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Abstract:

The phase field method (PFM) has been widely adopted due to its ability to handle crack initiation/propagation, and complex crack
topologies without the need for explicitly tracking fracture surfaces. | will discuss several advances in the PFM corresponding to brittle
and ductile fracture. In the first part | will present a novel PFM for modeling bone fracture. While bone fracture injuries are common in
the elder community and those who suffer from traumatic collisions, there are almost no validated computational methods that can
accurately model these fractures. To this end, we have proposed a power-law relationship between bone mineral density and critical
energy release rate. The PFM method, implemented on high performance computers, is used to quantitatively predict the complex
3D brittle fracture of the bone and is shown to be in good agreement with an in-vitro experiment.

The second part of the presentation will focus on dynamic fracture of metals that often result in brittle/ductile fracture, or shear
localization, depending on loading rates, geometry and material type. | will present a temperature-dependent viscoplastic model
coupled to the PFM that can simultaneously capture the different failure processes. Finally, | will discuss ways to reduce computational
costs, and other ongoing efforts that employs the PFM.
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