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Guilding Cracks with Geometry

Fracture mechanics has not only been essential for technological ad-
vance, but also represents an important class of problems in physics and
fundamental science. Recent advances in understanding the instabilities
of cracks have generated new ideas for controlling fracture morphology.
In this talk, I will present curvature as a purely geometric tool for guid-
ing the behavior of cracks. When a flat elastic sheet conforms to a sur-
face with Gaussian curvature, the geometry of the surface redistributes
stresses in the sheet, producing new fracture behavior which cannot be
achieved by boundary forces alone. Using experiments of rubber sheets
frustrated on 3D-printed surfaces and analytical modeling, I will demon-
strate that curvature can stimulate or suppress fracture initiation, steer
the path of a crack as it propagates, and can even arrest cracks which
would otherwise continue to propagate in flat space.
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