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abrasive flow machining (AFM)
— process description 261
accuracy 340

active filler-controlled pyrolysis (AFCP) 464
active metal brazing 240

additive 49, 125

- long-range distribution 392

adhesion 222, 243

aerogel 123ff.

agglomerate 354

agglomeration 4

aggregate 354, 381

air brazing 240

alumatrane 99

alumina 80, 148, 452

- 0-AL,O; 102ff.

— a-Al,O; powder 86

— 0-Al,O3 whisker 86

261f.

~8-ALO; 102ff.
~8-ALO; 102
— ceramics 182, 377

— compact 379

— deposition 306

— granule 376

— green body 372

— green compact 376ff.

— machining 255f.

— MgO-doped 183

—nano-Al,O; 102

— nano-6-Al,0; 108

— Sc**-doped alumina nanopowder 114
— SiOC/ALO; ceramic composite 479
— spray-dried 420

— thermoplastically formed 399
alumina phase

— transitional 69

alumina tape-casting slurry 44

alumina-titania system 104ff.

amorphous carbon-rich polymer-derived SiCN
ceramics 474

amorphous ceramic membrane 484

amorphous covalent ceramics (ACC) 461

amorphous growth 309

amorphous polymer-derived ceramics 478

amorphous silicon nitride-based ceramic
membrane 484

anisotropic packing 392

atmospheric pressure CVD (AP-CVD) 303

atomic absorption spectroscopy (AAS) 285f.,
344

atomic emission spectroscopy (AES) 344

atomic layer deposition (ALD) 302ff.

atomic layer epitaxy (ALE) 304

attenuated total reflectance (ATR) 347

auger electron spectroscopy (AES) 350

axial pressing 24

b

band gap 107, 293

barium titanate 80ff., 344, 451

basic structural unit (BSU) 472

belt-type apparatus 502

Beverloo equation 20

bimetallic precursor (MM'O,) system 324

binder 46ff.

— burnout 56

— defects due to inhomogeneous
distribution 383

— poly(vinylalcohol) (PVA) 383ff., 420
— problem 395
bioactive sol-gel materials 133ff.

bioceramic coating 298
Bioglass® 136
biomolecule

— in-situ encapsulation 133
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biosensor 135

bisque machining 429

blackbody heater 282

bond

— secondary 418

bonded joints

— strength 220

brazing 239

brazing glasses 238

Brunauer, Emmett, and Teller (BET)
theory 352

bulk chemical identification

— spectroscopic technique  345f.

bulk density 364

bulk elemental identification 344

bulk examination method 370

bulk flow 20

c

CAD-to-Part processing 417

capsule hot isostatic pressing
(capsule-HIP) 171ff.

— differences between capsule-HIP and
sinter-HIP 181

carbide 463

carbon

— free 470ff.

carbon nanotube (CNT)

— SiCN/CNT nanocomposite 480

carbonitride 298

carrier film 53

casting method 428

cathode fall region 271

cathodoluminescence 112

Celsian material 108

CeO, powder 82

ceramic composite

- non-equilibrium 208

ceramic forming

— thermoplastics 397

ceramic granulate 9

— characterization 34

ceramic green body

— filled polymer 395

ceramic joining

— basic phenomena 216

- fundamentals  215ff.

— mechanical 227ff.

— mechanics 216

— method 227ff.

ceramic material 77

ceramic powder 4, 339

— characterization 339ff.

ceramic powder compact 442

ceramic processing 418

— monomer 395

— thermoplastics  395f.

ceramic synthesis

— hydrothermal solution 69

ceramic/metal reaction 226

ceramics 371

— clay-based 424

— defect-engineered 212

— finishing  247ff.

— hard-to-make 211

— high-pressure (HP) route 501ff.

— hydrothermally synthesized
powder 80

— machining 250ff.

— macro-graded structure 210

— micro-graded structure 210

— mixed-metal 299

— poly(silylcarbodiimide)-based 474

— polycrystalline 184

— polymer-derived (PDC) 457ft.

— polymer-derived silicon oxycarbide-
based 470

— precursor-derived 462

— process defect 375

— self-reinforced 205

— sintering of nanograin ceramics 441ff.

— sol-gel processing  121ff.

