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Finite element analysis of welding process by parallel computation
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ABSTRACT An implicit finite element implementation for Leblond’s transformation plasticity
constitutive equations, which are widely used in welded steel structure is proposed in the

framework of parallel computing. The

implementation

is based upon the multiplicative

decomposition of deformation gradient and hyper elastic formulation. We examine the efficiency
of parallel compuatation for the finite element analysis of a welded structure using domain-wise

multi-frontal solver.
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Fig. 1 Test model and temperature history
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Fig. 2 The number of iterations for each time step
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Fig. 3 Test butt~welding model
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Fig. 4 The FE model of the butt-welding process

—o— Commeicial code 'S’
20 —%— The present result

20

-~
o 10
2
=
» o BAACO-
-10
20 T T T T T A T T ¥ 1
0 5 10 15 20 25 30 35 40 45 50
TIME(sec)

Fig. 5 The stress 11 component of point ‘A’
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Fig. 6 The stress 22 component of point ‘A’
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Fig. 7 The stress 33 component of point 'A’

Table 1 The average of each time step for the
butt-welding process analysis
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Table 2 The computation time for domain-wise
multi-frontal solver and frontal solver by single

Pprocessor
The computation
time(sec)
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