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Condition-based maintenance, 3, 24
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Continuous parameter, 31
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See Fourier analysis.
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Feature extraction, 9, 24, 257, 258, 358

Features, 129, 257, 260, 263, 265, 280, 299

Fiber breakage, 90, 118, 124, 292

Fiber pullout, 108, 117, 118

Filters, 129

frequency-domain, 193, 194, 298

bandpass, 193

finite impulse response (FIR), 193, 194

high-pass, 156, 193

infinite impulse response (IIR), 193, 194

low-pass, 192, 312
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beamformer, 197–199

temporal, 200

Finite element model, 56, 60, 209, 351
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mass matrix, 33, 56

nodes, 55, 254, 255
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rods, 55, 62, 208

stiffness matrix, 33, 55, 110, 351
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identification, location.
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propagation.
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Measurements, 127
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variability, 271, 272

Membranes, 62

Metallic materials, 122

Microstructural changes, 119, 120

Missile casings, 20

Modal curvatures, 245, 262

Modal deflection shapes, 33, 244

Modal matrix, 84

Modal modeling, 243

Mode of vibration, 36

Modeling, 21, 24, 29, 31, 84, 108

data-driven, 325

physics-based, 293, 310

Moving average, 72

Multiplexer, 179

Multi-site damage, 367

Narrowband excitation, 60

Natural frequencies, 33, 34

Neural network models, 88

Newton’s laws, 32

Nodes, 55. See Finite element model.

Nodes of vibration, 164
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60 Hz, 172, 174

Noncontact sensors, 149. See Sensing.

Nondestructive evaluation, 16
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Nondestructive testing, 16, 17
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288, 373, 374
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Nonproportional damping, 111. See Proportional

viscous damping.
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One-dimensional waves. See Wave propagation.

OR operation, 251

Overdetermined measurements, 281
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Oxidation, 39

Paris’ law, 120–123

Passive sensing, 146

Peak pick, 85
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Performance prediction, 11, 379

Phase distortion, 142, 181

Phase plane, 68, 70, 101,

344, 347

Phase velocity, 53, 63

Phased arrays, 196, 298

Phasors, 37

Phenomenological damage

models, 379

Pipe, 125

Plane wave, 197, 198

Plastic deformation, 112

Poincare sections, 216

Polymer beam, 166

Power spectral density (PSD), 226.

See Fourier analysis.

Preamplifier, 157

Prediction, 210, 213, 379
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Probability density function, 93

Probability of detection, 287

Product life-cycle management, 16
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Proportional viscous damping, 55

Pseudo-inverse, 67

Quadratic stiffness, 51, 70

Quantification, 292. See Damage

quantification.

Quantization, 174
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Regression analysis, 295

Reliability forecasting, 16

Residual strength, 382, 383

Residual stress, 116, 253

Resonant frequencies, 38, 100.

See Natural frequencies.
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Restoring force models, 68,
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Return map(s), 213, 215.

See Fastener.
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Rotating machines, 133
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Seismic loads, 246

Self loosening, 107, 329
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acceleration, 12
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footprint, 138
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models, 29
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Spectrum, 75. See Frequency

spectrum.
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State inference, 201
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Stationary data, 130, 133

Statistical analysis, 205

Statistical model, 29

Stiffness, 32, 41
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Structural health monitoring, 16.

See Health monitoring.
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Thermal protection systems, 329
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metallic, 12, 305, 329

Thermocouple, 146
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Thermo-mechanical loads, 21
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Time–frequency analysis, 226
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propagation.
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Trucks, 3, 4. See Automotive systems.

Two-dimensional waves, 64. See Wave

propagation.

Ultraviolet radiation, 95, 271

Uncertainties, 18

Underdetermined, 282, 312, 327
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Unsupervised, 288
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Vibration modeling. See Modeling and

Vibration.

Virtual force model, 82, 83

Wave equation, 52, 54, 64, 65, 100
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Wavelet transform, 231
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Wheel end, 351. See Spindle and Tires.

Windmill, 27, 91

Windows, 191, 219, 298

boxcar window, 191, 218
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Hanning window, 191, 222, 235, 330, 356

Wire harness and connector, 20,
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Wireless sensing, 163
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X-ray tomography, 16

Yield strength, 123

460 INDEX