—strength 216

— structural 182

— textured 87, 206

— two-step sintering of undoped
ceramics 452

— ultra-high-temperature (UHTC) 211

ceramics nanocomposite 203

chemical composition

— control 74

chemical reaction 225

chemical vapor deposition (CVD)  298ff.

— flame-assisted (FA-CVD) 302

— laser-assisted (LA-CVD, L-CVD) 302

— mechanistic aspect 310

— metal-organic (MOCVD) 302

— MOCVD of metal oxide film 291ff.

— MOCVD of metal oxide
nanostructure 291ff.

— photoassisted (PA-CVD) 302

— plasma-enhanced (PE-CVD) 302

— physical characteristics and their control 77
ceramic microelectromechanical system
(MEMS) 481, 486

— precursor concept 313
— PVD—(PE)CVD hybrid process 301
— thermally activated (TA-CVD) 302



chimie-douce approach 65, 122

chip formation 250ff.

clay-based ceramics 424

co-firing 57

coarse particle

coarsening 442

coating

— polymer-derived ceramic 464

coating shear modulus 465

cobalt-containing polymer-derived
ceramics 483

Coble creep 192

coefficient of thermal expansion (CTE)

coesite 508

coextrusion

— thermoplastic 401

cold isostatic pressing (CIP)

compact hardening 13

compaction

— behavior 8

— granulated powder 10

— monolithic powder 8

— powder 3ff.

— uniaxial 19

compaction ratio 25

complementary metal oxide semiconductor
(CMOS) field effect transistor (FET) 297

composite system 464

composites (MO,/M'O,) system 326

composites oxide 328

compounding thermoplastic blend 404

computational fluid dynamics (CFD) 17,
260ff.

computer numerical controlled (CNC)
machining 429

computer numerical control (CNC) table drive
system 249

computer-aided design (CAD) 416

confocal fluorescent scanning laser microscopy
(CFSLM)  370ff.

contact flattening mechanism  158f.

contact stress 217

core—shell powder 81

Coulter counter 360

creep feed grinding 249f.

cristobalite  474ff.

critical velocity 20

crystallinity

— thermoplastics 403

crystallization process 474

crystallographic identification 353

cubic boron nitride (c-BN) 501

cumulative mass distribution 359

cuprate

381

218

199

Index

288
288

— La, ,Ce,CuOy4
— La, Sr,CuO,4

d

data interpretation 354
DC discharge 271

DC sputtering 272
decomposition 474

defect 369ff.
— dimple defects at the center of granules 378
— inhomogeneous distribution of binder 383

- long-range 376ft.

— process  369ff.

- short-range 375
defect-engineered ceramics
deflocculated slurry

— granule formation 32
dehydrocoupling reaction 461
dense ceramics with fine grain size
—sintered 81

dense PZT-based materials 83
densification 144, 155, 174, 199
— kinetics  144ff.

— model and theory 157
densification rate  148ff., 173ff.
density

— apparent
—bulk 364
— effective 364

— particle density definition 364

— particle density measurement 365
—tap 364

— theoretical 364

— true particle density 364

— variation 387

212

364

deposition
— thin film 315
depth profiling

— elemental distribution within a particle 348

diamond 501

diamond anvil cell (DAC)

— laser-heated (LH-DAC)

die filling 19

— granulate 7

diffuse reflectance infrared Fourier transform
spectroscopy (DRIFTS) 347

diffusion 224

diffusion-bonded joints

— interlayer 236

digital description 416

dimethylzinc (DMZn)

dip-coating 41

direct bonding 234

direct brazing 240

502ff.
503

320
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Index

direct current

— pulsed 202

direct lithographic method 487
direct-foaming technique 468
discrete element method (DEM)
dispersing agent 47
displacement reaction 237
distribution of strengths 216
Doctor-blade technique 41
doped composition 74

doping

— nanopowder 110
double-action pressing 22
double-face grinding

— planetary kinematics ~ 252ff.
— process description 252
double-perovskites 281
Drucker—Prager Cap (DPC) model 18
dry sieving 363

dry pressing

— powder compaction 3ff.

dry-bag isostatic pressing 28
ductile-brittle materials 250

Dupré equation 222

duroplastics 460

dynamic ripening 205

15f.

