EXTREME SOFT MATERIALS BY POLYMER-NETWORK DESIGN
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Se m ‘ na r ABSTRACT

Soft materials are materials of choice in diverse modern technologies ranging
SERI ES from soft robots, stretchable electronics, and water harvesting. In all these
applications, the mechanical and physical properties of soft materials play an
important role. My research is to leverage molecule design and theoretical
modeling to understand the structure-property relationship of soft materials,
thereby developing high-performing soft materials for long-term healthcare
and sustainable water harvesting. In the first part of the talk, | will focus on
fundamental problems associated with mechanical failures of soft materials
and longevity of soft machines. First, | will explain three methods to toughen

TH URS DAY; soft materials through bulk hysteric dissipation, near-crack dissipation by chain
entanglement, and extreme toughening mechanism. Second, | will discuss the

FEBRUARY 17 design of fatigue-resistant hydrogels by introducing intrinsically high-energy
phases such as nanocrystalline domains. In the second part of the talk, | will

330 PM focus on rational polymer-network design to achieve desired sorption

properties of hydrogels for low-cost family-scale freshwater production.
Specifically, | will discuss two molecular engineering approaches: plasticizer

OBRIAN 112 introduction and defect manipulation. | will conclude the talk with a
perspective on future efforts in long-term healthcare and sustainable water
harvesting enabled by extreme soft materials.
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