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Abstract:

A novel mechanical test methodology has been developed that provides diagnostic infor-
mation for determining the mechanical integrity of biological and man-made materials and
structures. This technology is based on nondestructive percussion loading and can be used to
identify both global and localized weaknesses in a structure. For example, the data can be
used to assess both overall dynamic modulus and whether defects such as cracks are present.
Dynamic finite element models of percussion diagnostics on laminar composites and the natu-
ral tooth complex were performed. Model results for intact specimens as well as those con-
taining a simulated fatigue crack have been generated that agree well with the experimental
data. These model results demonstrate how the presence of a crack can significantly alter the
percussion response that is measured while the probe is still in contact with the specimen.
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