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(Finite Element Analysis considering transformation plasticity for a welded structure )
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ABSTRACT We propose an implicit numerical implementation for Leblond's transformation plasticity
constitutive equations , which are widely used in welded steel structure. We apply Euler backward scheme
rule to integrate the equations and determine the consistent tangent modulus. The implementation may be
used with updated Lagrangian formulation. we test a simple butt-welding process to compare with
SYSWELD and discuss the accuracy.
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(a) The present L (b)  SYSWELD

Fig. 1 Von-Mises stress distribution of the test example.

3.4 &

2 AT ME SYSWELDE o] €3 &4 728 IF 8 48 o LAse £894 EAE
AFAE & de e dE 24 FAYAEA HEHE AANSAT FENES 5k 29

o] Wo] th&3l= HAM A< (consistent tangent modulus)E T+ ot

F 7

2 =8& #grefvt ]°3}~E ERATNLIANDAT FHEIAVAFAEAIAOI AL A7 &
oz A5 *535] ol olo] ZAAI=EH YTt

Fard

1. Leblond, J. B.,, Mottet G. and Devaux J. C. : A Theoretical and Numerical approach to the
plastic behaviour of steels during phase transformtions Part-II , Study of classical plasticity for
ideal-plastic phases, J. Mech. Phys. Solids, 34-4(1986), pp411-432

2. Simo,]J.C. : A Framework for Finite Strain Elastoplasticity Based on Maximum Plastic
Dissipation and the Multiplicative Decompostion Part I, Continuum Formulation, Computer
Methods in Applied Mechaniés and Engineering 66(1988), ppl99-219

3. JB. Leblond and J. Devaux : A new Kkinetic model for anisothermal metallurgical

transforamtions in steels including effect of austenite grain size ,Acta metall.,32(1984), ppl37-146

-118 -



