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Abstract. We report on experimental results of Terahertz (THz) imaging for non-
destructive testing in industrial applications focused on the measurement of layer thickness 
and flaw detection. The potential of THz reflection and transmission measurements are 
demonstrated and applications using THz time-domain spectroscopy systems are discussed. 
INTRODUCTION 
THz radiation is, in principle, well suited for applications in non-destructive testing. Non-
contact imaging in combination with spectroscopic capabilities can provide additional 
information of the sample under investigation. Critical features like thickness, shape, 
defects or delaminations are detectable. Most items consisting of dielectrics like plastic, 
glass fiber reinforced plastics (GRP) or ceramics are transparent for THz waves, whereas, 
metals and other conducting materials such as carbon fiber reinforced plastics (CRP) are 
not transparent for THz waves. For non transparent samples a setup working in reflection is 
required. In the case of metals or CRP the device under test acts as a good reflector so that 
all features within the beam path like layers or coatings can be measured. Additionally, at 
all interfaces of materials with a different refractive index part of the THz pulse is a 
reflected revealing the inner structure of the sample. 
RESULTS 
To demonstrate the feasibility to measure layer thicknesses, samples coated with different 
materials have been investigated. Due to the high time resolution of the time-domain 
system the thickness of the layer can be determined precisely. Also sequences of layers and 
substrates are determined in one single measurement by evaluating the tomographic 
information. 
CFRP is not transparent to THz radiation, but nevertheless the surface features can be 
inspected using THz reflection imaging. The depth information of a copper mesh inside an 
epoxy top layer on a stringer made of CFRP has been measured. 
Due to the lateral resolution of about 100 µm to 1 mm THz imaging systems are able to 
detect flaws which have geometrical dimensions down to this order. For flaw detection 
different test samples made of ceramics and GFRP have been prepared and the results will 
be presented to demonstrate the feasibility. 
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