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Abrasives, 9
 
Accuracy, 91, 97-98, 99-100, 103
 
Air separator (whizzer), 24
 
Albite, 17
 
Alumina, 18
 

firing of, 74-75, 134
 
Andalusite, 19
 
Andreasen pipette, 144
 
Annealing, 65, 66
 
Anorthite, 17
 
Archimedes' principle, 105
 
Armor, aircraft, 13
 

Balance, 103-4
 
Ball clay, 16
 
Barium titanate, firing of, 75
 
Batch calculations, 114-25
 
Batch recipe, 118-22
 
Bauxite, 18
 
Bentonite, 16. See also Montmorillonite
 
Binder, 39-40, 48, 53, 54, 59, 69
 
Black body, 167
 
Blending, 30-36
 
Bloating, 73
 
Body preparation, 21-38, 39-68
 
Borax, 17-18
 
BTU (British thermal unit), 156
 
Burning. See Firing
 

Calibration of weighing instruments, 102
 
Caliper
 

micrometer, 99-100, 101
 
slide, 99, 100
 

Calorie, 156
 
Calorimeter, 157
 
Case hardening, 70
 
Cement, II
 
Ceramics
 

definition of, I
 
scope of industry, 3, 14
 

Ceramics publications, 13
 
Ceramics technical societies, 13
 
China, 5
 
China clay, 15
 
China process, 88
 
Chrome ore (chromite), 19
 
Chromium oxide, 18
 
Clay, 14
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Clay minerals, 14-17
 
formation of, 14-15
 

Color. See Glaze
 
Combustion, 76, 84
 
Compressive strength, 147, 150
 
Consistency curve, 200-203
 
Control chart, 95-96
 
Convection. See Heat transfer
 
Conveyors
 

belt, 27, 30
 
bucket elevator, 29, 30
 
fligh t 28, 30
 
pneumatic, 28, 30
 
screw, 27, 30
 
vibratory, 30
 

Cordierite, 17
 
Corrosion, 3-4
 
Corundum, 9
 
Creep, 147, 154-55
 
Cristobalite, 75
 
Crushers. See also Mills
 

cone, 23
 
dry pan, 22-23
 
gyratory, 21-22
 
hammer mill, 23
 
impact mill, 23
 
jaw, 21-22
 
smooth roll, 23
 
toothed roll, 23
 

Crushing and grinding, 21-24
 
Crystals, 13
 

kaolinite, 15
 
Cullet, 122
 
Cutter, wire, 41
 

Data treatment, 93-96
 
for particle size, 139-40
 

De-airing, 4Q--41
 
Decomposition, 73
 
Deflocculation, 50, 144
 
Density. See also Specific gravity
 

measurements, 107-9 ' 
of slips, 198-99
 

Depth gauge, 98
 
Devitrification, 5, 6, 61-62
 
Dew point, 70-71, 78
 
Dial gauge, 100-101, 102
 
Diamond,9
 

bsti
Typewritten Text
666 JON c2.

si5-20
Stamp



ocular, 127 
resolution, 126Hot pressing, 59--60 

Humidity, 70--72 
Flexural strength, 147. See also Modulus 

of rupture 
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Diaspore, 16, 18 
Dies. See also Molds 

dry pressing, 52-59 
extrusion, 42, 43 
hot extrusion, 59 
hot forging, 59 
hot pressing, 59-60 
injection molding, 47-48 
wet pressing, 44 

Dilatometer, 159 
Dinnerware, 7 

forming of, 45 
porosity of, 109 

Dolomite, 19 
Drawing, glass. See Glass, sheet; Glass, 

plate, forming of 
Drier, 70--73 

periodic, 71
 
rotary, 72
 
spray, 37-38
 
tray, 72 
tunnel, 71-72 

Drying, 69-73 
Dry pressing, 52-55 
DTA (differential thermal analysis), 138 
Dunting,75 

