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Addition polymerization, 45, 214,
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Age-hardening, 378, 471
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Agglomerated material, 441, 471
 
Aggregate, 443, 471
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ALCOA, 369, 376
 
Alloys, 101, 169,471
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Alloying element, 101, 169,471
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amu, 29, 466, 471
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Angle, bond, 42
 
Angles between directions, 81
 
Angstrom, 466
 
Anion, 33. 59,471
 
Anisotropic, 119, 178, 459, 471
 
Annealing, 192, 374, 375, 390,
 

471
 
full, 375
 
process, 374, 483
 

Annealing point, 289, 472
 
Anode, 411, 471
 

sacrificial, 433, 484
 
Anodize, 427, 471
 
APF, 71,471
 
Area, reduction of, 7, 8, 484
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Atactic, 226, 471
 
Atomic disorder, 78
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Atomic movements, 123
 
Atomic number, 29, 468, 471
 
Atomic packing factor, 71, 471
 
Atomic rearrangements, 123
 
Atomic vibrations, 118
 
Atomic weight, 29, 468, 471
 
Atoms, 29
 
Austempering, 393, 471
 
Austenite, 320, 471
 

decomposition, 326, 344, 382,
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grain-size, 386, 389, 473
 
Austenization, 375, 377, 473
 
Avogadro's number, 29, 466, 473
 
AX compound, 260, 473
 
AX structure, 260
 

CaF2 ,264
 
CsCI, 261, 262, 473
 
NaCI, 261, 262, 473
 
NiAs, 262, 263
 
noncubic, 263
 
ZnS, 262, 473
 

AmXp compounds, 264
 
AmXp structure, 264, 473
 
Axis (crystal), 68, 473
 

Bainite, 393, 473
 
Balsa, 458
 
Band, conduction, 145,475
 

energy, 143, 477
 
valence, 145,487
 

Base, 160, 473
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BCC, 72, 473
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Bifunctional, 217, 219, 473
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Body-centered cubic (bcc), 72,
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Bohr magneton, 282, 473
 
Boltzmann's constant, 120, 466,
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Bond, angle of, 42, 473
 

covalent, 36, 475
 
energy, 41,49,473
 
intermolecular, 40
 
intramolecular, 40
 
ionic, 34, 479
 
length, 41, 473
 
metallic, 38, 480
 

primary, 34,483
 
rotation, 216
 
secondary, 45, 484
 

Bonding, chemical, 26
 
Bonding forces, 34
 

primary, 34
 
secondary, 45
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Boundary, 110,473
 

grain, 110,478
 
phase, 117, 481
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Bragg's Law, 88,473
 
Branching, 233, 247, 473
 
Brass, 78,101,169,170,190,470,
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beta, 185
 

Bravais lattices, 70, 473
 
Brazing, 473
 
Brick, 470
 
Brine, 300
 
Brittle, 6, 473
 
Bronze, 102, 169,470,473
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Bubble raft, 183
 
Bulk density, 445, 476
 
Bulk modulus, 178,481
 
Bulk volume, 445
 
Buna-S, 223
 
Burgers' vector, 108, 182,473
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Butadiene-type compound, 220,
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Byproduct, 223
 

Calcination, 473
 
Capacitance, 16
 
Capacitor, 16,244
 

parallel-plate, 16
 
Carbide, 320, 326, 473
 

eutectoid, 328
 
proeutectoid, 328
 
sintered, 447
 

Carbon steel, 328, 355, 396, 473
 
Carburization, 128, 451, 452,
 

473
 
Carrier, charge, 15, 139, 474
 

negative-type, 149
 
positive-type, 149
 

Case, 451,474
 
Case hardening, 451, 452, 474
 
Cast iron, 322, 470, 474
 
Casting, 474
 
Catalyst, 474
 
Cathode, 411, 474
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Diffraction lines 90
 Elect,Cation, 31, 59, 474 Concrete, 17,441,445,471,475 Crystallization, deformation, 236,
 
Diffusion, 124,476 C-curve, 320, 474 Conduction electron, 148,475 476
 

coefficient of, 124, 127, 476
 ElectlCell, composition, 418, 474 Conductivity, 15, 475 CsCI structure, 78, 79, 261, 263,
 flux, 125,478 Electlconcentration, 422, 474 electrical, 60, 139, 140, 241, 473
 self,484 Electlgalvanic, 413, 418, 430, 434, 350,476 Cu bic, body-centered (bcc), 72,
 
vs. temperature 126 127
 Electl474 thermal, 14,60,350,470,487 473
 

Diffusivity, therm~1 14 487 Electl
oxidation, 423, 474 Conductor, metallic, 140, 144, face-centered (fcc), 73, 477
 Dipole, 45, 243, 476 '
 Elemestress, 421,474 480 simple, 71, 485
 
induced, 45, 244 479
 Elemeunit, 69, 487 Configuration, 475 Cubic close-packed, 74
 

Dipole moment, 142
 II
Cellulose, 457, 474 Conformation, 217, 475 Cubic crystal, 71
 
DirectIOn, crystal, 80, 475
 ElemeCement, 446, 474 Constants, table of, 466 Cubic system, 67
 

vs. elastic modulus 178
 91
hydraulic, 446,474 Continuous cooling transforma- CULLITY, B. D., 89, 90
 family of, 81, 477 '
 Elongportland, 286, 446, 474 tion, 387, 475 Curie point, ferroelectric, 278,
 slip, 181,485 EmilieCementite, 321, 474 Conversions, table of, 466 281
 Dislocation, 108
 EnamlCenter-of-gravity method, 312, Cooling rate, 398, 475 magnetic, 278, 475
 edge, 108, 476
 End-q474 critical, 387, 475 Current, 158, 412, 475
 movements, 184
 EndurCeramics, 58, 256, 470, 474 Coordination number (CN), 53, density, 159, 424, 475
 screw, 108, 476
 vs. sCERNICA, J. N., 446 260,475 Dispersed phase, 357, 476
 Enerll)Chain silicate, 269, 485 vs. radius ratios, 55 Damage, radiation, 201,483
 
