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Additive manufacturing of the high-strength nickel base superalloys using the
metal 3D printer
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The effects of build direction and heat treatment on the creep properties of

an Ni-base superalloy fabricated by additive manufacturing were examined at 650 ° C. The creep
rupture lives and ductilities of materials produced by additive manufacturing were lower than those
of conventionally wrought material. The horizontal-direction specimen exhibited inferior creep life
and worse ductility than the vertical-direction specimen because of the orientation of the
interdendritic & -phase precipitates, which were arrayed vertical to the stress axis in the former
specimen. The morphology and the presence of a row of interdendritic & -phase precipitates with
incoherent interfaces were found to affect the materials’ creep life and ductility.
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