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A procedure employing a laser ultrasound technique (LUT) and an inversion calculation algorism are reported for nondestructive characterization of material properties of Zircaloy tubes and ceramic sandwiched layers in solid oxide fuel cells (SOFC). With the LUT, ultrasonic waves are generated to propagate in the samples and detected remotely by optical means. By measuring the dispersive ultrasonic wavespeeds together with a simplex algorism, mechanical properties such as elastic moduli and geometrical property such as wall-thickness can be determined. Having the advantages of remote, non-contact and point-wise generation/detection, the reported procedure serves as a competitive candidate for Zircaloy tubes and SOFC ceramic layers generally operated in temperature-elevated environments.