Distor:ion of Metal Crystals, 181
 boneCharge (electron), 16, 466, 476 Copolymer, 221,475 Decomposition of austenite, 326,
 Domams, 280, 476
 diskCharge density, 16, 242, 474 Core (heat-treating), 451, 475 344, 382, 386, 472
 Donor, 155
 distrCharge mobility, 149 CORNING GLASS WORKS, Defect, Frenkel, 107, 108, 478
 exhaustion, 156, 476
 free,Charpy test, 9, 474 367,452 line, 108
 level, 155, 476
 gap,Chemical bonding, 26 Corrosion, 408, 475 point, 107,483
 
DOUGLAS, S. D., 214
 ioni2Chemoluminescence, 153 control, 428 Schottky, 107,484 DP, 214, 476
 interChloroprene, 220 current, 425 Defect semiconductor, 156, 277,
 Drawing, 476
 level]CHR YSLER, 346 current density, 424 484
 Drawn, hard-, 478
 well, 
Drift velocity, 15, 140,476

CINCI NNAT1-MILACRON, galvanic, 413 Defect structure, 105, 106,475 
Engino194 grain boundary, 421 Deformation, 6
 Ductility, 6, 7, 476
 Entrop: 

vs. carbon content, 355 Equiaxi 
Cis, 227, 474 polarization, 425 elastic, 176, 475
 
Clay, 259, 270, 474 rate, 424 high-temperature, 195
 
Cleavage, 270, 474 stress, 421 low-temperature, 187
 Equicol

Edge dislocation, 108, 476
 47;Close-packed, cubic, 74 Corrosion, causes and preven- plastic, 180, 234, 475
 ELAM, C, 181
 Equilibl

Elastic deformation 176 475
hexagonal, 75, 478 Can, 420 polycrystalline, 187, 195
 

EquiliblClosed pores, 444, 483 Corrosion of Metals, 432 viscous, 235, 236, 288
 Elastic modulus 6' , EquivdCN, 53, 260, 475 Corrosion in Action, 421 Deformation crystallization, 236,
 Elastic strain, 7: 486
 ERICKCoercive field, electric, 281,474 COSMAT, F 476
 Elasticity, 6, 176, 476
 ERNSTmagnetic, 284, 474 COTTRELL, A. H., 198 Degradation, 245, 476
 vs. direction, 178
 Etching,COHEN, M., F Coulombic attractions, 34 Degree of polymerization, 214,
 
modulus of, 6, 59, 176, 236,
 EutecticCoherence, 88, 380 Coulombic force, 49, 475 476
 470,481 compoCold-working, 188, 193,474 Covalent bond, 36, 475 Delocalization, 37, 38, 140,476
 vs. temperature, 178, 236
 reacticCold-anneal cycles, 193 Creep, 195,475 Delta iron, 321
 Elastomer, 235, 476
 tempeCollector, 160, 474 mechanisms, 196 Density, 350,468
 Electric field, 15, 140 242 281
 EutectoiCompact, 474 rate, 196, 475 apparent, 445, 476
 476 '" 

comp<Component, design, 461, 474 steady, 196 bulk, 445, 476
 
Electrical conductivity, 60, 139
 ferritephases, 117, 299, 303, 474 Cristobalite, 307 linear, 81
 

241,350,476 ' reacti<Composition, eutectic, 301,477 Critical shear stress, 181,475 planar, 86
 
Electrical resistivity, 139, 141,476 shift, , eutectoid, 324, 331, 477 Cross-linking, 232, 475 true, 445, 476
 
Electrochemical potential 414
 steel,phase, 307 CRUME, G. 0., 214 Density change, 16,242 476 " 486
Compounds, 475 Crystal, 67, 475 Devices, semiconducting, 158
 Electrode, hydrogen, 414, 479
 tempelA"B,Xp , 266, 472 cubic, 71 Diagram, phase, 303, 482
 Electrode potential, 415
 Exhausti,AX, 260, 473 direction, 80, 475 Diamond,79, 145
 Electro!uminescence, 153
 ExpansicA"X p , 264 form, 85 Diamond structure, 37
 Electrolyte, 411, 476
 477
butadiene-type, 220, 473 hexagonal, 75 Dielectric constant, J6, 241, 276,
 Electron, 29
 linear,multiple, 266 imperfections in, 107 476
 

conduction, 148,475 vs. melnonstoichiometric, 105,48/ lattice, 89, 475 relative, 16, 242, 476
 
delocalized, 39, 140
 thermasolid solutions in, 104 molecular (polymer), 227, 481 Dielectric strength, 276, 476
 
valence, 32, 39, 148, 487
 volumevinyl-type, 220 plane, 83, 475 Dielectrics, 241,275,476
 

Electron charge, 16, J39, 466, 476 Extrinsic
Compressibility, 178 structure, 468 Diffraction, 88, 476
 Electron hole, 140, 149,476
Concentration cell, 422, 474 system, 68, 475 x-ray, 88, 476
 Electron-hole pair, 151, 477
 Face-cenlConcentration gradients, 124 Crystallinity, 67, 229, 475 Diffraction analyses, 90
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Family of directions, 81,477 
Faraday, 411, 477 
Fatigue, 199,477 
Fcc, 73, 477 
Feldspar, 272 
Ferrite, ceramics, 266, 477 

metals, 320, 478 
Ferrite, eutectoid, 327, 347, 478 

proeutectoid, 327, 347, 478 
Ferroelectric, 280, 478 
Ferromagnetic, 284, 478 
Ferrospinel, 266, 283 
Fiber-reinforced plastics, 454, 478 
Fiber reinforcement, 455 
Fick's First Law, 125,478 
Field, electric, 140 
Filler, 353 
Firing, 478 
Flame hardening, 453, 478 
FLETCHER, J. F., 204 
Flow, viscous, 239 
Fluid,114 
Fluidity, 289, 478 
Fluorescence, 154, 478 
Flux, diffusion, 125, 478 
Form, 85, 478 
Forsterite, 268, 272 
Fracture, brittle, 197, 478 

ductile, 196, 478 
Free energy, 371 
Free radical, 219 
Free space, 228 
Freezing range, 305 
Frenkel defect, 107, 108,478 
FRITTERER, G. R., 72, 73 
FRP, 454, 478 
FULRATH, R. M., 449 
Functionality, 217,478 
Fundamentals of Reinforced Con

crete, 446 
Fusion, heat of, 12, 115, 478 
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Gage length, 7, 478 
Galvanic cell, 413, 418, 431, 434, 

