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Microstructures of metallic materials fractured under various conditions were analyzed using the
electron channelling contrast imaging (ECCI) technique which enables us to observe dislocation in a
scanning electron microscope, and the electron backscatter diffraction (EBSD) technique. Based on the
microstructure analyses, we developed the method to determine fracture process, and investigated
factors which determine crack propagation path and crack initiation site. Fatigue damage of
ultrafine-grained materials could also be estimated with these techniques.
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Fig.l ECC images of the Cu-Zn specimens
fractured by (a) tensile, (b)-(d) fatigue and (e)
SCC tests
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orientation of the Cu-Zn specimens fractured by
(a) tensile, (b) fatigue and (c) SCC tests
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Fig.3 ECC images near the fracture surface of the
CCT specimen.
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Fig.4 Relationship between the size of the
cell-structured region and the stress intensity
factor range, obtained in the CCT specimen.
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Fig.5 A contour plot of the 4K, values estimated
from the sizes of the cell-structured regions.
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Fig.6 An ECC image and an IPF map near a
notch tip of fatigued Fe-20%Cr alloy.
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Fig.7 Relationship between Schmid factor of

slip plane where fatigue cracking occurred and

grain size in fatigued Fe-20%Cr alloy.
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Fig.9 ECC images along fatigue cracks in (a) 8Bc
UFG specimen, (b) 8Bc specimen annealed at
423K for 3min and (c) 8Bc specimen annealed at
423K for 3min.
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