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barrelling, 409
barrier coatings, 205

stresses, 419

PVD fabrication, 348
Bauschinger

strain, 413

testing, 410
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beryllium, 455

biaxial stress, at a surface, 420

bicycle frame, 465
binder, 324
blistering, 310

bond strength, 178, 239, 261

implications, 166
wear, 294
bounds

equal stress/strain, 14
on composite properties, 8

Bragg equation, 418
brake disc, 463
Brazil nut test, 179
brazing, 358
buckling, 408, 412
bulk modulus

slab model, 19

cantilever, 303
beam test, 179
case studies, 459
cast irons
damping, 303
casting
centrifugal, 341

reaction layer thickness, 193
cathodic polarisation curves, 311

cavitation, 231

stress, 167
centrifugal casting, 341
clip gauges, 408
closure, 252, 261
clustering

characterisation, 438
effect on crack path, 257, 262

effect on creep, 140

effect on recrystallisation, 393

effect on stiffness, 66

particles, 234

porosity, 351
coatings

barriers to diffusion, 205

conductivity, 286
exothermic, 330
fibre, 202

of graded composition, 336

on SiC fibres, 193
protective, 310
wear resistant, 457

coaxial cylinder model, 30

convected coordinate

finite element model, 38

Coble creep, 127
COD, 245

coefficient of sliding friction, 182, 294, 296,

301, 302
compocasting, 336

Subject index

composite property map, 8
composite strength

rule of mixtures, 173
compression testing, 408
computer program, 483
conductivity, 444

electrical, 287

thermal, 277, 278
constitutional undercooling, 340
constrained strain ¢S, 47, 50
constraint

Bauschinger testing, 412

compression testing, 409

during loading, 415

499

continuously deforming model, 149
continuum modelling of plastic flow, 86

copper
interfacial compatibility, 194
corrosion, 308
aqueous, 310
crevice, 311
galvanic, 311
gaseous, 310
pitting, 311, 312
counts per event
acoustic emission, 450
crack
deflection, 255
growth rate, 252
initiation, 256
path preference, 439
propagation, 257
crack deflection
by interfaces, 175
energy for, 176
crack growth rate, 252

crack opening displacement 8, 236, 245

crack path, 256

models, 246
crack propagation, 183
cracked particles, 231, 263

effect on ductility, 236
cracking of fibre coatings, 206
Crank—Nicolson

finite element model, 35
creep, 4

Coble, 127

diffusional, 126

dispersion strengthened metals, 128

Eshelby model, 136
exponential, 127

finite element model, 138
long fibre composites, 140
metals, 123

MMCs, 130

models, 134
Nabarro—Herring, 127
power law, 125
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creep (cont.) differential scanning calorimetry, 378
resistant applications, 456 differential thermal contraction
shear lag model, 136 effect on conductivity, 290
stress exponent, 140 effect on corrosion, 312
under thermal cycling, 141 interfacial sliding, 254
crevice corrosion, 311 stresses, 77
critical aspect ratio, 30 diffraction
critical growth velocity peak broadening, 419
particle pushing, 338 stress measurement, 418
critical shear stress, 27 diffusion, 101
critical stress values coefficient, 125
failure, 219 interfacial, 101
critical temperature, photoelastic, 422 volume, 101
cross-slip, 384 diffusion barrier, 205
crystallographic analysis coating, 348
fibre orientation, 437 mechanics of, 206
current density, 287 wetting promotion, 206
cutting, 355, 428 diffusion bonding, 345, 355, 358
cutting and welding diffusional creep, 126
Eshelby model, 46 diffusional mean temperature, 147
CVD fibre coating, 202 diffusivity, thermal, 279
cylinder block, 467 . dilatometry, 447
cylinder model, 30 data, 145, 146

