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ABSTRACT

“Structural surface becomes an antenna.” The integration of antennas into structural body panels is a new high payoff

technology. It emerged from the need to improve structural efficiency and antenna performance. In this paper, we developed

new design concept for the structural surface which transmits and receives the electromagnetic signals, and it is termed

Surface-Antenna-Structure (SAS). Design procedure was presented including structure design, material selection and design
of antenna elements, which was processed according to the communication with KORSAT satellite at Ku-Band (12.25 —
12.75 GHz). The final demonstration article was 350x200x7.5mm flat antenna panel. Experimental results for antenna

performances were in good agreements with design requirements. Also structural analysis was performed with SAS,

estimating stress distributions under simply supported condition with Laminated Plate Theories and Navier Solutions. The
SAS concept can be extended to give a useful guide to manufacturers of structural body panels as well as antenna designers,

promising innovative future communication technology.
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Fig. 1. Exploded view of surface-antenna-structure
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Fig. 2. 16x8 antenna elements
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Fig. 3. 16x8 antenna elements
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Fig. 6. Gain characteristics

804

5. FE 34
B rgeds vddel i Asgy 7=
SoRle SAS o TzelAe Huwude uelstel
e BYAR 45wl slel olgsE1 4

el sl o] 2 (FSDT, First-order Shear Deformation
Theory)® 3 2 @3] o|&(TSDT, Third-order
Shear Deformation Theory) o]&3to] =a3}3ich

& Navier Solution B & o] &3lo] ¢hExz] =
ol SAS o] $HETE M, T4 AS
& o Fagch ¥ 7z FEE Fig 77 2o, &
Hol ALER PR a2

(1) AAdMe g $¥(o,,0,,0,)E T4
gt
@) WHANMe FARYE §H(o,,0,)2 FAE
=3
(3) FANEe] WL dojur] gtk (g, =0)
y
/ , (2B
A7 2
' ',: {a.b-t2)
x
Fig. 7. Coordinate system
51.1 4 ZchHE ol
1A ARl Eol Ay WA MRT Wy
F7b FAel wet deHos @t A
Follel W2 welet MAE BEE OEF 2
u=uy(x, y,0)+ 2@ (x, v.1)
v=v,(x,v.t)+z¢ (x,v.0) [¢))
w=w,(x, y.0)
Quy/dx
- v, /v gy Ex
o ? 4 n¢,,0,«a_;,
V=1 2 +tz @)
- oy 0
Vel | &% oy,
du, O, Sy oy
Va 6)—‘?+F—_\‘,’
Eq. (DT ()5 ol&sle 3§13 Wy gl aA

Ay Adgk

il

g o



A B A7 (Shear correction factor, K)y& T3t Zol
F7HA A Frf
Ol g A Ae]]5he (3)
0, Ais Ass {20,

71N K & FHAANN HYETS P Aw
S Pyl BHGEEE gE dED

A Ay o] goja

3 Ao 2xe os
W grol o) ube} 3 4} k:

E R & Rde
U=ty + 20— 2 (¢, + c,dow/ dx)
v=vy, + o, -z (¢J‘ + cﬂ('}wlay)

W= Wy

4

3 ARy olEd AL Aurge) EAa
e,

5.4. Navier Solution
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