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— cumulative damage model 98-100

— multilevel damage model 97, 98

interfacial debonding phenomenon 84

interfacial shear

— schemes 320

— strength 140

interlacing-induced deflection

— in axial yarns 406

interlacing loops

— covering weaker planes 428, 429
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—role 428,429

interlaminar shear 192

— strength measurements 352

interleaving concept 322

interpenetrating network (IPN) structure

— phenolics of 328

intrusion phenomena

— of geonet composites 454

— schematic diagram 457

ionizing energy 305

losipescu method 424

iso-strain model 412

isotropic hardening law 94

J

Jacquet model 704

Jeffery model 269

Jo-type von Mises yield criterion 94

k

Kapok—cotton fiberreinforced polyester
composites 473

KES-FB system 372

Kevlar composite 4, 221, 230, 238, 250, 271

Kevlar fibers 11, 209, 211, 218, 271, 757

— properties of 212, 213

— reinforced polymer composite 210

— structure 211, 212

Kevlar-reinforced thermosetting
composites 270-272

Kevlar/vinyl ester composite 427

Kings stormwater channel bridge

— on California State Route 86 764

Kohlrausch-Williams—Watts (KWW)
distribution function 721

Kraus equation 567
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Lagrangian velocity 72, 73

laminate

— Al-PC laminate 29, 32

— ballistic composite materials 783

— composites 4

— Fe-Ti laminates 29, 30, 31

— made with 32 plies of prepregs 146

— Mo-Fe laminate 29

— Mo-Ti laminates 29, 31

— of unidirectional tapes 198

—used in analytical analysis 20, 21
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— wave propagation in 21

Landau-Lifshitz equation 636

Landau-Lifshitz—Gilbert equation 633

Landau-Lifshitz-Looyenga equation 650

Landau-Lifshitz—Looyenga (LLL) mixing
rule 650

land transportation 750

— compartment parts  752-754

— shell/body parts 750

—— carbon fiber-reinforced composites

750, 751

——glass fiber-reinforced composites 751,752

Lanthanum fluoride (LaF;) 271

Laplace transform 20, 22, 76

latch-based spring and dashpot model 720

layered composites

- mixing rule conditions 700
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leaky mold method 729, 731

Leider-Woodhams equation 707

less-reactive filler 342

LFT processing 116

L-glass 187

Lichtenekker empirical equation 651

Lichtenekker mixture equations 650

life cycle analysis 15

LIGA process, for manufacturing high-quality
microcomponents, 485

lignin 4, 13

lignocellulosic fabrics

— thermal properties of 474

linear spring model 93

liquid composite molding (LCM)
processes 365, 385

liquid crystalline polymers (LCPs)

— hybrid composites 250

liquid/gas barrier

— composite geotextiles 446

load—extension curves 152

localized matrix creep effects

London dispersive component
154, 155, 160, 172, 173

Lorentzian dispersion curve 634

Lorentzian dispersion law 634

283, 444
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macro/microcomposites, interfaces in
— characterization 85-87
— composite materials, reinforcements surface
treatments 85
— interfacial damage modeling 94-100
— micromechanics-based analysis 87-94
— microscale tests 85-87
macro/micropolymer composites
— future trends  130-133
— preparation and manufacturing
techniques 111
— thermoplastic polymer composites
111-122
— thermosetting polymer composites
123-132
magnesium hydroxides 780
— decomposition temperature of 780
magnetically soft amorphous alloy 652
magnetic anisotropy 636
magnetic composite materials
magnetic conductors 639, 652
magnetic coupling 644
magnetic crystalline anisotropy 630
magnetic field 629
magnetic fillers  615-621
magnetic hysteresis 631
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magnetic inhomogeneity 663

magnetic moments 628, 633

magnetic particle-filled polymer
microcomposites 613

— bulk magnetic materials, magnetization
processes in  628-641

— electromagnetic properties with corelike
structure magnetic particles 663-668
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radiofrequency and microwave
bands 651-668

