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Design, Fabrication and Test of Smart Skin Sandwich Specimen

Yong Bum Kim', Young Sung Kim', Hoon Cheol Park ", Kwang Joon Yoon™

Hkk
, and Jae Hwa Lee

ABSTRACT

Smart skin, a multi-layer structure of composed of different materials, was designed and fabricated. Tests and
analyses are conducted to study the characteristics of its behavior under compression and bending loads. The

designed smart skin failed due to premature buckling before compression failure.

It was confirmed that shear

moduli of honeycomb core affect structural stability of smart skin. A new test method and device were designed
for better measurement of shear moduli of honeycomb core. Numerical prediction of structural behavior of smart
skin by NASTRAN agreed well with experimental data.
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Fig. 1 Composition of smart skin specimen.
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Fig. 2 Cure cycle of composites.
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Fig. 3 Fabrication process.
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Fig. 4 Dimension of smart skin specimen.
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Table 1 Dimension of core specimen for compression test
A e W (mm) L (mm) T (mm)
Er 54 A4 50 50 125
Ev 73 A" 17 17 125 q
A IR Rl 17 17 125 a
Er, Ewot E2 FANE A, sk wd A s L ‘

L HAAFE 2m Do (Fig 5 FE)

v
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Fig. 5 Compression test of core.
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Fig. 7 Shear deformation of core.
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Table 2 Dimension of core specimen for shear test

AE W () L (mm) T (mm)
G &3 A9 25 25 125
Gor &R A4 25 25 12.5
Gur 3 A9 25 25 12.5

Table 3 Material test result

T ¥ Ey Ep Ey v va vy Gp Gy Gy

24 28 - 154
Glass/Ep 10 0.105 1 1
N, GPa GPa 0.02 002 GPa
F¥ ] . :
(BFHAY (2.58) (3.78) GPa (0.027) 026y P2 GPa
61 57 59
Carbon/Ep 10 0.103 1 1
b GPa GPa 0.02- 002 GPa
B ET -
(E&AAH (0.65) (755 GPa (0.040) (0.16) OP2 GPa
Phenol 7.2 03

(EFH2H GPa
Honeycomb 0.09 0.08 64.8 03 002 002 03 115 187

(EF#H3}) MPa MPa MPa MPa MPa MPa
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Table 4 Compression test result

T o= 22 51F | ARHY WER | 7 34

v (KN) HE (| ¥998 @ | 99 (w)
Al 33.2 -2042 -3400 1.74
Al 2 375 -1944 -3800 2.16
AlE 3 383 -1936 -4200 211
Al 4 41.7 -2219 -4000 213
H 7 377 2035 -3850 2.04
(E&FHAD (3.0) (114) (296) 0.17)
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Fig. 9 Load-strain on the outer surface for compression test.
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Table 6 Comparison between results of test and analysis

A Agald | 3k (%)
4% HE FF (kN . 71
2 3% (kN) 37.7 39.4 45
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Fig. 13 Load-strain on the surfaces for bending test.
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