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A Study on the Acceleration of the Solution Convergence for the Rigid Plastic FEM
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ABSTRACT

In this paper, the acceleration 1z studied for the rigid-plastic FEM of metal forming simulation. In the FEM, the direct
iteration and Newton-Raphson iteration are applied to obtain the initial solution and accurate solution respectively. In general,
the accsleration scheme for the direct iteration is not used. In this paper, an Aitken accslerator is applied to the dirset itsration.
In the modified Newton-Raphson iteration, the step length or the deceleration coefficient iz used for the fast and robust
convergence. The step length can be determined by using the accelerator. The numerical experiments have been performed

for the comparizons. The faster convergence iz obtained with the acceleration in the direct and Newton-Raphzon iterations.
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Fig. 1 FE-modsl for the upsstting of solid billet
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Table 1 Direct Tteration applied to the initial time step on

the simulation of the upsstting

Method Direct  Newton-  Total Time
Raphzon [Sec]
Accelerated 12 1079 1091 26
Non 18 1082 1100 g7
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Table 2 Direct Tteration applied to the each time step on

the simulation of the upsstting

Method Direct  Newton-  Total Time
Raphzon [Sec]
Accelerated 325 519 244 &7
Non 351 629 980 77
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Fig. 2 FE-modsl for the side-pressing
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Table 3 Step length in Newton-Raphson itsration for the

gimulation of side pressing

Method for  Direct Newton- Total Time

Step length Raphson [5ec]

Accelerated 11 774 EEN 23

Empirical 11 4715 4726 134

Newton 11 - - -
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