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Peridynamics and FEM coupling model for
fracture of marine brittle materials
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Abstract: It is inevitable to use various high—strength materials with brittle characteristics in the construc-
tion of ship structures. In order to study the fracture and crack propagation behavior of marine brittle materi-
als, a coupling model of FEM and peridynamics was proposed based on the peridynamic theory. Firstly, the
long-range force attenuation effect correction was considered on the basis of peridynamics. Then, the sharing
node method was used to couple the FEM with the improved peridynamics, and a new fracture criterion was
derived. Finally, the accuracy of the coupling model was verified by three examples. The results show that the
coupling model improves the computational accuracy of the traditional peridynamic model greatly, and elimi-
nates the “surface effect”, and it overcomes the FEM singularity when dealing with discontinuities. The cal-
culation results of the coupling model are in good agreement with the experimental results, and the present
model is feasible to study the fracture of marine brittle materials.
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Fig.3 Particles distribution of PD=FEM model and displacement field of specimen
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and the traditional bond-based PD model
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Fig.7 Numerical and experimental results of fracture of the PMMA specimens under different pre—crack angles
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