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ABSTRACT
Poisson’s ratio is one of the most fundamental yet under-explored material properties.
Overwhelming majority of materials have positive Poisson’s ratios with values in a narrow range. In this
talk I will discuss our effort in the development of materials with negative Poisson’s ratios, or auxetic
materials (auxetics). These materials expand when stretched and shrink when compressed, contrary to
almost all naturally occurring or synthetic materials. Comparing to conventional materials auxetics
exhibit many desired properties, i.e., enhanced toughness, improved impact and indentation resistance,
bending stiffness and shear resistance, superior shape conformity, optimal dynamics, acoustic and
dielectric properties etc. After a brief introduction, detailed discussion of our work on auxetic
polyurethane (PU) foams will be presented. I will illustrate how a unified understanding of fundamental
polymeric materials science and engineering, and thermodynamic principles lead to the establishment of
comprehensive structure – morphology – processing - property relationship, and the successful
development of ultra-fast, low-cost, robust and scalable manufacturing processes of auxetic foams. I will
also discuss multifunctional auxetic foams with enhance sensing capability by synergy between auxetic
structure and nanomaterials. A series of applications of auxetic foams will be discussed, including their
use in prosthetics, protective sports equipment, wearable sensing and stem cell tissue engineering.
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