478 
Galvanic protection, 433, 478 
Galvanic series, 415, 430 
Galvanization, 418, 433, 478 
Gap, energy, 145,147,477 
GARDNER, R. E., 111 
GARWOOD, M. F., 201 
Gas constant, 466 
GEHMAN, S. D., 236 
GENERAL ELECTRIC, F, 174, 

192,248,447 
GENERAL MOTORS, 348, 393 
Glass, 116,272,471,478 

ancient, 367 
E-,276 
plate, 471 
silica, 471 

196, 

121, 

(bee), 72,
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156, 277,
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,187
 
,475
 
187,195
 
6,288
 
tallization, 236,
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rization, 214,
 

7,38, 140,476 

476
 

16,242
 
dueting, 158
 
303,481
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re,37
 
nt, 16, 241, 276,
 

ses,90 

Diffraction lines, 90 
Diffusion, 124,476
 

coefficient of, 124, 127,476
 
flux, 125, 478
 
self,484
 
vs. temperature, 126, 127
 

Diffusivity, thermal, 14,487
 
Dipole, 45, 243, 476
 

induced, 45, 244, 479
 
Dipole moment, 242
 
Direction, crystal, 80, 475
 

vs. elastic modulus, 178
 
family of, 81, 477
 
slip, 181,485
 

Dislocation, 108
 
edge, 108,476
 
movements, 184
 
screw, 108,476
 

Dispersed phase, 357, 476
 
Distortion of Metal Crystals, 181
 
Domains, 280, 476
 
Donor, 155
 

exhaustion, 156, 476
 
level, 155, 476
 

DOUGLAS, S. D., 214
 
DP, 214, 476
 
Drawing, 476
 
Drawn, hard-, 478
 
Drift velocity, 15, 140,476
 
Ductility, 6, 7, 476
 

vs. carbon content, 355
 

Edge dislocation, 108,476
 
ELAM, c., 181
 
Elastic deformation, 176, 475
 
Elastic modulus, 6
 
Elastic strain, 7, 486
 
Elasticity, 6, 176, 476
 

vs. direction, 178
 
modulus of, 6, 59, 176, 236,
 

470,481 
vs. temperature, 178, 236
 

Elastomer, 235, 476
 
Electric field, 15, 140, 242, 281,
 

476 ,
 
Electrical conductivity, 60, 139,
 

241,350,476
 
Electrical resistivity, 139, 141,476
 
Electrochemical potential, 414,
 

476
 
Electrode, hydrogen, 414, 479
 
Electrode potential, 415
 
Electroluminescence, 153
 
Electrolyte, 411,476
 
Electron, 29
 

conduction, 148,475
 
delocalized, 39, 140
 
valence, 32, 39, 148, 487
 

Electron charge, 16, 139, 466, 476
 
Electron hole, 140, 149,476
 
Electron-hole pair, 151, 477
 

Electron Microstructure of Steel, 
393
 

Electron transport, 136
 
Electron volt, 466
 
Electronegativity, 33, 477
 
Electronic repulsion, 49, 477
 
Electroplating, 411, 477
 
Elements, properties of, 468
 
Elements of Physical Metallur.qy, 

108, 178, 368, 369, 378, 395
 
Elements of X-ray Diffraction, 89,
 

90
 
Elongation, 7, 477
 
Emitter, 160
 
Enamel,429
 
End-quench test, 395, 477
 
Endurance limit, 200, 477
 

vs. surface finish, 201
 
Energy, activation, 123,472
 

bond, 143,473
 
dislocation, 109
 
distribution, 120,477
 
free, 371
 
gap, 145,477
 
ionization, 32
 
interface, 371
 
levels, 31, 39
 
well, 50, 477
 

Engineering materials, 470
 
Entropy, 240
 
Equiaxial, 175, 477
 
Equicohesive temperature,
 

477
 
Equilibrium, chemical, 292, 477
 
Equilibrium diagram, 303, 477
 
Equivalent points, 69, 477
 
ERICKSON, M. A., 201
 
ERNST, H., 194
 
Etching, 110
 
Eutectic, 301
 

composition, 301,477
 
reaction, 309, 477
 
temperature, 301, 477
 

Eutectoid, 323, 331
 
composition, 324, 331, 477
 
ferrite, 327, 347,478
 
reaction, 323, 343, 477
 
shift, 330, 477
 
steel, 329, 348, 357, 383, 388,
 

486
 
temperature, 324, 331, 477
 

Exhaustion, donor, 156, 474
 
Expansion, coefficient, 12,
 

477
 
linear, 12
 
vs. melting temperature, 119
 
thermal, 12,60, 118,470,487
 
volume, 13
 

Extrinsic semiconductor, 154, 484
 

Face-centered cubic (fcc), 73, 477
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soda-lime, 116, 272, 485 Heat content, 12 Inverse lever rule, 312, 480
 Magnet, permanent, 283,480 Metttempered, 288, 487 Heat of fusion, 12, 115, 478 Ion, 31, 33, 479
 soft, 283, 480
 mho,transition temperature, 116, Heat of vaporization, 12 Ion stuffing, 452, 453, 479
 Magnetic saturation, 282, 480
 Mica229, 235, 280, 478 Hexagonal,68 Ion vacancy, 105, 479
 Magnetite, 277, 282
 MICVycor, 471 simple, 75 Ionic bond, 34, 479
 MAGOT, M., 247
 
volume changes, 116 Hexagonal close-packed (hcp), 75, Ionic radius, 50, 468, 479
 MARLIES, C. A., 222
 Micnwool, 471 478 Ionization, 32, 34, 479
 Marquenching, 391 

