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Fig.2 (a) The initial shape of the explosive,(b) The initial block-structure with refine-level 3,

(c) The figure of pressure at 1=5 ps
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Fig.3 (a),(b) show the figures of pressure and the block-structure at =10 ps,

(c) The figure of pressure at t=10 ps using the uniform grid structure
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Fig. 4 (a) The initial block-structure initiated at a corner point with refine-level 3,

(b) The figure of pressure at t=5 ps,(c) The figure of pressure at t=10 ps
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Fig.5 (a) The initial block-structure initiated at the midpoint of an end face with refine-level 3.

(b) The figure of pressure at t=5 ps,(c) The figure of pressure at t=10 ps
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Fig. 7 (a) The section of the initial block-structure with refine-level 3,(b) The initial block-structure

with refine-level 3, (¢) The section at t=30 ps
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Table 1 Comparison of residual speed and blocks number at /=30 ps

Method Initial speed/(km/s) Residual speed at t=30 ps/(km/s)  Needed blocks number with the same precision

Our program 2 1. 895 3314
MEPH3D 2 1. 865 8192
EPIC3 2 1. 950 —
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An Eulerian Adaptive Mesh Refinement Method for Three Dimensional

Elastic-Plastic Hydrodynamic Simulations
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Abstract: Based on three dimensional elastic-plastic program MEPH3D, we design a three dimensional

multi-component block-structured AMR program and solve many important problems which are en-

countered in combining block-structured AMR with the uniform-grid program MEPH3D, such as the

rule of refinement and derefinement, how to fill in the new blocks or ghost cells, the storage of the

ghost cell,how to choose the interpolation functions and how to construct a timestep routine. Here we

present two methods to store the ghost cell,and three kinds of interpolation function. We define a vari-

able to control the selection of the boundary condition,and we give three kinds of boundary condition

to choose. The numerical results indicate that the program has the ability to computing high-speed im-

pact and explosion problems,and spends less time when getting the same precision.

Key words: hydrodynamics; elastic-plastic; Eulerian method; multi-component; adaptive mesh refine-

ment;3D



