2. Clamped Beam Geometry

The edge-notched clamped beam geometry (Figure 1)
provides the geometric stability for controlled crack growth,
as shown in the previous work!?l, This opens up prodigious

1. Introduction

In the present research, numerical simulations were
carried through the extended finite element method
(XFEM) to derive crack driving force expressions for

3. Energy Release Rate (G)

The compliance approach is a convenient approach to
execute in a realistic scenario. G is obtained as a
function of compliance change as the crack
advances (Figure 3 (a)). J-integral, which is

possibilities in fracture toughness testing and understanding

toughening mechanisms in a wide range of materials. Mesh
convergence study shows 0.3 mm local mesh size to be
optimal (Figure 2)

different beam aspect ratios (L/W) using an energy-
based compliance approach. The crack driving force in
linear elastic fracture mechanics (LEFM), which is also
referred to as the energy release rate (G), from the

equivalent to G for linear elastic materials, was also
directly evaluated through the XFEM, based on the
contour convergence study (Figure 3 (b)). For this, the
compliance approach was compared with the J-integral data was extracted from the
J-integral approach in an isotropic linear output data files of Abaqus
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Compliance of the beam increases with crack
length as well as L/W. These have been fit to a
polynomial function (Equation 1) to obtain dC/da
and hence G (Figure 4). Figure 5 demonstrates that
the shorter beams attain the geometric stability at

C — B3a3 +Bza2 +B1a+BO (1)
Where B3, B,, B; and B, are the fitting coefficients
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