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Construction of fatigue design policy based on quantitative analysis of small
defects for selective laser melting
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In this study, we investigated the influence of small internal pores on
fatigue properties of selective laser melted material made of metal powder using hot isostatic
pressing (HIP), and made a comparative evaluation of different materials with various porosities.
Although internal pores were not observed in cases where HIP was used, the microstructure changed
drastically with a significant decrease in the tensile strength of the material. Therefore, the
fatigue properties could not be evaluated in such cases. Nevertheless, interesting results were
obtained for the effects of HIP on the ductility of the materials. In contrast, for materials with
various porosities, the relationship between the porosity, distribution of internal pores, and
fatigue limit were clarified, and the influence of the internal pores on fatigue strength was
evaluated quantitatively. These results were reflected to the fatigue design successfully.
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