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pragmatic applications
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embroidery techniques 248
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thermal insulation performance
wettability 863
Fagara silk 83
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fiber based actuators 374, 683
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advantages 394
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395
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sensors 581-583
structures of 559
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molecule 8
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characterization techniques
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fabrication approach 657-659
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separators 656—657
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cross-section, role of 823-825
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atomic force microscopy 515
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filtration textiles (contd.)
hot/cold 809
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808
market potential 827
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pressure difference/pressure drop
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solid-liquid mixture 808
theory of 809
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fine wool 52
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breeds 60
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fire-retardant fibers
chemically modified flame resistant
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fibers 365
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systems 773
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normal temperature filtration media
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N6-PAN NNB composite membranes
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nylon fibres 25, 759
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318
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oncotic pressure 752
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advantages 593
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fiber-optic sensors

337, 338

394

future trends 406

general characteristics 394
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394-404, 406,
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187-188
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PA-6/oligomer system 180
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823

particle radiation 891

particulate matter (PM) 175
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PBI polymer 837, 838

PBT/PBAT core-sheath fibers 289
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PEDOT-based dual functional fibre
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personal cooling clothing (PCC) system
874-875
personal cooling strategies (PCSs) 874
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876-877
PET embedded PA-6 NF/N filter
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coating process 270
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electrical applications 275-276
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eutectic 267
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principle of 264-265
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LAAA 935-936
organic photoactive reagents
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935-936
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piezoelectric devices 570-571
piezoelectric effect 251, 671, 684
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piezoelectric fibers 362, 365, 686
piezoelectric fiber sensors 700
piezoelectric material based fiber

actuators 687, 688
piezoelectric nanogenerator 27, 671
piezoelectric sensors 700, 703
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697, 699
Pinna squamosa 83
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481
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462-463
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395, 593, 601, 704
ployether sulfone (PES)
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Poisson, Siméon 953
Poisson’s ratio (PR) 463, 629, 953, 963,
964
poly(1,6-hexanediol adipate) 425, 767
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823, 832, 837-838

polybenzoxazine (PBA)/urethane
prepolymer (PU) alloys 225

poly[1,1’-bis(4-vinylbenzyl)-4,4'-
bipyridinium dinitrate] (PVBVN)
731-732
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337-338, 340-341, 344,
352-353, 357

polyetherimide 196

182, 659,



polyetherimide-silica (PEI-SiO,)
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738-739
R2R printing technology 736
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surface modification of materials
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illumination systems 636—642
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242, 340, 351, 514, 518, 577, 671,
702

polyurethane (PU) 6, 67, 165, 184, 225,
238, 326, 335, 370, , 582, 683,

304

873,955

polyurethane elastic fibers 344,
346-350

polyurethane raw materials 336



polyvinyl alcohol (PVA) 29, 109, 136,
139, 144, 150-151, 184185, 224,
242,249, 297, 319, 324, 381, 504,
572, 659, 705, 740, 782, 784, 788,
790, 793,797

polyvinyl alcohol copolymers 319

polyvinylidene fluoride (PVDF) 148,
184, 188, 302, 344, 514, 572, 665,
685-687, 694, 700, 733, 782, 784,
789-790, 793, 795

porosity ratio 11

porous carbon nanofiber 655, 656, 670

porous CNFs production 667

porous 1D a-Fe,O5;/CNF nanofiber
production 662

post spinning operations 412, 417-421

power density 572, 576, 640, 650—651,
653, 665

pressure-driving filtration process
793

pressure drop 176, 185-192, 194-199,
293, 547, 750, 760-762, 768, 779,
785, 809-810, 817, 820-821, 826

pressure relaxation 761

pressure sensing 381, 696, 699-700,
704, 765

primary fiber structure 367-369

printing techniques 238, 249-250,
736-737

pristine m-aramid polymer

projectile weaving machines

protective jacket 917

protein fibers 3, 7-8, 14, 20, 37-38, 50,

781,

216
480

163, 895
PRS® paraffin wax 269
pseudocapacitors 579, 651-652

Pt doped porous carbon nanofibers
(Pt/N-PCNF) 670

Pt-supported N-doped porous CNF
671

PU56-118 415

PU66-118 415

pulse rate measurement 400

pulse transit time (PTT) 291, 337,
341-343, 350-351, 353, 401-402

pulse wave measurement 399

pulse wave velocity (PWV) 401
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Purilon 329

