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Realization of fast large-scale parallel welding mechanics analysis using
nonlinear domain decomposition method
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A parallel nonlinear finite element analysis method for welding problems and

metal additive manufacturing problems were proposed. In the welding and metal additive
manufacturing analyses, zero-stiffness finite elements are placed in advance at the portion to be
welded. An implementation method that considers the zero-stiffness finite elements appropriately in
the domain decomposition method was developed. The proposed implementation method was also applied
to damage analysis and topology computation. Furthermore, a framework of fast parallel
large-deformation elastic-plastic analysis was developed. Using quasi-Newton-based nonlinear finite
element methods, which were studied extensively in the 1970s and the 1980s, an analysis framework
that is based on an implementation method for present distributed-memory parallel computers and on a
modern large-deformation elastic-plastic material model was proposed.
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