dimensional stability, 461
dimepsionless wear coefficient, 302

D(x) tensor, 55 dimples, 248
damage direct casting, 332
acoustic evidence, 452 directed metal oxidation, 343
on thermal cycling, 155 directional solidification of eutectics, 342
particle cavitation/debonding, 231 Dirichlet tessellation, 262, 438
damage event detection, 449 disjointing force, 338
damage evolution, 240 dislocation
damage initiation, 257 climb, 125
damage mechanisms, 230 diffusion assisted climb, 102
damage accumulation labelling, 373
assessment by stiffness, 402 modelling plastic flow, 86
stiffness, 401 nucleated precipitation, 379
tension/compression asymmetries, 409 observation of, 373
damping, 304 punching, 84, 100, 370
interfacial effects, 305 relaxation, 100
log decrement, 305 smearing, 88
capacity, 302 strengthening, 84
debonding, 231 structures, 370, 377
energy, 176 tangles, 374
shear stress, 168 TEM observation, 433
stress, 167, 180 dislocation density
defects damping, 306
influence on fatigue, 253 effect on conductivity, 290
deformation texture, 385 measurement, 373
dendrites, 338, 340 dispersion strengthening, 3
dendritic solidification, 330 displacement maps, 46
density distribution of reinforcement, 438
related applications, 457 AK, 252
measurement of, 441 drag pressure, 391
diamond drawing, 349, 351
conductivity, 278 drive shaft, 461
tooling, 356 droplet velocities
die infiltration, 324 Osprey process, 335
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thermal spraying, 336
DSC, 378, 382
dual phase steels, 4
ductility

data, 240

effect of temperature, 265

models of, 236
duplex fibre coatings, 209
dynamic instability, 462

effective diffusion temperature, 147
effectively stress-free temperature, 117, 154
efficiency of nucleation, 392
elastic waves, 302
electric field, 287
electrical batteries, 457
electrical conductivity, 277, 290
S tensor, 482
electrical discharge machining, 356, 432
electrical resistivity, 287
data, 289
electrochemical machining, 356
electron beam welding, 358
electropolishing, 429, 432
conditions, 433, 434
energy
of fracture, 243
strain energy, 96
energy absorption
fracture toughness, 249
interface, 305
engine block, 467
enhanced creep model, 153
enhanced plasticity creep model, 150
environmental corrosion, 310
environmental performance, 277
environmental stability, 469
equal strain model, 14
equal stress bound, 14
equivalence, 55
equivalent homogeneous inclusion, 45, 49
equivalent transformation strain ¢7, 60
erosion, 295
Eshelby method, 10, 44-6, 286
computer program, 483
conduction, 279
cycling creep model, 153
effect of inclusion shape, 55
stiffness predictions, 201
thermal model, 122
Eshelby tensor, 481
conductivity, 281
stress, 47
Eulerian
finite element model, 38
eutectics, 318
fabrication of, 342
exothermic reaction processes, 344

expansion coefficient
composite, 120
matching, 469
exponent for creep, 125
exponential creep, 127
extensometry, 447
extrusion, 344, 349
banding, 349
die design, 351

fabrication
diffusion bonding, 345
ion plating, 348
powder processing, 344
processes, 318
reactive processing, 342
slurry casting, 336
spray deposition, 334
sputter deposition, 348
summary of processes, 319
failure, 218
axial, 219
criterion, 226
laminates, 228
long fibre composites, 218
mixed mode, 227
off-axis, 225
shear, 224
transverse, 220
fastening, 358
fatigue
effect of particle shape, 259
influence of defects, 253
limit, 252, 253
long fibre composites, 253
models, 251
piston application, 461
fatigue failure
damping, 302
fatigue resistance
cylinder block, 467
fibre aspect ratio, 435
changes during extrusion, 349
fibre breakage
acoustic emission, 451
fibre coatings, 202
stress measurement, 420
fibre end stress, 24
fibre fracture, 29
during extrusion, 349
during wear, 300
fibre-matrix interface
damping, 307
fibre orientation
metallography, 427
measurement of, 436
fibre protrusion/intrusion test, 187
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fibre pull-out, 196 frequency analysis
fracture toughness, 249 acoustic emission, 450
energy, 176, 199 friction stress, 371