— magnetic particles preparation with corelike
structure  659-661

— with multicomponent filler 652-658

— with multicomponent magnetic
particles  659-668

— PANI film formation mechanism 661-663

— polymer magnetic composites

—— basic components 614-621

—— magnetization processes 641-651

- radiofrequency and microwave bands,
methods for characterization 621-628

magnetic particles

— demagnetization factor 644

— magnetic polarization 643

- manufacturing technology 659

magnetic permeability 631

— vs. magnetic field strength 632

magnetization mechanism 635

magnetization processes 628, 631, 641

— magnetostatic processes 628-632

— in polymer magnetic composites 641-651
MA-g-PP, as a compatibilizer 230
maleated polypropylene (MAPP) 688, 690

maleic anhydride-grafted isotactic
polypropylene (iPP-MA) 691

maleic anhydride-grafted polyolefin elastomer
(POE-MA) 691

manufacturing techniques, classification 130

marine applications, transportation 754, 755

mass transport vehicles

— interior composite components of 753

master curves

—regions 565

materials

— characterization methods, comparison
for 628

material under test (MUT) 625

— free-space measurements, setup for

matrix compression 738, 743

matrix/filler interaction 688, 689

matrix materials 111

matrix polymer 347
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MAVSTAR project 178 — interfacial structure morphology 691

maximum packing fraction 581 — powder, used as 677

Maxwell-Garnet expressions 650 — properties 674

Maxwell-Garnett (MG) approximation 650 — sheet 676

Maxwell-Garnett mean-field model 650 — tetrahedral layer, hexagonal layout 676

Maxwell-Garnett theory 588 — tetrahedral, octahedral, tetrahedral (TOT)

Maxwell’s equations 621 layers 674

Maxwell-Voigt arrangements 719 —types 674, 675

mean stress 67, 69, 70 — white (see muscovite)

mechanical interfacial properties 155, 156 mica-filled polymers

mechanical methods 576 — melt flow index (MFI) 696

melt blending 309 mica-filled polypropylene (PP) 678

melt flow index (MFI) 465 mica-filled system 709

meltmixing process 592 mica/nylon6 composites 685, 687, 699

melt temperature 263 mica/polymer composites

mesomodeling — mechanical properties 679, 680

—of unit cell 383 mica/polypropylene composites 692

metal-coated particles 582 — melt viscosity 697

metal-filled polymers mica-reinforced microcomposites 709

— applications 575 mica-reinforced polymer composites 673

— composites, rule for 585 — applications 676, 677

— properties 576, 606 — barrier properties 698

metallic conductive fillers 585 — chemical and physical properties 674

metallic particle-filled polymer — crystallization 693, 694
microcomposites 575 — electrical properties  698-700

— composite transport properties theory — flammability 695, 696
593-605 — interfacial adhesion 687-693

— electrical conductivity 577-579 — limitations  707-709

— main factors influencing properties — mechanical properties 677-693
585-593 ——modeling 700-709

— mechanical properties 583-585 — processability 696, 697

— metallic filled polymer, achieved — reinforcement mechanism 678-687
properties  577-585 — structure  674-676

— metallic filler and production methods 576, - tensile strength 705-707
577 — thermal properties  693-696

— particle shape, effect 587-589 — thermal stability 694, 695

— particle size, effect 589-591 - Young’s modulus  700-705

— physical property prediction models mica-reinforced polypropylene 681
593-605 microair vehicles (MAVs) 178

— preparation process, effect 591-593 microband(s) 417-420, 422

— thermal conductivity 579-583 — connecting fiber kink-bands 418

— volume fraction, effect 585-587 — matrix cracks in transverse yarns 418-420

metallic particles 575 — microscopic kink-band 418

— filled composite use 606 micro-debond test 14

— production methods 576 microfabrication process

— suppliers for 576 — based on 2C injection molding and

— volumetric loading 581 electroplating, 486

metal matrix composites (MMCs) 4 microfibrillar composites 15, 285

metal-polymer composite 588, 591 microfibrillar-reinforced composite

methyl ethyl ketone (MEK) 143 (MFC) 284

M-glass 187 — PET composites 283-285

mica microfiller-reinforced polymer composites

— black (see biotite) — applications of 749

— heat-resistant sheets 677 — biomedical applications  757-760
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—— external fixation 758, 759

—— orthopedic applications 760
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—— repair and retrofitting 761, 762

—— seismic rehabilitation 763

—— structural applications 764, 765

—— unique applications 764
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767-769
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applications  769-772
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——aviation 755-757
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microindentation test 14, 86
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micromechanical formulation 197
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theory 87-89

— Eshelby’s equivalent inclusion method 88,
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94, 100

— representative volume element 87, 88
micromechanical technique 14
micromechanics-based analysis 84, 87-94
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— interface model 92-94

— micromechanical homogenization
theory 87-89

micron-sized fibrous materials 361
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microscale tests  85-87

