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In the creation of things, especially in the development of vehicles, there
is a need for drastic weight reduction of structures. It is said that the conventional weight
reduction by one material is near the limit, and the multi-material structure that arranges the
material in the right place is attracting attention.

In this study, we targeted multi-layer thin plate structures including FRP and cell structures
(such as porous materials, lattice structures), which are indispensable for multi-material
structures. We worked on the development of the optimum design method for obtaining the overall
shape, the material orientation of each layer of FRP, and the shape of the cell structure. We have
constructed a solution based on the distributed-parameter system to handle this ultra-large-scale
design problem in a unified and efficient manner, and succeeded in developing an ultra-lightweight
structural design method that can maximize the material performance of the multi-material structure.
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