
1,4-butanediol (BDO) 13,40
 
1,6-diphenyldiisocyanate (PDI) 236
 
3D crease retention 286
 
3D networks 252
 
4,4' -diphenylmethane diisoryanate (MDI)
 

13
 
4,4' -bis(2-hydroxyethoxy)biphenyl
 

(BEBP) 235
 
4,4' -dipheny Imethane diisocyanate 40
 

AA 260
 
absolute temperature 186
 
aerylie acid 260
 
acti vation energies 186
 
aerogel 252
 
amino group 266
 
ammonium cerium nitrate 262
 
ammonium persulfate 259
 
amorphous 321
 
antibacterial 266
 
antibacterial activity 124, 266
 
antifungal 266
 
APS 259
 
Arrhenius equation 128, 184
 
asymmetrical extender 146
 
Avrami equation 125
 
Avrami parameters 128
 

bacteria 266
 
BD042
 
bending test 204
 
benzene rings 91
 
benzene-like vibrational mode 89
 
bfungi 266
 
biodegradable 21
 

Index 

birefrengence 95
 
block copolymer 29
 
boundary air layers 186
 
bragg equation 70
 
breaking strength 283
 
breathability 159
 
breathable fabrics 32
 

C=O stretching 85
 
CAN 262
 
carbon nanotube 40
 
carbonyl groups 53
 
carboxymethyl cellulose 260
 
cationomer 155
 
CD-NMA 271
 
CH2 bending 85
 
CH2 stretching 85
 
chain extender 45
 
charged ionic groups 147
 
chemical cross-link 224
 
chitin 266
 
chitopoly 268
 
chitosan 266
 
chlorinated polyethylenes 119
 
CMC 260
 
co irradiation method 260
 
coefficient of thermal expansion 244
 
compatibility 29
 
concentration gradient 34
 
cooling-induced crystallization 50
 
cotton 261
 
Coulombic forces 116
 
counter-ion 40
 
covalent netpoints 29
 
CPE 119
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CR-CMC 260
 
crease 280
 
crease retention 280
 
critical degree 254
 
critical nucleus 132
 
cross-link 5
 
cross-linked carboxymethyl cellulose 260
 
cross-linked PE/poly(vinyl acetate)
 

