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Abstract: 
Materials characterisation plays a crucial role in developing thermal barrier coatings (TBCs) 
and environmental barrier coatings (EBCs) for gas-turbine engines. The failure of thermal 
barrier coatings and environmental barrier coatings is influenced by a complex interdependence 
of microstructure, residual stress, and thermomechanical properties. Validating our 
mechanistic understanding of each of these factors that contribute to failure requires a selection 
of suitable characterisation techniques. Presented in this talk are characterisation techniques 
that have advanced the understanding of thermal barrier coating and environmental barrier 
coating failure. Examples of characterization studies at University of Manchester will be given 
to present on 1) how electron microscopy together with optical microscopy and X-ray 
tomography can be used to examine degradation of TBCs and EBCs; 2) 4 point bending 
coupled with micro-mechanical study have been used to measure mechanical properties of 
TBCs; 3) Raman spectroscopy, XRD and synchron X-ray diffraction have been explored to 
examine residual stresses in TBCs and EBCs. Targeted coating development that is both 
effective and efficient depends on these characterisation techniques to obtain superior coatings 
with improved performance and lifetime. 
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