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deuterated polyethylene, 199
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electrospun fibers, 236
 
electrospun nanofibers, 227, 238, 240, 242,
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electrostatic force, 226
 
elliptical coordinates, 485
 
elongated droplet, 405
 
elongation, 385
 
elongational forces, 415
 
elongational flow fields, 194-196, 256, 287,
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elongational stress, 433
 
elongational viscosity, 12, 100-101, 231
 
elongation to break, 38, 47, 77, 168, 169,
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emeraldine base, 363-364, 367, 369,
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emeraldine base polyaniline, 373
 
emission anisotropy, 501
 
energy bands, 364
 
energy gap, 361, 362
 
energy fluctuations, 178
 
engineering thermoplastic, 64, 75
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entanglement, 103, 119, 125, 131-132, 134,
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entanglement density, 126, 153, 173, 202
 
entanglement model, 210, 213, 216
 
entanglement network, 20, 125, 134,
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entanglement slippage, 131, 133, 156, 170
 
enthalpic contribution, 138
 
enthalpic processes, 170
 
enthalpy, 136, 398
 
energy of mixing, 399
 
enthalpy of mixing, 399
 
entropic restoring force, 433
 
entropic stress, 157
 
entropy, 136, 152, 194,213,215,398-399,
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enzymes, 4, 226, 522
 
epitaxial matching, 49
 
epoxy matrix, 227
 
epoxy matrix composites, 239
 
equatorial diffuse scattering (EDS), 477
 
equatorial scan, 480
 
equatorial scattering, 487
 
equatorial streak, 482, 489
 
equilibrium, 522, 542
 
equilibrium state, 540
 
equilibrium melting temperature, 203-204
 
equilibrium thermodynamics, 536
 
Ester interchange reactions, 469
 
ether linkage, 77
 
ethylene glycol unit, 512
 
excluded volume interactions, 401
 
exothermic reaction, 392
 
extended chains, 113, 187
 
extended-chain crystals, 33, 113, 204, 206,
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extended-chain micelles, 476
 
extended-chain structure, 100, 194
 
extensibility, 168, 170
 
extensional deformation, 402
 
extensional fields, 250, 407
 
extensional flow, 255, 320, 407
 
extensional forces, 409
 
extrinsic fluorescence, 502-503
 
extrusion, 107
 
extrusion temperature, 34, 80
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failure mechanism, 103, 349 
false-twisting, 428 
false-twist machines, 428 
far-from-equilibrium, 536 
fatigue resistance, 431 
Fermi level, 361-362 
fiber-matrix interface, 408 
fiber properties, 167 
fiber spinning, 128, 256, 286, 498 
fiber-reinforced composites, 119, 408 
fibrillar, 261, 453 
fibrillar crystals, 453 
fibrillar model, 475 
fibrillar morphology, 77, 40] 
fibrillar scattering, 485 
fibrillar structure, 344, 525 
fibril agglomeration, 418 
fibril formation, 409 
fibril nuclei, 128 
fibrillation, 321, 407 
fibrils, 160. 261, 402, 405, 407, 409, 

412--415,418,441,451--453,478,485, 
487--490, 525, 536 

fibril-to-lamella transition, 451 
fibrous proteins, 465 
filtration, 226, 244, 397 
finishing operations, 430 
finite linear chain models, 473 
flame resistance, 397, 404 
flame retardency, 420 
flammability, 85 
flexible spacers, 249, 421 
flexural modul us, 419 
flexural strength, 419 
Flory-Huggins interaction parameter, 399 
flow drawing, 125, 134 
flow-induced crystallization, 197-198 
flow rate, 235 
flow stress, 160, 434 
fluid jet, 228 
fluorescence, 55, 498--499 
fluorescent emission, 503 
fluorescent probes, 500, 502-503 
fluorescent molecules, 498 
fluorescent radiation, 503 

folded chain conformation, 113, 199 
folded-chain crystals, 113, 204, 213 
folded chain structure, 475 
fold length, 113, 199, 205 
four-point pattern, 56, 76, 266, 478--479, 