fibre push-out, 183, 195 friction welding, 358

fibre strength, 173 frictional sliding, 168, 182, 185

fibres energy absorption, 177
data, 480 frozen stress photoelasticity, 422
inhalation hazard, 324 fugitive binders, 323

figure of merit, 7, 292 full fragmentation test, 180, 187

filament winding, 336

finite difference model, 34 Galerkin

finite element model, 34, 82 finite element model, 36
adaptive remeshing, 38 galvanic corrosion, 311
boundary conditions, 39 gaseous corrosion, 310
constraint, 39 gauge length profile, 410
Crank—Nicholson, 35 Gaussian elimination
Lagrangian, 38 finite element model, 35
packing, 39 ghost composite, 55
plastic straining, 111 energy of, 96
push-out tests, 184 inclusion, 49, 52
Rayleigh-Ritz, 36 thermal, 121
weighted residual, 36 graded coatings, 336

flake graphite, effect on wear, 301 grain boundary sliding

flaws damping, 303
effect on fracture, 243 grain size

flow behaviour effect of reinforcement, 85
influence of pressure, 270 effect on strength, 85
temperature variation, 4 heat flow effects, 330

fluid jet cutting, 359 grain structure

forced vibration, 303 anodizing, 430

forest hardening, 93 graphite, 312

forging, 351 damping, 307

four point bend test, 179 grid maps, 46

Fourier, transform analysis Griffith equation, 243
fibre orientation, 437 grinding, 428

fractography Gunier-Preston zones, 379, 381
fracture toughness model, 247

fracture, 218, 244 Hall-Petch relation, 85
acoustic emission, 452 Halpin-Tsai model, 15
effect of strain rate, 264 hardness, 294

fracture mechanics, 173 assessment of volume fraction, 438

fracture surface, toughness relation, 248 measurements, 378

fracture toughness, 245 Harper—Dorn creep, 127
crack path model, 246 health hazards, 324
effect of particle shape, 259 heat flow, 278
effect on thermal shock resistance, 292 in melt, 329
effect of size, 261 heterogeneous nucleation, 379
effect on wear, 295 HfO, fibre coatings, 205
energy-based model, 251 high energy beam cutting, 357
fibre pull-out, 249 high temperature applications, 470
fractography model, 247 high velocity oxy-fuel spraying, 336
interfacial, 167, 169 homogeneous inclusion, 49
models of, 242 homogeneously nucleated precipitates, 382

free electrons, 287 hot isostatic pressing, 344, 351
heat flow, 278 hot pressing, 345

free resonance, 405 hybrid preform, 323

frequency hydrogen
effect on damping, 307 corrosion, 310
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hydrogen sulphide
corrosion, 310
hydrostatic stress, 101
effect on voiding, 236, 240
effect on voids, 232

image stress, 59
in situ composites, 318
in situ fibre strength, 173
in situ matrix strength, 223
inclusion
arrangement, 60
aspect ratio, 435
orientation, 436
shape effect on failure, 257
inclusion shape
effect on yield stress, 71
indirect casting, 333
infiltration
of die, 324
pressureless, 327
viscous flow, 329
inhalation hazard of fibres, 324
inner ram
squeeze infiltration, 333
insulating inclusions
electrical, 289
thermal, 287
interaction
inclusion/inclusion, 60
interface
bond strength, 166
chemistry, 190
diffusion data, 205
effect on performance, 171
energy absorption, 175, 305
fracture toughness, 169
keying, 195
reaction, 192
shear strength, 190
strain energy release rate, 167
interface debonding, 231
acoustic emission, 452
effect on fatigue, 254
interfacial bond strength
Al-SiC, 187
data, 188
effect of precipitation, 383
effect on wear, 297
Ti-SiC, 188
interfacial compatibility
aluminium, 193
copper, 194
magnesium, 194
nickel, 193
titanium, 192
tungsten fibres, 193
interfacial conductance, 286

