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Development of High-durability and High-performance Injection Mold Fabricated by Metal Additive Manufacturing
-Aiming for Effective Use of Metal Additive Manufacturing-

Masahiro TAKANO, Yuta YOSHIDA, Hiroyasu MIYAKAWA, Taisei YACHI and Mitsuyoshi MAEKAWA

Metal 3D printers are expected to be used as production apparatuses for the direct manufacturing of complex parts and molds.
However, there are problems such as low strength and manufacturing defects. Moreover, design skill is required to manufacture the
complex parts of high-performance. In this study, the geometric limits were evaluated, and derivation of the laser conditions in which
fatigue strength is improved was performed. Injection molds with higher cooling performance were fabricated and their effects were
verified. As a result, it was confirmed that the double laser irradiation method is effective in reducing the size of the internal defects and
improving the fatigue strength. In addition, internal complex cooling channels for injection molds with high durability and high cooling
performance were manufactured. The results of injection molding experiments indicated that the molds were extremely effective for
shortening molding time and reducing warping.

Keywords : metal additive manufacturing, fatigue strength, injection molding
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