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See also Superconducting materinls
cerumic materinls
s capacitors; 535-836
dielectric properties, §32-834
fermoelectnic, 838-841
A insulutor materthls, 834-835
s semiconduciors, 836-838
compound semicondictors, 829-831
cnergy-band model for, 792-794
extrinsic semiconductomn
doping of, 8U5-808
n-type, 8301-803
pe1ype, 303305
tempernture effcets on, S09-811

total jonized imparity concentration
and. BOB—K09
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Electrical properties of muterials—Cont.
intrinsic semiconductors
clectrical conduction in, 794-705
energy-band dingram for, 706-797
pure silicon, 795-796
quantitative redationships for electrical
conduction in, 797-799

temperature effects on, 799-801
metaly, electrical conduction in

classic model of, 781-783

drift velocity of electrons in, 787-788

Ohm’s law. 783-786

resistivity, 788-791
microelectronics

iiegented circnits, fubrication of.

§22-820

planar bipolur transistors, 815-819

planar field-effect trunsistors, §19-822
nanoelectromics, §41-842
semiconductor devices

bipolar junction transistor, §16-818

overview, 811

pn junction, §12-815

pn junction diode applications.
815-816

Electrical resistance, 784

Electricul resistivity, 784, 788-791

Electric current deasity, 786

Electric current (low, 783

Electric dipole moment, 79-81

Electrochemical corrosion of metals,
721-726

Electrolytic tough-pitch (ETP) copper,
446, 450

Electromagnetic radiation. 3640

Electrromagnetic spectrum, 851-853
Electron affinity trends across Periodic
Tuble, $8-60

Electron density, 4546
Electronegutivity of stoms, 60
Electronic materials, 18-19
Electrons
charge cloud of, 34
conduction, 795, 797-798
n covalent bonding, 6%
discovery of, 32-33
drift velocity of, 7§7-75%

magnetic moment of single unparred
utomic, 895-897

in metallic bonding. 75

Emulsion polymerization, 505
Encasement phenomenon, 363-365
Endurance (fatigue) limiy, 307
Encrgy

activation, 197-198

ullowable levels of, 4142

bond, 70-71

ferromngnetism domain structure

determined by, 899-905
in ionic solids, 66-67

maximum energy product, of hand
magnetic muteriuls, 913

ol multielectron atoms, 50-52
quantum numbers und levels of, 4749
soft magnetic matenal losses of, W06-9(7

Energy-bund model for electrical properties
of materials

Insulators, 704
Intrinsic semiconductors, 796-707
metaly, 792-794
Energy mdustry, material characteristics
needed by, 7-8
Engineering
for corrasion prevention, 768769
materials and, 3-7
materials science and, 7-9
ttssue, 975-976
Enginceting alloys, 388487
aluminum alloys
for casting, 444346
precipitation sirengthening. 432438
properties of, 438-439
wrought, 440443
amorphous metaly, 474475
cast frons
ductile, 460462
gray, 439460
malleable. 462464
propertics of. 457
types of, 457458
white, 459
copper alloys
classification of, 446447
prxtuction of, 446
properties of, 446
wrought, 447452
Intermetallics, 468—471)
iron und steel production, 39()-303

iron-iron-carbide phase diageam,
393-396

low-allay steels
alloving element distribution in,
423424
classification of, 423
eutectoid temperature of steels and,
424425
hardenability of, 426430
mechanical properties and upplications
of, 430432
magnesium alloys, 464166
nickel ulloys, 468
pluin-carbon steels, hant treatment of
annealing and normalizing, 415-417

austenite, isothermul decomposition
of, 408413

classification of, 421422

continuous-cooling transformation
dingram for eutectoid, 413-415

murtensite formation, 403-407
tempering, 417421
plamn-carbon steels, slow cooling of,
396403
shape-memory alloys, 470474
stuinless steels
Austenitic, 455457
fermitlc, 452453
martensitie, 453455
titanium alloys, 466168
Engincering cernmic muaterils, 14
Engineering stress and strain in metals,
236-239
Engineering stress-strain diagram. See
Tensile test und engineering stress
struin diagram
Engincering thermoplastics. See atso
Polymeric muterials; Thermoplastics
acetals, 537
phenylene oxide-based resing, 336-537
polyamidcs, 532-335
polycarbanute, 535-536
polyetherimide, 540
polymer alloys, 340-341
polyphenylene sulfide, 339-840
properties of, 531-332
thermoplastic polyesters, 338-539

