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Creation of phase-transforming cellular lattice by multi-material metal-additive
manufacturing - Pioneering 4D printing
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A series of studies have been conducted to pioneer 4D printing by creating
phase-transforming lattice structures, a.k.a. phase transforming cellular material (PXCM), using
multi metal-additive manufacturing; electron beam irradiation experiments were conducted as a
preliminary step to the powder-bed fusion (PBF) of Ti alloy/Cu composites; and, for 4D printing, a
fundamental study of the elemental structure and elastic properties of PXCM fabricated by powder-bed

fusion of elastomers was developed for future applications to metals. In addition, we have
fabricated thermally induced PXCM and investigated their behavior of the bimetal-incorporated
lattice structure as a function of temperature change, showed that the phase transformation could be
induced by heating and cooling, and extracted the issues to be solved on a larger scale. We also
studied the design method for conformalization for unit cell design according to the external shape
of the modeled object.
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