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An adaptive axisymmetric FEM-SPH coupling algorithm and

its application to high velocity impact simulation”

XTAO Yi-hua, HU De-an, HAN Xu, YANG Gang
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body ,
Hunan University, Changsha 410082, Hunan, China)

Abstract: An adaptive axisymmetric finite element method (FEM) - smoothed particle hydrodynamics
(SPH) coupling algorithm is proposed to accurately and efficiently simulate high velocity impact prob-
lems. It uses FEM to calculate at the beginning. During the deformation process, it automatically
converts distorted elements to particles and uses SPH for calculation at these regions where distorted
elements appear. In the adaptive coupling algorithm, a new coupling algorithm is applied to link ele-
ments and particles accurately, and a minimum interior angle criterion combined with a group-based
conversion manner is adopted to convert elements to particles. Several typical high velocity impact
problems are calculated. Firstly, the stress wave propagation is calculated to test the accuracy of the
new element-particle coupling algorithm. Then, the Taylor test is calculated to validate the adaptive
coupling algorithm and the corresponding code. Finally, the simulation of projectiles penetrating alu-
minum and concrete plates is presented. The results show that the adaptive coupling algorithm is ac-
curate and efficient and it is very suitable for the simulation of high velocity impact.
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