Environmental conditions, corrosion and,
769

Epoxy resims, 544-546

Equiaxed grains; 149, 154

Equilibrium intenonic distance, in
bonding, 63




Equilibrium phase diagrams, 337-338

Erbium-doped optical-fiber amphfiery
(EDFAs), 873

Erosion corrosion, 758

ETP (electrolytic tough-pitch) copper.
446, 450

Futectoid cementite, 401

Eutectoid ferrire, 399

Eutectic composition of alloys, 351-352

Eutectic point, 352

Eutectic reactions, 352, 395

Eutectic temperature, 352

Eutectoid reactions, 395-396

Eutectoid steels

continuous-cooling transformation
diagram for, 413415

isothermal transformation disgram for,
408412

overview, 396-398
Eutectoid temperature, 424425
Exchange energy, 900
Extracellular mamnx, 942
Extninsic semiconductons

doping of, 805-808

n-type, 501-803

p-type, $03-805

temperatre effects on, 809511

total lonized impurity concentration and.

805-809

Extrusion process
for ceramic muterials, 614-615
for metals, 231-232
for thermoplastics, 513-514

Face-centered cubic (FCC) erystal structure

hexagonal close-packed metallic structure
veraus, 116-119

interstitial sites in, $96-598

overview, 95, 100-101
Farnday, Michael, 738n
Faraday's equation, 738-739
Fatigue. corrosion. 778
Fatigue fuilure. 306, 628. 669
Fatiguc of metals

cyclic stresses, 309-310

Tactors affectmg, 311-312

futigue crack propagation rate,
312-317

in manocrystilline metals, 329
overview, 305-308

structural changes i ducnle metal from,
310-311

FCC (Jace-centered cubic) erystal structure,
See Face-centered cubic (FCC) crysial
structure

Feldspars, 610
Femur bone, 939
Ferrimagoetism, 897
Ferrites, 921-925
Ferritic stuinless steels. 452-453
Ferroelectric ceramic materials, 838-841
Ferromagnetism
domuains of, B98~§99

energies determining structure of domains
of, 899-905

magnetization and demagnetization of
ferromagnetic metals, 905-906

averview, 888, 893895
Tempernture effect on, 897-598
Ferrous metals and alloys, Y
Ferroxdure (Philips Company), 925
Fiberglass-reinforced plastic composite
materials, 667-668
Fiberglass-reinforcing material in polyester
or epaxy matrix, 17
Fibers for remforced-plastic composite
materials

aromid (wromatic polyantide), 664666
carbon. 662-666
gliiss. 659-662, 664-666
Fibrils, 943
Fibroblusts, 942
Fick, Adolf Eugen, 204n
Fieks first low of diffusion, 204-203
Fick's second faw of diffusion, 206-208
Fields, mugnetic, 8§7-889

Filument-winding open-mold process for
fiber-reinforced plastic, 678-679

Fillers, as additives, 524

Fireclay refractories, 630

Firing ceramic muterials, 610
First electron affinity (EAL), 60
Finst ionization energy (IE1), 56
Fhight systems and subsystems, 3
Float-glass process, 640-641
Fluctunting dipoles, 79-80

Fluid film lubnicanon, 972-973
Fluorescence, 861

IngeEx 1073

Fluoroplastics, 530-53)
Fluxoids, 877
Fontna, M, G., 752
Foree, i wome honding, 62-64
Forging process for metals, 232-234
Forward-biased pn junction, $13-814
Fosterite, 835
Fracture
blomechanics of bone., 939
of coramic materials, 624-626
of metals
brittle, 297-300
ductile, 296-297
ductile-to-brittle transition
temperature, 302
fracture woughness, 303-303
overview, 295-246

totghness and impact 1esting,
300-301

of polymeric muterials. 567-570
Free electrons, in metailic bonding. 75
Frenkel, Yakov [lyich, 166n
Frenkel imperfections, 166
Frequency of electromagnetic radintion, 39
Fretting corrosion. 739, 970-4971
Fully stabilized zirconin, 626
Funcuonality of monomen, 496