m~GOLIBER, E., 447 Hexagonal crystal, 75 Iron, alpha, 320, 472
 Martempering, 391
 polGORDON, M., 228 High polymers, 228 cast, 322,470,474 Martensite, 345, 385, 480
 MilleGrading of sizes, 443 High-speed steel, 399, 479 gamma, 320, 478
 tempered, 346, 348, 487
 MilleGrading, 443, 478 Hole, electron, 140, 149, 476 Iron Age, F
 MASON, c., II
 MINiGrain, metals and ceramics, 110, Homogeneous nucleation, 370 Iso, 479
 Materials, agglomerated, 441
 Mixec111,478 Homogenization, 374, 376 Isomer, 44, 480
 composite, 438, 454, 474
 Mixecwood, 458, 478 Hot-working, 193, 479 Isoprene, 220
 multi phase, 292, 338, 364
 Mixe(Grain, boundary, 110, 173,478 House construction, F Isotactic, 226, 480
 noncrystalline, 114
 Mixt~area, 112, 478 HREN, J. J., 368, 369, 395 Isotherm, 306, 480
 properties of, 470
 Mixt~Grain growth, 173, 478 HSLA steels, 381 Isothermal cut (phase diagram),
 reinforced, 454
 Mobilexponent, 175 HULBERT, S. F., 411 306,482 single-phase, 167, 485
 Mod~Grain shape, 115 Hydration, 446, 479 Isothermal precipitation, 370,480
 Materials and Man's Needs F ofeGrain size, 112, 173, 478 Hydraulic cement, 446, 474 Isothermal reaction, 368
 Materials balance, 311,480 4,ASTM, 112,472 Hydrogen bridge, 47, 479 Isothermal recrystallization, 368
 Materials cycle, F ofraustenite, 386, 389, 473 Hydrogen electrode, 414, 479 Isothermal transformation, 382,
 Materials Engineering, F she<Grain-size number, 112 Hydrostatic pressure, 178 480
 
Materials Science and Engineer- viselGRANT, N. J., 196 Hypereutectoid steel, 329, 486 Isotropic, 119
 ing, F, 460
 Yo~Graphite, 471 Hypoeutectoid, 329, 479 Izod test, 9
 
Materials Science for Engineers, MoldilGravity, acceleration of, 466 steel, 329, 355, 486
 125,201 inje(Growth rates, 175 Hysteresis loop, electric, 281, 479 Jominy bar, 395, 480
 Matrix, 480
 Mole,Gutta pcrcha, 227 magnetic, 284, 479 Junction, 158,480
 McCLINTOCK, F. A., 195
 Molec!GUY, A. G., 108, 178, 368, 369, collector, 160
 McLELLAN, G., 452
 Molecl378, 395 IMBEMBa, E. A., 198 emitter, 160
 Mean, 19, 480
 MoleCIImpact strength, 479 p-n, 159, 482
 
Mean free path, 141,480 MoleclHalf-life, 202 Imperfections, 107 rectifying, 158
 
Mechanical behavior, 5 numHand-ball model, 49 Impressed voltage, 434, 479
 Mechanical Behavior of Metals, size,Hard drawn, 478 Impurities, 101 KAHN, N. A., 198
 195
 weigHardenability, 394, 478 Induced dipole, 45, 479 KINGERY, W. D., 351, 352
 
Mechanical properties, 7, 470, Moleclcurve, 396, 478 Induction hardening, 453, 479
 480
 gianlHardening, age, 378, 472 Inhibitor, 429, 479 Lattice, 69, 480
 Mechanical Properties of Matter, lineacase, 451, 452, 474 Initiation, 219 crystal, 69, 475
 198
 netwcombined, 380 Injection molding, 57, 479 Bravais, 70, 473
 
Mechanical working, 188, 193,
 polarflame, 453, 478 Insulator, 144, 145, 275, 479 Lattice constant, 69, 72, 480
 480
 Monel,induction, 453, 479 Interactive properties, 353, 479 Lever rule (inverse), 312, 480
 Median, 19,480 Monocprecipitation, 378, 483 Interatomic distance, 48 Light, velocity of, 466
 Melting. 114
 Mononradiation, 203 Intercepts of planes, 94 Lignum vitae, 458
 Melting temperature, 46, 59, 468
 Multiplsolution, 185, 485 Interfacial stresses, 455 Lignin, 458, 480
 Mer, 211, 214, 480
 Multiplstrain. 189,486 Intei-metallic phase, 185, 479 Line, diffraction, 90
 Mesh, 442, 480
 36<Hardness, 7, 8, 9, 286, 478 Intermolecular bond, 40 dislocation, 109
 Mesh number, 442
 Multiptannealed steels, 355 Internal structure, 5, 479 Linear defect, 108
 Metallic bond, 38, 480
 34iBrinell, 7, 9, 473 INTERNATIONAL NICKEL,421 Linear density, 81
 

Metallic conductor, 140, 144,480 MYER:vs. carbide shape, 358 Interplanar spacing, 88, 479 Linear molecule, 219, 48/
 Metals, 30, 56, 144, 166, 470, 480
 
vs. carbon content, 355 Interpolation method, 310 Liquid-phase sintering, 447, 485
 cold working of, 193
 n-type,vs. phase size, 356 Interrupted quenCh, 383, 390,479 Liquids, 114
 grain growth in, 173
 n-type 5
Rockwell, 7, 9, 484 Interstice, 103, 479 Liquidus, 305, 480
 heat of fusion, 114
 NaCI,3tempered martensite, 357, 398 Interstitial site, 103, 108,261,262, Locations, unit-cell, 80
 hot working, 193
 NaCI-tyvs. tensile strength, 9 479 Lone pair, 43, 480
 polycrystalline, 187, 195
 NATlOVickers, 7 Interstitial solid solution, 103,485 Long-range order, 67, 480
 powdered, 442
 SCIHardness traverse, 397, 478 Interstilialcy, 107 Loss factor, 276
 refractory, 448
 Nature'HARDY, H. K., 370 Intramolecular bond, 40 Low-alloy steel, 328, 396, 486
 single-phase, 167
 NetworlHcp, 75, 478 Intrinsic semiconductor, 146, 484 Luminescence, 152,480
 solid solution in, 101
 NetworlHEAL, T. J., 370 Introduction to Ceramics, 351, 352
 Metals Handbook, 304, 307, 314,
 NetworlHeat, specific, 12, 350, 485 Introductory Physical Metallurgy, Macromolecule, 58, 211, 480
 315,316,317,319 NeutronHeat capacity, 12,478 III Macrostructure, 440, 480
 Metastability, 346, 367, 480
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Magnet, permanent, 283, 480
 
soft, 283, 480
 

Magnetic saturation, 282, 480
 
Magnetite, 277, 282
 
MAGOT, M., 247
 
MARLIES, CA., 222
 
Marquenching, 391
 
Martempering, 391
 
Martensite, 345, 385, 480
 

tempered, 346, 348, 487
 
MASON, C, II
 
Materials, agglomerated, 441
 

composite, 438, 454, 474
 
multiphase, 292, 338, 364
 
nom:rystalline, 114
 
properties of, 470
 
reinforced, 454
 
single-phase, 167, 485
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Materials balance, 311,480 
Materials cycle, F 
Materials Engineering, F 
Materials Science and Engineer

ing, F,460 
Materials Science for Engineers, 

125,201
 
Matrix, 480
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McLELLAN, G., 452
 