Elasticity, 147, 152, 160 
Electrical insulators 

firing, 78 
forming, 42, 44, 57 
materials for, 13 

Electrical properties, 3 
Electron microprobe, 136 
Electron microscope, 133. See also Scan

ning electron microscope 
Emery, 9 
Emissivity, 167 
Empirical formula, 117-18 
Enamels. See Porcelain enamel 
Etching, 132-33 
Explosive forming, 59 
Extrusion, 33, 40, 43 

Feldspar, 17 
Ferrites, 11, 12 

firing of, 75 
Fettling, 45 
Film forming, 48 
Filter press, 35, 37, 41 
Finishing, 69, 84-89 
Fireclay, 16-17 
Firing, 2, 69, 73-84, 147 

bisque, 88
 
glost, 88
 

Firing atmosphere 
composition of, 76 
oxidizing-reducing, 76 

Firing shrinkage. See Shrinkage 
Flame spraying, 61 
Flat glass. See Glass, sheet; Glass, plate 

INDEX 

Float glass. See Glass, plate 
Flow properties, 49-52 

of granulated material, 56 
Fluxes, 16, 17-18,73 
Forming, 39-68 
Formula batch, 119-21 
Formula batch weight, 121 
Formula weight, 115-16, 118 

for specific materials, 123-25 
Fracture, 39, 147 
Frit, 9, 86-88, 122 
Fuels, 84 
Furnace. See also Kiln 

glass melting, 82-84 
Fusion casting, 61 

Gas pressure bonding. See Hot isostatic 
pressing 

Glass, 5, 161 
forming, 61--68 
melting, 82-84 
MOR of, 149 
raw materials for, 5, 17, 18 
sieve analysis of raw materials, 143 
thermal shock test, 160 

Glass-ceramics, 5,6, 61--62 
Glass containers, 5, 62-65 
Glass fibers, 5, 62 

forming, 62-63 
Glass furnaces, 62--63, 65-66 

refractories for, 61 
Glass, plate 

fioa t process, 66-67 
grinding and polishing, 66-67 

Glass, sheet, 5 
forming, 65-66 

Glass pressing, 64, 65 
Glaze, 7, 85 

defects, 88
 
effect of composition on, 86
 
formulation, 120-22
 
thickness measurement, 102
 

Glazing, 85-89 
Grain growth, 76 
Grain size, 76, 129-30, 133, 145-46 
Granulation, 42, 53, 56, 59 
Graphite, 19,59-60 

density, 108 
Grinding. See Crushing and grinding 
Grinding of fired ware, 85 
Gypsum, 11, 19 

Hardness, 152-53 
Heat capacity, 156-57 
Heat transfer 

conduction, 157-58
 
convection, 157-58
 
radiation, 157-58
 

Hot extrusion, 59 
Hot forging, 59 
Hot isostatic pressing, 60-til 

" 
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Mi~Hydrometer, 144, 199 ce1'llJDlCl 
conllO • 

Ignition loss, ll6, 121 Microa
lllite, 16 Mil1ivo
Impact testing, 153-54 Mills.
Induction heating, 60 ball,
Injection molding, 46-48 . pebInsulating brick. See Refractones rod,Insulators. See Electrical insulators vib
Integrated circuits, II Mining,
Isostatic pressing, 54-59 Mixen. 

blungeli
Jiggering, 45 intenai1 

mix·mt 
Kaolin, 15-16 pug mi
Kaolinite, 15-17, ll5 ribbon,
Kiln, 69, 76-82. See also Furnace shell, ! 

periodic, 76-80 sigma'
downdraft, 77-78 Mixing,
elevator, 79-80 Modulul
shuttle, 78-79 Modulm 
updraft, 78 MoistUll 

rotary, ll, 80, 82 Molds. ,
tunnel, 71,80, 81 fusion 

Kiln furniture, 73 hot ii 
Kyanite, 19 inject 

isosta
Laminated glass, 68 jigger
Lead glasses, 18 ram J 
Lead oxides, 18 slip I 
Lehr, 65--66 MontrnLength measurement, 97-101, 158-59 Muffle,
Lime, 18-19 Mullite 
Limestone, 19 
Load.bearing capacity, 147-55 Nephel
Lubricant, 39-40 NewtOl 
LVDT, 159 Norma 