Galvame cells

with acid or alkaline electrolyres,
730-73

composition, structure, und stress
differonces 1o create, 736-738

concenranon, 733-736

with electrolytes that are not one molur,
T28-729

macroscopic, with one-molur electrolytes.
726-728

microscopic, of single electrodes,
731713

Galvanic corrosion, 748-749, 970
Galvanic series. 745-746
Galvanized steel, 748

Guomma ray waves, 3940

GE Aviation, 15

General ntack corrosion, 746-747
Gibbs, Josinh Willard, 3340
Gibbs phase rule, 339-340
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Giluss
chemically strengthened, 642-643
compositlons of, 636

as corrosion control couting, 768

us fibers for reinforced-plastic composite
muterials, 659-662, 664-666

forming methods for, 640641

light reflection, shsorption, and
trnsmittance by silicate. B§7-858

metallic, 909-910
structure of, 633-636
tempered, 641-642
viscous deformation of, 636-639
CGlass enamel, 643
Glass-forming oxides, 633-634
Cilass trunsition temperature, 506-511, 633
Glazes, 643
Goodyear. Churles, 550
Grnin boundaries, us plunur defects in
crystalline imperfections, 170-171
Grain-grain boundary, 736
Grain shape in plastically deformed metals,
267-269
Grain structure
ASTM size and dinmeter of, 173-178
equiaxed, [49, 154
formation of, [54-135
of industrial castings, 155-156
solidified metul us, 146

Gram-mole of an element (Avogadro’s
number of atoms), 35

Graphite, 604
Gruy cast rons, 459460
Greene, N, D, 732

Half-cell porentials for metals, 724-726
Hall-Petch equation, 266, 281
Hand lay-up open-mold processes for fiber-
reinforced plastic, 675-676
Hiirdenability of low-alloy steels. 426-430
Hardening of aluminum alloys. 432438
Hard fermite materials, 925
Hard magnenuc materials
almico (aluminum-nickel) alloys,
915916
imon-chromium-cobalt (Fe-Cr-Co)
magnenic alloys, 918-920
neodyminm-iron-boron (Nd-Fe-B)
mugnetic ulloys, 917-91%

properties of, 912-915

rare carth alloys, 917
Hurdness

of ceramic moterialy, 628-620

of Fe-C murtensites, 407

of metuls. 251-253

lempering temperature effect on. 418
Hardwoods, 693, 696-697

HCP (hexagonal close-packed) structure
See Hexagonal close-packed (HCP)
structure

HDPE (ligh-density polyethylene), $20-522
Hearwood, in trees, 693

Heat stbilizer addinves, 523

Heisenberg, Werner, 24

Hess law, 67

Heterogencous rucleation, 153-154
Hexagonal close-packed (HCP) structure

fhee-centered cubic metallic crystal
structure veryas, 116-119

interstitial sites in, 596-398
overview, 93, 101-104
High-alloy cast won, 4357
High-slumina refractones, 630
High critical temperature supercondocting
Oxides, §79-88|

High-current, high-field superconducting
materials, §77-879

High-density polyethylens (HDPE),
520-522

High resolution transmission electron
microscopy (HRTEM), 180-182. 336

High-temperature reusable-surface
Insulution (HRSI) tile moterial,
631632

Holes, in pure silicom semiconductor,
T95-798

Homogeneous nucleation. 149-15)

Homogenization, 351

Homopolymers und copolymers, 499-302

Honeycomb sandwich structure, 702

Hooke, Rober, 244n

Hooke's law, 244

Hot and cold rolling process for metals,
227-231

Hot isostatic pressing (HIP), 645

Hot pressing cerumic materials, 613

HRTEM (high resolution transmission
electron microscopy ), 180-182, 336

Hume-Rothery, Willium, 342n
Hume-Rothery solid solubility rules, 242

Hybrid orbitals, 71
Hydration reactions, with portland cement,
683-684
Hydrocarbons, covalent bonds in. 72-73
Hydrogel contact lenses, 960-961
Hydrogen atom. Bohr's theory of, 40-43
Hydrogen bonds, 81
Hydrogen damage, as corrosion, 760-761
Hydmogen embrittlement, 760
Hypereutectoid steels, 396, 401403, 416
Hypereutectic allpys, 353
Hypoeutectoid steels, 396, 398201, 416
Hypoeutectic alloys, 353
Hysteresis energy losses, 906-007
Hysteresis loop, magnetization loop
as, Y06

