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Characteristics of Smart Skin for Wireless LAN system under
Buckling Load
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ABSTRACT

The characteristics of smart skin for wireless LAN system under compression load are investigated. The
smart skin structure is composed of 3 layers of face material and 2 layers of core material. Theoretical formula
for determining buckling load is derived by Rayleigh-Ritz method and compared with experimental result. The
maximum length of specimen that buckling does not occur is determined by assuming that the compression
load is sustained by only face material. In the experiment, if buckling occurs obviously then it follows the
theoretical result well. In the process of buckling, the load supporting capability and the antenna property such
as radiation pattern and reflection coefficient were examined.
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Fig. 1 Smart skin antenna structure.
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Fig. 3 Specimen for buckling test.
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Fig 6. Dimension of specimen for buckling test when

neutral axis is on center face.
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Fig. 7 Boundary condition (left figure:

clamped condition,
right figure: simply supported condition).
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Fig. 8 Load at C=Cy=2.54mm, b=25mm for clamped condition.
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Fig. 9 Load at C,=C;=2.54 m, b=25 m for simply supported

condition.
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Fig. 11 Component of 5 x 2 array wireless LAN antenna.
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Fig. 12 Load-Displacement curve for 5x 2 array wireless LAN
antenna.
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— initeat
—— afier radsator layer fractured

270

Fig. 14 Radiation pattern of 5x2 array antenna of which radom
layer fractured.

Hol7t e A%e ¢AnAY A7t deAAY HEg
A &Fol o & AL & 5 AU

2mlE 2719 H2 F 4Rz 342 oen g
TF2E AY I dolgFol HEHAA 3T AXNTH
ol FAHM eElvkE ZheH WAL EFHT YA H
Ae A5S st AAFHY AT I FasA Ha,
olF mE, &£FFol AN e JTo] FHd
< 4 F AN

T 7
E dA3e 19990dx #etdg BF7ixdT (1999-2-

304-004-3, HAH: 7154 75]2-—711 AN2E A @ Az
ol olgta ATsglen, Aol A =y



4% 45 2 9% 2001. 4 A A AaEg AntE 279 HF SHATF

SRR

1) A. J. Lockyer, K. H. Alt, D. P. Coughlin, M. D. Durham,
and JN. Kudva, “Design and Development of a
Conformal Load-Bearing Smart-Skin Antenna; Overview of
the AFRL Smart Skin Structures  Technology
Demonstration (S3TD),” Part of the SPIE Conference on
Industrial  and  Commercial ~ Applications of Smart
Structures Technologies, Vol. 3674, 1999, pp. 410-424

2) R. M. Lee, “A Study on Dual-polarized Load-bearing
Microstrip Antennas,” M.S. Thesis, Pohang University of
Science and Technology, 2001

3) Howard G. Allen, “Analysis and Design of Structural
Sandwich Panels,” Pergamon Press, 1969

4) Stephen P. Timoshenko and James M. Gere, “Theory of

Elastic Stability,” McGraw-Hill, 1983
5) T. R. A. Pearce and J. P. H. Webber, “Experimental
Buckling Loads of Sandwich Panels with Carbon Fibre
Aeronautical Quarterly, Vol. 24, 1973, pp.

~—

”

Faceplates,
295-312

6) C. Kassapoglou, S. C. Fantle and J. C. Chou, “Wrinkling
of Composite Sandwich Structures Under Compression,”
Journal of Composites Technology & Research, JCTRER,
Vol. 17, No. 4, 1995, pp. 308-316

Y. Frostig and M. Baruch, “High-Order Buckling Analysis

of Sandwich Beams with Transversely Flexible Core,”

Journal of Engineering Mechanics, Vol. 119, No.3, 1993,

pp. 476-495

8) H K. Yang, J. W. Lee and Y. H. Kim, “Buckling
Analysis of Sandwich Plate with Thin Faces,”
Transactions of the Society of Naval Architects of Korea,
Vol. 32, No. 4, 1995, pp. 87-96

9) Y. W. Lee, M. S. Chun and J. K. Paik, “An Experimental

Study on the Behavior of Aluminum-Honeycomb Sandwich

7

~

Panels,” Transactions of the Society of Naval Architects