Mean, 19, 480
 
Mean free path, 141,480
 
Mechanical behavior, 5
 
Mechanical Behavior of Metals, 

195
 
Mechanical properties, 7, 470,
 

480
 
Mechanical Properties of Maller,
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Mechanical working, 188, 193,
 

480
 
Median, 19, 480
 
Melting, 114
 
Melting temperature, 46, 59, 468
 
Mer, 211, 214,480
 
Mesh, 442, 480
 
Mesh number, 442
 
Metallic bond, 38, 480
 
Metallic conductor, 140, 144,480
 
MetaIs, 30, 56, 144, 166, 470, 480
 

cold working of, 193
 
grain growth in, 173
 
heat of fusion, 114
 
hot working, 193
 
polycrystalline, 187, 195
 
powdered, 442
 
refractory, 448
 
single-phase, 167
 
solid solution in, 101
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Metastability, 346, 367, 480
 

Methane, 79
 
mho, 480
 
Mica, 270
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Microstructure, 172, 480
 

multiphase, 338, 347, 481
 
polycrystalline, 172
 

Miller indices, 83, 481
 
Miller-Bravais indices, 86
 
MINDLIN, H., 199
 
Mixed bonds, 39
 
Mixed packing, 444
 
Mixed particles, 444, 481
 
Mixture, 101, 117, 299, 347,481
 
Mixture rules, 349
 
Mobility, 15, 140, 149,481
 
Modulus, bulk, 178, 481
 

of elasticity, 6, 7, 59, 176, 470,
 
481
 

of rigidity, 178
 
shear, 178, 481
 
viscoelastic, 238, 488
 
Young's, 6, 176,236,470,481
 

Molding, 481
 
injection, 57, 479
 

Mole, 481
 
Molecular crystal, 227, 481
 
Molecular length, 216, 481
 
Molecular phases, 210
 
Molecular weight, 213, 481
 

number-average, 216, 481
 
size distribution, 215
 
weight-average, 216, 481
 

Molecules, 40, 481
 
giant, 213
 
linear, 217, 481
 
network, 217,230,481
 
polar, 46, 481
 

Monel, 101, 170,470,481
 
Monoclinic, 68
 
Monomer, 211, 214, 481
 
Multiphase equilibria, 292
 
Multiphase materials, 292, 338,
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Multiphase microstructure, 338,
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n-type, 154, 481
 
n-type semiconductor, 154, 484
 
NaCl,35
 
NaCl-type structure, 67, 261,481
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Network modifiers, 273
 
Network molecules, 230, 481
 
Network silicates, 271, 485
 
Neutron, 29, 202
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OAK RIDGE, 203 
Octahedron, 481 
Open pores, 444, 483 
Orbital, 3\, 282, 468, 481 
Order, 102 

atomic, 64 
long-range, 67, 480 
short-range, 116, 485 

Ordered crystal, 67, 102, 185,260, 
481 

Orientation (polymers), 236, 482 
grain, 172 
preferred, 175, 483 

ORSORT,203 
Orthorhombic, 68, 228, 482 
OSBORN, H. 8., JR., 453 
Overaging, 380, 482 
Overtempering, 399, 482 
Oxidation, 246, 482 
Oxidation cell, 423, 474 
Oxygen, bridging, 273, 473 

nonbridging, 274, 481 

Newton, 7 
Noble, 415, 481 
Nomenclature, AISI-SAE, 330 
Nominal stress, 9 
Nonbridging oxygen, 274, 481 
Noncrystalline materials, 114 
Nonmetals, 30, 58, 481 
Nonstoichiometric compound, 

105,481 
Normal stress, 177, 182,481 
Normalizing, 374, 376,481 
NORTH AMERICAN

PHILLIPS, 48 
Notch sensitivity, 287, 481 
Nuclear reactor, F 
Nucleation, 370, 481 
Number-average molecular 

weight, 216,481 
Nylon, 223, 225, 471 

Index 493 

p-n junction, 159, 482 
p-type, 155, 482 
p-type semiconductor, 155, 484 
Packing, 262, 444 
Packing factor, 71, 444, 482 
Paint, 429 
Pair, electron-hole, 151,477 
Paraffin, 2! 3 
Particle size, 442 
Pascal, 7 
PASK, J., 305 
Passivation, 426, 482 
Path, mean free, 141,480 
Pauli Exclusion Principle, 143. 
PAYSON, P., 431 
Pearlite, 326, 482 

formation, 344 
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494 Index 

Periodic table, 29, 30 
Permittivity, 242, 466 
PETERSON, R. F., 200 
Phases (materials), 117, 303, 482 

analysis of, 307, 482 
composition of, 307 
dispersed, 357, 476 
intermetallic, 185, 479 
molecular, 210 
size, 356 
transition, 345, 482 
quantity fraction of, 310, 482 

