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ABSTRACT

Crack propagation in polycrystalline specimens is studied by means of a generalized finite ele-
ment method with linear elastic isotropic grains and cohesive grain boundaries. The correspond-
ing mode-I intergranular cracks are characterized using a grain boundary brittleness criterion
that depends on cohesive law parameters and average grain boundary length. It is shown that
load-displacement curves for specimens with the same microstructure and for various cohesive
law parameters can be obtained from a master load-displacement curve by means of simple linear
elastic fracture mechanics scaling relations. This property is a consequence of the independence
of intergranular crack paths from cohesive law parameters. Perfect scaling is obtained for cases
characterized by the same grain boundary brittleness number, while it is approximated for rel-
atively large values. The former case corresponds to grain boundary traction profiles that are
identical apart from a scale factor; in the latter case, a large grain boundary brittleness number
implies similar, apart from a scale factor, traction profiles. By exploiting this property, it is
demonstrated that computationally expensive simulations can be avoided above a certain grain
boundary brittleness threshold value.


