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ABSTRACT

A gap between a molten material and a lower head vessel is formed

in the LAVA experiment, a phase 1 study of SONATA-IV program. In this

technical report, quantitative results of the gap measurement using an

off-line ultrasonic pulse echo method are presented. However, the gap

measurement signal using an ordinary ultrasonic test would be lack of

reliability due to the structural complexity of the specimen. The

structural complexity may result from the external reason related to

the shape to the internal reason related to the material

characteristics. This report aims at development of an appropriate

ultrasonic test method, by analyzing the problems from the external

environmental reason and the internal characteristic reason. As the

internal characteristic problem, the lower head material is thermally

affected by AlgOa/Fe thermite melt or AI2O3 melt at 2300°C pouring into

it. As a result, the lower head temperature increases up to its melting

point and the heat affected zone(HAZ) is formed to change the size of

material grain. Therefore, an ultrasonic wave experiences multiple

scattering and reflection simultaneously at the interface of increased

grain size zone. Because of this, grain echoes having false signals and

low S/N ratio signals are detected due to the multiple scattering and

attenuation of the ultrasonic wave.

The signal analyzing methods to improve the S/N ratio in these

problems are divided into the time variant synthesized signal analyzing

method and the time invariant synthesized signal analyzing method. In

this report, the possibility of the application of these two methods

for the gap signal and the noise is considered.
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As the external environmental problem are analyzed, the surface

roughness to improve contact of the specimen and the possibility mode

change of the ultrasonic wave to match well with the irregularity of

the reflector.

The finding where the gap exists is also needed to measure the gap

size, the specifications of the U/T gap measuring device and transducer

are selected as the optimal ones for the its size, frequency and

frequency band.

In this test, the signal of the propagational direction and

reflectional direction through solid-liquid-solid specimen was analyzed

to understand the behavior of the reflectional signal in a

multi-layered structure by filling the gap with water between the melt

and the lower head vessel.

The quantitative gap measurement using the off-line ultrasonic pulse

echo method was available for small portion of the scanned region. But

the more use of digital signal processing technique and imaging

technique, the better results will be obtained.

Some of the measured signals are presented in 2-dimensional

spherical mapping method using distance and amplitude. Other signals

difficult in quantitative measurement were saved in order to apply new

signal processing method.
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