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Introduction

Active Thermography for NDE
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Introduction

Pulse Thermography, PT

Transient regimeTransient regime

Flash

Flash 

IR Camera

Specimen 

defect 

heated
surface 



© IBARRA-CASTANEDO C, GALMICHE F, MALDAGUE X (2002) 5

Introduction
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Pulsed Phase Thermography, PPT

Introduction
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Experimental setup as in PT;
Fourier Transform frequency domain
PPT several f (only one f at a time for LT);
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Synthetic Data
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Synthetic Data

Semi-infinite plate 
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Synthetic Data

Log-Log fitting
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Synthetic Data

Synthetic coefficients
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Experimental Results

Case 1: Graphite-epoxy

56 cm

63 cm
Pulse: 8 s

Cincinnati 
Electronics

2-5 µm, 57 imgs/s

7,2 kW
Defect 1

Defect 2

Graphite-epoxy
with 2 Teflon TM inclusions

10 mm

3 mm2 mm
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Experimental Results

Raw coefficients
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Experimental Results

Direct PPT vs Synthetic PPT

Synthetic PPT , f=0.33 HzSynthetic PPT , f=0.33 Hz

Direct PPT, f=0.33 HzDirect PPT, f=0.33 Hz

Synthetic PPT , f=1.0 HzSynthetic PPT , f=1.0 Hz

Direct PPT, f=1.0 HzDirect PPT, f=1.0 Hz
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Experimental Results

Direct PPT vs Synthetic PPT

Synthetic PPT , f=0.33 HzSynthetic PPT , f=0.33 Hz Synthetic PPT , f=1.0 HzSynthetic PPT , f=1.0 Hz

a0a0 a1a1
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56 cm

63 cm
Flash

CCD Santa Barbara
InSb, 3-5 µm, 430 imgs

2 x 6.4 kW

Experimental Results

Case 2: Plexiglas

20,3 cm

22,8 cm

2,95 mm

Plexi004

Plexiglas
with 4 air gaps

0.35 mm 0.43 mm

0.64 mm 0.53 mm
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Experimental Results

Raw coefficients

a0 a1 a2

a3 a4
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Experimental Results

PPT vs synthetic

f=0.76 Hzf=0.76 Hz f=4.76 Hzf=4.76 Hzf=0.2 Hzf=0.2 Hz

Direct PPTDirect PPT

Synthetic PPTSynthetic PPT
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Conclusions & Perspectives

Substantial data reduction;

Possibility to work with analytical solutions;

De-noising;

Synthetic PPT images are OK for f ;

Further processing of raw coefficients;

Optimal polynomial degree;

Depth measurement & defect characterization.
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Annexes

Advantages & Limitations

Non-uniform heating;

Specimen shape;

Thermal losses;

Cost of the equipment;

Limited thickness;

Emissivity problems.

Fast surface inspection;

Safety (no harmful 
radiations);

Wide range of applications;

Ease of deployment;

No contact.
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Annexes

Frequency response
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