e
ejection shear stress 24
ejection tooling system 23
elastic deformation 18
elastic modulus effect
elastomer 26
electrical property
— polymer-derived ceramics
— SiCN-based ceramics 479
— SiOC-based ceramics 479
electrical quality factor 75
electrochemical vapor deposition (EVD) 302
electrochromic metal oxide thin film 294
electrokinetic potential 353
electromagnetic gun 510
electron beam (e-beam) evaporation 285
electron energy loss spectroscopy (EELS)
electron impact emission spectroscopy
(EIES) 285f.
electron microanalysis  346ff.
electron spectroscopy for chemical analysis
(ESCA) 350
electron-beam deposition (EBD) 300
energy-dispersive spectroscopy (EDS)
epitaxial growth 309
equivalent stress 18
ethylene ethyl acrylate (EEA)

219

478

347

346

397

ethylene vinyl acetate (EVA) 397
extreme ultraviolet (EUV) radiation 295
extrusion

— method 426

— single-component

f

face grinding  248ff.
fastener 230f.
fayalite-ringwoodite 508
feedstock 63

398

Feret diameter 362

ferrite 80

ferritic stainless steel (FeCrAlY) 241
fiber

— melt spinning 397

— polymer-derived ceramic 466

— silicon borocarbonitride 467

— silicon carbonitride (SiCN) ceramic 467

field-assisted sintering technique (FAST) 190

film

— metal-organic chemical vapor deposition of
metal oxide film 291ff.

— nanostructured 292

filler

—active 463

— passive (inert)

— sacrificial 468

filler-controlled pyrolysis

filter-pressing  421f.

final-stage models and kinetics

final-stage sintering 444

finishing

— ceramics 247ft.

finite element analysis (FEA)

firing 56

flame emission spectroscopy 344

flame spray pyrolysis (FSP) 97f.

flame-assisted chemical vapor deposition (FA-
CVD) 302

floating die 22

flocculated slurry

— granule formation 32

flowable powder method 423

fluidized-bed spray granulation 30ff.

foam 468

— direct-foaming technique 468

— polymer-derived ceramic 468

formative prototyping method 427

forsterite—wadsleyite-ringwoodite 508

Fourier transform IR (FTIR) 347

Fraunhofer scattering 357

freeze-spray-drying 33

fresnoite 212

463

462

148

219



functionally graded material (FGM) 210

fused deposition modeling 426

g

gadolinium compound 324

garnet—perovskite 508

gas adsorption 352

gas gun 510

gas pycnometry 365

gas-pressure sintering (GPS)

gas-sensing application

— microstructured and nanostructured
materials 294

gel-casting 407, 421

gelation 122, 408

geometrical hardening factor 9

Gibbs-Thompson equation 145

glass 238

glass filler materials 238

glass—ceramic intermediary layer

glass-ceramic sealant

— silicate-based 238

glass-ceramics 418

glow-discharge CVD 303

171

238

glucose oxidase (GOD) 135
grain
— columnar 309

— faceted 162

grain boundary diffusion 146ff., 450
grain boundary sliding 191

grain boundary structure 150

grain cutting depth 250

grain growth 150ff., 161, 205ff.

— abnormal (AGG) 151

— boundary segregation 152

— boundary structure 154

- normal (NGG) 151ff.
— second-phase particle
— stagnant (SGG) 154
— stationary 151
—templated 163

grain size 447

grain sliding 191
granular boundary

— circumferential cracks
granulate

— die filling 7
granulated powder

— compaction 10
granulation 4

— ceramic powder 29
— method 29

granule 355

— dimple defects at the center of granules

152

377

378

Index

granule formation

— deflocculated slurry 32
— flocculated slurry 32
granule yield pressure 11
green body

— ceramic 395

green ceramics 418
green compact 371, 390f.
— characterization method 371
green machining 429

— thermoplastic 400
green process 67

green tape 39ff.

— characteristics 54
—drying 54

Griffith crack model 216
grinding 248ff.

