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acid durability 116
 
anisotropy 23, 29, 74, 230
 
annealing point I31 
apatite formation, mechanism 155, 159
 
athermalization 301, 302
 
atomic force microscopy 247
 

bandwidth 300
 
basalt 185
 
batteries (Li) 351
 
bending strength 96
 
bioactive properties ]55, 162, 182
 
biocompatibility 3
 
BIOGLASS@ 155,156,312
 
biomaterials (see also dental biomaterials)
 

bioactive 155-]57,182
 
dental restorative 87. 130
 

BIOVERIT@ 138, 16~162. 193,225,313,
 
314-315
 

branching 70
 

cabbage-head mica 141. 210
 
cathodes 351
 
CERABONE®A-W 157,313
 
Ceramic Matrix Composites 39
 
Ceran® 95
 
CERAVITAL® 158-159,314
 
Cercor® 98
 
chain silicates 6
 
chemical machining 72
 
chemical stability/durability 80, 105
 
cleavage 8, 110
 
coefficient of thermal expansion (CTE) 87,
 

130,209.215,259,272,304-308,
 
35],352,353
 

color 3, 96, 248
 

composite. of glass-ceramic and high­

strength polycrystalline ceramic
 
335-342
 

concentration quenching 285
 
configuration-coordinate diagram 287.
 

288
 
continuous cooling temperature (CCT)
 

diagram 82, 242, 243
 
cookware 97
 
Coming Incorporated 95,98, 138, 269
 
crack deflection 110
 
crack opening displacement (COD) 249
 
Cr-doping 112
 
Crys-Cera® 190
 
crystal growth 59, 70, 71
 

activation energy 67
 
anisotropic growth 60, 62, 189
 
crystal growth rate 59, 66, 67, 234
 
crystal size 64, 172, 180
 
number of crystals 64, 172, 180
 
Ostwald ripening 172, 180, 213
 
primary growth 60
 
secondary growth 60
 
surface growth 60, 68. 126-130, 157,
 

177-]79
 
volume/internal growth 75-88, 159-] 64,
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crystal phases
 

acmite 186
 
agrellite 8, 148
 
akermanite 7, 151
 
A4TiOs nuclei 133
 
albite 25, 30
 
AlP04 34
 
amphibole 151
 
anatase 100
 
anorthite 6
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crystal phases (cont'd) 
apatites 32,151. 155, 155-179,237, 

331-336,341
 
barium silicate 8
 
beryl 5,28
 
biological apatites 34, 155, 178
 
calcium hydroxyapatite 32, 156
 
calcium metaphosphate 36, 187, 190
 
canasite 8,72, 145,148,149,151,230,
 

266
 
carnegieite 14, 207
 
celsian 30, 99, 131, 132, 134
 
chkalovite 79
 
chondrodite 136, 137. 260
 
chrysoberyl 28
 
clinoenstatite 110
 
clinopyroxene 14, 15
 
cordierite 7,27,28,29,30,74, 105, 106,
 

108, 109,208, 214, 250
 
cristobalite 84, 103, 108, 154, 207, 208
 
diopside 7,151,164,186
 
disphosphates 35
 
enstatite 6, 7, 105, 106, 108, 109, 110,
 

111, 186,231,232,266
 
eucryptite 15, 305
 
fedorite 148
 
feldspar 79
 
fluoborate 137
 
fluorarnphibole 7
 
fluorite 148
 
fluoroapatite 33,159-164,173-177
 

needlelike 165-178, 237, 331-336,
 
341
 

fluorocanasite 149
 
fluoromica 8, 135, 208, 250
 
fluorophlogopite 8, 159-164, 184,
 

219-230
 
fluorrichterite 7, 151
 
forsterite 5, 6, 105, 111, 137
 
frankamenite 150
 
fresnoite 233
 
gahnite 20,117,120,209,265,285
 
gallate spinel 130
 
gehlenite 7, 22
 
geikielite 164
 
hexacelsian 131
 
humite 7
 
indialite 2, 106
 
kalsilite 23, 25, 26, 30, 102, 103
 
kaolinite 6
 
karrooite 106, 106, 109
 

keatite 207
 
leucite 23,25,30,31, 113. 126-130,
 

173-179,208,214,328,329,330,
 
331,333,335
 

LiNbO, 235
 
Li2ZrSi60 15 197
 
lithium disilicate 8,49,51,75,207,236,
 

253,267,268,322-342
 
lithium metasilicate 8,49, 51, 75, 253.
 

