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Development of fatigue damage evaluation technique by synchrtron radiation
diffraction contrast tomography

Shiozawa, Daiki
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A three dimensional grain mapping technique for polycrystalline materials, called
X-ray diffraction contrast tomography (DCT), was developed at SPring-8. The shape and location of grains
could be determined by DCT using the apparatus in a bending beam line of SPring-8. To evaluate the
dislocation structure in fatigue tests, the rotation angle spread of individual grains was measured. The
rotation angle spread is caused by mosaicity, which is related to the dislocation structure in a grain.
The total misorientation in a grain is calculated from the rotation angle spread. The total
misorientation in a grain was found to increase with increasing the number of loading in the low cycles
fatigue test and high cycles fatigue test. The biggest change of the total misorientation obtained by DCT
is observed at the diffraction plane with the largest schmid factor. Fatigue damage could also be
evaluated from the total misorientation obtained by DCT measurement.
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