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Abstract : Numerous experimental and numerical studies have shown the interest of the local defects resonance (LDR) for the
Non-Destructive Testing of metallic and composite plates. Indeed, guided ultrasonic waves such as Lamb waves, which are
increasingly used for the inspection of these flat structures, enable the generation of local resonance phenomena by their
interaction with a damaged area, allowing the detection of defects. When subjected to a large amplitude motion, a nonlinear
behavior can predominate in the damaged area. This work presents a 2D Finite Element Model of the local resonance of a 12
mm long and 5 mm deep Flat Bottom Hole (FBH) in a 6 mm thick aluminum plate under the excitation induced by an incident
A0 Lamb mode.  The analysis  of  the transient  response of  the FBH enables the precise determination of  its  resonance
frequencies and the associate modal deformations. Then, a linear parametric study varying the geometrical properties of the
FBH highlights the sensitivity of the resonance frequency with respect to the plate thickness. It is demonstrated that the
resonance effect disappears when the ratio of thicknesses between the FBH and the plate is below 0.1. Finally, the nonlinear
behavior of the FBH is considered and studied introducing geometrical (taken into account the nonlinear component of the
strain  tensor)  nonlinearities  that  occur  at  large  vibration  amplitudes.  Experimental  analysis  allows  observation  of  the
resonance effects and nonlinear response of the FBH. The differences between these experimental results and the numerical
results will be commented on. The results of this study are promising and allow to consider more realistic defects such as
delamination in composite materials.
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