Subject index

interfacial damage, 171
in Ti/SiC, 199
interfacial damping, 307
interfacial failure
acoustic emission, 451
crack growth, 257
interfacial fracture toughness, 167
interfacial precipitation, 383
interfacial processes
energy absorption, 176
interfacial reaction, 171
Al-SiC, 193
during casting, 341
during diffusion bonding, 345, 358
effect on conductivity, 287
effect on strength, 196
layer thickness, 191
property implications, 194
thermal cycling, 158
thermal resistance, 285
thermodynamics, 190
Ti composites, 345
transformation strain, 199
interfacial reaction zone
effect on strength, 174
effect on toughness, 173
interfacial resistance, electrical, 289
interfacial sliding, 10
damping, 303
effect of coating, 209
interfacial strength
debonding, 232
effect on ductility, 234
effect on failure, 261
interfacial stress, critical, 167
interfacial tests, 179
interferometers
strain measurement, 447
interlaminar shear stresses, 415
intermetallics, 1
fabrication, 344
internal friction, 303
internal necking, 237
internal stress
balance, 59
driven superplasticity, 355
mean stress, 61
photoelasticity, 422
interphase stresses, 419
ion beam milling, 432
ion plating
composite fabrication, 348
fibre coatings, 204
ions, mobility of, 287
Iosipescu test, 416
isochromatics, 424
isoclinics, 423
isotherms, 280
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joining, 355, 357

Kaxs 252

Lagrangian

finite element model, 38
Lameé equations, 67
laminae

failure, 218
laminates

failure of, 228

sprayed, 336
Lanxide Corporation, 328, 343
laser assessment of strain, 409, 447
laser cutting, 357
laser flash technique, 444
laser welding, 358
linear viscous creep, 126
liquid phase processing, 320
load reversal, 410
load sharing, 8
load transfer, 5, 6, 7, 62, 171
loaded composites, 51
local stress fields

effect of inclusion shape, 55
local volume fraction, 439
logarithmic decrement, 303
long cracks, 251
long fibre composites, failure of, 218
long gauge length

compression testing, 409
loss factor, 304
Lubanska correlation, 335
lubricants, 301

effect on wear, 295

machining, 355
macrohardness, 378
macrosegregation

squeeze infiltration, 332

magnesium, interfacial compatibility of, 194

materials selection, 8
matrices
Al 2000 series, 379, 383
Al 7000 series, 383
Al-Li, 382
matrix
oxidation, 308
microstructure, 370
properties, 223
strengthening, 6
stress field, 55
matrix cracking
acoustic emission, 451
maximum stress theory, 226

mean field approximation, 59
mean free path, 278
mean internal stress, 61

effect of inclusion shape, 55

evaluation, 411

plastic, 89
mechanical damping, 302
mechanical test data, 71
melt atomisation, 334
melt entry, 325
melt freezing, 331
merit index, 8, 292
mesh

adaptive remeshing, 38

generation, 36

tessellation, 38
metal, conductivity of, 278
metallic wires, data on, 480
metallography, 427

damage nucleation, 236
Mg—carbon, 307
Mg-Li alloys

interfacial compatibility, 194
mica, damping, 307
micro-damage

acoustic emission, 450
microelectronic packaging, 469
microhardness, 378
microplasticity, 73

testing, 409

Young’s modulus, 401
microporosity, 330
microsegregation

squeeze infiltration, 332
microstructure

effect on creep, 124

effect on properties, 2

role of fabrication, 330, 338
micro-yielding, 28, 74
mild wear, 295
milling, 355
misfit, relaxation of, 105
misfit strain, 1045, 48

applied loading, 54

loading, 54

thermal, 49, 52
mismatch induced superplasticity, 355
mixed mode, 170, 227

loading, 408

mixity, 170
modified shear lag model, 24
monofilaments

data, 480
morphology

particles, 320
multi-layer fibre coatings, 209
multifilaments

data, 480
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Nabarro-Herring creep, 127 particle pushing, 336, 338
neutron diffraction, 419 critical velocity, 338
thermal strains, 145 size effect, 341
nickel particle size, effect on texture, 395
interfacial compatibility, 193 particle stimulated nucleation, 391
oxidation, 308 particles
thermal shock, 292 data, 479
aluminide, 344 effect on recrystallisation, 388
nodal points, 35 particulate composites
noise, damping, 302 yielding, 82
nomenclature, 474 penetration depth, 418
non-destructive testing permanent softening, 411
acoustic emission, 450 phase angle, 168, 170
diffraction, 418 phonons
non-dilute composites, 57 heat flow, 278
nucleation scattering, 445
efficiency, 392 velocity, 278
strain for voiding, 234 photoelastic studies, 45, 56, 422
voids, 231 push-out tests, 184

