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199, 206, 209-11, 215-16,
222,224

monoclinic phase transformation
19,158

monoclinic zirconia polymorphs 8,
181, 223, 225

monoclinic ZrO, phases 214, 223,
225

non-destructive evaluations 27,
59,61

osteoarthritis 9, 12,195-97

osteolysis 3,6, 14, 146, 180

oxide bioceramics 48-49

oxygen off-stoichiometry 201, 205

oxygen vacancy annihilation
192-93

patella 10-11

piezo-spectroscopic effect 43,150

pin-on-ball geometries 66-67

plastic deformation 63, 69, 72,
126,128

point defects 118,120, 122, 129,
141

polycrystalline alumina
biomaterials 65
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Index

polycrystalline zirconia 137,139,
154,159-60

polyethylene 6, 14,17-18, 21, 27,
72,80,82,113,154, 180, 189,
197

ultra-high molecular weight

16-17

polyethylene liners 3,16-17, 113,
115,138,180, 195, 197

prostheses 4-5,17,38,113

proton defects 153

Raman spectroscopy 23-26,
31, 38-45, 64,98, 149-51,
154-55,168,172,176, 179,
190, 206, 219, 261, 266, 313,
330, 333, 348, 493-94, 504
back-scattered 504
confocal 237, 239,333,422,473
near-infrared 484-86
polarized 23-24,330, 370, 382,
396
rare-earth elements 46, 79
residual stresses 63, 73-75, 78,
98-99,103-7,109, 111-12,
115-16, 145, 155, 157-58,
174,201-2,211-12,223-24
revision surgeries 2,5, 15-16, 21,
196
roughening 159, 180

scanning electron microscopy
(SEM) 24-25,32-33,45-47,
50-54, 59,84, 111,113,132

SEM see scanning electron
microscopy

SENB see single-edge-notched beam

silicon impurities 192, 195

single-edge-notched beam (SENB)
57-58
sliding, alumina surfaces 113
statistical sampling 26
Stokes scattering 40
stress fields, crack-tip 148, 150
stress-induced phase
transformation 150
stress-induced tetragonal-
tomonoclinic transformation
151
stylus profilometer 34, 38
surface artifacts 52
surface blistering 155
surface blisters 156
surface characterization methods
31,33
surface chemistry 29,71, 144
surface cracks 113
surface damage 38, 62,80,97,113
polishing-induced 53
surface damage accumulation
mechanisms 69
surface deterioration 155, 180
surface disruption 108,113
surface grain detachment 112
surface lattice strain 120
surface microcracks 111,138
surface modifications 44, 64, 147,
206
surface monolayers 143
surface plasticity 128
wear-induced 126
surface protuberances 94
surface residual stresses 97, 99,
101,103, 105,107,109, 111,
113,115,117
surface roughening 180, 223
surface roughness 31, 37-38, 63,
146, 150, 160, 187, 197
surface scratches 104
surface strain 154
localized 49



tetragonal distortion 142,171

tetragonal grains 153, 167

tetragonal zirconia 164, 200, 205,
208,213

tetragonal zirconia phases 170,
223-24

THA see total hip arthroplasties

total hip arthroplasties (THA) 2,
15

total joint replacement 1-2

toughening 55,59, 159, 161, 163,
165,167,169,171,173, 175,
177,179, 208, 214

toughening effect 149, 178, 214,
217

toughening mechanisms 54-55,
57,59,150-51, 198, 208, 214

transformation toughening 55-56,

148,152,215
tribochemical reactions 68-69,
119,123
tribology assessments 61, 63, 65,
67,69

UHMWPE see ultra-high molecular
weight polyethylene

ultra-high molecular weight
polyethylene (UHMWPE)
25-26,44-45

wear 16, 22,30,37,44, 61, 64-65,
68-69, 74, 84, 86, 89, 103,
118-19, 219

extensive 16

Index

induced 113
stripe 83,86-87, 95
wear damage, role of chemistry in
118-19,121, 123,125,127
wear debris 4, 69,71-72,180
wear mechanisms 83, 85,99, 111,
113,127
Weibull modulus 134-35, 150, 197

yttria 49,167,175

zirconia 5,18-19, 49, 63-64,
137-39, 141, 143-49,
152-53,159, 171,176, 180,
203-4, 206, 208

pure 139,141,203

zirconia ceramics 57,138, 143,
148,151-52, 154, 168, 197

zirconia femoral heads 18-19, 49,
154,158, 188-89, 197

zirconia heads 18, 138,158,179,
181, 183,185, 187, 189, 191,
193,195,197

zirconia hip joints 154, 157

zirconia materials, stabilized
144-45,151, 159

zirconia-toughened alumina
(ZTA) 199, 207-8, 212,
214-17,220

ZTA see zirconia-toughened
alumina

ZTA composites 208, 214-15

ZTA microstructure 209-10,
215-16
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