PVA-co-PE nanofibers 381

PVA (polyvinyl alcohol)/PAA (poly
acrylic acid)-AM (acrylamide)
based superabsorbent fibers
324

q
quantum energy 889

quaternary ammonium compounds
(QACs)
environmental impact 929-930
mechanism of 929

r
radiation protection, fibers
absorption 892
aramid fibers 895
durability 905
future aspects 918
IR shielding/heat management
910-912
organic IR-absorber
dithiene complex derivative 898,
899
dithiolene metal complex derivative
898, 899
organic UV-absorbers 901
2-hydroxybenzophenone 900
2-hydroxybenzophenone
derivatives 902, 903
2-(2-hydroxyphenyl)benzotriazol
900
oxalic diacrylamide
phenylacrylester derivative
901
radiowave/microwave shielding
906-910
reflection 892, 898
self-functional fiber 896, 897
transmission 892, 894
UV and IR-protection 912-914
X-ray absorbers 904
X-ray shielding 914-918
radiowaves shielding 906-910
RadMan system 846
rapier weaving machines

901, 902
900,

479, 615
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raw wool, from sheep 60

reactive N-halamines 931-932

recycled poly (vinyl butyral) (PVB)

redox reaction mechanism 377

re-entrant hexagonal geometry 955

refractive index 26, 88, 301, 593-598,
604, 606, 608—612, 614, 616, 619,

167

704

regenerated chitosan fibers 126,
151-152

regenerated fibers 1,4, 10, 811-812,
817, 897, 899

regenerated polymer fibres 811

regular weaves 456—457

renewable energy resources 649

resilience 19, 70, 83, 298-299, 350,
354, 357, 440, 464, 465, 488, 492,
704-705, 764
resin method 57
resistive humidity sensors 705
respiratory rate measurement
400-401
reverse osmosis 25, 225, 788, 795-797
rewet property 326
RGO-PPy coated samples 244
ring spinning process 16, 442
blow room section 16
carding 16
combing 16
cone winding 17
drawing 16
objectives 16
roving 16

ring spun yarn
prominent features
structure  443-444

ripple-like PA-6 NF/N membrane 195

roll-to-roll (R2R) printing technology
736

rosette-shaped terminal complexes
107

rotational rigid geometry 955

rotor spinning 15, 17, 445-446

rotor spun yarn

prominent feature
structure 446
Roulette wheel selection 540

444445

96,

446

roving 16-17, 47, 442, 447, 814—815,
820
Ryton 821

S
SAF™ 323
sandwich structured
polyamide-6/polyacrylonitrile/
polyamide-6 (PA-6/PAN/PA-6)
composite membrane 193
sateen/satin weaves 482
scanning electron microscope (SEM)
43,101, 110, 112, 115-117, 145,
164, 169, 178, 189, 192-193, 195,
239, 269-270, 368, 372, 375, 377,
382, 422, 515, 578, 619, 636, 653,
655, 661, 664, 667, 669-670, 685,
689, 702, 735, 741, 743, 775, 784,
787,793, 907-908, 910, 912,
914-915, 965
scouring 20, 58
screen printing 21, 238, 249, 736739,
817
“segmented arc” spinnerets 285
segmented pie fibers 291, 295, 297
segmented pie technique 285
segmented polyurethanes 6, 27,
414-415
selective laser melting (SLM) 288
self-assembled monolayer (SAM) 507,
726-727,733-734
self-assembled sub-micron fibers
self-assembling 366-367, 369
self-cleaning textiles 499, 506-507,
519-522
self-crimping yarns
self-sensing actuators
sensible heat storage (SHS)
sensors 380-381
fiber-based 709
fibre-shaped 582-583
sensory detection method 61
sericin 76, 84
amino acid composition 77
amino acidsin 76
molecular weight 76