322-342
 
lithium orthophosphate 36, 84
 
magnesium ferrite 184
 
magnetite 185
 
melilite 7, 353
 
merwinite 151
 
metaphosphate 36
 
mica 74, 135, 159
 
milarite 29
 
miserite 72
 
monticellite 151
 
mullite 90, 131. 132,134,282,284,288
 
muscovite 6
 
NASICON 351
 
nepheline 9,12,14,23,24,25,26,30,99 
nephrite jade 148
 
norbergite 7, 63, 136, 208, 260
 
olivine 185
 
orthoclase 6, 25, 30
 
orthophosphates 34
 
osumilite 27,29,30 
oxyapatite 177-179
 
petalite 109
 
phlogopite 135, 136, 138, 144, 160, 208,
 

250,260,219-230
 
alkali free 141, 142
 
tetrasilicic 142, 143
 

plagioclase 185
 
pollucite 30, 31, 102, 103
 
potash feldspar II 3
 
protoenstatite 110
 
pseudobrookite 208
 
pyroxene 185
 
rhenanite 166, 179-181
 
roedderite 30
 
rutile 97,999,106,109,133,208 
sillimanite 90
 
sinhalite 137
 
spinel 39, 118, 120, 121, 130, 144, 184,
 

208,210,265,266,286
 
spodumene 14
 
Sr-feldspar 131, 132
 

taeniolite 152
 
thortveitite 5, 35
 
tielite 131. 132. 134,304 
Ti02 37
 
tohdite 133
 
tremolite 6
 
tridymite 101
 
vi rgilite 13
 
whitlockite 164
 
willemite 6,7, 116. 119
 
wollastonite 7.72, 114, 115, 116, 157,
 

214
 
yttrium aluminate garnet (YAG) 301
 
zincite 116, 119
 
zircon 109,321 
zirconia 106,109,116.141, 144, 145,
 

148. 149
 
zirconium titantate 211
 
Zr02 38,336
 
zr02, monoclinic, baddeleyite 198
 
zr02, tetragonal 198, 336
 
a-quartz 107, 109,208,210
 
~-eucryptite 12. 19, 22, 93, 209,
 

301-307
 
~-quartz 92-94,96,97, 107, 109, 116,
 

118, 119,207,208,209,212,271 
~-spodumene 12-14,20,22,74,92-94, 

97,98, 1l0, 112,207,212,213, 25( 
~-wollastonite 35
 
K-alumina 133
 

crystallization 59,91, 148, 149,216,230
 
oriented 234
 
surlace 214,218,234 
twofold 173, 178, 331
 

Cryston® 348
 

deformation 139
 
dendrites 109, 218
 
dendritic crystallization 70, 71, 72, 218
 
density 4, 116, 352
 
dental biomaterials, restoratives 240,
 

315-342
 
Ceramco® 335
 
Crys-Cera® 190
 
DICOR® 138, 143,260,264,317,327, 

328
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glass-ceramic and oxide ceramic 336,
 

340
 
ingot 319
 
IPS d.SIGN® 331-335
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253, 267, 268, 322-342
 
