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Measurements of Acoustic Properties of Materials
by Spectral Analysis of Ultrasonic Pulses
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Abstract

A system for measurement of uitrasonic velocity, attenuation and complex modulus of materials by using the spec-
tral analysis method of pulses has been constructed and its performances are estimated. The system has a mechan-
ical scanning part of an acoustic microscope with a ZnQO piane wave transducer of the resonant frequency of S5SMHz,
Ultrasonic velocity has been obtained by the intervals of maxima (or minima) on the power spectrum of a pulse train
reflected from the surface and bottom of a specimen, and attenuation has been obtained by the power spectra of
three pulses reflected from the surface and the bottom of a specimen and the surface of a standard specimen, The

measured results for materials such as fused quartz, polyester show that the system has very high accuracy.
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Table 1. Measured velocities compared with reference values
Mesured(m/s) | TOF(m/s) | Ref.(m/s) vr—v o vp—v o
{v) {vp) {vg) [ vy ] % 100(%) [ . ] X 100(%)
Fused 599t 5993 5973* 0.03 0.30
Quartz
Polyester 2308 2306 2310010 0.08 0.09
+ Calculated from the stiffness constant by reference!?
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Table 2. Stiffness constants of low loss raterials
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Stiffness Constant
Velocity(m/s) | density(kg/m? (¢’ 1 X 101°N/m?) note
Mesured Ref.
Fused Quartz 5991 2200 7.90 7.85% ¢ =¢=cy
Glasst ™+ 5556 2230 6.88 6.97++ c'=c=cpn
Z-cut Sapphire 11240 3086 50.36 49.31% e'=cgy
+Calculated from the velocity and density or the compliance constant by reference!?.
=+ Corning 7740.
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