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Optimal Design of Metallic Sandwich Plates with Inner Dimpled Shell
Subjected to 3-Point Bending

D.Y. Seong, C. G. Jung, S. J. Yoon, D. Y. Yang(Mechanical Eng. Dept., KAIST)

ABSTRACT

Metallic sandwich plates with Inner dimpled shell subjected to 3-point bending have been analyzed and then optimized

for minimum weight. Inner dimpled shells can be easily fabricated by press or roll with high quality precision and bonded

with same material skin sheets by resistance welding or adhesive bonding ‘process. Optimized shape of inner dimple is a

hemispherical shell to minimize weight without failure, including face yielding, face buckling and inner dimple buckling. It is

demonstrated that bending stiffness of sandwich plate is 2 or 3 times than solid plates with same strength.

Key Words: Inner dimple structure (W5 ©Z T Z), Sandwich plate (A1 =9 2] 2 #}), Optimal design (] 2 4 7)),

3-Point Bending(3 ¥ #% 3%)
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Fig. 1(a) Inner dimpled shell formed with punch and die

(b) Sandwich plate bonded by resistance welding
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Fig. 2 Relationship between | and loading span L for
common test configuration
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Fig. 3 Schematics of the sandwich plate with inner

dimpled shell and geometry
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Fig. 4 Possible failure mode: Face yielding, Face buckling,
Dimple Collapse, Dimple buckling
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Fig. 6 Comparison of optimal weights of nearly-optimized
sandwich plates with inner dimpled shell and solid
<1 (8a) plates
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Fig. 7 Size of geometrié parameters for optimized
sandwich plates (v=1/3)
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