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D The fatigue stress concentration, notch sensitivity, and crack initiation in nanocrystalline NiFe with an average grain size of 10-20 nm was investigated by performing tension-tension fatigue to failure on specimens containing 10 and 20 um radii FIB-milled notches. The
'S Wohler S-N curves revealed dramatic reductions in the fatigue resistance of the notched specimens, corresponding to notch sensitivity factors of 0.15-0.24, much larger than might be expected from their coarse-grained counterparts. Post-fracture microstructural analysis
and In situ synchrotron x-ray diffraction revealed fatigue-driven abnormal grain growth (AGG) as the predominant precursor for crack initiation and subsequent catastrophic failure. We hypothesize that the stress concentrations from the notches led the early promotion
>< of AGG In the notched specimens, thus leading to the high notch sensitivity in the material. Therefore, devising means to suppress the onset of AGG in these materials will be paramount to delaying fatigue crack initiation, thus dramatically reducing the fatigue stress
I | I \concentration effects and improving the notch sensitivity of nanocrystalline metals. J
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