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colorant 167–171, 173, 174
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effective stiffness tensor 124
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144–148
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Eshelby tensor 125
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FENE-P model 150
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– nodal force vector 264
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– stiffness matrix 264, 269
– system 261
– system equations 263
– weak formulation 304
finite volume method 107
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Galerkin method 268, 275, 278, 311
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– definition 16
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growth 141, 142, 168
– growth rate 143, 145, 148, 168, 169
– spherulitic growth 143, 149
– unrestricted 142

H

half crystallization time 169–172
half-crystallization time 146, 152, 153
heat capacity 26
Hele-Shaw approximation 166
high pressure dilatometry 61
Hoffman-Lauritzen theory 145, 168
Hoffman-Weeks extrapolation method 147,

148
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interaction coefficient 81, 83, 113, 114
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isothermal compressibility coefficient 30
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Jeffery’s equation 50, 113, 237
Jeffery’s orbit 51, 114
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Kolmogoroff-Avrami-Evans model 142, 168,
169

Kronecker delta 177
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Langevin equation 235, 237, 238
latent heat 146
level set method 313
– reinitialization 314
– signed distance function 313

Linkam shearing hot stage 146, 148, 152, 170
long fibers 49, 131

M

material volume 37
mean heat capacity 26
micro-injection molding 188
microcellular injection foaming molding 186
midplane approach 99, 100
MINI element 305, 308
modulus of rigidity see shear modulus
mold 4
– cavity side see fixed side
– fixed side 4, 5
– moving side 4, 5
Moldex 221, 225
Moldflow 59, 85, 206, 207, 212, 215, 216,

218–220, 224, 225
– Moldflow design principles 206
Mori-Tanaka model 123, 125–127, 319, 320
morphology 141, 142
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Newton-Raphson iteration scheme 309
no-flow temperature 59, 60, 72, 88, 155
no-slip condition 73
non-affine motion 236
non-Fourier thermal conduction 161
number density of fibers 50

O

orientation tensor 114–118, 120, 130, 238
Oseen tensor 137

P

Peclet number 119
Phan-Thien-Graham model 120, 133
Phan-Thien-Tanner (PTT) model 156
Picard iteration scheme 309
Poisson’s ratio 33
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polymers
– acrylonitrile-butadiene-styrene (ABS) 27,

28
– isotactic polypropylene (iPP) 4, 27, 28, 144,

146, 162, 165, 167, 169–174
– polyamide 66 (PA 66) 27, 28
– polybutylene (PBT) 174
– polycarbonate (PC) 27, 28
– polyethylene (PE) 27, 28
– polystyrene (PS) 27, 28
post-molding shrinkage 175
post-molding warpage 175
probability density function 51, 235, 237
Prony series 177
pseudo-time 177
PVT data 21, 29–31, 61

R

rate-of-deformation tensor
– definition 15
reduced-strain closure model 117, 118
Reynolds transport theorem 42
Rosen-Hashin model 126
runner 6, 53, 91, 96, 97
– cold runner 53
– hot runner 5, 53
– imbalanced filling 109, 110

S

SAXS 152
semi-crystalline polymers 20, 141
shear heating 26, 48, 53, 92, 109, 110
shear modulus 33, 177
shear rate
– definition 22
shear thinning 22
shish-kebab 141, 142
short fibers 49, 131
shrinkage 52, 84, 171, 173–175
– parallel shrinkage 85, 173, 174
– perpendicular shrinkage 85, 173, 174
– residual strain model 85
– residual stress model 87

– viscous-elastic model 88

– viscoelastic model 87
specific heat capacity 26
spherulites 141, 142
sporadic nucleation 141
stochastic equation 121, 237
stochastic process 120
strain concentration tensor 124, 125
stress relaxation 175
stress tensor 13, 39
– components 13
– normal stresses 12
– shear stress 12, 22
stress vector (traction vector) 12, 13, 39
stress-thermal coefficient 162
surface force see surface traction
surface traction 11, 12, 39

T

Tait equation 31
Taylor series expansion 253
tensile modulus see elastic modulus
tensor
– del operator 233
– Cartesian 228
– components 228
– double dot product 230
– dummy index 228
– dyadic product 230
– eigenvalue 231
– eigenvector 231
– Einstein summation convention 228
– free index 228
– orthogonal matrix 231
– orthogonal transformation 231
– rotation matrix 231
– single dot product 230
thermal conductivity 161
thermo-rheological simplicity 25, 177, 178
thermodynamic pressure 14
thermoplastics 19
thermosets 19
time-temperature shift factor 25, 177
time-temperature superposition 24
Timon 221
transition temperature 59, 60, 72
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transversely isotropic fluid (TIF) model 119

U

uniaxial tensile strength model 135
upper convected derivative 156

V

validation 9, 55
van den Brule’s law 162
velocity gradient 14, 15
– effective velocity gradient 51, 121, 236, 240
verification 9, 55
viscoelasticity 22
viscosity 17
– dilatational viscosity 15
– function definition 23

Voigt average 125
volume of fluid method (VOF) 304
vorticity tensor
– definition 15

W

warpage 84, 175
WAXS 169
weighted residual method 268
Weissenberg number 194
weldline 102
Williams-Landel-Ferry (WLF) equation 25,

177

Y

Young’s modulus see elastic modulus




