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Developing highly functional 3D-printing technologies supported by advanced

programming methodologies
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We have shown that the “Tsugite® (joint) technology used in traditional

Japanese construction turns to be highly useful and practical in making small 3D-printed modules
that can then be assembled to build arbitrarily large structures made up of bars and trusses. Of
numerous variations of the Tsugite technology, we focused on Okkake Daisen Tsugi, one of the most
widely used methods for joining beams and columns, and studied how it could be scaled down in such a
way that it could be printed with desktop FDM 3D printers. The practicality of the design was
demonstrated by tensile and bend tests of thin square bars with Okkake Daisen Tsugi joints. We
applied our idea to design 2D truss modules and 3D truss (space frame) modules that could be
interconnected with each other, based on which we built a fully functional plotter for a large
whiteboard mostly built from 3D-printed structural and mechanical components. The thing files have
been made open-source and publicly available.
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additive manufacturing
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OpenSCAD files for modular things
https://github.com/k-ueda/scad
Modular 3D printing
https://ww.ueda. info.waseda.ac.jp/3dprint/
Customizable "Okkake Daisen Tsugi' joint
https://ww.thingiverse.com/thing:5392796
Customizable and extensible truss
https://ww.thingiverse.com/thing:5394703
Customizable and extensible space frame
https://ww.thingiverse.com/thing:5397974




