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The Development of Inner Structure of Metallic Sandwich Plates
for Bending

D. Y. Seong, C. G. Jung, S. J. Yoon, D. S. Shim, D. Y. Yang, S. H. Lee, D. G. Ahn

Abstract
Metallic sandwich plates are ultra-light materials with not only high strength and stiffness but also muitifunctional. Inner
dimpled shell structure can be fabricated by piecewise sectional forming process, and then bonded with same material
face sheets by resistance welding. Tests have shown that sandwich plates with dimpled shell structure subject to bending
have more collapse load, energy absorption and deflection before collapse than other types of sandwich plates.
Consequently, inner dimpled shell structure can improve formability of sandwich plates for bending.
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Fig. 1 Piecewise sectional forming process; a) Initial
specimen b) 1* forming c) 2" forming d) 3™
forming e) Inner dimpled shell structure

22 HESd

dgg AYstd RFZ2E ARsn yry
Z Astgde FARAE GEAFERoR A
3t JEY URTE F5 A=9x BAS
A & gok 0F AFLHe FHBAYS}
Frzel AP0l Ao & WPgow olF: A
€ 7122 833 Ud AF A NEE
o] 58t Aoz AT FHoIY H=Y
A wAe] FAE §3 2E¥(Stopper)?l Eolol

o3t} A Aol Ade) YHL A=
UR 27 JUE AAHEN 2R Ho}
S3 EARAG WE7ze FA Ak 39 ¢
& A8 AXE AR Bt Aol BB,

@

(b)

Fig. 2 Sandwich plates with inner dimpled shell
structure a) Definition of pattern angle (@) b)
Specimens of 3-point bending test 20mm X
160mm)
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Table 1 Comparison of bending characteristics of
dimple type sandwich plates with other types

5max Pp C/W
type | H[mm] [W(g) | [mm] | [N] | (Nmke]
2.8 19.8 1.62 94.1 10.6
Truss
24 18.9 1.57 66.5 3.54
, 25 | 222 455 | 133 | 198
Textile
2.3 225 | 6.04 110 21.2
. 25 209 | 646 143 36.1
Dimple
22 21.0 | 6.79 120 322
PH:;' Dimple ( H=2.5mm, 2=0" }
1204
80 Dimple { H=2.2mm, B=0" §
X Pyramidal Truss { H=2.8mm, »=90" )
40 4
Pyramidal Truss ( H=2.4mm, ¢=120" )
TTd %z 15 20[mm)
(2)
P1[GA'{_] Dimple { H=2.5mm, @=0"° )
120 & Dimple ( H=2.2mm, @=0" )
804
Woven { H=2.5mm, @=0" )
0
¢ Woven ( H=2.3mm, 2=90" )
° H 8 12 16 20 O[mm]
(b)

Fig. 3 Comparison of bending response of dimple
type sandwich plates with other types; 2)
sandwich plates with pyramidal truss core[5]
b) sandwich plates with textile core[6]
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Fig. 4 Deformed shapes of sandwich plates with inner
dimpled shell structure
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