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AISI designation system, 195

alloy steels, 195

alloying element effects, 195

aluminum killing, 108, 167
anisotropy, 180

anisotropic yielding, 183-186

annealing, 51-64
Arrhenius equation, 56, 96
atomic diameters, 91

austempered ductile cast iron, 250

austempering, 135
austenite, 25
austenite formation, 113

austenitic stainless steel, 209

Avrami, 56

bainite, 123

bainite formation, 195
bake hardening, 108, 172
banding, 28

basic oxygen process, 16
Bessemer process, 13
beta iron, 2

blast furnace, 3

B-H curve, 264

Bloch walls, 266

boron, 146

brittle fracture, 222

carbide formers, 88
carbides in tool steels, 20
carbon equivalent, 243
carbon solubility, 94
carboaustenitizing, 163
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carbonitriding, 164

carburizing, 158

case hardening, 165

cast iron, 234-255

cast iron matrices, 246

casting, 20

Catalan furnace, 6

cementite, 25

Charpy test, 226

chromium equivalents, 211

cleavage, 222

coke, 13

cold rolling, 22

combined temperature and strain rate
effects, 46

compact graphite iron, 242

complex phase steels, 173

compression texture, 72

continuous cooling diagrams, 123

corrosion, 276-289

corrosion cells, 276-289

corten, 174

critical diameter, 142

crucible steel, 9

crystallographic textures, 183

cup-and-cone fracture, 218

Curie temperature, 256

curly grains, 67

Damascus steel, 8
damping, 254
decarburizing kinetics, 162
deep drawing, 187
deoxidation, 19
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diffuse necking, 191

diffusion, 98-103
mechanisms, 99

discontinuous grain growth,

63

dislocation density, 35

domain wall movement, 264

domain walls, 261

drawn wires, strength, 172

dual-phase steels, 172

ductile cast iron, 244

ductile fracture, 218

duplex stainless steels, 213

dynamic strain aging, 109

electric arc process, 10

electrode potential, 276

eutectoid composition, 86
eutectoid temperature, 83
eutectoid transformation, 31, 80-81
exaggerated grain growth, 63
exchange energy, 258

fatigue, 229
ferrite, 2, 25
ferritic stainless steel, 205
ferromagnetism, 250
flow stress
grain size effect, 37
solute effect, 35
strain-rate effect, 40
temperature effect, 39
forming limits, 191
fracture, 218-232
fracture types, 218
full anneal, 26
furnace atmospheres, 165
furnace linings, 19

galvaneal, 177

galvanic series, 22
galvanizing, 22

Goss texture, 271

grain boundary migration, 61
grain growth, 58

grain size, 37

graphite flakes, 237

gray cast iron, 237

grain boundary migration, 61
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Hadfield manganese steel, 198

Hall-Petch, 37

hard vs. soft magnets, 266

hardenability, 137-148

hardenability bands, 140

hardness, 293

heating during deformation,
175

hot rolling, 21

HSLA steels, 172

Hultgren extrapolation, 33

hydrogen embrittlement, 227

hydrostatic pressure, 142

hypereutectoid, 25

hypoeutectoid, 25

hysteresis, 265

ideal diameter, 112

ideal quench, 112
inclusion-shape control, 178
inherently fine grain size, 63
intergranular fracture, 224
interstitial diffusion, 90, 102
interstitial lattice expansion, 92
interstitial solute effects, 87
interstitial-free steel, 169

iron ores, 11

isothermal transformation, 120

Jominy test, 137

killing, 20, 171
kinemativ hardening, 187

limiting drawing ratio, 189

liquid metal embrittlement, 227
localized necking, 190
low-carbon steel grades, 167-178
Liider’s bands, 104

magnesium addition, 16, 244
magnetic behavior, 256-273
magnetic domains, 261
magnetic units, 263
magnetocrystaline energy, 262
magnetostatic energy, 261
magnetostriction, 262
malleable cast iron, 244
manganese sulfide, 30, 178, 221
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maraging steel, 198
marquenching, 133
martensite, 125

lath, 86

twinned, 86
martensite transformation, 128
martensite types, 132
martensitic sheet steel, 173
martensitic stainless steel, 208
mechanical fibering, 183
meteorite, 4
microalloying, 172
multiplying factors, 144

native iron, 4

Nernst equation, 276
nitriding, 163

nitrogen solubility, 94
nodularity in ductile iron, 244
normalizing, 26

open-hearth process, 15

orange peel, 179

oxidation resistance, 216, 287

oxygen concentration cells,
277

partitioning of solutes, 115

passivity, 279

pearlite, 25

pearlite formation, 30, 113

pearlite spacing, 32

permeability, 265

pelletizing, 11

Persian sword, 8

phase diagrams, 54
Fe-C, 93,234
Fe-Cr, 83,206
Fe-Cr-C, 210
Fe-Cr-Ni, 212
Fe-Mn, 82
Fe-Mo, 83
Fe-Mo-C, 85
Fe-W-C, 85

pigiron, 12

pit furnaces, 4

polarization, 279

polygonization, 53

Pourbaix diagram, 283
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precipitation-hardening stainless steels,

212
preferred orientation, 183
proeutectoid, 25

quench severity, 143

recovery, 51
recrystalization, 54
recrystalization texture, 77
recycling, 22

residual magnetization, 265
residual stress, 54

retained austenite, 126
ridging, 126

rimming, 20, 171

roller leveling, 107

rolling texture, 71

roping, 207

rust, 287

R-value, 180

sandwich sheets, 176
secondary hardening, 156

secondary recrystalization, 63-64, 270

sensitization, 5

shaft furnace, 4

sheet forming, 179-193

sheet steel, 167-178

sigma phase, 207

silicon steel, 270

slags, 19

slip systems, 66

Snoek effect, 95

solid solution hardening, 88

solute effect on tensile strength,
39

solute segregation, 115

spheroidite, 89, 154

spheroidizing, 27

stainless steels, 205-217

strain aging, 104-112

strain hardening, 35, 179

strain-rate effects, 40, 180

static fatigue, 228

strength differential effect, 49

strength of low-carbon steel, 167

stress relief, 54

stretcher strains, 179
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stretching, 187
subgrains, 53, 73
superplasticity, 49
surface finish, 179
surface treatments, 177
swaged wires, 70

Taylor-welded blanks, 175

temperature dependence of flow stress,
39

temper embrittlement, 157

temper rolling, 107

tempering, 150-157

texture formation, 72

tool steel heat treatment, 201

tool steels, 199

tramp elements, 226

transition temperature, 24

TRIP steels, 226

tundish, 20
tuyeres, 11
twinning, 66

vermicular graphite, 242
void coalescence, 218

weathering steel, 174
white cast iron, 236
Widmannstétten, 4, 26
wire textures, 66
wootz, 8

wrinkling, 190
wrought iron, 6

yielding, 104
Young’s modulus, 87

Zener-Holomon, 104

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107017986
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107017986: 


