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processing, 87
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bead formation, 118
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cellulosic fibers, 60
cementite, 138
Cemfil glass fiber, 214
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applications, 193
processing, 158
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processing, 176
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creep, 154
properties, 150, 170, 180
structure, 150, 151, 180

chain scission, 48
cold drawing, 127
collagen, 1, 48, 116, 118
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colorful silk fibers, 51
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compressive characteristics, 96
compressive failure, 100, 101
compressive strength, 97, 99, 265
condensation polymerization, 43
contact angle, 258, 259, 260, 261

measure of wettability, 259
measurement, 260
Wilhelmy technique, 259

contact angle
dynamic, 261

copper, 146
applications, 146

cord, 12, 25, 147
core/cladding interface, 200

cotton fiber, 4, 60, 62
covering power, 12, 35
creep strain, 135
crimp, 23, 29, 217
critical angle, 200
cross-sectional shape, 35
crowfoot satin, 19
CVD SiC monofilament, 181

properties, 181
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Darcy’s law, 111
decibel, 201
decibel scale, 201
degree of crystallinity, 44, 47
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density, 36
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diffusion coefficient, 155
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density, 124
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dry spinning, 17, 36, 71, 72, 80
Dyneema, 84, 87
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elastane, 80
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dynamic, 266
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processing, 80
properties, 81
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electrical resistivity, 258
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nanofibers, 114
process, 115
setup, 116
tissue engineering, 116

electrospun alumina, 119
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engineering strain, 126
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enthalpy, 79
entropy, 79
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environmental effects, 65
eutectoid steel, 138, 141
extended and oriented polymer

chain, 70
extracellular matrix (ECM), 116
extrusion ratio, 82

fabric, 1, 6, 13, 19, 255
bubble, 38
weave, 18, 255

failure probability, 220
feathers, 49
felt, 13, 24
ferrite, 138
fiber, 11, 254, 255, 256, 258, 261, 265, 268,

269, 271
alumina, 158, 159, 160, 164
aluminosilicate, 161
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applications, 38
bicomponent, 12
blend, 12
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crimp, 13, 29
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sol-gel processing, 209
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from films, 73
glass, 203, 206
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mechanical properties, 261
metallic, 123, 125, 130, 131
natural, 4, 38, 42, 48
natural ceramic, 155
nonoxide, 172, 176, 180, 183
nonwoven, 13, 22
orientation, 34, 73
oxide, 158, 160, 165, 170
creep, 154
properties, 170

physical properties, 254

polymeric, 42, 65, 69, 82, 110
conductive, 103
flame retardant, 104
strong and stiff, 82

Raman spectra, 271
recoil compession test, 265
product forms, 15
properties, 27, 47, 81
experimental determination, 254

roughness, 35
shear modulus, 268
silicon carbide, 172, 174
silk, 49, 50, 51
spinning, 16, 17
staple, 14
stiff and strong, 7
strength 280
boron, 190
carbon, 241
mean, 280
Kevlar, 97
statistical treatment, 274

stretching, 34, 73
surface area, 28, 29
swelling, 255
synthetic, 69
properties, 81, 97

synthetic ceramic, 157
synthetic polymers
environmental effects, 75
nylon, 76
processing, 70

thermal analysis, 255
thermal conductivity, 256
transverse compression tests, 269
types, 37
vegetable, 60
whiskers, 191
woven, 15
yarn, 15

fiber optic glass, 201
fibroin, 51
filament, 13
fill, 13
filters, 39, 40
flexibility, 7, 28, 32, 205
flexural rigidity, 31
float-zone (pedestal) growth, 165
ForcespinningTM, 121
fracture energy, 55
fracture of glass fibers, 218
frame silk, 52, 54, 56
free energy, 79
friction, 102

gel, 44, 62, 84, 209
gel spinning, 73, 83, 84, 85

Subject index 301

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-02972-9 - Fibrous Materials
Krishan K. Chawla
Index
More information

http://www.cambridge.org/9781107029729
http://www.cambridge.org
http://www.cambridge.org


genetic engineering, 57
geotextile, 110, 111
glass, 202, 216

amorphous structure, 216
viscoelastic behavior, 202

glass fiber, 4, 199, 204, 214, 217, 218,
219, 225

applications, 225
bicomponent, 218
Cemfil, 217
chemical composition, 214
corrosion resistance, 217
drawing, 204
lifetime prediction, 219
properties, 217
sol-gel processing, 206

glass transition temperature, 45, 46, 47,
79, 154

gold, 123
Golden Gate Bridge, 145
grain boundary sliding, 134
graphite, 230, 231, 232

hexagonal structure, 231
modulus of single crystal, 232
structure, properties, 230