— process description 248ff.
— reciprocating 248
growth 320

growth dynamics 308
growth per cycle 306
growth rate  312f.

h
hafnium
- HfO,
heating
— role of rapid and effective heating 199
Helgeson-Kirkham—Flowers-Tanger (HKFT)
equation 71
heterometallic alkoxide precursor
high-energy pulsed excimer laser
high-pressure (HP) route
— ceramics  501ff.
high-pressure technique
— static 502
high-temperature behavior
— polymer-derived ceramics 470
high-temperature co-fired ceramics
(HTCC) 57
high-temperature stability
— polymer-derived ceramics 474
high-temperature superconducting
material 125
high-temperature superconductivity
(HTSC) 282
high-temperature superconductor film 282
hot embossing 489

297

328
277

hot isostatic pressing (HIP) 171
hot press
— conventional 193

hot pressing  189ff.

hybrid inorganic—organic materials  130ff.
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Index

hybrid materials 130
—type 131
hybrid PVD-CVD process 301
hydrosilylation 461
hydrothermal ceramic powder
— materials chemistry 74
hydrothermal crystallization 77
hydrothermal crystallization solution 75
hydrothermal hybrid technique 67
hydrothermal modification/extraction 68
hydrothermal sintering 87
hydrothermal solution
— engineering ceramic synthesis 69
— physical and chemical advantages 68
hydrothermal synthesis  63ff.
— advanced ceramic powder and
material 63ff.
— engineering hydrothermal synthesis
method 69
— industrial production 65
— process development 65
hydrothermal system
— phase partitioning 69
hydrothermal-sonochemical synthesis 68
hydroxyapatite (HA, HAp) 75ft., 136, 205ff.,
298
— whisker 85

i

ilmenite—perovskite 508
image-based analysis 361

in-situ encapsulation

— biomolecule 133

in-situ hydrothermal conversion 87
indirect brazing 239

indium

— compound 323

— indium tin oxide, see ITO
inductively-coupled plasma (ICP)
infiltration

— porous perform 468

infrared microscopy 370
infrared spectroscopy 347
infrared transmission microscopy 374
initial stage model and kinetics 145
initial stage sintering 146
injection-molding 421

ink

— composition 426

ink jet method 426

inorganic raw material 45
inorganic-organic hybrid materials
inorganic/organic network 460
instrument resolution 340

344

130ff.

insulator 478

intensity of the thermal radiation 505

interfacial bonding behavior 223

interfacial energy 143

interlayer

— diffusion-bonded joints

interlayer bonding 235

intermediate stage models and kinetics 148

isostatic compaction 25

ITO (indium-tin-oxide, Sn-doped In,03)
295

236

270,

k

Kumada mechanism 460

I

LaMer concept 78

laminated object manufacturing 427

lamination 55

laser diffraction particle-sizing system 358

laser paints 111

laser scattering 357

laser-assisted chemical vapor deposition
(LA-CVD, L-CVD) 302

laser-heated diamond anvil cell
(LH-DAC) 503

laser-MBE technique 269

lattice diffusion 146ff.

layered object manufacturing
(LOM)-process 40

lead zirconate titanate (PZT)

— ferroelectric 209

— ferroelectric film 126

— ferroelectric phase Pb(Zr,Ti)O; 326

Lifshitz—Slyozov—Wagner (LSW) theory 161

LIGA (Lithographie, Galvanoformung,
Abformung; lithography, electroforming, and
molding) process 486ff.

light

— reflection 371

light scattering technique 357

line-of-sight technique 301

liquid feed-flame spray pyrolysis (LF-FSP)

— mixed-metal oxide nanopowder
synthesis  97ff.

— nanopowder formation 100

— single-metal oxide nanopowder
synthesis  971f.

721t., 487

liquid preceramic polymer 490
liquid pycnometry 365
liquid-phase sintering (LPS) 143, 156, 191

liquid-state direct-bonding process 234
liquid-state interlayer bonding process 237
lithography microstructuring method 487



low-pressure CVD (LPCVD) 303

low-pressure injection-molding 428

low-temperature co-fired ceramic (LTCC)
multilayer structure 57

lubricant 404

m
machining 55

— abrasive flow (AFM) 261f.

— bisque 429

— ceramics  250ff.

— computer numerical controlled (CNC) 429
—green 429

— thermoplastic green machining 400

macro-graded structure

— ceramics 210

magic angle spinning 348

magnesium aluminum spinel 319

magnetic property

— polymer-derived ceramic 481

magnetron sputtering 275

manufacturing technology 415

Martin diameter 362

mass-controlled pre-dosing system 19

material transport

— diffusion-controlled 159

mechanical joining 227ff.

mechanochemical-hydrothermal
synthesis 68

mean pore diameter 366

melt spinning

— fiber 397

membrane

— amorphous ceramic 484

— amorphous silicon nitride-based
ceramic 484

— microporous ceramic 484

— palladium-based 484

— polymer-derived ceramic 483

meshed DEM (MDEM) 15

mesocrystal 78

metal matrix composite (MMC) 468

metal oxide 291, 463

— coating 321

— deposition of thin film 315f.

