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Abstract (Arial, 9pt, bold) 

Research conducted on induction thermography has attracted the attention of many researchers in recent years. Up 
to now, the electromagnetic induction phenomenon has only been used to create thermal waves in the specimen in order to 
carry out the inspection with an infrared camera. However, the large amount of current induced in the material can also be 
used to perform eddy current inspection. This paper describes a new Hybrid system that can perform Induction 
Thermography and Eddy Current inspection simultaneously (HITEC).  

1. Introduction (Arial, 9pt, bold) 

There are several non-destructive inspection techniques on the market that can be used to solve different 
applications. However, each technique has its limitations and does not always provide a complete detection of the defects 
present in a specimen. A way to improve the detection capability is to use multiple inspection techniques [1,2]. These 
techniques can be sensitive to different types of defects, or conversely, detect the same defects in order to improve the 
detection reliability and the sizing. Unfortunately, an inspection strategy based on multiple techniques applied successively is 
usually more expensive and time consuming. The idea behind the HITEC system is to take advantage of the synergy 
between the induction thermography and the eddy current techniques to perform two different inspections simultaneously. 
These two inspection techniques use the concept of electromagnetic induction to generate high density currents in the 
specimen. The interaction of the induced currents with the defects produces local magnetic field variations and heat than can 
be measured respectively with an eddy current instrument and an infrared camera. However, even if both techniques share 
the same excitation source, they are normally implemented in a very different way. Most induction thermography systems are 
used in static mode. The electromagnetic generator is excited with a burst or a modulated signal and the thermal images are 
acquired during the cooling down period of the material [3-5]. On the other hand, eddy current instruments are operated in 
dynamic mode. This means that the eddy current probe has to be moved over the specimen during the data acquisition. 
Several sensors can be placed in the eddy current probe to allow a larger coverage and to produce an image representing 
the electromagnetic response of the specimen [6]. The following section presents the first prototype of the HITEC 
measurement system and some preliminary results for two different applications. 

2. Experimental setup and results 

Figure 1 shows a schematic representation of the HITEC system (figure 1a) and the laboratory setup currently used 
for the inspection (figure 1b). The main component is the electromagnetic generator coil, winded around a horseshoe shape 
ferrite that concentrates the induced currents in the specimen. This generator produces a uniform line heating that allows 
thermal measurement with the infrared camera. The eddy current array sensor is placed inside the generator to measure the 
electromagnetic field variations coming from the defects. All those components are moving together over the surface.   

 
Depending on the electromagnetic and thermal properties of the material inspected, the penetration depth of each 

technique may be quite different. For example, in ferromagnetic material such as carbon steel, even if the eddy currents are 
limited to the surface due to the skin effect, heat can diffuse much deeper to provide a good sensitivity to corrosion. The 
behavior of the system is totally different on composite material such has one made with an aluminum honeycomb core and 
a carbon fiber skin. In this case, the eddy currents are induced directly in the aluminum core [7]. Heat diffuses from the core 
toward the surface allowing the induction thermography technique to detect core damage, core unbound, excess of adhesive, 
and delamination (figure 2a). The eddy current technique is only sensitive to the defect affecting the core itself (figure 2b). 
This information provided by the eddy current can be used to confirm the position and the nature of the defect found by the 
induction thermography. Additional experimental results for ferromagnetic material will be presented on the final version of 
this paper and during the conference. 
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 a) b) 

Fig. 1.  HITEC system configuration: a) schematic representation and b) laboratory setup. 

 

 
 a) b) 

Fig. 2.  Composite sample made of honeycomb aluminum core and carbon fiber skin. a) results with induction 
thermography and b) results with eddy current array. 
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