485, 486, 488--489 
four point probe techniques, 368 
force field histories, 286 
form birefringence, 16, 495 
Fortisan rayon, 457, 490 
Fourier transform, 459, 467--468 
Fourier transform infrared (FTIR), 508 
Fox equation, 399 
fractal dimensions, 541 
fractal geometry, 540 
fractals, 540-542 
fractional recovery, 438--439 
fracture, 352, 418 
fracture behavior, 190 
fracture energy, 239, 268, 280 
fracture mechanism, 217 
fracture toughness, 239 
Franks' mirrors, 479 
free energy, 442, 536, 542, 547 
free energy of mixing, 398-399 
free-volume, 171, 444 
fringed fibril model, 525 
fringed micelle models, 523-524 
fringed micelle theory, 523 
functionalized protonic acid, 369 
Furukawa's scaling theory, 161 
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gauche conformation, 512 
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gel formation, 255, 373, 377 
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Gel-spun polyethylene, 516
 
geotextiles, 397
 
Gibbs free energy, 136
 
Gibss-Thomson equation, 204
 
glass, 192, 385
 
glass fibers, 240
 
glass-rubber region, 158
 
glass-to-rubber transition, 537
 
glass transition, 136, 392, 398, 418, 439, 531
 
glass-transition temperature, 3, 13, 17, 38,
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glassy polymers, 76, 158
 
glassy state, 157
 
glucopyranose ring, 319
 
glycol group, 515
 
grain boundary, 81,82, 349
 
graft copolymers, 401, 405, 419, 420
 
grafting, 371,420
 
graft segment, 420
 
graphite, 241
 
graphite crystallites, 241, 244
 
graphite nanofibers, 240
 
graphite planes, 243
 
graphitic carbon fibers, 338
 
graphitic sheets, 522
 
graphitic structure, 335
 
graphitization, 241, 336, 338,490
 
ground state dimer, 503
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Guinier analysis, 482
 
Guinier plots, 478, 480
 
Guinier slope, 480
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morphology, 287
 
properties, 287
 
tensile modulus, 287
 
tensile strength, 287
 
WAXD fiber patterns, 287
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HBA/PET, 282, 284---286
 

crystal structures, 286
 
d-spacings, 286
 
modulus, 286
 
tensile strength, 286
 
W AXD fiber patterns, 286
 

heat bonding fibers, 406
 
heat conductivity, 221
 
heat of crystallization, 14
 
heat of fusion, 59, 451, 453
 
heat of mixing, 399
 
heat-setting, 120, 151, 168, 171,426-428,
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heat-setting operation, 426, 537
 
heat-stabilization, 439
 
hea t transfer, 14
 
heat transfer coefficient, 14
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He1anca process, 428
 
helical chains, 463
 
helical conformation, 463
 
helix symmetry, 464
 
Hermans' orientation factor, 16, 407
 
Hermans' orientation function, 19, 114,267
 
Hermans-Stein orientation factor, 17
 
heterogeneous nucleation rate, 21
 
hexagonal crystals, 206
 
hexagonal crystal structure, 207
 
hexagonal phase, 205, 220
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high modulus fibers, 465, 488
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high-pressure annealing, 205
 



564 Index 

high-speed fiber spinning, 130, 534 
high-speed melt spinning, 42, 59, 119 
high speed spinning, 8, 40, 84, 105, 120 
high speed spun, 63 
high speed spun fibers, 55, 513 
high speed spun filaments, 62 
high strength fibers, 217 
high-strength/high-moduls fibers, 201 
high-strength structures, 190 
highest occupied molecular orbital, 359 
HNA,467 
HOMO band, 361, 364 
HOMO levels, 362, 364 
hot-drawing, 127 
hot-stretching, 427 
hot tube spinning, 8 
HX6000, 417 
HX8000, 410--417, 419 
hybrid composites, 240 
hydraulic drag spinning, 8 
hydrodynamic volume, 390 
hydroentanglement, 322 
hydrogen bonding, 67, 193, 210, 297-298, 