Nudea 
Magnesite, 19 . 
Magnesium oxide (penclase), 18-19 OpacH

dead-burning, 82 Optica
firing, 75 Optica
forming, 59 Ortho(

Magnetic ceramics, ll-12 Oxide,
Magnetic sepa~ator, ~4 ce:
Maturing (dunng finng), 73 Oxide
Mean, arithmetic, 94 
Mercury porosimetry, llO Particl
Metal-ceramic seals, 89 Partic' 
Metallizing, 88-89 11Metallograph, 128, 129. See also Micro- Partic 

scope, light peE
Mica, 1 8,
Micrometer, 99-100, 101 Pericl
Microscope, light Perm'

accessories, 128, 145 Phase
condenser, 126-27 Plagi,
illuminator, 126-28 Plastl
lens care, 128-29, 132-33 Plasti
magnification, 126, 127 Plasti
objectives, 127, 128 Polis! 
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Hydrometer, 144, 199
 

Ignition loss, 116, 121
 
mite, 16
 
Impact testing, 153-54
 
Induction hea ting, 60
 
Injection molding, 46-48
 
Insulating brick. See Refractories
 
Insula tors. See Electrical insulators
 
Integrated circuits, II
 
Isostatic pressing, 54-59
 

Kaolin, 15-16
 
Kaolinite, 15-17, 115
 
Kiln, 69, 76-82. See also Furnace
 

periodic, 76-80
 
downdraft, 77-78
 
eleva tor, 79-80
 
shuttle, 78--79
 
updraft, 78
 

rotary, II, 80, 82
 
tunnel, 71, 80, 81
 

Kiln furniture, 73
 
Kyanite, 19
 

Laminated glass, 68
 
Lead glasses, 18
 
Lead oxides, 18
 
Lehr,65-66
 
Length measurement, 97-101, 158-59
 
Lime, 18-19
 
Limestone, 19
 
Load-bearing capacity, 147-55
 
Lubricant, 39-40
 
LVDT, 159
 

Magnesite, 19
 
Magnesium oxide (periclase), 18-19
 

dead-burning, 82
 
firing, 75
 
forming, 59
 

Magnetic ceramics, 11-12
 
Magnetic separator, 24
 
Maturing (during firing), 73
 
Mean, arithmetic, 94
 
Mercury porosimetry, 110
 
Metal-ceramic seals, 89
 
Metallizing, 88-89
 
Metallograph, 128, 129. See also Micro

scope, light
 
Mica, 1
 
Micrometer, 99-100, 101
 
Microscope, light
 

accessories, 128, 145
 
condenser, 126-27
 
illuminator, 126-28
 
lens care, 128--29, 132-33
 
magnification, 126, 127
 
objectives, 127, 128
 
ocular, 127
 
resolution, 126
 

211 

Microscopic examination, 126-33, 145-46
 
ceramic grains, 129-30, 133
 
consolidated specimens, 130-33
 

Microstructure, 73-76, 130-33, 134
 
Millivoltmeters, 165-66
 
Mills. See also Crushers
 

ball, 24, 34
 
pebble, 24
 
rod,24
 
vibratory, 34, 36
 

Mining, 20-21
 
Mixers. See also Mills
 

blunger, 34, 41
 
intensive, 31, 32
 
mix-muller. 33, 35, 42
 
pug mill, 33,40-41
 
ribbon, 31-32
 
shell, 31
 
sigma blade, 33, 34, 42
 

Mixing, 30-36
 
Modulus of elasticity, 147, 152, 160
 
Modulus of rupture (MOR), 147-49, 160
 
Moisture, 116-17, 122
 
Molds. See also Dies
 

fusion casting, 61
 
hot isostatic press, 61
 
injection molding, 47, 48
 
isostatic press, 56-59
 
jiggering, 45
 
ram pressing, 45-46
 
slip casting, 48-52, 203-4
 

Montmorillonite, 16
 
Muffle, 76
 
Mullite, 74
 

Nepheline syenite, 17, 117-18
 
Newtonian fluid, 200-203
 
Normal distribution, 93-96
 
Nuclear fuel. 11,43
 

Opacifiers, 19
 
Optical glass. 5, 18,65, 83
 
Optical properties, 6
 
Orthoclase, 17
 
Oxide, ceramics, 75. See also Technical
 

ceramics
 
Oxide formula, 114-15
 

Particle packing, 54, 139
 
Particle size distribution, 50, 52, 53-54,
 

139-40
 
Particle size measurement, 139-46
 
PCE (pyrometric cone equivalent), 171.
 

See also Pyrometric cones
 
Periclase, 19
 
Penneametry, 110-11
 
Phase transfonnation, 73-75
 
Plagioclase series, 17
 
Plaster of Paris, II, 19, 49. See also Molds
 
Plasticity, 15-16, 39-40, 42
 
Plasticizer, 39-40, 46-48, 69
 
Polished sections. See Microscopic exam


ination
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Polycrystalline ceramics, 39
 
