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Advancement of the Metal Additive Manufacturing Process Using Digital Technology

- Improvement of Metal 3D Printer Problems Using Deep Learning and Process Simulation -

Masahiro TAKANO, Yuta YOSHIDA and Hiroyasu MIYAKAWA

For the purpose of stabilizing and improving the quality of fabricating structures using metal additive manufacturing, the proposed method
was developed for estimating their porosity in-process. Focusing on the sparks generated during laser irradiation, the porosity was estimated
using deep learning from a video of the sparks taken by a camera. As a result, it was confirmed that the porosity could be estimated with
sufficient accuracy. Furthermore, when the porosity became larger than the control value, re-irradiating of the same laminate layer with the
laser showed that the porosity could be improved. In addition, a process simulation was carried out for the purpose of investigating the effect
of the heater temperature on the cracking and warping of the fabricating structure. In the process simulation, the material properties were
defined in consideration of the phase transformation of the material, and the warpage and stress generated in the fabricating structure were
investigated by unsteady heat conduction analysis and nonlinear structural analysis. As a result, it was shown that the tensile stress generated
in the fabricating structure could be greatly reduced through variable control of the heater temperature in-process.

Keywords: metal additive manufacturing, powder bed fusion, deep learning, simulation
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