lithium metasilicate 8,49, 51, 75, 253,
 

322-342
 
lithium orthophosphate 36, 84
 
magnesium ferrite 184
 
magnetite 185
 
melilite 7, 353
 
merwini te 151
 
metaphosphate 36
 
mica 74, 135, 159
 
milarite 29
 
miserite 72
 
monticellite 151
 
mullite 90,131, 132, 134,282,284,288
 
muscovite 6
 
NASICON 351
 
nepheline 9,12,14,23,24,25,26,30,99
 
nephrite jade 148
 
norbergite 7, 63, 136, 208, 260
 
olivine 185
 
orthoclase 6, 25, 30
 
orthophosphates 34
 
osumilite 27, 29, 30
 
oxyapatite 177-179
 
petalite 109
 
phlogopite 135,136,138,144,160,208,
 

250,260,219-230
 
alkali free 141, 142
 
tetrasilicic 142, 143
 

plagioclase 185
 
pollucite 30, 31, 102, 103
 
potash feldspar 113
 
protoenstatite 110
 
pseudobrookite 208
 
pyroxene 185
 
rhenanite 166, 179-181
 
roedderite 30
 
rutile 97, 999, 106, 109, 133, 208
 
sillimanite 90
 
sinhalite 137
 
spinel 39,118,120,121,130,144,184,
 

208, 210, 265, 266, 286
 
spodumene 14
 
Sr-feldspar 131, 132
 

taeniolite 152
 
thortveitite 5, 35
 
tielite 131, 132, 134, 304
 
TiOz 37
 
tohdite 133
 
tremolite 6
 
tridyrnite 101
 
virgilite 13
 
whitlockite 164
 
willemite 6, 7, 116, 119
 
wollastonite 7,72, 114, 115, 116, 157,
 

214
 
yttrium aluminate garnet (YAG) 301
 
zincite 116, J19
 
zircon 109,321
 
zirconia 106,109,116,141,144,145,
 

148, 149
 
zirconium titantate 211
 
ZrOz 38,336
 
zrOz, monoclinic, baddeleyite 198
 
zr02, tetragonal 198, 336
 
a-quartz 107, 109,208,210
 
~-eucryptite 12, 19,22,93,209,
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~-quartz 92-94,96,97, 107, 109, 116,
 

118,119,207,208,209,212,271
 
~-spodumene 12-14,20,22, 74, 92-94,
 

97,98,110,112,207,212,213,250
 
~-wollastonite 35
 
K-alumina 133
 

crystallization 59,91, 148, 149,216,230
 
oriented 234
 
sunace 214, 218, 234
 
twofold 173, 178, 331
 

Cryston® 348
 

deformation 139
 
dendrites 109,218
 
dendritic crystallization 70, 71, 72, 218
 
density 4, 116, 352
 
dental biomaterials, restoratives 240,
 

315-342
 
Ceramco'g) 335
 
Crys-Cera® 190
 
DICOR® 138, 143,260,264, 3J7, 327,
 

328
 
Ex-3 PRESS® 335
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340
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IPS e.max® 316-342
 
IPS Empress® 127-130,316,319.
 

320--340
 
IPS InLine® 335
 
leucite-apatite 331
 
leucite based 319-340
 
lithium disilicate 322-342
 
machinable 327-330
 
on metal framework 331
 
moldable 317
 
3G™ OPC® 324
 
veneering 331, 335-342
 

dental restoration 126-130, 319-342
 
devitrification 73
 
dielectric properties 105
 
differential scanning calorimetry (DSC) 82,
 

168
 
differential thermal analysis (DTA) 82, 83
 
diffusion controlled reaction 67,233
 
dispersion toughening 149
 
displacive transformations 9
 
ductility 139
 

EDX-analysis 170--171,174
 
elastic modulus 108,266,307,310
 
electromelting 105
 
electro-optic switching 309
 
emission 285, 286
 
epitaxy 50,52,137
 
equilibrium 207
 
eutectic melting 15
 
evolved gas analysis 245
 
excited-state absorption 285, 288
 

fiber Bragg grating 301,302,308
 
flaw resistance 108
 
flexural strength 99,100,108,112,131,
 

143, 154, 352
 
fluorescence (:Iuminescence) 290, 297, 299
 
fortification by leaching 108
 
Fotoceram® 72, 78, 253-258
 
Fotoform® 78, 217, 253-258
 
Foturan® 254, 256, 259. 260
 
fracture surface energy 112
 
fracture toughness 110, 131, 144, 148, 150,
 

154,231
 
framework silicates 6
 
fuel cells 352-353
 

gas-ceramics 196
 
Gibbs free energy 73
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glass-ceramic applications 252-353
 