—film 308

— film deposition 300

— precursor 315f.

metal oxide semiconductor field effect
transistor (MOSFET) 307

metal-organic chemical vapor deposition
(MO-CVD)  302fF.

— metal oxide film 291ff.

— metal oxide nanostructure 291ff.

Index

metallization 55

micro-graded structure

— ceramics 210

microcontact printing (WCP) 489

microelectromechanical system
(MEMS)  481ff.

— ceramic 486

— microfabrication of polymer-derived
ceramic-based component 485

micromechanical model 15

micromolding in capillarities
(MIMIC) 489

micromolding technique 489

microporous ceramic membrane 484

microstructural prototyping 203

— spark plasma sintering 203

microstructure 320

- PDC 470

microstructure development 155ff.

microtransfer molding (WTM) 489

microwave-hydrothermal processing 67

Mie scattering 357

mineralizer 63

mixed bond 470

mixed phase

— nanoparticle 104

mixed-metal alkoxide 325

mixed-metal ceramics 299

mixed-metal oxide nanopowder

— synthesis  971f.

modeling

— powder compaction 14

— thermodynamic 70

mold 489

molecular beam epitaxy (MBE) 269ff.

molecule-based CVD (MB-CVD) 304

molybdate 74

monolith

— hierarchically organized silica
monolith 129

— polymer-derived ceramic 462

— silicon oxycarbide monolith 134

monolithic powder

— compaction 8

monomer 395ff.

— polymer formation by
polymerization 407

— suspension 407

monometallic precursor (MOy) system 322

multianvil apparatus 506

multilayer ceramic (chip) capacitor
(MLCC) 45, 53, 392

multilayer device 43

multilayer piezo actuator 40
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n

Nabarro-Herring creep 192

nano-object 131

nanoceramics 203

nanocomposite 480

nanograin ceramics

— sintering  441ff.

nanoimprint lithography (NIL) 489

nanoparticle 104

nanopowder 110

—doping 110

nanopowder formation 100

— LF-FSP 100

nanoscopic metal oxide film 298

nanostereolithography 488

nanostructure

— metal-organic CVD of metal oxide
nanostructure  291ff.

neodymium

- NdB32CU307_5 288

Nernst-Einstein equation 224

neutral axis 22

(Ni-Cu-Zn) ferrite 451

nickel compound 324

nickel ferrite 82

NiO-CaO system 224

nitride 463

nitrogen gas 352

nose flow 20

nuclear magnetic resonance (NMR)
spectroscopy 348

o

octahedral edge length (OEL) 507
opposite anvils 502

optical absorption spectroscopy 344
optical application 182

— oxide ceramics 182

optical microscope 373

optical transmittance 75

organic raw material 47
organic—inorganic hybrid materials
organic/inorganic network 460
Ostwald ripening 161

oxidation behaviour

— polymer-derived ceramics 476
oxidation reaction 237

oxide

— vapor-phase deposition 268ff.
oxide ceramics

— optical application 182

— post-HIPing 182

oxide electronics 269

oxide molecular beam epitaxy 282

130ff.

oxide solid solution 74
oxyhydroxyapatite 208
oxynitride AION 185

p

packing

— anisotropic 392

palladium-based membrane 484

particle

— density  363f.

— density measurement 365

— depth profiling of elemental distribution
within a particle 348

— orientation 388

— physical property 363

— primary 354

— secondary 354

— shape 355

— specific surface area 351

—type 354

—underbonded 442

particle morphology 107

particle packing 5f.

particle size

— distribution 101

— variation 387

particle sizing  354ff.

permeametry 351

perovskite 281, 508

perovskite ceramic oxide 282

phase characterization 103

phase formation 102

phase partitioning

— hydrothermal system 69

phenomenological model 15

photoassisted chemical vapor deposition
(PA-CVD) 302

photocatalysis 291

photocatalytic application 293

photoinitiator 423

photonic crystal 490

physical bond 355

physical vapor deposition (PVD) method 280,
295t

— PVD—(PE)CVD hybrid process 301

piezoresistive effect 481

piston-cylinder system 502

plane 22

plasma excitation 271

plasma-enhanced ALD (PE-ALD) 307

plasma-enhanced chemical vapor deposition
(PE-CVD) 302f.

