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Introduction Outline

» Formulate guided wave damage interaction model (semi-
analytical approach, wave finite element model, hybrid
finite element model);

» Develop robust damage identification frameworks for plate

Risk
assessment B —— Sensor data
Decisions

Health management Pre-processing
Remammgt l like structures and bounded structures through an inverse
useful life
—— _ Bayesian process;
gnostics Feature extraction

» Combining system-level risk analysis and physics-
Informed data to model wind turbine blade degradation and
maintenance.

Diagnosis

Bayesian
inference

Damage 1dentification and risk analysis

Happened suddenly without any warning

3. Inverse solution

1. Forward problem (physical model)
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Build relationship between damage
features and damage parameters

Excited region  Incident wave Reflected wave Transmitted wave q,__.]
scatterer
y
!f M-H simulation obtains a sequence of random samples from a
‘ - . probability distribution (Gaussian distribution adopted here)
Ultrasonic guided waves propagation and Interaction scheme Definition of scattering matrix | wuthadaptlverejectlonsampllng ---------------- |
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Miglézr;ng Incident + scattered
fields Scattered S0 wave Scattered SH wave
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1) Wave finite element method to calculate mode shapes and wave number

11) Use information provided in 15t step to derive the point forces
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[11) Output the scattering displacement of different wave

Loading
nodes

Scattered
field only

1\/) Post-process the displacements to obtain the scattering coefficients

®  Numerical data
® Model prediction with MAP

Hybrid finite element model = -c oo oo .
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Inferred parameters

Sensor raw data Position the reflected / Incident and scattered signal \

wave through time- in time-domain
Time domain Df—ﬂlght

of composite
components

lFast Fourier Transform Inspection VS CBM

\ Repeat the above / Incident and scattered signal \

process for different in frequency-domain

sensors 1n turn

Scattering contour

Petri nets for inspection process

2 10" Ang=153 deg

Describe complex systems
with the simplest elements

/

Scheme of signal processing to obtain scattering coefficients
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