301,307,312,317,374,386,399,517 
hydrogen bonds, 170, 175, 186, 190,217, 

300,318,421. 462, 464 
hydrolytic stability, 280 
hydroxypropyl cellulose, 306 

ideal one-step spinning process, 103 
imidization process, 278 
imine nitrogens, 386, 390 
immiscible blends, 400 
immiscibility, 420 
impact resistance, 221 
incompatible blends, 82, 400 
Incremental Drawing Process, 162, 177 
industrial applications, 431 
inertial force, 9 
infinite chain model, 472 
infrared, 150, 170,502,505,507,509 
infrared bands, 512 
infrared dichroism, 502 
Infrared radiation, 507 
infrared spectroscopy, 399, 509, 513 

inherently conductive polymers., 359 
initial modulus, 71, 167-168 
injection nozzle, 418 
injection plaques, 418 
in situ composites, 401, 402, 407--408, 410, 

415,417-418 
insulation, 397 
insulator, 361 
interchain bonding, 421 
interchain distance, 494 
interchain interactions, 193 
interchange reaction, 471 
intercrystalline bridges, 164 
intercrystalline packing, 451 
intercrystallite regions, 166, 169, 172 
intercrystalline tie-segments, 169 
interfacial adhesion, 401--402 
interfacial agent, 406 
interfacial properties, 404--405 
interfacial tension, 400--40 I, 405, 407 
interfibrillar amorphous domain, 491 
interfibrillar interference, 481 
interfibrillar noncrystalline domains, 165 
interfibrillar scattering, 485 
interfibrillar spacing, 486 
interlaminar shear strength, 220 
interlamellar amorphous domains, 491 
intermediate phase, 166, 167, 444 
intermicellar matrix, 523 
intermolecular distances, 508 
intermolecular forces, 297, 522 
intermolecular interactions, 190,218,463 
internal energy, 442 
internal heating, 133 
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intractable polymer, 371 
intramolecular bonds, 190 
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IR analysis, 315
 
irreversible thermodynamics, 542
 
isodiametrical solvent, 314
 
isokinetic approximation, 19, 21
 
isolated chains, 194
 
isomerism, 515
 
isophthalic acid, 176, 288
 
isophthalic-acid copolyester, 176-177
 
isotactic polypropylene, 189
 
isotactic polystyrene, 440
 
isotacticity, 48-49
 
isotropic, 79
 
isotropic conformation, 157
 
isotropic fluids, 249
 
isotropic melt, 252
 
isotropic pitch, 330, 338
 
isotropic solution, 255, 257,271, 308
 
isotropic state, 135
 
isotropization temperature, 252, 285
 

jet diameters, 228, 231
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keto-formation, 331
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kinetics of nonhomogeneous processes,
 
541
 

kink bands, 263, 268, 277-278, 280, 352
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Kuhn and Gruri's theory, 155-156
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lamellar domains, 79
 
Lamellar Meridional Peaks (LMP), 478
 
lamellar spacings, 485, 487
 
lamellar stack, 477, 479, 482, 484, 487
 
lamellar structure, 243, 478
 
lamellar thickness, 215-216
 
lamellar transformation, 453
 
lamellar transition, 453--454
 
lamellar overgrowth, 195
 
Laser Raman microprobe, 352
 
latent heat of crystallization, 133, 162
 
lateral cohesion, 321
 
lattice distortions, 165, 353, 362, 364
 
lattice disorder, 261, 354
 
lattice-fringe images, 344
 
lattice spacings, 165, 494
 
lattice strain, 438
 
lattice theory, 307-308
 
layer lines, 457, 464, 466
 
lecoemeraldine state, 364
 
least-squares determination, 485
 
least squares refinement, 462
 
leucoemeraldine base, 386-387, 390
 
light emitting diodes, 360
 
light emitting organic diode technologies,
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light sails, 225
 
light scattering, 399, 475
 
line broadening, 471, 508
 
liquid ammonia, 315, 324
 
liquid ammonia/ammonium thiocyanate,
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liquid crystal, 79, 247, 301, 323, 522
 
liquid crystal polymers, 85, 249
 
liquid crystalline, 80, 257, 271, 282
 
liquid crystalline behavior, 420
 
liquid crystalline fibers, 489, 509
 
liquid crystalline melts, 465
 
liquid crystalline phase, 247, 252
 
liquid crystalline polyester, 410
 
liquid-crystalline polymer, 2, 250, 252-253,
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liquid crystalline polyurethanes, 421--422
 
liquid-crystalline properties, 2
 
liquid crystalline state, 79, 256, 288, 307
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liquid crystalline solutions, 79, 307 
liquid crystallinity, 312, 420 
liquid isothermal bath, 109 
lithium chloride, 310, 322, 406 
lithium chloride/dimethyl acetamide 