physical vapour deposition
fibre coatings, 204

off-axis loading, 225, 414 picture frame test, 414
Ohm’s law, 287 pin-on-disc experiments, 297
optical strain measurement methods, 447 pinning pressure, 391
ordering piston, 460
damping, 303 pitting corrosion, 312
orientation pitting potential, 312
fibre, 436 plasma spraying, 336
Orowan plasma-sprayed coatings, 310
loops, 88, 383, 411 plastic deformation, 71
strengthening, 5, 86, 383 plastic relaxation, 100
Osprey process, 334 thermal stress, 371
hydrodynamic instabilities, 336 plastic strain, 89
oxidation, 308 acoustic emission, 451
Al-SiC, 309 measurement, 407
effect on wear, 295 plastic zone, 245
Ti-SiC monofilament, 309 energy of, 251
void formation, 310 fatigue, 254
oxide film formation platelets
squeeze infiltration, 330 processing considerations, 319
oxide particles plating
boundary mobility, 392 fibre coatings, 204
in Al composites, 345 ploughing, 297
oxygen ingress, 309 Poisson contraction

slab model, 17
induced cracking, 229

packaging, microelectronic, 469 Poisson’s ratio

Paris law, 252 apparent, 171

particle changes during loading, 171
aspect ratio, 435 polarisation curves, 311
clustering, 234 polished sections, 428
cracking, 231, 242 fibre orientation, 436
pushing, 336, 338 porosity
segregation, 338 assessment, 441