Impact testing of metals, 300-3(01

Impact toughness, 300

Impurities
corrosion impact of, 737
in extrinsic semiconductors, 8O8-%09
in silicon walers for integrated circuits,

214
Index of refraction, §54-855
Induction, magnetic, $89-890

Industrial castings, grain strocture of,
155-156

Industrial polymerization, 504-506
Infrured waves, 39-3()
Tnjection molding

of composites, 678-079

of thermoplastics, 512-313

of thermosetting plastics, 518
lmer bark layer, In trees, 693
Insulator mnterials, 784, §34-8335
Integrated circuits

complementary metal oxide
semiconductor devices, 829

diffusion and ion implantation of dopants
i silicon waler surface, 823-825

impurity diffusion into silicon wifers
for, 214

increased density of transistors on, 19
MOS fabncanon technology tor, §26-529
photolithography for, 822-823
silicon dioxide layer on, 90

Inted, Inc., 780, 782




Intergranulir brittle fractunes, 200

Intergranular corrosion, 733755

Interionic distunce. in bonding. 62-63

Intermediaro oxides, 636

Imtermediate phases, 367-360

Inteemetaliics, 369, 468470

Imternistional Space Station (ISS), 4-6

lmcrplu:arl.s;;ciug in crystal structures,
12-11

Interstitinlcies, s point defects in erystalline
imperfections, 166

Interstitial mechanism of diffusion, 201,
203-204

Interstitial sitex in FCC and HCP,
596-3594

Interstitial solfd solutions, 1640, 163-165
Intruocular lens implants, for sataracts, 961
Intrinsic semiconductors
electrical conduction iy, 74795
encrgy-band diageam for, 796-707
pure silicon, 795-796
quantitative relaponships for electrical
conduction in, 797-799
temperuture effects on, 799-80]
Insulative applications, 11, |4
Invatiunt reactions
n Fe-Fe3C phase dingram, 304-39¢
phase diagrams of, 352, 365-367
Inverse spinel ferrites, 922024
lon-concentration galvanic cells, 733734
fonic bonding
in cemmic materials, 587-301, 623
covalent bonding mix with, 77-78
overview, 62-68
Ton implementation technique for integred
<irewil fabrication, 825-826
lonization energy, 42, 5658

Tron and steel production, 390-393, See alvo
Cast itons; Steels

fron-chromium-cobalt (Fe-Cr-Co) magnetic
alloys, 915-920

Iron-iron-carbide phase dingram, 394-306

Iron-silicon allogs, Y07-908

Island structures of silicutes, 607

Bamarphous alloy systenis, 342

Isostatic pressing of centmie mterialy, 612

Isostrain conditions for composite materials,
670-673

Lsostresy conditions for Composite materials,
673-675

Isotucue stereoisomers, 510

Isothermal trunsformation (IT) dingrams
for cutectoid plain-carbon steel, 408412

Tor nonetitectoid plain-carbon steel,
+12413

Lsatopes, 35-36

ISS (International Spuce Station), 4-6

J

Joint simulators, 974
Jominy hardenability test, 426420

Kevlar pramid fibers (Du Pont, Inc.), 664
Kitkendall effect, 202203
Knoop hardness, 252

L

Lamellar composire structures. 672-673
Laminated curbog fiber-epoxy material. 668

Luge-scale integrated (LSI) nucroelectronie
circuits, 818, 82)