Porcelain, 5, 74
 
Porcelain enamel, 9-10
 

thermal shock test, 160
 
Porcelain process, 88
 
Pores, 70, 73,106-7, 109-11
 
Porosity, 73, 106-7, 109-11
 
Potentiometers, 166
 
Potter's flint, 18
 
Powder pressing, 52-55
 
Precision, 91
 
Proportioning, 30
 
Pumping 35, 204
 
Pug mill. See Tempering; Mixers
 
Pyroceram. See Glass-ceramics
 
Pyrometers, 161-97
 
Pyrometric cones, 17D-71, 196-97
 
Pyrophyllite, 16. See also Talc
 

Quality control, 93, 95-96
 
Quartz, 18
 

transformations, 75
 

Radiation, 166-67. See also Heat transfer 
Radiation pyrometer
 

optical (spectral), 168-69
 
sight tubes, 168
 
total radiation, 167-69
 

Ram pressing, 45-46
 
Raw materials, 14-19
 
Refractories, 3-5
 

absorption, 112
 
compressive test, 151
 
density, 108
 
forming, 43-44, 53-54, 61
 
MOR of, 149
 
porosity, 109, 112
 
raw materials for, 5, 9, 13, 18-19
 
sieve analysis of materials, 143
 
spalling test, 160
 
steelmaking, 18-19
 
thermal conductivity, 158
 

Re-pressing, 43-44
 
Resistance pyrometer, 171
 
Roller forming, 45
 
Rotary kiln. See Kiln
 
Rules, length measurement, 97-99
 

Sagger,76
 
Sampling, 95, 139-40, 145
 
Sand, 18
 
Scale, spring, 102-3
 
Scanning electron microscope, 133
 
Screening,. 24-26. See also Sieves, testing
 
Scumming, 16
 
Seals, 89
 
Sedimentation, 143-44
 
Setting ware, 73
 
Shale, 16
 
Shrinkage. See also Shrinkage measure


ment
 
drying, 40, 52, 69-70, III
 
firing, 73, III
 

INDEX 

Shrinkage measurement, 111-13
 
drying, Ill, 113
 
firing, 112-13
 

Sieves, testing, 26, 140-43
 
Silica, 18
 

transformation, 73-75
 
Silicates. See various minerals
 
Silicon carbide, 19
 
Sillimanite, 19
 
Single crystals, 13
 
Sintering, 73, 75-76
 
Slip, 198-204. See also Slurry
 
Slip casting, 33, 48--52, 203-4
 

ra te of, 203-4
 
Slumping, 73
 
Slurry, 33-37,48-52
 
Soda ash, 17
 
Spalling, 159-60
 
Spark plug insulators, 48, 56, 58
 
Specific gravity, 49-50, 108. See also Den


sity 
of slips, 198
 

Specific heat, 156-57
 
Specimen mounting and polishing, 130-33
 
Spectrographic analysis, 136, 138
 
Spinel, 19
 
Spray-drying, 37-38, 52, 73, 204
 
Standard deviation, 94-95
 
Statistics, 93-96
 
Steatite, 17
 
Stokes' law, 143-44, 200
 
Strength measurement, 147-55
 
Strength-testing machine, 149
 
Stresses, 147, 151
 
Structural clay products, 7-9
 

absorption, 112
 
compressive test, 151
 
forming, 41-42
 
material for, 16
 
MOR of, 149
 
porosity, 109, 112
 

Tableware. See Dinnerware
 
