
INDEX 

Abbe number, 296 Alloy, 623 (see also Copolymer) 

Abbreviation listing (see Glossary) Alternating copolymer (see Copolymer) 

Absorption, 228,292,296,297,299,333,355 Aluminosilicates, 667 

Acceptor, 13 American Society for Testing and Materials 
(ASTM),577Achromatic lenses, 296 

Amorphous fraction, 179,564 Acid, 271 
Acoustics, 379,387,544,548 Amorphous phase or material, 4-6,12,13,16, 

Acoustic wave (see Sound) 59-61,78,80,81,86,87,90,104,105, 

Activation energy: 107-109,132,138,169-171,173,174, 
178-180,218,228,229,232,234,235,242,deformation of composites, 692 
294,295,298-302,311,325,336,337,344,"destruction", 452 
354,368,369,374-376,378,379,400,402,diffusion, 557,559
 

permeation, 557,568
 406,408,414.416,418,421,424,431,432, 
434,445-448,450-453,465,506,544-553,secondary relaxations, 59
 

slippage past entanglements, 421
 556,561,564,565,568,569,613,622,623, 
629,635,639,641-648,650,652,675,686,sorption, 557,558
 
687,695,696,700
thermal degradation, 578,584,640
 

Amphiphilic,285,660
viscous flow, 175,481,505-508,510,
 
Anharmonicity,59
516-518,520,527,529-531,638,639, 
Anionic polymerization, 408,650 647,648 
Anisotropy, 2,9,51,52,55,58,287,298,299, table of values, 516 

400,403,444,445,475,501 ,532-540,550, yielding, 437 
655,677 ,679,680,682,686,688,691,692, Activation volume, 419-421,692 

Activity, 4,94,560 700 (see also Aspect ratio and 
Orientation)Additive, 91,142,180,249,271,272,286,324, 

326,330,344,347,500,544,553,578,580 Annealing, 2,61,90,180,448,560,568,655,656 

Additive techniques (see Group Anticorrosion coating, 652
 

contributions)
 Aqueous solutions (see Solutions) 

Adhesion, 16,269,272,273,289,413,649,664, Area (see Cross-sectional area, Stress-strain 

676-680,692,694,696 curve and Surface area) 
Aroma molecules, 556 Adhesive, 142,269,272,273,286,439,441,442, 
Aromatic ring (see under Ring)652,696,697 

Adhesive failure, 269,272,273,286,439,441, Arrhenius-type models, 452 (see also 

696,697,699 Activation energy and Activation 
volume)Adsorption, 285,286 

Aerospace structural materials, 441,582 Artificial intelligence, 600,621,623 
Artificial neural network, 175,621 Affinity coefficient, 559
 

Aggregate or Aggregation, 181,412,532,538,
 Aspect ratio, 532-540,639,654,667,679-686, 

599,652 690,692 

Aggregate averaging, 679 Atactic polymers (see Tacticity) 

Index 

Atomic charge, 8,13,131 
Atomic configuration 

(see Electronic COni 

Atomic corrections (see 
Atomic number, 23 
Atomic radius, 66 
Atomic size, 3,58,59 
Atomistic group vibratio 
Atomistic simulations, l: 

177,178,240,241,281 
55.8,559,561-563,6Q 

Attract!veness to custo 
Automation (see Softw 
Automotive applicatio 
Autooscillauon model, 
Avogadro's number, 57 
Avrami equation, 245­

Backbone: 
degrees of freedo 

112-116,120-1 
196,226,332, 
637 
rules for calcul 
tables of v~]' 

electron ~ 
[)f' 

Atom, 3,6,8-10,22-29,47,49-51,53-55,57-59, 
102,106,107,112-115,144,174,187,192, 
194,232,265,276-278,285,293,294,325, 
345,359,544,561,580,610,661 
(see also Vertex) 
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Aging (see Physical aging; see also Thermal 
history) 

Agricultural chemistry, 4 
Air drag, 657 
Alignment (see Orientation) 
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Index 

Atomic charge, 8,13,136,181 
Atomic configuration 

(see Electronic configuration) 
Atomic corrections (see Correction terms) 
Atomic number, 23 
Atomic radius, 66 
Atomic size, 3,58,59 
Atomistic group vibrations, 106 
Atomistic simulations, 13,90,98,141,143,158, 

177,178,240,241,284,289,421,466,468, 
558,559,561-563,607,660,661,668,669,700 

Attractiveness to customers, 293 
Automation (see Software) 
Automotive applications, 292,293 
Autooscillation model, 452 
Avogadro's number, 57 
Avrami equation, 245-248 

Backbone: 
degrees offreedom of, 16,51,55,110, 

112-116,120-122,126-128,191,192, 
196,226,332,345,396,454,484,628, 
637 
rules for calculating, 112-115 
tables of values, 124-126,129-131 

electron conjugation along, 303 
of hydrogen-suppressed graph, 28,51-55, 

550,551 
in the prediction of properties, 9,619 

characteristic ratio, 55,466,468, 
488-491,638,647 

cohesive energy, 152 
critical molecular weight, 647 
dielectric constant, 331,332 
dissipation factor, 345 
fracture stress, 402,403,414,434,444, 

697 
glass transition temperature, 

181-183,187-192,194-196,216, 
229,619 

heat capacity, 16,103,110,115,116, 
120-123,126-128,191 

intrinsic viscosity, 466,472,475, 
491-497 

melting temperature, 235,236 
molar Hartmann function, 388 

, molar volume, 80 
! permeability, 566,571 

persistence length, 466,468 

Poisson's ratio, 376 
radius of gyration, 466,469 
steric hindrance parameter, 55,467, 

468,482-488,638 
stress-optic coefficient, 299 
thermal conductivity, 9,52,545,550, 

551,647 
thermal and thermooxidative 

stability, 578-581,585-589 
viscosity, 472,492,493,509,510,647, 

650 
shortest path across, 9,53-55,183, 

187-189,467 ,472,484,488,490,491, 
493-497 
table of values, 493-496 

table of number of backbone atoms 
per repeat unit of polymer, 486,487 

Band gap, 353,354 
Barrel (see Extrusion) 
Barrier to permeation, 142,555,556,561,653, 

655,690 (see also Permeability) 
Base, 271 
Basis function, 659 
Bead, 285,286,288,289,421,661,663 

(see also Mobile bead) 
Beam theory, 688 
Beverage packaging, 293,556,557 
Biaxial tension, 445,656 
Binder (same as Matrix material) 
Biological activity, 4,11,13,14 
Biomedical applications, 91 
Biopo1ymers,13,14,111 
Biosensors, 556 
Birefringence, 292,298,657,658,686 
Blend, 15,16,65,91,94,139-142,158,172,176, 

177,228,269,271,286,329,370,401,411, 
413,546,556,599,650,654,655,658,660, 
663,664,667 -669,677,678,680-682,686, 
696,699 

Block copolymer (see Copolymer)
 
Blowing agent, 556,653
 
Blow molding (see Molding)
 
Boiling, 88
 

temperature, 144,558 
Boltzmann's contant, 285,286,288,419 
Bond (see also Edge): 8,10,22-25,28,:" 

68,74,111-115,187,191,192,194 
229,277 ,373,402,407 ,414,434 
544,609-611,613,614,619,6:" 
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Atomic charge, 8,13,136,181 
Atomic configuration 

(see Electronic configuration) 
Atomic corrections (see Correction terms) 
Atomic number, 23 
Atomic radius, 66 
Atomic size, 3,58,59 
Atomistic group vibrations, 106 
Atomistic simulations, 13,90,98,141,143,158, 

177,178,240,241,284,289,421,466,468, 
558,559,561-563,607,660,661,668,669,700 

Attractiveness to customers, 293 
Automation (see Software) 
Automotive applications, 292,293 
Autooscillation model, 452 
Avogadro's number, 57 
Avrami equation, 245-248 

Backbone: 
degrees of freedom of, 16,51,55,110, 

112-116,120-122,126-128,191,192, 
196,226,332,345,396,454,484,628, 
637 
rules for calculating, 112-115 
tables of values, 124-126,129-131 

electron conjugation along, 303 
of hydrogen-suppressed graph, 28,51-55, 

550,551 
in the prediction of properties, 9,619 

characteristic ratio, 55,466,468, 
488-491,638,647 

cohesive energy, 152 
critical molecular weight, 647 
dielectric constant, 331,332 
dissipation factor, 345 
fracture stress, 402,403,414,434,444, 

697 
glass transition temperature, 

181-183,187 -192,194-196,216, 
229,619 

heat capacity, 16,103,110,115,116, 
120-123,126-128,191 

intrinsic viscosity, 466,472,475, 
491-497 

melting temperature, 235,236 
molar Hartmann function, 388 
molar volume, 80 
penneability,566,571 
persistence length, 466,468 

Poisson's ratio, 376 
radius of gyration, 466,469 
steric hindrance parameter, 55,467, 

468,482-488,638 
stress-optic coefficient, 299 
thermal conductivity, 9,52,545,550, 

551,647 
thermal and thermooxidative 

stability, 578-581,585-589 
viscosity, 472,492,493,509,510,647, 

650 
shortest path across, 9,53-55,183, 

187-189,467,472,484,488,490,491, 
493-497 
table of values, 493-496 

table of number of backbone atoms 
per repeat unit of polymer, 486,487 

Band gap, 353,354 
Barrel (see Extrusion) 
Barrier to permeation, 142,555,556,561,653, 

655,690 (see also Permeability) 
Base, 271 
Basis function, 659 
Bead, 285,286,288,289,421,661,663 

(see also Mobile bead) 
Beam theory, 688 
Beverage packaging, 293,556,557 
Biaxial tension, 445,656 
Binder (same as Matrix material) 
Biological activity, 4,11,13,14 
Biomedical applications, 91 
Biopolymers,13,14,111 
Biosensors, 556 
Birefringence, 292,298,657,658,686 
Blend, 15,16,65,91,94,139-142,158,172,176, 

177,228,269,271,286,329,370,401,411, 
413,546,556,599,650,654,655,658,660, 
663,664,667 -669,677,678,680-682,686, 
696,699 

Block copolymer (see Copolymer)
 
Blowing agent, 556,653
 
Blow molding (see Molding)
 
Boiling, 88
 

temperature, 144,558 
Boltzmann's contant, 285,286,288,419 
Bond (see also Edge): 8,10,22-25,28,50-55, 

68,74,111-115,187,191,192,194,195, 
229,277,373,402,407,414,434,441,467, 
544,609-611,613,614,619,650,696 
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angle, 6,55,113,114,216,376,377,425, 
468,484,488,489,619 

bending, 106,192,297,582 
breaking (see scission) 
configuration, 8,22-24,26,74,187-190, 

192,277,331,361,376,482-485,488, 
489,586,587,589,610,617,619,620 

covalent (see Covalent bond) 
dissociation (see scission) 
energy (see strength) 
flexibility, 484 
formation, 576,581 
length, 6,8,55,66,122,192,376,377,467, 

468,484,488 
scission, 402-404,407,409,414,444,576, 

578-582,696-698 
"stiffness ", 484 
strength, 422,545,579-581,697 
stretching, 106,192,297 

Bonding of components, 269,676 
Bottle, 656 
Boundary element simulations, 691 
Boyer-Spencer relationship, 62,64 
Branch, 26,52,580 
Branching, 12,359,500,517 
Bridge, 697-699 
Brittle fracture, 1,370,402,403,406-411, 

413-415,417,418,424,431,432,436, 
437,438,440,444,445,448,635,642,688 
(see also brittle fracture under Stress) 

Brownian dynamics, 699 
Brownian noise, 661 
Bubble, 428,652,658 
Buckyball, 13 
Buckministerfullerene, 13 
Bulk compliance (see Compressibility) 
Bulk failure (same as Cohesive failure) 
Bulk modulus (see Modulus) 
Burning, 579 
By-products, 138,180 

Cable, 324,353 
Cage, 13 
Calorimetry, 102,106,107,112,232 (see also 

Differential scanning calorimetry and 
Microcalorimetry) 

Capacitive interference, 327 
Capacity, 324 
Carbohydrates, 14 
Casting, 464 

Index 

Catalyst, 578 
Catheter, 173 
Cavitation or Cavity, 272,403,404,413,441,562 
Cell, 543,556,652,653,688 
Center of mass, 469 
Ceramic, 652 
Certification, 577 
Chain backbone (see Backbone) 
Chain conformation and configuration, 8,9, 

49,55,56,97,98,174,179,211,216,235, 
311,359,376,377,425,464-475,482-485, 
628,650,658,661,663,667,687,698-700 
(see also Characteristic ratio, 
entanglement under Molecular weight, 
Solutions, Statistical chain segment, 
Steric hindrance parameter, Tacticity 
and Unperturbed dimensions) 

Chain end, 181,212,426.445,578-580,697,700 
Chain folding, 240 
Chain length, 235,243,285,288,408,502 

(see also Degree of polymerization, 
Length and Molecular weight) 

Chain propagation, 358,359 
Chain pullout, 697,698 
Chain scission (see Bond scission; see also 

Brittle fracture and Degradation) 
Chain stiffness, 55,174-176,178-183,186,189, 

191-194,211,216,220,221,226,227,229, 
234,235,373,394,408,438,466,469,470, 
472,475,484,581,607 

Chain stripping, 581 
Chalcogenides, 623 
Channel, 562 
Characteristic flaw size, 403 
Characteristic ratio, 17,55,56,229-232,411, 

412,417,418,454,465-469,488-491,620, 
638,647 
table of values, 490 

Charge, 324 (see also Atomic charge) 
Char residue, 579 
Chemical aging, 446 
Chemical bond (see Covalent bond) 
Chemical potential, 94,557,663 
Chemical reaction (see Degradation, 

Polymerization and Reactivity) 
Chemical shift, 359 
Chow equations, 
Chromatography, 472,582 
Civil engineering, 688,691 
Clarity, 250,292,293 

Index 

Clay, 667 
Cleaners. 142 
Cluster, 26 
Closed-cell foam, 5 

(see also Foam 
Coalescence, 286,2: 
Coarse-grained simi 

289,607,660,61' 
Coarsening. 655,661 
Coating, 142,180,2( 

666 
Coefficient of deter! 
Coefficient of therm 

88,102,104,170
 
of amorphous p
 
and brittleness,
 
of glassy polym
 

217,218
 
and heat capacii
 
linear, 58,441,4
 
of multiphase m
 
of rubbery polyt
 

218 
of semicrystallir 
of solvents, 218 
and surface tens 
table of values. l 
volumetric, 58-1' 

641-643 
Cohesive energy: 

calculation of so 
135,137,138. 
600-603,629 

components: 
dispersion, 1 

266-268, 
hydrogen boi 

266-268,: 
polar, 136,13 

copolymer, 612,( 
correlations for, 

264,273,598,1 
definition. 135 
as an "extensive" 

