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Abstract 

Laminate composite materials are very attractive materials to reduce the weight of the 
manufactured parts without loss of strength. The new materials are quite a challenge to the 
actually used non-destructive testing methods, because they are not able to fulfill the new 
requirements of detecting in-depth defects, delaminations, porosities or occlusions. 
Therefore novel techniques like those using terahertz waves are required.  

Glass fiber reinforced plastics (GRFP) and laminate composites made of it have a 
high transparency for terahertz waves. Therefore the inspection of internal structures and 
defects is feasible. This unique property of terahertz radiation, besides involving no risk to 
the operator, can be exploited in industrial imaging applications where detecting anomalies 
can be of utmost interest.  

In this paper we use frequency modulated continuous wave (FMCW) modules using 
frequencies from 100 GHz to 800 GHz. This technique provides the ability for three-
dimensional (3-D) imagery and range or in-depth information, whereas the lateral 
resolution is given by the imagery method used. We have used several different approaches 
like classical lens-based imaging, dark field imaging as well as synthetic aperture (SA) 
imagery. Whereas in the first two approaches, conventional imagery built-up is applicable, 
in the SA approach the images have to be reconstructed a posteriori through adequate signal 
processing. 

Given the high amount of information available in the THz images, appropriate 
signal and image processing are of uttermost importance. New automatic or semi-automatic 
image processing techniques for the analysis of THz imagery are applied here.  

The capability of the different terahertz techniques combined with well suitable data 
post processing is demonstrated using reference samples with artificial defects. The 
samples consist of aeronautics composite multi-layered materials and structures (e.g. 
laminates, fiberglass, Rohacell, honeycomb etc.). The results obtained by the different 
terahertz imaging techniques in combination with the data processing methods are 
presented and discussed intensively.  
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