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Simultaneous Measurement of Ultrasonic Velocity and Thickness of
Isotropic and Homogeneous Solids Using Two Transducers
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Abstract Ultrasonic pulse-echo methods measuring the transit time through specimens have been widely used in
determination of ultrasonic velocity and thickness of specimens. Usually, to determine the velocity of the ultrasonic.
the transit time of the ultrasonic pulse through specimen is measured by using the ultrasonic measuring equipment
such as the oscilloscope including ultrasonic pulser/receiver and the thickness of the specimen is measured by using the
length measuring instrument such as micrometer or vernier calipers etc., i.e. each parameter is measured by using
each measuring method. In the case of the measuring the thickness of a specimen by using the ultrasonics, the
ultrasonic equipments. which measure the thickness, such as the ultrasonic thickness gauge must be calibrated by
using the reference block of which the ultrasonic velocity is known beforehand. In the present work, we proposed a new
method for simultaneous measurement of ultrasonic velocity and thickness without reference blocks. Experimental
results for several specimens show that proposed method have good agreements with those by traditional ultrasonic
method.
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Fig. 1 Schematic diagram of ultrasonic pitch-
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Fig. 2 Schematic diagram of experimental set-up
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Fig. 4 Ultrasonic RF waveform obtained at
L,=10mm. Horizontal: bus/div.
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Fig. b Ultrasonic RF waveform obtained at various L,. horizontal: 2us/div. with 8us delay. L= (a)

10mm, (b) 15mm, (c) 21mm, and (d)28 mm.
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Fig. 6 Screen output for the program to
calculate thickness and ultrasonic
velocity using measured L, and T,
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Table 1 Measured thicknesses and ultrasonic velocities by traditional and proposed methods

A4 3 71&9] Wy 2 A8y o2 &(%)

F7 (mm) +4(m/s) 7 (mm) 4 (m/s) 5 1 &
g 4 7 20.0 5,910 20.01 5,982 0.10 1.22
& 47 12.0 5,955 11.93 6,039 0.58 1.41
STl E 20.0 6.376 20.21 6,526 1.06 2.35
3 % 20.0 4,440 20.39 4,562 1.95 2.75
ol 2 g 14.2 2,696 14.53 2,752 2.32 2.08
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