Larsen-Miller (L.M.) purameter, 332-124

Lasers, 864-308

Lath manensie, 403304

Luttice energy, in iomc banding. 67

Lattice paints, 94

Law of chemical periodicity, 3§

Law of mass conservation, 31

Law ol multiple proportions, 31

LDPE (low-density polyethylene), 520-322

Lead plasses, 636

Lever rufe. 344-348

Lewis electron dot representution, 69

Life, fangue, 307, 316-317

Ligaments. See Tendons and ligaments

Light. See Optical properties

Lignins, in woods, 692,

Linear stomi¢ density, 122

Lincar density, 595

Lincar low-density polyethylene (LLDPE),
sU

Line defocts. as cryptalline imperfections,
166-169

Liquid metals
crystal growth n, 154-155
stable nucled in, 149154
Liquidus, in phuse divgrams, 342-343

Index 1078

LLDPE (linear low-density palyethylene),
21

LM. {Larsen-Miller) parameter. 322-324
Lockheed Martin, Inc,, 2-3

Long-range order (LRO), in erystulline
solids, 93

Loss factor, diclectric, 834
Low-alloy steels
alloying clement distribution in, 423424
classification of, 423
il Ture o Is
culcct:z &pm f stecls and,
hardenability of, 426-430
mechunical properties ud applications
of, 430432
Low-angle bound:ries, as planar defects in
crystulline imperfections, |70
Low-density polyethylens (LDPE),
520-522

Lower critical field, 873

LRO (long-range order), in erysialling
solids, 93

LS (targe-scale integrated | microelectronic
circuits, 818, 821

Lubeicant udditives, 523

Lumen, in softwoods, 695-606

Luminescence. 861-863

Lyman series of ultraviolet emissions, 43

Macroscopic form of Ohm’s Ly, 786
Magnesium alloys. 464-366
Magnetic anneul, 916
Magnetic moment
of inverse spinel ferrites, 922-924
of single unpaired atomic clectrony,
R05-897
Magnetic properties, 886-933
antiferromagnetism, 807
diamagnetism, 892
fermimagnetusm, 897
ferrites, 921-925
ferromagnenism
domuains of, 898-%99
energies determining structure of
domuains of, 899-0(5
magnetizition and demupnetization of
ferromugnetic metals, 905-X06
overview, 893-895

temperature effect on, 897-598
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Mugnetic properties—Conr.
hard magnetc marerials
alnico (aluminum-nicke!) alloys,
915-916

iron-chromium-cobalt (Fe-Cr-Co)
magnete alloys, 918-920
neodymiume-ron-baron (Nd-Fe-B)
magnetic allovs, 917-918
propetties of. 912-915
rare earth alloys, 917
magnenc Helds, 887-889
magnetic induction, 389890
magnetc permeability, 890-891
magnetic suscepnibility, 591-592
overview, §86-887
paramagnetism, §92-893
suft magnetic materialy, 906-912
in superconducting materials, §74-577
Magnietic guantum number, $8-40
Magnetic resonunce imaging (MR1), 886

Magnetocrystalline anisotropy energy,
901-902

Magnetostatic energy, 900-90]
Magnetostrictive energy, 903-905
Majority carriers, in eatrinsic
semiconductors, 803
Mulleable cast irons, 462364
Muarkets, compettion for, 19-21
Mars, NASA mission 10, 2-3, 5
Marx frg‘fnmﬁon Rover (MER) mission,
2-3.5
Martempering. 418419
Martensites
Tormation of, 403-407
tempenng, 417418
Martensinc stuinless sieels, 453455
Mass action law, 03
Mass numbers (A), 35-38
Materiul propertizs
covalent bonding and, 74-75
lonic bonding and. 67-68
metallic bonding und, 76-77
Muterials science. introduction to
ceramic muterials, 1416
competition among materials, 19-21
composite materials, 16-18
design and selection in, 24-25
clectromc matenials, 18-19
engimeering and, 7-9
nuvterials and engineering. 3-7

metullic materialy, 911
nanormaterials, 23-24
overview, 2-3
polymeric matermls, 1113
smart muterials, 21-23
Matrix 6:6mt¢rhb for composite materials,