612-616 
Fedors. 144,145­

565-567,569.: 
629,633,639,( 

as a "fundamental 
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Clay, 667 
Cleaners, 142 
Cluster, 26 
Closed-cell foam, 556,653,688 

(see also Foam) 
Coalescence, 286,289,404 
Coarse-grained simulations, 177,178,284, 

289,607,660,661,663,668 
Coarsening, 655,666 
Coating, 142,180,269,292,441,443,652,654, 

666 
Coefficient of determination, 67 
Coefficient of thermal expansion, 1,58-65,86, 

88,102,104,170,174,433,641-643,687,692 
of amorphous polymers, 16,61-64,110 
and brittleness, 1 
of glassy polymers, 60-64,86-88,170, 

217,218 
and heat capacity, 60,104,110 
linear, 58,441,443,676-679 
of multiphase materials, 65 
of rubbery polymers, 60-64,88,170,217, 

218 
of semicrystalline polymers, 60 
of solvents, 218,530 
and surface tension, 265 
table of values, 63 
volumetric, 58-62,217,218,265,519,630, 

641-643 
Cohesive energy: 

calculation of solubility parameter, 47, 
135,137,138,143,158,159,199, 
600-603,629,642 

components: 
dispersion, 136,137,143,145,162, 

266-268,274 
hydrogen bonding, 50,137,143, 

266-268,271 
polar, 136,137,143,266-268,332 

copolymer, 612,614-616 
correlations for, 10,16,51,136,144-153, 

264,273,598,603-607,629 
definition, 135 
as an "extensive" property, 46,47, 

612-616 
Fedors, 144,145-151,154-157,264,377, 

565-567,569,598,603-613,616,621, 
629,633,639,642,644 

as a "fundamental" material property, 3, 

6,7,48,135,621,629 
Kaelble, 144,146,150,156,157 
and molar attraction constant, 136,137, 

162 
tables of values, 154-157,334,335,604, 

606,613,616 
and thermal conductivity, 551 
use in predicting other properties: 

blend miscibility, 139-141 
dielectric constant, 135,326,330-335, 

614-616 
glass transition temperature, 135, 

174-176,178.179,182,183,186, 
198,199,234,600-602 

mechanical properties, 135,373,376, 
377,417,418,439,440,454 

permeability, 135,559,561,562, 
564-567,569,639 

surface tension, 135,264,266,267, 
273,274,633,642 

van Krevelen and Hoftyzer, 138,144,145, 
151-157,199,600-602,629,633,642 

Cohesive energy density, 16,47,135,137,142, 
143,174,177,199,235,242,264,266,283, 
326,330,333,354,373,393,417,418,422, 
562,565-567,581,607 

Cohesive failure, 273,286,439-441,696,697 
Cohesive forces (see Cohesive energy; 

see also lnterchain interactions) 
Combinatorial search, 177,623,624,659,699 
Combustion, 579 
Compact disk, 292,293 
Compatibility, 142,285,518,559,650,660,697 
Compatibilizer, 273,285,655,663,697-699 
Complementary properties, 1,2,7,8,144 
Compliance, 355,368,371,375,379,447,448, 

686,687 
Composite, 15,18,65,141,269,329,370,400, 

401,413,433,441,443-445,546,556,582, 
599,621,622,649,652,653,655,667-669, 
675-686,689-696 

Compounding, 91 
Compressibility, 88,94,104,371,374,424,519, 

658,661,695 
Compression, 368,371,403,688 (see also 

Uniaxial compression) 
Compression molding (see Molding) 
Computational rheology, 501,669 (see also 

Simulation and Viscosity) 
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Computer program (see Software) 
Computer memory, 421,563 
Computer speed, 272,284,421,563,657,676 
Computer time, 177,297,343,421,561,582,658 
Concentration, 181,228,286,287,289,310, 

311,4 71,478-481,501,528-531,557,558, 
560,638,639,658,659,663,664,690,700 

Concrete, 666 
Condensation polymerization, 408,655 
Condenser, 324 
Conditioning, 353 
Conduction band, 353 
Conductivity (see Electrical properties; 

see also Thermal conductivity) 
Conductor, 544 
Confinement, 181,272,582,667 
Conformational properties (see Chain 

conformation and configuration; see also 
dilute under Solutions) 

Conjugation, 13,303,354 
Connectivity indices, 8-11,14,16,50,177,358, 

453,465,611,612,621,622 
backbone contributions, 9,52,53,550,551 
bond indices, 25,26,28,53 
calculation for molecules, 22-26 
calculation for polymers, 27-30 

copolymers, 599.612-614 
conformation-related properties. 9, 

55,56,482-485,491-497,503,504, 
509510,638 

correlations using them, for: 
boiling temperatures of liquids, 144 
cohesive energy, 51 

Fedors-like, 146-151,154-157, 
565,603-613,616,629 

van Krevelen-like, 144,145, 
151-157,199,629 

heat capacity at constant pressure. 
49,103,115-126,598,631 
change at glass transition, 

126-131 
"liquid" polymers, 120-126,631 
"solid" polymers, 115-119,631 

molar attraction constant, 143, 
162-167 

molar diamagnetic susceptibility, 
360-366 

molar Hartmann function, 387-393 
molar intrinsic viscosity function, 

472,491-493,509 

Index 

molar parachor, 276-283 
molar Rao function, 17,379-386,548, 

549 
molar stiffness function, 491-497, 

503,504,509,510,638 
molar thermal decomposition 

function, 584-596 
molar viscosity-temperature function, 

509-511 
molar volume, 65,78-86,199,264, 

548,565,629 
permeability, 562 
refractive index, 51,303-310,633 
steric hindrance parameter, 55,56, 

482-485,638 
thermal conductivity. 550-553,623, 

639 
van der Waals volume, 51,66-79,277, 

565,628 
extensive, 46-48,50,550 
first-order, 25-29,33-46,48-50,53,65, 

110,111,144,628 (see also the 
individual properties) 

general form of correlations in terms of, 
46-51 

higher-order, 26,49,50,552,623 
intensive, 47.48,51,303,550 
linear dependence of, 29 
side group contributions, 9,52,53,550, 

551 
simple atomic index. 23-26,28,53,65,74, 

75,79,146,152,193,277,361,482-485, 
509,566,609,611,628,629 

tables of values for polymers, 34-46,604, 
613 

use in calculation of group contributions, 
18,151,598,608-611,623 

valence atomic index, 23-26,28,49,52, 
53,65.74-76,79,146,147,193,277, 
361,482-485,509,566,623,628,629 

zeroth-order, 25-29,32,34-46,48-50,53, 
65,110,111 ,144,628 (see also the 
individual properties) 

Connectivity table, 7,8,146,617,628,630,638 
Constitutive equation, 394,424,440,443,657,· 

694,695 
Contact angle, 263,264 
Contact lenses, 91,142 
Container. 557 
Continuum simulations, 11,284,394,410,440, 

Index 

443,622,657, 
Controlled release 
Conversion, 245< 
Cooling, 61,169,1 

441,543,560,1 
Cooperative motic 

173,174,191,: 
449 

Coordinates, 7,8,6 
Copolymer, 15,91 

607,620,629,( 
alternating, 1l 
block, 176,18 

401,599,6 
678,680,6 

convei 
66 

ordere 
65 

segme 
65: 

crosslinked,2 
random, 18,17 

334,434,4: 
641-648,6~ 

sequence distn 
359 

steric, 231,239 
Correction indices 
Correction terms, 2 

(see also Struc 
and individual 
atomic, 48-50,l 

146,147,14 
361,381,38 
566,567,58 
623,628 

group, 48-50,6' 
146-152,27 
509,552,561 
607,608,62: 

Correlations, 3,11,1, 
46-51,55,56,61 
(see also Conne 
individual prop, 
automated appli 
designer, 18,15( 

618-620,62~ 

detailed examph 
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443,622,657,668,669,677 ,687,690-696 
Controlled release, 654 
Conversion, 245-247,394,441 
Cooling, 61,169,171,174,246,248,251,400, 

441,543,560,655,657,658 
Cooperative motions, 60,106,127,169,170, 

173,174,191,211,221,231,359,405,439, 
449 

Coordinates, 7,8,617,628 
Copolymer, 15,91,94,141,177,239-241,269, 

607,620,629,630,664 
alternating, 18,489,500,599,612-614,618 
block, 176,182,240,241,273,285,287, 

401,599,650,656,665,667-669,677, 
678,680,696 

conventional, 650,651,654,659, 
660,698-700 

ordered morphologies of, 650, 
651,659 

segmented multiblock, 176,650, 
652,656,667 

crosslinked, 219-224,226 
random, 18,177,239-241,312,316,333, 

334,434,435,489,599,614-618,627, 
641-648,652,654,664,699 

sequence distrihution, 141,176,177,239, 
359 

steric, 231,239 
Correction indices (see Correction terms) 
Correction terms, 23,24,48-50,67,620 

(see also Structural parameters 
and individual properties): 
atomic, 48-50,67,69,74-76,78,79,127, 

146,147,149-152,277,303,330,331, 
361,381,388,491,492,509,551,552, 
566,567,585-590,598,604,607,608, 
623,628 

group, 48-50,67,69,74,75,79,80,127, 
146-152,277,330,361,388,491,492, 
509,552,566,567,585-590,598,604, 
607,608,623,628 

Correlations, 3,11,14,16-18,22,24,26,29,30, 
46-51,55,56,611,612,617,623,624 
(see also Connectivity indices and the 
individual propertiesi 
automated application (see Software) 
designer, 18,150,200,598,600-608, 

618-620,623,625,630 
detailed examples of utilization, 627-648 
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general purpose, 150,598,600,604-608,610 
master (see general purpose) 
specialized (see designer) 

Corresponding states, 89,91-93,275,505-507, 
599,686,687 

Corrosion. 652,666 
Cosmetics, 286 
Cotton-Mouton effect, 298 
Coulombic interactions 

(see Electrostatic interactions) 
Counterion, 13 
Covalent bond, 8,169,181,369,373,393,395, 

400,402,407,414,424,425,432,434,436, 
444,545,576,578-581,650,678,696,697 

Crack, 403,404,444,449,451 
Crazing, 269,370,402-404,406-412,421-424, 

434,444,445,623,694,695,697,698 
Creep, 370,371,445-449,451,453,623 
Critical exponent, 441 
Critical micelle concentraton, 658 
Critical molecular weight 

(see Molecular weight) 
Critical phenomena, 359 

(see also Phase transition) 
Critical point, 94 
Critical temperature, 558 
Crosslink, 12,13,16,138,169,170,173,176, 

179,181,182,219-228,239-241,273,289, 
354,369-371,386,393- 395,401,406,421, 
424,425,428,429,432-440,487,500,557, 
580-582,617,622,623,724 
functionality of, 227,394,395,437,439, 

440 
mobility of, 227,395,428,437,439,440 
(see also Elastomer, between crosslinks 
under Molecular weight, and Thermoset) 

Cross-sectional area, 373,374,407 ,414,429. 
430,434,452,666,697,699 

Cryogenics, 544 
Crystalline polymers 

(see Semicrystalline polymers) 
Crystalline silicon, 7,8 
Crystallinity, 2,12,13,16,51,57,60,65,94-99, 

104,107,108,110,111,120,138,172,173, 
179,182,228,229,234-252,294,295,301, 
302,304,317,324,325,336,354,370,413, 
416,421,432,433,448,453,473,500,517, 
544,545,553,564,568,569,580,652,654, 
656,657,686,687 
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Crystallite, 173,179,235,239-241,246,249, 
250,369,421,424,432,544,564,652 

Crystallization, 16,94,140,173,179,193,234, 
236,239-252,425,448,654,656,660 
conversion of, 245-247 
deformation-induced (non-quiescent), 

242, 245,425 
flow-induced, 656-658 
strain-induced, 242,425,432,656,657 
stress-induced, 242,425,656,657 

induction of, 246,247 
isothermal quiescent, 241-248,252,652 
non-isothermal, 242,248,251,252 
rate of, 245-252 

growth, 245,246,250,252 
nucleation, 245,246,249-252,656 

temperature of, 245 
Crystallography, 247 (see also X-ray 

scattering) 
Cubic Hermite polynomials, 521 
Curing, 105,224,227,228,394,434,439,440, 

441,443,695 
Cycle time, 250,656 
Cylindrical domains, 650,651,665 
Cyclization, 581 

Damage, 446 
Damping (see Internal friction; see also Loss) 
Dead end, 52,53 
Debonding, 413 
Dccohesion, 424 
Decomposition, 355,582,583 (see also 

Degradation and Temperature of half 
decomposition) 

Deconvolution, 106 
Defect, 104,235,240,354,401-404,411,414, 

418,424,42R,433,439,578,580 
Deformation, 17,18,169,171,179,231,242, 

245,298,359,368,371-374,376,400-404, 
406,407,409,413,419-421,424,425,429, 
430,432,441,445-453,635,650,653,656, 
657,663,675-678,680,681,683-686,688, 
692,694-696,700 (see also Plastic flow, 
Shear, and Strain) 

Degradation, 142,180,353,359,369,446, 
576-582,640 (see also Dielectric strength, 
Photochemical degradation, Thermal 
stability and Thermooxidative stability) 

by depolymerization, 578,579,581 
initiation sites for, 578-580 

Index 

by random chain scission, 578,579 
unzipping (same as depolymerization) 

Degree of polymerization, 8,9,27,139,216, 
236,469,471,697,698 (see also 
Molecular weight and Polymerization) 

Degrees of freedom, 7,10,11,16,49,51,55,58, 
59,103-107,110-115,120-122,126-128, 
174,178,179.1 81,191-193,196,220-226, 
303,325,328,329,332,344,345,374,393, 
396,403,420,434,446,448,452,454,467, 
484,562,565-567,569,598,628,637,639, 
661,663,667 
rules for calculating, 112-115 
tables of values, 117-119,124-126. 

129-131,222,223,305-310 
Delocalization, 303,544,587 
Dcndrirners, 13 
Densitometry (same as Dilatometry) 
Density, 2,4-6,11,15,47,48,57,60,69.73. 

