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Approach

Structural  health monitoring (SHM) has become  The digital twin approach is based on two numerical

increasingly used to detect damage in composite structures. models. The first one is a damage model allowing for Composite plate : Glass fiber/epoxy  Stacking sequence of the composite
Improved SHM methods aim to facilitate the identification generating multiple damage scenarios. The location of the | ‘ }4 lies
and characterization of damage mechanisms. In this context, damage and the mechanical properties of the damaged zone | ][00/900
researchers are developing new SHM methods based on  gre then used as inputs for the wave propagation model to E—— 1 piie G-flow

machine learning algorithms and digital twins [1,2]. These  simulate the signature of each damage present in the
last have no single definition [3;4]. However, the most  structure. The physical model is a smart composite that
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common one defines a digital twin as a virtual  enables real-time excitation of the component to collect data
representation of a specific physical object, which uses data  using sensors. These data are subsequently linked to the | N __ v
collected from that object to link the digital and physical machine learning classifier to identify the presence of a Macro Fiber Composite: MFC [ generator ] [ amplifier ]

parts. The approach in this work is based on the  defect and evaluate its remaining useful life.
combination of numerical simulation tools and machine

learning algorithms to develop a SHM method based on the
digital twin.
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In this work, the assumption considers that the damage becomes apparent at a larger scale as a o Pt {
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localized decrease In stiffness. To take into account this assumption, the components of the =0 . Hu-l;i R
stiffness matrix are calculated according to the damage factor de [0,1]. Then the mechanical : =l ‘W -

roperties are updated after damage. o 1 | ,
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The dimensions of the plate are: i_, X : : ¢ (b ’ ° 0
* Length 150 mm dmax - FFT and FFT and T T mew e
: \T’\Qitﬁn'esfg ?”r:,m CWT CWT The CWT function is used to perform a continuous wavelet transform to localize the signal

components In time and frequency. This method concentrates the energy of the signal In

Damage factor : de [0,1 - - . g : g
Solver Element type Element number X-Iocgtion: [Width-nf[lin,g/vidth-max] specific frequency intervals, which helps to clearly specify the different frequency
Abaqus Explicit C3D8R 2916 Y-location: [length -min, length -max] components of the signal and provides more accurate information about its distribution.
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