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There are various types of defects in Ceramic matrix composites (CMCs) may occur within different locations at 
various levels of scale due to different manufacturing process. Nondestructive evaluation (NDE) techniques to 
detect such defects had been demonstrated effectiveness in reliability assurance throughout the whole CMCs 
including manufacturing defect inspection and the in-service damage. It is important to understand damage 
accumulation processes such as matrix cracking initiation and evolution in CMCs during loading. X-ray 
microtomography (µCT) conducted using synchrotron radiation with high resolution has been used to observe 
such micro-cracking initiation and propagation coupled with in-situ mechanical testing to understand damage 
mechanisms in CMCs. It is difficult to observe a large field of view in a short time. Nowadays, X-ray Talbot-Lau 
interferometry equipment has been developed for detecting such micro-cracking and damage evolution by using 
three characteristic images obtained attenuation contrast (AC), differential phase contrast (DPC), and small 
scattering contrast (SSC). In the present study, in-situ damage evolution for unidirectional SiC fiber reinforced 
SiC matrix composites (SiC/SiC composites) fabricated by melt infiltration processing is investigated using 
Talbot-Lau interferometer. The micro-cracking initiated in the matrix was clearly observed using SSC images at 
stress level below proportional limit and the matrix-cracks was increased with increasing loading. The evaluation 
of defects after processing and damage evolution will be discussed to understand fracture mechanisms. The 
effectiveness of damage detection in CMCs using Talbot-Lau interferometer will be verified by comparing using 
X-ray micro focus X-ray CT.  
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