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Sensitivity Analysis of the Explicit Elasto-plastic Finite Element Method and
Application to the Quasi-static Deformation

Se-Ho Kim and Hoon Huh

Key Words :  Explicit Elasto-plastic Finite Element Method (2] 44 &4 #3224 H), Sensitivity
Analysis (91 2% 31 4), Quasi-static Deformation (=32 ¥ 3)

Abstract

Sensitivity analysis scheme is developed in the elasto-plastic finite element method with explicit time
integration using direct differentiation method. The direct differentiation is concerned with the time
integration, constitutive relation, shell element with reduced integration and the contact scheme. Sensitivity
analysis results are mainly examined with the highly nonlinear and quasi-static problem with the complicated
contact condition. The result shows stable sensitivity especially in the sheet metal forming analysis.

AR-R SR
M : Mass matrix
F,, :Residual force vector
F,, :Extemal force vector
f, : Contact force at the slave node
p : Design variable vector
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Fig. 3 Sensitivity of the thickness at the element 1 in
the plane strain punch stretching problem: (a)
non-frictional case; (b) frictional case.
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Fig. 4 Initial finite elément mesh system for the
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problem.
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Fig. 5 Comparison of the sensitivity of the z-
displacement at the center node in the hemi-
spherical punch stretching problem: (a) single
precision; (b) double precision.
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Fig. 9 Comparison of the principal strain sensitivity
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Fig. 10 Sensitivity of the reaction force of the rigid
punch in the analysis of the cylindrical cup deep
drawing process.
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