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New Design and Application of PVDF Ultrasonic Transducer

for Measurement of Material Properties

Soung-Wook, Hong

Interdisciplinary Program of Acoustic and Vibration £ngineering,
Graduate School,
Pukyong National University

Abstract

Ultrasonic transducers made of polyvinylidene fluoride (PVDF) polymer
is able to radiate very short ultrasound pulses into water due to the good
acoustic impedance matching between the PVDF and water. Such short pulses
are easily applied to the measurement of elastic properties of materials. So far,
the plane transducers vibrating with the thickness mode or the transverse mode
have been using for the measurement of bulk waves. And, the line-focusing
transducers with very high frequency have been using for measurement of
leaky surface acoustic waves(LSAWSs) in a scanning acoustic microscope.

In this paper, we have designed a line-focusing transducer of which
electrode is divided by two parts for measurement of bulk (longitudinal and
shear) waves as well as LSAWs. The transducers consisted of piezoelectric
PVDF films and PVDF substrates for obtaining short pulses. Two methods for
measurement of the wvelocities of the bulk and LSAW waves using the
transducer were introduced, and the wvelocities of them were measured for
several isotropic solid materials. It is revealed that the results obtained by the

methods established in this paper have good accuracies.
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224
2.0
184
1.6
144
1.24
1.04
0.5
0.6
0.4

0.24
0.0+
0.2 4
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Depth from Focus[mm]
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Amount of Defocus[mm]

= Si02

..... o PyrexGlass
i\

-%-- Cu

-+ Brass

a9 20, ZF A

T T T
18.6 18.8

Time[us]

T oA Y =

3E 5 BAZEWEY S oA Y HW
specimen |7, sl | MEsed | Catuaid | g
Si0 7.5758x10° 3428 3430 0.06
Al 5.4734x10° 2883 2863 0.70
Cu 2.6142x10 2120 2139 0.90
Brass 2.0577x10° 1611 - -
Pyrex Glass | 5.8604x10 3064 3031 1.08

* By using elastic stiffness constants or bulk waves velocities

densities given in ref.[9, 10].
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