112

284
682, 700
263



shape memory alloys (SMAs) 364,
373-374, 411, 682-683, 685, 694
shape memory ceramics (SMCs) 24,
411
shape memory fibers 6, 27, 304, 335,
362, 364, 373-374, 765-768
shape memory hybrids (SMHs) 374
shape memory materials (SMMs) 25,
27, 30, 374, 411, 683-685,
849-850
shape memory polymers (SMPs) 6,
67-69, 374, 411, 422, 683-685
fiber actuators 684
shape memory polyurethane
(SMP-MWNT) composite 422
shape-memory properties 15, 63-70,
413-415, 425, 430
shearing and sorting process, of wool
44-45
sheath-core single fibre devices
(SCSFDs) 558-559, 561-562,
568-570, 575
sheet molded compounds (SMC) 24,
411
shuttleless looms 479
shuttle looms 479, 480
Si/carbon nanofiber (Si/C) 654—655,
660-661
Si/C—C core—shell nanofiber structure
654—655
Si/C/CNF nanofiber production 660
Si/C composite nanofibers 655
side-by-side bicomponent fibers
side emitting plastic optical fibers
(SEPOF) 594, 595, 609
abrasion 620, 621
active illumination 638
Al, O, particles in core
attenuation profile 609
based on difference between
refractive indexes 610-612
illumination intensity 611, 612
micro-cuts/notches in cladding 618
micro-mirrors formation 619
multiple micro-bending 612-616
structure modifications 616—620
with TiO, particles 619

284

617
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ZnO particles in cladding 617

silica glass fiber optics 394

silica nanofibrous (SNF) membranes
197, 329

silica optical fiber, attenuation profile of
602

silica/PAN membranes 656

silicon based pastes 250

silicon-based p-i-n photodiode junction

fibre 570
silicon oxide fibers 364
silk 78,182

amino acid composition 85-86
applications 88
biomedical applications 90
characterization 78
creep and stress relaxation behavior
88
cross-sectional view, SEM 84
fibre reinforced composites 90
fine structure 83-85
fluorescent silks 91
genetically engineered 91
inverse stress relaxation phenomenon
88
longitudinal views, SEM 84
mechanical properties of 88
mulberry silk  78-80
non-mulberry silk  80-83
optical properties 87-88
place of origin  79-80
structure 78
tensile properties 86-87
textile and apparels 89-90
types and importance 78
viscoelastic behavior 88
silk fibres 2, 8, 37, 50, 76, 83-88, 90,
895
amino acid composition of 86
silk filament 76, 78-79
silk worm races
Chinese 79-80
European 80
Indian 79
Japanese 79
molting 80
voltinism 80
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single crystal silicon fibers 364
single fiber structure 182-183
single-mode optical fibers 599, 601
single plain jersey knitting 487
single point crossover and mutation
operator 540
SiO,/PAN membranes 665, 666
“skin-core” effect 215
skin-core fibers 369
sleeping bag  877-879
slip effect 176, 186—187
smart anti-bacterial fiber 362
smart antibacterial textiles 372
smart clothing 377
smart fibers 2,6
aerogels 373
classification 362
coating with no less than double
layers 370
coating with single layer 370
color-changed fibers 376-377
definition 361
energy conversion 381
fabrics and fiber based membranes
372
fiber-based actuator 374-375
future trends 381-383
inorganic nonmetallic materials
364-365
intelligentization method 366-367
luminescence fibers 375-376
medical supplies 378-380
metal related 363-364
other uses 381
primary fiber structure 368-371
research status  361-362
sensors 380-381
shape memory fibers 373-374
smart clothing 377-378
spinning methods 365-366
thermo-regulated fiber 377
wearable electronics 378
smart heating sleeping bag 877-879
smart hollow fibers 421
smart robots 372
smart textile 30, 251

smart textiles 21, 26, 30, 233, 244, 251,
253-254, 267, 274, 349, 361, 375,
377-378, 391, 404407, 557, 570,
684, 750, 879

SnO,-TiO?-NF photoanode 669

sodium storage mechanism in N-CNFs
654

soft computing 529

advantage 529

artificial neural network 530-535
fabric property prediction 545-551
fuzzy logic 535-539

genetic algorithm 539-540

yarn manufacturing 544-545

solar cells, fibre-shaped 568

solid core Bragg photonic fiber 617

solution spinning 10, 151, 212, 215,
272, 323-324, 365-366

solution-spinning polyurethane
elastomers 336

Soutache techniques 249

spacer fabrics 489-490, 759

special spin pack design 285-288

spider silk 31, 76, 83

spider vs. mulberry silkworm silks 76

spider-web-like NF/N structured
membranes 183

spinning 6, 41, 75, 108, 132, 157, 176,
207, 235, 271, 281, 319, 335, 365,
412, 436, 478, 544, 608, 655, 683,
735,759, 779, 812, 835, 896, 960

