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Characterization of TiN Layered Substrate using
Leaky Rayleigh Surface Wave
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Abstract Since ceramic layers coated on machinery components inevitably experience the changes in their properties
it is necessary to evaluate the characteristics of ceramic coating layers nondestructively for a reliable use of coated
components and their remaining life prediction. To address such a need, in the present study, an ultrasonic backward
radiation technique is applied to investigate the characteristics of leaky Rayleigh surface waves propagating through the
very thin TiN ceramic layers coated on AISI 1045 steel or austenitic 304 steel substrate with three different conditions
of surface roughness, coating layer thickness and wear condition. In the experiments performed in the present work, the
peak angle and the peak amplitude of ultrasonic backward radiation profile varied sensitively according to three
specimen preparation conditions. In fact, this result demonstrates a high possibility of the ultrasonic backward radiation
as an effective tool for the nondestructive characterization of the coating layers even in such a thin regime.
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Fig. 2 Effect of the coating thickness on the
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Fig. 4 Calculated dispersion curves of the lowest
order mode on layered substrates of various
bond qualities. After Ref.[10]
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