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# Introduction: IRT for NDE
# Synthetic Data

# Experimental Procedures

# Conclusions & Perspectives
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# Active Thermography for NDE
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# Pulse Thermography,

PT
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# Lock-in Thermography, LT
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# Pulsed Phase Thermography, PPT

= Experimental setup as in PT;
= Fourier Transform & frequency domain
= PPT several 7(only one fat a time for LT);

e
M% Q= tan‘l(Im”]

A= JRe?+Im>

F, =2 T " =Re,+Im,

Re

n

© IBARRA-CASTANEDO C, GALMICHE F, MALDAGUE X (2002)




‘E‘" Computer Vision and Systems Laboratory

Synthetic Data
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@ Semi-infinite plate
with defect
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Synthetic Data

# Log-Log fitting

r=_Y

eVt

In7 = In(gj —%In(m‘)
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# Synthetic coefficients

IN7 =a, +a,Int)+a, In()+....+a, In" ()

T(t)=exp EO +a/In(t)+a,In?[)+....+a, In”(tj
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# Case 1: Graphite-epoxy

Graphite-epoxy

with 2 Teflon ™ inclusions

Cincinnati

Electronics
2-5 um, 57 imgs/s

Defect 1

Defect 2 Q

10 mm

2mm&_ _l_?’mm
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# Raw coefficients

T (t) =exp [ ag+a;In(t)+ a,In?(t)+a; In®()+ a,In? () ]
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# Direct PPT vs Synthetic PPT

Direct PPT, f=0.33 Hz Direct PPT, f=1.0 Hz

Synthetic PPT , f=0.33 Hz
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# Direct PPT vs Synthetic PPT

Synthetic PPT , f=0.33 Hz

/
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# Case 2: Plexiglas

Plexiglas
with 4 air gaps
A
CCD Santa Barbara
InSb, 3-5 um, 430 imgs
0.35 mm 0.43 mm
| 2 X 6.4 kW 22,8 cm
0.64 mm 0.53 mm
Y
[ ] Y
|( )I A 2,95 mm
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# Raw coefficients
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# PPT vs synthetic

Direct PPT

Synthetic PPT

f=0.2 Hz
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v" Substantial data reduction;

v" Possibility to work with analytical solutions;
v" De-noising;

v" Synthetic PPT images are OK for £ 1;

€ Further processing of raw coefficients;

% Optimal polynomial degree;
X

Depth measurement & defect characterization.
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# Electromagnetic spectrum
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# Advantages & Limitations

v" Fast surface inspection;

v’ Safety (no harmful
radiations);

v Wide range of applications;
v’ Ease of deployment;
v" No contact.
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Non-uniform heating;
Specimen shape;
Thermal losses;

Cost of the equipment;
Limited thickness;
Emissivity problems.
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# Frequency response

Amplitude

Amplitude

time
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