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The Development of Inner Structure of Metallic Sandwich Plates
for Bending
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Abstract
Metallic sandwich plates are ultra-light materials not only with high strength and stiffness but also with other
multifunctional physical properties. Inner dimpled shell structure can be fabricated by a piecewise sectional forming
process, and then bonded with face sheets of the same material by resistance welding. Possible region for bending and

limit radius of curvature are defined to compare the formability of sandwich plates. Tests have shown that sandwich plates
with inner dimpled shell structure subject to bending have longer possible region for bending and smaller limit radius of
curvature than other types of sandwich plates. The proposed inner dimpled shell structure is shown to have better

formability of sandwich plates for bending than other types inner structures.

Key Words : Metallic Sandwich Plates, Inner Dimpled Shell Structure, Bending, Incremental Bending, Possible Region

for Bending, Limit Radius of Curvature
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Fig. 4 Assumptive shapes of sandwich plates during
the bending behavior

A

"

/f;‘& r (Limit radius of curvature)

LA
5111&}{
I
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Table 1 Comparison of bending characteristics of
dimple type sandwich plates with other types

. Pp r
type | Himm] |Wg] | [mm] | [N] | [mm]
2.8 19.8 1.62 94.1 1110
truss
2.4 18.9 1.57 66.5 1150
2.5 222 | 4.55 133 398
textile
2.3 225 | 6.04 110 301
) 2.5 209 | 6.46 143 282
dimple
2.2 21.0 6.79 120 268
IZLJ(Y_] ‘Woven ( H=2.5mm, 3=0" )
Dimple ( H=2.5mm, @=0° )
120
Dimple ( H=2.2mm, @=0° )
80 \Woven (H=2.3mm, @=90" )
404 - Pyramidal Truss (H=2.8mm, ¢=90" )
Pyramidal Truss ( H=2.4mm, #=120" )
0 I L T U U 1

0 5 10 15 20 ] 30
8[mm)

Fig. 7 Comparison of bending response of dimple
type sandwich plates with other types
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(b)
Fig. 8 a) Experimental setup b) deformed workpieces
[12]

r2
0x
oft

1o

al]

i)

A
5
> 2

o >
g

< oo tlo

)
o YO i ox

fjo

ol
w2 02
=

ox 12

of)
o J
L
o ot %

ot o,
>

122
_(?L
o
B
>
[

18

et

tlo

ox
oX
ok

=
!

e

LEEIRL
A% FYA

A3}

pra

et

. &~
e N
ofh oy
o ™
w4
2
S ()

o%,
2,
o

Iz

ot
of ©
18
=2

),

4 Fig. 99} Zo] A¥
23 (270mm)y7kA] A
a7 A g AAH
o] A]HML 10mm
o2 JAZETANA 4
dge g HFT AYd
330mmo.E A}

Ojt

o

38

|o

=)

kel
AU

el
)
|

1

2 g o

LN
)
S
3
i
2

¢ &

o o
o)
32 3

Mo 1d
el

L)
o

JH o o X T = mo mfy

oot £ (o ok
2

d

o]
oo
o

d

oo

va guetglon ol

O Hr B rfo
Y

o Ml
i)
lo
ool
X
R
4
ol

Fig. 9 Incremental bending for sandwich plates with
inner dimpled shell structures

Fig.10 Deformed shapes of sandwich plates with inner
dimpled shell structure
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