LiCI/DMAc), 306 
lithium chloride (LiCI)/N,N-dimethyl­

acetamide (DMAc) solution, 310 
load bearing, 262 
load-elongation behavior, 160 
local chain motions, 215 
localisation of order, 537 
long-period, 75, 78-79, 446, 482, 486 
long spacing, 446 
long range order, 204 
Lorentz-polarization factor, 494 
loss modulus, 388 
lowest unoccupied molecular orbital, 359 
LUMO level, 361-362, 364 
lyocell, 320-321 
lyotropic, 79, 249 
lyotropic cellulose solutions, 320 
lyotropic liquid crystal, 79 
lyotropic liquid crystalline polymers, 250, 

254, 257, 289 
lyotropic liquid crystalline state, 257-258 
lyotropic mesophases, 314 
lyotropic solutions, 307 
lyotropic system, 308 
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macrocation, 310 
macrofibrils, 475 
Magic angle spinning, 508 
magnetic polymers, 360 
mass flow rate, 25, 234 
mass throughput, 24, 31, 64 
matrix-fibril fibers, 416 
matrix-fibril morphology, 404--405, 407, 
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maximum attainable draw ratio, 199 
maximum draw ratio, 175-176,201,216 
Maxwell fluid model, 101 
mechanical properties, 105, 115, 406--407, 
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melt-crystallized, 202 
melt-crystallized samples, 209 
melt fracture, 207 
melting peak, 392, 442 
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melt spinning, 7,13-14,17,19,94,100, 

103, 105,203,282,404,415,417,542 
melt spinning process, 6, 12, 14, 22, 77, 87 
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melting temperature, 203, 216, 421 
melt-viscosity, 21 I, 249 
mercerized cellulose, 298 
meridian, 464, 477 
meridional intensity, 464--465, 467 
meridional maxima, 469-470 
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mesogenic diol, 421 
mesogenic molecules, 307 
mesogenic unit, 421 
mesomorphic phase, 166 
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mesophase formation, 312 
rnesophase-isotropic transition, 421 
mesophase orientation, 407 
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mesophase pitch precursor, 336 
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metastable crystals, 204 
micellar structure, 534, 548 
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microbeam diffraction, 479 
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microfibrils, 56-57,128,129,275,321,441, 

451-452,454,487 
microfibrillar crystals, 454 
microfibrillar structures, 128 
microfibrillar textures, 261 
microfibrillar transition, 453--454 
microphase separation, 286 
micro shish kebabs, 195 

nne 
mict 
mm 

mise 
mac 
mac 

moi: 
mou 

mol; 
moll 
moll 
moll 
moll 
moll 
moll 
moll 

moll 
moll 
mol, 
mol, 
mol, 
mol, 
mol, 
mol 
mol 
mol 

mOl 

mOl 

mal 
mOl 

mal 
mar 



!02 
imples,209
 

.442
 
,411,417--418,442, 533,
 

13-14,17, 19,94, 100,
 
,282,404,415,417,542
 
cess, 6, 12, 14, 22, 77, 87
 
521, 543-544
 
Ire, 203, 216,421
 
,249
 
se,298
 
7
 
ty, 464--465, 467
 
ia, 469--470
 
ion, 464, 482, 490
 
21
 
tles, 307
 
21
 
se, 166
 
l, 64-65, 137,307,314,
 
, 442, 444, 452, 494
 
tion, 312
 
pic transition, 421
 
ation, 407
 
241, 243, 338
 
orecursor, 336
 
ins, 306, 308-309
 
s,204
 
,534,548
 

ction, 479
 
egions, 373
 
hanical devices, 245
 

7, 128, 129,275,321,441,
 
,487
 
.tals, 454
 
ctures, 128
 
ures, 261
 
isition, 453--454
 
ation, 286
 
is, 195
 

microstructure, 120, 122, 167, 342, 383
 
microvoids, 279, 383, 490
 
mirrors for use in space, 225
 
miscibility, 398
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molar mass, 208
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molecular connectivity, 112, 115
 
