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- application 207-210
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- comparison 196
 
- crystal structure 136
 
- densification 177
 
- electrical conductivity 195
 
- gaseous hydrogen 200
 
- magnesium-containing impurities 150
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- shock compression data analysis 200
 
- sintering 174
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- systematic doping 197
 
- technical-scale production 149
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boron nitride (BN) 71
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-- hexagonal boron nitride 71
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- industrial synthesis 72
 
- properties 73
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- thin films 72
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-- data 555
 
brittle-to-plastic transition (BPT) 336
 
broken bond model 481,483,484,510
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- crystal structures 21
 
Brouwer approximation 441
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- partial dislocations 387
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CaAISiN" atomic arrangement 245
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films 11
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- oxygen vacancies 273 
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Cartesian coordinates 498 
Ca-Si-Al-O-N system, glass-forming 
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cation diffusion energy 653, 655 
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- creep model 595 
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- role 596 
- size distribution 590 
- TEM characterization 587 
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- application 568, 627 
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- brittle fracture 541-545 
-- application of Weibull statistics, limits in 
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-- experimental and sampling 

uncertainties 553-555 
- - fracture mechanics, basics 542 
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545-550 
-- influence of microstructure 555-558 
- - probabilistic aspects 545-558 
-- Weibull distribution, application 550-552 
- coarsening behavior 515 
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- - critical crack size 544 
-- Griffith crack size 544 
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- contact damage 537 
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influence 621 
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- crystal structures 388-390 
-- dislocation dissociations 391 
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-- slip systems 390 
- damage mechanisms, overview 538-540 
-- corrosion 540 
-- creep 540 
-- fatigue 540 
-- sub-critical crack growth 539 
-- sudden, catastrophic failure 539 
- defects at failure origin 609 
- delayed fracture 558-567 
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influence 566 
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- dimensions 722 
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- failure modes/appearance 532-538 
-- contact failure 536-538 
-- thermal shock failure 534-536 
- fatigue 626-629 
- - contact fatigue 627 
- - cyclic fatigue crack propagation 626 
- fracture theory 531,601-612 
-- crack closure concept/superposition 609 
-- fracture mirror 532 
-- mechanics 531, 568 
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- - stress concentration factors 608 
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- mechanical testing, standardization 531 
- penny-shaped cracks 543 
- products 537 
- statistical nature of failure 567 
- strength 532 
- microstructural mechanisms 611 
- powder processing technology 660 
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- structural elements 352 
- structural reliability 622 
- superplasticity 633 

-- accommodation-cont 
mechanisms 633 

-- accommodation proc 
- - applications 656-6~ 

- - future prospective in 
-- goals 659 
- - grain boundaries, na 
-- macroscopic/micros! 

634-640 
- systems 486, 512 
-- CSL boundaries 51 
- toughened ceramics 
- - bridged interface me 

fracture resistance 
-- toughening by crack 

effects 620 
- use 660, 667 
ceramic matrix composil 

systems 145,205,6: 
ceria (Ce02) 43, 44, 47 
- based ceramics 
- - applications of 44 
- - mechanical propertie 
-- room temperature, d· 
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effects 620
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systems 145, 205, 634
 
ceria (Ce02) 43,44,47,705,717
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-- applications of 44
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-- room temperature, dependence 46
 
-- stabilized Zr02 ceramic, scanning electron
 

microscopy image 37
 
- based solid electrolytes, properties 47
 
- nanocrystalline, electrical conductivity 717
 
- polishing powders 46
 
- predominant defects 705
 
cerium oxide, see ceria (Ce02)
 
cermets, fabrication 480
 
charged transport processes 749
 
charge neutrality equation 452
 
- constraint 457
 
chemical diffusion theory 463, 466
 
chemical diffusivity 463,472,475
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- magnetoresistance (MR) 801
 
chromium nitride (CrN) 77
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- SiC powder fractions 152
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- Ti3SiC2, tensile stress-strain curves 338
 
coarsening process 514
 
cobalt ferrite (CoFe204) 799
 
- high coercivity 799
 
- nanopartic1es 800
 
Cohen's analysis 735
 
coincidence site lattice (CSL) model 509, 511
 
- boundaries 510
 
-- HRTEM images 512
 
- - schematic illustrations 511
 
- lattice 509, 510
 
Cole-Cole relaxation 771
 
colloidal methods 6
 
colossal magnetoresistance (CMR) effect 277
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- phenomenon 278
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- applications 437
 
- BaTi03, multilayer ceramic capacitors
 

(MLCC) 437
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- Ti02 438, 439
 
complex Si-Al-O-N
 
- lanthanum new phase 242
 
- M(Si,Alh(O,N)s phases 243
 
- M2(Si,AI)s(O,N)s oxynitrides 242
 
- M3(Si,AI)dO,N)11 phases 244
 
- M-Si-Al-O-N oxynitrides 238
 
-- JEM phase 239
 
-- sialon S-phase 240-242
 
- MSi20 2N2 oxynitrides 245
 

201115:22:00
 
Chec~ In Date: 11/4/201113:11:13
 
Location: liln1l111l11:t1'lrlU (!fu 5)
 

User: ~11l'n"ilIl2l51llil~flJUdll 

J 
)lUser 10: 99999 ~ 1111UlrlPnrlU1"'11151'fllilt lrlFilulilll 

Author: l'/llitnl:toC ""~111l'u
 
Title: . ,.,,\
 

.•.•. '.. :.;.­

lfl1JJ11r1n1191'!l 01"l"il'lIlJJ11nUt,,, , I,
 
f. 

.'..... 



l

8401 Index 

- sialon polytypoid phases 232
 
- sialon X-phase 231
 
- wurtzite oxynitrides 245
 
- Y-Si-O-N oxynitrides 233-238
 
composite microstructures, thermal
 

conductivity 672
 
- secondary phase effect
 
-- AIN ceramic 674-676
 
-- liquid-phase sintering of nonoxide
 

ceramics 672-674
 
-- SiC ceramic 678
 
-- Si3N4 ceramic 676-678
 
contact 536
 
- blunt contact 536
 
- failure 536-538
 
- sharp contact 536
 
continuous fiber-reinforced SiC matrix
 

composites 169
 
coordination number (CN) 482, 492
 
Coulombic correlations 803
 
Coulombic potential barrier 827
 
Cr2AIC
 
- elastic properties 305
 
- oxidation resistance 319
 
crack 603
 
- bridging mechanism 163, 353, 359, 658
 
- closure concept/superposition 609
 
- closure force 611
 
-- point load closure force 612
 
- deflection 146, 159, 163
 
- flanks 611,618
 
- frachue, energy associated 605
 
- function of length 608
 
- growth
 
- - condition for 605
 
- - resistance behavior 618
 
- - resistance curve 621
 
-- resistance, effectiveness 629
 
- interlinking 13
 
- loading modes 607, 608
 
- micro-cracking 620
 
- pertinent concept of crack growth
 

resistance 614
 
- potential energy 604
 
- shape 603
 
- subcritical propagation 626
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measurements 625
 
- wake interaction 163
 
- wake toughening mechanisms 352
 
creep curves approach 594
 
creep mechanisms 577
 
- resistance 658
 
critical resolved shear stress (CRSS) 380
 

- deformation, kink mechanism 382-384
 
- experimental observations 380-382
 
- kink pair nucleation, modification 384-386
 
- theory vs. experiment
 
-- nonstoichiometric spinel 388
 
-- sapphire and stoichiometric spinel 387
 
cross-head displacement (CHD) rate 340
 
cryptomelane-type MnOz nanowires 821
 
crystal 487, 489
 
- equilibrium shape 491
 
- fcc metallic crystals 490
 
-- Wulff construction 491
 
- free energy 489
 
- growth 499
 
- kink, density 496
 
- minimum symmetry segment 490
 
- structures, of oxides 389
 
- surfaces 496, 501
 
- terrace, definition 496
 
- tetragonal symmetry 487
 
crystal-field theory 792
 
crystalline boron carbide nanoparticles 151
 
crystalline oxide materials, applications 437
 
crystallographically complex 229
 
cubic perovskite struchue 273
 
- AB03 273
 
- transformation 264
 
cubic SrTi03, crystal structure 411
 
cubic hmgsten bronzes 270
 
cubic Zr02 matrix
 
- tetragonal phase nucleated, oblate
 

spheroids 33
 
Curie's capillarity constant concept 488
 
Curie-Weiss temperature 763,828
 
cyclic crack propagation process 767
 
cyclic stress-strain curves
 
- linear elastic solids 326
 
- typical compressive 326
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damage mechanism 538
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- corrosion 540
 
- creep 540
 
- fatigue 540
 
- overview 538-540
 
- sub-critical crack growth 539
 
- sudden, catastrophic failure 539
 
Debye frequency 669
 
Debyelength 472,641,702,707,708
 
- vs. space charge potential 703
 
Debye model 669
 
Debye temperahues 315
 
defect agglomeration 770
 

deformation mechanism 
- degree of deformation 
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- macroscopic, schemati 

507
 
delayed fracture 558
 
- loading regions 565
 
- under constant load ~
 

- under general loading
 
- under increasing load
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dense boron carbide
 
- boron carbide-based cc
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- evaporation-condensati
 
- sintered boron carbide
 
- - hot isostatic-pressed
 
- - pressureless sintered
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dense random packing ( 
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dense silicon carbide 
- bodies, fabrication 11
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- platelet-reinforced 14
 
-- alumina 146
 
- properties 79
 
- reaction-bonded silicOl 
- recrystallized silicon G 
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- - alloying 163-172
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carbide 160
 
-- CVI, fabrication 16
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-- LSI, fabrication 171
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deformation mechanisms 579, 592, 647
 
- degree of deformation 595
 
de Gennes double exchange 275
 
degrees-of-freedom (DOF) 50S, 506
 
- macroscopic, schematic illustration 50S,
 

507
 
delayed fracture 558
 
- loading regions 565
 
- under constant load 561
 
- under general loading conditions 565
 
- under increasing load 564
 
dense B4C-TiB2 composite materials 180
 
dense boron carbide
 
- boron carbide-based composites
 
-- B4Cbased MMCs 182
 
-- B4C-SiC 179
 
-- B4C-TiB2 180-182
 
- evaporation-condensation processes 174
 
- sintered boron carbide 175
 
-- hot isostatic-pressed boron carbide 178
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dense random packing (DRP) model 503
 
- five fold rotational symmetry 503
 
dense silicon carbide
 
- bodies, fabrication 162
 
- ceramically bonded silicon carbide 152
 
- platelet-reinforced 145
 
-- alumina 146
 
- properties 79
 
- reaction-bonded silicon carbide 154
 
- recrystallized silicon carbide 152-154
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-- alloying 163-172
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- - CVI, fabrication 169
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-- hot-pressed silicon carbide 159
 
-- liquid-phase-sintered SiC (LPS-SiC) 156
 
- - LPI, fabrication 170
 
-- LSI, fabrication 170
 
-- metal matrix composites (MMCs)
 

172-174
 
-- oxide additives 157-159
 
-- pressure less solid-state sintered silicon
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-- spark plasma sintering (SPS) 155
 