85-87,91,175,433,464,466,478-480,
 
525-527,530.617,619,630,631,639,641,
 
643,663,666,724
 
of amorphous polymers or amorphous
 

phases, 16,60,62,65,80,86,95-98, 
107,110,229,294,311,530,564,569, 
629,633,641,643 

connectivity indices useful for, 65 
of crosslinks, 12,176,223,393-395,428, 

429,434,435,437-440,557 
of crystalline phases of polymers, 95-98, 

229,564,569,687 
of crystallization nuclei, 249-251 
definition of thermal diffusivity, 103,545, 

546,639 
as a "derived" property, 3-6,47,57 
of entanglements, 409,411,412,422,423 
effects of crystallinity on, 60,65,94-97, 

652 
fluctuations of, 105,297,439 
foam relative to bulk material, 688,689 
functional, 667 (see also Dynamic 

density functional theory) 
of grafting, 697,698 
from group contributions, 4-6, 
as an "intensive" property, 9,47,80 
and interfacial tension, 285,286,288 
and mechanical properties, 379,386,387, 

393-395,398,411,412,422,424,429, 
453,454,688 (see also Volume) 

physical aging effects, 61,90,437,448 

Index 

pressure de; 
(see Pre: 
ternperai 

reduced, 89­
reducing, 89 
and refracti \ 
and rubbery 

637 
of sernicryst 

94-98,11 
and specific 

310-316 
of structural 
tables of vall 

81-84,96 
temperature 

temperat 
molar un 

Depolymerizatior 
Deposition, 652 
"Derived" propen 

629 
Desalination of w 
Design engineerir 
Designer corrclati 
Detergent, 285,28 
Dialysis, 91,142 
Diamagnetism, 3~ 

susceptibility 
Diamond, 7,8 
Dielectric constar 

324-337,339­
616,621,634, 
tables of valu 

Dielectric loss fae 
(see Dissipati 

Dielectric relaxati 
231-233,344 

Dielectric strengtl 
Differential scann 

171,449,582 
Diffusion, 141,42 

578,663,689, 
anomalous (r 
normal (Eins 

Diffusivity (see r: 
also Thermal 

Dilation, 694 
Dilatornetry, 170, 
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pressure dependence of 
(see Pressure-volume­
temperature relationships) 

reduced, 89-93 
reducing, 89-93 
and refractive index, 293-296,310-312 
and rubbery plateau modulus, 395,398, 

637 
of semicrystalline polymers, 60,65, 

94-98,110,229,564,569 
and specific refractive index increment, 

310-316 
of structural units, 659,663 
tables of values at room temperature, 

81-84,96,97,312-315 
temperature dependence of (see 

temperature dependence of under 
molar under Volume) 

Depolymerization (see under Degradation) 
Deposition, 652 
"Derived" properties, 3-7,50,453,454,466, 

629 
Desalination of water, 142 
Design engineering, 410,624,691,693 
Designer correlations (see Correlations) 
Detergent, 285,286 
Dialysis, 91,142 
Diamagnetism, 358,360 (see also diamagnetic 

susceptibility under Molar properties) 
Diamond, 7,8 
Dielectric constant, 9,17,135,143,171,292, 

324-337,339-341,344,353,356,373,615, 
616,621,634,642,645,687,689,692 
tables of values, 334,335,347-352,616 

Dielectric loss factor 
(see Dissipation factor) 

Dielectric relaxation spectroscopy, 171, 
231-233,344 

Dielectric strength, 17,329,353-355 
Differential scanning calorimetry, 112,170, 

171,449,582 (see also Calorimetry) 
Diffusion, 141,422,556,557,559,561,562,564, 

578,663,689,700 
anomalous (non-Einstein), 562 
nOlTIlal (Einstein), 562 

Diffusivity (see Diffusion; see 
also Thermal diffusivity) 

Dilation, 694 
Dilatometry,170,171,247 

Dilute solution (see under Solutions) 
Dilution effect, 501,529,530 
Dipole moment, 11,17,136,143.266,324,325, 

328,331,336,339-343,354 
(see also Electrical properties) 
table of values, 341-343 

Discoidal particle (see Platelet) 
Discretization, 659 
Disentanglement, 404 
Disorder, 59,104,562,650,651,659,667 
Dispersion, 475,501 ,532-540,655,656,658, 

660,666,668,669,675,683-685,689,690 
Dispersion forces, 136,137,140,143,145,162, 

163,266,393 
Displacement, 561,562 (see also Deformation 

and Strain) 
Dissipation (see Loss) 
Dissipation factor, 292,324,327-329, 

343-353,356,373 
(see also electrical under Loss) 
table of values, 347-352 

Dissipative particle dynamics, 285-288,661,662 
Dissolution (see Solubility and Solvation) 
Donor. 13 
Doping, 13 
Drag, 657 
Drawing (see Orientation) 
Draw ratio, 424-433,686 
Droplet, 286,289,661,666 
Dryness, 316 
Drug, 556,654 
Dual mode sorption, 558 
Ductile-brittle transition temperature, 

231,415,424 (see also Toughening and 
Toughness) 

Ductility, 231,403,406,409,411,412,418,424, 
431-433,437,440,635 (see also Toughness) 

Durability, 17,141,269,370,445,449,451,452, 
576,577 ,653 

Dynamic density functional theory, 286,289, 
661,663-665 

Dynamic fatigue (see Fatigue) 
Dynamic mechanical (spectroscopy or 

thermal analysis), 171,231-233,394,438 
Dynamic moduli (see Loss; see also Modulus 

and Secondary relaxations) 

Edge, 22,23,25,28,47,52,53,68,609
 
Elastic behavior, 17,169,170,178,328,370,
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372,373,376,393-395,413,423-431,433, 
443,446,635,650,676-678,686,691,692, 
694 (see also Compliance, Modulus, and 
Poisson' s ratio) 

Elastic-plastic fracture mechanics, 437,688 
Elastomer, 17,169,170,173,176,219,269,406, 

424-430,432,433,438,470,581,656,681, 
683,688,695 (see also Rubbery polymers) 

Electrical and electronic applications, 1,180, 
324,327,353,355,576,623,652 

Electrical breakdown (see Dielectric strength) 
Electrical circuit, 54 
Electrical current, 54 
Electrical degradation (see Dielectric 

strength) 
Electrical properties, 13,17,171,292,293, 

324-358,373,577 ,623,634,689,692 
(see also Dielectric constant, Dielectric 
strength, Dipole moment, electrical 
under Loss, and Molar polarization) 
conductivity, 13,324,327,544,689 
resistance, 54,55,327,353 
volume resistivity, 327,634 

Electric field, 292,298,324-326,328,331 
Electrochromism, 571 
Electrolyte, 556,659 
Electromagnetic field, 292,294,329,355 
Electron conjugation (see Conjugation) 
Electron delocalization (see Delocalization) 
Electronegativity,332 
Electronic applications (see Electrical and 

electronic applications) 
Electronic configuration, 3,8,13,22-24,26, 

27 ,29,30,49,74-76, 122, 144,146, 147,176, 
303,353,355,359,482-485,544,587,628 

Electronics (see Electrical and electronic 
applications) 

Electronic structure 
(see Electronic configuration) 

Electronic transition, 296,297 
Electron microscopy, 246,691,693 
Electron spin resonance, 359 
Electrostatic interactions, 3,8,355 
Elongation (see Strain) 
Embrittlement, 434,435,437,439,440,656 
Empirical methods (see Correlations, 

Connectivity indices, and 
Group contributions) 

Emulsifier, 273,655 
Emulsion, 655 

Index 

Encapsulation, 324,353 
End groups, 578 
Endothermic, 558 
End-to-end distance of polymer chain, 

426,445,466-468,470 (see also of 
polymeric repeat unit under Length) 

Endurance limit, 449 (see also Fatigue) 
Energy, 176,261,272,325,328,344,354,370, 

372,401,403,407-409,411,413,422,432, 
437,449,452,453,558,621,686,697,700 
(see also Enthalpy, Mechanical energy 
and Thermal energy) 

Energy level, 353,354,452 
Entanglement, 211,369,374,395,396,409,411, 

412,421-426,446,529,536,658,697,700, 
724 (see also between entanglements 
under Molecular weight) 

Enthalpy, 16,46,60,102-105,109,110,132, 
234,631,632 
of combustion, 579 
of fusion, 110,234-236,239,240,247,248, 

424
 
of mixing, 138,139
 
relaxation, 448,449
 
of sorption, 557,558
 

Entropy, 16,46,58-60,102,104,105,110,132, 
234,369,374,424,631,632 
of fusion, 110,234,248 
of mixing, 139 
of sorption, 557,558 
spring model, 424,425,427 

Environment, 13,91,138,142,269,355,403, 
421,452,576,651,653,656,666 

Environmental crazing, 141,269,421 
Environmental stress cracking, 141,452 
Equation-of-state theories, 58,88-94,139,176, 

558,562,621 
Arends, 94 
group contributions for, 91,176 
lattice fluid, 176 
Sanchez-Lacombe, 91-94 
Simha-Somcynsky, 94 

Equations of motion, 661,663 
Equilibrium, 18,60,61,90-92,94,95,106,138, 

175,227,239,240,247,249,251,284-288, 
393,394,446,533,558,560,561,650, 
655-662,667,669,699 

Evaporation, 135 
Excitation, 354 
Excluded volume (see Volume) 

Index 

Exfoliation, 655,( 
Exothermic, 558 
Expansion, 467,5 

Foam, Swelli 
Expert system, 62 
Extended chain CI 

Extensibility, 424 
Extension (see St 
Extension ratio (.1'1 
Extensive propert 

(same as Mol 
Extent of reaction 
Extraction, 91,55t 
Extrinsic variable! 
Extrusion, 105,17 
Eyeglasses, 293 

Fabrication, 2, lOS 
248-250,269,: 
400-403,414,' 
581,582,622,t 
691,696 (see I 
Molding, PrO( 
casting) 

Failure. 269,273,3' 
422,424,426,4 
449,451,635,6 
(see also Adhr 
fracture, Cohe 
Shear yielding 

Fatigue, 370,402,4 
Ferromagnetism, 3 
Fiber, 58,246,293,: 

532-539,639,t 
679,680,682,6 
694-696 (see £ 

and Platelet) 
Fiber spinning, 651 
Fibril, 272,404 
Filament, 657 
Filler, 17,180,269, 

432,438,439,5 
582,599,639,6 
679,680,682,6 
(see also Fibei 

Film, 138,173,180, 
442,464,656-6 
fabrication of, 

Finger, 404 
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Exfoliation, 655,667 
Exothermic, 558 
Expansion, 467,543,556,652,653 (see also 

Foam, Swelling and Thermal expansion) 
Expert system, 621,623,624 
Extended chain crystallite, 652 
Extensibility, 424-433 
Extension (see Strain) 
Extension ratio (see Draw ratio) 
Extensive properties 

(same as Molar properties) 
Extent of reaction (see Conversion) 
Extraction, 91,556 
Extrinsic variables, 296,297,500 
Extrusion, 105,172,269,499,538,543 
Eyeglasses, 293 

Fabrication, 2,105,138,173,242,245, 
248-250,269,285,296,298,354,368, 
400-403,414,418,443,444,499,SOI, 
581,582,622,624,652,653-657,666,686, 
691,696 (see also Melt processing. 
Molding. Processability, and Solvent 
casting) 

Failure, 269,273.370,401-411,413,414,418, 
422,424,426,431-433,437,441,443,445, 
449,451,635,642,653.695-697 
(see also Adhesive failure, Brittle 
fracture, Cohesive failure, Crazing, 
Shear yielding, and Stress) 

Fatigue, 370,402,445,446,449,451,623 
Ferromagnetism, 358,359 
Fiber, 58,246,293,371,402,441,443,445, 

532-539,639,649,654,656-658,677 , 
679,680,682,683,686,689,691,692, 
694-696 (see also Filler, Optical fiber, 
and Platelet) 

Fiber spinning, 656-658 
Fibril, 272,404 
Filament, 657 
Filler, 17,180,269,324.330,347,400,401 ,413. 

432,438,439,S01,533,535-537.544,580, 
582,599,639,649,653,654,663,669,677, 
679,680,682,686,687,689-697 
(see also Fiber and Platelet) 

Film, 138,173,180,181,272.287,403,441, 
442,464,656-658,686,687,692 
fabrication of, 656-658,687 

Finger, 404 

Finite element simulations, 394,410,440,443, 
622,691-696 

Finite extensibility, 17,425-430 
Fire resistance, 579,580,582 
First-order phase transition, 60,110,234 
Flame resistance, 579,580,582 
Flammability, 579,582 
Flavor-aroma molecules, 556 
Flaw (see Defect) 
Flexibility, 532,537,538,649,652,678 
Flexible foam (see Open-cell foam) 
Flipping motions, 106 
Flocculation (see Aggregate or Aggregation) 
Flory-Huggins interaction parameter, 138-141, 

158,285,286,288,651,659-661,669,700 
Flory-Huggins solution theory, 138,139,141, 

562,663 
Flow equation, 666 
Fluctuation-dissipation relation, 663 
Fluctuations, 59,104,105,249,297.310,561,663 
Fluid (see Liquid) 
Fluorination, 294,304,332,336,344 
Flux, 543,561 
Foam, 91,445,543,556,652,653,655,656,677, 

688,689 
Folded chain lamella, 652 
Food, 285,286 

packaging, 293,556,654 
Force, 261.326,368,371,374,400,430,446, 

452,582,697 
Force constant, 192,373 
Force field, 5,6,141,158,178,336,343.376, 

421,581,582,658,660,663,667,668,700 
Formulation, 180,286,344,475,544,545.660, 

661,667 
Fractal, 52,532,700 
Fractography,438 
Fracture (see also Brittle fracture and 

Failure): 
ductile thermoplastics, 431-433 
elastomers, 425-430 
energy, 437,438,440 
heterophasic materials, 411-413,438,675, 

692,694-700 
mechanics, 437 
surface. 402-404,425 
toughness in thermosets, 437-441 

Fragility, 175 
Fragment (see Group) 
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Free energy (see Gibbs free energy) 
"Freely jointed" or "freely rotating" chain, 

425,466,467 
Free radical, 359,578,579,581 
Free volume (see under Volume) 
Free volume theory of Vrentas and Duda, 

561 
Freeze line (same as Frost line) 
Freezing, 95,175,658 
Frequency, 106,169,171,175,232.233,297, 

312,315,324,325,329,336,343-352,370, 
372,421,578 (see also Rate effects and 
Wavelength) 

Friction, 272,697,698,700 
Fringed micelle, 652 
Frost line, 658,687 
Fugacity, 557 
"Fundamental" properties, 3,6,7 ,50,292,293, 

453,622,629 
Fused ring (see Ring) 
Fusion (see Melting) 

Gas constant, 91,139,395.429,481,505,506, 
520,525,527,557-559 

Gas molecules, 91-94,142,543,555-558, 
560-571,576,579,582,639,640,652,653, 
655,687-690,692 

Gelation, 441 
Gel point. 433,441 
Genetic function algorithm, 175,624,693 
Geological phenomena, 175 
Geometry, 6-8,49,66,103, II 0-112,122-124, 

126,174,249,250,353,358,376,401,403, 
422,445,468,479,488.489,491,538,628, 
663,666 

Geometry optimization, 6,376 
Germination, 654 
Gibbs free energy, 16,60,102,104,105,110, 

137,174,175,234,240,261,269,272.286, 
422,631,632,650,655,658,663,695 
of fusion, 234 
of mixing, 139 
of sorption, 557 

Glass former, 169,181 
Glass transition, 60,62,107,110,169-175. 