molecular dynamics, 540
 
molecular dynamics modeling, 3, 162, 167
 
molecular dynamics simulations, 162
 
molecular mechanics (MM), 162
 
molecular mobility, 77, 126, 132, 137, 146,
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molecular orbital energy levels, 363
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monotropic liquid crystalline behavior, 256
 
Mooney-Rivlin equation, 153
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n-propyl gallate, 309
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necking, 38, 57, 59,123,129,131-132,137, 
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neck propagation, 13I 
nematic, 79, 247,421 
nematic domains, 81,408 
nematic lyotropic solution behavior, 260 
nematic phase, 252, 306, 314 
nematic solutions, 324 
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network chains, 152-153 
network connectivity, 170 
network deformation, 2-3 
network extensibility, 127 
network formation, 387 
network junctions, 198 
network models, 155 
neutrons, 508 
neutron scattering, 128, 538 
neutron scattering experiments, 199 
nitrile rubber, 304 
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Nornex, 306 
noncrystalline, 537 
noncrystalline domains, 79 
noncrystalline fraction, 446 
noncrystalline phase, 494, 504, 514 
noncrystalline matter, 441 
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140-141, 144-147, 150, 162, 165-166, 
168, 170, 172. 494,496, 498, 503-504 

noncrystalline regions, 114, 120, 166, 
170-171,278,281,433,454,504,529, 
530-531 

noncrystalline phase, 160, 442, 498, 503, 
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nonhomogeneous processes, 541-542 
nonlinear irreversible thermodynamics, 

542 
non-linear optical properties, 360 
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nonlinear thermodynamics, 178 
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non-periodic peaks, 471 
nonperiodic scattering, 469, 471 
nonwovens, 320, 322 
non-woven fabric, 86, 225, 239, 406, 427 
non-woven webs, 7, 49, 85 
Normal cordinate analysis, 513 
normal modes, 507 
normal vibrational modes, 507 
noxious molecules, 244 
nuclear magnetic resonance, 507-508, 516 
nuclear spins, 508 
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chemical resistance, 265
 
compressive properties, 265
 
creep behavior, 265
 
glass transition temperature, 264
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thermogravimetric analysis, 265
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quantised energy levels, 548 
quantum effects, 544 
quantum linear superposition, 545 
quantum mechanical calculation, 264, 269 
quantum-mechanical effects, 545 
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Raman spectroscopy, 513 
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shear viscosity, 252, 283 
sheath-core arrangement, 403 
sheath/core bicomponent filaments, 84 
sheath-core fibers, 404--406, 416 
sheath-core morphologies, 415 
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shish-kebab structures, 196 
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simulation, 22, 162 
simultaneous melt-blending, 417 
simultaneous melting, 406 
single crystal, 193, 458 
single crystal mats, 199 
single glass transition, 399 
single-heater machines, 430 
single-phase domains, 241 
sintering, 204, 209 
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skin-core morphology, 287,407 
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small-angle diffraction pattern, 530 
small angle scattering, 458, 475 
small-angle neutron scattering, 475 
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small angle X-ray photographs, 385 
small angle X-ray reflections, 44 
small-angle X-ray scattering, 441, 451, 475 
smart fibers, 4 
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smectic phase, 35 
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spunbonding process, 7 
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stacked lamellar crystals, 199 
starch, 465 
static charge, 85 
statistical copolymers, 419 
steam explosion, 317, 318, 324 
steeping, 301 
Stem arrangement, 216 
stem re-arrangement model, 216 
stereochemical criteria. 464 
stereochemical model, 464 
stereochemistry, 463 
stereoregularity, 8 
stiffness, 187, 221, 425, 431 
stiffness matrix, 191 
Stokes lines, 507 
storage modulus, 316, 388, 390 
strain energy, 269 
strain-hardening, 129, 131, 134 
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stress-strain behavior, 110
 