-- TiB2 164
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density functional theory (DFT) 109
 
deterministic design approach 551
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microstructure 515
 
dielectric ceramic materials 669
 
diesel engines 204
 
diesel particulate filters (DPFs) 204
 
diffusion process 463,514,642
 
- coefficient 649
 
- controlled model 395
 
dilatation stresses 597
 
discontinuously reinforced aluminum
 

(DRA) 202
 
dislocation theory
 
- application 379
 
- interactions 321
 
- in oxides 392
 
- particular oxides 393
 
- spinel, Homstra 392
 
dissolution-reprecipitation processes 673
 
2-D nucleation process SOl, SIS, 651
 
- energy barrier 501
 
domain-engineered crystals 731, 735
 
- characteristics 735
 
- domain orientation states 735
 
domain-multidomain process 743
 
domain reconfiguration process 742
 
domain wall 746
 
- clamping effect 743
 
- - stabilization 744
 
- pinning mechanism 777
 
- trapping sites 746
 
dopant 445
 
- mass-conservation equation 445
 
- roles 633
 
doping
 
- heterogeneous doping 715
 
- homogeneous doping 714
 
2-D simple rectangular system 497
 
- step density, changes in 497
 
3d transition-metal ions 794
 
- electronic configurations 794
 
- ground-state effective spins 794
 
Duralcan process 173
 
DWA-aluminum composites
 

manufactures 202
 
dye-sensitized solar cells (DSSCs) 704,
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- schematic diagram 722 equivalent stress, definition 549 -­ electrode effects 77. 
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ethylenediaminetetra-acetic acid (EDTA) 31 - ­ macrocracking 765­

e Euler angles 507 -­ microcracking 767 
earth-doped oxynitride glasses 66 Euler's rotation theorem 506 - ferroelectricity and rna 
edge energy 494 explosion boron nitride (e-BN) 71 - hardening-softening tr: 
EKasic silicon carbide laser-structure 204 extreme-UV (EUV) spectral region - hysteresis loops 741, 
elasticity theory 408 - complex refractive index 195 -­ comparison 749 
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electrically active ceramics, see electroceramics - lead-zirconate-titanate, 
electrical poling process 729 f stresses 766 
electric field 765, 770 fabrication method 150, 180 - materials 730, 742, 7· 

- cyclic application 765 face-centered cubic (fcc) - ­ applications 730 
- intensity 709 - crystal, CSL boundary 510 - ­ piezoelectric properti 
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- parameters, summary 310 - symmetry 482 - ­ V-potential 745 

electroceramics 3, 697 faceting 492 - memory devices 765 

- devices 699 - energy change 494 - perovskites 734, 749, 
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- electronic properties, role of interfaces 698 fatigue-free systems 776 - phase transition 281 
electrochemical models 770 - thin film devices 771 - polarizations 764 
electromechanical anisotropy 738 fatigue process 770, 772 - properties 729 
electron-beam back-scattered diffraction Fermi energy 711 - ­ extrinsic properties, I 

(EBSD) analysis 507 Fermi level 113 ferroelectrics 739-7 
electron beam curing method 147 ferrites 797-800 - ­ intrinsic properties, , 
electron beam physical vapor deposition - ferrimagnetic ordering 798 properties 731-739 

(EB-PVD) 38 - magnetic properties 798 - random access memOI 
electron energy loss spectroscopy (EELS) 62, - partial unit cell 798 - single crystals 730 

306 ferroelectric ceramics 619,729,750,755 - spontaneous polarizati 
electronic charge carriers, redistribution 702 - applications 729 - stress-strain relationsh 
electronic conductor system 475 - engineering 755 - textured ferroelectric n 
electron paramagnetic resonance (EPR) - lead zirconate titanate (PZT) 619 -­ HTGG 753 

measurements 826 - ­ crystal domains orientation, schematic -­ OCAP 752 
electron spin resonance (E SR) analysis 682 representation 619 -­ RTGG 754-756 

- spectra 813 - ­ poling direction 620 -­ TGG 753 

electron transport dynamics 722 - properties 750 - use 765 
electrostrictive ceramics 731 ferroelectricity 258, 762 - variety 733 
electrostrictive effects 280 ferroelectric system 729, 735, 747, 765, 770, ferromagnetism 258 
electrostrictive transparent material 767 775 fiber-reinforced SiC mat 
Elektroschmelzwerk Kempten (ESK) - acceptor defects 770 - mechanical and physil 

process 138 - aging phenomenon 731 fibrous grains 358, 37; 

elliptical defect 602 - crystals, properties 738 - schematic presentatiOl 
elliptic cylinder, schematic - enhanced intrinsic response 735 fibrous ~-reinforcing gr, 

representation 327 - fatigue in ferroelectric materials 765-777 fibrous ~-seed crystals, \ 
emulsion techniques 44 - ­ antiferroelectrics 776 fibrous ~-silicon nitride 
energy-dispersive X-ray (EDX) analysis 252 -­ breakdown 768 field-cooled (FC)jzero-fic 
energy-dissipating processes 543 -­ clamping in thin films 774 susceptibility curves 
energy-lowering process, see reconstruction -­ combined loading 775 field effect transistor (FI 

processes -­ defect agglomeration 770 fine-grained material ~ 

energy-minimizing process, faceting 492 -­ domain nucleation or wall motion - microstructure 162 
energy-reduction process, faceting 492 inhibition 773 - ­ yields materials 35 
environmental barrier coatings (EBCs) 205 -­ domain splitting and crystal orientation - TiJSiCz samples, cyclll 
equilibrium conductivity 473 dependence 774 finite element (FE) stres 



- - electrode effects 77 3
 
-- fatigue-free systems 776
 
- - frequency effect 769
 
-- macrocracking 765-767
 
-- microcracking 767
 
- ferroelectricity and magnetism 756-764
 
- hardening-softening transitions 747
 
- hysteresis loops 741, 748
 
-- comparison 749
 
- - relaxation 748
 
- lead-zirconate-titanate, image of
 

stresses 766
 
- materials 730,742, 745
 
-- applications 730
 
-- piezoelectric properties 742
 
-- properties, rate dependencies 730,769
 
-- V-potential 745
 
- memory devices 765
 
- perovskites 734, 749, 750, 760
 
-- PZT/BaTi03 749
 
- phase transition 281
 
- polarizations 764
 
- properties 729
 
- - extrinsic properties, hard and soft
 

ferroelectrics 739-750
 
- - intrinsic properties, anisotropy of
 

properties 731-739
 
- random access memory 760
 
- single crystals 730
 
- spontaneous polarization 739
 
- stress-strain relationships 766
 
- textured ferroelectric materials 750--756
 
-- HTGG 753
 
-- OCAP 752
 
-- RTGG 754--756
 
-- TGG 753
 
- use 765
 
- variety 733
 
ferromagnetism 258
 
fiber-reinforced SiC matrix composites
 
- mechanical and physical data 158
 
fibrous grains 358, 373
 
- schematic presentation 370
 
fibrous ~-reinforcing grains 359
 
fibrous ~-seed crystals, use 353
 
fibrous ~-silicon nitride grains 365
 
field-cooled (FC)/zero-field-cooled (ZFC)
 

susceptibility curves 811, 825
 
field effect transistor (PET) devices 92, 203
 
fine-grained material 621
 
- microstructure 162
 
- - yields materials 351
 
- Ti 3SiC2 samples, cyclic-fatigue study 334
 
finite element (FE) stress analyses 549
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finite-temperature Lanczos method (FTLM) 

812
 
first law of thermodynamics 438
 
first nearest neighbor interactions (FNNs)
 

483, 485
 
- interactions 491
 
first-principle stress (FPS) criterion 549
 
flexure method, surface crack 625
 
forsterite, Mg2Si04
 

- crystal structure of 417
 
- high-temperature creep deformation 418
 
Fourier transform infrared (FTIR)
 

spectroscopy 115
 
fractography 558
 
fracture 546, 615
 
- energy strength, comparison of 375
 
- probability 546
 
- resistance, determination 622-626
 
- - advantages 623
 
- - indentation fracture toughness 622
 
- - intrinsic toughness, determination 625
 
-- significance 622
 
-- single-edge notched beam 623
 
-- surface crack in flexure 625
 
- statistics 546
 
- strain 376
 
- strength 373
 
-- porosity dependence 372
 
-- dependencies 373
 
- theory 60 1---{j 12
 
- - crack closure concept/superposition 609
 
- - fracture toughness vs. strength for ceramic
 

materials 602
 
- - stress concentration factors 608
 
free carbon content
 
- four-point bending strength vs. sintering
 

temperature 199
 
French process 16
 
Frenkel disorder 701
 
Friedel-Fleischer statistics 428, 430
 
functional gradient material (FGM) 659
 

g
 
gadolinium-doped ceria (GDC) 714
 
gallium arsenide 112
 
gallium nitrate, thermal treatment of 115
 
gallium nitride (GaN) 93, 112
 
- anion-substituted 108
 
- bulk single crystals 100
 
- films
 
- - crystallinity 99
 
- - oxidation 108
 
- (Ga,AI,In)N solid solutions, properties 101
 
- GaN-Ga203 system 109
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-­ phase separation 118 
- metal-oxide-semiconductor (MOS) 

capacitors 123 

Ga/N/O atoms 
- secondary ion mass spectroscopy 

profiles 113 

- nature 640-643 
- sub-grain boundary, sc 

illustration 519 

- phase 93 Ga2.8NO.640J.24 - thickness 595 

- ­ description 94-98 - spinel-type structured, Rietveld - viscosity 596, 597 

- powder 96 refinement 119 grain boundary sliding (. 

- solubility of oxygen 111 
- substrates, optoelectronic materials 91 

Ga-O-N films, useful production 
Gaussian distribution 553, 554 

92 636 
- accommodation proce! 

- - molecular precursors, pyrolysis of 117 - curve 555 - advantage 657 

-­ thermally activated transformation 
115-117 

GaxOyNz phase 
- diffraction pattern 121 

- mechanism 645 
- point defects 635, 63 

- synthesis routes 99 - solid-state compounds 108 - strain rate controlling 

-­ bulk gallium nitride, synthesis 99 Gibbs dividing surface 481 grained sialon, equiaxed 

-­ chemical precursor routes, synthesis 
-­ thin film, synthesis of 100 

101 Gibbs free energy 
- function 737 

458 - scanning electron miCi 
Green's function technic 

- system 94 
gallium oxide nitride 111 

Gibbs-Helmholtz equation 
glass 

458 Griffith analysis 543, 5 
- mechanical energy rell 

- films 123 - grain interfacial energy 10 - stressed plate/through 

- ­ sensor properties 114 - pockets, triple grain junctions - stress element, cartesi; 

- materials 113 -­ energy-dispersive X-ray spectra 366 coordinate 606 

- phases, synthesis 117 - transition temperatures 66 Griffith-Irwin fracture c 

gallium oxides 
- based materials 104 

glassy-phase ceramics 649 
- accommodation processes 649 h 

- ~-gallium oxide displays 94 
- GaN solid solutions 121 

-layers 655 
global positioning system (GPS) 202 

H+-ions 
- binding force 286 

- GaN system 108, 110 goethite a-FeOOH nanowires 797 - conductivity, masses 

- ~-Ga20J phase 
-- Raman spectra 105 

- scanning electron microscopy image 
- superparamagnetic behavior 797 

797 Hall coefficient 310 
hardening mechanisms 

-­ X-ray diffraction patterns 105 Goss grains 519,520,523 hardening-softening con 

- ~-Ga20J polymorph 94 
- E-Ga20J polymorph 107 
- growth techniques, synthesis 106 

- exclusive growth 519 
- microstructural evidence 521, 522 
- optical microscopic images 522 

hard sphere model 48; 
heat-exchanger systems 
Heisenberg model 813 

- phase description and properties 102-106 - sub-grain boundaries 520 Helmholtz free energy 

- system 104 Gouy-Chapman model 718 Hertzian co ne cracks ~ 

- ­ phase transformations / synthesis - boundary conditions 704, 707 Hertzian ring crack 53 

temperatures 103 - ­ vs. Mott-Schottky 706, 707 heterotemplated grain g 

- thin films 94 grain 614 753 

gallium oxonitrides 107 - alignment 364 hexagonal BN (h-BN) ~ 

- compounds, syntheses 114, 116 - crack bridging, examples 614 - functions 71 

- gallium oxide nitride phases 110--114 - crack growth resistance behavior 616 hexagonal gallium nitric 

- Ga-O-N materials, nomenclature - morphologies 365 hexagonal/rhombohedn 

issues 108 grain boundary(ies) 7,11,47,368,480, hexagonal wurtzite struc 

- growth techniques, synthesis 114 508-510,516,519,595,633, 700 high-energy milling l' 

