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transients are noted.

In Figure 77 the responses from the conical shaped element are
almost jdentical to that of the spherical element. The waveforms show
uniform signals with frequencies centered about 3.3 + 0.1 MHz and 1.1 +
0.2 microseconds. It should be noted that for the conical lens case,
the focal zone began closer to the transducer than for the present case
and that at z = 1.0" the time response had two distinct signals. Had
the amplitude for the same point for the conical element been greater,
the same multiple pulse structure would have been noted. However since
it was out of the focal zone of the transducer, it was not recorded.

In summary, focused ultrasonic transducers of various
configurations were studied experimentally. Spherical, conical and
toroidal apertures were examined for both shaped-elements and Tlens
systems. Transducers of identical diameters, frequencies and focal
distances were signed and fabricated for each of the cases.
Measurements were made of the axial and lateral field intensity
distributions, indicating that significant improvements could be
achieved in beam width and depth-of-field. Measurements of the pulsed
acoustic field indicated that f the case when sharply focused field
were implemented, no acoustic transient effects were noted within the
focal zone. One exception though was noted for the toroidal

configuration at the very beginning of the focal zone.
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SUMMARY AND CONCLUSIONS

The behavior of an ultrasonic transducer operating in a pulse-echo
mode has been studied both analytically and experimentally. An
investigation of the normalized harmonic pressure distribution indicates
that the field exhibits an oscillatory behavior with periods
corresponding to the duration of various portions of the impulse
response. The magnitudes of these oscillations are related to the peak
values of the 1impulse response function. For large "ka" values
asymptotic methods can be used to accurately describe the harmonic
pressure field.

A mathematical model of a pulse-echo ultrasonic system has been
developed and used to investigate the pulsed acoustic field response
from an wultrasonic transducer for a variety of spatial points and
electrical excitations. It has been shown that the pulsed acoustic
field effectively lengthens the duration of the acoustic pulses. If the
time response of the transducer is short enough, a multiple pulse
structure can occur.

To measure these acousfic transients, several transducers having
different matching conditions were designed and fabricated. Various
construction techniques were studied to determine their effect on
transducer performance. Pulsed acoustic field measurements not only
showed acoustic transients throughout the transducers' nearfield, but
also revealed various artifacts in the transducers' response. These
artifacts are thought to arise from plate waves that are generated
within the piezoelectric element.

As a possible method for minimizing the acoustic transient
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effects, various transducer focusing schemes were studied
experimentally. Spherical, conical and toroidal geometries were
examined for both shaped-element and lens systems. Measurements of the
pulsed acoustic fields from these transducers indicate that for the
focused fields studied, the acoustic transients were virtually
eliminated from the focal zone. With proper focusing design these

transient effects could be completely eliminated.
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