spinning consistency index (SCI) 544

spinning of collagen fiber

acid extraction 161

alkali extraction 161

collagen composite fiber 165
electrospinning 162

enzyme 160-161

microfluidic spinning  164—-165
wet spinning  162-164

spinning process 15-17, 4647, 52, 54,
214-216, 219, 242, 245, 285,
288-291, 293, 302, 304, 336, 344,
347, 365, 419, 443, 478, 491, 780,
814, 896, 914

spinning, textile manufacturing 15-18

friction spinning 17



ring spinning  16-17
rotor spinning 17
yarn numbering system (count)
17-18
spin pack design 282-284, 286-288
splittable fibers 295
spring wool 45
spunbonded and thermal bonded
nonwovens 493
spunbond fabrics 327, 492
stainless steel yarns 235, 251
standardised textile processes 233
staple spun yarn structure 438, 441,
443
stearic acid (SA) fiber 266, 271
step index profile optical fiber
Sterigel 329
stilbene derivative 902-903
Stoll criterion 842, 844
strain fabric sensing technology 27
strain gauge 518, 696
392, 395, 397,

598, 599

strain measurement
696, 710

strain sensors 235, 350, 395-396, 518,
696, 700, 705

stress—strain curve 438-440

stress memory 422-423

behaviour 425-427
components 424-425
cycle 423

mechanism 423-424
programming 423
stress relaxation 88, 290, 419-420,
423, 425, 429, 440, 760-761, 825
stretched length  53-54
sub-bandage pressure 749
sub-micron fibers 110-113, 134
sub-micron-scaled cellulose fibers
107-114
Sugeno FIS 539
summer wool 45
super-absorbent fibers 5
application 327-329
future scope and challenges
329-330
history of 316
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mixing with hydrophobic/hydrophilic
material 320

polymer materials 319

principle of 316-319

test methods 325-327
using uperabsorbent polymer 322
super absorbent polymer (SAP)
315-322, 326-329
superabsorbent textiles 318, 325-329

superabsorbent yarn  319-320
supercapacitors 665-667, 739
fibre-shaped 572-575
principles of 651-652
superfine wool 52-53
surface-initiated atom transfer radical
polymerization (SI-ATRP) 728,
730, 732-734
sweating manikin 868—869
Swellcoat™ 328
switch-spring-frame model 423-425
SWNTs coated cotton yarn 370-371
swollen superabsorbent yarn 320
synthetic fibers 2, 5,7, 10, 25, 820
advantages 30-31
as building materials 25
synthetic filament yarn 247
synthetic polymer fibres 811

t

tasar silk  80-81, 88

Taylor Cone 109, 179-180, 657, 774

Technical Absorbents (TAL) 316, 320,
323, 327-328

technical fabrics 480, 530

technical textiles 6,21-22, 37, 52, 227,
478, 484-485, 489, 496, 529, 750,
807, 827

Teflon 658, 821, 823

Teijinconex 207, 214

temperature measurement
870

TEMPO mediated oxidation of native
cellulose 104-105

tensile elongation (EMT) 464—465

tensile resilience (RT) 464—465

tensile work (WT) 464-465

tert-butanol 113, 114

392, 395,

999



1000

Index

tetrafluoroethylene-
hexafluoropropylene-vinylidene
fluoride terpolymer (THV) 301

tetramoulters 80

textile-based CNT/PEDOT + PSS
composite conductors 243

textile-based electronics

applications in
polymer solar cells (PSCs) 742,

744-745
supercapacitor 739-741
triboelectric nanogenerator 742,
743
fabricated metallic textiles 723-724

flexible and stretchable material 721
high-performance conductive textiles

722-723
metal/textile interfacial 724-726
PAMD 725
wearable electronics 721, 722

textile based superabsorbent products
318
textile electrodes 243, 252, 253
textile-embedded electronics 709
textile fibers 1-3,6,11-12, 14-15, 28,
38, 63, 235, 243, 247-249, 436,
438, 440, 630, 671, 683, 723-724,
745, 750, 760, 808, 811-813,
817-820, 825, 827, 836, 891, 904,
907, 953
evolution of 3
textile fibrous assembly 11-14
mechanical behaviour 11
textile filter media 807, 811
textile manufacturing/processing 15
dyeing 20
dyesused 20
finishing 21
knitting 19
nonwoven fabrics 19
pretreatment process 20
printing 21
spinning process 15-18
weaving process 18-19
wet processing technology 20
textile printing 21
Thai silk 80

