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Development of fatigue design method of small-sized structures based on

controlled nano-crystalline microstructure
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The effect of notches on the fatigue strength reduction was studied using
two types of nickel thin films were produced by electrodeposition: ultra-fine grained film (UFG)
with the grain size of 384 nm and nano-crystalline grained film (NCG) with that of 17 nm.
Micro-sized notches introduced by FIB. The fatigue strength decreased with increasing depth of
micro-notches. NCG had much higher strength than UFG compared at the same notch depth. The fatigue
limit was controlled by crack initiation. A fictitious crack model successfully predicted the
reduction of the fatigue limit due to micro-notches. The characteristic crack length of NCG was much
smaller than that of UFG. Macro-notched specimens produced by the UV-LIGA process also follow the
fatigue strength reduction predicted by the fictitious crack model. Micro-mechanisms of fatigue
crack initiation and propagation on nanocrystalline thin films were examined based on SEM and EBSD
observations.
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