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Study on the microstructure and high-cycle fatigue property of ultrafine grained
copper processed by severe plastic deformation
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It was shown that, using the partial-notched specimen, specification of the
initiation site of the fatal natural crack could be achieved despite the microstructural
inhomogeneity resulting from ECAP. Although the crack growth paths inclined 45° and 90° to the
loading-axis were observed in the different locations on the surface, crack faces in these cracks
were extended along one set of maximum shear stress planes, corresponding to the final ECAP shear
plane. To investigate the physical background of the unique crack growth directions of UFG Cu, the
SIF values were evaluated, by assuming a semi-infinite body with inclined semi-elliptical surface
cracks, subjected to tension stress in the x-direction at infinity. The shape of the crack
faces/paths was strongly affected by the in-plane shear-mode deformation. The role of microstructure
on the crack initiation/growth was clarified from the fatigue tests of precipitate-strengthened

Cu-6Ni-1.5Si alloy.
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