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Study of composite material damage problem using coupled
peridynamics and finite element method

LIU Shuo', FANG GuoDong', FU MaoQing', WANG Bing' & LIANG Jun’

! Science and Technology on Advanced Composites in Special Environments Key Laboratory, Harbin Institute of Technology, Harbin 150001, China;
* Institute of Advanced Structure Technology, Beijing Institute of Technology, Beijing 100081, China

A new method is proposed to study damage problems of fiber reinforced composite material by using coupled peridynamics (PD) and
finite element method (FEM). This method has both the advantage of the computational efficiency of FEM and the advantage of PD
solving discontinuous problems. The computational domain can be partitioned into PD region and FEM region and coupling region.
The region containing crack is modeled by PD, the other region is modeled by FEM, and the coupling region is between the above
two regions. Application of the coupling scheme proposed in this paper is simple and convenient, and there is no need to introduce an
overlapping region between PD particles and FE nodes. The PD particle is connected non-locally to all particles (PD particles and FE
nodes) within its horizon, whereas the FE node interacts with other nodes in the finite element manner. The damage states obtained by
the coupling method are good in agreement with that obtained pure PD method, while this coupling method has the high computation
efficiency.

coupling, finite element method, peridynamics, composite material, damage
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