177-181.191,200,211,221,234,265,298, 
369,374,439,449,470,560 

Glass transition temperature, 169-232,273, 
598,617,619.621,686 
copolymer, 620,641,643 

Index 

crosslinking effects, 16,179,182, 
219-228,434,435,437,439,440,443 
table of best fits to data, 225 
table of values, 222,223 

crys tallinity effects, 179 
and crystallization, 245,251,252 
definition, 169,170,173,174 
as a "derived" property, 3-6,135 
and dielectric constant, 171,325 
and dielectric strength, 354 
and entanglement statistics, 396 
factors affecting it, 171,175-183, 

186-200,211-231 
and heat distortion temperature, 171 
as an "intensive" property, 9,47 
ionic charge incorporation effects, 181 
and "main relaxation", 231-233 
and mechanical properties, 170,171,354, 

368- 370,37 4-379,393-396,398-400, 
406.408,417,418,420,422,424,428, 
434-44(),443,446-448,450-454, 
634-638,642,652,687 

measurement of, 170-172,181 
and melting temperature, 172,173,218, 

234-236,242-244 
and miscibility, 172 
molecular weight dependence, 16,176, 

179,182,211-216,243,517,518,530 
table of data, 213,214 

orientation effects, 179,686 
and permeability, 171,557 
plasticization effects, 16,176,180,182, 

217,218,528-530,560 
prediction, 4-6,16,65,135,182-231,598, 

600-603 ,607 ,608,624,625 ,630,641 
pressure effects, 180 
rate effects, 171,174,175,179 
and refractive index, 171,295,301 
and secondary relaxations, 16,231-233 

table of values, 233 
simulations 01',177,178 
of solvents, 217,218,528,530 
and sorption, 558-560 
specimen size effects, 178,180,181 
and stress-optic coefficient, 298-300 
and surface tension, 171,274-276 
tables of values, 63,201-210,213,214, 

222,223,225,230,233,601,603,608 
tacticity effects, 16,179,180,182, 

228-231 

Index 

table of 1 

and thermal. 
stability, 

and thermal, 
546-549, 

thermal histc 
and thermod 

116,126­
and use temp 
and viscosity 

517-520, 
and volumen 

85-88,90 
Glazing, 293 
Globule, 464 
Gloss, 292 
Glossary of symb 

706-723 
Glue (see Adhesi­
Grafting, 655,664 
Graph, 22,380,60' 

(see also Hyc 
Graph-like state 0 

Graph theory, 8,9 
Gravity, 657,661 
Ground state, 136 
Group contributio 

91,176,177,3 
611,612,622,1 

(see also 
calculation fr 

608-611 
cohesive ener 

145-157,1 
608-612,l 

enthalpy of fi 
entropy of fus 
glass transitic 

182,183,2 
heat capacity, 
melting tempi 
molar attracti 

162-167 
molar diamag 

360-365 
molar glass tr 
molar Hartma 
molar intrinsi 

491-493,5 
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table of values, 230 
and thermal and thennooxidative 

stability, 581,584,585 
and thermal conductivity, 172,544, 

546-549,639 
thenna1 history effects, 180 
and thermodynamic properties, 107-111, 

116,126-132,548,549,631,632,652 
and use temperature range, 171,173 
and viscosity, 169,170,172,505-508, 

517-520,523,526-530,599,648 
and volumetric properties, 59-65,80, 

85-88,90,110,301 ,560,629,630,641 
Glazing, 293 
Globule, 464 
Gloss, 292 
Glossary of symbols and abbreviations, 19, 

706-723 
Glue (see Adhesive) 
Grafting, 655,664,697,698 
Graph, 22,380,609,618,619 

(see also Hydrogen-suppressed graph) 
Graph-like state of matter, 14 
Graph theory, 8,9,14,22,47,146,277,380,465 
Gravity, 657,661 
Ground state, 136 
Group contributions, 3-7,9,10,14,18,48-50, 

91,176,177,312,453,454,549,571,598, 
611,612,622,624,627 

(see also Correction terms) 
calculation from new method, 151,598, 

608-611 
cohesive energy, 6,7,10,16,136-138,144, 

145-157,199,264,273,565,602-606, 
608-612,629 

enthalpy of fusion, 234,247,248 
entropy of fusion, 234,248 
glass transition temperature, 4-6,65,175, 

182,183,226 
heat capacity, 103,108,110,122 
melting temperature, 235 
molar attraction constant, 136,143,145, 

162-167 
molar diamagnetic susceptibility, 

360-365 
molar glass transition function, 4-6 
molar Hartmann function, 386-393 
molar intrinsic viscosity function, 472, 

491-493,509-511 

molar melt transition function, 235,236 
molar parachor, 265,276-282 
molar polarization, 326 
molar Rao function, 379-386,549 
molar refraction, 295,296,301 ,317,318, 

321 
molar stiffness function, 491-497,503, 

504 
molar thermal decomposition function, 

584-596 
molar viscosity-temperature function, 

506,508-515 
molar volume, 5,6,199,273,295,301,565 
molecular weight, 4-6 
pennachor, 562,563 
stress-optic coefficient, 299 
van der Waals volume, 6,65,66,70-73, 

77-79,277,565 
Group corrections (see Correction terms) 
Group interaction modeling, 175,227,228, 

452,453,621 
Gyroid,650,651 

Halpin-Tsai equations, 679,680,682,686 
Hamiltonian, 661,663 
Hand calculator, 19,26,611 
Hardener, 227 (see also Curing) 
Hardening (see Strain hardening) 
Hard phase or segment, 176,650,652,653, 

680-682 
"Hard sphere" repulsions, 59 
Hardware, 19,141,177,178 
Harmonic spring, 661 
Harmonic vibration, 59,106 
Haze, 292 
Health, 138 
Heat (see Enthalpy, Heat capacity, Heat 

distortion temperature, Heat transfer, 
Thermal conductivity, Thermal 
diffusivity and Thermal energy) 

Heat capacity, 10,11,16,49,51,102,103,134, 
303,598,632,724 
change at glass transition temperature, 

60,107-111,126-132,174,548,621, 
632,652 
table of values of change, 129-131 

at constant pressure, 103-112,115-132, 
631,632 
correlations and their use for: 
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"liquid" polymers, 108-111, 
120-126,132,631,632,641,652 

"solid" polymers, 108-111, 
115-120,126,132,621,631, 
632,642,652 

definition of thermal diffusivity, 102, 
103,545,546 

as a function of temperature, 
108-111,122,123,132,546,548 

prediction of f1uctuations, 104,105 
prediction of thermal conductivity, 

544,548,549 
tables of values, 117-119,124-126 

at constant volume, 103-106 
as a "fundamental" material property, 3, 

102,103 
of "liquid" polymers, 107-111,120-126, 

132,631,632,641, 
molar, 46,51,102-105,631,639,641,724 
of "solid" polymers, 107-112,115-120, 

122,126,132,621,631,632,642 
specific, 102,103,105,109,170,424,545, 

546,639,641,642,644,724 
temperature coefficient of, 108,109,122, 

123,132 
table of values of coefficient, 

124-126 
per vibrational degree of freedom, 106 

Heat distortion temperature, 1,171,369,687, 
688 

Heating, 171,248,251 ,355,543,582,584 
Heat resistance (see Thermal stability) 
Heat setting, 656 
Heat transfer (or f1ow), 52,102,105,543-545, 

548,550,666 
Heisenberg uncertainty principle, 59,104 
Henry's law coefficient, 558 
Hermite polynomials, 521 
Heterogeneous nucleation (see Nucleation) 
Heterophasic materials, 13,285,272,273,286, 

297,329,355,370,400,401 ,411-413,421, 
546,556,599,621,622,635,649-705 
(see also Blend, Composite, Copolymer, 
Foam and Thermoplastic elastomer) 

High entanglement density polymers, 409 
High internal phase emulsion, 655 
High-throughput search, 177,623,624,659, 

699 
Hindrance (see Steric hindrance parameter) 
Hole, 557,558 

Index 

Hole theory of liquids, 107 
Homogeneous nucleation (see Nucleation) 
Hookean behavior, 409,410 
Hopping, 561,562 
Human body, 173 
Humidity (see Moisture) 
"Hybrid approach" to correlations, 50,67 
Hybridization, 8,24,26,114,122,277 ,482 
Hydrodynamics, 661-663 
Hydrogel, 142 
Hydrogen bonding, 50,57,97,137,139,140, 

143,145,177,178,187-189,192,199,242, 
264-266,271,274,303,304,326,373,393, 
473,475-478,564,566,567,569,580 

Hydrogen-reduced graph (same as 
Hydrogen-suppressed graph) 

Hydrogen-suppressed graph, 22,23,25,28,30, 
34,46-48,52,53,152,196,305,380,482, 
483,492,550,565,585,609,611,613,628, 
629 

Hydrogen transfer, 581 
Hydrophilic, 287,289,660 
Hydrophobic, 287,289 
Hydrostatic pressure (see Pressure) 
Hyperbranched polymers, 13 

Ice, 57,60,95 
Ice cream, 285 
Ideal mixing, 90,93,138,660 
Ignition, 579 
Impact, 293,406,412,413,418,424,445,697 
Imperfection, 104,296,580 (see also Defect) 
Implant, 91,142,556 
Impurity, 180,249,296,324,354,355,359,500, 

544,553,556,578 
Incompressible medium, 94,424,658 
Induced dipole, 266 
Induction time, 246,247 
Inertia, 657 
Infrared dichroism, 299 
Infrared spectroscopy, 106,297,299 
Infrared trichroism, 299 
Inhomogeneity, 250,310,311,430,441,677 
Initiation, 580 
Injection molding (see Molding) 
Ink, 142 
Inner shell, 8,23,24,26,30,76,544 
Inorganic materials, 169,378,402,441,443, 

534,544,572,623,652,654,655,666,667, 
683-686,693,696 

Index 

Instability, 432 
Insulation, 324,: 
Insulator (see In 
Intensity, 179,2: 
Intensive proper 

303,611-61' 
Interaction parar 

285,286,28i 
Flory-Hugg 

Interaction radiu 
Interactive softw 
Interatomic inter 
Intercalation, 66' 
Interchain distan 
Interchain intera 

(see Nonbor 
Interchain vibrat 
Interface, 181,23 

649,650,65: 
680,681 ,69~ 

Interfacial area (, 
Interfacialfailun 
Interfacial model 

696-700 
Interfacial rheolc 
Interfacial tensio 

283-289,435 
table of valu 
(see also ten 

Interference, 327 
Interlayer dielect 
Intermolecular in 

(see Nonbon 
Internal energy, ] 
Internal friction, 
Internal motions 
Internal plasticiz, 
Interpenetrating I 
Interphase region 

687,696,697 
molecules) 

Intrachain vibrati 
Intrinsic crystalli 

241-244 
Intrinsic propertir 
Intrinsic viscositj 

Viscosity) 
Inverse Langevin 
Ionic bonding, 18 
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Instability, 432 
Insulation, 324,325,327,353,354,543,544 
Insulator (see Insulation) 
Intensity, 179,231,232,358 
Intensive properties, 9,47,48,80,196,198, 

303,611-617,641 
Interaction parameter, 90,93,138-141,158, 

285,286,288,651,668,669 (see also 
Flory-Huggins interaction parameter) 

Interaction radius, 285,286,288 
Interactive software (see Software) 
Interatomic interactions, 3 
Intercalation, 667 
Interchain distance, 59,561 
Interchain interactions 

(see Nonbonded interactions) 
Interchain vibrations, 106,551 
Interface, 181,235,272,284-287,289,413,441, 

649,650,655,659,664,667-669 ,676-678, 
680,681,693,694,696-700 

Interfacial area (see area under Surface) 
Interfacial failure (same as Adhesive failure) 
Interfacial modeling, 13,16,158,274,283-289, 

696-700 
Interfacial rheology, 272 
Interfacial tension, 16,261,266,269-273, 

283-289,439,650,655,662,669,699 
table of values, 270 
(see also tension under Surface) 

Interference, 327 
Interlayer dielectrics, 324,327 
Intermolecular interactions 

(see Nonbonded interactions) 
Internal energy, 103,135 
Internal friction, 328,329,373,449 
Internal motions (see Degrees of freedom) 
Internal plasticization (see Plasticization) 
Interpenetrating network, 681,682,689 
Interphase regions, 179,273,443,664,667, 

687,696,697,699,700 (see also Tie 
molecules) 

Intrachain vibrations, 106 
Intnnsic crystallizability, 16,94,182,236, 

241-244 
Intrinsic properties (see Material properties) 
Intrinsic viscosity (see Solutions and 

Viscosity) 
Inverse Langevin function, 426-428 
Ionic bonding, 181 

Ionicity, 556 
Ionization, 13 
Ionomer, 181 
Irradiation, 568 
Irreversible deformation, 431,432 
Isobar, 178 
Isochor, 178 
Isomer or Isomerization, 50,311,358,483, 

485,489,491 
Isotactic polymers (see Tacticity) 
Isotherm, 246,247,448,558-560,577 
Isothermal compressibility 

(see Compressibility) 
Isotope, 359,464 
Izod impact strength, 412 

Joint, 269,272,273,286,439,652,696,697 
Junction (see Crosslink, Elastomer, 

Entanglement and Network) 

Kerr effect, 298 
Kidney, 91,142 
Kinematics, 656 
Kinetics, 16,60,61,171,174,175,177,178,234, 

241,242,245,246,250,251,285,393,394, 
410,421,434,449,578,654-657,660,667, 
692 (see also Rate effects) 

Kinetic theory of deformation, 410,419-421, 
692 

Kuhn segment (see Statistical chain segment) 

Labeling of chains, 464 
Lability, 181,369 
Ladder polymers, 13,111,354 
Lamella, 239,240,650-652,655,679,682,686 
Lamellar fiber-reinforced matrix model, 679, 

682 
Laminate, 269,443,652,679 
Langevin function, 426-428 
Langmuir sorption isotherm, 558,559,571 
Large-scale motion (see Cooperative 

motions) 
Lattice, 8,57,97,228,234,659,661,663, 

665-667,692,695 
Lattice Boltzmann simulations, 661,666 
Layered composite (see Laminate) 
Leathery behavior, 370 
Length (see also Radius of gyration): 
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blocks or entire chains in a copolymer, 
650,651,659,699,700 

chain segment ("contour") between 
entanglements, 422,426,428 

crystallizable sequences, 239-241 
mean free path, 548 
persistence (see Persistence length) 
polymeric repeat unit, 6,375-377 ,396, 

