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Efficient FE-Analysis Method with Equivalent Models
for Metallic Sandwich Plates with Inner Dimpled Shell |

Subject to 3-Point Bending

D. Y. Seong', C. G. Jung', S. J. Yoon', D. Y. Yang"

Abstract

Efficient finite element method has been introduced for metallic sandwich plates subject to 3-point bending. A full model
3-point bending FE-analysis shows that plastic behavior of inner structures appears only at the load point. So, Unit

structures of sandwich plates are defined to numerically calculate the bending stiffness with recurrent boundary condition
of pure bending. And then equivalent models with same bending stiffness and strength of full models are designed

analytically. It is demonstrated that results of both models are almost same and FE analysis method with equivalent

models can reduce analysis time effectively.
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Fig. 1 Schematic of the sandwich plate with inner
dimple shells
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Fig. 2 Model of sandwich plate for 3-point bending
FE-analysis
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Fig. 3 Results of half model FE-analysis of sandwich
plate subject to 3-point bending
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Fig. 4 Flowchart of efficient FE-analysis method for
sandwich plate subject to 3-peint bending

Fig. 5 Recurrent boundary condition of unit structure
of sandwich plate subject to pure bending
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Fig. 6 Analytical result comparison of unit structure
with full model sandwich plate subject to pure bending
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Fig. 7 Various equivalent models with same stiffness
and strength of sandwich plates
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Fig. 8 Analytical result comparison of equivalent
model with full model sandwich plate subject to 3-
point bending
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Table 1 Mesh number and analysis time
comparison of full model with equivalent model
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