copolymer 224
 
cross-linked poly(vinyl chloride) 224
 
cross-linked polyethylene 224
 
cross-sectional area 324
 
crystal 29
 
crystal melting point 169
 
crystal-growth geometry 127
 
crystalline 321
 
crystallization 29
 
crystallization mechanism 128
 
cumulative Vc release 276
 
cyclic tensile test 319
 

dashpot 239
 
DBTDI 45
 
deformation 209
 
deformation rate 210
 
deformation recovery speed 200
 
deformation temperature 209
 
degree of phase separation 30
 
degree of polymerization 30
 
depolarization 30
 
depolarization ratio 87
 
desorption 165
 
dibutyl tin dilaurate 45
 
dicumyl peroxide 49
 
differential scanning calorimetry 30
 
diffusion coefficient 33, 258
 
diffusion resistance 186
 
dimensional memory 270
 
dimethyl propionic acid 40
 
DMA 29, 77
 
DMF 43,272 
DMPA40 
DNA 266
 
double logarithmic 127
 
DSC 30, 231, 260
 
dual-sensitive hydrogel 272
 
dynamic mechanical analysis 29, 207,
 

311
 

E' 77
 

E" 77
 
elastic deformation 247
 
elastic modulus 17, 28, 310
 
elasticity 8, 310
 
electro-activation 42
 
electrostatic force 254
 
elongation ratio 310
 
energy dissipation 77
 
entangled structure 29
 
entanglement 37
 
enthalpy of crystallization 119
 
entropy 255
 
entropy elasticity 13, 48
 
environmentally sensitive gel 252
 
EOVE200 274
 
EOVE200-HOVE400 274
 
equilibrium melting temperature 132
 
ethylene oxide-ethylene terephthalate
 

segmented copolymer 37
 
ethylene-vinyl acetate copolymer 29
 
evaluation methods for shape memory
 

fabrics 281
 
external stimulus 36
 
E~ 82
 
E~ 82
 
E~ 82
 

fiber reinforced plastics II
 
Fick's law 34
 
fixed phase 219
 
fixing rate 211
 
fixing temperature 211
 
fixity ration 320
 
flat appearance 19
 
flatness appearance 285
 
flexibility of chain 29, 219
 
Flory-Huggins osmotic formula 253
 
Fourier transform infrared spectroscopy
 

62
 
fractional free volume 33, 167
 
free carbonyl groups 140
 
free volume 32, 106
 
free volume radius 191
 
free water 255
 
friction slider (friction unit) 244
 
frozen phase 6, 115,219
 
FTIR 62
 
Fujita's theory 33
 

gas constant 186, 254
 



gel 252
 
gel permeation chromatography 62
 
gel radius 258
 
glass transition temperature 6, 28, 321
 
glassy state 8
 
glucosamine 266
 
glycerin 43
 
GPC 62, 93
 
graft copolymer 223
 
graft densi ty 259
 

hard domains 10I
 
hard micro-phase domain 28
 
hard segment 16,221
 
hard segment congregation 48
 
hard segment content (HSC) 68, 229, 321
 
HD42
 
HDl42
 
heat capacity 117
 
heat shrinkage 206
 
heat-shrinking 206
 
heat-shrinking polymers 206
 
hexane-diol 42
 
high tenacity 308
 
hot-stage 95
 
hot-stage microscope 205
 
HOVE400 274
 
HSC 68
 
hydrogel 252
 
hydrogen bonding 5, 42, 140, 254
 
hydrophilic block length 175
 
hydrophilic segment 45, 159
 
hydrophilic segment content 177
 
hydrophilic/hydrophobic balance 255
 
hydrophilicity 169
 
hydroxyl group 266
 
hysteresis effect 149
 

infrared irradiation 42
 
intelligent gel 252
 
intrinsic symmetry 87
 
ionic conductivity 124
 
ionic groups 114
 
ionomer 114
 
IPDl42
 
IR dichroism measurement 92
 
irreversible deformation 244
 
isophorone diisocyanate 42
 
isothermal crystallization 123
 

Index 341 

kinetics 123
 

LCs 88
 
LCST 255
 
LED 89
 
light diffusion intensity 258
 
light-emitting diodes 89
 
linear density 310
 
linear segmented PU system 38
 
liquid crystals 88
 
long-range ordering 30
 
loss modulus 77
 
lower critical solution temperature 255
 

MAH 272
 
maleic anhydride 49, 272
 
maximum strain 210
 
Maxwell model 239
 
MBAAm 259
 
MDl40
 
mechanical properties 322
 
melting point 6
 
melting temperature 321
 
mesogenic moiety 235
 
MIC 267
 
micro-Brownian motion 220
 
micro-Brownian movement 48
 
micro-domain 231
 
micro-encapsulation 56
 
minimally invasive surgery 53
 
minimum growth inhibitory
 

concentration 267
 
Mn 93
 
model nutrient 265
 
modeling of SMPs 238
 
modulus 322
 
molecular switch 219
 
molecular weight 32
 
monomer feeding ratio 263
 
morphology of crystalline soft segment
 

114
 
multi-phase system 173
 
multi-walled carbon nano-tube 159
 
Mw/Mn 93
 
MWNT-SMPU 173
 

N,N,N',N'-tetra-methylethylene­
diamine 259 _
 

N,N'-methylene-bisacrylamide 259
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N,N-dimethylformamide 45, 272 
N-acetyglucosamine 266 
nano-Csi 40 
NaOH 262 
natural gel 252 
n-Butyl acrylate 56 
N-deacetylation 266 
netpoints 220 
network chains 220 
neutralization reaction 43 
N-H stetching 85 
NMA 271 
NMDA40 
N-methyldiethanolamine 40 
N-methylol-acrylamide 271 
non-Fickian sorption 177 
non-ionomer 114 
non-isothermal crystallization 117 
non-linear standard linear 

viscoelastic 245 
non-porous 165 
nonwoven 259 
nuclei grow 29 
number-average molecular weight 93 

objective evaluation 285 
oligomer 48 
one way shape memory effect 6 
one-step 260 
o-Ps 105 
organic gel 252 
orientation function 92 
orientation of chain molecules 30 
original shape 6, 280 
ortho state 105 
ortho-positronium 189 
osmium tetroxide 101 
osmotic pressure 254 
Os04101 
Ozawa equation 125 

package density 30 
PALS 62,192 
para state 105 
para-positroniurn 189 
PATHT 106 
PBA-2000 43 
PCL42 
PCl-2000 43 
PEA 42 