414,453,454,505,617,628,634,637, 
647 

random walk steps, 425,426,470 
scale (see Scales and/or Scaling) 
side chain, 193 
specimen, 368,400,424,429,430,543 
statistical chain segment, 17,174,180, 

181,285,288,425,426,428,465,470, 
661 
table of values, 470 

Lennard-Jones potential, 178,558 
(see also van der Waals interactions) 

Lens, 293,296 
Lewis diagram, 8,22,68,148,589 
Life, 13 
Lifetime, 451 ,452 (see also Durability) 
Ligament, 404,411-413 
Light, 51,292-294,296,298,299,312,315 

scattering, 292,296,297,310-312,464, 
465,469 

Linear dependence, 29 
Linear elastic fracture mechanics, 437 
Linear elasticity (~'ee Elastic behavior) 
Lipophilic, 660 
Liquid, 11,17,57,60,61,88,90-95,107-109, 

111,121,123,124,135,142,144,169,173, 
175,181,218,261,262,264,265,269,271, 
272,295,296,301 ,317,318,325,328,369, 
378,379,501,518,532,536,537,556-558, 
560,652,653,658,661,666,668,669 

Liquid crystallinity, 13,662 
Listing of symbols and abbreviations (see 

Glossary) 
Load, 368,370,401,413,424,425,431,446, 

448,451,635,649,677,678,688,694,695 
Lone pair, 8,24,26,544 
Loop, 697,699 
Loss: 

electrical, 17,292,324,327-329,343-352, 
373 (see also Dissipation factor) 

mechanical. 272,372,373,408,41 I ,449, 
451,661,663,686 

Index 

tangent, 372,373
 
optical, 292,293,296,297
 
tangent (electrical. see Dissipation
 

factor) 
Lower critical solution temperature, 140 
Lubricants, 180,269,272,581 
Lump, 661 

Magnetic field, 292,298,358-360 
Magnetic properties, 13,17,292,358-367,634, 

689 
Magnetic resonance, 231.358,359 
Magnetic susceptibility, 358,360,361,366, 

634,689 (see also Diamagnetism, 
Ferromagnetism, diamagnetic 
susceptibility under Molar properties, and 
Paramagnetism) 
table of values, 366 

Magnetization, 358,359 
Manufacture (see Fabrication and Melt 

processing) 
Margarine, 285 
Mark-Houwink exponent, 473-475 
Mass, 176,469 
Mass spectroscopy, 582 
Master curve, 89,274,275,288,429,448,449, 

451,479,527,533,547 
Material properties, 2, I 1,296,297,326,330, 

344,345,347,358,359,368,370,394,401, 
410,4 I 1,424,453,454,500,505,550,600, 
617,620,622,675,680,691,695 

Matrix material, 400,401,411,413,438,441, 
443,501,561,562,582,649,654,655, 
677-679,681-686,689,690,692,694-697 

Maximum continuous use temperature, 
576-578 (see also UL temperature 
index) 

Mean field theory, 18,285,622,651,658,663, 
667 (see also Self-consistent mean field 
theory) 

Mean free path, 548,562 
Measurement rate (see Rate effects) 
Mechanical energy, 408,452,686 (see also 

Energy and Mechanical properties) 
Mechanical properties, 17,18,135,171,273, 

286,289,298,327,329,354,359,368-463, 
577,621,623,634-638,642,645,646,649,653, 
656,658,667-669,675-689,691-700 (see also 
Brittle fracture, Compliance, Crack, 
Crazing, Creep, Defect, Failure, Fatigue, 

Index 

Internal frict 
Strain, Secor 
Stress, Stress 

Medicinal cnemis 
Melt, 2,61,105,2"1 

282,285,288, 
517,518,528, 
581,638,656, 
(see also mel 

Melting, 57,60,88 
298,355,431, 
temperature, 

178,181,] 
251,252,: 
451,520,( 
table ofv 

Melt processing, 
507,543,581, 

Melt viscosity (se 
Membranes, 557 I 

membranes a 
Meniscus instabili 
Mesh (see Lattice 
Meshing or Mesh 
Mesophase,659,6 
Mesoscale simula 

442,622,660-' 
Metal, 18I ,441,4"1 
Metastability, .251 
Method of standai 
Method of standai 
Micelle, 286,289,1 
Microcalorimetry, 
Microfibril, 432 
Micrograph, 13,6~ 

Micromechanics, 
Microscopic revel 
Microscopy, 246,1 
Microstructure (se 
Migration, 285,28 
Miscibility, 16,13 

240,285,286, 
666,667,677, 

Mixing (see Blenr 
Mixture, 16,90,91 

556,562,620, 
668,669
 

Mobile bead, 105,
 
Mobility (see De~
 



743 Index 

Internal friction, Loss, Modulus, Shear, 
Strain, Secondary relaxations, Strength, 
Stress, Stress relaxation and Toughness) 

Medicinal chemistry, 4 
Melt, 2,61,105,246,249-251,261,262,265, 

282,285,288,299,300,400,408,464-466, 
517,518,528,530,536,538,539,548,560, 
581,638,656,659,662 
(see also melt under Viscosity) 

Melting, 57,60,88,107,109,110,172,173,234, 
298,355,431,557,650,654 
temperature, 16,57,60,108,138,172,173, 

178,181,182,218,231,234-246,248, 
251,252,298,325,354,369,424,448, 
451,520,652,654,656,686,687 
table of values, 237,238 

Melt processing, 105,172,173,400,408,499, 
507,543,581,655,657 

Melt viscosity (see under Viscosity) 
Membranes, 557 (see also Reverse osmosis 

membranes and Separation membranes) 
Meniscus instability mechanism, 404 
Mesh (see Lattice) 
Meshing or Mesh size, 422,691,692,695 
Mesophase,659,665 
Mesoscale simulations, 18,141,283-288,441, 

442,622,660-669,693 
Metal, 181.441,442,446,449,544,652,696 
Metastability, .251,655,661 
Method of standard properties, 599 
Method of standard substances, 599,611,612 
Micelle, 286,289,658,663 
Microcalorimetry, 582 
Microfibril, 432 
Micrograph, 13,653,691,693 
Micromechanics,675-694 
Microscopic reversibility, 556 
Microscopy, 246,653 (see also Morphology) 
Microstructure (see Morphology) 
Migration, 285,287,561 
Miscibility, 16,139,140,142,158,172,176,177, 

240,285,286.401,599,650,654,655,660, 
666,667,677,680,696,698,699 

Mixing (see Blend, Mixture and Solution) 
Mixture, 16,90,91,93,94,138,141,287,288, 

556,562,620,650,658,659,663,664,666, 
668,669 

Mobile bead, 105,107,108,127-129 
Mobility (see Degrees of freedom) 

Modified Tresca yield criterion, 418,635 
Modified von Mises yield criterion, 418,419, 

436,635 
Modulus (see also Compliance and Poisson's 

ratio): 178,368,370-373,375,377,379, 
393,394,409,433,441,443,448,450,453, 
537,652,654,676-678,681,686,687, 
692-694,699 
bulk, 17,371-375,377-379,387,398,399. 

548,634-638,642,645 
table of values, 378 

complex (same as dynamic) 
as a "derived" property, 3 
dynamic, 372,373 
equilibrium, 227,394,395,398,399,533 
shear, 17,171,227,368,369,371-375,377, 

378,386,387,394,395,398,399,419, 
424,425,427,430,443,448,499,529, 
533,635-638,642,646,678,681,682, 
687,689 
table of values, 378 

tensile (see Young's) 
Young's, 17,368,369,371-374,377,378, 

394,398-400,409,410,413,416,417, 
419,422-424,436,448,501,532,537, 
538,635,636,638,642,646,653,677 , 
679-689,691,692 
tables of values, 378,416,423 

Moisture, 228,324,326,333,344,544,564,568, 
616,660 

Molar properties, 9,46-48,196,611-616,641 
attraction constant, 136,137,143,145, 

162,167 
table of values, 163-166 

copolymer, 333,611-615 
diamagnetic susceptibility, 17,360-366 

table of values, 362-365 
glass transition function, 4-6,9,47,235 
Hartmann function, 17,375,386-393,454 

table of values, 389-393 
heat capacity (see under Heat capacity) 
heat of evaporation, 135 
intrinsic viscosity function, 472,491,492, 

508-515 
table of values, 511-515 

limiting viscosity number function 
(same as stiffness function) 

melt transition function, 235,236 
parachor, 16,265,267,274-283,633,642, 
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644 
tables of values, 279-283 

polarization, 3,17,325,326,328,336-343 
tables of values, 337,338,341-343 

Rao function, 17,375,379-393,454,548, 
549 
tables of values, 382-385,389-393 

refraction, 3,17,51,293-296,301,302, 
316,317-321,325,328,339-343,633 
tables of values, 318-320,341-343 

sound velocity function 
(same as Molar Rao function) 

stiffness function, 17,465,466,472-474, 
491-497,503,504,638 
table of values, 493-496 

thermal decomposition function, 18, 
583-596 
tables of values, 590-596 

viscosity-temperature function, 17,506, 
508-516, 
table of values, 511-515 

volume (see under Volume) 
Molding, 105,499,543 

blow, 173,248,656 
compression, 172,499 
injection, 172,249,269,298,400,403,499, 

538,543,654,657 
reaction injection, 681 

Molecular data file, 617,618 
Molecular dynamics simulation, 178,272,286, 

336,343,421,441,442,449,56 L,562,581, 
582,658,660,661,667 

Molecular modeling, 6,175,376,377,396,454, 
6 I7,628,637 ,669 

Molecular orbital, 303,354,544 
Molecular shape and/or size, 557,559,653 
Molecular spreadsheet, 623 
Molecular weight: 

and block copolymer phase diagrams, 
651 

critical, 211,396,454,465,473,474, 
502-505,508,5 17,520,527,529,530, 
638,647 

between crosslinks, 219-226,241,394, 
395,424,428,429,436-440,724 

and crystal growth rate, 252 
dependence on (see specific properties) 
distribution of. 27,181,243,408,421,428, 

439,47 I ,472,500,501 ,503,525-528,639 
between entanglements, 395-398,408, 

Index 

411,412,415,421,422,424,454,473, 
504,505,637,697,724 
table of values, 396,397 

and glass transition temperature, 16,182, 
211-216,243,517,518,530 

and interfacial tension, 285,286,288 
and melting temperature, 235,236,243 
of molecular gases or liquids, 9 1,135, 

180,286 
number-average, 92,138,176,179, 

211-213,215,216,243,252,261-263, 
282,408,415,421,439,471,500,501, 
508,517,518,520,525-527,530,580,697 

optimum, 408
 
polydispersity (see distribution of)
 
and radius of gyration, 469
 
per repeat unit, 4-6,9,15,19,46,47,57,
 

so. 105,24 1,360,366,396,453,454, 
472-474,504,506,583,584,615,616 
627,637,639,641,724-727 
table of values, 724-727 

and solubility, 138 
and surface tension, 261-263,282,283 
and thermal and thermooxidative 

stability, 580 
and viscosity, 17,465,466,471,472, 

500-505,507 ,509,517,5 I8,520,522, 
524-531,63g,639 

viscosity-average, 262,471-476 
weight-average, 262,263,310,311,408, 

465,472,474,500-503,507,520-522, 
524-530,639 

Mole fraction, 3,15,90,95,219,239-241,478, 
579,614-616,618,650,652,699 

Molten polymer, 80,107,109,111,123,124, 
505,558,560,639 
(see also Melt and Viscosity) 

Momentum, 661
 
Monomer (see Residual monomers)
 
Monte Carlo simulations, 241,355,466,468,
 

658,687,692 
Morphology, 18,179,235,239,240,246,250,284, 

286,324,345,359,370,411-413,420,441,442, 
500,5 I7,532,544,551,599,622,649-677,680, 
682,686-688,691-694,696,699 
(see also Crystallinity, Heterophasic 
materials, Orientation and Phase) 

Multicomponent or Muitiphase materials 
(see Blend, Composite, Copolymer, 
Foam, Heterophasic materials and 

Index 

Thermop. 
Multilayer sys 
Multiphase ftc 
Multiscale me 

669,695 

Nanocomposi 
683-685,t 

Nanorheology 
Nanoscale, 181 
Navier-Stokes 
Neck, 432 
Nematic phase 
Network, 170, 

393-395,4 
436-439,4 
Crosslink 

Neural networ 
Neutron scatte 
Newchor,567, 
Newton's equ: 
Noise, 661,66: 
Nomenclature, 
Nonbonded int 

139-143, I 
234,242,2 
373,374,3 
422,434,4 
473-475,4 
559,561,5 
663,667,6 

Nonlinearity, t 
Nonlinear opti 
Notch, 406,4 I: 
Nuclear magne 
Nucleation, 24 

657 
agents for 
epitaxial, 

via sel 
heterogen 
homogene 
number d: 

Nucleic acids, 

Objective fun, 
Off-lattice sim 

(see also] 
andSimu 
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Thermoplastic elastomer)
 
Multilayer system (see Laminate)
 
Multiphase flow, 666
 
Multiscale modeling, 284,286,410,657,668,
 

669,695
 

Nanocomposite, 582,655,667,668,680,
 
683-685,690-693
 

Nanorheology,272
 
Nanoscale,180,421,538,667,693
 
Navier-Stokes equation, 666
 
Neck, 432
 
Nematic phase, 662,667
 
Network, 170,179,181,223,227,241,373,
 

393-395,404,412,413,425-430,432-434,
 
436-439,441,653,681 (see also
 
Crosslink, Elastomer and Entanglement)
 

Neural network, 175,621
 
Neutron scattering, 464,469
 
Newchor,567,570,571
 
Newton's equations of motion, 661
 
Noise, 661,663
 
Nomenclature, 183
 
Nonbonded interactions, 8,97,98,135-137,
 

139-143,145,151,162,169,174-178,193,
 
234,242,264,266-268,271,304,311,354,
 
373,374,376,393,395,400,402,414,421,
 
422,434,436,439,441,444,453,464-466,
 
473-475,479,481,518,529,545,550,551,
 
559,561,566,567,580-582,621,658,661,
 
663,667,696
 

Nonlinearity, 657,695
 
Nonlinear optimization, 177,622
 
Notch, 406,412,413,428,440
 
Nuclear magnetic resonance, 231,358,359
 
Nucleation, 245,246,249-252,403,404,656,
 

657
 
agents for, 249-251
 
epitaxial, 249
 

via self-seeding, 249
 
heterogeneous, 249
 
homogeneous, 249
 
number density of, 249-251
 

Nucleic acids, 14
 

Objective function, 693
 
Off-lattice simulation methods, 661,687
 

(see also Dissipative particle dynamics
 
and Simulation)
 

