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X-ray absorption microtomography, a high resolution variant of medical “CT”, 
quantifies three-dimensional microstructures efficiently and noninvasively.  With this 
imaging modality, determination of the three-dimensional spatial distribution of crack 
opening as a function of applied load has helped clarify important physical processes of 
roughness-induced fatigue crack closure.  There is a real need for sensitivity to crack 
openings smaller than those detectable by absorption tomography, particularly for 
sample geometries which are dictated by fracture mechanics and are far from optimum 
for microtomography.  Phase contrast imaging with synchrotron x-radiation can provide 
very high sensitivity to small openings, and this paper compares results of phase 
contrast imaging and absorption microtomography for samples of AA 2090 T8E41 
containing non-planar and branched fatigue cracks. 