thermal comfort 264, 275, 833, 857,
860-862, 866, 872-874, 876—-879
fibre 871-872
thermal energy harvesters
thermal energy storage (TES)
265-266, 276
thermal insulation bi-component elastic
fiber 350
thermal performance estimate (TPE)
843, 844
thermal protective performance
clothing
air gap size effect
evaluation of
bench top testing 842-845
full-scaled manikin testing
845-846
standards 842
fabric physical properties
fibrous materials
chemically modified flame resistant
fiber 833, 835-836
inherently flame resistant fiber
833, 836-839
flame retardant 850
flammability 839-841
moisture content 849
requirements of 832
shape memory materials 849
thermal-regulated fibers 362, 377-378
thermal sensitive memory polyurethane
422-423, 425
270, 274, 424-425, 833
thermo-bondable core-sheath
bicomponent fibers 296
thermobonded nonwoven fabrics 282
thermo-chemical heat storage processes
263
thermoplastic elastomer (TPE) 304,
337, 843—-844
thermoplastic fiber-reinforced
composites 303-304
thermo-regulated fiber 362, 377-378
thermo-regulating textiles 264
thermotropic liquid crystalline polymer
(TLCP)/PP 289

566-572
263,

848-849

847-848

thermal stress



thin-film nanofibrous composite
(TENC) membrane 781,782
barrier layer and the electrospun
nanofibrous 792
cellulose and chitin 790
791,792
filtration performance of 793, 794
forward osmosis (FO) applications
797
permeation flux 793
polymer matrix barrier layer
789, 790

cellulose nanofiber

793
three-tier structure

Thorp, John 442

three-dimensional electrospun chitosan
mats 150

3D rotary braiding machines

TiO, nanofibers 668

tissue engineering, fibers for 29-30

TLCP/PP bicomponent fibers 289

total internal reflection 593, 596-597,
704

tournament selection 540

traditional engineering materials (TEM)
101, 104, 106, 422, 461, 653, 667,
953

transistors  26-27, 240-241, 557, 566,
580-581

transverse wicking 863

trapezoidal membership function 537

triazinylaminostilbenes 902

tri-block A-B-C copolymer

triboelectric nanogenerator

triclosan 503

1,1,1-trimethylol-propane triacrylate
319

trimolters 80

tripolyphosphate (TPP)
848

tropocollagen (TC) 29, 96-97,
158-159

“tube in orifice” spinneret 285

Twaron 10, 207, 837

456, 482

twisted and/or coiled polymeric fibers
694

twisted CNT yarn actuator

494

763
379,742

150, 842844,

twill weaves

690
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twisted fibre devices (TFDs) 558-562,
568, 570

twist GO hydrogel fibers

type I collagen fiber 157

tyrosine 8, 85, 895

381

u
ultracapacitors 651
ultrafiltration (UF) membranes
789-793
ultra-fine nano fibers
778
ultra-high molecular weight
polyethylene (UHMWPE) fibers
304, 960, 963, 965, 968
ultrathin conductive layer wrapped
polyurethane yarns 370
ultraviolet protective fabrics 912
univoltines 79-80
US 20070292684 A1 349
UV protection factor (UPF) of plain
woven fabrics 547-551
ANFIS model 548-551
ANN model 548, 549
nonlinear regression model
547-549
trend analysis

137,272, 422,

549

"4

valine 85

Valonia cellulose 97, 98

van der Waals forces 7, 110-111, 159,
216, 338, 436, 515

vapour diffusion 862

vegetabel tannins 167-168

Velcro patches 764

vinylsulfone 901-902

viscose rayon 4,9, 10, 114-115, 136,
163, 817, 820

viscous stress 424, 425

volatiles 109, 293-294, 322, 363, 513,
518,779, 798-799, 835-836

voltinism 79, 80

w
Walter’ manikin 869
warp 455

and weft satins 457
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warp (contd.)
knitting 19
yarn 248, 815
washable sensors 251
washable wetness sensor 252
washing and weeding process, of wool
46
water-jet looms
water purification
electrospun nanofiber scaffolds
mechanical properties 781-782
polymer materials 782
pore geometry 779-780
pore size 777-778
porosity 775-777
surface area 778-779
electrospun nanofibrous composite
membranes 783-799
water soluble chitosan 125, 127
water vapor permeability property 23
wearable electronic devices 557, 565,
681, 722
wearable electronics 26-27, 118, 250,
253, 349, 378, 558, 566, 568, 584,
640, 721, 740, 745

