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Development of negative thermal expansion composite using structural
optimization, additive manufacturing and capillary action
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With the recent development of industrial technology, thermal expansion has

become a significant phenomenon. Negative thermal expansion materials, which shrink elastically when
heated, are attracting attention as a method of controlling thermal expansion. One approach to
developing negative thermal expansion materials is to create negative thermal expansion by
appropriately laying out multiple materials with different thermal expansion coefficients and
vacancies. We have developed a composite material that produces planar negative thermal expansion
using a general-purpose multi-material 3D printer. However, due to the temperature dependency of the
raw material, the temperature range in which the designed negative thermal expansion can be
realized is narrow. In this study, we prepared negative thermal expansion composites using thermally
stable metals instead of photocurable resins.
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