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Table 1 Calculation parameters and results

Cell number  Spatial step  Time step Fluid velocity - - -
Parallel algorithm Serial algorithm

50X50X50 0.1 0.1 u, =0.55u,=0.5 0.164 0.162
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Table 2 Model of shaped charge jet

Charge mass Spatial step Cell Charge mass Spatial step Cell
Model Model
/(g / (mm X mm X mm) number /(g / (mm X mm>X mm) number
Example 1 340 1.00X1.00X1.00 80X80X180 | Example 3 342 0.04X0.,04X0.04 227X227X480
Example 2 344 0.06X0.06X0.06 151X151X300| Example 4 342 0.03X0.03X0.03 301X301X600
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Study on Parallel Algorithm of Eulerian Method for Three-Dimensional

Multi-Material Plastic-Elastic Hydrokinetics
MA Tian-Bao' ,FEI Guang-Lei' ,ZHANG Wen-Yao®

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China;
2. Beijing Laboratory of Intelligent Information Technology »School of Computer Science
and Technology ,Beijing Institute of Technology .Beijing 100081 ,China)

Abstract: Parallel computing of 3D explosion and shock processes on the parallel computer is effective

means for the large-scale numerical study of explosion and shock process. Considering the complexity

of the parallel programming, the overall strategy for parallel programming of 3D mutil-material hydro-
elastoplastic hydrocode MMIC-3D was discussed, and the PMMIC-3D parallel hydrocode was designed

based on MPI (Message Passing Interface). In addition,a practical plan of program testing was presen-

ted. The speedup, efficiency and scalability of the PMMIC-3D parallel hydrocode were tested on the

cluster consisting of 8 nodes based on the numerical example of shaped charge jet,and the effect of the
bottlenecks of PMMIC-3D parallel hydrocode was discussed.

Key words: explosion and shock;parallel computing; Message Passing Interface(MPI) ; program test
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