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Fg.1 Materia discretizationin MPM
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Fg.2 Howchart of MPM3D code
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Fg.4 Decompostion of computational domain
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1 Taylor
Tab. 1 Material parameters of Taylor bar

E GPa v
117. 0 0 35

Al MPa
157. 0

B/ MPa n
425. 0 10

Co/ (M- 9 s Y
3940 1 49 1 96

P/ (Kg- md)
8930

2

Tab.2 Model parameters and computational results

L/ mm D/ mm € pet
56056 49152 53361 16. 5 13 6 16
244524 165888 175273 16. 3 13 4 16
1155192 1022208 1053493 16 3 13 6 19
- - 16 2 13 5
5(a,b) , € pef 8 6 23; 4
375,8 6 26
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Parallelization of 3D explicit material point method using OpenM P

HUANG Peng'?, ZHANG Xiong™®, MA Shang', WANG Harrkui'
(1. School of Aerospace, Tsinghua University , Beijing 100084 ,China;
2. System Engineering Institute ,China Academy of Engineering Physics,Mianyang 621900, China;
3. Sate Key Laboratory of Sructura Analyssof Industrial Equipment ,
Dalian University of Technology , Dalian 116024 , China)

Abstract : Based on the OpenM P technique, a parallel 3D explicit material point method (MPM) code,
MPM3DMP, is developedin thispaper. The domain decomposition method is presented for avoiding da
ta racesin updating nodal variables. The background gridis decomposed into some uniform patches, and
each thread deal with a patch in domain decomposition method. After updating nodes in all patches,
their nodal variables are assembled into the global one. The code for updating particle variables can be
parallelized usng the loop splitting method directly. To test the performance of the developed code, the
Taylor bar impact is smulated by usng three models with different number of particles on a computer
with dual quad-core Intel Woodcrest processors. A speedup of 3 82 isachieved for the coarse model in 4
cores, and 6. 23 in 8 cores, while a speedup of 3 79 is achieved for the medium-sized model in 4 cores,
and 6. 23in 8 cores. A speedup of 3 75 is achieved for the fine model in 4 cores, and 6 26 in 8 cores.

Thus, MPM3DM P has good parallel efficiency and extension ability.

Key words: OpenMP; Explicit MPM ; domain decomposition method; loop splitting method; speedup



