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Abstract. In the aircraft industry Carbon Fibre Reinforced Plastics (CFRP) are increasingly 
used for components in order to reduce material and weight. As a consequence new and 
emerging testing methods in addition to the state-of-the art-methods like Ultrasonic Testing 
(UT) have to be developed. A method with a huge potential for industrial applications in 
the near future is Pulsed Thermography (PT). In the last two years we have shown that PT 
can be used for the characterization of defects in CFRP-specimens, in particular for the 
determination of the size and the depth of defects like delaminations or inclusions of 
foreign materials. This has been demonstrated successfully also in aircraft components with 
complex shapes. In specimens with curvatures the size of the defects, indicated in 
thermograms or in images derived from the latter seem to be smaller or bigger than their 
real size due to effects of the three-dimensional heat conduction. We show, however, that 
with help of 3D Finite Element (FEM-) Simulation the real size as well as the depth of 
those defects can be determined conclusively.  
We further show that also material properties like an inhomogeneously distributed density 
can be visualized, which is demonstrated by means of a comparison with Computed 
Tomography. 
Most recently we have demonstrated that porosity in CFRP-specimens can be determined 
quantitatively only under the prerequisite that the shape of the pores is known and explicitly 
taken into account in the evaluation process. This shape information is obtained from 
Computed Tomography. The model for the evaluation is taken from the ‘Dethermalization 
Theory’ given by Ringermacher et al. + and Torquato et al. ++. This theory takes into 
account not only the characteristics of different phases, but also effects of the pore 
morphology. We have enhanced the significance of this theory by including effects of 
anisotropy as well. Our experimental work is supplemented and advanced by FEM- 
Simulations. The results, obtained by PT, are compared with UT- data as well. A systematic 
comparison of the two methods with respect to the detectability and resolution of porosity 
determination as well as a discussion of the respective measurement errors are given. 
Finally, our results suggest, that i) PT is a real alternative for quantitative porosity 
determination as far as the information of the pore shape is known and ii) the information 
on pore shapes seems to be essential in the evaluation of UT- data as well. 
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