-­ crystalline phases 118-121 
-­ precursor approach 115-118 

- coincident site lattice (CSL) boundaries 
- crystal phase 351 

507 high-pressure nitrogen 
(HPNSG) method ~ 

- photoluminescence measurement 
- potential applications 122-124 
- spinel 

119 - energies, anisotropy 521 
- glass 11 
- ­ corrosion resistance 13 

high-resolution electron 
spectroscopy (HREEI 

high-resolution scannin 

-­ phase 118 - glassy phase 686, 688 (HRSEM) 625 

- ­ properties of 109 - microscopic grain boundary 507, 508 high-resolution synchro 

-­ structure 118 - mobility 517 diffraction 736 

- theoretical predictions 108-110 -­ schematic illustration 518 high-resolution transmi 

gallium tris(tert-butoxide) dimethylamine 
adduct 117 

- molecular dynamics (MD) simulations 
of 10 

microscopy (HRTEM 
678,820,825 
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- nature 640-643
 
- sub-grain boundary, schematic
 

illustration 519
 
- thickness 595
 
- viscosity 596, 597
 
grain boundary sliding (GBS) 594,633, 635,
 

636
 
- accommodation process 646
 
- advantage 657
 
- mechanism 645
 
- point defects 635, 636
 
- strain rate controlling 648
 
grained sialon, equiaxed/elongated 628
 
- scanning electron microscopy images 628
 
Green's function technique 757
 
Griffith analysis 543, 544, 603, 606
 
- mechanical energy release rate 604
 
- stressed plate/through-thickness crack 603
 
- stress element, cartesian/polar
 

coordinate 606
 
Griffith-Irwin fracture criterion 543
 

h 
H+-ions
 
- binding force 286
 
- conductivity, masses 287
 
Hall coefficient 310
 
hardening mechanisms 423
 
hardening-softening concept 740
 
hard sphere model 482, 500
 
heat-exchanger systems 204
 
Heisenberg model 813,815
 
Helmholtz free energy 487
 
Hertzian cone cracks 531
 
Hertzian ring crack 536, 538
 
heterotemplated grain growth (HTGG) 752,
 

753
 
hexagonal BN (h-BN) 71
 
- functions 71
 
hexagonal gallium nitride 120
 
hexagonal/rhombohedral polytypes 421
 
hexagonal wurtzite structure 96
 
high-energy milling 14
 
high-pressure nitrogen solution growth
 

(HPNSG) method 99
 
high-resolution electron energy loss
 

spectroscopy (HREELS) 112
 
high-resolution scanning electron microscopy
 

(HRSEM) 625
 
high-resolution synchrotron X-ray
 

diffraction 736
 
high-resolution transmission electron
 

microscopy (HRTEM) 106, 134, 504, 642,
 
678,820,825
 

- images, technological advancements 512
 
high-strain rate superplasticity (HSRS) 659
 
hole trapping, trapping factor 452
 
hollow microsphere templated thin films 715
 
homogeneous uniaxial stress field 547, 548
 
- arbitrarily oriented cracks, Weibull
 

distribution 547, 548
 
HOMO-LUMO separation 709
 
hot isostatic pressing (HIP) 8, 160, 178
 
hot-pressed silicon carbide 159,203
 
hot-wall horizontal quartz tube reactor 142
 
Hugoniot elastic limit (HEL) 200
 
Hund's correlation energy 793
 
Hund's rule 803
 
hydrocarbon combustion 47
 
hysteresis 745, 746
 
- ascending/descending branches 750
 
-loops 740
 

; 
ideal perovskite ABO, structure, 

presentations 258
 
IKB
 
- critical resolved shear stress (CRSS) 328
 
- formation 327
 
incident photon-to-electron conversion
 

efficiency (lPCE) 721
 
indium tin oxide (ITO) 697
 
injection laser diode, synthesis processes 100
 
in-situ scanning electron microscopy (SEM)
 

365
 
insulating gallium oxide nitride layers 92
 
interface anisotropy, role 515
 
intergranular amorphous phase 365
 
intermediate-temperature solid oxide fuel cells
 

(IT-SOFCs) 41
 
intra-atomic electron-electron coulomb
 

energies 275
 
intrinsic electronic excitation, pseudo-


equilibrium constant 458
 
ion-beam-assisted deposition 60
 
ion beam-deposited boron carbide 194
 
ionic and mixed conducting materials 707,
 

714
 
- interfaces in 714-718
 
ionic conductivity 47, 285, 716
 
- Arrhenius plot 716
 
ionic solid, electrical conductivity 714
 
ionic systems 699, 700
 
- potential barriers 700
 
- space charge formation 699
 
iron oxides 793-797
 
- arrays 793
 
- hematite ((l-Fez03) 794, 796
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- magnetic moment 794 lead-lanthanum zirconate-titanate (PLZ1) 730 magnesia, see magnesiu 
- magnetic properties 794-797 - electro-optic properties 730 magnesium acetate 14 
- magnetite (Fe304) 794, 796 lead zirconate titanate (PZT) ceramics 731, magnesium oxide (MgO 
- structural properties 795 774, 781 - addition 11 

- structures 793 least squares method 593 - crystal structure 14 
Ising model 499 Le Ch5.tlier's principle 450 - crystals, work hardenil 

Legendre transformation 497 - ­ spinel 424-426 

j ligand-field theory 792 - Fe3+ dopant, yield stre 

Jahn-Teller-active ions 808 light-emitting diodes (LEDs) 161 - MgO-doped alumina 
Jahn-Teller effect 763, 802 light-emitting nitride 80 -­ pore mobility 517 

Jahn-Teller phonons 803 linear elastic fracture mechanics - natural sources and pr' 
JEM phase, crystal structure 240 framework 543 - polycrystalline magnes 

J-phase Lipschitz-mechanism, grain switching, - powders, sinterability 
- monoclinic cells 236 scheme 635 -role 517 
- structure 236 liquid crystal displays (LCDs) 697 - single-crystal, physical 
- unit cell volume vs_ ionic radius 237 liquid phase - slip systems, log(CRSS 

- advantage of 157 temperature 380 
k - sintered aluminas 4 magnetic anisotropy 79 
Kagome layers 389 - sintered EKasic T 193 magnetic frustration, rna 
- basal dislocations 391 - sintered materials 11 - defect spinel t..-MnOz, 
- Shockley-like quarter partials 391 - sintered silicon carbide (LPS-SiC) 156 magnetism 813-815 
kink -­ tailored properties of 203 -layered ct-NaMnOz con 
- band formation, scheme 325 liquid-phase sintering (LPS) elastic coupling 811­
- behavior, analysis of 421 mechanism 157,246,480,514,517,671 - ­ geometric frustration 
- boundaries 337 lithium-ion - ­ magnetic susceptibili 
- formation energy 384 - battery materials 718 - mixed-valence hollandi 
- nucleation model 384, 385, 388 - conductor 715 magnetic properties 
-­ modification 385 -­ Alz0 3 system 716 - pyrolusite (~-MnOz), hl 
- pair nucleation, diagrams 386,413,419 - densification theory 514 magnetic nanoparticles 
Knoop hardness anisotropy 199, 400, 401 - realistic model 514 magnetic recording techl 
Kosterlitz-Thouless transition 499 lithium sialon system magnetic semiconductor 

- ct-sialon stability, region 239 - schematic densities 8 
I local-density-approximation (LDA) magnetic spiral order set 

LaMn03 276 calculations 109,814 magnetic susceptibility 
- Mn vacancy migration 288 Lodgering factor 755 - Curie-Weiss dependen 
Landau-Ginsburg-Devonshire (LGD) log(CRSS)-T law 382 magnetization 822 

theory 733 longitudinal piezoelectric coefficient 736,737 - temperature-dependen 
Landolt-Bornstein tables 379 - orientation dependence 736 magnetoelectric devices 
Langmuir equation 711 long-range ordering (LRO) transition 808,810 magnetoelectric effect (hi 
lanxide, see Primex process - antiferromagnetic 812 - challenge 760 
large fibrous grains low-energy electron diffraction (LEED) - comparison 759 
- alignment 371, 374 methods 112 - product property 757 
- crack interacting, in situ observations 367 low-Z rare earth sialon systems 249 - sources 756 
large-scale solar cell 720 LuzOrSiOz sintering additives magnetoelectric voltage ( 

large ~-seed crystals, incorporation of 360 - seeded 369 760 
laser-heated diamond anvil cell (LH­ - tape-cast silicon 369 manganese oxide 802, 

DAC) 118 Lucalox'" 514 - crystallographic summ 
laser-heated diamond cell methods 118 lutetium, role 596 - frameworks 807 
laser scanning systems 207 - hollandite-type 811 

La4Siz07Nz m - layered forms 807 
- crystal structures, [0 1 0] projections of 237 macrocracking 765 - layered structures 80 
lattice dislocation model 509 magic angle spinning nuclear magnetic -­ birnessite (8-MnOz) 
lattice molecule 439, 443, 445, 450 resonance (MAS-NMR) spectroscopy 116, - magnetic behavior 8( 

lattice wave propagation 669 231 - magnetism 802 
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magnesia, see magnesium oxide (MgO)
 
magnesium acetate 14
 
magnesium oxide (MgO) 13, 14,516
 
- addition 11
 
- crystal structure 14
 
- crystals, work hardening 423--424
 
-- spinel 424--426
 
- Fe3+ dopant. yield stress 430
 
- MgO-doped alumina 516,517
 
-- pore mobility 517
 
- natural sources and production 14
 
- polycrystalline magnesia 15
 
- powders, sinterability 14
 
- role 517
 
- single-crystal, physical properties 14
 
- slip systems, log(CRSS) vs.
 

temperature 380
 
magnetic anisotropy 796
 
magnetic frustration, manifestation 807-815
 
- defect spinel A-Mn02' frustrated
 

magnetism 813-815
 
-layered ct-NaMn02 compounds, magneto-


elastic coupling 811-813
 
- - geometric frustration 813
 
-- magnetic susceptibility 812
 
- mixed-valence hollandite (ct-Mn02),
 

magnetic properties 810
 
- pyrolusite (~-Mn02)' helical order 808-810
 
magnetic nanoparticles 821
 
magnetic recording technology 800
 
magnetic semiconductor 801
 
- schematic densities 801
 
magnetic spiral order sets, conditions 762
 
magnetic susceptibility 823, 824
 
- Curie-Weiss dependence 823
 
magnetization 822
 
- temperature-dependence 823
 
magnetoelectric devices 756
 
magnetoelectric effect (ME) 756, 757
 
- challenge 760
 
- comparison 759
 
- product property 757
 
- sources 756
 
magnetoelectric voltage coefficient 758, 759,
 

760
 
manganese oxide 802,804
 
- crystallographic summary 805
 
- frameworks 807
 
- hollandite-type 811
 
- layered forms 807
 
- layered structures 807
 
-- birnessite (O-Mn02) 807
 
- magnetic behavior 808
 
- magnetism 802
 

- one-dimensional structures 804-807
 
-- hollandite (ct-Mn02) 806
 
-- pyrolusite (~-Mn02) 804
 
-- ramsdellite (R-Mn02) 804-806
 
- phases 802-821
 
- - crystal structures, polyhedral
 

presentations 806
 
- - magnetic properties 807-815
 
- - manganese dioxide nanoparticles, magnetic
 

properties 821
 
-- manganese oxide structures 804-807
 
-- Mn02 nanostructures, synthesis 815-821
 
- samples, scanning electron microscopy
 

image 826
 
- three-dimensional structures 807
 
-- spinel A-Mn02 807
 
manganese dioxide nanostructures 815, 821
 
- crystalline phases/precursors/synthesis
 

conditions/morphologies 816,817
 
- magnetic properties 821-828
 
-- ct-Mn02 (hollandite) 824-828
 
-- ~-Mn02 (pyrolusite) 821-824
 
- synthesis 815-821
 
- - in crystallographic phases 821
 
- - ct-Mn02 nanostructures, synthesis
 

815-818
 
--I'l-Mn02 nanostructures, synthesis 818
 
-- y-Mn02 nanostructures, synthesis 819
 
-- A-Mn02 nanodiscs, synthesis 820
 
March-Dollas function 755, 756
 
mass-action law 440
 
mass conservation constraint 452
 
materials 731
 
- chemistry 479
 
- electromechanical responses 731
 
- fatigue, degree 776
 
- imperfections 479
 
- interfaces 479-513
 
-- anisotropy 523
 
- - energies, anisotropy in 480
 
-- kinetics of surface migration 499-502
 
-- roughening transition 495--499
 
-- solid/liquid interfaces 502-506
 
-- solid/solid interfaces 506-513
 
- - surface energy 480--486
 
-- Wulff plot 486--495
 
- microstructures 479
 
- practical implications 513-523
 
- properties 479
 
MAX phases 300
 
- compressive stresses 329
 
- cyclic stress-strain loops 328
 
- discovery of 304
 
- electrical conductivities 307
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- electronic properties 312 micro-mechanical models 580 - oxynitrides 230 
- experimental vs. theoretical bulk, microstructural elements, types 351 M-Si-O-N liquid phases 