Oligomer, 8,261,439,500
 
Open-cell foam, 653,688,689 (see also Foam)
 
Optical disk (see Compact disk)
 
Optical fiber, 293
 
Optical properties, 13,17,171,250,292-323,
 

329,358,623,633,686 (see also Light
 
scattering, Molar refraction, optical
 
under Loss, Refractive index, Specific
 
refractive index increment and Stress­

optic coefficient)
 

Orbital (see Molecular orbital)
 
Order-disorder transition, 182,651,662
 
Ordered close packing, 535-537
 
Ordering, 580,662 (see also Crystallinity and
 

Order-disorder transition)
 
Order of reaction, 578
 
Order parameter, 90
 
Organism, 14
 
Organometallic polymers, 12,623
 
Orientation, 2,12,13,51,58,173,179,187,188,
 

287,295,297,298,299,324,325,331,359,
 
360,370,372,375,400-402,408,413,414,
 
421,432,433,443-445,544,545,551,553,
 
556,656,657,667,675,678-687,690,692,
 
694,695
 
averaging over, 445,679,680,683
 
function, 686
 
tensor, 679
 

Oscillation, 55,106,114,136,449,483,484
 
(see also Torsional motion and Vibrational
 

spectroscopy)
 
Osmotic pressure, 464
 
Overtone, 297
 
Oxidation site, 235
 
Oxidation state, 23,24,69,79,146,277,303,
 

482,483
 
Oxidative environment, 403,576,579,582,
 

640
 
Oxygen index, 579
 

Pace and Datyner (statistical mechanical
 
theory of), 561
 

Packaging, 91,293,556
 
Packing, 95,97-99,122,195,228,234,235,239,
 

240,242,243,249,250,393,533-538,564,
 
571,651,652,654
 
fraction, 533-538,654
 
(see also under Volume)
 

Pade approximant, 427
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Paints, 142,652 
PALMYRA, 693 
Parachor (see under Molar properties) 
Parallel plate condenser, 324 
Parallel processing, 676 
Paramagnetism, 358,359 
Partial charge (see Atomic charge) 
Partial pressure, 555,557 (see also Pressure) 
Particulate (see Filler) 
Path, 26,50,53,189,190,360,441,562,564,566 

(see also shortest path across under 
Backbone) 

Pattern search, 624 
Pellet, 138 
Penetrant molecule, 93,555-564 

(see also Permeability) 
Perchlorination, 587 
Percolation, 52,412,413,441,479,532-535, 

654,662,680-682 
"Perfect adhesion" assumption, 677,679 
Perfluorination,581,587 
Perhalogenation, 586,587 
Periodicity, 13,95,107,228,239,446,610,611, 

692 
Periodic table, 12,23,24,76,147,152,482,483, 

489 
Perm achor, 562,563,567 
Permeability, 9,18,135,171,555-557,559, 

561-574,639,647,648,653-655,687, 
689-692 
table of oxygen permeabilities, 568,569 

Permittivity, 324,327,555 
(see also Dielectric constant) 

Persistence length, 17,465,466,468,469,661 
Pesticide, 654 
Petroleum, 666 
Phase, 16,158,173,272,283-285,411,622,649, 

669,676,693 
continuity, 649-655,678-682,686,689,694 
diagram, 18,90,94,140,141,168,650,651, 

658-660,667,669 
domains, 176,179,235,247,432,433,599, 

649-655,662,675-679,681,682,686, 
687,696,697 

interpenetration, 696-698,700 
inversion, 651,653,654,669,678,679 
mixing, 650 
mle,660 
separation, 139,172,176,240,273,286, 

288,650,652,658,659,663,664,666, 

Index 

700 
intermediate segregation, 700 
macroscale, 650,652,653,677 ,678 
microscale, 650,652,653,677,678 
strong segregation limit, 288,659,660 
weak segregation limit, 659 

transition, 60,88,92,110,169,174,182, 
234,359,453,654,660,662 

Phonon, 544,548 
Photochemical degradation, 180,292 
Physical aging, 61,90,108,180,227,401,418, 

436,437,446,448,449,451-453 
(see also Thermal history) 

Pi (rr) bonds or electrons, 8,26,297,299,354, 
355 

Pigment, 142 
Pipeline, 424 
Plane strain, 432 

compression, 368,418,445 
tension, 403 

Plastic flow (or deformation), 403-409,413, 
420,431,434,436-438,444,453 

Plasticization, 16,91,142,172,176,180,182, 
193,217,218,324,326,344,347,354,500, 
50 I ,528-530,556,559,560,568,578 

Plateau borders, 688 
Platelet, 246,532-540,639,649,654,655,667, 

679-681,683-685,689,690,694 
(see also Fiber and Filler) 

Poisson's ratio, 368,371-379,387,399,548, 
634-636,638,642,645,677,679-682, 
691-693 (see also Modulus) 
table of values, 378 

Polar forces or Polarity, 8,11,136,137,140, 
143,145,147,177,266,271,324-326, 
328-332,340,344,345,347,354,393, 
544,551,564,634,642 

Polarizability, 51,136,298,299 
(see also Polarization) 

Polarization, 299,324 
(see also under Molar properties) 

Polycondensation, 655 
Polydispersity, 17,27,243,408,412,421,428, 

471,472,500,50 I ,503,525-528,532,535, 
639,650,654,658,659 (see also 
distribution of under Molecular weight) 

Polyelectrolyte, 659 
Polymerization, 8,9,91,139,235,359,408,464, 

469,579,650,664 
Polymer melt (see Melt) 

Index 

Polymorph, 95,: 
Pore, 181,571,5 
Positron annihil 
Post-yield stress 
Potential functic 
Powder, 138,171 
Power dissipatic 
Power factor, 32 

(see also ek 
Precipitation, 4f 
Prepolymer,43S 
Pressure, 17,65,: 

243,261,35: 
501,519-52, 
560,562,63 

Prcssure-volurnr 
16,65,88-94 

Primary bond (s, 
Principal axes, 5 
Principle of corr 

(see Corresj 
Principle of mic 

(see Micros 
Printed wiring b 
Printing inks, 14 
Probability distr 
Processability 01 

105,169,m 
464,499,50: 
582,655,661 

Processing (see] 
and Process 

Protective clothi 
Protective packa 
Proteins, 14 
Pseudoparticle, ( 
Purity, 224,296,: 
Pyrolysis, 579,5: 

Quality of speci 
Quantitative stru 
Quantitative stru 

4,9,13,18,2: 
212,229,23: 
394,403,40( 
432,435,451 
553,557,58: 
(see also Cc 
Correlations 



Index 

Polymorph, 95,229,251 
Pore, 181,571,572,666 
Positron annihilation, 571 
Post-yield stress drop, 431 
Potential function (see Force field) 
Powder, 138,178 
Power dissipation, 327 
Power factor, 324 

(see also electrical under Loss) 
Precipitation, 464 
Prepo1ymer, 439 
Pressure, 17,65,88-94,102-105,175,178,180, 

243,261,355,368,371,413,424,464,500, 
501,519-524,526,527,544,555,557,558, 
560,562,631,632,639,688 

Pressure-volume-temperature relationships, 
16,65,88-94,377,398,519,562 

Primary bond (see Covalent bond) 
Principal axes, 58,298,299,368,679,680 
Principle of corresponding states 

(see Corresponding states) 
Principle of microscopic reversibility 

(see Microscopic reversibility) 
Printed wiring boards, 324 
Printing inks, 142 
Probability distribution, 658 
Process ability or Process conditions, 2,91, 

105,169,170,172,180,234,245,269,408, 
464,499,501,532,538,543,576,577,581, 
582,655,661 

Processing (see Fabrication, Melt processing 
and Processability) 

Protective clothing, 142 
Protective packaging, 654 
Proteins, 14 
Pseudoparticle, 661 
Purity, 224,296,556 
Pyrolysis, 579,583,584 

Quality of specimens, 296,401 
Quantitative structure-activity relationships, 4 
Quantitative structure-property relationships, 

4,9,13,18,22,26,88,90,98,116,175-177, 
212,229,235,267,276,336,370,374,375, 
394,403,406,410,414,416,417,420-422, 
432,435,451-454,465,475,485,517,552, 
553,557,582,583,612,620,622-624,635 
(see also Connectivity indices, 
Correlations, Group contributions 
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and the individual properties) 
Quantum mechanics, 3,5,13,59,104,176,284, 

297,343,353,359,579,582 
Quenching, 61,446,448,560,582 
Quiescent, 16,241,242,652 

Radiation, 299,582 
Radical (see Free radical) 
Radius of gyration, 17,465,466,469,667 
Raman spectroscopy, 106 
Random chain scission 

(see under Degradation) 
Random close packing, 533,535-537 
Random coil, 58,311,402,464-466,469,475 
Random copolymer (see Copolymer) 
Random walk, 425,426,464 
Rate effects: 

crystallization, 245-252,654,656,657 
curing, 227,394 
degradation, 577,578,581-584,640 
electrical properties, 324,325,329,336, 

343-352 
glass transition temperature, 169,171, 

174,175,178,179,227,232,234 
mechanical properties, 368,370,372,373, 

401,403,406,410,417-421,424,436,437, 
445-453,623,634,635,692,695,700 

melting, 234 
optical properties, 312,315 
phase separation, 657 
polymer-solvent interactions, 138 
rheological properties (see effects of 

shear rate under Viscosity)
 
secondary relaxations, 232,233
 
(see also Frequency, Strain rate
 
and Wavelength)
 

Rayleigh scattering, 296,297
 
Reaction injection molding (see Molding)
 
Reaction mechanism, 223,224,228,359,578,
 

579,581,582,640,655,663 
Reactivity, 4,11,223,249,500,578,579,581, 

582,655,663 
Reactor, 91 
Recession, 353 
Recombination, 581 
Recovery, 446,447,556,686 
Recrystallization, 654 
Reduced variables, 89-93,274,275,507,546,547 
Reducing parameters, 89-93 
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Reference curve, 448
 
Reference temperature, 87,266,481,505-507,
 

520,523,529,546,547 
Reference volume, 139 
Reflection, 292,293 
Refraction (see under Molar properties) 
Refractive index, 17,51,52,171,267,268,274, 

292-299,301-321,325,328,329,339-341,
 
344,345,621,633,634,642,645,686
 
(see also Molar refraction and Specific
 
refractive index increment)
 
tables of values, 305-310,312-315,
 

318-320 
Refractometry, 171 
Regioregularity, 358 
Regression, 4,26,48 

(see also the specific properties) 
Reinforcement, 269,424,652,655,680,682, 

683,689,692-695,699 
Rejuvenation, 446 
Relaxation, 59,61,169,170,179,182,228,231, 

232,325,329,343,344,359,400,411,437, 
440,441,445-452,465,536,560,571,695 
(see also Glass Transition, Melting, 
Secondary relaxations, and relaxation 
under Stress) 
time, 169,343,446-449,536,537,656 

Release, 654 
Representative volume element, 677 ,695 
Reptation, 700 
Residual monomers, 91,138,180,500,556,578 
Residual stress (see under Stress) 
Residual types of repeat units, 333,615,616 
Residue, 579 
Resilience, 686 
Resistance, 54,55,91,142,173,174,327,353, 

371,401,424,425,555,556,576 
Resistivity, 327,634 
Resonance, 148,580,584,586,587 
Retraction, 58,374,400 
Reverse engineering, 177,622,623,693 
Reverse micelle, 286,289,663 
Reverse osmosis membranes, 142 
Rheological properties (see Viscosity) 
Rheometer, 534 
Rigid foam (see Closed-cell foam) 
Rigidity, 169,170,179,180,216,368,371,373, 

378,411-413,469,475,533,534,536,537, 
571 ,581 ,582,653,683,687,696,697 
(see also Chain stiffness and Stiffness) 

Index 

"Rigid rod" polymers, 414,444,475 
Ring, 26,34,49,53,68,69,72,74,75,79, 

I J2-114, 192-195,216,277 ,466,484,492, 
566,586-588,607 ,619 
aromatic, 34,54,67-69,79,113,114,147-149, 

152,187 -192,195,283,294,297,299,303, 
304,354,361,381,436,439,467,484,509, 
566,567,569,579-582,584,586-589,607, 
619,642,647,677 

fused, 68,69,79,113,187-192,299,303, 
509,580,581,586-589,608-611,619 

Rocking motions, 106 
Rotational degrees of freedom 

(see Degrees of freedom) 
Rotational isomeric state theory, 56,216,231, 

359,466,468 
Rotational motion (see Rotation barrier and 

Torsional motion) 
Rotation barrier, 343 

(see also Torsional motions) 
Roughness, 272,700 
Rubber elasticity theory, 17,298,369,394, 

424-430,432 
Rubberlike states, 452,453 
Rubbery plateau (see Rubbery polymer) 
Rubbery polymer (see also Elastomer): 

62-64,80,86,107,109, Ill, 123,124, 169, 
173,269,298,299,301,368,370,372,374, 
378,394-400,402,411-413,421,424-430, 
432,438,439,451,465,505,529,557,558, 
560,630,635,637,638,641,642,650,691, 
693,694 
use as tougheners, 269,411-413,438,439, 

691,693,694 
Rules-of-mixture (see Mixture) 
Rupture, 272,446,447,449,653 

(see also Failure, Fracture and Creep) 

Safety, 142,293,576,577,642 
Salt, 181,658 
Sandstone, 666 
Scales (of length and/or time) and/or Scaling, 

13,47,87,89,91,169,170,175,177 ,178, 
181,246,247,284,285,288,289,368,370, 
401,407,436,439,525,532,536,562,563, 
578,633,657,660,661,668,677 ,688,699 

Scattering (see Light scattering and X-ray 
scattering) 

Secondary interactions 

Index 

(see Nonbonde 
der Waals interactic 
Secondary relaxatio 

231-233,374,3~ 

table of temper 
Second-order phase 
Seed, 654 
Segmental motions 

(see Cooperati: 
Selectivity, 555-55' 
Self-assembly, 421 

Heterophasic r 
Self-avoiding randt 
Self-consistent me, 

650,651,658-6 
Semicrystalline pol 

94,95,107,108 
234-236,250,2 
400,401,413,4 
448,451,520,5 
652,656,680,6 

Sensors, 556 
Separation membr 
Sequence distribut 
Shape memory po 
Shear, 272,400,4Q. 