particle agglomeration, in casting, 338 effect on conductivity, 285

particle content, effect on texture, 395 matrix smearing, 442

particle morphology, 320 metallography, 428
processing considerations, 318 Osprey process, 336
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porosity (cont.) effect of particles, 388
removal by HIPing, 351 textures, 394
thermal spraying, 336 reinforcement
ultrasonic determination, 404 alignment, 427, 436
potential energy, 96 cracking, 231
powder blending, 344 data, 479
effect of particle size, 345 distribution, 178, 262, 427, 438
powder processes, 344 oxidation, 310
power law creep, 125 reinforcement content
precipitate-free zone, 383 ultrasonic assessment, 404
effect on failure, 263 reinforcement cracking
precipitation acoustic emission, 452
behaviour, 378 reinforcement distribution, 178, 438
hardening, 3 effect on failure, 262
nucleation, 379, 381 metallography, 427
preform, 322 reinforcement shape
fabrication, 322 effect on failure, 257
hybrid, 323 reinforcement size
pressure effect on failure, 259
effect on fracture, 265 effect on wear, 296
die-casting, 336 relaxation, 94
pressureless infiltration, 327 creep, 139
prestrain, 411 loaded, 97
principal stresses micromechanisms, 98
determination, 422 surface, 420
photoelasticity, 423 thermodynamics, 95
prismatic punching, 101, 370, 374 unloading, 97
proportional limit, 28, 63 relaxation time
absence of, 74 damping, 305
Young’s modulus, 400 repeatedly deforming model, 149
protective coatings, 206 residual thermal stress, 77
pull-out energy, 176 resistivity, 444
pull-out test, 179, 180 electrical, 287
punching distance, 101 resonance
push-out test, 179, 183 damping, 302
pushing of particles, 336 stiffness assessment, 405
PVD, 346 resonant frequency
fibre coatings, 204 stiffness assessment, 403
pycnometry, 441 retardation of aging, 381
Reuss model, 14
quality factor, 304, 306 conductivity, 283
reverse plastic strain
R ratio, 252 Bauschinger test, 413
radiograph, 350 rheocasting, 336
rail shear test, 414 rolling, 351
random distribution, 60 roughness-induced closure, 261
ratchetting, 145 rule of averages, 26
rate constant rule of mixtures, 14, 26
interfacial reaction, 192 composite strength, 173
reaction layer, 234
conductivity, 285 S tensor, 47, 481
thickness, 191 electrical conduction, 482
reactive processing, 327 thermal conduction, 482
recovery processes, 383 S/N curves, 252, 253
recrystallisation, 103 ‘Saffil®’, 322
effect of clusters, 393 wear, 297
effect on creep, 127 interfacial reaction, 194
effect of oxide particles, 392 Saint Venants principle, 56
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saline corrosion, 310
scattered light photoelasticity, 422
scattering of electrons, 289
Schapery model, 122
sectioning, 428
segregation
of particles, 338
selective reinforcement, 460
severe wear, 295
shakedown stress, 253
shape of reinforcement, 265
effect on failure, 257
shear
debonding stress, 168
bands, 266
failure, 224
shear deformation
acoustic emission, 451
shear lag model, 20
estimate of pull-out, 177
model of pull-out test, 180
modified, 24
push-out, 184
shear modulus
slab model, 15
shear stress
concentration factor, 225
contours, 422
shear testing, 414
shear velocities
stiffness assessment, 402
sheet forming, 355
shock resistance, 291
shrinkage during solidification,
333
SiC, conductivity of, 278
silica binder, 324
silver—graphite
wear, 301
single fibre pull-out, 180
size of reinforcement
effect on failure, 259
slab model, 12
sliding wear, 294
slurry casting, 336
sol-gel precipitation
fibre coatings, 204
solidification, 329
sound velocity, 402
source shortening, 93
spallation of fibre coatings, 207
spark erosion, 356
spatial discretisation, 34
specific damping capacity, 304
specific heat, 278
specific stiffness, 454
drive shaft, 462
instrument rack, 463

Subject index

specimen preparation, TEM, 431
spherical particles
processing considerations, 319
spinel, 310
spray deposition, 334
reaction layer, 190
sputter deposition
composite fabrication, 348
fibre coatings, 204
squeeze casting, 322
piston, 460
squeeze infiltration, 322, 325
segregation, 332
stable crack propagation, 183
stacking fault energy, 101, 384
stiffness
applications, 454
axial, 12
effect of clustering, 66
predictions, 62
simple expression, 68
transverse, 14
stored energy
deformation zones, 388
recrystallisation, 394
strain amplitude, 307
strain energy, 96
strain energy release rate, 243
strain gauges, 408, 447
atomic, 419
strain localisation, 248
strain measurement, 447
strain ratchetting, 145
strain rate
effect on failure, 264
strain rate sensitivity, 355
strength applications, 456
strengthening mechanisms, 2, 6
stress
interphase, 419
stress corrosion cracking, 256
acoustic emission, 452
stress exponent, 125
creep, 140
data, 133
stress-free temperature, 117, 154

stress measurement by diffraction, 418

stress relaxation, 10

creep, 139
stress separation, 425
stress trajectories, 424
stress-free misfit, 47, 52
stress/strain behaviour

effect of pressure, 270
structure/property relationships, 2
struts, 467
subscripts, 476
superalloys, thermal shock of, 294
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superplastic forming, 355
superplasticity

thermal cycling, 151, 355
superscripts, 477
surface blistering, 310
surface relaxation, 420
surface relief, 432