comparison 306 microwave hydrothermal (MH) synthesis 22 multianvil pressure appa 
- kink bands (KBs) 321 Miller indices 488, 490, 496, 505 synthesis 61 
- mechanical properties 320 mixed ionic electronic conductivity (MIEC) multi-axial stress field, \'I 
- MX carbides 329 697 distribution 549 
- nanolaminate nature of 324 Mn+1AXn phases 299 multiferroics 763 
- partial DOS 304 - bonding and structure 300-303 - magnetoelectric propel 
- Raman modes 307 - elastic properties 303-307 multilayer ceramic capac 
- rutile-forming 319 - electronic transport 307-313 multilayer ionic conduct! 
- Si/Ge-containing 313 -list of 302 multiwalled carbon nano 
- Sn-containing 305 - machinability 342 149 
- TECs, summary 317 - mechanical properties 299 
- temperature-dependence 309 -­ compressive properties 336-338 n 
- thermal conductivities 314,315 -­ creep 338-341 NaCl 484 
- thermal expansion coefficients (TECs) 316 -­ dislocations and arrangements 320 - single crystal, equilibri' 
- thermal shock-resistant 333 -­ hardness and damage tolerance 329-333 - structure 486, 491 
- thin films 299 -­ high-temperature properties 336 - surface energy 486 
- Ti3SiCz 320 -­ incipient kink band microscale - type ceramics 484 
- transport parameters 312 model 325-329 - unit cells, clinographic 
- unit cells 301 - ­ plastic anisotropy, internal stresses, and nanocrystallines 78,71' 
- Vickers indentation 333 deformation mechanisms 321-325 - anatase 22 
- Young's modulus/shear modulus/Poisson -­ quasi-single crystals/polycrystals, - B4C 151 

ratio 305 compression behavior of 329 - gallium oxide nitride Cl 

mechanically coupled magnetoelectric - ­ R-curve behavior and fatigue 334 - MgO 15 
composites 758 -­ solid-solution hardening and - YSZ ceramics 40 

mesoporous random nanoparticle TiO z softening 341 nanodimensioned ceram 
films 722 - ­ tensile properties 338 - physical and chemical 

metal/silicon nanowire Schottky barrier 709 -­ thermal shock resistance 333 nanofiber, preparation 
- electron density 710 - properties 299 nanometer-thin glass gra 
- energy band bending 709 - thermal properties - crystallization of 11 
metallic systems, secondary - ­ chemical reactivity and oxidation nanometric boron carbid 

recrystallization 519 resistance 318 - CVO 151 
metal matrix composites (MMCs) 172 -­ thermal conductivities 313-316 nanometric carbon black 
- advantage of 182 -­ thermal expansion 316-318 nanoporous SnOz elemel 
- discontinuously reinforced 173 - - thermal stability 318 nanostructured ceramics 
- whiskers, use 145 - tribological properties 342 - case study 710-722 
metal-organic chemical vapor deposition mobile dislocation walls (MOWs) 322, 326 - ­ dye-sensitized solar (I 

(MOCVD) 101 molecular beam epitaxy (MBE) 716 -­ ionic/mixed conducti 
metal oxide 642 monoclinic ~-GaZ03' crystal structure of 103 interfaces 714-718 
- nanostructures, electronic properties 713 monolithic SiC-plate heat exchanger 205 --lithium-ion battery m 
metal-oxygen binding energies 283 Monte-Carlo simulations techniques 553, - ­ nanostructured senso 
methyltrimethoxysilane (MTMS) 140 810 - charge carrier distribut 
MgOcnAlz0 3 385 - 3-D microstructure, cross-section 519,520 influence 708--710 
- mechanical properties 413 - steps 519 - electrical conduction, il 
- spinel 385,411 morphotropic phase boundary(MPB) 282, -introduction 697-699 
- stacking fault energy of 416 733, 734 - observed conductivity, 
MgSiNz, crystal structure of 245 - vicinity, intermediate phases 734 effect 707 
microcracking 31,767,768 Mott-Schottky model 705, 717 - semiconducting Ceram 
microcrystalline ceria 45 - approximation 702 Charge Layers 699-7 
microelectromechanical systems (MEMS) - conditions 708 nanostructures 698 

714 - electrons/holes, space charge profiles 705 - 1-0/2-0/ 3-D systems 
micromechanical mechanisms, MSizOzN z oxynitrides 245 - ­ hierarchy 699 

development 626 M-Si-Al-O-N systems 248 - ­ schematic depiction 
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- oxynitrides 230 - sensor films 710-714 
M-Si-O-N liquid phases 247 - Y20 3 518 
multianvil pressure apparatus (MAP) -- microstructure evolution 518 

synthesis 61 -- by two-step sintering 518 
multi-axial stress field, Weibull nano-Ti02 coating 

distribution 549 - hydroxyapatite layer formation, cross­
multiferroics 763 sectional view of 27 
- magnetoelectric properties 763 nanowires, synthesis 819 
multilayer ceramic capacitors (MLCC) 437 National Institute of Advanced Industrial 
multilayer ionic conductors 717 Science & Technology 689 
multiwalled carbon nanotubes (MWCNTs) natural plants 

149 - morphology 171 
Nd2Cu04' T'-tetragonal structure 268 

n Nd20 r Yb20 3 

NaCl 484 - thermal conductivity 38, 39 
- single crystaL equilibrium shape 498 neutron diffraction 274 
- structure 486, 491 - spectra 316 
- surface energy 486 nierite (Si3N4) 62 
- type ceramics 484 - unit-cell parameters 62 
- unit cells, clinographic view 484, 485 nitric oxide (NO) reduction 104 
nanocrystallines 78, 719 nitride-based structures 230 
- anatase 22 nitride compounds 91 
- B4C 151 - development 229 
- gallium oxide nitride ceramic 120 nitrogen atmosphere 152, 167 
- MgO 15 nitrogen pyroxene MgYSi20sN 
- YSZ ceramics 40 - atomic arrangement 252 
nanodimensioned ceramics 723 nitrogen-rich M-Si-Al-O-N oxynitrides 230 
- physical and chemical properties 723 noise equivalent power (NEP) 123 
nanofiber, preparation 713 nonagglomerated powders 47 
nanometer-thin glass grain boundary films nonmetallic crystal 669 
- crystallization of 11 - high thermal conductivity 669 
nanometric boron carbide particles nonmolecularity 439,441,444,445,447, 
- CVD 151 449-451,455,469 
nanometric carbon black 151 nonoxide ceramic materials 668 
nanoporous Sn02 elements 712 - intrinsic thermal conductivities 668 
nanostructured ceramics 697 - sintering 672 
- case study 710-722 - thermal conductivity 679, 693 
-- dye-sensitized solar cells 719-722 nonoxide ceramics 642 
- - ionic/mixed conducting materials, nonstoichiometric spinel 388 

interfaces 714-718 nonstoichiometry 437,438,442,444 
--lithium-ion battery materials 718 - re-equilibration 462-476 
-- nanostructured sensor films 710-714 -- defect diffusivities 475 
- charge carrier distributions, nanostructure -- donor-doped BaTi03 468-475 

influence 708-710 -- undoped/acceptor-doped BaTi03 

- electrical conduction, introduction 697 464-468 
- introduction 697-699 - relaxations 464 
- observed conductivity, space charge profiles nonstoichiometry re-equilibration 

effect 707 process 462 
- semiconducting Ceramic Materials, Space no poling process 773 

Charge Layers 699-707 novel y-Si3N4 phase, synthesis 61 
nanostructures 698 NT 154 579-582 
- 1-D/2-D/ 3-D systems 698, 699 - cavitation creep model 593 
-- hierarchy 699 - cavity size distribution evolution 591 
- - schematic depiction 698 - creep-controlling process 580 
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- creep rates 583
 
- creep resistance 579
 
- tensile creep curves 582
 
- volume fraction of cavities 589
 
n-type semiconductor 437, 703
 
nuclear/electron configurations
 
- features 261
 
nuclear magnetic resonance (NMR)
 

spectra 137
 
- measurements 801
 
nucleation process 653
 

o 
on-site electron-electron coulomb 

energies 276
 
orientation distribution function (ODF) 755
 
- integrations 755
 
oriented consolidation of anisometric particles
 

(OCAP) technique 752
 
Orowan's equation 650
 
orthorhombic CaZr03
 
- inter-octahedra proton, dynamical
 

simulations 286
 
Ostwald's rule 132
 
oxalate coprecipitation method 45
 
oxide-ion conductors
 
- BIMEVOX family 267
 
oxide perovskites 271, 292
 
oxonitride compounds 91
 
oxygen 461
 
- activity 462
 
-- conductivity relaxation 471
 
-- thermodynamic situation/expected
 

diffusion profiles 472
 
-- vs. defect diffusivities 477
 
- - vs. reciprocal temperature 462
 
-- vs. thermodynamic factors 476
 
- deficient compounds 267
 
- nitrogen exchange 290
 
- nitrogen disorder 110
 
- partial molar enthalpy 462
 
-- vs. nonstoichiometry for undoped
 

BaTi03 463
 
oxygen nonstoichiometry 456-462, 469
 
- vs. BaTi03 456
 
- chemical diffusivity vs. oxygen activity 465
 
- control 456
 
- experimental reality 460-462
 
- in general 457-460
 
- vs. oxygen activity 461
 
- vs. partial molar enthalpy of
 

component 459
 
oxygen vacancies 771
 
- accumulation 771
 

oxygen vacancy agglomeration model 771
 
oxynitride 108, 231
 
- field 231
 
- glass ceramics 248, 249
 
-- B-Phase 249, 250
 
-- Iw Phase 250
 
-- Nitrogen Pyroxenes 251,252
 
-- U-Phase 250, 251
 
-- W-Phase 251
 
- properties 290
 
- structures 230
 
oxynitride glasses 66, 246-248
 
- feature 247
 
oxynitride phosphors 80, 81
 

p 
paraelectric state 279
 
partially stabilized zirconia (PSZ) 32
 
- Ca-PSZ 34
 
- Mg-PSZ 32-34
 
- plasma-sprayed zirconia 38
 
- Y-PSZ 34
 
particle-matrix interface 174
 
particular oxides, dislocations 392
 
- aluminum oxide
 
-- basal slip 406
 
-- Castaing law 406
 
-- deformation twinning 408-410
 
-- dipoles and climb dissociation 407,408
 
-- dislocation-dissociation 406
 
- - prism-plane slip 406, 407
 
- - stacking fault energy 408
 
- - Verneuil crystals 405
 
- climb vs. glide dissociation 422, 423
 
- fluorite structure, oxides
 
-- dislocation-dissociation 401,402
 
-- uranium oxide 400, 401
 
-- zirconia 398-400
 
- forsterite 417
 
- - crystal structure 417
 
-- water-weakening/dislocation­

dissociation 418, 419
 
- MgO-AI20 3 spinel single crystals
 
-- dislocation-dissociations 415-417
 
- - mechanical properties 413
 
-- slip planes 414,415
 
- non-oxide ceramics
 
-- silicon carbide 421
 
-- silicon nitride 422
 
- oxides
 
- - cubic rare-earth sesquioxide structure 420
 
-- garnet structure 420,421
 
- - slip systems 419
 
-- YAG 420, 421
 

- perovskite structure, OJ 

-- SrTi03, inverse brittll 
(BOT) 410,411 

- - strontium titanate, di 
dissociation 411-41
 

- rock-salt structure, oxic
 
-- magnesium oxide 3
 
- - stoichiometry, effect
 
- - transition metal oxidl
 
- rutile structure, oxides
 
-- titanium oxide 402
 
- silicon oxide
 
- - dislocation-dissociatic
 
- - hydrolytic wealcening
 
-- polymorph 402
 
- Wurtzite structure, oxic
 
- - BeO, dislocation dissc
 
- - beryllium oxide 396
 
- - zinc oxide 398
 
particulate/liquid hybrid
 
Pauling's rules 235, 25:
 
Pb-based ferroelectric thi
 
Pb-containing perovskite:
 
Peierls barrier 383
 
Peierls stress 382, 393
 
perfect single crystal 7?
 
