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Abstract

The visual inspection or the hammering test is usually used for the deterioration diagnosis of
aged FRP ships. Then, we developed a new FRP deterioration diagnosis device to evaluate the
level of damage objectively. This paper outlines the progress to development and the feature of the
device.

First, ultrasonic normal beam testing was examined for the test piece in the damaged parts of
FRP plates, which had been provided for crush tests. As a result, it turned out that the
undamaged part, the exfoliated part and their boundary part could be roughly distinguished by
the ratio of the interface echo height and the bottom echo height. Second, ultrasonic attenuation
coefficient was introduced from theoretical consideration for the exfoliated size and the reflection
of the interface of resin and glass fiber plane. It turned out that the interface echo in an
undamaged part became the standard of exfoliation sizing. Next, the relation between the values
of undamaged area ratio and echo height ratio was examined through detailed experiments using
FRP specimens. The experiment result and the theory showed good correspondence, and the
algorithm of the FRP deterioration diagnosis was constructed.

The prototype installed this algorithm was produced, and it was confirmed that the function
of exfoliation evaluation operated normally. However, as it had the fault in the portability, a
handy and practicable device that improved the prototype was produced. Both devices were
provided for the actual proof experiment after completion, and were able to detect and evaluate
exfoliation of FRP ships. When damaged by collision etc., it turns out that the circumference has
also exfoliated in many cases.
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