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New Design and Application of PVDF Ultrasonic Transducer for
Measurement of Material Properties
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If the velocities of longitudinal, transverse and leaky surface acoustic waves in an isotropic material are
given, the elastic constants and density of the material can be deduced analytically. Those velocities have
been measured using three ultrasonic transducers with different vibrational modes so far. In this paper, a
line-focusing PVDF transducer with divided electrodes was newly proposed and designed for measuring
approximate velocities of the three waves. The measurement method established in this study for each waves
using the transducer was applied to several isotropic materials including fused quartz. The elastic stiffness
constants and densities of the materials were calculated using the measured velocities, and the accuracies

were discussed. It was shown that the obtained resuits are in good accord with the reference values.
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Table 2. Measurement results of bulk waves.

mea. velocities | ref. velocities™

specimen thickness
(2 v (4 (4

- (pem) (mls) | (9 | Cmls [ Cmls
used

| Quartz 1,035 5982 | 3,832 | 5973 | 3,766
Al 980 6,286 | 3,102 6,148 | 3.406
Cu 770 4,705 | 2,378 | 4.650 | 2,288
Brass 1,010 3,854 | 2,120 | 3.830 | 2.050
Pyrex

Glass 1,050 55689 | 3,174 | 5,609 | 3,283

#Gven in ref. [15].
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Table 3. Comparison of the measured and the calculated
velocities of LSAWSs.

. measured | calculated* |error
secimen At (/8] | (m/s) | () (%)
Fused
| Quay | 7:5758x103 3428 3430 0.06
Al 5.4734x103 2883 2863 0.7
Cu 2.6142x103 2120 2139 0.9
Brass 2.0577x103 1611 - -
Pyrex 5.8604x103 3064 3,031 1.08

#By using elastic stiffness constants given in reference [13].
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Tabie 4. Comparison of the measured and the calculated elastic
stiffness constants and densities.

specimen | parameter \O’g‘:éned Leafl'ue-
C11 (1010 N/m2 ) |7.82 7.85
Fused ) [cas (1010 Wm2) (321 [3.12
o (ve/m) 2243 |2.200
C11 (x1010 N/m2 ) (1070 [11.10
Al (6) A4 (<1010 N/m2 ) |2.60 2.50
o (xg/m) 2,755 12,695
C11 (x1010 N/m2 ) |7.94 7.30
g\ggg 6  LC44 01010 N/m2) [2.72 2,50
p (ke/m) 2342  |2.320

#Given in reference (13),
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