 25

7,119

152, 153, 157

78-85

68,73

172-174

gallery intercalation 23

gas permeation 8

Gaussian chains 16

Gaussian distribution 211

Gaussian random field, homogeneous
162

gel point 255, 264, 276, 277, 282-284

gel times 276

gelation, Flory’s theory 283

generalized effective medium theory
186-191

generalized Einstein coefficient 177

geometrical approach 246

Giesekus equation 64

glass fibers 239

glass transition temperature 264, 268, 269,
281, 282

glassy-like state 44

gold compatibilization 114

grafted chains 22-24

grafting density 18

grain averaging theory 169

grand-canonical ensemble 15

graphite nanosheets (GNS) 191

Green’s function 186, 187, 189

Griineisen parameter 55

gyration radius 29

gyroid structure 223, 224

h

H733-07 131

Halpin-Tsai model 1-3, 130
Hamilton—Crosser model 174, 175
Hashin’s model 175, 176, 185
Hasselman—Johnson model 183
Hausdorft dimension 50

heat flow 177

heat transfer 258

heating sensitivity 284

Heaviside unit step function 75
hemp 246

heterogeneous REV 148

hexagonal morphology 116

high aspect ratio nanoparticles 123
Holl-Petsch formula 40
homogeneous Gaussian random field 162
homogenization model 148-151, 156
homoligands 118

homopolymers 113

- H733-07 131

— matrix 18-24

hybrid approach 203

hybrid nanostructured materials 96
hydrogen bonds 105

hydroxyl groups 259

i

immiscible nanocomposites 12
inclusion phase 149

inclusions

— EIM, see equivalent inclusion method
— prolate 181

— spheroidal 173, 174, 179

— stiffness matrix 207
incompressible SCFT  13-17
inorganic volume fraction 3,5, 133
interaction

— CNT-CNT 193-195

— filler-filler 180



— interparticle 95

— polymer—surfactant 19

— repulsive interaction parameter
229-233

— sticker—clay 26, 27

— two-way 138

intercalated nanocomposites 12

intercalation

- bridging 27

—gallery 22,23

— mechanisms 24

interface, filler-matrix 129

interface barrier layer 191

interfacial bonding 228

interfacial layers 42

interfacial resistance 193-195

intergallery space 103

intermolecular bonds 54

interparticle distance 64

“interphase” 22

irreversible aggregation 47

isothermal DSC 260, 271-273

iterations number, self-similarity 53

218-220,

Jj
junctions 90
— network 64

k

Kapitza length 176, 184

kenaf 246

Kerner’s equation 176

kinetics

— adsorption—desorption 65

— cure kinetics model 258-263, 271-275,
279-281

— kinetic model equation 260

kink mechanism 31

Kuhn segments 66, 76

)

Lagrange multiplier 15

lamellae structure 223, 224

lamellar mesophases 112

lamellar morphology 115-117

Landauer, BL-SCEMA 175, 176, 188

Langevin function 75

lattice model 14, 15

laws and equations

— Bruggeman asymmetric equation
183-185

— Einstein equation 87

— Einstein’s relationship 49

— Giesekus equation 64

Index

— grand-canonical ensemble 15, 17
— Griineisen parameter 55

— Holl-Petsch formula 40

— Kerner’s equation 176

— kinetic model equation 260

— Langevin function 75

— MG equation 172, 183

— Newton’s equation of motion 219
— Nielsen—Lewis equation 176, 177
— stiffness tensor 152
— WLF equation 264
layers

— Interface barrier 191
— interfacial 43
lifetime, finite 67
linear blending 250
linear entangled chains
liquid state 258, 259
loading, see volume fraction
localization, particles 116
logarithmic coordinates 52
loops 67, 89, 90

66-72

m

macroscopic flow 73

macroscopic scale 98, 119-123

maleic anhydride 130, 239

mapping, coarse-grained 219, 220

Markov statistical processes 16

material axis 190

“material region” (MR) 145, 146

materials, multiscale modeling 216

material’s design, first principles methods
101

matrix
— filler-matrix interface
— homopolymer 18-24

matrix (mathematics)