consumer 252-269
 
dental (see dental biomaterials,
 

restoratives)
 
medical 312,315
 
optical 288-311
 
technical 252-269
 

glass-ceramic frits 29, 81
 
glass-ceramics, general
 

advantages 1
 
composition 1
 
definition 1
 
design of 4
 
processing 2
 
properties 1
 

glass-ceramics, types
 
alkaline-phlogopite glass-ceramics
 

133-141
 
anosovite-type glass-ceramics 49
 
apatite glass-ceramics 155, 157, 158,
 

192-194,326,341
 
apatite-canasite glass-ceramics 151
 
apatite-Ieucite glass-ceramics 173-179,
 

331-336
 
apatite-magnesium titanate glass­


ceramics 164, 165
 
apatite-wollasonite glass-ceramics 56,
 

157, 158
 
basalt glass-ceramics 185-187
 
canasite glass-ceramics 149, 150, 230
 
celsian-mullite-tielite glass-ceramics
 

134
 
chain silicate glass-ceramics 229
 
cordierite glass-ceramics 56, 105
 
cordierite-enstatite glass-ceramics 108
 
enstatite glass-ceramics 110, 231
 
enstatite-zircon glass-ceramics 146, 232
 
enstatite-~-spodumene glass-ceramics
 

111
 
fluormica glass-ceramics 250, 260-264
 
fluorrichterite glass-ceramics 154
 
forsterite glass-ceramics 112-114,
 

293-297
 
gahnite glass-ceramics 288
 
lanthanum fluorite glass-ceramics
 

288-293
 
leucite glass-ceramics 126-130, 247,
 

315-342
 
lithium aluminosilicate glass-ceramics
 

250
 

lithium dilicate glass-ceramics 75-87,
 
253-259,315-342
 

lithium metasilicate glass-ceramics 78,
 
329
 

lithium silicate glass-ceramics 250
 
metaphosphate glass-ceramics 187-190
 
mica glass-ceramics 53, 62, 138, 140,
 

220
 
mica-apatite glass-ceramics 159-164,
 

314
 
mica-ferrite glass-ceramics 182-185
 
mica-zirconia glass-ceramics 143-145
 
mullite glass-ceramics 91, 282, 284,
 

288
 
needlelike apatite glass-ceramics
 

165-173,237,341
 
oxyfluoride glass-ceramics 288-292
 
photosensitive glass-ceramics 253
 
pollucite glass-ceramics 105
 
pollucite-mullite glass-ceramics 104
 
rare-earth-doped glass-ceramics
 

288-293, 300
 
rhenanite glass-ceramics 179-181
 
slag sital glass-ceramics 123-126
 
spinel glass-ceramics 120-122, 130, 131,
 

265, 266, 299
 
tetrasilicic mica glass-ceramics 142
 
willemite glass-ceramics 119, 293
 
wollastonite glass-ceramics 114-116
 
zincite glass-ceramics 120, 311
 
Zn-stuffed ~-quartz glass-ceramics
 

116-119
 
~-eucryptite glass-ceramics 304-306
 
~-quartz solid solution glass-ceramics
 

60,93-97,271-277
 
~-quartz ss-spinel glass-ceramics 122
 
~-spodumene glass-ceramics 250, 251
 
~-spodumene solid solution glass-


ceramics 60,62,97-99,210
 
glaze 100, 154
 
grain growth
 

diffusion-controlled growth 71, 234
 
primary 73
 
secondary 73, 86
 
steady-state growth 71
 

hardness 4, 107, 108, 116
 
hermetic sealing 352
 
high resolution scanning electron
 

microscopy (HR-SEM), 85
 

high resolution transmission electron
 
microscopy (HR-TEM) 170-171,
 
212,213
 

high temperature X-ray-diffraction
 
(HT-XRD) 82-84, 168
 

human osteoblastic cells 181
 
hysteresis 306
 

implantology 193
 
indentation 139
 
integrated lens arrays 281, 282
 
intergranular stress 29
 
inversion 30, 31
 
ion coloring 96
 
ion exchange 99, 100, 101
 
ionic conductivity 4, 351
 

joining materials 352-353
 

kinetics 45
 
Krc (see toughness)
 

