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Abstract

Guided waves based structural health monitoring, mainly Lamb waves, have a great potential for " Evaluation of structures’s integrity over time, in order to maintain and extend their lifespan,
localization of wavelength-order damage within plate-like composite structures. Baseline to detect and predict their failures.

algorithms are often criticized for not taking into account environmental conditions such as
temperature and damage prior to the creation of baseline signals. The current trend is to develop
new algorithms using only measurements in the current state.

" SHM system with Rytter’s scale [1]

[ Prognosis ]

[ Severity ]

This thesis work aims to implement and apply new baseline-free algorithms coupled with the
optimization of the placement and the number of sensors, in order to achieve a good diagnosis of
complex composite structures.

Classification ]

[ Localization ]

From damage detection to remaining
useful life prognosis of the structure

[ Detection ]
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Guided Lamb waves based SHM for monitoring of composites strutures
Objectives

Experimental description

" Characterization of the propagation properties of composite structures by laser
measurements while one of the PZT transmits the excitation signal.

" Implementation and application of new relevant algorithms based on Lamb waves for 2D imaging of

damages on composite structures.
" Implementation and application of nhew PZT sensors placement and number optimization algorithms in

a hetwork.
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Restrictions of baseline algorithms

" Large range of variation of the operational and environmental conditions (EOC).
" Addition of sensors for the measurement of EOC which can weigh down the

structure.

" Damage prior to the creation of the baseline cannot be taken into account.
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" Propagation, interaction with damages and localisation algorithms

Top view of a composite structure under Lamb waves inspection
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Signals with multiple contributions :
identify the damage scattering part.
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" Impact damage localization results on the transverse isotropic composite plate
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of a path method 1 scan
" Impact damage localization results on the curved wind turbine blade sample with delay-and-sum using
actual baseline signals and with method 2 using reconstructed baseline signals

— 0

Contributions

[ Delay and sum ]
algorithm

10.435 10.575

0.1

Ongoing work

0.1

4043 1 0.57

150° 3n°

0.2 10.565

410425

" Application of new damage localisation methods on large complex composites structures.
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" New algorithm for optimal placement of sensors while minimizing the number of sensors.

" Application of Wireless Sensors Network (WSN) with at least two electronic nodes.
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