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Heat Conduction Analysis of Welding Moving Heat Source Problem Using Idealized Explicit FEM
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Abstract

Welding is necessary on manufacturing industry. However, the welding deformation must be generated. It is important to examine
the mechanical behavior by numerical analysis because it leads to cut cost. Generally, FEM Thermal Elastic - Plastic Analysis can
be applied to welding deformation problems. It needs thermal field along time series analyzed. Generally, implicit FEM can be
applied to heat conduction analysis in welding problems. Implicit FEM can perform highly precise analysis, however, the existing
implicit FEM has a difficulty on the computing time and memory consumption because of solving large scale simultaneous equation.
In this research, new analytical method based on explicit FEM that can solve large scale problems with very low memory
consumption is developed. However, explicit FEM takes much time to solve large time scale problem because time increment can’t
be enlarged. Also, explicit FEM cannot perform highly precise analysis. In this research, to converge the temperature faster,
idealized heat capacity matrix are constructed, and proposed method is applied to bead-on-plate welding. This is also solved by
implicit FEM method to examine the usefulness of the proposed method. Through the comparison, it is found that the proposed
method has almost the same accuracy as the implicit FEM for the temperature analysis and the method is more effective than the
implicit FEM for computing time and memory consumption in the large scale problem.
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