Talc, 17
 
Technical ceramics, 11-13
 
Temperature measurement, 161-97
 
Temperature scales
 

absolute, 161
 
Celsius (Centigrade), 161
 
comparison table, 162
 
conversion of, 161-62
 
conversion table, 172
 
Fahrenheit, 161
 
Kelvin, 161
 
Rankine, 162
 

Temperature sensitive paints, 171
 
Tempered glass, 68
 
Tempering, 32-33, 39
 
Tensile strength, 147, 15D-52
 
Testing standards, 90-91
 
Thermal conductivity, 157-58
 
Thermal expansion, 158-59
 

pyrometers, 171
 

INDEX 
I property measurement, 156-60
 

Therma 59--60
Thermal shock, I
 
Thermocouple, 162-66
 

EMF tables, 164
 
tubing for, 43
 
types 163 173-76
 

}, iron-constantan, 63-64,179--83
 
K, chro~el-alumel, I rhodium-plati

R platlllUrn + 13%
 

, nu~, 164, 19O;~~ rhodium.plati

S platlllUm + 0
 

, nurn, 164, 184-89 163 177-78
 
T, copper-c~nst~ntar62_63'
 

ThermOCouple CirCUits, j'unctiOn, 162-63
 
ThermOCouple reference 

corrections, 164-65 . 131
 
Thin-section preparatiOn,
 
Tolerance, 97
 X-ray aTridyrnite, 75
 
Tungsten carbide, 9, 73
 diliIa 

fluor'Tunnel kiln. See Kiln 

YoungUnits, 91-92
 

ZircoI1
Vernier, 99-1~_203 Zircor
Viscometer, 20 99-203
 
Viscosity, 49, 50, I
 



INDEX 

Thermal property measurement, 156-60
 
Thermal shock, 159-60
 
Thermocouple, 162-66
 

EMF tables, 164
 
tubing for, 43
 
types


J, iron-constantan. 163, 173-76
 
K, chrome1-alumel, 163-64, 179--83
 
R, platinum + 13% rhodium-plati 


num, 164, 190-95
 
S, platinum + 10% rhodium-plati 


nurn, 164, 184-89
 
T. copper-constantan, 163, 177-78
 

Thermocouple circuits, 162-63
 
Thermocouple reference junction, 162-63
 

corrections, 164-65
 
Thin-section preparation, 131
 
Tolerance, 97
 
Tridymite, 75
 
Tungsten carbide, 9, 73
 
Tunnel kiln. See Kiln
 

Units, 91-92
 

Vernier, 99---100
 
Viscometer, 200-203
 
Viscosity, 49, 50, 199---203
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of glass, 61
 
Vitrification, 73-75
 
Volume measurements, 104-7
 

Waste heat, 71
 
Water absorption, 109---10, 112
 
Weight measurement, 101-4
 
Wet pressing, 44-45
 
Whitewares, 5-7
 

absorption, 112
 
compressive test, 151
 
densi ty, 108
 
MOR of, 149
 
porosity, 112
 
raw materials for, 5, 7
 
sieve analysis of raw materials, 143
 
thermal conductivity, 158
 
thermal shock test, 160
 

X·ray analysis
 
diffraction, 133-35
 
fluorescence, 136
 

Young's modulus, 147, 152, 160
 

Zircon, 19
 
Zirconium oxide, 19
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