graphitic fibers, 37

Hall–Petch relationship, 138
handle, 13
harness satin weave, 19
hemicellulose, 62
hexafluoro isopropanol, HFIP, 117
high density polyethylene (HDPE), 85
high performance fibers (HPF), 2
high silica, 205
high temperature superconductors, 137
Hi-Nicalon fiber, 182

microstructure, 182
homologous temperature, 155
hot drawing, 126, 127
human hair, 24, 48
hybrid yarns, 21
hydrogel, 209
hydroxyapatite, 121

index of refraction, 18
inviscid melt technique, 168

jet stabilization, 130
jute, 63

kenaf, 64
keratin, 48
Kevlar, 34, 88, 94, 95

pulp, 108
Kevlar 49 aramid fiber, 283

variability of strength, 283

Kevlar aramid fiber, 97
types, 97

kinks, 100
knitting, 13, 19

laser, 201
laser-heated float zone technique, 167
lead, 131, 148
lignin, 61
lignocellulosic fibers, 66
limiting oxygen index (LOI), 104
liquid crystal polymers, 83
liquid crystal route, 87
liquid crystalline solution, 88, 91
liquid crystals, 89
Lycra, 80, 81, 107
lyogel, 209
lyotropic, 88

martensite, 142
mat, 13
melt spinning, 71, 72, 78
mesenchymal stem cells, 121
mesophase pitch, 237

spinning, rheology, 237
mesophase-pitch-based carbon

fibers, 243
properties, 243

metallic fibers, 130
spinning, 130

metallic wires, 144
mechanical properties, 144

metals, 123
microbuckling, 100
microdenier fiber, 106
microfiber, 13, 106
micro-Raman strain measurement, 270
microstructured optical fibers, 221
mineral fibers, 42
Miraflex fiber, 218
modified chemical vapor deposition, 210
modulus, 8
moisture, 34

absorption, 75
molecular mass, 45
monofilament, 13
morphology, 189
multimode graded index, 213
multimode step-index fiber, 213

nanofibers, 114
ceramic, 114
polymeric, 114

natural fibers, 11, 24, 75
Nb3Sn, 135
NbTi, 135
neck, 208
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necking, 74
needle punched, 23
nematic liquid crystal, 89, 90, 91
Newtonian behavior, 203
Nextel, 159, 160, 162
Nextel 312, 173

static vs. cyclic fatigue, 173
Nextel 610, 26, 27, 160, 161, 162, 170, 173

static vs. cyclic fatigue, 173
Nextel 720, 160, 164, 165, 170, 172

eight-harness satin, 165
creep, 170
microstructure, 164, 172
sol-gel processing, 164

Nicalon, 172, 177, 178, 182, 183, 184
effect of diameter variablity, 283
microstructure, 182
properties, 178
radiation curing, 183
strength, modulus, 184

Nomex Fiber, 88, 105, 108
non-Nextel oxide fibers, 170
non-sag tungsten filament, 133
nonwoven mats, 24
nonwoven, 6, 39, 217, 226, 227
nylon, 2, 4, 32, 34, 69, 76
nylon 6, 76, 117
nylon 66, 76

optical cable
design, 212
proof test, 213

optical communication, 199
physics, 199

optical fiber draw tower, 222
optical fibers, 212, 284

bandwidth, 212
Weibull plots, 284

optical glass fiber, 199, 202, 209, 211, 213, 214, 284
absorption, scattering, 211
characteristics, 202
direct melting process, 211
multiple flaw populations, 220
signal attenuation, 211
sources of signal attenuation, 214
types, 209

optical guidance, 213
oriented and extended chain, 83
oriented polyethylene fibers, 83
oxide fibers, 171

fatigue, 171

PAN precursor, 234
paper, 39
particle, 13
patented steel wire, 143
PBGF, 222

jacketing, 222
PBO, 101
PBZO fibers, 100
pearlite, 140
pearlitic steel wire, 138

microsructure, 138
patenting, 138
strength, 138

PET, 77
Photonic band gap (PBG) fibers, 13
photonic bandgap fiber (PBGF), 202, 221, 225

holey cross sections, 225
processing, 221

photonic crystal fiber (PCFs), 13, 221, 222
photonic crystal fiber preforms, 222

stack and draw process, 222
PIPD fiber, 102
pitch-based carbon fiber, 104
plastic deformation, 124
polarization, 18
poly lactic acid (PLA), 2, 116
poly vinyl alcohol (PVA), 120
poly(p-phenylene benzobisoxasole) (PBO), 99
poly(p-phenylene benzobisthiazole) (PBT), 98
polyacrylonitrile (PAN), 69, 232
polyamide, 4, 11, 69, 76, 88, 103, 104
polycarbosilane (PCS), 179, 183
polycondensation, 95
polydiacetylene, 78
polyester fibers, 76, 103, 106, 108, 110
polyethylene, 5, 77, 86
polyethylene oxide (PEO), 120
polyethylene terephthalate (PET), 69, 74, 77
polymer optical fiber (POF), 14
polymers, 42
polyolefin, 77, 106
polyphosphate fibers, 185
polypropylene (PP), 74, 77, 78
polyurethane, 4, 73, 80, 81, 107
post-drawing stretching, 91
potassium bubbles, 134
powerline sag, 26
proof test, 284
protein, 1, 75