661,663-667,1 
band, 411,43] 
compliance, ~ 

deformation j 

induced cryst 
intermoleculz 
intramolecule 
lip, 424 
modulus (see 
rate, 17,499­

532,534­
simple, 368,: 
strain, 499 
stress, 499 
thinning, 501 
tubular, 405 
viscosity (se 
yielding, 371 

437,439 
Sheet, 686 
Shift factor, 448 
Shift rate, 448,4­
Shortest path (Sf 



Index 

(see Nonbonded interactions; see also van 
der Waals interactions) 
Secondary relaxations, 16,59,176,179,182, 

231-233,374,394,453 
table of temperatures, 233 

Second-order phase transition, 60,110 
Seed,654 
Segmental motions 

(see Cooperative motions) 
Selectivity, 555-557,559,561,563,571,659 
Self-assembly, 421,659 (see also 

Heterophasic materials) 
Self-avoiding random walk, 464 
Self-consistent mean field theory, 18,285,286, 

650,651,658-662,667-669,699 
Semicrystalline polymers, 2,12,16,60,61,78, 

94,95,107,108,138,172,173,179,232, 
234-236,250,298-300,302,337,344,369, 
400,401,413,416,421,424,431-433,445, 
448,451,520,544-546,550,556,564,599, 
652,656,680,686-688,695 

Sensors, 556 
Separation membrane, 91,556,561,563 
Sequence distribution (see Copolymer) 
Shape memory polymers, 173,654 
Shear, 272,400,404,405,441,447,450,655, 

661,663-667,688 
hand,411,431,432 
compliance, 371 (see also Compliance) 
deformation zone, 402,404 
induced crystallization, 656,657 
intermolecular, 405,444 
intramolecular, 405,444 
lip, 424 
modulus (see Modulus) 
rate, 17,499-501,503,506,517,525-528, 

532,534-540,599,639 
simple, 368,371,403,418,419,445 
strain, 499 
stress, 499 
thinning, 500,501,525,538 
tubular, 405,444 
viscosity (see Viscosity) 
yielding, 370,402-413,416-422,434,436, 

437,439,444,448,635,637,680,686 
Sheet, 686 
Shift factor, 448 
Shift rate, 448,449 
Shortest path (see Backbone) 
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Shrinkage, 441,443,686 
Side chain, 52,53,193,508,654 
Side group, 9,16,51-54,59,95,98,103,110, 

112-116,120-122,127,147,148,152,183, 
187,189-196,199,226,228,231,235,236, 
331,332,344,345,359,374,467,469,482, 
483,487,488,508,509,550,551,566,571, 
585-589,607,628,647 
table of degrees of freedom, 124-126 

Sigma (0') bonds or electrons, 8,26,303,354 
Signal delay time, 327 
Simha-Boyer relationship, 62,64 
Simple shear (see Shear) 
Simulation, 16,18,104,283-288,420,421,424, 

430,432,433,439,469,561,657,659,660, 
668,669,675,676,691-700 
atomistic, 13,90,98,141,143,158,177, 

178,240, 241,284,289,421 ,466,468, 
558,559,561-563,607,660,661,668, 
669,700 

Brownian dynamics, 699 
coarse-grained, 177,178,284,289,607, 

660,661,663,668 
continuum, 11,284,394,410,440,622, 

657,668,669,677,687,690-696 
mesoscale, 18,141,283-288,441,442,622, 

660-669,693 
dissipative particle dynamics, 

285-288,661,662 
dynamic density functional theory, 

286,289,661,663-665 
lattice Boltzmann, 661,666 

molecular dynamics, 178,272,286,336, 
343,421,441,442,449,561,562,581, 
582,658,660,661,667 

reactive, 581,582 
Monte Carlo, 241,355,466,468,658,687,692 

Sine rule, 377 
Single-wall carbon nanotube, 538,539 
Size exclusion chromatography, 472 
Skeletal modes of vibration, 106 
Slippage past entanglements, 421,650 
Small-angle x-ray scattering, 246,464 
Smart materials, 654 
Smectic phase, 662,667 
Softening temperature (see Glass transition 

temperature, Heat distortion temperature 
and Melting temperature) 

Soft phase or segment, 173,650,652,653, 
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750 

680-682,697 
Soft repulsion, 661 
Software, 6,18,19,126,141,168,177,178,186. 

276,284,375-377 ,379,396,398.453,585, 
599,600,602,612,616-620,623-625, 
627 -630,638,657,693,695 
flow chart, 617,618 

Soil modifiers, 312 
Solid, 11,60,62,66,88,98,107-110,121,135, 

169,172,173,235,248,261,264,265,269, 
271,272,325,328,378,380,410,439,441, 
446,452,464,501,505,532,533,538,623, 
631,639,652,653,668.669,688.689 

Solid state polymerization, 235 
Solubility, 48,91,138,249,556-560,562,564. 

571,581 
Solubility parameter, 16,91,135,137-146, 

158-161,174,176,177,186,198,199,326, 
330,417.418,473,600-602,619,621,629, 
642,644 
as a "derived" property, 3,51,135,137, 

158 
as an "intensive" property. 47,612-615 
Hansen's three-component, 142-144,266, 

267 
tables of values, 159-161.201-210,60 I, 

603,613 
Solute, 137 
Solution (see also Chain conformation and 

configuration, Characteristic ratio, Molar 
stiffness function, Specific refractive 
index increment. Statistical chain 
segment and Steric hindrance 
parameter): 
aqueous, 286-289,658,660-665 
concentrated, 17,501 ,528-531,638,639 
dilute, 11,17,55,230,292,310-312,328, 

464-498,505,633,538,638,690 
dipole moments of polymers in, 11,328 
discussion of solubility parameter, 135, 

137-140 
interfacial tensions of, 271 
intrinsic viscosity 

(see intrinsic under Viscosity) 
light scattering in, 292,296,297, 

310-316,464,465,633 
multiscale modeling of, 284,386,668,669 
osmotic pressure, 464 
polyelectrolyte, 659 
polymerization in, 464 

Index 

processing, 464,581,656,658-660
 
refractive index, 310,311,316
 
theta (8) conditions, 55.230,311,
 

464-466.468.471-474,487,503,505,
 
638
 

viscosity (see intrinsic and solution
 
under Viscosity)
 

x-ray scattering, 464 
Solution-diffusion mechanism, 556-560,653 
Solvation, 136-138,141,142,311,478-480 
Solvent. 17,55,91,94,135,137,138,142,217, 

218,301,310-315,328,464-466,473-481,
 
501,518,528-530,556,558,58] ,633,639,
 
655,659
 
table of refractive indices, 312-315
 

Solvent casting, 464
 
Sorption, 91,94,556-560
 
Sound, 379,387,544,
 
Space groups, 98,99
 
Specific free volume (see Volume)
 
Specific interactions, 139,140,142,144,145,
 

177.180,181,617,641 (see also Polar , 
r 

forces and Hydrogen bonding) 
Specific refractive index increment, 17,292, 

301,310-316,465,633 ,\ 
table of values, 312-315 

Specific volume (see Volume) r 
Specimen properties, 2,138,170,174,178,180, 

181,240,249,269,296,298,324,326,344,
 
347,353,354,368,370-372,374,394,
 
400-404.406-411,413,414,418,419,421,
 
424,425.429-434,437,440,443-449,451,
 
452,499,545,555,556,564,568,577 ,578,
 
624,635,655.669,677 ,682,695,696
 

Spherical domains, 650,651 
Spherulite, 246,249,250,432,652 
Spin. 359,360 
Spinline, 658 (see also Fiber spinning) 
Spline, 521,523,524 
Spreadsheet, 618,619,623 
Spring, 661,663 
Spring constant (see Force constant) 
Spring-like behavior (see Hookean behavior) 
Square-gradient theory, 286 
Stability (see Equilibrium, Packing, Thermal 

stability and Thennooxidative stability) 
Stabilization, 534,580,662 
Stabilizer, 326,578 
Static fatigue (same as Creep rupture) 
Statistical analysis, 4,13,29,66,370,418,475 

Index 

(see also Cc 
Statistical chain, 

285,286,28~ 

651,659,661 
table of Ieng 

Statistical mecha 
562,658,660 

Statistical theory 
Statistical thermr 

(same as Sta 
Steady-state, 102 
Step-growth pol) 

(see also Po] 
Stereochemistry, 
Stereoregularity, 

(see also Tal 
Steric hindrance 

465-468.47C 
tables of val 

Stiffness, 55,173 
532,538,581 
686,688,694 
Modulus, sti 
properties, a 

Stitch, 699 
Stoichiometry, I 
Storage, 292,328 

(see also Ela 
Strain, 368,371,3 

441,446-453 
(see also De 
craze incepti 

table of, 
engineering, 
hardening, 4 
induced crys 

657 
large, 368,3i 

425-433, 
646,675­
(see also 
Failure, ~ 

nominal (see 
rate, 368,373 

445,446 
recovery, 42, 
small, 368,3' 

425,427" 
634-636, 
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(see also Correlations) 
Statistical chain segment, 17,174,180,181, 

285,286,288,418,425-430,435,465,470, 
651,659,661 
table of lengths, 470 

Statistical mechanics, 217,221,229,410.558,561, 
562,658,660,661,663,666,687,692,699 

Statistical theory of fracture kinetics, 410 
Statistical thermodynamics 

(same as Statistical mechanics) 
Steady-state, 102,543,545 
Step-growth polymerization, 579 

(see also Polymerization) 
Stereochemistry, 358 
Stereoregularity, 228,229,232,234-236,239 

(see also Tacticity) 
Steric hindrance parameter, 17,55,56, 

465-468,470,482-491,638 
tables of values, 486,487,490 

Stiffness, 55,173,368,371,409,411,413,448, 
532,538,581,649,652,654,678,680,683, 
686,688,694 (see also Chain stiffness, 
Modulus, stiffness function under Molar 
properties, and Rigidity) 

Stitch, 699 
Stoichiometry, 11 
Storage, 292,328,372,373,686 

(see also Elastic behavior) 
Strain, 368,371,372,403,409,410,430-432, 

441,446-453,499,677 ,686,695 
(see also Deformation and Stress) 
craze inception, 422,423 

table of values, 423 
engineering, 429,430 
hardening, 427,431-433,453 
induced crystallization, 242,425,432,656, 

657 
large, 368,370,400,401,409,410, 

425-433,445,446,449,635,637,642, 
646,675-678,688,694-700 
(see also Brittle fracture, Crazing, 
Failure, Shear yielding and Stress) 

nominal (see engineering), 
rate, 368,373,406,417-421,424,436,437, 

445,446 (see also Rate effects) 
recovery, 424,425,431,446,447 
small, 368,371,375,400,409,410,424, 

425,427,439,445,446,449,453, 
634-636,642,645,646,676-689, 
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691-693 (see also Compliance, 
Modulus and Poisson's ratio) 

softening, 433 
true, 429,430 
ultimate, 425-429,432,441,675,700 
yield, 431-433,453 

Strength, 141,179,272,273,289,293,297,329, 
353-355,358,370,373396,401-403,409, 
410,412,414,424,425,428,429,439,444, 
445,451,452,623,649,659,675-677,680, 
681,688,694,696,697,699,700 

Stress, 298,354,355,368,370,371,373,394, 
400-404,406-410,414,418,424,425,427, 
429-433,436,439,443-452,577,677,686, 
687,697,698 
back, 446 
brittle fracture, 17,370,406,407,409,414, 

415,418,434,435,438,441,444,635, 
637,642,646 
table of values, 415 

chain pullout, 698 
concentrator (see Defect) 
at craze inception, 422,423,623,694 

table of values, 423 
crazing, 370,406-408,410,421-424,623,698 
dilative, 694 
drop, 431 
engineering, 429,430 
environmental, 452 
hydrostatic, 695 
induced crystallization, 242,425,656,657 
intensity factor, 437 
locked in at frost line, 658 
multiaxial, 436 
nominal (see engineering) 
relaxation, 370,400,441,445,446, 

449-451,623 
residual, 441,443,444,676 
shear, 499 
shear yield (see yield) 
state, 368,403 
triaxial, 403,404 
true, 429,430 
ultimate, 428,429,432,686,692 
yield, 17,370,406-410,416-423,431-434, 

436-440,444,448,465,538,635,637, 
642,646,680,686 
tables of values, 416,423 

Stress-optic coefficient, 51,52,56,292,293, 
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298-300
 
table of values, 300
 
(see also Strain and Stress)
 

Stress-strain curve, 368,370,406,409,421, 
424-433,441,449,453,470,686,692, 
694-696 (see also Strain and Stress) 
area under, 409,432 

Stripping, 581 
Strong segregation limit, 288 
Structural integrity 

(see Failure and Strength) 
Structural parameters, 5,26,48-50,67,69,75, 

79,149,176,183,186-199,235,265, 
276-278,303,330,331,381,508,566,567, 
585-590,600,602,607,619,628 

Structural state, 686,687 
Structure factors, 175 
Structure-property relationships 

(see Quantitative structure-property 
relationships) 

Strut, 688 
Sublimation, 88 
Substituent, 660 (see also Side group) 
Substrate, 180,181 
Sub-Tg relaxations 

(see Secondary relaxations) 
Supercritical fluid, 93,556 
Superstructure, 432 
Supramolecular organization, 400,401,432, 

445,649,688 (see also Heterophasic 
materials and Morphology) 

Surface, 181,249,272,273,286,289,404,441, 
555-557,667,696 
area or interfacial area, 138,261,264,269, 

286,289,353,555,667,677 ,678,693, 
697-699 

separation, 407 (see also Crazing) 
tension, 16,143,240,261-269,271-276, 

278,282,283,287,289,422,454,633,
 
657,658
 
(see also Interfacial tension)
 
critical surface tension of wetting,
 

264 
definition and importance. 261 
dispersion component, 266-268,271, 

274 
from cohesive energy density, 135, 

264-267,273,274,633,642 
from molar parachor, 265,267, 

274-283.633,642,644 

Index 

hydrogen bonding component, 
266-268,271 

master curve, 274,275 
measurement, 261,262,264 
molecular weight dependence, 

261-263,282,283 
polar component, 266-268,271 
tables of values, 262,263,268,283 
temperature dependence, 171,261-266, 

274-276,278,546,633,634 
Surface/volume ratio, 138,264 
Surfactant. 284-289,655,658,660-662,664, 

665,669 
Surgeon, 173 
Surgical implants, 91,142 
Suspension (see Dispersion), 
Swelling, 136,142 
Symbol listing (see Glossary) 
Symmetry, 98,192,194,236,331,332,336,344, 

532,535,536,539,580,651,659,679,681, 
699 

Syndiotactic polymers (see Tacticity) 
SYNTHIA,18,599,617,618,620,623 

(see also Software) 
"Systems" approach to materials design, 1,2 

Tacticity, 16,50,141,179,182,228-231,235, 
237,239,650,686 

Temperature dependence 
(see specific properties) 

Temperature index (see UL temperature 
index) 

