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Alumina. See Aluminum oxide
Aluminum oxide (AL,0,), 8, 22, 28,
349-355

in vitro, 407, 410, 423425, 427, 431,
450, 470
in vivo, 394, 407, 410, 424, 431, 450

MTT assay, 407, 409
mullite, 371, 428430, 451, 452, 454
osteoconductive, 423
pseudomonas, 436
S. epidermidis, 405, 410, 436, 439
sensitization, 410
Staphylococcus aureus, 404, 436, 440
TCP, 423, 425, 426

B.C, 30, 278, 280

Ball milling, 92

Biomaterials, 8, 394, 396
Aeruginosa, 436
ALP, 408, 409, 424, 437
albumin, 406
alkaline phosphatase, 408, 409
antibacterial, 435, 436, 437, 447
bacterial adhesion, 400, 402—404

bacterial Infection and biofilm, 400, Bonding, 14
401 covalent, 18
bioactive, 398, 414 dipoles, 21

biocompatibility, 397, 406 directionality, 18

bioinert and biotolerant, 397 hybridization, 18

bioinert ceramics, 422, 424, 425 Tonic, 15

biomineralization rate, 468, 469, 470 Pauling’s rule, 19
bioresorbable, 398 r/r, ratio, 20

bone cells, 163, 428 secondary, 21

CaP, 422, 423, 425, 426, 428, 429 Brittle fracture, 34, 37, 38
carcinogenicity, 410 cohesive strength, 34, 35
cell culture, 407 Griffith’s theory, 34, 37, 43
CFU, 410 Inglis’ theory, 35
cytocompatibilty, 398 Irwin’s theory, 39
cytotoxicity assay, 407
E. coli, 439, 440, 442
fibrinogen, 401, 406
fibronectin, 406

CaP, 422, 423, 425431, 434
Ceramic powder heating, 107
direct heating, 107
genotoxicity, 410 indirect resistance, 107
glass-ceramics, 417, 418 inductive, 107
hard tissues, 394, 396 Ceramics
hemocompatibility, 410 nanostructured, 323, 324, 3335, 341, 342
hydroxyapatite (HAp), 70, 371, 422, 434, non-oxide, 128
437, 441, 449, 459 oxide, 132
implantation and histopathology, 410 strength variability, 42
in situ, 437 weakest link fracture , 42, 44
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Coatings, 10, 31, 103, 127, 132, 137, 138,

141, 144, 158, 160-170, 341, 342,
413-417, 424, 459470
Coating technique, 142
cold spraying, 149
detonation gun (D-gun), 145
electric arc spraying, 478
flame spray, 142
high velocity oxy fuel spraying, 144
plasma spray, 150
Coefficient of friction. See under Wear
Cracking, 34, 40
crack initiation, 125, 127, 228
crack length, 41
crack propagation, 37, 50, 60, 62, 111,

127, 132, 178, 181, 244, 249, 334, 338

indentation microfracture (IM), 56

indentation load, 41, 56, 57

indentation strength bending (SB), 58

long crack methods, 53

single edge notched beam (SENB), 54

single edge V-notched beam (SEVNB),
54

Fracture toughness, 34, 39-43, 53
crack growth resistance, 60
R curve, 180, 198

Grain boundary, 60, 76, 88, 99, 111, 187,
188, 265, 271, 276, 293, 295, 311,
324, 329, 331, 334, 338, 339, 356,
366, 368, 369

Hydroxyapatite (HAp), 70, 422431,
434-437, 439, 442, 443, 451-458
High temperature ceramics, 259, 308, 311
influence of nonmetallic additives, 271
oxidation kinetics, 313

phase diagram and crystal structure, 260

TiB,, 261
Hot hardness, 305, 311

MAX phases, 235,.239
Ti;SiC,, 138, 237-239, 240, 243-255
Mechanical alloying, 69, 70, 263
Mechanical properties, 221, 325-332
compressive strength, 50

depth sensing Instrumented Indentation,
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elastic modulus, 52

