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ABSTRACT
Polymer composite materials have shown tremendous promise over the past few decades for use in lightweight structures
in the aerospace, marine, and automotive industries due to their high strength-to-weight ratios, which results in significant
energy savings. With emerging demands to enhance structural performance, reduce cost, and improve sustainability,
there is a critical need for novel avenues to enable next-generation polymer composites. Introducing architecture within
composites, which relies on combining solid distribution, base material properties, and morphologies, has shown great
potential for achieving effective material properties unattainable by traditional composites. To that end, we conduct
foundational research in advanced manufacturing to establish unique process-structure-property relationships for
enabling architected polymer composites. Our underlying research theme is to elucidate how manufacturing dictated
internal architecture in polymer composites influences their macroscale behaviors in view of enhancing durability and
damage tolerance.
In this talk, I will present our recent work on the manufacturing and mechanics of architected polymer composites
occurring at different length scales, including 1) Additively printed patterns/architectures for enhancing interlaminar
toughness in layered composites that rely on the crack deflection principle. 2) Hierarchical syntactic foam composites with
segregated internal architecture that can be tuned for higher stiffness or densification.
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