RABiTS (rolling assisted biaxial textured
superconductors), 137

radial tires, 147
Raman effect, 270
Raman spectra, 271
ramie, 65
random coil structure, 79
Rayleigh instability, 71, 119
Rayleigh waves, 70, 71, 130, 134, 168
rayon, 2, 14, 65
recombinant DNA (rDNA), 58
recrystallization temperature, 126, 127
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refraction, 200
refractive index, 200

relative, 200
refractive index profiles, 213
reliability, 284
resin bonded, 23
retting, 14
ribbon, 14
rodlike polymers, 89, 91
rope, 14, 25, 26, 107
roving, 14
rubber, 80
rubbery plateau, 47

S twist, 16
Saffil, 166

sol-gel processing, 166
Saffil fiber, 164
SCS-6 monofilament, 180, 181
shish kebab, 84
SiC fiber, 184

creep, 184
silica fiber, 205
silica tetrahedra, 216
silica-based glass, 215

structure, 215
silicon carbide, 153, 172
silicon carbide whiskers, 193

rice hull process, 193
vls process, 193

silicon nitride, 153
silk, 1
silk fiber, 4, 35, 50, 121
silkworm, 1, 59

fiber, 50
silk, 50

silver, 123
single crystal alumina fiber, 167
single crystal fibers, 78, 165
single crystal polyethylene, 86
single filament, 263, 264, 281

cardboard frame technique, 263
problems in testing, 264
tensile strength vs. gage length, 281
Weibull modulus, 281

sisal fiber, 61, 63
skin‒core, 32, 33, 34, 55
Snell’s law, 200
sol-gel process, 162, 207

technique, 206
sources of signal attenuation, 215
Spandex, 80, 81, 107
Spectra, 84, 87
Spectra shield, 108, 109
spider web, 59
spidersilk, 1, 42, 51, 52, 54, 55, 56, 57, 58, 59
spidroin, 50

spinneret, 14, 57, 91, 92, 115
spinning, 70
spinning dope, 80
spunbonding, 14
staple fiber, 5, 166
steady state creep rate, 155
steel, 137, 147

cord, 142
filaments, 145
rope, 147
wire, 138, 141
microstructure, 141
wire or filaments, 137

step-index fiber, 213
step-index single mode, 213
strain hardening exponent, 128
stretching treatment, 80
striation markings, 36
superconducting filaments, 135, 148

NbTi, 135
supercontraction, 55
surface roughness, 36
surface texture, 36
suspension bridge, 145
sutures, 40
swelling, 75
Sylramic fiber, 180
synthetic fibers, 11, 37
synthetic polymeric fibers, 105

Taylor cone, 114, 115
Taylor process, 129
Taylor wire drawing, see Taylor process
tea bag, 2, 39
Technora, 88, 94, 99
Teijinconex, 88
tenacity, 8, 10, 14
tensile strength, 275

function of fiber gage length, 275
tetraethoxysilane (TEOS), 206
tex, 8, 9, 14
thermal conductivity, 247
thermally bonded, 23
thermoplastic, 43, 69
thermoset, 43
thermotropic, 88
tire, 107

reinforcement, 107
tissue engineering, 116, 117
total internal reflection, 201
tow, 14
true strain, 126
true stress, 126
tungsten, 131, 147

fibrous microstrucutre, 132
Twaron, 88
twill, 18, 19
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twist, 14
in the yarn, 16

types of silk, 57
Tyranno, 178, 183
Tyvek, 106

ultrahigh molecular weight polyethylene
(UHMWPE), 5, 73, 77, 84, 86, 87, 102, 106,
107, 270

ultraviolet, 75, 98
ultraviolet radiation, 48

vapor grown carbon fiber, 245
variability of fiber strength, 274
Vectran fiber, 107
vegetable fibers, 60, 62, 65
viscid silk, 52
viscoelasticity, 202
viscosity, 46, 89, 203

temperature dependence, 203

warp, 14, 18
weave patterns, 19

weft, 14, 18
Weibull distribution, 220, 275, 277

fiber strength, 277
Weibull modulus,, 280
Weibull parameters for a fiber, 281

determination, 281
Weibull statistics, 274
wet spinning, 17, 36, 72, 73
wettability, 258
whisker, 15
wire, 4, 11, 14, 21, 25, 39, 123
wire drawing, 125, 127

stress state, 125
process, 125

Wollastonite fiber, 157
wool, 35, 48
work done in wire drawing, 126
work hardening, 124, 131
woven structure, 39

yarn, 5, 15, 21

Z twist, 16
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