lasers 285, 288, 297, 309
 
latent heat of crystallization 70
 
layered silicates 6
 
light emitting diodes (LEDs) 301
 
light scattering 108
 
liquidus 74, 112
 
Lowenstein's Rule 20,303
 
luminescence 92, 219, 282, 284-286
 

machinability 137, 143,260-264
 
by CAD/CAM 130,327,328
 

Macor® 138, 260-263
 
magnetic memory disk substrates 265-268
 
magnetic/ferromagnetic properties 183
 
metastable phases 207
 
microcracks 139, 304-307
 
microstructure 1,2,96, ]04, 136, 146, 153
 

207, 209-251
 
acicular 148, 230
 
cabbage head 222-228
 
cellular membrane 211-213
 
coast-and-island 104, 2]4
 
crystal network 235
 
dendritic 216-218
 
house-of-cards 137, 140,210, 219, 220
 
interlocking 108
 
lamellar twinned 23 I, 232
 
nanocrystal 237
 



lithium dilicate glass-ceramics 75-87,
 
253-259,315-342
 

lithium metasilicate glass-ceramics 78,
 
329
 

lithium silicate glass-ceramics 250
 
metaphosphate glass-ceramics 187-190
 
mica glass-ceramics 53, 62, 138, 140,
 

220
 
mica-apatite glass-ceramics 159-164,
 

314
 
mica-ferrite glass-ceramics 182-185
 
mica-zirconia glass-ceramics 143-145
 
mullite glass-ceramics 91, 282, 284,
 

288
 
needlelike apatite glass-ceramics
 

165-173,237,341
 
oxyfluoride glass-ceramics 288-292
 
photosensitive glass-ceramics 253
 
pollucite glass-ceramics 105
 
pollucite-mullite glass-ceramics 104
 
rare-earth-doped glass-ceramics
 

288-293, 300
 
rhenanite glass-ceramics 179-181
 
slag sital gl ass-ceramics 123-126
 
spinel glass-ceramics 120-122, 130, 131,
 

265, 266, 299
 
tetrasilicic mica glass-ceramics 142
 
willemite glass-ceramics 119, 293
 
wollastonite glass-ceramics 114-116
 
zincite glass-ceramics 120, 311
 
Zn-stuffed ~-quartz glass-ceramics
 

116-119
 
~-eucryptite glass-ceramics 304-306
 
~-quartz solid solution glass-ceramics
 

60,93-97,271-277
 
~-quartz ss-spinel glass-ceramics 122
 
~-spodumene glass-ceramics 250,251
 
~-spodumene solid solution glass-


ceramics 60, 62, 97-99, 210
 
glaze I()(), 154
 
grain growth
 

diffusion-controlled growth 71, 234
 
primary 73
 
secondary 73, 86
 
steady-state growth 71
 

hardness 4, 107, 108, 116
 
hermetic sealing 352
 
high resolution scanning electron
 

microscopy (HR-SEM), 85
 

high resolution transmission electron
 
microscopy (HR-TEM) 170-171,
 
212,213
 

high temperature X-ray-diffraction 
(HT-XRD) 82-84, 168
 

human osteoblastic cells 181
 
hysteresis 306
 

implantology 193
 
indentation 139
 
integrated lens arrays 281,282
 
intergranular stress 29
 
inversion 30, 31
 
ion coloring 96
 
ion exchange 99, 100, 101
 
ionic conductivity 4,351
 

joining materials 352-353
 

kinetics 45
 
K1C (see toughness)
 

