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Abstract

We have developed a microstructure-sensitive fracture model for single crystal tungsten to predict its
fracture behaviour across temperatures in the microscale brittle-to-ductile transition (BDT) regime of tungsten.
Understanding the mechanisms behind the BDT is critical for safe operation of future fusion power plants which
use tungsten as plasma facing armour. Plastic deformation at the microscale is modelled using OXFORD-UMAT,
a publicly available crystal plasticity ABAQUS user subroutine. Fracture is modelled simultaneously using the
extended finite element method (X-FEM) which allows efficient simulation of crack propagation without remeshing
or prior specification of crack path. Model predictions are validated against single crystal microcantilever fracture

experiments which have undergone an EBSD analysis.
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