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The above analysis was based on two hypotheses:

a. The presence of surface defects in the bars, that can be modelled as semi-elliptical cracks perpendicular to the surface,
as shown in Fig. 3.

b. The brittle nature of the bar fractures, substantiated by the low values of fracture toughness of about 40 MPa m1/2.

From such assumptions, some discussions concerning the critical crack depths or critical overloads can be explored:
The critical crack depth that triggers fracture can be computed from Eq. (2). For shallow cracks, as a first approximation, it

suffices to consider cracks with straight fronts and use expression (4). This evaluation can be improved using Eq. (1) or
references given in [10]. The results are shown in Fig. 9 for different loadings, where the bar ultimate tensile strength uts
is 1320 kN. The critical crack depths when the bar is loaded at 80%, 70%, 60% and 50% of the uts are, respectively 0.6, 0.8,
1.0 and 1.5 mm.
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