Miximum energy product. of hard mugnetic
materials, 913

Mixwell, James Clerk. 39
McDonnell Douglias Atrcraft Co,, 677-678

MCVD (modified chemical vapor
deposition) process, 870-871

Mechanical properties of metals. See Metals.
mechanicil properties of

Meissner effect, §73

Melamines (aming resing), 547-349

MEMs (microelectromechunical systems ),
22-23

Mendeleey, Dmitry, 37

MER ‘{M;n Explaration Rover) mission,
2-35

MESFETS (metal-semiconductor field-effect
transistors ), 830

Metallic bonds, 75-77

Metallic-covalent riixed bonds, 78

Metallic glass, 134135, 008910

Metallic-lonic mixed honds, 78-79

Memllic materials, 9-11

Metullic mdius, 56

Metallocene catalysts. 511

Metalloids, atomic structure of. 60

Meral-matrix composite (IMMC) materials.
16, 703-708

Metal oxide composites, 584

Metal oxide semiconductor field-effact
wransistor (MOSFET), 818-821

Metals
amorphaous, 474475

In agueans solution, cormosion of,
738-74|

atomic structure of, 60
in biomedical applications
cobalt-hased alloys, 954-933
orthopedic applications, issues in,
957959
Overview, 932054
stuinless steely, 954
titanium alloys. 955-957
composite materiuls advantages over, 659
for carrosion control, 766-768

electrical conduction in
clussic model of, 781742
drift velocity of electrons In, 787-788
Ohm's low, 783786
resistivity, 788791
electrochemical corrosion of, 721-726
energy-hand model for electrical
properties of, 792-704
Tight reflection and absorption by, 856-837

mugnetization and demagnetization of
[erromagnetic, Y05-906

oxidation of. 761-765
passivation of, 745
solidification of

crystal growth i hguid metals,
154-155

grain structure of industral castings,
155-156

overview, |47-149
stible nuclei in liquid metals, 149154
solid solutions of, | 60165

solid-state phase wansformation in,
340.-34)

standard electrode half-cell potentials for,
724-726

irubecular, 934
Xerty diffrucnon daw on, 131-133
Metals, mechanical properties of, 224-335
casting process for, 225-227
creep of, 318-321
deep druwing process for, 234-235
extrusion process for, 231-232
fuilure of metal components case study,
324-326
Tatigue crack propagation ate. 312-317
fatigue of
cyclic stresses, 309-310)
factors affecung, 311-312
overview, M5-308

structaral changes in ductile metal
from, 310311

lorging process for, 232-234
fructure of
brittle. 297-300
ductile, 296-297
ductile-to-brittle trunsition
temperature, 302
fracture toughness. 303-303
wverview, 205204
toughness and impact testing, 300-301
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Magnetic propetties—Con.
hand magnetic manerials
alnico (aluminum-nicke!) alloys,
915-916

iron-chromium-cobalt (Fe-Cr-Ca)
magnete alloys, 918-920

neodymiume-ron-baron (Nd-Fe-B)
magnetic alloys, 917-91R
propetties of. 912-915
rare earth alloys, 917
magnenc Helds, 887-889
magnetic induction, 389890
magnenc permeability, 890-891
magnetic susceptibility, 891892
overview, §86-887
parnmagnetism, §92-893
soft magnetic materialy, 906-912
in superconducting materials, §74-877
Magnetic quantum number, 4840
Magnetic resonance imaging (MR1), 886

Magnetocrystalline anisotropy energy,
901-902

Magnetostatic energy, 900-901
Magnetostrictive energy, 903-905
Majority carriers, in extrinsic
semiconductors, 803
Mulleable cast irons, 462364
Markets, compention for, 19-21
Mars, NASA mission 1o, 2-3, 3
Marx f.'x;z'fnruﬂm Rover (MER) mission,
2-3.5
Martempering. 418419
Murtensites
Tormation of, 403-407
rempenng, 417418
Martensinc stainless sieely, 453455
Mass action law, 803
Mass numbers (A ), 35-38
Materiul properties
covalent bonding and, 74-75
lonic bonding and. 67-68
metallic bonding und, 76-77
Muterials science, introduction to
ceramic muterials, 14-16
competition among materials, 19-21
composite malerials. [6-18
design and selection in, 24-25
clectrome matenials, 18-19
engineering amd, 7-9
materials and enginecring. 3-7

metallic materialy, 911
nanomterials, 23-24
overview, 2-3
polymeric matermls, 11-13
smart materials, 21-23
Matrix materials for composite materials.
666

