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Development of Thermal Elastic Plastic Analysis using Meshless Local Petrov-Galerkin Method and the Application for Welding Problem

by Tomonori Hori

Abstract

A meshless local Petrov-Galerkin method(MLPG) for the analysis of the thermal elastic-plastic problem is presented in this

paper. The advantages of meshless method are that no element connectivity and no remeshing are required in pre and post

processing. The MLPG method uses the moving least squares (MLS) to approximate the field functions and the Heaviside step

function as the test function of the weighted residual method in each sub-domain. The advantage of this method is to avoid the need

for a domain integral and only needs to integrate the local boundary, if body force is ignored. In the formulation of plasticity theory,

flow theory is adopted. It is suitable to solve problems under complex loading conditions involving unloading. As a numerical

example, the present method is applied to simulate the bead on plate welding in order to consider the influence of specific

parameters related to MLPG parameters. The results with those parameters show that the welding deformations and the residual

stress distributions along welding line have a good agreement with those of FEM. These observations show that the proposed

method is valid and useful for the solution of the welding problem.
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