plastic-forming method 428

plasticizer 48



plastics processing  396ff.
polarized light microscopy 370ff.
poly(acrylic acid) (PAA) binder 385
poly(carbo)silazane 462
poly(dimethylsiloxane) (PDMS) 490
poly(ethylene oxide) (PEO) 129
poly(ferrocene) 483
poly(hydridomethyl)silazane-derived SiCN
ceramics 479
poly(methylmethacrylate) (PMMA) 489
poly(silylcarbodiimide)-based ceramics 474
poly(ureavinylmethylsilazane)-derived
SiCN 480
poly(vinylalcohol) (PVA) binder
poly(vinylchloride) (PVC) 26
polycarbosilane  460ff.
polycrystalline ceramics 184
polycrystalline growth 309
polycrystalline spinel 184
polyethylene (PE) 53, 397
polyethylene terephthalate (PET) 53
polyferrocenylsilane 483
— high-molecular-weight 483
polymer
— ceramic green body 395
—filled 395
— formation 407
— preceramic  4571f.
— silicon-based 458
— suspension of monomers 407
— thermoplastics  395ff.
polymer-derived ceramics (PDC)
— amorphous 478
— coating 464
— cobalt-containing 483
— electrical property 478
— fiber 466
— foam 468
— high-temperature behavior 470
— high-temperature stability 474
— magnetic property 481
— membrane 483
— microfabrication for MEMS
application 485
— microstructure 470
— monolith 462
— oxidation behavior 476
— processing technique 462
— silicon oxycarbide-based 470
polymer-to-ceramic transformation 459
polymerization 408
— suspension of monomers 407
polypropylene (PP) 53, 397
polysilazane 461f., 481

383ft., 420

4571t

Index

polysilylcarbodiimide derivative 462

polyurethane 26

pore-filling mechanism  158ff.

porous materials 126

porous perform

— infiltration 468

post-HIPing

— oxide ceramics for optical application 182

potential-determining ion 353

powder

— ceramics processed from hydrothermally
synthesized powders 80

— characterization 339ff.

— chemical composition 343

— cohesive 343

— die filling behavior 4

— enhanced sinterability 81

— free-flowing 343

— mold filling behavior 4

— nanosized 45

— porosity 366

— sintered dense ceramics with fine grain
size 81

— sintered porous ceramics 85

— submicronsized 45

— surface characterization 343

powder compact 418

powder compaction

— dry pressing 3ff.

— modeling 14ff.

powder compaction press 23

powder-free synthesis 122

preceramic microelectromechanical
system 487

preceramic polymer 457ff.

precision 340

precursor 63, 125

— bimetallic precursor (MM'Oy) system 324

— cocktail 325

— concept in CVD 313

— requisite 313

—system 308

— thin-film deposition 315f.

precursor flow rate 320

precursor-derived ceramics 462

precursor-material relationship 314

pressing

— double-action 22

- single-action 23

— uniaxial 23

pressing tool 21

pressure

— role of high pressure 197

pressure nozzle atomization 30
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Index

pressure—density plot 12

principle of dynamic ripening 201

probability of failure 217

process defect  369ff.

— ceramics 375

processing

— ceramic 395

— plastics  396ff.

— polymer-derived ceramics

processing aid 404

profile grinding  248ff.

propellant gun 510

proportional-integral-derivative (PID)
temperature controller 285

prototyping process 422

pulsed direct current 202

pulsed electric current sintering (PECS)

pulsed-laser deposition (PLD) 269ff., 301

pycnometer (pyknometer) 365

pyrolysis

— filler-controlled 462

PZT, see lead zirconate titanate

462

190

q
quartz crystal microbalance (QCM)

technique 280ff.
quartz—coesite—stishovite 508

r

race for surface 329

radiofrequency (RF) 271

Raman spectroscopy 348

random close packing (RCP) 5

random dense packing (RDP) 5

random jammed state 5

Rankine-Hugoniot equation 510

rapid prototyping (RP) 415ff.