- polarization 773
 
perovskiteAB03structun
 
perovskite catalysts
 
- designing strategy 29
 
Perovskite crystal structu
 
perovskite families
 
- characterization 289
 
perovskite oxides
 
- B-site vacancies 271
 
- electrostatic Madelung
 

compounds 274
 
- metallic conductivity
 
- thermal stability 291
 
perovskites 761
 
- chemical/catalytic prop
 
- - synthesis 292
 
- crystal chemistry 259
 
- ionic transport, compu
 
- physical properties 2!
 
- spectroscopic studies
 
- structural family 264
 
perovskites, crystal struct
 
- AB03 perovskite 259
 
- A03 layers, polytypes
 
- cation ordering 269,;
 
- ideal perovskite structu
 
- nonstoichiometry
 
-- anion-deficient perovi
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- perovskite structure, oxides 410
 
-- SrTi03, inverse brittle-to-ductile transition
 

(BOT) 410,411
 
- - strontium titanate, dislocation-


dissociation 411--413
 
- rock-salt structure, oxides
 
-- magnesium oxide 393
 
-- stoichiometry, effect 393-396
 
-- transition metal oxides 393-396
 
- rutile structure, oxides
 
- - titanium oxide 402
 
- silicon oxide
 
- - dislocation-dissociation 404, 405
 
-- hydrolytic weakening 403,404
 
- - polymorph 402
 
- Wurtzite structure, oxides
 
- - BeO, dislocation dissociation 397, 398
 
-- beryllium oxide 396, 397
 
-- zinc oxide 398
 
particulate/liquid hybrid mixtures 140
 
Pauling's rules 235, 251
 
Pb-based ferroelectric thin films 753
 
Pb-containing perovskites 292
 
Peierls barrier 383
 
Peierls stress 382, 393
 
perfect single crystal 773
 
- polarization 773
 
perovskiteAB03 structure 262
 
perovskite catalysts
 
- designing strategy 291
 
Perovskite crystal structure 732
 
perovskite families
 
- characterization 289
 
perovskite oxides
 
- B-site vacancies 271
 
- electrostatic Madelung energy, ionic
 

compounds 274
 
- metallic conductivity 275
 
- thermal stability 291
 
perovskites 761
 
- chemical/catalytic properties 289-292
 
-- synthesis 292
 
- crystal chemistry 259
 
- ionic transport, computer modeling 288
 
- physical properties 281
 
- spectroscopic studies 282
 
- structural family 264
 
perovskites, crystal structure 
- AB0 3 perovskite 259
 
- A0 3 layers, polytypes 264, 265
 
- cation ordering 269, 270
 
- ideal perovskite structure 259, 260
 
- nonstoichiometry 
-- anion-deficient perovskites 272-274
 

-- anion-excess nonstoichiometry 274
 
-- A-site vacancies 270, 271
 
-- B-site vacancies 271, 272
 
-- vacancy-ordered structures 272-274
 
- perovskite intergrowth structures
 
-- aurivillius phases 266, 267
 
-- ruddlesden-popper (RP) phases 266
 
- perovskite-related copper oxide
 

structures 267-269
 
- structural distortions and phase
 

transitions 260-264
 
perovskites, physical properties 274
 
- AB0 3 ionic transport
 
-- computer modeling 288
 
-- thermal stability 290
 
- applications 289
 
- cation transport 287, 288
 
- ferroelectricity 279, 280
 
- ion conductivity
 
-- oxide-ion conductivity 283-285
 
- - proton conductivity 285-287
 
- morphotropic phase boundary (MPB)
 

compositions 282
 
- optical properties 282, 283
 
- physical properties 274--277
 
-- A-site/B-site cations 275
 
-- colossal magnetoresistance (CMR)
 

phenomenon 277-279
 
- relaxor ferroelectrics 280-282
 
perovskites containing 276
 
perovskites demonstrate relaxational
 

properties 280
 
perovskites exhibit 280
 
perovskite structure 257, 259
 
- B03 array 270
 
- direct cation-cation interaction 274
 
perovskite-type oxide structure
 
- periodic table, metallic elements 260
 
persistent photoconductivity (PPC) 123
 
phase-controlled synthesis 821
 
E phase transforms 77
 
phenolic resin, pyrolysis 176
 
phenomenological approach 745
 
photocatalysts, redox catalysis 290
 
photoelectrochemical water splitting 282
 
physical vapor deposition (PVD) methods 92
 
- SiC
 
-- novel applications 161
 
-- techniques 107
 
piezoelectric anisotropy
 

vs. dielectric anisotropy 738
 
piezoelectric ceramics 619, 752
 
- groups 752
 
- poling 619
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piezoelectric effects 258, 730 polycrystalline silicon carbide 133 p-type conductivity 455 
- converse piezoelectric effect 730 polycrystalline silicon nitride pure metallic system, pri 
- direct piezoelectric effect 730 - materials, properties 67 pure rutile, synthesis of 
piezoresponse force microscopy (PFM) 774 - mechanical properties 67 pyrocarbon (PyC) 170 
plane-plane interactions 420 - microstructure 65 pyrocWore phase 18 
plane-strain condition 373 polycrystalline titanium dioxide ceramics 24 pyroelectric behavior 21 
plasma-assisted reaction process 151 - physical properties of 25 pyroelectric materials 
plasma-enhanced CVO (PECVO) 151 polycrystalline yttria ceramics 49 - ferroelectrics 729 
- boron carbide nanostructures, - fracture toughness of 49 PZT 733,736,758,768, 

morphologies 152 polymer-pyrolysis-derived fibers (PP-fibers) zirconate titanate cera: 
plastic anisotropy 321 146 - compositions 772 
- brittle-to-plastic transition 321 - silicon carbide fibers 147 - Fe-doped 746 
plastic anisotropy 331 polytypes, proportions 134 - fluorine doping 750 
plastic deformation 162,403,421,422,538 poly vinyl pyrolidone (PVP) polymer 818 - hardening-softening 
plastic-to-brittle transition 336 pore-boundary separation 515, 516 - IrOx-electrode system 
plastic yield stress 531 - tendency 517 - longitudinal piezoelect 
plate-like a-SiC particles 145 porous biocarbon monoliths - nucleation 753 
platinum electrodes 773 - preparation 171 - softening treatment 
PMN-PT ceramics 504, 507, 739 porous silicon nitride 370, 373 
- as-sintered surface 504 - fracture energy 372, 374 q 
- fractured surface 504 -­ porosity dependence 374 quartz 137. see also sili 
- high-field strain response 740 - fracture strength, porosity dependence 373 quartz deformation 40, 
- longitudinal piezoelectric coefficient 739 - fracture surface 372, 375 - stress-strain curves 4' 
- optical micrograph 508 - microstructures 371 ~-quartz phase field 40 
- texturing 739 positive-temperature coefficient resistor quasi-1-0 metal oxide na 
Pnma perovskite structure 283 (PTCR) 437, 729 
Pnma phase 263 - performance 437 r 
point defects 437, 772 positive thermal coefficient (PTC) Rachinger grain boundaJ 
- role 772 component 569 Rachinger mechanism 
Poisson's equation 702 - thermal shock cracks 535 Raman active phonon sp 
Poisson's ratio 618 - thermistors 698 Raman microspectroscoI 
Poisson-Boltzmann differential post-HIPed composites, TEM images 182 Raman spectroscopy 11 

equation 702 post-HIP process 177 Raman spectrum 200 
Poisson-Schrodinger equations 710 - boron carbide materials, mechanical rare-earth (RE) oxides ~ 

poly(ethylene glycol) (PEG) 820 properties 198 - role 596 
polycarbosilane (PCS) 141 Potts model 772 rate controlling mechani 
polycrystalline (Pb,Sr)TiOrfilms 769 power-law model 593 651 
- breakdown 769 Pr6011-doped varistors 19 rate-independent proces~ 

polycrystalline a-SiC fibers 148 Preform infiltration 173 Rayleigh coefficient 75l 
polycrystalline alumina 4,7,8, 11, 12, 13, 50 preparation of submicrometer-grained Rayleigh model 746 
- characteristic properties of 12 aluminas 6 Rayleigh-type polarizatiol 
- corrosion of 13 pressureless sintered - hysteresis loop 750 
polycrystalline boron carbide - flexural strength 166 R-curve measurements 
- hardness 199 pressureless sintered boron carbide 175 - self-reinforced silicon I 
polycrystalline ceramics 667 pressure-pulsed-CVI (P-CVI) 170 reaction-bonded silicon I 
- applications 667 Primex process 173 690 
- preparation of 25 principle of independent action (PIA) - post-sintering 690 
- thermal conductivity 672 criterion 549, 552 - sintering 689 
polycrystalline ferroelectric materials 773 prism plane slip reaction bonding (RB) pI 
polycrystalline films 141, 717 - log(CRSS) vs. temperature, plots 383 - benefits 689 
Polycrystalline materials 750 probability 545 reactive templated grain € 
- functionality 750 projected surface free energy 497 754-756 
polycrystalline samples 0001 projection, schematic reciprocal reticular densi 
- Raman spectra 308 representation 323 reconstruction processes 
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p-type conductivity 455
 
