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penneability, 93, 100 
penneation, 96 
Petrov -Galerkin, 377, 489 
Petrov-Garlerkin, 505 
Phan-Thien-Tanner model, 77, 270 
phase, 23 

crystalline, 23 
glassy, 23 
isotropic, 23 
nematic,23 
smectic,23 

physical foaming, 164 
physical properties, 172 
Pi-theorem, 172 
pilot operation, xix 
pilot plant, 171 
pipe, 124 
Pipkin diagram, 68 
plasticating uuit, 140 
plug flow, 301 
plug-assist, 158 
point collocation, 376 
Poisson's equation, 400, 470, 474, 512 

integral fonnulation, 516 
Poisson's ratio, 71 

polydispersity index, 7 
polymer, 1 

amorphous, 12 
blend, 126 
crystalline, 20 
filled, 41 
mesogenic, 20 
monodisperse, 6 
processes, 111 
reactive, 59 
reinforced, 74 
semi-cristalline, 13 
semi-organic, 2 
structure, 12 

polymerization, 1 
addition, 1 
chain, 2 
classification, 3 
condensation, 2 
degree, 5 
step, 2 
tank, 200 

polynomial 
second order, 346 

porous structure, 164 
power consumption, 186 
power law index, 69, 533 
power law model, 69 
power-law viscosity, 263 
Prandtl Number, 180, 188 
Prandtl number, 202 
preferential flow, 487 
pressure driven flow, 227 
pressure drop, 195 
pressure flow, 249 

non-isothennal, 311 
pressure, 213 
process variables, 172 
prolate spheroid, 544 
pultrusion, 197 
pumping pressure, 186 
pumping zone, 115 
pvT-diagram, 20,45,141 

Q 
quadratures, 360 
quadratures 

gaussian, 364 

R 
radial basis function collocation, 567 
radial basis functions, 358 
radial flow method, 428 
radial flow, 230 

non-Newtonian,306 
radiative heaters, 158, 312 
Raleigh disturbances, 204 
ram extruder, 112 
Rayleigh disturbances, 151 
Rayleigh number, 553 
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10,574 
calendering, 586 
energy equation, 570 
flow problems, 577 

reaction order, 62 
recirculating flow, 252 
relaxation time, 66, 77, 270, 507 
relaxation, 24 

time, 25 
repeat unit, 9 
residence time, 198 

cumulative distribution, 301 
distribution functions, 300 
ideal mixer, 30 I 
tube, 300 

residual matrix, 182 
residual stress, 166 
residual stresses, 197 
residual, 376 
retardation time, 77 
Reynolds number, 171, 174 
Reynolds Number, 180, 185 
Reynolds number, 195, 199-200,202,234,553 
RFM,567 
rheology, 63 
rheometer, 86 

cone-plate, 87 
Couette, 87 
extensional, 87 

rheometry, 85 
roll coating, 160 
rollers, 158 
rolls, 279 
rotational molding, 166 
rotational speed, 184 
RTD functions, 300 

external, 300 
Runge-Kutta,422 
runner system, 147 

multi-cavity, 303 
runner 

cold, 147 
hot, 147 

S 
saturation capacity constant, 96 
scale-down, 172 
scale-up, 171, 195 
scaling factor, 196 
scaling, 172, 192,220 
Schmidt Number, 185 
scope, xx 
screw channel, 121 
screw flight, 187 
screw speed, 187 
screw, xviii 

characteristic curve, 117 
extruder, xviii 
mixer, xxi 
pump, xxii 

second invariant, 64 

secondary shaping operations, 150 
self-diffusion, 102 
series resistances, 222 
shape functions, 455,467,475,503,522 
shaping die, 112 
shark skin, 67 
shear flow 

isothermal, 309 
oscillatory, 78 

shear modulus, 18, 20, 71 
shear stress, xxii 
shear thinning, 63, 192,266, 301,484 
shear-thinning, 14 
shearfree flow, 78 
shearing flow, 78 
sheet molding compound, 163 
shift factor, 26 
shrinkage, 141,263,305 
similarity, 192, 195 