metallographic preparation, 428
surface temperature

wear, 301
surface treatment

wear resistance, 457
symbols, 474

Tardy method, 424
Taylor series expansions, 35
TEM specimen preparation, 431
tensile strength
effect of reaction layer, 196
tensile testing, 408
tensile yielding asymmetry, 71, 77
tension/compression, 410
testing considerations, 409
tensioned push-out test, 180
tessellations, 438
finite element model, 38
texture
anodizing, 430
deformation-induced, 385
recrystallisation, 394
thermal conductance, 285
thermal gradient, 280
thermal conductivity, 7, 277, 278
data, 279
effect of boundaries, 445
effect on particle pushing, 341
measurement, 443
microelectronic substrates, 469
piston component, 460
S tensor, 482
thermal contraction stresses, 169
thermal cycling, 355
damage, 155
dimensional changes, 145
creep, 141
long fibre composites, 143
short fibre composites, 145
superplasticity, 149
thermal shock, 294
under load, 147
thermal diffusivity, 279
measurement, 444
thermal distortion, 8
thermal excursion, 150
thermal expansion, 7, 120
effect of pores, 121
matching, 458, 469

Subject index

related applications, 458
ultra-low, 459
thermal gradient, 278

thermal misfit stresses, 48, 77, 117, 143, 145

dislocations, 370

effect on tension/compression, 413
thermal shock resistance, 277, 291

data, 293
thermal spraying, 336
thermal strains, 52
thermophysical interactions, 8

three-dimensional photoelasticity, 422

three-body abrasion, 295
threshold
for particle cracking, 452
stress, 128, 132
Ti
aluminides, 344

composites fabrication by PVD, 346

conductivity, 278

dissolution of surface oxide, 345

interfacial compatibility, 192
thermal shock, 292
Ti-SiC
conductivity, 283
interfacial bond strength, 188
oxidation, 309
TiB, fibre coatings, 206
torsional pendulum, 303
transformation of inclusion
structural, 102
transformation strain
€T, 45, 47, 49, 89
e™", 47, 49, 89

transformation thermal gradient, 280, 282

transient softening, 411
transients

thermal cycling, 146
transport properties, 277
transverse loading

long fibre composites, 177

tensile failure, 220
Tresca yield criterion, 75
triaxial constraint, 178
tribological behaviour, 294
Tsai—Hill failure criterion, 227
tube torsion, 414
tungsten fibre

damping, 307

thermal shock, 294
turbine blades, 470
two-body abrasion, 295

ultra-low expansivity, 459

ultrasonic modulus assessment, 402

uniform plastic flow, 88
uniform stress, 46
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vacancy-related precipitation, 381

vapour deposition, 346
variational methods

finite element models, 36

velocity of sound

stiffness assessment, 402

vibration
damping, 302
energy of, 303
viscosity
in slurry casting, 338
viscous drag force
particle pushing, 338
viscous flow
infiltration, 329
void, 231
coalescence, 237
effect of pressure, 265
growth, 239, 241
nucleation strain, 234
Voigt model, 14
conductivity, 282
volume fraction

ultrasonic assessment, 403

Subject index

whisker composites
squeeze infiltration, 324
whiskers
aspect ratio, 435
health hazards, 324
data, 479
work-hardening
combining terms, 94
forest hardening, 93
inherent matrix, 92
linear, 92
microstructural, 92
non-linear, 103
source shortening, 93
work of fracture, 196, 200

509

X-ray photoelectron spectroscopy, 195

X-ray radiograph, 350
X-ray diffraction, 419
‘XD’ process, 346

Y, O, fibre coatings, 205

Y/Y,0; fibre coatings, 209

yield stress

effect of volume fraction, 71

in situ, 84
yielding

water, effect on wear, 301
weakening of texture, 395
wear
coefficient, 294, 302
fibre fracture, 300

criterion, 75

effect of grain size, 85
global, 74

matrix microstructure, 84
particulate composites, 82

hard reinforcement, 296

mechanism maps, 295

reinforcement shape effect, 296
soft reinforcement, 301
surface temperature, 301

wear resistance, 294
applications, 457
brake disc, 463

Weber number, 335

weighted residual, 36

wetting, 204, 327
during casting, 338

yielding asymmetry
axial/transverse, 71, 82

tension/compression, 71, 77

Young’s modulus
axial, 12
experimental values, 63
measurement, 74, 399
shear lag model, 26
transverse, 14

Zener pinning, 129, 388
Zr0O, fibre coatings, 205
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