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Abstract

In the present study, the interaction of two non-coplanar cracks in round bars was investigated
using the superposition finite element method (s-version FEM, S-FEM). The S-FEM, in the frame of
finite element method, is a global-local overlaying method. The advantage of this method is saving
the effort in FE modeling for multiple cracks. The virtual crack closure method is used to crack
stress intensity factors. The interactions of two static cracks were analyzed by changing the rela-
tive distance between the cracks and the crack sizes. The analyses results may provide a reference
for structure damage evaluation.
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Figure 1. S-FEM model of a finite body with two cracks
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Figure 2. (a) Two non-coplanar cracks in a round bar under bending and (b)
finite element models used in the analysis
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Figure 3. Geometric parameters definitions for a crack in round bar
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Figure 4. Comparison results of Stress intensity factor between S-FEM and general FEM (a) deepest point (b) surface point
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Figure 5. Interaction factor as a function of relative horizontal distance
(H/a=0)
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Figure 6. Interaction factor as a function of relative horizontal distance (asymmetric distribution, H/a = 0)
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Figure 7. Interaction factor as a function of the relative vertical distance (S/s = 0.02)
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Figure 8. Interaction factor as a function of the relative vertical distance (S/s = 0.2)
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Figure 9. Variation of interaction factor of Crack 1 with the change in the crack size of Crack 2 (a/s is fixed)
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Figure 10. Variation of interaction factor of Crack 1 with the change in the crack size of Crack 2 (a is fixed)
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