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cross-section warping, 211 
Curie’s symmetry principle, 56 
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deformation modes, 57-58 
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frequency spectrum, 399-416, 425-
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computer code, 164 
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material and the geometry, 412 

interest, 77-78, 116 
jaws, 25-28 

for realizing sample clamping, 307 

K, L, M 
knife edges, 33 
Kramer-Kronig’s relationships, 162 
Lagrange’s equations of motion, 331 



Index     457 

Le Rolland-Sorin’s double pendulum, 
30-33 

length correction, 30-37 
longitudinal waves, 415, 425 

can propagate, 368 
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circuits, 48 
transducer, 55 

mass attachment, 25 
material damping  

coefficient, 187-188 
versus bandwidth, 206 

material symmetry, 336, 348 
mechanical frame, 306 
mechanical parts of the double 
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metallic materials, 238 
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Morgan pulse propagation, 22 
mounting, 91-93, 102, 113 

performance, 126 
mutual inductance, 92 

N, O, P 
Newton-Raphson’s method, 234 
non-causality principle, 156 
non-linearities, 156, 162, 173, 181 
non-linearity detection, 156 
Nyquist frequency, 150 
oblique incidence  

and energy propagation, 379, 389 
of an ultrasonic wave, 380 

off-axis samples, 5 
Onobiono’s theory, 225-226 
optimized Hilbert time window, 179 
orthotropic material, 5, 6 
pendulum knife edge, 312 
phase velocity and wave, 376 
phasemeter, 15 
physical interpretation, 410, 438, 443 

Hilbert transform, 160 

piezoelectric  
exciter, 46 
transducers, 71 

pink noise, 142 
platform  

installation, 315 
supporting the two pendulums, 308 

polar representation of transfer 
function, 194 

position of the knife edge, 310-312 
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amplifier, 44-45, 50-53, 71 
exciters, 69 

preamplifier, 120-121 
previsional calculations, 3 
Prony’s complex exponential series, 
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R, S 
random vibration tests, 53 
rational fraction polynomials, 198 
Rayleigh-Ritz, 112-117 
relationship between material 

damping and structural damping, 
197 

resonance frequency  
relative bandwidth, 195 
of a transducer, 125 

sample  
holder, 10, 11, 17, 20, 22, 28, 35-
37 
pseudo-clamping, 307 
with curved cross section, 343 

sensitivity, 87-88, 95-104 
servo-hydraulic actuator, 17 
shear moduli  

by elementary theory, 217 
higher approximation equation of 

motion, 219 
signal  

conditioner, 79, 81, 86, 91 
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processing, to obtain the 
correlation function, 371 

Simon’s correction, 165, 171 
sinusoidal signals, 142 
slenderness, 10 
special elasticimeter for curved 

beams, 337 
special transducers, 398, 416-417, 

428 
special ultrasonic lens, 343 
spectrum for a bending wave, 405 
strain gauge force type transducer, 

111 
structural damping coefficient, 197 
successive operations, 259 
symmetrical mounting, 91 

T, U, V, W, Y 
taut threads, 38-39 
test bench, 25 
time duration measurement, 312 
time Hilbert transform and analytic 

signal, 380 
time window, 134-137, 150 
torsion  

test bench, 211 
tests, 212, 223-226, 241 

torsional  
motion, 398, 408-411, 419-420, 
427 
stiffness, 347 
vibration of a hollow cylinder, 339 
waves, 413-415 

Touratier’s theory, 410-416, 427-429, 
441-445 

transducer, 339-343, 354 
performances, 133 
selection, 123 

transverse isotropic material, 5, 8 
ultrasonic benches, 342 
using Reissner-Hellinger’s 

variational principle, 407 
vibration modes, 67 
viscoelastic  

characterization of a material, 
phase velocity, 379 
dispersion, 375-377 
materials, 211 

wave front velocity, 439 
Wheatstone bridge, 81-96, 110 
white noise, 142 
Young’s modulus by bending, 259, 
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