PEA-2200 43 
PEG-200 43 
penetrant gas molecules 188 
performance of shape memory 

fabrics 281 
permanent shape 29 
permeability 259 
permeance 259 
PES-PU 43 
PET 259 
PET-PU 43 
PGA55 
pH 265 
PHA-2000 43 
PHA-2500 43 
phase mixing 29, 23 I 
phase separation 29, 23 I 
phase transition temperatue 26 I 
pH-controlled release 265 
phenoxy I 19 
photoinitiator 260 
physical cross-links 10, 28, 221 
pick-off 105 
PLA55 
plastic deformation 247 
plasticization effect 178 
plasticizer 67 
PLGA 55 
PNIPAAm 255 
PNIPAArnJPU hydrogel 263 
polarization direction 87 
polarized scattering 87 
polarizers 95 
polarizing microscopy 31, 93 
poly(2-ethoxyethyl vinyl ether) 274 
poly(2-ethylene-co-vinyl acetate) 51 
poly(2-methyl-2-oxazoline) 53 
poly(ethylene adipate) 42 
poly(ethylene adipate) diol (PEA) 238 
poly(ethylene glycol) 45, 252 
poly(ethyleneterephthalate) 55 
poly(glycolic acid) 55 
poly(hydroxyethyl methacrylate), 252 
poly(hydroxyethyl vinyl ether) 274 
poly(ketone-co-alcohol)s 53 
poly(lactic acid)s 55 
poly(N-isopropylacrylamide) 255 
poly(N-isoproterenol) 252 
poly(N-vinyl-2-pyrrolidone) 252 
poly(octadecyl vinyl etherjdiacrylates 53 

pol 
pol 
pol 

pol 
pol 
pol 
pol 
pol 
pol 
pol 
pol 
pol 
pol 
pol 
pol 

pol 
pol\ 

pol 
pol 
pol: 
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pm 

PP 
PP 
p-I 
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poly(propylene glycol) 42, 252
 
poly(tetrafluoroethylene) 55
 
poly(tetramethylene glycol)
 

(PTMG) 42, 230
 
poly(vinyl acetate) 51
 
poly(vinyI chloride) 51
 
polyacrylamide 252
 
polycaprolactone (peL) 13
 
polycaprolactonediols 40
 
polycyclooctene 53
 
polydispersity 93
 
polyester-based polyurethane 43
 
polyether-based polyurethane 43
 
polyethylene 29, 49
 
polyethylene oxide (PEO) 49, 222
 
polyethylene terephthalate
 

(PET) 222, 259
 
polyethylene/nylon6-graft copolymer 37
 
polyethylene-graft-nylon 6 copolymers
 

16
 
polymeric network 219
 
polynorbornene 16,29
 
polypropylene 259
 
polystyrene and poly(l A-butadiene)
 

block copolymers 222
 
polyurethane 29
 
polyurethane-urea block copolymer 40
 
polyvinyl alcohol 56
 
POM 31
 
positron annihilation lifetime
 

spectroscopy 62, 104
 
PP 259
 
PPG 42
 
p-Ps 105
 
predetermined shape 6
 
pre-polymer 46
 
prepolymerization 32
 
primary shape 6
 
PS 50
 
PTFE 55
 
PTMG 42
 
PTMG-2000 43
 
PVA56
 
pyridine ring 155
 

quaternization 155
 

R 186
 
Raman intensity 88
 
Raman spectroscopy 30
 

Index 343 

recoverable strain 4
 
recovery angle 280
 
recovery process 292
 
recovery stress 199
 
recovery temperature 212
 
recovery time 213
 
recrystallization 118
 
refractive index 17
 
relaxation time 8
 
residual wrinkles 280
 
response temperature 205
 
reversible phase 6,115,219,321
 
Rf 145
 
Ri 186
 
RNA 266
 
Rr 145
 
rubber-elastic 29
 
rubbery state 8
 
Ru0499
 
Ruthenium tetroxide 99
 

SAN 119
 
SAXS 92, 231
 
segmented polyurethane 16
 
self-annihilation 189
 
SEM 104
 
semi-crystalline 28
 
shake flask method 268
 
shape deformation 291
 
shape fixing 209
 
shape fixity 197
 
shape fixity ratio 145
 
shape memory alloy 3
 
shape memory coefficient 296
 
shape memory cotton 289
 
shape memory effect I
 
shape memory fabrics 285
 
shape memory fibers 305
 
shape memory materials I, 305
 
shape memory networks 29
 
shape memory polymer network 12
 
shape memory polymers I, 28
 
shape memory polyurethane (SMPU)
 