Temperature of half decomposition, 
583-587,589,596,640,641,643 
tables of values, 583,596 
(see also Molar thermal decomposition 
function and Thermal stability) 

Temperature of initial decomposition, 584,640 
Temperature of maximum decomposition, 

584,640 
Tenacity, 686 
Tensile bar, 677 
Tensile compliance, 371,372 

(see also Compliance) 
Tension (see Mechanical properties and 

Uniaxial tension) 
Terminal zone, 369,638 
Tetrahedral bonding, 8,216,376,377,488,489 
Thermal conductivity, 9,18,52,102,105,172, 

379,543-554,556,621,623,639,640,647, 

Index 

648,689 
table of value 

Thermal degradati 
see also Ther 

Thermal diffusivit 
546,548,639,1 

Thermal energy, 3 
173,325,407" 
Enthalpy) 

Thermal expansio 
443,677 ,693 
coefficient (s/ 

expansior 
effect on mec 

sections 0 

effect on refn 
effect on surf 

274-276 
Thermal gradient, 
Thermal history, l 

401,431,446" 
(see also Phy 

Thermal insulatioi 
Thermal propertie 

(see Thermod 
Thermal stability, 

452,499,576­
Degradation, 
decompositio 
decompositio 
maximum del 
Therrnogravii 
Thermooxida 
andULtemp, 

Thermodynamic d 
(see Degrees 

Thermodynamic e 
(see Equation 

Thermodynamic r 
174-178,234, 
285-288,327, 
558,621,631,1 
(see also End 
energy, Heat 
and Third lav 

Thermoelastic pre 
599,622,675­
Coefficient 0: 
Modulus) 
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648,689 
table of values, 552 

Thermal degradation (see Degradation; 
see also Thermal stability) 

Thermal diffusivity, 18,102,103,424,543,545, 
546,548,639,640 

Thermal energy, 3,57-59,102,103,105,169, 
173,325,407,424,451,576,686 (see also 
Enthalpy) 

Thermal expansion, 57-60,87,103,265,407, 
443,677,693 
coefficient (see Coefficient of thermal 

expansion) 
effect on mechanical properties (see the 

sections on mechanical properties) 
effect on refractive index, 293-295 
effect on surface tension, 265,266, 

274-276 
Thermal gradient, 666 
Thermal history, 61,108,180,227,249,374, 

401,431,446,448,449,559,560,687 
(see also Physical aging) 

Thermal insulation, 543 
Thermal properties 

(see Thermodynamic properties) 
Thermal stability, 18,180,295,355,395,407 

452,499,576-597,640 (see also 
Degradation, Temperature of half 
decomposition, Temperature of initial 
decomposition, Temperature of 
maximum decomposition, 
Thermogravimetric analysis, 
Thermooxidative stability 
and UL temperature index) 

Thermodynamic degrees of freedom 
(see Degrees of freedom) 

Thermodynamic equation-of-state 
(see Equation-of-state theory) 

Thermodynamic properties, 18,59,102-134, 
174-178,234,239,240,247-249,251,272, 
285-288,327,393-395,410,446,519,557, 
558,621,631,632,655-661,667,669,695 
(see also Enthalpy, Entropy, Gibbs free 
energy, Heat capacity, Thermal energy 
and Third law of thermodynamics) 

Thermoelastic properties, 18,228,546,556, 
599,622,675-689,691-693 (see also 
Coefficient of thermal expansion and 
Modulus) 

Thermoforming, 173,543 
Thermogravimetric analysis, 577,578,582 

dynamic, 577,578,583,584,589,640 
isothermal, 577,578 

Thermooxidative stability, 18,91,180,295, 
359,407,452,576-582,640 
(see also Degradation, Thermal stability, 
Thermogravimetric analysis and 
UL temperature index) 

Thennophysical properties, 102,103 
Thermoplastic, 17,173,269,409,416-418,421, 

424,431-434,436,438,440,443,447,450, 
538,539,568,654,683,687,697 

Thermoplastic elastomer, 173,269,654 
Thermoreversibility,446 
Thermoset, 17,169,170,219,226,227,269, 

273,289,393,394,403 ,413,428,433-444, 
623,683,695-697 

Thermoviscoelastic model, 394,443 
Theta (8) conditions (see Solutions) 
Thickness, 180,181,239,240,327,353,354, 

374,403,411-413,443,555,578,659,679, 
697.699 

Thin film (see Film) 
Third law of thermodynamics, 59,104 
Three-point bend fracture testing, 440 
Tie molecules, 179 (see also Interphase 

regions) 
Time dependence (see Rate effects) 
Time scale (see Scales and/or Scaling) 
Time-temperature superposition, 406,451 
Topological extrapolation method, 8,9 
Topology, 3,7-14,22-56,77,103,110,111,122, 

123,126,170,174,176,179,219,226,421, 
434,436,482,552,613,628 (see also 
Connectivity indices, Geometry and 
Graph theory) 

Torsional motion, 55,106,191,192,336,467, 
483,484,582 (see also Degrees of 
freedom) 

Tortuosity, 564 
Toughening, 269,411-413,438,439,691,693, 

694,699 
Toughness, 231,272,293,370,401,403,409, 

411-413,418,424,428,432,434,435, 
437-441,623,642,659,675,677,694, 
697-700 

Toxicity, 11 
Training, 621 
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Transition, 169,170,182,296,358,359,433, 
447,450,654 (see also Glass transition, 
Melting, transition under Phase, 
and Secondary relaxations) 

Transition metal, 359 
Transition state theory, 559 
Transparency, 250 
Transport properties, 18,329,543,546, 

555-575,578,599,622,653,655,675,
 
676,678,689-693
 
(see also Diffusion, Heat transfer,
 
Permeability, Thermal conductivity,
 
Thermal diffusivity and Viscosity)
 

Transversely isotropic, 680 
Trigonometry, 376,377 
Triplet state, 359 
Trirefringence, 299 
Tube, 405,444,561,662 

UL temperature index, 576,577 
Ultimate elongation (see ultimate under 

Strain) 
Ultraviolet, 297 
Underwriters Laboratories, 576 

(see also UL temperature index) 
Uniaxial compression, 368,403,418,436,440, 

445 (see also Compression) 
Uniaxial tension, 298,368,371,372,400,402, 

403,408-410,416-419,421,429,430,432, 
436,441,442.444,445,447,450-452,465, 
635,637,642,656,677,680,683,686,688, 
692,697,698,700 

Unit cell, 98 
Universality, 410,505,507,532,533 
Unpaired electrons, 359 

(see also Free radical) 
"Unperturbed dimensions" of polymer chains, 

464-468,470,474,650 
Unsaturation, 580 
Unzipping (see Degradation) 
Upper critical solution temperature, 140 
User interface, 617-619,623,629 

Vacuum, 293,295,324,576,579 
Valence band, 353 
Valence bond diagram (see Lewis diagram) 
Valence shell, 8,23-26,277 
Valency, 181,277 ,331,387,586-589,610 
van der Waals interactions, 373,402,422,441, 

580,696 

Index 

van der Waals volume (see under Volume) 
Vapor, 687 
Vapor pressure, 92,135 
Variational methods, 659 
Velocity fields, 657,661 
Velocity of light, 293,294 
Velocity of sound, 379,544,548 
Vertex, 22,23,25,28-30,32-34,47,48,52,53, 

152,196,305,345,380,483.486,487,492 
493,550,565-567,569,585,600-603,609, 
611,613,628,629,639 
tables of number of vertices per repeat 

unit of polymer, 201-210,486,487, 
601,603,613 

Vibration, 52,55,59,104,106,296,297,544, 
550,551,561 

Vibrational spectroscopy 
(see Harmonic vibrations; see also 
Infrared spectroscopy, Raman 
spectroscopy and Vibration) 

Viscoelasticity, 8,171,394,411,421,440,443, 
446,447,449,450,465,466,657,658,663 
(see also Elastic behavior and Viscosity) 

Viscosity, 169,262,263,282,283,499-542, 
623,655-657,666 
at critical molecular weight, 502, 

505-507,520,523,530 
dispersing fluid, 532,534,537,540 
dispersion, 17,501,532-540,675 
effects of molecular weight, 17,471-475, 

500-505,509,517,518,520-522, 
524-531,638,639 

effects of polydispersity, 17,500,501, 
503,525-528,639 

effects of polymer concentration, 471, 
478-481,501,528-531,638,639 

effects of pressure, 17,58,500,501, 
519-524,526,527,639 

effects of shear rate, 17,406,499-501, 
503,525-528,532,535-540,599,639 

effects of temperature, 17,172,173,481, 
499- 502,505-532,535-537,623,639 

extensional, 656 
intrinsic, 17,466,471-480.492,503,537, 

539,638 
table of values, 476,477 

melt, 17,172,408,499-531,536,538,539,638 
molar intrinsic viscosity function 

(see under Molar properties) 
molar viscosity-temperature function 

Index 

(see und 
Newtonian, 

(see also 
non-Newton 

(see also 
solution, 17, 

501,503, 
solvent, 471, 
suspension (. 
zero-shear, 1 

538,539, 
Viscous compone 
Viscous flow, W 

407,449,501 
(see also Vis 
under Active 

Vitrification, 169 
Void, 404,411,41 
Volatilization, 57 
Voltage, 353,355 
Volume, 48,103,: 

178,191,240, 
430,562,650, 
activation (s£ 
close-packed 
excluded,46 
expansion, 5' 
fluctuations, 
fraction, 3,1~ 

179,217,' 
518,529,: 
651,653-1 
688-691" 

free, 59,60,1: 
559,561,~ 

unoccupi 
molar, 15,16, 

connectiv 
46,47 

copolyme 
correlatio 
crystallin 
as an "ext 

80,61 
glass tran 

86-88 
group cor 

296,3' 
pressure ( 
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(see under Molar properties) 
Newtonian, 532,537,661 

(see also zero-shear) 
non-Newtonian, 500,501 ,532,536,537 

(see also effects of shear rate) 
solution, 17,464,465,468,471-481,487, 

501,503,517,518,528-531,638 
solvent, 471,479-481,517,530,531 
suspension (see dispersion) 
zero-shear, 17,465,500-531,535,536, 

538,539,599,623,638,639 
Viscous component of deformation, 372,373,446 
Viscous flow, 169,170,174,175,370,372,373, 

407,449,501 ,503,505,529,536,657,666,669 
(see also Viscosity and for viscous now 
under Activation energy) 

Vitrification, 169,175 
Void, 404,411,413 (see also Cavitation) 
Volatilization, 578 
Voltage, 353,355 
Volume, 48,103,105,107,135,138,139,176, 

178,191,240,264,327,371,372,374,420, 
430,562,650,655,667,677,678,693,695 
activation (see Activation volume) 
close-packed, 93 
excluded, 464 
expansion, 59,87,564 
fluctuations, 105 
fraction, 3,15,90,93,95,139-141,172, 

179,217,411-413,478-481,501,517, 
518,529,530,532-539,564,639,650, 
651,653-656,667,675,677-686, 
688-691,694,695,699 

free, 59,60,127,181,211 ,217,218,434, 
559,561,562,571,572 (see also 
unoccupied) 

molar, 15,16,57-59,69,103,110,621,629 
connectivity indices useful for, 9,11, 

46,47,65,199,565 
copolymer, 612-615 
correlations for, 46,47,65,78-88,264 
crystallinity effects, 60,94,294,302 
as an "extensive" property, 9,46,47, 

80,612-615 
glass transition effects, 59-62,65, 

86-88 
group contributions for, 5,6,199,273, 

296,301,565 
pressure dependence of 
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(see Pressure-volume­
temperature relationships) 

tables of values at room temperature, 
81-84,318-320,337,338,613 

temperature dependence of, 61,62, 
65,73,86-88,138,178,274,276, 
294,302,441,526,546,630,631, 
633,634,637 

use in defining other properties: 
coefficient of thermal expansion, 58 
cohesive energy density, 47,135, 

145,264 
enthalpy, 103 
Poisson's ratio, 372 

use in predicting other properties: 
cohesive energy, 136 
cohesive energy density, 135,137, 

264,330 
density, 5,6,47,69,80,86,630,724 
dielectric constant, 325,330,341 
dipole moment, 339 
glass transition temperature, 199 
interfacial tension, 271 
mechanical properties, 371,372, 

376,377,379,386,387 ,398, 
399,414,441,454,637,677,695 

molar polarization, 326,328, 
336-339 

molar refraction, 295,301,302, 
317-320,633 

permeability, 564-567,569,639 
refractive index, 51,293-296, 

301,302,633 
solubility and miscibility, 139, 

143,629 
solubility parameter, 47,51, 

137-139,143,145,158,161, 
199,330,629 

specific refractive index 
increment, 311,312 

surface tension, 264-266,273, 
274,276,282,283,633 

thermal conductivity, 548,549 
packing, 59,65,85,87,195,228,229,234, 

235,533-538,561,652,654 
reference, 139 
relaxation of, 61,90,437,448,560 
resistivity, 327,634 

(see also Electrical properties) 
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solvated, 478-480
 
specific, 57,60,61,80,170,171,178,311,
 

312,560,724 
specific free, 562 
unoccupied, 393,558 (see also free) 
van der Waals: 

correlation for, 16,48,51,65-79,628 
definition, 58 
as a "fundamental" material 

property, 3,6,48,51,144,621 
tables of values, 70-72,76,77, 

279-283,334,335,279-282,334, 
335,616 

use in predicting other properties: 
dielectric constant, 330-335,616, 
entanglement molecular weight, 

396,505,637 
mechanical properties, 375,396, 

399,418,454,634,637 
molar parachor, 276-283 
molar volume, 58,59,61,62,69, 

73,86,87 
permeability, 565-567,569,639 
surface tension, 274-283,633 

Vrentas and Duda (free volume theory of), 561 

. Water-soluble polymers, 312,316 
Water vapor, 687 

Index 

Wave (see Electromagnetic field; 
see also Sound wave) 

Wavelength, 51,296-299,302,312 
(see also Frequency and 
Rate of measurement) 

Weight fraction, 3,15,90,93,95,333,471,478, 
540,564,615,616,618,641-648,650 

Weight loss, 576-580,582-584 (see also 
Thermogravimetric analysis) 

Weissenberg number, 525-527 
Wetting, 264,269 (see also tension under 

Surface) 
Whisker (see Fiber) 
Wide-angle x-ray scattering, 246 
"Windows" in closed-cell foams, 653,688,689 
Work, 103,261,272,273,699 

X-ray scattering, 246,247,464 

Yellowing, 292
 
Yield criterion, 418,419,436,445,635
 
Yielding (see Shear yielding)
 
Yield stress (see yield under Stress)
 
Young's modulus (see Modulus)
 

Zero-point vibrations, 59,104
 
Zero-shear viscosity (see Viscosity)
 