Miximum energy product. of hard mugnetic
materials, 913

Mixwell, James Clerk. 39
McDonnell Douglias Atrcraft Co., 677-678

MCVD (modified chemical vapor
deposition) process, 870-871

Mechanical properties of metuls. See Metals.
mechanichl properties of

Meissner effect, §73

Melumines (amino resing), 547-349

MEMs (microelectromechunical systems ),
2-23

Mendeleey, Dmitr, 37

MER ;.\;an Exploration Rever) mission,

3.5

MESFETS (metal-semiconductor field-effect

transistors ), 830

Metallic bonds, 75-77
Metallic-covalent mixed bonds, 78
Metallic glass, 134-135, 9049-910
Metallic-lonie mixed honds, 78-79
Metallic materials, 9-11

Metallic mdins, 56

Metallocene catalysts. 511
Metalloids, atomic structure of. 60

Menal-matrix composite (MMC) materiuls.
16, TO3-705

Metal oxide composites, S84

Metal oxide semiconductor field-effact
wansistor (MOSFET), 818-821

Metals
amorphous, 474475

In agueans solution, corrosion of,
738-74)

atomic structure of, 60
n biomedical applications
cobalt-hased alloys, 954-955

orthopedic applications, issues in,
957950

tverview, 952-051

stuinless steels, 954

titanium alloys. 955-957
composite materiuls advantages over, 659
for carrosion control, 766-768

electrical conduction in
classic model of, 781782
drift velocity of electrons in, 757-788
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Schmid's law und, 261263
sliphands and slip lines, 253-256
slip mechanism for, 256-261
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wire driwing process for, 234-235
Metal-semiconductor field-effect trunsistors
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planar field-effect transistors, §19-822
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NACE (National Association of Corrosion
Engincers), 722
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o
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Oil-drop experiments, on cloctron charge, 33
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Optical-fiber communication systems, 868
Optical metallogruphy, 173178
Optical properties
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tempering, 417421
Plain-carbon steels, slow cooling of,
306403
Plain strain conditions, 304
Planar atomic density, 120121

Planar bipolar ransistors, microelectronic,
H18-K10

Planar defects, as cryatalline impetfections,
170-172

Plunar density, $95-596
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Plastically deformed metals
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grain boundary effects. 265-267
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272-279
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twinning a5, 264-263
stress and strain in, 235-236
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Plastics. See Polymeric materiale
Plateay, in cooling curves, 340
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PMMA (polymethyl methacrylate). 529-530
pn junction diode semiconductors, 812-816
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Polybutylene terephihalate (PBT), S38
Polycarbonate, 535-536
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polyphenylene sulfide. S39-540
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transmittunce by, 858-860
monomers, 496
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temperarure effect on strength of,
563-564

thermoplastics
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deformation of, $57-558
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polyethylene, 520-322
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polyvinyl chloride and copolymers.
523324

processing of, $12-516

strengthening of, $59-562
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Protons, discovery of, 33
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phenylene oxide-based, $36-537
Resistunce, electrical, 784
Resistivity, electrical. 784. 788-791
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mixed jonic-covalent bonding in. 78

overview, 811

pn junction. 812-816
Semicrystalline materials, 134
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Shear stress and strain in metals, 240-241

Sheet molding compound (SMC) process,
679680
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Silicate structures, 607-610
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864-870

Single-wall nanotube (SWNT), 606
Sintering ceramic materials, 615-617
Slipbands and slip lines

extrusions and intrusions of, 310-311

in plastically deformed metals, 253-256
Stip casting ceramic materials, 613-614
Stip mechanism for plastically deformed

metuls, 256-261
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Soft ferrite materials, 921-922
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point defects, 165-166
volume defects, 172-173
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scatning electron microscopy.
178179
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teansmission electron microscopy.
179-180

metallic solid solutions, 160-165
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155-156
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nonecuilibrinm, of alloys, 348-351
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Sulid-state phase transformation in metals.
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Solution polymenzation, 503
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Space lattice and unit cells, 93-94

Space Launch System (SLS) rocket, of
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ceramic tiles on, 14-15, 631-633
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Specific modulus, 639
Speed of electromagnetic radiation, 39
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Spinel, 62-603
Spinel ferrites, 922-024
Spin quantum sumber (ms), 49
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Spray lay-up open-mold processes for fiber-
reinforced plastic, 676-677

