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Overview Polymer Composites and Coatings Containing Auxetic Behavior in Fibrous Structures

Our research concerns processing-structure-property relationships for Bio-Based Nanofibers

polymers and composites. Much of our work examines how scalable
processing strategies can be used to produce hierarchical structures,
functional properties, and viscoelastic/mechanical performance.

Materials with an auxetic response have a negative value of
Poisson's ratio or similar behavior beyond the elastic regime. Auxetic
behavior is unusual, though not necessarily rare, and hence it offers
possibilities for unique applications.

To improve the environmental stewardship of polymers/plastics, bio-
based materials are being increasingly investigated as replacement
materials or as additives to synthetic materials. In line with these
efforts, we are investigating the use of nanocellulose and chitin
Polymeric Materials for Material EXxtrusion nanofibers (ChNFs) in polymer composites. Both types of nanofibers
Additive Manufacturing are derived from renewable resources, with nanocellulose sourced

from precursors such as trees, plants, and organisms and ChNFs

We are studying the auxetic behavior of non-woven fabrics to
understand what materials and processing variables impact the
magnitude of this response and how these structures could be used
In composites.

sourced from shellfish and fungi.
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Polymer Composites for Radiation Shielding
and Dust Mitigation
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