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ABSTRACT
In this talk, I will present a macroscopic theory, alongside its numerical implementation, aimed at describing, 
explaining, and predicting the nucleation and propagation of fracture in viscoelastic materials subjected to 
quasistatic loading conditions. The focus will be on polymers, in particular, on elastomers. To this end, I will start 
by summarizing the large body of experimental results on how elastomers deform, nucleate cracks, and 
propagate cracks when subjected to mechanical loads. Directly guided by these results I will then introduce the 
theory by extending the phase-field theory initiated by Kumar, Francfort, and Lopez-Pamies (J. Mech. Phys. 
Solids 112 (2018), 523--551) for elastic brittle materials to seamlessly incorporate the additional complexities of 
the dissipative and time-dependent deformation, strength, and toughness in viscoelastic elastomers. I will close 
by illustrating the descriptive and predictive capabilities of the theory via simulations of prototypical 
experiments dealing with nucleation of fracture in the bulk, nucleation of fracture from a pre-existing crack, and 
propagation of fracture in different types of elastomers under various types of loading conditions.
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