SRO (short-range order), in amorphous
materials. 93
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crystalline impetfections. 170, 172

Stainless steel ulloys, 10-11
Stainless steels
uustenitic, 455457
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ferritic. 452453
martensitic, 433355
Stutue of Liberty, 779
Steady-state atomie diffusion, 205-206
Stewdy-sute creep, 519
Steatite, 835
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continuous-cooling transformation
dingrum for, 413415
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overview. 396-308
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hypereutectoid, 396, 395403, 410
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423424
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af, 48-413
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Martensite formation, 403407
tempering. 417421
plain-carbon, slow cooling of. 396203
production of, 300-393
stainless
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ferritic. 452453
Muartensitic, 453-4535
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Stereorsomerism, 310
Stercospecific catalysts, 510
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R64-868
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Strain hardening. 270
Strain point viscosity, 639
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Strength

of ceramic malerials, 624

of concrete, 636

diclectric, 834

specific, 639

of woods, 700
Stress and simain

ol bones, 936-939

of collagenous tissues. 044947

engineering. 236-239

plastic and plastic deformation, 235-236

Polsson’s ratio, 239-240

shear, 240-241

true, 249-251
Stress concenration, in metal futigue. 311
Stress corrosion cracking (SCC), 755738
Stress-intensity factor range plots, 3 14-316
Stress reluxation, 566-367, (47048
Stress-rupture (Creep-rupture) test of metals,

321-324

Stress shiclding phenomenon, 958
Structural ceramic materials, 14, 620-622
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Styrenesgerylonitrile (SAN), 527
Styrene-butidiene rubber (SBR), 553

Subatomic particles, 31-34. See also
Periodic Table

Subchondsal bone, 951
Subsidiary quanmm number, 47
Substrtional mechanism of diffusion,
202-203
Substitutional solid solutions, 160-163
Superalloys. 10. 21, 468, 586
Supercondueting materials
copper oxides, 30
cursent Mow and magnetic fields in,
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high critical temperature, 879-881
high-current. high-field, §77-879
magnetic properties of, 874470
superconducting stte, §73-874
Superplusticity in metals, 279-281
Supersonic airspeeds, 4
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Surfnce enginecting, coutings and, 643634
Surface moughness, in metal fatigue. 32

Surrounding phegomenon, 363-365

Susceptibility, magnetic, 891-592
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Suture nlmmls. polymenic materials for,
962
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Synthetic rubber. 1112, 553-534
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eutectic, 352
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ferromugnetisi affected by, §97-59%
intrinsic semiconductors affected by,
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Larsen-Miller (L.M,) parameter, 322-324
sensitiZing femperature mnge,
intergrunular corrosion and,
753754
strength of polymeric materials affected
by, 563-564
Temperature resistance, 4
Tempered glisses, 641-642
Tempering plain-carbon sieels, 417421
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Tie-line, in phuse dingrams, 345
T copper alloyed with, 451452
Tissue connectivity, ceramic maserialy for,

Tissue engineering, Y73-976
Titanic, 294
Titunium slloys
tn aircraft applications, 9-11
n bromedical applications, 955-957
description of, 466268
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Index 1083
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far fiber-reinforeed plustic, 677-678
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van der Waals boads, 79
Vibration testing, 3
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Visible waves, 30-401
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Vitrification of ceramic materials, 617
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172-173

Volume density, 119-120
Vulcanization
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Wavelength, 39, 24-45
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WollT"s law, 940
Wood
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hardiwood microstructure, 696697
macrostructure of, 692-695
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Working point viscosity. 639
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X-ray diffraction
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X-may diffmction—Cont.
overview, 126-128
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Yale University, 339n
Yield strength, 244-245

Young, Thomus, 244n
Young's modulus. 244

Zener diodes. §15-816

Ziegler, Kurl, 510

Ziegler nnd Natta catalysts, $10-511
Zinc. copper alloyed with, 450451

Zinc blende, 398-600
Zircon
description of, 622
superalloys melted in crucibles of, 386
transformation toughening of partislly
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