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Activation energy for flow, 45 Contraction flow (see Converging flow)
Andrade equation (see Arrhenius equa- Converging flow, 162163
tion) Coulomb equation, for powders, 321
Angle of repose, 318, 319 Cox-Merz rule, 137
Arrhenius equation, 45 modified, for suspensions, 253
Associative thickeners, 82-86 Crosslinking (see Thermosetting poly-
mers)
Bagley correction, 17
Bingham plastic, 3, 252, 313 Damping function, 136
Blake-Kozeny equation, 357 Darcy’s law, 356
Body forces, 8 Deborah number, 98, 355
Boger fluids (see Ideal elastic liquids) Die swell, 94
Boltzmann superposition principle, first normal stress difference from,
125-127 104-107

Dynamic mechanical properties, 117-137
Capillary number, 290 for determination of molecular
Carreau equation, 36, 65 weight, 123-124
Casson equation, 253 of polymer solutions, 131-135
Chain entanglements, 38 relevance to nonlinear viscoelasticity,
Chain scission, 161 135-137
Chemorheology, 332
Cholesteric phase, 171 Einstein equation, 65, 226, 287
Coefficient of internal friction, 318 Electrorheology, 259-261
Consistency index, 35 Elongational viscosity (see Viscosity, ex-
Constitutive equation, 11 tensional)
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Emulsions, 284-300
coalescence in shear flow, 292-294
concentrated, rheology of, 294-299
dilute, viscosity of, 287
drop deformation and breakup in flow
of, 288-291
dynamic mechanical properties of,
292
formulation of, 285
morphological hysteresis in, 294
normal stress differences of, 291-292
Engineering polymers, 266
Ergun equation, 357
Exit pressure method, 103
Extension thickening, 141
Extensional flow, 7

Fiber spinning, 155-162
nonisothermal, 158
Fiber suspensions, 266-281
concentrated, 275-280
dilute, 268-271
extensional viscosity of, 270
semiconcentrated, 271-275
extensional viscosity of, 271
Flow curve, 16
Foams, 304-305, 308-314
viscosity of, 311-314
yielding of, 308-311
FRPs, 333

Gas-containing polymers, viscosity of,
305-308

Gel, 332

Gelation, 334, 344-348

Gel strength, 347

Glass transition temperature, 44
measurement of, 118—-119
relation to degree of cure, 344

Hagen-Poiseuille equation, 16
Heat-deflection temperature, 266
Herschel-Bulkley model, 252

Hole pressure measurements, 107—-108
Huggins equation, 66

Hydraulic diameter, 356

Index

Ideal elastic liquids, 102
Instabilities in fluid flow, 375-376
Isoelectric point, 251

Jet thrust, 108-109
Krieger-Dougherty equation, 229

Laun’s rule, 137
Linear viscoelasticity (see Boltzmann su-
perposition principle)
Liquid-crystal polymer rheology, 170-194
extensional flow, 190-192
isotropic state, 175—181
polydomains, 192-194
Lodge rubberlike liquid (see Network
models)
Loss modulus, 6, 117
Lyotropic polymers, 170

Mark-Houwink-Sakurada equation, 66—
67
Martin equation, 70
Material functions, 10
Maxwell element, 128
Maxwell equation, 150
Melt flow index, 58
Melt fracture, 375-383
and wall slip, 379-383
Mesophase, 170

Nematic phase, 171
rheological behavior, 181-190
Network models, 102, 150
Normal stress coefficients, 6
Normal stress differences, 5, 89—113
first: .
from dynamic mechanical data, 90
low-shear-rate behavior, 96—-103
measurement at high shear rates,
103-109
negative values, 174, 181
measurement of, 22-26
of polymer solutions, 99
second, measurement of, 109-112
Normal stress extruder, 96



Index

Oldroyd model B, 155, 370

Permeability, 357
measurement of, 360-362
orthotropic, 363

Phan-Thien and Tanner model, 151

Plasticizers, 57

Porous media, flow through, 352-371
capillary model, 355-357
dimensional considerations, 354-355
dual scale, 367
effect of shear-thinning viscosity,

