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Based on time-reversal (T-R) concept, a technique for identifying both impact and damage location is
developed in this paper. For the T-R method being an optimal self-focusing technique, the back-propag-
ated wave-field which is reconstructed through the transfer functions and signals from sensors con-
verges toward the location. Low velocity impact experiment on a flat aluminum plate with four piezoelec-
tric sensors is performed to demonstrate the capability of T-R method for impact localization. The plate
is first calibrated by transfer functions with discrete spatial spacing. A two-step search algorithm is pro-
posed to rapidly trace the impact location. The effect of the spacing of the calibrated transfer functions
on the accuracy of the detected impact location is discussed. The location of the damage is detected fol-
lowed by the impact location detection technique, considering the damage as a "virtual source" when the
structure is excited by the known impact source. A flat plate is employed by finite element method to
generate synthetic data to verify this T-R method for locating the damage. The results show that dam-
ages with various locations and sizes can be detected successfully by exciting the force at various calib-
rated points. This potential of applying this technique for complex damages is also discussed. Transfer
functions of the structures without damage can be used in both impact location identification and dam-
age location detection, thus T-R method is suitable for structural health monitoring.

KnroueBble cnoBa:

CopepxaHue.
Impact and Damage Location Detection on Plate-Like Structures Using Time - Reversal Method

10270 Impact and Damage Location Detection on Plate-Like Structures Using Time — dopma 1.3 ctp. 1ms 1



