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Challenge for development of advanced 4D processing technique
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As Ni-based superalloy has poor workability, direct laser forming (DLF) would
be a powerful tool for fabricating the complex shaped Ni-based superalloy parts. We focused on the
gicrostructure of the parts produced by DLF, the crystal grains of which grow along the building

irection.

In this work, the optimum laser-forming conditions such as laser power, laser scan speed, and powder
feeding rate were determined by evaluating the density of the produced parts. Tensile and fatigue test
pieces were fabricated in different building direction. They had higher ultimate tensile strength than
that of JIS standards in wrought materials. However, their elongation was lower than that of JIS
standards, and also the dispersion of elongation was large. On the other hand, fatigue limit was a little
lower than the standard value. It was confirmed that the mechanical properties of Ni-based superalloy
parts produced by DLF were different by a difference in building direction.
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Fig. 1 SEM image of Inconel 718 powder
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Fig. 3 3D view of optical micrograph in etched
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Fig. 4 Result of tensile test
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