358-360
effect of viscoelasticity, 367-371
fibrous beds, 362-365
periodically constricted tube model,
365-366

Powders, 316-330
cohesive, 320
consolidated, 325
rapid granular flow of, 326-329
slip plane in, 324
slow frictional flow of, 323-326
viscometers for, 317-319

Pot life, 334

Power-law equation, 35

Power-law index, 35

Pressure, 4

Pseudoplastic, 35

Rabinowitsch correction, 16

Recoverable shear, 97, 378

Relaxation time, 36, 98, 129
spectrum, 129-131

Reptation, 40

Rheometers (see Viscometers)

Rigid-rod polymers, 170194
dumbbell model, 179-180
wormlike chain, 180

Rouse model, 71, 133

Rutgers-Delaware correlation, 253

Scott equation, 31
Segre-Silberberg effect, 217
Sharkskin, 376, 377

Shear rate, 3
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Slip at wall, 197-199
Mooney analysis, 211
prevention of, 216
relation to melt fracture, 379-383
velocity measurement, 210-216
Smectic phase, 171
Stick-slip phenomenon, 197
in melt fracture, 376
Storage modulus, 6, 117
Strain hardening, 141
Stress:
tensor, 9
vector, 9
Stress relaxation modulus, 127-131
Surface forces, 8
Surfactants, 80-82
Suspensions, 224-262
extensional viscosity of, 246
first normal stress difference of, 242
flocculated, 246259
extensional data, 253-257
yield stress in, 249-253
hard-sphere behavior, 235-239
particle migration, 217-219
shear thickening in, 239-241
steric stabilization of, 248
storage modulus of, 242
unstable, 200-204
viscosity of, 226241

Tensile stress growth coefficient, 140
Terminal region, 121
Thermorheological simplicity, 47
Thermosetting polymers, 332-349
characterization using a DSC, 336-339
curing models, 339
extent of reaction, 335
TTT cure diagram, 349
viscosity as a function of conversion,
340-344
Thermotropic polymers, 173
Thixotropy, in suspensions, 257-259
Tilted trough, 112
Time-temperature superposition (see
also Viscosity master curves);
of dynamic mechanical data, 121-123
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Torque rheometer, 28-30
Trouton’s ratio, 140

Vane method, for yield stress, 207-209
Velocity gradient, 3
Viscometers:
Brookfield, 22
capillary, 14-19
coaxial cylinder, 20-22
for settling slurries, 201
cone and plate, 22-24
constant stress mode, 24
Couette (see Coaxial cylinder)
failing body, 75, 239
helical screw, 202
opposed nozzle, 163
oscillating, 118
parallel plate, 24-26
eccentric rotating disk mode, 26
sliding plate, 26-28
slit, 19
spinline, 155-162
squeezing flow, 30-32, 203, 210
torsional balance, 107

Viscometric flow, 2
Viscosity, 3

apparent, 34
bead-spring theory of, 71
Bueche theory of, 70
complex, 6
dynamic, 6
extensional, 8, 140-165
apparent, 155, 157
low-stretch-rate behavior, 143-155
measurement techniques for melts,
143-145
measurement techniques for solu-
tions, 151-155

Index

[Viscosity]

intrinsic, 65-68

master curves for molten polymers,
51-57

master curves for polymer solutions,
76-77

of polyelectrolytes, 77-80
relative, 65
shear thinning, 4
of polymer melts, 51-58
of polymer solutions, 76-77
specific, 70
zero shear rate, 35
from dynamic mechanical data,
37
effect of chain branching, 41
effect of molecular weight, 37
effect of molecular weight distribu-
tion, 41
effect of pressure, 48-51
effect of temperature, 43-48
of polymer solutions, 68—75
Vitrification, 339, 348-349

Weissenberg effect, 95
for second normal stress difference
measurement, 112
Weissenberg number, 378
White-Metzner equation, 155
WLF equation, 45
effect of pressure, 75

Yield stress, 3
and adhesion, 197
measurement of, 204-210

Zeta potential, 251
Zimm model, 133-134