lasers 285, 288, 297, 309
 
latent heat of crystallization 70
 
layered silicates 6
 
light emitting diodes (LEDs) 301
 
light scattering 108
 
liquidus 74, 112
 
Lowenstein's Rule 20, 303
 
luminescence 92,219,282,284-286
 

machinability 137, 143,260-264 
by CAD/CAM 130,327,328
 

Macor® 138, 260-263
 
magnetic memory disk substrates 265-268
 
magnetic/ferromagnetic properties 183
 
metastable phases 207
 
microcracks 139, 304-307
 
microstructure 1, 2, 96, 104, 136, 146, 153,
 

207, 209-251
 
acicular 148, 230
 
cabbage head 222-228
 
cellular membrane 211-213
 
coast-and-island 104,214
 
crystal network 235
 
dendritic 216-218
 
house-of-cards 137,140,210,219,220
 
interlocking 108
 
lamellar twinned 231,232
 
nanocrystal 237
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nanocrystalline 94,96, 210, 212, 213
 
nature as example 236
 
relict 117,118,219,218
 

microwave absorption 10J
 
mirror blanks 97
 
modulus of rupture (MOR) 116, 119
 
morphology 1,148,152.208
 
multiplexing 301, 309
 

Narumi® 95
 
near-zero CTE 96, 98
 
Neoceram® 95
 
Neoparies 116
 
Nippon Electric® 95
 
nuclear magnetic resonance (NMR) 82, 85,
 

169,172
 
nucleating agents 8, 30, 86, 94, 95
 
nucleation 4,39,94,103,121,131,136,
 

lSI, 152,210,212,250,285,293
 
chemical potential 40
 
contact angle 42
 
critical nucleation size 42
 
epitaxy 50, 52
 
Gibbs free energy 41
 
heterogeneous 40,43,44, 77-87, 148,
 

149, 194,309
 
homogeneous 39, 77
 
JMAK equation 45
 
kinetics 39
 
metal nuclei 49
 
microimmiscibility 49
 
microphase-separation 50
 
nucleation number 47,48
 
nucleation rate 46, 48
 
by phase separation 112, 117, 118, 136,
 

151
 
steady- and nonsteady-state processes 46
 
at surface between amorphous droplet
 

and glassy matrix 84
 
surface nucleation 4, 54, 77, 111,
 

126-130,177-179
 
twofold 173, 178, 331
 
volume/internal nucleation 4, 49, 75-89,
 

111,159-164,175
 
Young's equation 44
 

OW-groups 77,155
 
opacity 3
 
opalescence 130
 
optical connectors 310
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optical effects 288-31I
 
