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In this review, the recent trends on Additive Manufacturing (AM), in particular metal AM
on powder bed fusion (PBF) and directed energy deposition (DED) processes as well as binder
jetting (BJT) and material extrusion (MEX) processes, were described. Additionally, the results
of the NEDO project on the development of an in-process monitoring and feedback control
system to assure the quality of the final products were introduced. It is essential to reveal the
phenomena of recoating and melting-solidification processes in laser powder bed fusion
(PBF-LB) using an in-process monitoring system because they influence strongly the
occurrence of defects. Consequently, the correlation among the powder characteristics,
recoating conditions, and surface morphology of the powder bed was revealed by employing the
surface morphology measurement system. Moreover, the existence of areal surface-texture
parameters, which are strongly correlated to the density or internal defects of
PBF-LB-manufactured specimens, was revealed. These findings enable the use of in-process
surface-texture monitoring of specimens to predict their density or internal defects in their

products.
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