— ATA approximation 186-191

— correlation matrix 204, 206, 207

— stiffness matrix

— see also tensors

Maxwell-Garnett (MG) equation 172, 173,
183

Maxwell’s model 172, 183

MC (Monte Carlo) methods

- FEM 152, 153, 157

MD (molecular dynamics) simulations 63,
98, 215

mean-square displacement (MSD) 63

— curvilinear 69

melt-compounded nanocomposites
31

meshed volume 121

63, 98
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Index

mesoscopic scale 97, 98, 109-119

— simulation techniques 216

message-passing multiscale approach 97

metastable state 23

methods and techniques

— analysis  39-62

- EIM 178-180

— first principles methods 101

— mesoscopic simulation techniques 216

— midpoint method 153

— Monte Carlo, see Monte Carlo methods

— Mori-Tanaka method 149, 155, 180, 181,
204-207

— perturbation methods

-QM 98

— quadrates method 51-53

— response surface methodology 247

- SRM 161

MG (Maxwell-Garnett) equation
183

microcomposites 54

micromechanical models

— Nielsen’s 176, 177

microshungite 46, 55

midpoint method 153

misalignment 8

misorientation 2

mixing energy 220, 221

mixture

— design of experiments

—plot 9,10

— three-component 248

mobility, chain segments 64

models/modeling, see theories and models

modulus

— elasticity 54, 55

— storage 77-79, 87

— tensile 1-3, 132-136

- Young’s, see Young’s modulus

molecular dynamics (MD) simulations 63,
98, 215

molecular viewpoint

molecular weight 70

Monte Carlo (MC) methods

- FEM 152, 153, 157

montmorillonite (MMT)

— epoxy resins 277

— MMT/PEO nanocomposites 106-112

— organically modified 129-142

- sodium 101-106

— solvated systems 108, 110

— see also clays, nanoclays

Mori-Tanaka (MT) method 149, 155, 180,
181, 204-207

morphologies

186, 187, 189

172, 173,

1, 130, 169-186

247-252

106-112

63, 98

12, 20, 21

— hexagonal 116

—lamellar  115-117

— mesoscale 110

— phase map 25, 29

—tuning 112-119

MR (material region) 145, 146

MSD (mean-square displacement) 63

— curvilinear 69

multiple growth model 45

multiscale modeling 95-128, 218-222

— homogenization 148-151

— MSFEM  143-168

multisticker chains 25

multiwalled carbon nanotubes (MWCNTSs)
143, 202

— equivalent Young’s modulus 209

n
Na, see sodium

nanoclays 257

— organically modified 18-32
nanocomposites

— chains formation 54

— elastomeric 39, 51, 54

— fractal dimension, see fractal dimension
— melt-compounded 31

— morphologies, see morphologies

— nanotube-reinforced 201-214

— (non)compatibilized 130

— particulate-filled 39-62

— PEOysilica 76, 85-88

— phase behavior 18-32

— polyethylene 9, 10

— polymer-based, see polymer-based

nanocomposites
— polymer—clay 11
-PP 2

— PP-layered silicate 129-142

— water-based MMT/PEO  106-112
— see also composites

nanofillers, superreinforcing 60
nanoindentation (NI) 41, 42

— Berkovich indenter 56, 57

— modeling 161-165
“nanomechanics” approaches 144
nanoparticles

—aggregation 39

— dispersion 117

— high aspect ratio 123

— morphology tuning 112-119
—rigid 66-72, 74

— self-assembled 112-119

— size/shape effects 119-123, 191, 192
— surface properties 77

— see also particles



nanoreinforcement 95, 256

nanosheets, GNS 191

nanoshungite 41-43, 46, 55

nanotube-reinforced nanocomposites
201-214

nanotubes, see carbon nanotubes

natural fiber plastic composites

— modeling  245-247

NEMS 201

network junctions 64

neural network, artificial 247

Newtonian rheology 50

Newton’s equation of motion 219

NI (nanoindentation) 41, 42

— Berkovich indenter 56, 57

— modeling 161-165

Nielsen’s model 176, 177

non-Newtonian behavior 80, 83

noncompatibilized PP-OMMT
nanocomposites 130

nonfunctionalized “two-sticker” chains 25

nonisothermal conditions 263

nonlinear blending 250

normal stress difference 84, 85

237-240

o

oblate particles 190

octadecyl chains 133, 136

one-dimensional porosity 171

one-sticker chains 24

order parameter 230

organic terminations 279

organically modified MMT (OMMT)
129-142

organically modified nanoclays

organoclays, free energy 26, 27

orientation distributions 189

orthophthalic unsaturated polyester 268

oxygen permeability, relative 8

oxygen permeation 129-142

18-32

p

packing coefficient 47

parallel models 170-172

parenchyma surface 246

Pareto chart 133, 134

particles

— diameter 48

— localization 116

— particle-cluster (P-Cl) mechanism 45
— prolate/oblate 190

particulate-filled nanocomposites  39-62
PE (polyethylene)

— amorphous melt 71

— CNT/PE/PLLA composites 228-234

Index

— nanocomposites 9, 10

— PE/PLLA composites

PEO (polyethylene oxide)