Phase boundary, 117,482 
Phase diagram, 303, 482 

isothermal cut, 306, 482 
one-phase area, 308, 310, 482 
two-phase area, 308, 310, 482 
three-phase temperature, 309, 

fiber-reinforced (FRP), 454, 
478 

Plywood, 460 
Point defect, 107, 483 
Poisson's ratio, 177, 483 
Polar group, 46, 227,483 
Polar molecule, 46, 481 
Polarization, chemical, 425, 483 

electrical, 242, 278, 281, 483 
molecules, 46, 483 

Polyamide, 224 
Polycrystalline, 187, 195, 483 

microstructures, 172 
Polyester, 224, 483 
Polyethylene, 45, 215, 229, 230, 

483 
high-density, 229, 471 
low-density, 229, 471 

generalizations, 55 
interactive, 353 
materials, 470 

Proton, 29 
PZT,279 

Quantity fraction, 310, 312,483 
Quartz, 272, 279, 307,471,483 
Quench, 390, 483 

interrupted, 383, 390, 479 

Radiation damage, 201, 247, 483 
recovery, 204 

Radical, 219, 220 
free, 219 

Radius, atomic, 50, 55, 468, 472 
critical, 371 

REYNOLDS METALS CO., F 
Rhombic, 75, 76 
Rhombohedral, 68 
RIEGGER, O. K. 111 
Rigidity, modulus ~f, 178 
Roads, stabilized, 354 
ROBINSON, G. W., III 
ROGERS, 8., 72, 73, Ill, 188 
Root-mean-square length 217 

484 " 
RUbber, 226, 484 

natural, 471 
synthetic, 471 
vulcanized, 233 

Rubbery plateau, 238, 484 
Rust, 417 
Rupture, stress, 196, 486 
RUSSELL, R., 275 

Silve 
Sim~ 

Sim~ 
Singl 
Singl 
Singl 
Sinte 

liql 
sol 

Site, 

4-f, 
6-fl 
8-f( 

Size d 
SiO. 
Slip, 

din: 
312,482 Polyfunctional, 217, 483 icnic, 50, 55, 468, 479 mel 

Phase Diagrams for Ceramists, Polymer, 58,471,483 Radius ratio, 54, 261, 483 Sacrificial anode, 433, 486 pial 
317 

Phase systems, 307 
Ag-Cu, 307 
AI-Cu, 316 
AI-Mg, 316 
AI-Si,319 
AI 2 0 r Si02 , 305 
C-Fe, 323, 325 
Cu-Ni,304 
Cu-Sn, 315 
Cu-Zn, 314 
Fe-C, 323, 325 
Fe-O, 317 
FeO-MgO, 318 

addition, 45, 214, 483 
condensation, 223, 483 
linear, 217, 219, 483 
network, 217, 230, 483 

Polymer cement, 446 
Polymerization, addition, 

472 
condensation, 223, 483 
degree of, 214, 476 

Polymorph, 77, 483 
Polymorphic reactions, 341 
Polyurethane, 224 
Pores, 349, 443 

closed, 444, 483 

219, 

vs. coordination number, 55 
Rate (solids), 367, 483 
Reaction, cathode, 416, 474 

eutectoid, 223, 343, 477 
eutectic, 309, 477 
isothermal, 368 
polymorphic, 341 
precipitation, 342, 483 
solid-phase, 341, 485 
solution, 342 

Reaction rate, 367 
Reactive site, 221,483 
Reactor, boiling water, F 
Recombination, 151,483 

Saturation, acceptor, 156, 472 
magnetic, 282, 480 

SCHMID, E., 179 
Schmid's Law, 182,484 
SCHMIDT, A., 222 
Schottky defect, 107,484 
Scission, 246, 484 
Screens, Tyler, 442 
Screw dislocation, 108, 476 
Sea water, 300 
Secondary bond, 45, 484 
Segregation, 376, 484 
Self-diffusion, 484 
Semiconducting devices 158 

syst 
SMIT 
Soakil 
Soda-] 
Solder 
Solid-I 
Solid! 
Solid l 

dis!( 
intel 
metl 
orde 
resis 
subs; 

Pb-Sn, 304 
Phenol-formaldehyde, 230, 471, 

482 
Phosphorescence, 154, 482 
Photoconduction, 151,482 
Photoluminescence, 152 
Photon, 151, 482 
Physical Metallurgy, Elements of, 

108, 178, 368, 369, 378, 395 
Piezoelectric, 277, 482 
Pitting, 423 
Plain-carbon steel, 328, 355, 396, 

486 
Planar density, 86 
Planck's constant, 466 
Plane, crystal, 83, 475 

intercepts, 84 
slip, 181,485 
(010), 83 
(110),83 
(111),84 

Plastic deformation, 180,475 
Plastic strain, 7, 180, 486 
Plasticity in Crystals, 179 
Plasticizer, 482 
Plastics, 58, 213, 482 

deformation of, 234 

open, 444, 483 
Porosity, 443 

apparent, 445, 483 
true, 445, 483 

Portland cement, 446, 474 
PORTLAND CEMENT ASSO

CIATrON,441 
Potential, electrochemical, 414, 

476 
electrode, 41 5 

Powd'ered metal, 442 
Precipitation, isothermal, 370, 

480 
reactions, 342, 483 
processes, 378 

Precipitation hardening, 378, 483 
Preferred orientation, 175, 483 
Pressure, hydrostatic, 178 
Pressure gages, 158 
Primary bond, 34, 483 
Principles of High Polymers, 222 
Processing, thermal, 364 
Proeutectoid ferrite, 327, 347, 

478 
Propagation, 219, 483 
Properties, 3, 468, 470, 483 

additive, 349 

Recrystallization, 191, 368, 374, 
484 

temperature, 191,484 
Rectifier, 158, 484 
Recycling materials, F 
Reduction, 484 
Refractory metals, 448 
Reinforcement, 455, 484 

fiber, 455 
Reinforced materials, 454 
Relative dielectric constant, 16, 

241, 276, 476 
Relaxation, 152, 239, 484 

stress, 239, 486 
time, 152, 240, 484 

Remanence, electric, 281, 484 
magnetic, 283, 484 

Repulsion, electronic, 49, 477 
Residual stress, 375, 484 
Resistivity, 15, 470, 484 

electrical, 139, 140, 476 
vs. temperature, 141 

Resistivity coefficient, solid-solu
tion, 142,484 

temperature, 142,484 
Resolved shear stress, 182, 485 
Retained austenite, 386 

Semiconductivity vs. te~perature 
150 ' 

Semiconductor, 143, 149,484 
ceramic, 277 
compound, 148,484 
defect, 156, 277, 484 
extrinsic, 154, 484 
intrinsic, 146,484 
n-type, 154, 484 
p-type, 155, 484 
properties, 149 