479, 480

weave factor 455, 457-458
weaving
applications  484—485
properties 484
weaving machines 479-481
woven structures 481-484
weaving machines 479-481

weaving process 18
beating 19
picking 19
shedding 18
sizing/slashing 18
taking up and letting off 19
warping 18
weft 455
and warp knitting machines
yarns 248, 815
weft knitting 19
jacquard fabrics 487
machine 816, 817
wer or melt spun fibers 415
wet blue leather fiber PVB 167

485

wet-extrusion of aqueous cellulose
nanofibrils suspensions 115
wetlaying  490-491
wet processing technology 20-21
wet spinning 6, 114, 116-117, 134,
136-137, 139, 161-165,
215-216, 242, 271, 322-324,
335-337, 366, 412, 415, 430, 683,
686, 705, 914
of aramid fibers 214
wet spun method 366
wet spun polyurethane (PU) fibres
wet-stretching induced cellulose
nanofibrils orientation 116, 117
wicking 819, 862-863, 865, 879
wicking parameter 326
wild silks 75, 80
winding process 17
wood cellulose fibers, hierarchical
structure of 101
wool
acid resistance 59
classification methods
composition 48
count tops 61
crimpness 55-56
fabric inspection and evaluation 61
fineness of 52-53
friction and felting property 56-57
grease 57-58
hygroscopicity 59
impurities of 59
keratin extraction 70
keratins, future advanced uses of 71
length of 53-55
macromolecular structure 49-50
morphology and hierarchical
structure 50-52
physical properties 68
primary processing 45-46
properties 37, 52—60
quality count 53
received by Australian brokers and
dealers 39
shape memory properties 63
shearing and sorting process 45
twin-net-switch structural model 69

242
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type and property 42
uses 37
warmth retention 60
washing and weeding process 46
yarn spinning process 46—48
wool fibers 2, 37, 356, 812, 836, 872,
895
lipid content 59
wool quality count vs. China’s wool
average diameter 54
wool worsted fabric
color fatness requirements 64
physical requirements 63
wool worsted products 62, 70
appearance of defects, evaluation and
grading 65
work of rupture 440
World raw silk production 79
worsted wool fabrics
dimensional stability to washing
requirements 64
length of 62
quality grading 62
technical and safety requirements
62
woven aramid 832
woven construction 759
woven fabrics 815
compression deformation 465-468
constitutive laws 470-471
continuum models 471
crimp 458
discontinuum models 471
energy methods 472-473
geometric models 458
irrecoverable deformation 14
irregular woven structure 457
non-linear stress-strain trend 11
plain weave 456
regular weave structure 456—457
shearing deformation 468-469
stress-strain plots for 11, 13
tensile deformation 461-465
twill weaves 456—457
UV protection modeling 547
warp and weft satins 457
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weave factor 457-458
woven structures 11, 182, 247, 440,
477, 481-484, 615, 618, 743

X

Xinjiang wool 39

X-ray diffraction (XRD) 67, 69, 105,
116, 218, 417, 500, 509-511, 653

X-ray fluorescence 500, 512

X-ray photoelectron spectroscopy (XPS)
500, 511-513, 653

X-ray protective fibers 915-917

Xtrasorb® 327

y
yarn 435,759, 814

air vortex spun 446
classification 440-441
frictional spun 448
mechanical properties
ring spun  442-443
rotor spun 445
strength—comfort—twist relationship
451-453
structure 441-448
tensile strength  448-451
yarn-based thermoelectric generator
566
yarn crimp  463-464, 484
yarn manufacturing, soft computing
applications in 544
yarn production 245-248, 250, 447
46-48

448

yarn spinning process, of wool
yarn tenacity 537-538
membership functions of 538
Young’s modulus 107, 116-117, 119,
165, 194, 226, 244, 401, 439, 465
YSZ nanofibrous membranes 198

z

zirconate titanate (PZT) nanofiber
381, 671, 685

ZnO nanowires fibre-shaped
piezoelectric device 571

ZnO paper-based piezoelectric device
571
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