— PEO/silica nanocomposites 76, 85-88

— water-based MMT/PEO nanocomposites
106-112

perforated lamellae structure 223, 224

periodic boundary conditions 7

permeability

—gas 120

—oxygen 8

permeation

—gas 8

—oxygen 129-142

perturbation methods

222-228

186, 187, 189

phase behavior, nanocomposites 18-32
phase map, morphology 25, 29
phenomenological models  97-99, 259

phonons 192

phyllosilicates 129, 278

plasticization 6

plasticizer 251

platelets

— delaminated 132

— platelet number 5

— platelet-platelet separation 106

—round 7

Poisson’s ratio 55

— MSFEM 150, 151, 154-156

polar polymer composites 130

polarity, polymers 11

poly(l-lactide) (PLLA)

polybutadiene 43

polydispersity 91

polyester, unsaturated 268-277

polyethylene oxide (PEO)

— PEO/silica nanocomposites 76, 85-88

— water-based MMT/PEO nanocomposites
106-112

polyethylene (PE)

— amorphous melt 71

222-234

— CNT/PE/PLLA composites 228-234
— nanocomposites 9, 10
— PE/PLLA composites 222-228

polymer-based nanocomposites (PNCs)
95-128

—apolar 135

— CNT—polymer composites

— compositions 120

- DPD 215-235

— enhancement efficiency 119-123

— MSFEM  143-168

— structural randomness 147

— thermal conductivity modeling 169-200

— thermosetting  255-287

194, 195
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polymerization 259

—self- 273

polymers 63-94, 74

— co-, see copolymers

- crosslinking 255, 257, 259

— end-functionalized 24-32

—filled 5

— polar composites 130

— polarity 11

— polymer—clay nanocomposites 11

— polymer—surfactant interaction 19

— uncrosslinked 269

polyolefin composites 2

polypropylene (PP)

~ MAg-PP 239

— nanocomposites 2

— PP-OMMT nanocomposites

- PP/TiO, PNCs 121

- WSPPC 237-253

polystyrene (PS) 43, 113-118

polyurethane (PU) composites 7, 8

polyvinyl alcohol (PVA) 143, 153-154

polyvinylpyridine (PVP) 113-118

porosity, one-dimensional 171

power spectrum, Young’s modulus 164

pre-design 243

preintercalation 278

probability distribution function 147,
148

process design 243

product design, computer-aided 242-245

prolate inclusions 181

prolate particles 190

propagators 16

property prediction problems 244

pseudo-simplex design 249

129-142

q
quadrates method 51-53

quantum mechanics (QM) methods 98
quantum scale 96, 97
quantum scattering theory 169

r

radius of gyration 29, 225-228

random dispersion 189

random field

— discretized 147

— Gaussian 162

random vector 153

randomization process 212

reattachment, see detachment/reattachment
dynamics

recycling 237

reinforcement

— degree of 44, 59, 60

—nano- 95, 256

— particles  63-94

relative oxygen permeability 8

relative tensile modulus 1-3

relative viscosity 278

relative yield strength 5, 6

relaxation modes 63, 66

relaxation time

— Rouse 92

— terminal  66-72

representative MR 145, 146

representative volume element (RVE) 145,
146, 202, 207, 208

reptation model 63-94

repulsive interaction parameter 218-220,
229-233

resins

— epoxy resin-MWNTs 205

—flow 258

— MMT-epoxy 277

— preintercalation 278

— thermoplastic/thermoset 237

-up 271-273

resistance

— interfacial 193-195

— thermal 170

response surface methodology (RSM)
250

rheology

— chemorheological behavior

— Newtonian 50

— reinforced particles

rigid nanoparticles 74

— spherical 66-72

Rolie-Poly model

round platelets 7

Rouse-CCR tube model 65, 74, 75

Rouse relaxation modes 63, 66

Rouse relaxation time, Rolie-Poly model 92

rubbers 40

RVE (representative volume element) 145,
146, 202, 207, 208

247,

255-287

63-94

74,91

s
Scheffe mixture model 248
“seamless zooming” 100
“seeds” 45

self-assembled nanoparticles
self-consistent field theory (SCFT)
self-polymerization 273
self-similarity 50, 52