pure metallic system, principal surfaces 482
 
pure rutile, synthesis of 23
 
pyrocarbon (PyC) 170
 
pyrochlore phase 18
 
pyroelectric behavior 282
 
pyroelectric materials 729
 
- ferroelectrics 729
 
PZT 733,736,758,768,771,772. see also lead
 

zirconate titanate ceramics
 
- compositions 772
 
- Fe-doped 746
 
- fluorine doping 750
 
- hardening-softening 740
 
- IrOx-electrode system 771
 
- longitudinal piezoelectric coefficients 739
 
- nucleation 753
 
- softening treatment 748
 

q 
quartz 137. see also silicon oxide 
quartz deformation 402
 
- stress-strain curves 404
 
~-quartz phase field 405
 
quasi-1-D metal oxide nanostructures 713
 

r 
Rachinger grain boundary sliding 636
 
Rachinger mechanism 635
 
Raman active phonon spectra 136
 
Raman microspectroscopy 137
 
Raman spectroscopy 118,180,617 
Raman spectrum 200
 
rare-earth (RE) oxides 596, 685
 
- role 596
 
rate controlling mechanism 637,645, 650,
 

651
 
rate-independent process 745
 
Rayleigh coefficient 750
 
Rayleigh model 746
 
Rayleigh-type polarization 749
 
- hysteresis loop 750
 
R-curve measurements 352, 353
 
- self-reinforced silicon nitrides 353
 
reaction-bonded silicon nitride (RBSN) 689,
 

690
 
- post-sintering 690
 
- sintering 689
 
reaction bonding (RB) process 689
 
- benefits 689
 
reactive templated grain growth (RTGG) 752,
 

754-756
 
reciprocal reticular density 488
 
reconstruction processes 492
 

- missing row reconstruction 492
 
- type 492
 
reference coordinate system 506
 
relaxation processes, origin 492
 
relaxation time 501
 
relaxor ferroelectrics 280
 
relaxor materials 281
 
ReOrtype framework 259
 
residual porosity 8
 
resistance, schematic diagram 707
 
rock-salt structure 393, 394
 
rutile powder, micrograph 23
 

s 
Sapphire (a-AI203) 405. see also aluminum 

oxide
 
- critical resolved shear stress 429
 
- crystal structure of 5
 
- deformation 405
 
- deformation twinning 408
 
- - basal twinning 410
 
- - rhombohedral twinning 408
 
- dislocation-dissociation 406, 407
 
- experimental and theoretical fault
 

energies 409
 
- faulted dipole, formation 408
 
- gemstone 405
 
- prism-plane slip 406, 407
 
- stacking fault energy 408
 
- stress-strain curves 426, 427
 
- structure 390
 
- work hardening 426
 
-- basal plane slip 426,427
 
-- prism plane slip 427, 428
 
sapphire single crystals 513
 
SAXS data 590
 
Scandia-stabilized zirconia (ScSZ) 41
 
- electrolyte sheets 41
 
- possesses 35
 
scanning electron microscopy (SEM) 94,625,
 

636,819,827
 
Schottky barriers 17
 
Schottky diode 699
 
screw dislocation 502
 
- successive stages 502
 
SCYSh04N2 glass ceramic
 
- fine-grained microstructure 252
 
secondary ion mass spectroscopy (SIMS) 113
 
second nearest neighbor (SNN)
 

interactions 491
 
Seebeck coefficients
 
- dependence 197
 
- values 309
 
Seebeck effects 197
 

~ ~ 
;:J ;:J 

~ ~ .... .... 
Q'i =M "'2' 

." ( 
~ 



I

854/ Index 

I 

seeded silicon nitride - acicular microstructure 251 - silicon carbide nanofit 
- fracture toughness and strength 355 sialon X-phase - silicon carbide nanotu 
- fracture toughness and strength 357 - crystal structure, projection 233 - silicon carbide platelet 
- microstructure 356 Si-based ternary nitrides - ~-silicon carbide powd 
- R-curve behaviors 358, 359 - luminescent properties 80 - - silica, carbotherrnall 
selected area diffraction (SAD) SiBN3C, fibers produced 147 - - synthesized submicrl 

techniques 109 SiCNTs, potential applications 149 powder 141,142 
selected area electron diffraction (SAED) 62 silane (SiH4) - - vapor phase, depositi 
self-propagating high-temperature synthesis - gas-phase reactions 60 - a-silicon carbide, tecln 

(SHS) 181 - NH 3, laser-induced CVD 60 production 137, 138 
semiconducting ceramics 704 silica - silicon carbide whiskel 
semiconducting metal oxides (SMOs) 710 - carbon mixtures 140 -- vapor-liquid-solid pre 
- n-type 711 - carbothermal reduction 138 - - vapor phase formatic 
- sensitivity 712 - heat-treating a mixture 139 condensation 144 
semiconducting systems, space charge - oxynitride 81 - - vapor solid reaction 

formation 699 -- principles 230,231 - sintered 193, 205 
semiconductor 711 - polymorphs 230 -- SEM image 193 
- doping 195 silicon 495 - submicronjnanosized 
- electronic properties 711 - infiltration 154 - substrate material 19 
sensor response model 712 - scanning tunneling microscopy image 495 - synthesis 141 
sensors, class 730 - vicinal surface, schematic illustration 495 - thin films 161 
shear stress 646 silicon atoms, nitrogen linked 244 - TiB 2 composite 164, 
Shockley-type partials 402 silicon-based ternary nitrides 78 -- types 165 
short-circuit diffusion 422 silicon carbide (SiC) 131, 138, 187 - TiC system 164 
short-range ordered (SRO) fraction 799 - AlzOC solid solutions 168 - toughened alumina 
[(Si,AI)(O,N)41 tetrahedral 3-D interlinked - alloying 163 - transition metal dibori 

arrangement 240 - AIN materials 167, 168 - tribological properties 
[(Si,Alh(O,NH-type units 242 - AIN system 168 - - sintered a-SiC ceram 
Si-(AI)-Y(Ln)-O-N oxynitride glasses 367 - anisotropic tribological behavior 188 - - sliding wear applicat 
SizNzO, potential applications 71 - application 202-207 development 190-1 
Si3N4-4(AIN)-4(YN)-2(Yz0 3)-2(Alz0 3)-3(SiOz) - B4C composite materials 165 - unlubricated friction 

system - chemical properties 186, 187 - whisker growth 142 
- Janecke prism 68 - continuous silicon carbide fibers 146 -- routes 143 
a-sialon 238 -- polymer pyrolysis-derived silicon carbide -- VLS process 143 
- forming area 69 fibers (PP-Fibers) 147, 148 silicon carbide ceramics 
- fracture surface 69 -- sintered powder-derived a-silicon carbide - applications 668 
- JEM phase, typical microstructure 241 fibers (SP-Fibers) 148 - composite materials 
- materials 70 -- substrate-based fibers (CVD) 146,147 - - fabrication 163 
- mechanical properties 69 - densification 159 - densification 674 
- solid solutions 69 - iron pair 188 - microstructure 153, 
sialon ceramics 655 - Ohm's law 184 - physical properties 1 
- compressive superplastic deformation 655 - oxidation 164, 186 - solid-state sintering 
- mechanical properties 70 - physical properties - synthetic polymers, ad 
- strain rate vs. stress plots 656 -- electrical properties 184 silicon carbide fibers 
sialon polytypoid phases -- mechanical properties 184-186 - mechanical characteri: 
- base-shared tetrahedral, undulating - - optical properties 183 - preparation 141 

layers 234 - - thermal and calorific properties 184 silicon carbide nanocer. 
sialon S-phase 240 - post-densification 160 - liquid-phase sintering 
Si-Al-O-N system - reaction bonding 154 - solid-state sintering 
- aluminum nitride 232 - ~-SiC filaments 146 silicon carbide nanofibe 
- phase relationships 232, 234 - ~-SiC nanoceramics - synthesis 148 
sialon U-phase -- preparation 162 silicon carbide nanotub. 
- [1 1 0] projection 250 - a-SiC whisker 144 silicon carbide polytypei 
sialon W-phase - - properties, Comparison 144 - crystal structures 13 
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- silicon carbide nanofibers 148 - transformation 155, 168 
- silicon carbide nanotubes (SiCNTs) 149 silicon carbide powders, formation 160 
- silicon carbide platelets 145, 146 silicon carbide roll, ESO facility 138 
- f:l-silicon carbide powder silicon carbide shapes 152 
-­ silica, carbothermal reduction 138-141 silicon carbide single crystal 687 
-­ synthesized submicron f:l-SiC - lattice 687 

powder 141, 142 - thermal conductivity 687 
- - vapor phase, deposition 142 silicon-carbon system 133 
- IX-silicon carbide, technical-scale - binary phase 132 

production 137, 138 - phase diagram 132 
- silicon carbide whiskers 142 silicon compact 689 
-­ vapor-liquid-solid process 143 - microstructures, scanning electron 
-­ vapor phase formation and microscopy images 689 

condensation 144 silicon nitride 60,62,67,356,541,577,628, 
-­ vapor solid reaction 144, 145 692 
- sintered 193, 205 - AMOCB techniques, R-curve 
-­ SEM image 193 behaviors 361 
- submicron(nanosized powders 140, 142 - amorphous silicon nitride (o:.Si3N4) 

- substrate material 194 - ­ crystal structures 61 
- synthesis 141 -­ molecular dynamics (MO) calculation 63 
- thin films 161 - ­ tensile strength 63 
- TiBz composite 164, 165 - f:l-silicon nitride 
-­ types 165 -­ hexagonal prisms 353 
- TiC system 164 -­ seed crystals 371 
- toughened alumina 146 - cavitation processes, Phenomenological 
- transition metal diboride 164 model 594 
- tribological properties 187 - compressive specimens 590 
-­ sintered IX-SiC ceramics 187-190 - creep cavities, classification 588 
- - sliding wear application, material - creep data 582 

development 190-194 - creep mechanisms in commercial 
- unlubricated friction 189 grades 577 
- whisker growth 142 - - creep behavior 582 
-­ routes 143 -­ creep of silicon nitride 578-580 
-­ VLS process 143 -­ experimental data, discussion 581-592 
silicon carbide ceramics 184, 668 - ­ material characterization 580 
- applications 668 -­ motivation 577 
- composite materials 163 -­ NT 154582 
-­ fabrication 163 - creep performance 579 
- densification 674 - creep research activities 578 
- microstructure 153,192 - creep-resistant grades 579 
- physical properties 185, 206 - creep-strained, SAXS study 591 
- solid-state sintering 674 - crystallographic modifications 60 
- synthetic polymers, advantage 141 - deformation 592 
silicon carbide fibers - extensive microstructural analysis 587 
- mechanical characteristics 146 - fabrication procedure, schematic 
- preparation 141 illustration 356 
silicon carbide nanoceramics, fabrication - fracture origin 533,541 
-liquid-phase sintering 162, 163 - fracture toughness and strength 364 
- solid-state sintering 162 - y-Si3 N4 

silicon carbide nanofibers 148, 155 -­ hardness 64 
- synthesis 148 - - thermal expansion coefficient 64 
silicon carbide nanotubes (SiCNTs) 149 - grades 577 
silicon carbide polytypes - grain boundaries 596 
- crystal structures 133 - grain-growth behavior 692 

\ 
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- Hertzian contact zone 628
 
- mechanical behavior 65
 
- microstructures 354, 360
 
- models of creep 592-596
 
-- cavitation creep model in NT 154/SN 88
 

593-595
 
--lutetium, role in viscosity of glass 596
 
-- noncavitation creep 595
 
- NC 132 silicon nitride 580
 
- properties 62
 
- single crystal grains 66
 
- solution-precipitation (S-P) 594, 597
 
- structural phases 60
 
- structural reliability 578
 
- superplastic deformation 361
 
silicon nitride body, original formed 364
 
silicon nitride ceramic 59,60, 352, 551, 596,
 

638, 668
 
- bending strength test 551
 
- B-Si3N4 crystal 668,692
 
- - lattice defects in grains 680-682
 
-- lattice oxygen contents vs. thermal
 

resistivities 683
 
-- thermal conductivity 672,673,677,678
 
-- two dimensional microstructure 677
 
- comparative strain rate vs. stress plot 638
 
- crack velocity vs. stress intensity curve 559
 
- experimental data 654
 
- experimental temperature compensated
 

strain rates vs. stress plots 639
 
- lattice defects in SiC grains 687
 
- lattice-purifying process 687
 
- mechanical behavior 67
 
- microstructure 684
 
- oxygen content 682
 
- polycrystalline ceramic materials 66
 
- processing strategy 668
 
- seeded/tape-cast, microstructure 693
 
- strength distribution 554
 
- strength test results 552
 
- tensile/compressive strain rates 639
 
- tensile creep 596
 
- tests on 560
 
- textured, Scanning electron microscopy
 

images 692
 
- thermal conductivity 682, 688, 693
 
-- improvements in 682-688
 
-- of MgSiNz-doped 586
 
- - variation 684
 
-- with sintering time 683
 
- thermal resistivity, lattice oxygen content
 

effect 685
 
silicon nitride fabricated
 
- microstructure 368
 

silicon nitride grains 248
 
silicon nitride seeds 
- fibrous crystals 354
 
silicon nitride single crystals 
- mechanical properties 
-- y-Si3N4 63,64 
silicon oxide 
- activity 686
 
