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ABSTRACT
Polymers exhibit remarkably diverse mechanical behavior depending on time scale, temperature, molecular 
mechanisms, and structural architecture, transitioning from glassy to rubbery, highly viscoplastic responses, 
creating significant challenges for predictive mechanics.
This talk presents experimentally informed constitutive and computational frameworks for predicting the large-
deformation, rate- and temperature-dependent behavior of polymers. First, I will discuss a constitutive framework 
that captures amorphous polymer response across broad ranges of rate and temperature, followed by our recent 
developments in modeling deformation, damage and fracture in dynamically cross-linked soft polymers that 
transition from rubber-elastic at high rates to viscous, fluid-like behavior at slow strain rates.
Next, I will discuss additively manufactured polymeric architected materials, where nonlinear material behavior 
interacts with geometry to govern deformation, energy absorption, damage, and structural failure. I will highlight 
experimental and computational studies of polymer-based architected structures, including rate-dependent 
deformation, fracture, and accelerated environmental aging.
Finally, I will demonstrate how physics-informed neural networks can incorporate governing and constitutive 
physics directly into learning frameworks, opening new possibilities for large-deformation mechanics, contact, and 
fracture.
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