SHANK, M. E., 195 
Shear modulus, 178,48/ 
Shear strain, 178, 481 
Shear stress, 177, 484 

critical, 181,475 
resolved, 182, 485 

Sheet silicate, 270, 485 
Short-range order, 116,485 
SI, 5,487 
Significant figures, 19 
Silica, fused, 276 
Silicate, chain, 269, 485 

network, 271, 485 
sheet, 270, 485 
structures, 267, 485 

Silicone, ~69, 485 

Solids, 
imp~ 

Solid-sl 
Solid-sl 
Solidus 
Solubili 
Solubili 

48: 
Solute, 
Solutiol 

rcacti 
solid, 

Solutio. 
Solutior 
Solvent, 
Space la 
Spacing, 

interp 
Spark pi 
Specific 
Specific 
SPELLE 
Spheroic 
Spheroid 
SPICER 
Spin (rna 
Spinel, 2, 
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,390,479 

Index 495 

Spring wood, 458 
Stainless steel, 427, 430, 486 
Stainless Steels, 470 
Standard deviation, 19, 486 
Steatite, 226 
Steel, 320, 322,470,486 

AISI-SAE, 330, 472 
annealed, 355, 375 
carbon, 328, 355, 396, 473 
carburized, 452 
eutectoid, 329, 348, 357, 383, 

387,486 
high-speed, 399, 479 
HSLA,381 
hypereutectoid, 329, 486 
hypoeutectoid, 329, 355, 486 
induction-hardened, 453 
low-alloy, 328, 381, 396, 486 
plain-carbon, 328, 355, 396, 

470,486 
stainless, 427, 430, 470, 486 
tool, 399, 486 

Stereohindrance, 230 
Stereoisomer, 226, 486 
Stereospecific, 37, 486 
Sterling silver, 101, 306, 470, 486 
Stone Age, F 
Strain, 5, 7, 486 

elastic, 7,486 
plastic, 7, 486 
shear, 178 
true, 8, II, 486 

Strain hardening, 189, 486 
Strain point, 289, 486 
Strength, 5, 7, 59, 486 

breaking, 9, 486 
us. carbon content, 355 
dielectric, 276, 476 
tensile, 5, 7, 486 
ultimate, 487 
yield, 7, 8, 486 

Stress, 5, 7, 486 
cell, 421,474 
concentration factor, 287,486 
interfacial, 455 
nominal, 9 
normal, 177, 182,481 
raiser, 287 
relaxation, 239, 486 
relief, 375, 486 
residual, 375, 484 
resolved shear, 182, 485 
rupture, 196, 486 
shear, 177, 485 
true, 9 

Stress-strain curve, 6 
Structure, 3, 486 

AX, 260 
A",X p , 264, 473 
BaTiO J , 266, 278 
CaF2 ,264 

Silver, Sterling, 101,470,486 
Simple cubic, 71, 485 
Simple hexagonal, 75 
Single-phase alloy, 169 
Single-phase material, 167,485 
Single-phase metals, 167 
Sintering, 447, 485 

liquid-phase, 447, 485 
solid-phase, 448, 485 

Site, interstitial, 103, 108, 261, 
262, 282, 479 

4-fold, 262, 282 
6-fold, 261, 282 
8-fold, 261 

Size distribution, molecular, 215 
Si04 tetrahedra, 54, 267, 485 
Slip, 180,286,485 

direction, 181, 485 
mechanism, 182 
plane, 181, 485 
system, 181,485 

SMITH, C. 0., 203 ' 
Soaking, 376 
Soda-lime glass, 276, 485 
Solder, 302, 485 
Solid-phase reactions, 485 
Solid sintering, 448, 485 
Solid solution, 101 

dislocation movements, 184 
interstitial, 103, 485 
metallic, 101 
ordered, 102, 485 
resistivity coefficient, 142, 484 
substitutional, 101, 266, 485 

Solids, atomic disorder in, 98 
impurities in, 101 

Solid-state reactions, 341, 343 
Solid-staie sintering, 448 
Solidus, 305, 485 
Solubility curve, 299 
Solubility limit, 102, 299, 302, 

485 
Solute, 125, 127,485 
Solution, 101,299,342,485 

reactions, 101 
solid, 101,485 

Solution hardening, 185,485 
Solution treatment, 342, 378,485 
Solvent, 125, 127, 485 
Space lattice, 69 
Spacing, D-, 90 

interplanar, 88, 479 
Spark plug, 58 
Specific gravity, 445, 470, 485 
Specific heat, 12, 350, 485 
SPELLER, F. N., 420 
Spheroidite, 357, 358, 485 
Spheroidization, 358, 375, 485 
SPICER TRANSMISSION, 3 
Spin (magnetism), 143, 282,486 
Spinel, 266, 486 

REYNOLDS METALS CO., F 
Rhombic, 75, 76 
Rhombohedral, 68 
RIEGGER, O. K., J II 
Rigidity, modulus of, 178 
Roads, stabilized, 354 
ROBINSON, G. W., 111 
ROGERS, 8.,72,73, III, 188 
Root-mean-square length, 217, 

484 
Rubber, 226, 484 

natural, 471 
synthetic, 471 
vulcanized, 233 

Rubbery plateau, 238, 484 
Rust, 417 
Rupture, stress, 196, 486 
RUSSELL, R., 275 

Sacrificial anode, 433, 486 
Saturation, acceptor, J56, 472 

magnetic, 282, 480 
SCHMID, E., 179 
Schmid's Law, 182, 484 
SCHMIDT, A., 222 
Schottky defect, 107, 484 
Scission, 246, 484 
Screens, Tyler, 442 
Screw dislocation, 108, 476 
Sea water, 300 
Secondary bond, 45, 484 
Segregation, 376, 484 
Self-diffusion, 484 
Semiconducting devices, 158 
Semiconductivity us. temperature, 

150 
Semiconductor, 143, 149,484 

ceramic, 277 
compound, 148, 484 
defect, 156, 277, 484 
extrinsic, 154, 484 
intrinsic, 146,484 
n-type, 154, 484 
p-type, 155, 484 
properties, 149 