stress-strain curve, 126-127, 135, 156-157,
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stress-strain measurement, 435 
stress-strain-orientation behavior, 152, 155 
stress-orientation relationship, 503 
stress-strain response, 122, 127-129 
stress-strain-structure relationships, 121 
stress vs strain curves, 63 
structural complexity, 523 
structure amplitude, 462 
structure models, 167 
structure-property relationships, 167 
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surface free energy, 204 
surface growth technique, 196 
surface resistance, 368 
surface tension, 96, 227-228, 231, 234 
supercooling, 410 
synchrotron, 446 
synchrotron measurements. 215-216 
synchrotron radiation, 74 
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dimensional stability, 282
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glass transition temperature, 282
 
physical properties, 272, 281
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transition moment angle, 509, 512 
transmission electron micrographs, 240 
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transverse moduli, 213 
treat-and-quench experiments, 447--448, 453 
trifluoroacetic acid, 308, 314, 323 
trifluoroacetic acid/dichloroethane 
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true-stress, 123 
tube renewal time, 212-213 
turbostratic graphite, 335 
turbulent flow, 543 
Twaron, 186, 257 
twist texturing, 428 
two phase model, 459 
two-point meridional pattern, 56 
two point patterns, 76, 478, 485, 488 

UHMW-PE,196 
ultimate properties, 216 
ultimate stiffness, 188 
ultimate strength, 187 
ultimate tensile modulus, 188 
ultimate tensile strength, 189 
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210,213-214,217 
ultrafine fibers, 85 
ultra-high modulus, 4 
ultrahigh modulus fibers, 79, 172, 176 
ultra-high molecular weight polyethylene, 
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uncrystallizable amorphous polymers, 131 
uniaxial compression molding, 418 
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uniaxial extension, 152, 440 
uniaxial orientation, 16 
unit cell, 438, 457, 462, 464, 493 

Index 577 

unperturbed conformations, 538 
unreacted blend, 469 
urethane linkages, 421 
UV crosslinking, 220 
UV resistance, 280 
UV stabilizers, 171 

valence vibration, 507 
van der Waals bonds, 186, 192 
Van der Waals interactions, 190 
vapor sorption, 399 
Vectra A, 416, 417 
Vectra B, 404, 408, 415--416, 419 
Vectran, 287, 550 
vesicles, 541 
vibrational spectroscopy, 507 
vinyl polymers, 549 
visbreaking, 40 
viscoelasticity, 388 
viscoelastic constitutive equation, 12 
viscoelastic forces, 228, 231 
viscoelastic liquid, 387 
viscoelastic materials, 122 
viscoelastic properties, 85, 386 
viscoelastic pseudoplateau, 157 
viscoelastic solid, 387 
viscose process, 30I, 303 
viscose rayon, 298, 301, 304, 322, 330, 525 
viscose yarns, 428 
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viscosity-temperature curve, 410 
viscous flow, 437 
viscous solution, 373 
viscous stresses, 400 
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void scattering, 485, 489 
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void spaces, 369 

Wallner effect, 494 
water absorption, 66, 85 
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WAXD pattern, 260, 275, 211 I, 286 
WAXS, 78, 147, 161, 165,340,408,443, 
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Weber number, 400, 405 
wet properties, 321 
wet spinning, 255, 320, 324 
wide angle X-ray diffraction, 457, 476 
wide angle X-ray scattering results, 415 
Williams-Landell-Ferry (WLF) equation, 13 
wound dressings, 226, 244 
work-hardening, 436, 437 
work of rupture, 168 
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X-ray scattering, 147, 441 
X-ray studies, 205 
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xanthation, 302 
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yield point, 38, 128, 132, 177 
yield strength, 38, 71 
yield stress, 129, 160,434 
Young's modulus, 41, 42 

zero-shear viscosity, 253 
zigzag conformation, 264 
zinc chloride, 319,324 
zinc chloride/water (ZnCI 2/H20 ), 306 
zone-annealing, 256 
zone cooling and heating. 108 
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