types, 195 
simple shear flow, 258 
Simpson's rule, 364 
single-layer potential, 512 
sink marks, 144 
sketch, xx 
slenderness ratio, 180 
slide coating, 160 
slit flow, 225, 258 
S11C,163,420,445 
smooth surface, 521 
solid agglomerate, xxi 
solid pellets, 324 
solid, 18 
solidification, 18,312 
solids conveying zone, 113 
sorption constant, 100 
sorption, 94 

equilibrium parameter, 94 
sparce matrices, 461 
specific heat, 37, 43, 55, 102, 187 
specific volume, 48 
spectral methods, 377 
spherulite, 20 
spinnerette, 266 
spring-dashpot, 27 
sprue bushing, 146 
spurt flow, 67 
square pitch screw, 249 
stability, 392,411,424 
Staudinger's rule, 6 
steady shear flow, 78 
Stefan condition, 320 
stick-slip effect, 67 
stirrer, 184 
stirring, 252 
Stokes doublet, 535 
Stokes flow, 482 
Stokes' equations, 534 
Stokeslet, 535, 539 
strain rate tensor, 64 
strain rate, xxvi, 64 



stress relaxation, 24 
Stresslet, 535 
striation thickness, 296 
striations, 133 
structure 

defonned crystal, 14 
shish-kebab, 14 
single crystal, 14 
spherulite, 14 

substantial derivative, 210 
successive over-relaxation, 401 
surface tension, 90, 184, 268 
surface 

Kellog type, 524 
Lyapunov type, 524 

suspended particles, 544 
suspension 

rheology, 74,545 
suspensions, 544 
swell,67 
symmetry,222 
syndiotactic, 9 

T 
tacticity, 9 
Tait equation, 48 
target quantity, 172 
Taylor table, 388 
Taylor-series, 387 
Telles' transfonnation, 539 
temperature, 18 

crystallization, 58 
glass transition, 18,20,55,58,97, 157 
melting, 18,20,58 
solidification, 18 

tensile stresses, 211 
tensiometer, 92 
terpolymer, 2, 16 
tetrahedral geometry, 9 
TGA,57 
thennal conductivity, xxii, 102, 187,239,248 
thennal diffusivity, 314,412 
thennal equilibrium condition, 221 
thennal expansion, 47, 51, 56 
thennal penetration, 53 
thennal transition, 18 
thennoforming, 111, 157,271,277 

vacuum, 158 
thennogravimetry, 57 
thennomechanical, 56 
thennoplastics, 2, 29 
thennoset, 2, 24, 31 
thennosetting resin, 197 
thin plate splines, 569 
threads, 131 
time scale, 24 
time to gelation, 330 
time-temperature superposition, 5, 24 
time-temperature-transfonnation, 61 
TMA,56 
toggle mechanism, 146 

total stress, 212 
transition zone, 113 
transport phenomena, 207 
trapezoidal rule, 364 
tribology, 224 
Trouton viscosity, 71 
truncation error, 392 
TTT diagram, 331 
TTT,61 
tube flow, 227 
tubular film, 124 
twin screw extruder, 113 
twin screw 

co-rotating, 139 
counter-rotating, 140 

u 
uncross-linked, 2 
under-relaxation technique, 403 
unidirectional flow, 225 
up-winding, 408, 485 
upper convective model, 77 
upper-convective derivative, 503 
upwinding, 489 

v 
velocity gradient, xxvi 
viscoelastic stress, 503 
viscoelastic, 24, 63, 247 

behavior, 24 
viscoelasticity, 66, 75 

differential model, 75 
integral model, 75 

viscometer, 68 
capillary, 86 

viscosity 
elongational, 71 
flow model, 68 
kinematic, 184 
reacting polymer, 74 
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viscous dissipation, 196,217-218,239,248,309,426, 
454,502,583 

viscous friction, xxi 
viscous heating, xxii 
vitrification line, 62 
volumetric throughput, 186 
vorticity, xxvi 
vulcanization, 59 

W 
warpage, 144 
warpage, 166, 197,263 
wear, 104 
weighted average total strain, 556 
weighted residuals, 376 
Weissenberg numbers, 505 
wetting angle, 91 

projector, 91 
White-Metzner model, 77-78, 270 
Williams-Landel-Ferry, 26 
wire coating, 112, 160, 289 
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WLF equation, 26, 70, 500 

y 
yield stress, 70 

yield stress, 75 
Young's modulus, 180 

Z 
zero-shear-rate viscosity, 69 


