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ABSTRACT:

Soft active materials, such as polymers, elastomers, and gels, are responsive
to multiple stimuli, adaptable to and compatible with various environments, and
form ideal candidates for human-machine interfaces. The multi-scale, multi-physics
nonlinear interaction associated with these materials opens up not only new
possibilities in application and development of emerging soft machines, but also
intferesting fundamental questions. In this talk, | will present a pathway from soft
active materials towards soft machines through recent work on characterization,
design, and functionalization of these materials, focusing on experimental results
combined with theoretical analysis in a multi-disciplinary context. | will start with
fatigue of hydrogels, i.e., failure in hydrogels under prolonged cyclic or statfic
mechanical loads. Hydrogel fatigue lies at the interface of bonding chemistry,

RUOblﬂg BOI network fopology, and dissipation mechanics, and forms a new lens to probe the
molecular process and fracture under complex rheology. A design of flaw-
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infroduce a theoretical framework to predict photomechanical actuation of liquid
crystal elastomers under both light illumination and mechanical load. Links to future
experimental validation will be highlighted by the discovery of two generalized
actuation modes, accompanied by formation of microscopic stripe domains and
photomechanical phase transformation.
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