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ABSTRACT:

In the first part of this talk, I will review what is that is known at present
from centuries of experimental observations about the nucleation and
propagation of fracture in solids. The observations will reveal that there are
three basic ingredients that any attempt at a complete macroscopic theory of
fracture ought to account for. Having pinpointed the basic ingredients
required for a complete theory, I will then present one such theory,
regularized, of phase-field type for the basic case of nominally elastic brittle
materials. The theory can be viewed as a natural generalization of the phase-
field approximation of the celebrated variational theory of brittle fracture of
Francfort and Marigo (1998) — which is nothing more than the
mathematical statement of Griffith’s (1921) competition of bulk and fracture
energies — to account for the material strength. In the latter part of the talk, I
will illustrate the descriptive and predictive capabilities of the theory via
University of Tlinois simulations of several famously challenging experiments, including the
Urbana-Champaign indentation of glass, the Brazilian test on rocks, and the poker-chip
experiment on rubber. I will close by discussing how exactly the same ideas
behind the proposed theory may be applicable to the nucleation and

Oscar Lopez-Pamies

Colonel Harry F. &
Frankie M. Lovell
Professor

propagation of fracture in dissipative solids at large.
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