— classification 86

microscopic fracture band. See microband

microscopic kink-bands 418, 430

microscopic techniques, for morphological
changes 15

microstructure analysis 477

midpoint integration scheme 377

miniband 420-423, 422

— double-wave miniband 423

— through-thickness miniband 423

miniscopic fracture band. See miniband

mixing rules 614, 701

MnZn-based composites

— particle size effect on magnetic
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MnZn-based polyurethane

— complex permeability 652

MnZn ferrite 653, 656, 662

— composites, magnetic spectra 654

— Lorentz microscope image 662, 663
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— particle surface 665

— powders, magnetization curve 667

MnZn-PANI composites

— complex permittivity 667

— magnetic spectra 665

MnZn-PANI interphase boundary 666

MnZn-PANI particles

— synthesis 664

modulus of elasticity 584

molded filling simulations, tapered sample
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for, 490

— measured surface resistances, in correlation
with calculated shear rate, 493

— simulation of maximum shear rate

—— occur when filling sample, 494

——results of, 492

——surface resistance of nozzle geometry,

— and surface resistances measured for
different stages, 493

mold flow’s fiber orientation model

mold flow technique 257

— simulation of fiber orientation 257-259

molding 7-10, 112, 115-117, 138, 190, 298,
682, 742. See also compression molding;
reaction injection molding; thermoplastic
injection molding

molecular jumps 721

monolithic polymers 757

monomer/oxidant ratio 660

Mori-Tanaka method 90-92, 471

multiaxis weave structures 13
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multibeam VALYN VISAR system 36-38

multicomponent compounds

— properties 693

multicomponent magnetic particles 659

multidirectional reinforcing network 394

multifunction tribological probe

microscope, 502-505

— displacement calibration, 505

— force-deformation curve, 504

— formulas used in calculation, 504

— friction sensor, calibration, 505

— measurement of functions of surface, 504

— multifunction mapping of, 507-512

—— cushion effect, 511

—— indentation curves, 510

—— mappings of topography, 508, 509

—— material distributions on specimen
surfaces, 511

—— percolation of carbon particles, 511, 512
—— scanning rate, 510

— schematic diagram of, 503

— specifications of, 505

— specimen preparation for, 505-507

multilevel damage process

— schematic presentation 98

multilevel modeling techniques 197
multiple kink-bands 419

multiwall carbon nanotubes (MWCNTs) 287
Musal (MU) mixture equations 650, 651
muscovite 674, 676

— general structure 675

n

nanocatalysis 302

nanofiller-loaded vulcanized rubber

— 3D-TEM observation of 517, 518

nanolevel analysis 84

nanotechnology 302

natural aminosilane-treated silica fiber
(NASF-AS)

— TG thermograms 346

natural amorphous silica fiber (NASF)

— scanning electron micrographs 341

— TG thermograms 346

natural ferromagnetic resonance 637

— frequency 633

natural fibers 443

— composites  11-13

— lower specific gravity 361

— Mercedes-Benz E-Class components 753

natural fibers vs. synthetic fibers 11

natural fiber textile-reinforced composites

— manufacture of 475-478

natural inorganic silica

— Silexil/Biogenic silica 340

natural resonance 633, 634, 639

natural rubber (NR) 7,283, 477,516,553, 697

— composites 283

natural silica fiber 340

— reinforcement effect 348

— X-ray diffraction pattern 341

needle punching method 454

Ni-artifact made by UV-lithography, 501

nickel-coated phogopite 699

nickel electroplating, 489

nitrogen-based compounds 780

NiZn ferrite

— composites filled with, magnetic spectra 653

Nyand/TV

— dependence of number 534

nonbiodegradable matrix 4

noncrimp braided carbon fiber-reinforced
plastics 13

noncrimp fabric (NCF) 365

non-E-coat polymers 9

nonlinear viscoelastic—viscoplastic
model 281

nonresonant methods 624, 627

novolac-type phenolic composites
reinforced 473

nucleates crystallization 697

numerical simulations 96, 97, 99, 100, 257,
378, 382, 583

nylon 6 9, 294, 295, 302, 309, 348, 350, 351

— fiber-reinforced PMMA composites 309

nylon fiber-reinforced polymer
composites 293

— polymer magnetic composites (PMCs) 740

nylon fibers 299

— as reinforcement 301

— used as reinforcements  294-299

nylon 6,6 fibers 728, 735, 742

— monofilament, polariscope image 718

— SEM micrographs 735

nylon-reinforced composites 305

— applications 310, 311

— basic steps to obtain microfibrils 309

— fracture morphology 309

— manufacturing of 305-311

nylon 6/silica fiber composite

— fracture surface, scanning electron
micrograph 351

nylon 6,6 yarn

— recovery strain data 722
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octadecyltrimethoxy silane (ODTMS) 550
one-shuttle scheme 402, 403