- chemical sensors 712
 
- polymorph 402
 
silicon oxynitride 70
 
silicon tetrachloride 142
 
Si-melt infiltration 171
 
Si-N bondlength 230
 
SiN4 tetrahedra 61
 
single crystal a-alumina, properties of 5
 
single-crystal MgO, physical properties 14
 
single-crystal seeding 355
 
single-crystal ZnO, physical properties of 16
 
single-crystal ZrOz, physical properties 29
 
single-edged notched beam (SENB) test
 

method 623, 625
 
single-edge precracked-beam (SEPB)
 

method 357
 
single-edge-V-notched-beam (SEVNB) fracture
 

toughness 363
 
single-walled carbon nanotubes
 

(SWCNTs) 149
 
sintered powder-derived a-silicon carbide
 

fibers (SP-Fibers) 148
 
sintered reaction-bonded silicon nitrides
 

(SRBSN) 690
 
- preparation 690
 
- scanning electron microscopy images 691
 
sinter forging 371,657
 
sinter-HIP techniques 8
 
sintering process 513, 514
 
sintering techniques 
- development of 3
 
Si04 tetrahedra chains 251
 
Si-Si bonds 421
 
SiSiC
 
- seal rings 203
 
- slip-cast, combustion tubes 204
 
Slater-Stoner-Wolfarth band-type 802
 
{1l1}(1l0) slip 
- dissociated screw dislocations cross­


slip 381
 
- stoichiometric spinel, Log(CRSS) vs.
 

temperature 382
 
- stoichiometries, Log(CRSS) vs.
 

ternperature 381
 
slip casting 178
 
- SiSiC, combustion tubes 204
 

slip planes
 
- Kagome layer 415
 
- oxides, spinel structun
 
slip systems
 
- in oxides 391
 
Sm3Si6Nll 

- atomic arrangement 
small-angle X-ray scatter
 
SMO wire 712
 
- conductive pathway
 
SN 281 581,585
 
SN 88581, 583
 
- cavitation creep model
 
- cavity formation 595
 
- creep asymmetry 585
 
- creep behavior 586, 5
 
- multigrain junction ca'
 
- strain rates 584
 
- stress-strain rate deper
 
- tensile and compressiv
 

584, 287
 
- tensile creep cavities
 
- two-grain junction cavi
 
- volume fraction of cavi
 
sodium silicate
 
- water, leaching 30
 
sole transitional process
 
sol-gel method, see collo
 
sol-gel synthesis routes
 
- nanostructured SiC, m
 
solid/liquid interfaces
 
- features 502
 
- first layer, structure
 
- type 502
 
solid/solid interfaces 51
 
- fundamentals 505
 
- structure and energy
 
- symmetry dividing pIa
 
solid oxide electrolyzer c
 
solid oxide fuel cells (SO
 
- oxide electrodes 288
 
solid-state diffusion 43
 
solid-state electrochemis
 
solid-state-sintered 186
 
- aluminas 4
 
solution hardening
 
- oxides
 
- - aliovalent cations 4
 
- - isovalent cations 42
 
solution-precipitation pr'
 
- schematic representati
 
solution-reprecipitation]
 
space charge barrier 6'
 
space charge density 7
 



slip planes
 
- Kagome layer 415
 
- oxides, spinel structure 414
 
slip systems
 
- in oxides 391
 

Sm3 Si6Nll
 

- atomic arrangement 244
 
small-angle X-ray scattering 590
 
SMO wire 712
 
- conductive pathway 721
 
SN 281 581. 585
 
SN 88 581, 583
 
- cavitation creep model 593
 
- cavity formation 595
 
- creep asymmetry 585
 
- creep behavior 586, 587
 
- multigrain junction cavities 588
 
- strain rates 584
 
- stress-strain rate dependence 586
 
- tensile and compressive creep curves 583,
 

584.287
 
- tensile creep cavities 592
 
- two-grain junction cavities 589
 
- volume fraction of cavities 589
 
sodium silicate
 
- water. leaching 30
 
sole transitional process 748
 
sol-gel method. see colloidal methods
 
sol-gel synthesis routes 102
 
- nanostructured SiC. morphologies 148
 
solid/liquid interfaces 502
 
- feahlres 502
 
- first layer. structure 503
 
- type 502
 
solid/solid interfaces 505
 
- fundamentals 505
 
- structure and energy 508
 
- symmetry dividing plane 506
 
solid oxide electrolyzer cells (SOECs) 283
 
solid oxide fuel cells (SOFCs) 258, 697
 
- oxide electrodes 288
 
solid-state diffusion 438
 
solid-state electrochemistry 697
 
solid-state-sintered 186
 
- aluminas 4
 
solution hardening
 
- oxides
 
-- aliovalent cations 429,430
 
-- isovalent cations 428, 429
 
solution-precipitation process 650. 652
 
- schematic representation 651
 
solution-reprecipitation processes 683
 
space charge barrier 699
 
space charge density 709
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space charge layers, schematic diagram 718
 
space charge models 699, 707
 
- applicability 707
 
space charge potential 700, 701
 
spark-plasma-sintered boron carbide 179
 
spark plasma sintering (SPS) 15, 74, 155
 
sphalerite structure 396
 
S-phase, orthorhombic structure
 
- atomic arrangement 241
 
- [(Si,AI)1O(O,N)2s] structural unit 242
 
spinel crystals
 
- stress-strain curves 425
 
- work hardening 424-426
 
- work softening 424-426
 
spinel grains 18
 
spinel-structured gallium oxonitride 120,121
 
spin-spin interactions 275
 
spray deposition process 173
 
spray gun, aluminum alloy 173
 

Sr3LnlOSilsAI120 ,SN36
 
- schematic representation 246
 
sintered reaction-bonded silicon nitrides
 

(SRBSN) 690
 
- thermal conductivity 690
 
short-range ordered (SRO) 810
 
SrTi03 crystals
 
- perovskite structure 259
 
- yield stress vs. temperahue 412
 
stacking of {Ill} planes
 
- in spinel viewed 389
 
stoichiometric boron carbide
 
- densification 175
 
stoichiometric spinel 381
 
strain rate
 
- vs. stress, summary log-log plot 340
 
strain transient dip tests (STDTs) 340
 
stress intensity factor 542,607,612, 615,
 

617
 
- expression 609-611
 
- fracture toughness. defined 543
 
stress-strain behavior 172
 
stress tensor, components 543
 
structural ceramics 621. see also silicon
 

nitride
 
structural elements
 
- ceramics 352
 
- fibrous grain-aligned porous silicon nitrides
 
-- dense silicon nitrides 375, 376
 
- - porous silicon nitrides 370
 
-- sinter-forging technique 374. 375
 
-- tape-cast porous material 371-374
 
- fibrous grain-aligned silicon nitrides
 
--large grains 355-361
 
-- small grains 361-364
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- grain boundary phase control
 
-- fracture resistance 365-367
 
-- heat resistance 368-370
 
- self-reinforced silicon nitrides 352-355
 
- well-organized control 351
 
sub-critical crack growth (SCCG) 544, 560,
 

567
 
- consequences on fracture 561
 
- crack length vs. time 562
 
- crack velocity vs. stress intensity curve
 

559
 
- exponent 560, 561, 562, 565
 
- lifetime and influence 559
 
submicrometer aluminas 7
 
submicrometer-grained aluminas 7
 
submicron boron carbide powder 178,181
 
submicron-sized microstructure 155
 
superhard compounds 131
 
superplastically deformed silicon nitride 362,
 

363
 
superplastically sinter-forged body 364
 
superplastic forging
 
- schematic illustration 362
 
superplasticity 633, 649, 659
 
- accommodation processes 643-656
 
-- GBS accommodated by diffusional
 

flow 643-648
 
-- GBS accommodated by dislocation
 

motion 648
 
-- shear-thickening creep 655
 
- - solution-precipitation model for
 

creep 649-655
 
- applications 656-659
 
- creep mechanism 649
 
- definition 633, 634
 
- macroscopic/microscopic features
 

634-640
 
- multiscale nature 659
 
- research in 660
 
- strain rate 633
 
- stress exponent 659
 
surface energy 480-486,493, 501
 
- atomic configuration, Schematic
 

illustrations 482
 
- calculation 484
 
- enthalpic aspect 495
 
- origin 486
 
- plot 493
 
- reduction of anisotropy 504
 
surface-related phenomena 481
 
surface work 481
 
symmetrical tilt grain boundaries (STGBs)
 

507
 
synchrotron X-ray data 774
 

t 
tantalum mononitride (TaN) 77
 
tape-casting process 752, 753
 
- schematic 752
 
tape-cast silicon nitride 357, 368
 
- fracture toughness and strength 357
 
- microstructure 356
 
- R-curve behaviors 358
 
TbMn03 762
 
- magnetic and dielectric properties 762
 
- magnetic field 763
 
-- polarization reversal 764
 
- magnetocapacitance effect 763
 
- spin frustration effect 761
 
templated grain growth (TGG) 752, 753
 
- heterotemplated grain growth 753
 
- microstructure evolution, Schematic
 

753
 
- reactive grain growth 753
 
tensile stresses 542
 
- flaws 542
 
- stress concentration 542
 
tentative SiC-AIN phase diagram 168
 
ternary nitrides 78
 
- schematic drawing 92
 
- ternary silicon nitrides
 
-- alkaline earth silicon nitrides 79
 
-- LaSi3Ns 79
 
--lithium silicon nitride (LiSi2N3) 80
 
-- MgSiN 2 78, 79
 
terrace-step-kink (TSK) model 495
 
TETRABOR boron carbide
 
- venturi blast nozzle, cross-sectional
 

area 208
 
tetragonal zirconia polycrystals (TZ P)
 
- typical properties of 36
 
- ceramics 35
 
tetrahedral 3-D interlinking 242
 
textured materials, advantages 739
 
texture engineering, aspects 750
 
theoretical density (TO) 145
 
thermal barrier coatings (TBC) 35, 39
 
thermal conductivity 351,667
 
- of dielectric ceramics 668-671
 
-- in adamantine compounds 669-671
 
- - of nonmetallic crystals 668
 
--I~-Si3N., thermal conductivity,
 

estimate 671
 
- high-thermal conductivity nonoxide
 

ceramics' 672-688
 
-- of composite microstructures 672-679
 
-- improvement via purification of grains
 

during sintering 679-688
 
- introduction 667
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- Si3N. ceramics, mechani(
 
properties 688-693
 

- - anisotropic thermal cond
 
Si3N. 692
 

- - thermal conductivity/m€
 
properties, harmonic im
 
688-692
 

- temperature dependence
 
thermal conversion 117
 
thermal expansion anisotroj
 

correlation 318
 
thermal expansion coefficiel
 
thermal shock 534
 
- cracks 534
 
- failure 534-536
 
thermal stresses 534
 
thermodynamically stable pi
 
thermodynamic approach
 
thermodynamic factor 466
 
thermoelectric devices
 
- materials, suitability 197
 
therrnoreflectance microsco]
 
thin film 774
 
- clamping in 774
 
- glassy film 7
 
- PVD deposition 76
 
third-generation solar techm
 
third-order Birch-Mumagh.
 
