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Study of Joining Technology for Metal 3D Printer Models and Castings

Taisei YACHI, Shigeki TAKAGO, Masahiro TAKANO and Yuta YOSHIDA

The purpose of this study was to develop a new manufacturing method using a combination of metal additive manufacturing
technology and casting technology. The casting joining technique (integral bonding) was examined by positioning a complex-shaped
model created with a 3D metal printer in a sand mold and pouring molten metal into the sand mold. Due to the influence of the model's
surface shape on joint strength with molten metals (aluminum alloy, copper alloy), in order to obtain a jointed body it was necessary to
activate the joint surface through acid cleaning. An anchor effect was obtained by making the joint surface uneven, and the joining
strength increased. For molten copper alloy in particular, casting defects at the joint interface were minimal, and when joint surfaces were
made with 3 mm or taller needle formations, joint strength surpassing the JIS tensile strength standard was obtained. As a result, through
the combination of 3D printer models and casting, application to the manufacture of high-value-added products utilizing the strengths of
metal additive manufacturing technology can be expected.
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