— weaving steps, schematic drawing 404

online monitoring of morphology of
composites 15

ordinary differential equations (ODEs) 20

organic monomers

— in situ polymerization 557

overoxidation of fibers 140

oxidative chemicals 12, 219

oxidized carbon surfaces 139

oxidizing agents 85, 138

oxyfluorinated Kevlar fibers 228

oxyfluorination 144, 145, 163

— effect of 163-171

— as polymer surface modification tool
219, 220

—reactor 145

p
Padawer model 704

PANI film 666

PANI globule

— internal structure, atomic force
micrographs 664

PANI thin film

— behavior 661

— globular structure, atomic force
micrographs 662

— islandlike structure 661

— protonation 661

— in situ growth 661

parallel plate method

— for permittivity measurements 625

partially debonded damage model

— predicted elastoplastic responses,
comparisons 96

partially oriented yarn (POY) 279

particle-matrix bond 705

particle-matrix fraction 707

particle velocity 22, 37, 46, 54, 67, 72, 73

particulate-filled composite

— chain formation in 587

particulate-reinforced polymer
composites 673

Payne effect 563, 564

—role 555

PC/LCP/Kevlar composites 250

— dynamic mechanical analysis (DMA)
253-255

— SEM study 256

— thermal properties 251, 252

— X-ray diffraction pattern 253
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pelletized long-fiber-reinforced thermoplastics
(P-LFT) 113
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percolation theory 594
— mathematical model 594
percolation threshold 577, 586, 588, 591
permeability 619, 698
— dispersion region 621
— frequency dependence 635, 657
phase transition function 651
phenazin-containing oligomers 661
phenol formaldehyde 220
phenolic resin
— adsorption 354
— solution 352
picture frame test 370
— device 378
Piola—Kirchhoff second tensor 379
Piola—Kirchhoff stress tensor 380
pitch-based carbon fibers 142
plant fibers 752
— automotive industry 753
— glass fibers, replacing 753
plasma treatments 85, 138, 145, 171, 321
— effect of 171-176
plastic drain board (PDB) 445
plasticization effect 251
plate-impact experiments
—on GRPs 33,49
plate-impact shock compression

experiments 36-38, 42-44
— Hugoniot stress
—— vs. Hugoniot strain  51-54
—— vs. particle velocity 54-58
— of S2-glass GRP 43
— shock waves in GRP, structure of 44—49
— state for S2-glass GRP, equation of 49-51
— stress—velocity diagram 37
— time vs. distance diagram 37
plate-impact shock-wave 20
plate-impact spall experiments

58-66
— spall strength, determination of 59-61
— spall strength of GRP
—— following combined shock compression

and shear loading 62-66
—— following normal shock compression
61, 62

— stress vs. velocity diagram 38
— time vs. distance diagram 38

19, 69

38-40,

platelet-reinforced composites 682, 701
platinum-rhodium alloy 188
Poisson’s ratios 701
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polyamide (PA) 5,13,116, 119, 196, 294, 295,
296, 436, 581, 673, 681, 697, 772

polybutadiene 7, 557, 681

polybutylene oxide (PBO) 444

polybutylene terephthalate (PBT) 116

polycaprolactone (PCL) 302

— SEM micrographs 304

polycarbonate (PC) 7, 18, 29, 196, 251, 299,
758, 768

— composite 250

polycondensation 277

poly(dimethylsiloxane) (PDMS)

— cross-linking 355

— reinforcement 693

polydispersed particle mixtures 708

polyepoxides 9

polyester fiber-reinforced polymer composite
(PFRPC) 281, 282-287

polyesters 5, 7,9, 128, 130, 275, 282, 673

— physical properties 280

— properties 277, 279

— viscoelastic response 281

poly(ether ketone ketone) (PEKK)
196, 210, 690, 757, 758

polyethylene (PE) 276, 315
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—— oxygen plasma-induced surface
restructuring 321

—— reinforcement 326

poly(ethylene 2,6-naphthalate) 282

poly(ethylene naphthalate) (PEN) 275

— fibers 282

poly(ethylene terephthalate)

