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Ultrasonic release and consolidation tests have been carried out on
superplastic metals using pulse-echo ultrasonic method. For the release
tests, surface stress was controlled by changing the amplitude and the
repetition frequency of the pulse-echo ultrasonic wave. In contrast, the
consolidation test has been performed by using the return wave to cure
a crack. The cracks were generated at the surface of the specimens by a
vibrator, and the consolidation test was carried out under the condition
of a fixed load. In the ultrasonic release test, the stress was applied to
the material surface, and then the crack tip was gradually pulled away
from the surface. The ultrasonic wave reflected from the crack tip was

received by a receiver that was connected to a vibrator. The travel time
of the ultrasonic wave was measured and the stress applied to the

surface was derived from the travel time and the crack length. For a
Pb-10%Si alloy the ultrasonic release test gave rise to a close-fit surface

without damaging the surface, indicating that the release test was
suitable for studying the ultrasonic characteristics of materials.

Furthermore, the wave velocity, which is a crucial material property, was
investigated in the liquid state and the solid state for each material. For
ultra-high-speed, high-reliability, and durable bonding, we also provide a
method for the ultrasonic consolidation test of cracks and a certification
of the reliability of bonding materials. In particular, we give a validation
of the ultrasonic pressure sensor, which is a relatively new technique for
the ultrasonic consolidation of cracks. This is an important step toward
developing an end to end method for the production of metal-ceramic

composite materials, such as the ultrasonic-assisted consolidation
process for obtaining metal-ceramic composites in ceramic forming.
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