SHANK, M. E., 195 
Shear modulus, 178,481 
Shear strain, 178, 481 
Shear stress, 177, 484 

critical, 181,475 
resolved, 182, 485 

Sheet silicate, 270, 485 
Short-range order, 116,485 
SI, 5,487 
Significant figures, 19 
Silica, fused, 276 
Silicate, chain, 269, 485 

network, 271, 485 
sheet, 270, 485 
structures, 267, 485 

Silicone, 269, 485 

16, 

7 
,483 
water, F 
151,483 
, 191, 368, 374, 

91,484 
4 
als, F 

310,312,483 
·07,471,483 

, 201, 247, 483 

, 55, 468, 472 

,479 
61,483 
number, 55 

,483 
,416,474 
343,477 
77 

,484 
ric, 281, 484 

,484 
ronic, 49, 477 
375,484 
70,484 
,140,476 
re,141 
dent, solid-solu
4 

142,484 
stress, 182, 485 
ite, 386 



496 Index 

crystal, 67, 468
 
CsCI-type, 261, 473
 
defect, 105, 106,475
 
diamond,37
 
internal, 5, 479
 
NaCl-type, 35, 67, 261,481
 
NiAs-type, 263
 
silicate, 267, 485
 
spinel,266
 
ZnO-type, 263
 
ZnS-type, 262, 473
 

Substitutional solid solution, 101
 
random, 102
 

Sugar, 299
 
Summer wood, 458
 
Superconductivity, 142
 
Supercooling, 303, 372, 486
 
Surface, 110,486
 

finish,201 
modification, 451
 

Symmetry, 486
 
SYNDER, W. A., 204
 
Syndiotactic, 226, 486
 
Syrup, 299
 
System, alloy, 307
 

crystal, 68, 475
 
phase, 303
 
slip, 181,485
 

Systeme international, 5, 486
 

Temper, 346, 487
 
Temperature, 12
 

boiling, 46, 59
 
equicohesive, 196,477
 
eutectic, 301, 477
 
eutectoid, 477
 
glass, 116,229,235,288,478
 
melting, 46, 59, 468
 
recrystallization, 191, 483
 
transition, 198, 487
 

Temperature-resistivity coeffi
cient, 142,484
 

Tempered glass, 288, 487
 
Tempered hardness, 398
 
Tempered martensite, 347, 348,
 

357,487
 
Tempering, 391,487
 
Tensile strength, 7, 9, 486
 

VS. hardness, 9
 
Tensile test, 8
 
Termination, 221, 487
 
Tetragonal, 68, 345, 487
 
Tetrahedron, 267,487
 

Si04 , 54, 485
 
Texture, 487
 
Thermal agitation, 116, 118,487
 
Thermal characteristics, 12
 
Thermal conductivity, 14,60,350,
 

470,487 

Thermal diffusivity, 14,487
 
Thermal-energy distribution, 120
 
Thermal expansion, 12, 60, 118,
 

487
 
coefficient, 13, 119, 470, 487
 
iron, 342
 

Thermal processing, 364
 
Thermal-resistivity coefficient,
 

142,484
 
Thermistor, 158, 277,487
 
Thermocouple, 487
 
Thermoplast, 232, 487
 
Thermoset, 232, 487
 
THUM, E. E., 431
 
Time, relaxation, 152,240,484
 
Tinplate, 418
 
TOCCO DIVISION, 453
 
Tool steel, 399, 486
 
Toughness, 6, 7, 9,487
 

vs. carbide shape, 358
 
vs. carbon content, 355
 

Tracer diffusion data, 127
 
Tracheid, 458, 487
 
Trans-, 227, 487
 
Transducer, 278,487
 
Transformation, continuous-


cooling, 387
 
isothermal, 382, 480
 

Transformation temperature, 198,
 
487
 

martensite, 385
 
processes, 390
 

Transistor, 160, 487
 
TRANSMISSION SYSTEMS, 3
 
Traverse, hardness, 397
 
Treatment, solution, 342, 378,
 

485
 
Triclinic, 68
 
Tridymite, 307
 
Trifunctional, 217, 487
 
True density, 445,476
 
True porosity, 445, 483
 
True strain, 8, II, 486
 
True stress, 9
 
True volume, 445
 
T-T-T curves, 383
 
Tyler screens, 442
 

Ultimate strength, 487
 
Unit cell, 69, 487
 

locations, 80
 
Unit mix, 450
 
U.S. STEEL, 8, 10, 326, 328, 329,
 

345, 348, 357, 382
 

Vacancy, 107,487
 
ion, 105,479
 

Valence, 32, 468
 

Valence electrons, 32, 37, 148,
 
487
 

Van der Waal's forces, 45, 487
 
VAN VLACK, L. H., 125,201
 
Vaporization, heat of, 12
 
Variance, 18
 
Velocity, drift, 15, 140,476
 
Vickers hardness, 7
 
Vinylidene, 220
 
Vinyl·type compound, 220
 
Viscoelastic modulus, 236, 488
 
Viscoelasticity, 238, 487
 
Viscosity, 236, 289,488
 
Viscous flow, 239
 
Vitreous, 488
 
VOLLRATH CO., 57
 
Voltage, impressed, 434
 
Volume, apparent, 444, 445
 

bulk, 444, 445
 
true, 444, 445
 

Vulcanization, 233, 488
 
Vycor, 471
 

WALL, L. A., 247
 
Warpage, 459, 488
 
Water, 47
 
Weight-average molecular weight,
 

216,481
 
Well, energy, 50, 477
 
WESTERN ELECTRIC CO., 57,
 

279
 
Wiedemann-Franz ratio, 169,488
 
Wood, 213, 457
 

flour, 253
 
grain, 458
 
impregnated, 460
 
ply-,460
 
shrinkage, 459
 

• spring, 458, 488
 
summer, 458, 488
 
tensile strength, 460
 
thermal expansion, 459
 
warpage, 459
 
Young's modulus, 459
 

Working range (glass), 289, 488
 

X-ray diffraction, 88, 488
 

Yield point, 8, 488
 
Yield strength, 7, 8,486
 
Young's modulus, 6, 7, 176,470,
 

481
 

ZAPFFE, c., 430
 
ZnS structure (AX), 262, 473
 
ZURBURG, H. H., 201
 




