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Structural Damage Monitoring and Localization
with Longitudinal Wave Measuring Technique by PZT Patches
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This paper presents a practical and quantitative technique for assessment and localization of
infancy damages in a structure by measuring the impedance change of piezoelectric patches which
were glued on the structure. The consideration of longitudinal wave propagation in structures is
introduced for quantitative assessment of damage characteristics because the corresponding fre-
quency regions are easily determined with longitudinal wave propagation analysis. It is shown that
the damage location can be simply estimated by measuring the PZT’s electric impedance and
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comparing with the longitudinal strain mode shape functions in the healthy structure.
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Fig.1. Concept of impedance measuring technique for a structure
embedded with a PZT patch.
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Fig2. Test piece of a brass beam embedded with wo
piezoelectric patches.
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Fig.3. Experimental impedance measuring system.
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Fig.5. Impedance variations of the beam with a bolt-nut damp
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Fig.7. Frequency shift of impedances atthe 24th mode as
loading a damp at several locations on the beam.
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Fig.8. Strain mode shape of the 24th longitudinal wave.
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Fig.11. Procedure for damage localization by impedance
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