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An improved finite particle method for discontinuous interface problems

WANG Lu, YANG Yang, XU Fei
(School o f Aeronautics , Northwestern Polytechnical University, Xi’an 710072, Shaanxi, China)

Abstract: The finite particle method (FPM) is an important improvement for the smoothed particle
hydrodynamics(SPH) method, which effectively improves the calculation accuracy of boundary parti-
cles. However, when the discontinuous physical field is solved by the FPM, the accuracy in the vicini-
ty of the discontinuous interface is greatly reduced, and the non-singularity of the matrix must be sat-
isfied in the FPM, which requires an elaborate handling of the interface. Based on the discontinuous
SPH(DSPH) method, this paper proposed an improved FPM—discontinuous special FPM(DSFPM) ,
which considers the discontinuous interface, aiming to improve the computational accuracy at the in-
terface and further improve the efficiency and stability of the FPM. In this paper, the estimation accu-
racy of the DSFPM was analyzed firstly, and then the algorithm flow diagram of the DSFPM to deal
with the small deformation and large deformation problems was demonstrated. Next, the DSFPM,
DSPH and FPM were used to simulate the small deformation problem—elastic aluminum blocks im-
pact. By comparing the velocity and stress of the aluminum blocks and computational time, we veri-
fied the accuracy and computational efficiency of the DSFPM. Finally, the simulation of the large de-
formation problem was realized by a combining method with the DSFPM and DFPM.

Keywords: FPM; interface; DSFPM; accuracy; computational cost CRIT L WD
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