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1 State of the art of NDT&E for composites and the challenges

2 Eddy current pulsed thermography for composites

ÅPrinciple introduction

ÅNumerical modelling

ÅPulse compression

ÅFeature based QNDE 
Å Delamination

Å Debonding

ÅReconstruction based QNDE 
Å Electrical and thermal conductivity estimation

Å Orientation reconstruction

3 Conclusion and future work
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State of the art of NDT&E for composites and the challenges

Li, Zhen, and Zhaozong Meng. "A review of the radio frequency non-destructive testing for carbon-fibre

composites." MeasurementScienceReview16.2 (2016): 68-76.
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Eddy current pulsed thermography for composites: objectives

Undertaking thereview of state of art electromagnetic techniques for NDT&E of CFRP.

Designing and developing multi-physics numerical modelling approach for multi-layer structure 

investigating the characterization and inversion ECPT for CFRP.

Preparing the specimenwith calibrated delamination and impact damage by communicating with 

consortium under NDTonAIR project

Designing and developing novel excitation (e.g. pulse compression, coded excitation) to improve 

the SNR of the ECPT transient response.

Designing novel feature extraction method for addressing the challenges of non-uniform heating 

pattern, enabling the feature-based reconstruction approach for ECPT

Designing and developing model-based inversion approach for CFRP electrical and thermal 

conductivity estimation and anisotropy characterization

Multiple layer composite modelling and characterisation using eddy 
current pulsed thermography
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Eddy current pulsed thermography for composites-principle

EM penetration depth: 7.00mm Composites 

with 15 kS/m (bulk conductivity)

Yi, Q., et al. "New featuresfor delaminationdepthevaluationin carbonfiber reinforcedplasticmaterialsusingeddycurrent

pulse-compressionthermography." NDT & E International102(2019): 264-273.
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Eddy current pulsed thermography for composites: numerical modelling

Calculate electrical and thermal conductivity 

tensor „(—), ‗(—) from layer Ὥὸέὔ

Calculate magnetic field, electrical field fromὌ
toὌ and Ὁ toὉ

Calculate electromagnetic heating source , fromὗ
toὗ

Solve the transient heat transfer Ὕὸfrom layer 

Ὥὸέὔ

Bui, HuuKien, et al. "3-D modelingof thermo inductive non destructive testing method applied to multilayer composite."IEEE 

Transactions on Magnetics49.5 (2013): 1949-1952.
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Eddy current pulsed thermography for composites: pulse compression

ίὸ ɰzὸ ὸ‏ ὸ‏

Ὤὸ ώὸ ɰzὸ
Ὤὸ ίzὸ ɰzὸ Ὡὸ ɰzὸ

Ὤὸ z‏ὸ ǿὩὸ Ὤὸ ǿὩὸ

Yi, Qiuji, et al. "Quantitative Evaluation of Crack Depths on Thin AluminumPlate using Eddy Current Pulse-Compression 

Thermography."IEEE Transactions on Industrial Informatics(2019).
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Feature based and Reconstruction based QNDE

Yi, Qiuji, et al. "Quantitative Evaluation of Crack Depths on Thin AluminumPlate using Eddy Current Pulse-Compression 

Thermography."IEEE Transactions on Industrial Informatics(2019).

Feature based 
QNDE

Reconstruction 
based QNDE

K-PCA feature for defect location

Crossing point for depth 
quantification

Kurtosis for size 
quantification
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Feature based QNDE : case 1-delamination

Yi, Q., et al. "New featuresfor delaminationdepthevaluationin carbonfiber reinforcedplasticmaterialsusingeddycurrent

pulse-compressionthermography." NDT & E International102(2019): 264-273.

System diagram

Feature extraction diagram
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Feature based QNDE : case 1-delamination

Sample under test

Yi, Q., et al. "New featuresfor delaminationdepthevaluationin carbonfiber reinforcedplasticmaterialsusingeddycurrent

pulse-compressionthermography." NDT & E International102(2019): 264-273.

Experimental system
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Feature based QNDE : case 1-delamination

Defect pattern extracted by K-PCA

Defect depth vs Crossing point feature

Yi, Q., et al. "New featuresfor delaminationdepthevaluationin carbonfiber reinforcedplasticmaterialsusingeddycurrent

pulse-compressionthermography." NDT & E International102(2019): 264-273.

Illustration of crossing point
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