fiber 305
 
shape memory properties 197
 
shape memory recovery ration 324
 
shape memory temperature 321
 
shape memory transition temperature 5
 
shape recoverability 198
 
shape recovery 198, 209
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shape recovery ratio 145
 
shape recoveO' speed 200
 
shape recovery temperature 219
 
shape retention 28, 198
 
shape transition area 313
 
short-range 30
 
singlet 105
 
small angle X-ray scattering 92
 
smart clothing 11
 
smart fiber 20
 
smart gel 252
 
smart material 1
 
SmartSkin™ 270
 
smoothness appearance 280, 286
 
SMPs 28
 
SMPU 113
 
SMPU fiber 318
 
SMPU film 321
 
soft segment 16,221,321 
soft segment content (SSC) 73, 229
 
soft segment-rich micro-phase 28
 
sol-gel transition 274
 
solubility coefficients 184
 
solution polymerization 40
 
speed of recovery process 200
 
spherulites 96
 
spinning machine 307
 
spinning orientation 322
 
spring 239
 
SSC 73
 
stability parameter 132
 
stained specimens 99
 
standard linear viscoelastic (SLV) 244
 
stimuli-responsive materials 3
 
storage modulus 77
 
strain fixity 198
 
strain recovery 198
 
strain-induced 29
 
stress-strain-temperature
 

relationship 201
 
structure-condition-property
 

relationship 218
 
structured water 255
 
styrene-butadiene copolymer 29
 
subjective evaluation 280
 
sulfuric acid 260
 
surface defects 88
 
switching segment 29,219
 
switching temperature 219
 
synthesis 307
 

synthesized gel 252
 
synthetic fiber 310
 

tan y 80
 
tan c) 79
 
TDA55
 
TDI 42
 
TEM 31, 99
 
TEMED 259
 
temperature response 280
 
temperature shape 201
 
temperature-controlled release 265
 
temperature-sensitive 3
 
temperature-sensitive polyurethane 35
 
temperature-sensitive SMP 12
 
temporary shape 29
 
tensile cycle 146
 
the recovery stress 324
 
the shape memory effect 280
 
the stress-strain behavior 318
 
the stress-strain curve 320
 
the switching temperature 311
 
the tensile module 320
 
the transition point 313
 
thermal cyclic tensile testing 42
 
thermal energy triggering 280
 
thermal expansion coefficients 167
 
thermal memory 269
 
thermal properties 308
 
thermal responsive recovery 320
 
thermal setting temperature 320
 
thermal shrinkage 318
 
thermal shrinkage ratio 316
 
thermal transition 29, 322
 
thermally induced shape memory
 

effect 219
 
thermally induced SMPs 219
 
thermal-responsive 115
 
thermo-elastic behavior 28
 
thermo-mechanical cycle 6
 
thermomechanical cyclic condition 208
 
thermo mechanical cyclic tensile test 201
 
thermomechanical cyclic tests 323
 
thermomechanical properties 32
 
thermo-responsive 3
 
thermosetting shape memory
 

polymers 207
 
THF/MeOH 53
 
TMA 231
 
toluene diamine 55
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toluene diisocyanate 42
 
TPB 50
 
transmission electron microscopy 31
 
transmission rate 259
 
trans-polybutadinene 50
 
trans-polyisoprene 29
 
triethylamine 43
 
triplet 105
 
TS-PU 35
 
two-step 260
 

ultraviolet light activation 42
 

Van de Waals force 254
 
vinyl-capped polyurethane
 

anionomer 262
 
viscoelastic deformation 247
 
viscoelasticity 238
 
viscose rayon 266
 
viscosity 307
 
viscous state 29
 
vitamin C 265
 
Voigt-Kelvin model 241
 
volume expansivity 17
 
volume phase transition 254
 
volume swelling degree 256
 
VPUA 262
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water absorbency 266
 
water cup method 181
 
water sorption 161, 172
 
water vapor permeability 17, 107
 
water vapor pressure 181
 
water vapor transmission rate 34
 
water-acetone solvent 254
 
waterproofing 159
 
WAXD 30
 
wetting spinning 307
 
wide angle X-ray difraction 30, 69
 
Williams-Landels-Ferry (WLF)
 

equation 242
 
windproofing 159
 
wrinkle free 19
 
wrinkle recovery 283
 
WVT 108
 

xerogel252 

ZnCLz 262
 

{3-CD 271
 
{3-cyclodextrin 271
 
tiCp 117
 
<I> 132
 