flexural strength, 51, 311

four-point bend, 51, 52, 54, 243

fracture strength, 336

fracture toughness, 53, 333

high temperature, 311

hot hardness, 312

instrumented microindentation
measurements, 48

nanoindentaion, 226, 431, 460, 465

residual strain-induced property, 294,
299

Vickers bulk indentation measurements,
48

Mullite, 372, 429, 430, 451, 452, 455

Nanocrystalline materials/properties, 68-70,

73, 132, 161, 246, 262, 265, 266,
323-343

Nanostructured ceramics

challenges, 328

developing processes, 330
enhanced sintering mechanism, 331
mechanical properties, 331

non oxide composites, 367

oxide composites, 348
stress-sensing nanocomposites, 373
superplasticity, 338

synthesis, 326

WC- Zr0O,, 381

Non-oxide ceramics, 7, 30, 128, 367

boron carbide (B,C), 31, 266, 271, 283
silicon nitride (SisNy), 47, 216, 367, 370
silicon carbide (SiC), 47, 301, 372
titanium boride (TiB,), 68, 287

titanium carbide (TiC), 372

tungsten carbide (WC), 61, 71, 373, 376
zirconium boride (ZrB,), 287

Oxide ceramics, 28, 132

Al,O;, 8, 22, 28, 349-355

yttria-stabilized tetragonal zirconia
(YSZ), 11, 177, 178, 203, 359

zirconia, 9, 67, 68, 176, 355, 357, 371,
377

Phase diagram, 177, 260, 426
Phase transformation thermodynamics, 179,
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Powder purity, 91
Powder synthesis, 68, 71

Self-propagating high-temperature synthesis

(SHS), 70, 231, 262
SiAION, 10, 88, 128, 129, 215-232,
254

Simulated body fluid (SBF), 414, 416, 417,

427, 450-458, 463, 468
Sintering, 76, 90
densification, 84, 269, 271
grain growth, 84-86, 88, 89, 91
lattice diffusion, 76, 80, 83, 84, 87
liquid phase sintering (LPS), 78, 88
pressure-less sintering, 77-78, 97, 98,
265, 267, 271, 282, 330-331, 437
reactive sintering, 98-99
solid state sintering, 82
spark plasma sintering (SPS), 116
surface diffusion, 82
thermodynamics, 90
Si3N,, 217, 366, 369
SiC, 6, 300, 371
Structure, 21
antifluorite structure, 24
carbide structure, 30, 31
cesium chioride structure, 23
fluorite structure, 23
ilmenite structure, 26
perovskite structure, 26
rock-salt structure, 22
rutile structure, 24
silicate structure, 26
spinel structure, 25
wurtzite structure, 22
zinc blende structure, 23

Surface roughness, 166, 283, 369, 404, 461,

463

Thermal spraying
cold spraying, 149
detonation gun, 145
electric arc spraying, 148

flame spraying, 142

high velocity oxy-fuel, 144

plasma spraying, 150-154

splat formation, 154-156
Thermo-mechanical processes, 94

cold isostatic pressing (CIP), 96

cold pressing, 94

direct extrusion, 108

backward extrusion, 110

hot isostatic pressing (HIP), 110

hot pressing (HP), 105

hot rolling, 112

sinter forging, 114

spark plasma sintering (SPS), 117
Titanium boride (TiB,), 68, 286
Titanium carbide (TiC), 371
Toughening mechanisms, 59

bridging zone, 61

process zone, 60
Tribology, 449

lubrication effect, 452

fretting wear, 127, 454

laser surface treatment, 461

nano scratching, 461

pin-on-disk, 464
Tungsten carbide (WC), 71, 372, 380

Wear
coefficient of friction, 167, 245-248, 417,
450, 452, 463
lubrication, 96, 108, 126, 167, 253, 448,
450, 451, 456, 457, 460, 464
wear resistance, 127, 166, 451, 454
wear volume, 167, 451, 461

Yttria-stabilized tetragonal zirconia
polycrystal (Y-TZP), 11, 177, 178,
203, 359

See also under Oxide ceramics

Zirconia (ZrQ,), 9, 67, 68, 176, 355, 357,
371, 377
Zirconium-boride (ZrB,), 287