Rayleigh scattering 357

reactive ion etching (RIE) technology 489

real-time growth monitoring 285

reflection

—light 371

— suppression 372

reflective high-energy electron diffraction
(RHEED) 275ff.

refractive indices 372

repacking 442

replica molding (REM)

residual stress  217f.

ringwoodite 508

robocasting 426

rotor discs 252

rubber 26

rutile nanoparticle 317

489

s
sampling 341
scaling law 147
scanning electron microscopy (SEM) 346
second break point pressure (2. BPP) 12
second-phase particle
— grain growth 152
second-step sintering 449
secondary ion 351
secondary ion mass spectrometry
(SIMS) 271, 351
sedimentation analysis
self-reinforced ceramics
semiconductor 478
settling time 359
shear thinning 427
sheet-based process 427
shock-wave technique 508
shrinkage
— near-zero shrinkage 464
shrinkage rate  198ff.
shrinkage ratio 465
shuttered MBE 283
sialon 182
— o-sialon 206
sieve analysis
silatrane 99
silica
~Si0, film 297
— synthesis 123
silica monolith
— hierarchically organized 129
silicon
— Si3N-Y,05-Si0, 178
silicon borocarbonitride fiber
silicon carbide material 460
silicon carbonitride
— amorphous carbon-rich polymer-derived
SiCN ceramics 474
— electrical property of SiCN-based
ceramics 479
— energetics 472
— microgear 489
— poly(hydridomethyl)silazane-derived SiCN
ceramics 479
— poly(ureavinylmethylsilazane)-derived 480
— SiCN/carbon nanotube (CNT)
nanocomposite 480
silicon carbonitride ceramic fiber 467
silicon nitride 201
- (X-Si3N4 512
~B-SisN, 512
- Y-Si3N4 512
— synthesis of cubic SizNy

358
205

362

467

511



silicon nitride ceramics ~ 175ff.

— amorphous silicon nitride-based ceramic
membrane 484

silicon oxycarbide

— electrical property of SiOC-based
ceramics 479

— energetics 472

— SiOC/Al,O; ceramic
composite 479

silicon oxycarbide glasses 461

silicon oxycarbide monolith 134

—porous 131

silicon-based polymer 458

silicon-based system 466

silicone rubber 26

simultaneous coevaporation of different
sources 283

single-action pressing 23

single-metal oxide nanopowder

— synthesis  971f.

sinter bonding 233

sinter-HIP  172ff.

— differences between capsule-HIP and
sinter-HIP 181

— technology 175

sinter-resistant materials 110

sinterability

— synthesis of modified powders 80

sintered dense ceramics with fine grain
size 81

sintered metal powder processing 239

sintered porous ceramics 85

— hydrothermally synthesized
powders 85

sintering  143ff.

— applied pressure 172

— final stage 444

— gas-pressure (GPS) 171

— hydrothermal 87

— initial stage 146, 442f.

— liquid-phase (LPS) 143, 156, 191

— models and kinetics with no grain
growth 144

— nanograin ceramics

—normal 453

— phenomena 143

— pressureless 144, 173

— solid-state (SSS) 143f.

— spark plasma sintering (SPS)

— two-step 156, 444ff.

— uniaxial pressure 190

sintering diagram 147

sintering rate 147, 174

slip casting  421ff.

4414t

189ff.

Index

slurry

— component 44

— interaction between components 50
— preparation 51

— property 51

soft chemical approach 122

soft lithography 489

soft process 65

soft solution processing 65
sol-gel-hydrothermal synthesis 68
sol-gel materials

— bioactive 133

sol-gel method 65

sol-gel processing

— ceramics  121ff.

— principle 122

solid freeform fabrication (SFF) 415ff.
—example 429ff.
solid oxide fuel cell (SOFC) 39, 468

solid-state direct-bonding process 231
solid-state gas sensor 293

solid-state interlayer bonding process 235
solid-state single crystal growth (SSCG) 163
solid-state sintering (SSS) 143f., 192
solvent 46

solvent-assisted micromolding (SAMIM) 489
solvothermal synthesis 65

spark plasma sintering (SPS) 189ff.
— microstructural prototyping 203

— process 196

—setup 194

specific surface area

— particle 351

specimen preparation 371
spectroscopic technique

— bulk chemical identification 345f.
speed-stroke grinding 249

spinel 451, 502

— magnesium aluminum spinel 319
— polycrystalline 184

spray-drying 30f.