— chemical structure 278

— fibres 275-277,279,281, 282,286, 455, 695
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— market 276

— technologies for recycling 276
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polyethylene terephthalate (PET)

— fiber 276

— nanocomposites 286, 287

polyfluo wax (PFW) 271

polyimide 5, 7, 120, 196, 479, 699

polyisocyanurates 9

polymer chain immobilization concept 685

polymer chain movement restriction 694

polymer composite

— core-shelllike structure 655

polymer composites 3, 137, 360, 678, 749,
778

— applications of 471

— biomedical applications of 757

— characteristics 141, 577

5,120,137,

275, 276

119, 299

— constituents 210
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dependence 654

— dielectric spectra 657

— electrical properties 589

— graphite/epoxy materials 757

— hard tissue application of 758

— magnetic spectra 629

— recent advances in  10-14

— saturation magnetization 641

— SEM photographs 655

— transportation  752-757

polymer—fiber adhesion 347, 355

polymer—fiber interactions 347

polymer fiber melt spinning production
process 278

polymer—filler adhesion 353

polymer—filler interaction 549, 566, 567, 568

polymeric binders 189, 704

polymeric coupling agent 690
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polymeric materials

- reinforcing filler 351

polymeric matrix 143, 359
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— conductivity 660

polymerization 277, 306, 307

— filling method 592

- of PET 278
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668
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— application 613
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— components 614, 649
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—— effect of particle size, shape, and

microstructure  646-651

— morphology 644

— permeability 613
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— physical and mechanical properties 616
— thermoplastics 615
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- family 315
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polyphenylene sulfide (PPS) 119, 652
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310, 315, 447, 579, 678, 687, 692, 758, 777
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——tape 324
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444
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polyureas 9
polyurethane (PU) composites 9, 128, 189,

196, 221, 349, 444, 616, 646, 673, 768
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— magnetic spectra 664
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—— concentration dependence 656
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polyvinylchloride (PVC) 359
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polyvinylidene fluoride (PVDF)
657
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Portland cement 4
powder technology 576
power-law model 705
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preformed molding compounds 8
premix thermoplastics 769
prepreg lay-up 125
prepreg sheets 306
prestressed polymeric matrix composite

360
19, 586, 656,
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(PPMC) materials 716
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— application 715
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properties, determination of 197
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pultruded glass fiber profiles 198
pultruded shapes 764

pultrusion process 8, 130, 138, 284
— schematic presentation 129
push-out test

— drawbacks 86

pyrolysis gas chromatography 552

q

quality factor 627

— frequency dependence 657
quartz 186

quasi-glass state 566
quasi-static resonator 627
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— design 657

— matching frequency 658

Raman spectroscopy 343

Ramie-cotton fabrics

— configuration of 473
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—— tensile strength of 472

Rankine-Hugoniot conservation
relations 49, 51, 52, 71, 72

ratio of modulus 562

Rayleigh line 69

rayon fibers 142

reaction injection molding (RIM)
123, 127, 196, 326, 352, 472

recrystallization 305

recycled fibers 444

reflection coefficient 626

— frequency dependence 658

refraction index 193, 194, 202
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(RRIM) 9
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— applications 568, 569
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— shape and orientation 682-684

7,9, 35,

564, 565

reinforcement of polymers 5
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relaxation function 22
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— definition 88
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resin film infusion (RFI) 472

resin impregnation 393, 395

resin infusion techniques 199

resin matrix 354

resin solution 4
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123, 126, 127, 326, 352, 472, 476, 477

— applications 125

— schematic presentation 125
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resonant methods 624, 627
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of 537
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semicrystalline2010 polymers

SEM images 228, 229
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separation process 437
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S2-glass 187
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shear curve

— of glass plain weave 370
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shear simulation 387
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silane-treated silica fiber 355

silane-treated silica filler

— filler loading effect 564

silanization

—effect 353

— process 343, 344, 561, 568

silanized silica fiber-reinforced polymer
composite 358

silanol groups 342

silica (SiO;) 186, 340

silica fiber (SF) 339-347
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— thermoplastic tape winding 118, 119

thermoplastic polyurethane/mica
composites 685

thermoplastics

— filled with metallic particles, transverse
thermal conductivity 582
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three-axis carbon/epoxy composite

— tensile fracture 413
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— schematic drawing 397
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wave propagation 18, 20
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