Size-Dependent Fracture Mechanics
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Abstract. Size effects can have a significant impact on the mechanical behaviour of cracked bodies at
macro-, micro- and nano-scales. In particular, the state of deformation and stresses in the vicinity of
crack tips deviates remarkably from what is predicted in linear elastic fracture mechanics (LEFM)
based on classical elasticity theory [1, 2]. In this paper, we investigate the state of deformation and
stresses near the crack tip in an elastic body based on consistent couple stress theory (C-CST) [3], as
shown in Figure 1. The character of the stress intensity factor and energy release rate are investigated
by using a boundary element method [4].
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Figure 1: Plate with center crack definition
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