- parameters 110
 
three-dimensional corner-sh
 

lattice 814
 
threshold stress 640, 646
 
Ti2AlC compounds 304
 
- cyclic compressive stress-s
 
Ti3GeC2 samples
 
- post-quench fOUT-point fie:
 

strength 333
 
Ti3SiC2 339, 341
 
- basal planes 342
 
- bulk moduli 341
 
- creep parameters, Summa
 
- cycle, fine-grain sample
 
- engineering stress-strain c
 
- fine-grained microstructw
 
- grain, load-displacement c
 
- loaded tension/compressic
 
- oxidation 319
 
- polycrystalline samples, cr
 

behavior 334
 
- response
 
- stress-strain curves 324
 
- tensile stresses 338
 
time-of-flight (ToF) neutron
 
titania single crystals
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- Si 3N4 ceramics, mechanical
 
properties 688-693
 

-- anisotropic thermal conductivity in textured
 
Si3N4 692
 

-- thermal conductivity/mechanical
 
properties, harmonic improvement
 
688-692
 

- temperature dependence 669
 
thermal conversion 117
 
thermal expansion anisotropy,
 

correlation 318
 
thermal expansion coefficient 198
 
thermal shock 534
 
- cracks 534
 
- failure 534-536
 
thermal stresses 534
 
thermodynamically stable phase 94
 
thermodynamic approach 737
 
thermodynamic factor 466, 467
 
thermoelectric devices
 
- materials, suitability 197
 
thermoreflectance microscopy 671
 
thin film 774
 
- clamping in 774
 
- glassy film 7
 
- PVD deposition 76
 
third-generation solar technology 720
 
third-order Birch-Murnaghan equation 110
 
- parameters 110
 
three-dimensional corner-sharing tetrahedral
 

lattice 814
 
threshold stress 640, 646
 
TizAIC compounds 304
 
- cyclic compressive stress-strain curves 325
 
ThGeCz samples
 
- post-quench four-point flexural
 

strength 333
 
Ti 3SiCz 339, 341
 
- basal planes 342
 
- bulk moduli 341
 
- creep parameters, Summary 339
 
- cycle, fine-grain sample 337
 
- engineering stress-strain curves 330
 
- fine-grained microstructures 338
 
- grain, load-displacement curve 332
 
- loaded tension/compression 338
 
- oxidation 319
 
- polycrystalline samples, crack fatigue
 

behavior 334
 
- response
 
- stress-strain curves 324
 
- tensile stresses 338
 
time-of-f1ight (ToF) neutron diffraction 755
 
titania single crystals
 

- physical properties of 24
 
titanium, oxychlorides 23
 
titanium dioxide (TiO z) 20,701,721
 
- anatase 26
 
- applications of 25-27
 
- biocompatibility of 27
 
- concentration of electrons 721
 
- crystal structure 20, 21
 
- mesoporous dye-sensitized 721
 
- natural sources and production 22
 
-- anatase, synthesis of 22,23
 
-- brookite, synthesis of 23, 24
 
- - rutile, synthesis of 23
 
- n-type semiconductor 26
 
- polycrystalline titania 24, 25
 
- polymorphs 20
 
-- anatase 20
 
-- brookite 20
 
- - properties of 24
 
-- rutile 20
 
- relative permittivity 704
 
- single-crystal, properties of 20, 21
 
- space charge properties 701
 
- surface area 721
 
titanium nitride (TiN) 75
 
- characteristic properties 76
 
- powders 76
 
- properties 76
 
- structure 75
 
- synthesis 75, 76
 
- thin film 75
 
titanium-oxygen interstitial defect 429
 
(TM)06 octahedron 792
 
- octahedral and tetrahedral
 

environment 793
 
-- 3d one-electron levels, Crystal-field
 

splitting 793
 
- symmetries 792
 
- valence-band orbitals 792
 
toughened ceramics 612-620
 
- bridged crack wake methods 612
 
- bridged interface methods for increasing
 

fracture resistance 613-620
 
- - crack bridging by second phase 616
 
- - crack growth resistance toughening
 

614-616
 
-- ferroelastic toughening 619
 
-- grain bridging 613
 
-- phase transformation/dilatant zone
 

toughening 617-619
 
- frontal wake methods 612
 
- microstructural design methods 613
 
- toughening by crack tip process zone
 

effects 620
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toughening mechanisms 365 
transition metal nitrides 77 
transition-metal oxides (TMOs) 791 
- applications 791, 792 
- chromium dioxide 800-802 
- 3d orbitals, properties 792 
- ferrites 797-800 
- iron oxides 793-797 
-- magnetic properties 791, 794-797 
- - structures 793 
- manganese oxide phases 802-821 
-- magnetic properties 807 
- - manganese dioxide nanoparticles, magnetic 

properties 821 
- - manganese oxide structures 804-807 
-- MnOz nanostructures, synthesis 

815-821 
- oxygen defects 394 
- single crystals, Plastic deformation 393 
transmission electron microscopy (TEM) 62, 

181,320,580,767,818,820 
tribological applications 
- SiC ceramics, physical properties 192 
triglycine sulfate (TGS) 743 
trimethylgallium 101 
triple junction wetting 521 
- 2-D section parallel 521, 742 

u 
ultrafine-grained titania powders 
- preparation of 22 
ultraviolet (UV) emitters 93 
- wavelengths 102 
U02+» dislocation structure 401 

v 
vanadium on a magnesium oxide support (Vj 

MgO) 14 
vanadium oxyhydroxide 828 
- magnetization 828 
van der Waals forces 71 
vanVechten predicted phase transitions 95 
vapor-liquid-solid (VLS) process 143 
- whisker 143 
vapor phase formation 144 
varistor-forming oxides (VFOs) 19 
VC 504 
- adsorption 504 
- effect 504 
- role 504 
Verneuil method 106 
Verwey transition 796 
Vickers hardness 162, 182, 331 
Vickers indentations 358, 624, 625 

- loads 331 
Vickers indenter 621 
- diamond-tipped 622 
- on glass 623 
- rows 624 
virtual charge transfers 808 
volatile organic compounds (V0C) 20 
voltage-current characteristics (VCC) 20 

w 
Wakai's model 646,651 
- cation diffusion energy 653 
- creep equation 652 
- creep laws 646 
- equations 651 
- free energy 653 
- modification 653 
- stress exponent vs. applied stress 652 
-- apparent values 654 
WC crysal 504 
- coarsening rate 504 
- grain growth behavior 504 
- scanning electron microscopy images 505 
weakest-link hypothesis 545 
wedge effects 370 
Weibull analysis 554 
Weibull distribution function 550, 552 
- application 550 
Weibull equation 556 
Weibull material 555, 558 
- bimodal flaw size distribution 557 
- flaw sizes, relative frequency 556 
Weibull modulus 357, 359, 547, 548, 550, 

553, 564, 568 
- confidence intervals in 554 
Weibull statistics 357, 545, 546 
Weibull theory 558 
white light-emitting diode (LED) 
- schematic function 80 
Wiedmann-Franz law 313 
Wiener's model 674,676 
- two-phase systems 675 
Wiener method 682 
Willis defects 401 
Wulff plot 486 
- equilibrium shape 487 
Wulff theorem 489 
- analytical version 498 
- graphical interpretation 489 
wurtzite crystal structure 16, 95, 167 
- stacking fault energy 397, 398 
wurtzite-structured GaN 123 
- OjN substitution 123, 124 
wurtzitic boron nitride (w-BN) 72 

X 

X-ray absorption spectre 
X-ray diffraction (XRD) 

755,825 
- amorphous phase 3: 
- intensity 768 
- symmetry-dependent 
X-ray photoelectron spe' 
- spectra 112 
X-ray specular reflectivil 

y 
YbzSiz0 7 591 
- distribution 591 
- scattering 591 
- size distribution 592 
YN-Si3N4 system 236 
Young's modulus 12,: 
Y-Si-Al-O-N system 24 
- B-phase produced 2' 
YzSi4 N6C, atomic arranl 
Y2Si30 3N4 , 29Si MAS-N] 
yttria 
- ceramics, use 49 
- Poisson ratio 50 
- powder 
-- morphology 49 
-- ultra-fine-grained 4 
yttria-stabilized tetragon 

(YTZP) ceramic 634 
- absorption free energ) 
- as-receivedjtensile-def 

specimens 635 
- borosilicate-doped 6' 
- deformation 636 
- dislocation cores 64i 
- grain boundary slidinl 

invariance 637 
-layers 657 
- segregation energy ~ 

- submicron-sized 641 
- superplastic behavior 
- superplasticity 636 
yttria-stabilized zirconia 

714 
- bicrystal 512 
- disadvantages 39 
-layer 39 
- nanostructured thin Ii 
yttria tetragonal zirconi, 
- strain rate vs. stress 
- polycrystals, dislocatic 
yttrium-aluminum-gam 
- powder 157 
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X-ray absorption spectroscopy (XRAS) 106
 
X-ray diffraction (XRD) analysis 133, 581,
 

755, 825
 
- amorphous phase 319
 
- intensity 768
 
- symmetry-dependent reflections 756
 
X-ray photoelectron spectroscopy (XPS) 179
 
- spectra 112
 
X-ray specular reflectivity (XRSR) 771
 

y 
Yb2Si20 7 591
 
- distribution 591
 
- scattering 591
 
- size distribution 592
 
YN-Si3N4 system 236
 
Young's modulus 12, 373, 622
 
Y-Si-AI-O-N system 249, 250
 
- B-phase produced 249
 
Y2Si4N6C, atomic arrangement 238
 
Y2Si30 3N4 , 29Si MAS-NMR spectrum of 235
 
yttria
 
- ceramics, use 49
 
- Poisson ratio 50
 
- powder
 
-- morphology 49
 
- - ultra-fine-grained 49
 
yttria-stabilized tetragonal zirconia polycrystal
 

(YTZP) ceramic 634, 638, 640, 644
 
- absorption free energy 648
 
- as-receivedjtensile-deformed
 

specimens 635
 
- borosilicate-doped 642
 
- deformation 636
 
- dislocation cores 647
 
- grain boundary sliding, microstructural
 

invariance 637
 
-layers 657
 
- segregation energy 648
 
- submicron-sized 641
 
- superplastic behavior 645
 
- superplasticity 636
 
yttria-stabilized zirconia (YSZ) 35,658,697,
 

714
 
- bicrystal 512
 
- disadvantages 39
 
- layer 39
 
- nanostructured thin films 41
 
yttria tetragonal zirconia ceramics 640
 
- strain rate vs. stress 640
 
- polycrystals, dislocation driven model 646
 
yttrium-aluminum-garnet (YAG) 48,420
 
- powder 157
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yttrium-aluminum ratios 365
 
yttrium atoms 641
 
- segregation 641,647 
yttrium-iron-garnets 48
 
yttrium oxide 48
 
- ceramic material 48
 
- microstructure 50
 
- optical ceramic 50
 
- thin economical layer 51
 
- Si0 2 additive ratios 685
 
- stabilized Zr02
 
- - plastic deformation 399
 
- - single crystals 399
 

z 
Zener drag effect 518
 
Zener polarons 278
 
zincblende (zb) 
- gallium nitride crystallizes 96
 
- phase 97
 
- structured GaN, experimentallyjtheoretical
 

investigations 97
 
- structures 95, 96
 
- type phase 112
 
zinc oxalate dihydrate, thermal
 

decomposition 16
 
zinc oxide (ZnO) 15, 516
 
- applications
 
- - ceramics 19
 
-- varistors 17-19
 
- based diluted magnetic semiconductors
 

(DMS) 20
 
- crystals 
- - properties 16
 
-- structure 16
 
- nanocolumns, scanning electron microscopy
 

images of 20
 
- nanocrystals 16
 
- nanowire sensitivity 713
 
- natural sources and production 16
 
- n-type semiconductor 17
 
- purej Bi20 r doped 516
 
-- SEMjTEM images 516
 
zirconia 617,619
 
- aging-related nucleation 42
 
- based ceramics 27
 
- based materials 34
 
- - surface monoclinic phase fraction vs.
 

exposure time 36
 
- biomedical-grade 42
 
- chlorination 29
 
- crack growth resistance curves 617
 
- electrolytes 40, 258
 
- - fuel cell, schematic diagram of 41
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- melting temperature 32
 
- metastability 42
 
- orthorhombic 33
 
- particles, microcrack formation 31, 32
 
- phase transformation 31,42,619
 
- polymorphs, lattice parameters of 28
 
- Raman spectroscopy, monoclinic phase
 

content 618
 

- single crystals, physical properties of 29
 
- thermal decomposition 29
 
- yttria 34
 
zirconia-toughened alumina (ZTA) 4, 31,
 

37
 
zirconium oxide 27-28
 
Zr02 polymorphs, crystal structures 28
 
ZrO'-Y203 single crystals, yield stresses 400
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