sputter deposition 270ff.

stamp 489

static high-pressure technique 502
stereolithography-based method 422
stishovite 502, 508

Stober method 124

Stoke’s equation 358

streaming potential 353

strength of bonded joints 220

stress

— contact 217

- residual 2171

structural ceramics 182
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Index

subtractive method 429

substrate manipulator 287

supercritical processing 65

superplastic ceramics 453

superplastic joining 233

superplasticity 206

surface analysis 50

surface characterization 349

surface chemistry analysis 349

surface-enhanced Raman spectroscopy
(SERS) 348

synthesis engineering 72

t

table drive system 249

tape

— crack-free 46

tape casting 39ff., 52, 422

— machine 44

— process variation 41

tetraalkoxysilane 123

tetraethoxysilane (tetraethyl orthosilicate,
TEOS) 123, 458

tetragonal zirconia polycrystal (TZP) 205

tetramethoxysilane (tetramethyl orthosilicate,
TMOS) 123, 458

textured ceramics

— hydrothermal powder 86

thermal gravimetric analysis (TGA) 349

thermal injection molding 489

thermally activated chemical vapor deposition
(TA-CVD)  302f.

thermodynamic modeling 70

thermoplastic blend

— compounding 404

thermoplastic coextrusion 401

thermoplastic green machining 400

thermoplastic—ceramic compound

— volumetric change 405

thermoplastics ~ 395ft.

— ceramic forming 397

— ceramic processing 396

— crystallinity 403

thin-film deposition 271

— metal oxide 315f.

— precursor 315f.

thin-film transparent electrode 296

Thompson-Freundlich equation 145

time-of-flight ion scattering and recoil
spectroscopy (TOF-ISARS) 283

time-resolved X-ray diffraction (TXRD) 354

tin

—-Sn0O, 323

titanate

- (Ba,S1)TiO; film 273
titania 104, 293
— precursor 314

- TiO,/Al,O; system 104

tooling principle 21
toroid-type cell 503
total pore surface area 3

66

transamination process 461

transducer effect 294

transient liquid phase (TLP) 241f.
transition electron microscopy (TEM)
transition metal oxide (TMO) 294
transmission optical microscopy 373
transparent conducting oxide (TCO)

semiconductor 295f.

trimethylaluminum (TMA) 306
1,3,5-trisilacyclohexane-carbosilane 131
truncation edge length (TEL) 507

tungstate 74

two-photon stereolithography 488
two-step sintering 156, 444ff.

~Y,0;, 445ff.

u

ultra-high-temperature ceramics

(UHTC) 211

ultrahigh-vacuum CVD (UHV-CVD)
ultrahigh-vacuum environment

ultrasonic-assisted grinding 256

— process description 25
uniaxial compaction 22
— practice 19

6

uranium nitride (UN) pellet 212

v
vacuum technique 350
vanadate 74

vapor-phase deposition 287

—oxide 268ff.

350

vinyl polymerization (addition) process
viscous polymer processing (VPP)
(VPP) 404

viscous-phase processing

volatile organic compound (VOC)

volume pore size distribution 366

42

423

346

303

461

volume-controlled feed shoe system 19

voxel 258

w

wadsleyite 508

Walker-type module 507

wavelength-dispersive spe
(WDS) 347

Weibull failure analysis

Weir technique 41

ctroscopy

217, 231



wet chemical method 65

wet sieving 363

wet-bag isostatic pressing  25ff.
wetting  221ff.

withdrawal tooling system 22

X

X-ray fluorescence (XRF) 347

X-ray microanalysis 346

X-ray photoelectron spectroscopy (XPS)
xerogel 122

350

Y

yield diagram 72

Young— Dupré equation 223
Young’s equation 223
yttria  445ff.

Index

—doped 448ff.
— two-step sintering  445ff.
—undoped 448ff.

yttria-stabilized zirconia (YSZ) 241, 402, 451
z

zeolite 74

zeta-potential 353

zinc

— Al-doped ZnO (AZO) 270fF, 295

— dimethylzinc (DMZn) 320

— Ga-doped ZnO (GZO) semiconductor 295
— ZnO thin film 320

zirconia dense ceramics 80

zirconia powder

— hydrothermally synthesized 80

zirconium oxide 298
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