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Study on Sphere Shock Problem Based on FE-SPH Coupling Algorithm

LI Dan, ZHAO Tingyu
(Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: In order to make full use of SPH method to deal with the problem of large deformation and FEM, the new
SPH-FEM coupling algorithm is proposed in this paper. In this algorithm, SPH particle discretization is used in the large
deformation area to overcome the FEM distortion problem, and FEM unit discretization are used in other simulation area, both
to avoid SPH boundary effects, but also to ensure the physical continuity of the coupling interface. The three-dimensional
numerical simulation of the impact of the sphere on the soil and water is carried out. The Johnson-Cook model and the Mie-
Gruneisen equation of state are used to calculate the soil and water parameters, and the velocity of the sphere in the soil and
water , acceleration and effective stress data are compared. It can be seen that the simulation results are in good agreement
with other existing simulation results, which proves that it is feasible and effective to deal with the structure-fluid interaction
problem by using FE-SPH coupling algorithm. Coupling problem provides a new way.

Key words: FE-SPH coupling algorithm; boundary condition; fluid-solid coupling; numerical simulation