absorption 285,298,299,310,311
 
amplification 288, 292, 294, 297,
 

309
 
bleaching 288
 
depolarization 289
 
dispersion 309
 
extinction 291
 
optical memory 285
 
quantum cutting 288, 293
 
upconversion 288, 289, 291
 

oxide ceramics 321
 

phase assemblage 4
 
phase diagrams 16,75,90, 104, 107, 1I2,
 

113, 127, 132,209
 
phase separation, amorphous 77,91,97, 

103,117,118,119,136,137,150, 
151,218,251 

phase transformation 213
 
phosphate(s) 20, 32
 

short-range structure 188
 
photonics 112
 
plasma displays 293
 
P04-tetrahedra, Q-groups 188
 
polishability 96, 266
 
polycrystalline silicon 266
 
polymorphs 297
 
powder compact 81, 175-179, 205,
 

245-247,322,344,350 
processing
 

extrusion 235
 
machining
 

CAD/CAM 327
 
CEREC® 327
 

molding/pressing 240, 320, 335
 
sintering 331-335
 
veneering 331, 335-342
 

properties 1, 2, 1I6, 132, 137,211,239,
 
240,247,255,258,259-265,268,
 
271
 

biological 2, 3, 250
 
chemical 2,80, 105,250,258,273,
 

352
 
combinations 2
 
electrical 2, 249, 250, 258, 352
 
machinability 2,8, 137, 220, 260,
 

327
 
magnetic 2, 183
 

mechanical 2,3,248,307
 
optical 2, 3, 278, 285
 
thermal 2,3,306,318,332
 

pump power 299
 

quantum efficiency 285, 299
 

radomes 109
 
range-tops 97
 
Rayleigh ratio 289
 
recrystallization 74
 
refining agents 96
 
refractive index 19,81
 
refractory 91, 105
 
relict spinodal 117, 1I8
 
residual glass 1, 74, 96, 107, 134, 285
 
ring silicates 4, 26
 
Rietveld refinement 243
 

salt bath 100
 
scaffold 156
 
scanning electron microscopy 85, 87, 88,
 

97,115,129,167,170-171
 
scattering 285, 309
 
Schott AG 95, 278
 
second harmonic generation 209
 
secondary phases 98
 
self-nucleation 103, 104
 
silica polymorphs 9
 

cristobalite 70
 
keatite 12, 20, 22
 
quartz 6, 15
 
short-range structure, Q-groups 188,
 

189
 
tridymite 9, 22, 24
 
a-cristobalite 11
 
a-quartz 9, 18
 
~-cristobalite II, 12
 
~-quartz 9,13,14,15,17,18,19,74
 

silicates 4
 
cyclosilicates 4, 7
 
inosilicates 6, 7
 
nesosilicates 4
 
phyllosilicates 6, 8
 
short-range structure 77,84, 188
 
sorosilicates 4, 7
 
tectosiJicates 6, 8
 

silver, colloidal 78
 
simulated body fluid (SBF) 157, 180
 

Si04-tetrahedralQ-groups 77,84, 188
 
solar cells 92, 266, 293
 
solar concentrators 281-285
 
sol-gel Ill, 156, 210
 
solid oxide fuel cell (SOFe) 352
 
solid solution 7, 12, 14,92,93,94,97,
 

107,109,134,207,209,210,
 
212
 

solid-state reactions 207
 
parallel 169, 179
 

spherulitic crystallization 70, 72
 
spinodal intergrowth 117,118,119,
 

251
 
strength, flexural 3, 80, 87, 96, 107, 130,
 

157
 
stress-strain 139
 
stuffed derivative 12,15,19,22-30,96,
 

100,115,116,117,118,119,
 
154
 

superconductivity 4
 
superlattice reflections 20
 
systems/chemical systems of glass-


ceramics
 
LizD-Fez03-PzOs-NbzOs 351
 
PzOs-CaO 187
 
PzOs-CaD-TiOz 191
 
PzO,SiOz-LizD-ZrOz 196-199
 
SiOz-AIz03-CaO 123-126
 
SiOz-AlzOj-CaD-NazD-KzD-PzOs-F
 

165-173
 
SiOz-AIzOj-CszO 102-104
 
SiOz-AlzOj-FeD-FezOj-KzO 182-185
 
SiOz-AlzOj-FeD-KzO 112, 113
 
SiOz-AlzOrKzO 218
 
SiOz-AlzOj-KzO-(NazO) 126-130
 
SiOz-Alz03-KzO-CaO-PzOs-F 218
 
SiOz-AhOj-LizO 13, 14, 50, 60, 61, 6:
 

63, 92
 
SiOz-AIzOj-MgO 51, 110,208
 
SiOz-AhOj-MgD-CaD-NazD-KzD­


PzO,F 159-164
 
SiOz-Alz03-MgO-CaD-ZrOz-F
 

143-145
 
SiOz-AlzOj-MgO-KzO 1I2, 113
 
SiOz-AI20 j-MgD-LizO 15, 16, 209
 
SiOz-AhOrMgD-ZnO 210
 
SiOz-AIzOj-MgD-ZnD-Li20 15, 19
 
SiOz-Alz0j-NazD-KzO 25, 26, 27
 
SiOz-AlzOrNazO 99
 



mechanical 2, 3, 248, 307
 
optical 2, 3, 278, 285
 
thermal 2,3,306,318,332
 

pump power 299
 

quantum efficiency 285, 299
 

radomes 109
 
range-tops 97
 
Rayleigh ratio 289
 
recrystallization 74
 
refining agents 96
 
refractive index 19, 81
 
refractory 91, 105
 
relict spinodal 117, 118
 
residual glass 1,74,96, 107, 134,285
 
ring silicates 4, 26
 
Rietveld refinement 243
 

salt bath 100
 
scaffold 156
 
scanning electron microscopy 85, 87, 88,
 

97,115,129,167,170-171
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