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Domain Decomposition using Substructuring Method and
Parallel Computation of the Rigid-Plastic
Finite Element Analysis

Keun Park and Dong-Yol Yang

Abstract
In the present study, a domain decomposition scheme using the substructuring method is developed

for the computational efficiency of the finite element analysis of metal forming processes. In order to

avoid calculation of an inverse matrix during the substructuring procedure, the modified Cholesky

decomposition method is implemented. As obtaining the data independence by the substructuring
method, the program is easily parallelized using the Parallel Virtual Machine(PVM) library on a work-
station cluster connected on networks. A numerical example for a simple upsetting is calculated and

the speed-up ratio with respect to various number of subdomains and number of processors. The effi-

ciency of the parallel computation is discussed by comparing the results.

Key Words : Rigid-Plastic Finite Element Analysis(Z444 #3ta48]4), Substructuring Method (37
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Parallell Computation(82 A4
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Table 1 Elapsed time w.r.t. no. of subomains
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Fig.2 Speed-up ratio w.r.t. no. of subdomains
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Fig.4 Comparison of elasped time for parallel computation
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Table 3 Speed-up ratio w.r.t. no. of processors

No. of processors Lo k 2 ‘ 4

100 | 198 | 391
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Speed up (analysis)
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Fig. 5 Comparison of elasped time w.r.t. no. of processors
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Fig. 6 Deformed shape and effective strain distribution
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