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Basic Study of Monitoring for Crack Propagation
Manabu Enoki*, Teruo Kishi*

Abstract

Failure of machine and structure has to be prohibited to avoid the leak of liquid sodium.
The technology of detection of pre-existing phenomena before final failure becomes very important.
By comparing with conventional strain gage and PZT, laser based ultrasonic method can sense any
points at surface of materials by moving the focus point and it is possible for this method that a
signal from low frequency to high frequency can be detected by one sensor. In this study, we have
developed the equipment to detect vibration, crack generation and propagation in machine and
structure by using the laser based ultrasonic sensor which is the most advanced one. The laser
ultrasonic system consists of the incident Nd-YAG laser with Q-switch and the receiving He-Ne
laser. The Michaelson interferometer was used to detect the surface velocity of steel specimen.
This system could be able to generate and detect an ultrasonic wave by laser. This experimental
wave was confirmed by the simulation result of wave propagation in the specimen by the three-
dimensional finite difference method. Also the acoustic mission signals which were generated in
materials could be detected by this laser system.

This report is 2 work at The University of Tokyo under collaboration study with Power
Reactor and Nuclear Fuel Development Corporation.

Work performed by Research Center for Advanced and Technology, The University of Tokyo
under contact with Power Reactor and Nuclear Fuel Development Corporation.
Contact Number : 094F036
PNC Liaison : Structure safety Engineering Section, safety Engineering Division.
Y. Sakakibara
*) Research Center for Advanced Science and Technology, The University of Tokyo
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