Cambridge University Press & Assessment

978-0-521-62409-1 — Mass Transport in Solids and Fluids

David S. Wilkinson
Index
More Information

Index

activation energy, 6, 11, 18
in gases, 15-17
in liquids, 14-15
in solids, 7-14
annealing, 104

average composition, application to dissolution
of particles, 122

average concentration, 84-85
average flux, 67
average total flux, 193

biased equilibrium vacancy concentration, 229

carburizing of steel, 28

carrier gas, 167

case hardening 103, 104

chunky ferrite, 126

coatings, as diffusion barrier, 34
complimentary error function, 64
composite solid, diffusion in, 35-39
conservation of mass, 62, 73, 127
convection, 4, 19-20, 151
converting concentration units, 30, 42
counter diffusion, 150

creep rate, 230

Darken experiment, 233

diffusion in a stagnant column, 167-169
diffusion couple, 157

diffusion creep, 230

diffusion data, 17-19, 242-243

diffusion due to an activity gradient, 232-233
diffusion due to surface curvature, 231-232

268

diffusion in
Al, 03, 39
(B-alumina, 227
Ni, 38
Ni-Cu alloys, 156
diffusion of

Cu, 59-60
Cin Fe, 13, 28-29, 119-120
Cr, 18

Cr in Ni, 56-58, 79-80

Cuin Al, 122, 125

H in Cu, 33, 34

H in Fe, 33, 34, 83-84, 103, 108

H in Ni, 29, 70

hydrogen, 29

N in Fe, 102

Ni in NiO, 42

0O, in air, 17

P in Si, 105-106

Sb in Si, 66, 67
diffusion of gases, 212-214
dimensionless numbers, 187, 189
direct bonding of refractories, 166
distributed source, 6064, 76
doping, of semiconductors, 105-107
drift, 151, 154
drift velocity, 16, 152, 155

Einstein drift equations, 225-226

electric field, as driving force for diffusion,

226-227
equilibrium vacancy concentration, 228
error function, 63-64, 129
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eutectoid transformation, 133
evaporation, 167

of Mg, 194-195

particle condensation during, 171-173
evaporation involving reactions, 169-171

FeO *fog’, 171-173

Fick, Adolph, 4, 10

Fick’s First Law, 5, 10, 26, 225

Fick’s Second Law, 47-50, 184-185
flowing interface, transport at, 185-187
flue-gas scrubber, diffusion in, 203-206
free energy of atoms, 224

free energy of vacancy creation, 228

gas—solid equilibria, 100
grain boundary diffusion, 36-39
Grashof number, 190

heat conduction, relationship to diffusion, 50
heating and cooling, duffusion during, 71
Henry’s Law, 101, 232

Higbie penetration model 192-194, 195
homogenization, 77-80, 123

image sources, 73-76
immiscible solids, 159-166
interdiffusion coefficient, 13, 147, 155, 156, 161
interface motion, rate of, 128, 135, 161, 175
interface reaction control, 107-109
intermetallic phases,

growth of 163

rate of growth, 164-165
internal precipitation, 173-176
internal reactions in fluids, 193-196
interstitial atoms, 7
interstitial diffusion, 8-11
iron oxide reduction, 209-212

jump frequency, 225

Kirkendall effect, 153-157
Knudsen diffusion, 213

Langmuir equation, 172

Laplace transform methods, 77, 80-81, 240-241
local equilibrium, assumption of, 33, 97-98
logarithmic mean driving force, 169, 192

mass transfer coefficient, 187191, 193
of spheres, 188-190, 193

Matano interface, 158
Matano-Boltzmann method, 157-159
mechanical stress, 227-230

Mg evaporation, 194-195

mobility, 232

molar volume, 41

multi-phase resistance, 206-209

Nernst—Einstein equation, 226
nickel oxide, 3943
nominal diffusion distance, 68-72

overall mass balance 202-206, 208-209
oxide film growth, 3943

pearlite,
diffusion in 117-120
growth of 132-135
thickening of cementite plates, 119-120
permeability, gas, 29-35
permeability, units, 32
plane initial source, 54-56, 72-73, 74, 75
plug-flow reactor, diffusion in, 203
point defects, 7
porous solids, diffusion in 212-214
precipitate growth, cooperative growth, 132-135
ferrite from austenite, 126
planar, 125-130
spherical particles, 130-131
principle of superposition, 62
pseudo steady state, 40, 129, 130, 162, 175

quiescent liquids, diffusion in 166-173

radioactive tracer, diffusion of, 58-60

rate constant, 108

re-inoculation, 194-195

reactions incorporating Fick’s Laws, 184-185
Reynolds number, 187

Schmidt number, 189

selenium, evaporation of, 169-171
self-diffusion, 12

separation of variables method, 7, 80, 236-240
Sherwood number, 189, 193
short-circuit diffusion, 36
Sievert’s Law, 32, 100, 103
sintering, 231

slip casting, 43—44

solubility, 102, 104

solute partitioning, 132
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solute rejection, 127 total flux, 152
spinel phases, growth of, 165
stagnant film model, 191-192 undercooling, effect on solubility, 133-134
stagnant fluid, 167, 188-189 unit cells, application in modelling, 123
steady state, 26, 186 uphill diffusion, 233-234
substitutional solute diffusion, 13-14
surface coatings, growth of, 166 vacancies, 7, 228
vacancy annihilation, rate of 228
TiN precipitates, 115 vacancy creation, rate of, 228
topochemical reactions, 209-212 vacancy diffusion, 11-13
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