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Elastic Inherent Strain Analysis for Large-Scale Structure Using Idealized Explicit FEM

by Yusuke MINAMI

Abstract

In the analysis of welding mechanics, it is difficult to analyze large-scale structures because of welding-specific moving local nonlinearity.
In this research, the authors developed a new analytical method for welding mechanics, named Idealized Explicit Finite Element Method
(IEFEM). In the proposed method, the load step is divided into hundreds of time steps as implicit FEM and the displacements are computed for
each time step based on dynamic explicit FEM until the whole system reaches the static equilibrium state. And, to achieve the static
equilibrium state faster, idealized mass matrix and damping matrix are introduced. The idealized mass matrix and damping matrix are based on
the Courant condition and the vibration theory, respectively. The proposed method and static implicit FEM are compared through large scale
welding problem to verify the validity and accuracy. The residual deformation of the proposed method shows good agreement with that of
static implicit FEM. In addition, the computing time and memory consumption of the proposed method are 1/4 and 1/10 times smaller than
those of static implicit FEM, respectively, in 571,176 degrees of freedom model. It is found that the proposed method has an advantage in
large-scale analysis whose nodal points are more than tens of thousands.
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