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active state, 132
adhesion force, 102
AFM, non-contact, 186
AFM, tapping, 187
Amontons’ law, 5
angle of friction, 6
angle of internal friction, 131
angle of repose, 6
Archard model, 79
area of contact, 34
atomic force microscope (AFM), 183
attitude angle, 260
Aubry transition, 169
auxetic materials, 23

Barus law, 265
Bauschinger effect, 116
belt drives, 9
bending stiffness, 66
Berkovich test, 125
bistability, 166
Boltzmann’s equation, 282
boundary layer, 250
Bowden–Tabor model, 125
braking of vehicles, 11
Brinell test, 124
bulk modulus, 22
Burgers vector, 117
Bush–Gibson–Thomas theory, 80

camber thrust, 61
capstan equation, 10
carbon nanotubes, 208
cavitation, 272
cavity model, 127
Chapman–Enskog theory, 283
chemisorption, 172
clamped beam, 63
clearance, 259

coefficient of friction, 6
cohesion, 131
cohesive solids, 131
Colebrook’s equation, 252
collar bearings, 8
collision integral, 282
complete wetting, 275
consolidation, 131
constrained modulus, 24
contact angle, 275
contact history, 6
cornering force, 61
correspondence principle, 95
Coulomb’s law, 6
creep compliance, 90
creep length, 152
creep ratio, 54

damping coefficient, 12
damping signal, 186
dashpot, 12
Deborah number, 99
delayed elasticity, 93
deviatoric plane, 118
deviatoric strain, 20
Dieterich–Ruina law, 151
dilute gas, 283
dip-pen nanolithography, 269
dislocations, 116
displacement, 19
distribution function, 282
Doolittle equation, 110
drag, 12, 247
drag coefficient, 253
drag crisis, 253
Dundurs parameter, 42
dynamic buckling, 69
dynamic superlubricity, 203
dynamic viscosity, 243
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E′ centers, 234
eccentricity ratio, 259
edge dislocation, 116
effective surface tension, 105
elastic coherence length, 182
elastic energy, 21
elastic instability, 69
elastic materials, 21
elastomers, 109
electrostatic friction, 232
energy release rate, 135
equilibrium damping, 162
Euler–Bernoulli equation, 62
Eyring model, 266

factor of safety, 132
fatigue, 133
flash temperature, 110
fold catastrophe, 160
fracture, 133
fracture toughness, 135
Frank–Read mechanism, 117
Frenkel–Kontorova model, 168
fretting fatigue, 46
friction factor, 251
friction force, 5
friction force microscope (FFM), 183
frictional materials, 131

glass transition temperature, 109
golden mean, 169
Greenwood–Williamson model, 79
Griffith criterion, 135
Gutenberg–Richter law, 152

Hamaker constant, 185
heat transfer coefficient, 112
height–height correlation function, 76
Hooke’s law, 23
hourglass, 12
Hurst coefficient, 77
hydrostatic compression, 20
hydrostatic lubrication, 262
hydrostatic pressure, 21

incompressible materials, 23
indentation hardness, 124
induced drag, 255

jackscrew, 8
journal bearing, 259
junction growth, 124

Kelvin equation, 268
kinematic viscosity, 243
kinetic friction, 5
kink, 169

laminar flow, 244

law of the wall, 251
lead screws, 7
lift coefficient, 254
limit point instability, 69
linear creep, 160
long bearing approximation, 257
loss function, 92
loss modulus, 91

Mach number, 253
macroasperity contact, 82
magnification, 81
master curve, 110
master equation, 147
Maugis parameter, 104
maximum shear stress, 21
Maxwell model, 92
mean free path, 282
mechanical advantage, 8
Melan’s theorem, 130
membrane, 67
Mohr–Coulomb criterion, 131
molecular dynamics simulations, 190

Navier–Cauchy equations, 24
Navier–Stokes equation, 243
near-contact friction, 224, 237
Newtonian fluids, 244
no-slip condition, 244
non-contact friction, 224
non-linear effects, 238
normal stress, 20

opening mode, 133

pad bearing, 257
partial slip, 47
passive state, 132
patch forces, 232
Peierls–Nabarro barrier, 170
Peklenik number, 76
pendulum geometry, 226
Persson theory, 81
Petroff’s law, 260
phononic friction, 232
physisorption, 172
pivots, 8
plane strain, 24
plane stress, 24
plastic flow, 120
Poiseuille’s law, 246
Poisson’s ratio, 22
Prandtl–Tomlinson model, 155
precursor film, 276
primary waves, 26
principal axes, 20
principal normal stresses, 21
principal planes, 20
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process zone, 134, 136
Prony series, 94
propulsion of vehicles, 11
pure shear, 20

quality factor, 15
quality factor of cantilevers, 226
quartz crystal microbalance, 189

ramped creep, 159
Rankine’s formulas, 132
Rayleigh waves, 26
receding contact, 41
relaxation time, 92
resonance frequency, 13
Reynolds number, 247
Reynolds’ equation, 256
rolling resistance coefficient, 57

scanning tunneling microscope, 187
screw, 7

efficiency, 7
screw dislocation, 117
secondary waves, 26
seismic moment, 152
self-affine surfaces, 77
shakedown, 130
Sharvin regime, 114
shear modulus, 22
shear rate, 244
shear stress, 20
shear thinning, 267
shear velocity, 251
shells, 69
shift factor, 110
short bearing approximation, 257
shot peening, 129
sideslip, 61
simple compression, 22
sine-Gordon equation, 169
sliding mode, 133
slip, 116
slip directions, 116
slip length, 284
slip lines, 120
slip planes, 116
soliton, 170
spin, 57
spin parameter, 57
spin pole, 58
spreading pressure, 276
state variable, 142
static friction, 5, 157
static superlubricity, 158

steady creep, 92
stiffness tensor, 22
Stokes’ law, 248
storage modulus, 91
strain energy, 21
strain hardening, 115
strain tensor, 19
stream function, 250
streamlined body, 253
stress concentration factor, 25
stress function, 24
stress intensity factor, 133
stress tensor, 20
stress vector, 20
Stribeck curve, 261
structural lubricity, 179
supported beam, 63
surface force apparatus, 188
surface roughness power spectrum, 76

Tabor parameter, 103
Tanner law of wetting, 276
Taylor’s vortices, 252
Taylor–Couette flow, 247
tearing mode, 133
thermal noise, 226
thermolubricity, 162
torsional rigidity, 63
traction vector, 20
Tresca criterion, 118
turbulent flow, 247

van der Waals friction, 231
Vickers test, 124
viscoelastic materials, 90
viscoelastic modulus, 91
viscosity of slurry, 244
volumetric flow rate, 246
von Kármán’s constant, 251
von Mises criterion, 119
von Mises stress, 119

Wachtman formula, 228
wheelspin, 11
Williams–Landel–Ferry equation, 110
work hardening, 115

yield, 115
yield strength, 115
Young’s equation, 275
Young’s modulus, 22

Zener model, 229
Zhukovsky’s theorem, 254
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