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Abstract: Designing new materials is a long-lasting endeavor of modern engineering. The emerging additive
manufacturing technologies offer new opportunities for designing unprecedented materials. Here we present several
design strategies for smart materials using a state-of-the-art stereolithography-based additive manufacturing system. (1)
The first strategy is to harness 3D architectures of active materials. Stimuli-responsive bulk materials have enjoyed wide
applications where on-demand external controls can be applied. Here we show how to tailor 3D magnetoactive lattice
structures to enable rapid, remote, and reversible control of acoustic transportation properties. (2) The second strategy is
to integrate smart groups in the molecular scale of the 3D-printable material. Self-healing materials have been enabling
promising applications from electronics to robotics; however, additive manufacturing of self-healing structures is
challenging. The primary reason is that self-healing and additive-manufacturing (e.g., photopolymerization-based)
require different chemical groups. We show that molecular-scale integration of two chemical groups can enable rapid
additive manufacturing of 3D-architected healable structures for robots, electronics, and lightweight lattice structures.
(3) The third strategy is to composite several distinct materials into a single architecture. Traditional composite industries
usually fabricate bulk multiphase composites; we here present lightweight cellular structures with two distinct phases to
enable unconventional negative thermal expansions.
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