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Finite element analysis of welding process in

consideration of transformation plasticity in welding
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ABSTRACT Finite element analysis of welding processes, which entail phase evolution, heat transfer and

deformation, is considered in this

paper.

Attention focuses

on numerical implementation of the

thermo-elastic-plastic constitutive equation proposed by Leblond et al in consideration of the transformation

plasticity. Based upon the multiplicative decomposition of deformation gradient, hyperelastic formulation is

employed for efficient numerical integration, and the algorithmic consistent moduli for elastic-plastic deformations

including transformation plasticity are obtained in the closed form. The convergence behavior of the present

implementation is demonstrated via a couple of numerical example
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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

Fig. 4 The FE model of the butt-welding process
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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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Table 1 The average of each time step fo-r‘ the
butt-welding process analysis

The average iteration|

of each time step
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