— iterations number 53

112-119
11-27



sensitivity, heating 284

sequential multiscale approach 97

series models  170-172

SERVE (statistically equivalent RVE)
146

shear flow, steady 78-85

shear strain  75-78

shear-thinning 78, 80

silica, PEO/silica nanocomposites

silicates

— nanocomposites

— phyllo- 129, 278

silylation, sodium 101-106

simplex coordinate system 248

simplex design plot 137, 140

simulations

-DPD 219

- MD 63,98, 215

— multiscale modeling 216

single-walled carbon nanotubes (SWCNTSs)
143, 146-149

— NI experiments 161

size distribution functions 190

size/shape effects, nanoparticles
191, 192

SKS-30, see butadiene—styrene rubber

sodium MMT 101-106

software 256, 257

—DoE 131

— SPIP 41, 42

solvated MMT systems

d-spacing 103, 104

spatial randomness identification 146-148

spectral representation method (SRM) 161

spherical fillers 123

spherical nanoparticles, rigid 66-72

sphericity 174

spheroidal inclusions

statistical volume element (SVE)

steady shear flow 78-85

steady shear viscosity 79, 81, 83

steady state 170

step shear strain 75-78

sticker—clay interaction 26, 27

stiffness matrix 207

stiffness tensor 150, 152

storage modulus, frequency dependence
77-79, 87

straw, wheat 237-253

stress difference, normal 84, 85

structural characterization 96

structural randomness 147

styrene 40

subelement material structure 148

145,

76, 85-88

129-142

119-123,

108, 110

173,174,179
145

Index

superreinforcing fillers 60

surface modifications 139

— fillers 131

surface properties, nanoparticles 77

surfactants 19

SWCNTs (single-walled carbon nanotubes)
143, 146-149

— NI experiments 161

t

tails 67, 89, 90

technical carbon 46, 55

telechelic chains 25

temperature, glass transition 264, 268, 269,
281, 282

tensile force 68, 73

tensile modulus 1-3, 132-136
tensors
— compliance 150

— concentration 203

— Eshelby 150, 209, 210

— stiffness 150, 152

— velocity gradient 75

— see also matrix (mathematics)
terminal relaxation time 66-72
terminations, organic 279

theories and models

— acoustic mismatch theory 193

— autocatalytic models 261, 262

— Benveniste-Miloh model 180

— chemorheological behavior 255-287
— continuum model 119-123

— cure kinetics model 258-263, 271-275,

279-281
- DFT 17,57
- DPD 109-111, 215-235
— EOR 208

— FEM model design 207-210

— finite element models 7, 119

— Flory’s gelation theory 283

— Fricke’s model 172-174

— generalized effective medium theory
186-191

— grain averaging theory 169

— Halpin-Tsai model 1-3, 130

— Hashin’s model 175, 176, 185

— lattice model 14, 15

— Maxwell’s model 172, 183

— micromechanical 1, 130, 169-186

— modeling philosophy 258

— MSFEM  143-168

— multiple growth model 45

— multiscale modeling 95-128, 148-151,
218-222

297
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Index

— nanoindentation 161-165

— natural fiber plastic composites
— Nielsen’s model 176, 177

— oxygen permeation 129-142

— parallel/series models 170-172
— particulate-filled nanocomposites
— phenomenological 97-99, 259
— quantum scattering theory 169
— reptation model  63-94

— Rolie-Poly model 74, 91

— Rouse-CCR tube model 65, 74, 75
— Scheffe mixture model 248

— self-consistent field theory 11-27
thermal conductivity 120, 169-200
— environment sensitivity 192, 193
thermal fluctuations 68, 73

thermal resistance 170
thermodynamic framework 12
thermoplastic/thermoset resins 237
thermosetting PNCs ~ 255-287
three-component mixture 248
titania, PP/TiO2 PNCs 121
trajectory frames 108

transient shear viscosity 84, 86
transverse anisotropy 151

triblock copolymer 226, 227
two-step homogenization model 156
“two-sticker” chains 25

two-way interaction 138

245-247

39-62

u

uncrosslinked polymer 269

Uno empirical model 182, 196

unsaturated polyester 268-277

UP resins 271

v

van der Waals interactions 3, 32, 95, 193,
203

velocity field 84

velocity gradient tensor 75
“virtual design” 95-101
viscosity

— batch-specific 263

— monitoring 255
—relative 278

— steady shear 79, 81, 83
— transient shear 84, 86
viscous state 258, 259
vitrification 257, 274
voids 17, 24, 25, 30
volume fraction 13
—inorganic 3,5, 133

w

Walkers diffusion constant 49

wall-to-wall distance 67

water-based MMT/PEO nanocomposites
106-112

wheat straw PP composites (WSPPC)
237-253

William-Landel-Ferry (WLF) equation 264

X

XRD analysis 103, 104

Y

yield strength, relative 5, 6
yield stress 80
Young’s modulus
— equivalent 209
- MSFEM 150, 151, 154-160
— power spectrum 164

57,120

z
Z-error mistakes 41
zero-shear viscosity 78, 82, 83
zooming, seamless 100



