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Abstract. Thermal degradation often leads to decreased mechanical performance that can 
be detected to some extend by existing conventional NDT based on the detection of 
discontinuities such as delaminations, pores, cracks or other material separations. The 
identification of early thermal damages in CFRP requires the development and qualification 
of new methods allowing to characterise and display the relevant properties of polymers 
and their changes after thermal exposure (so called Extended-NDT methods). In this work, 
the basic understanding of thermal degradation is covered and shows how polymer 
properties can be used for the explanation of thermal degradation. The experimental 
procedure concentrates firstly on destructive and conventional testing and secondly on 
Extended-NDT. 
In a first step, degrees of thermal degradation detectable by means of conventional NDT 
(ultrasound pulse-echo and phased array) and corresponding to temperatures leading to 
delamination are characterised. A 180°C cured epoxy-based composite purposefully 
overheated at different temperatures is employed. For such a material, delamination can be 
detected by means of ultrasound at temperatures above approximately 240-250°C. 
In a second step, destructive testing is performed to exhibit changes in mechanical 
properties right below the afore determined delamination temperature. While interlaminar 
fracture toughness measurements in mode I fail to show a drop of GIc values prior to 
delamination onset due to an artefact known as fibre bridging, interlaminar shear strength 
measurements show that overheating leads to a non-negligible mechanical performance 
reduction prior to delamination in the range from 200 to 220°C. 
In a third step, these changes of properties are investigated by means of DLTMA to monitor 
the glass transition temperature which reflects the molecular dynamics and by means of 
infrared spectroscopy to determine the chemical composition of the specimens. The results 
obtained hereby confirm the expectation of a change of Tg and the thermooxydation of the 
matrix reported in the literature. 
In a last step, IR measurements using a portable spectrometer yield the same results as 
those obtained by conventional IR spectroscopy and thus constitute a milestone in the 
concept of Extended-NDT. The results of pulsed thermography are also presented in this 
work with special attention to the industrial capability of this Extended-NDT method. 
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