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Abstract: In this study a multizscplinary design procedure for sancwich radomes is presented. This methotology is composed
of two parallel paths which are related to each other, one for electromagnetic behaviour and the ather for its mechanical
properties. The electromagretc performance and mechanical progerties are often mutually related resultng in a parameter
selection compramise between them. The presented methadolagy is anplies or an A typs sandwich panal far G-band weatner
applications. Il is composed of pimary elecliomagnetc and mechanical designs, dielectic constant measuiement, ang

electremagnetic and mecharical optmisations. Mechanical design of the gamsle panels accordirg te survival
experimentally. Pressure distibuton on the radome structure caused by the wind load is

220 km/ is done numerically

vind loading of

calculated numerically. The critical buckling loac {12C0N) is reported accerding to ASTV C364 edge wised compression
stancard test A sample A-type sandwich panel vith the respective thickresses of 13 2 and 0.6 mm for its core and face sheets,

0.2 dD over the entire cesred band.

rasgactively, is fabricated and tested. The dilectric constants of each are measured by using two metheds and the results,
which are in agreement in both methods, are --1.05 and 3.3, respectively. The insertion loss of the fabricated panel is lewer than

1 Introduction

An gnlenra wadome 13 4 slructure gimesd ul pralecting the antenny
agmnsl hursh weather conditons. Lesides ity mechanical rele,

i i the rudote should be designed 10 bove o
0 the prapagared cleetmmsgnetic waves [1].
Under ideal conditiens, a radome is clectrically transparent. T
reality, how radome hes some efieets en the passing waves
nsitivn uuchriz\l composdlion oy
ot by

8, Thequeney
Therr m.uuul compesition is dcfmuned haiu an
¢ ol operstion

donolithze radomes. compusile rudomes, the lhel«l-w frame-
bazed radnmes. and the metal Trame-hased adomes ase some of the
impemant radame types. Manolithic radomes are widely nsed in
small antennas for setellite and commereial communications as
well us Juger weather odar wotenus. Genennlly, foe-based
dieleewic raduwes are e ol s lue 3t Jesistee i
Tharsh environmental conditions. Meral frames in the larrer tvpe are
usuglly made of aluminium as it 15 stonger than tibreglazs |3
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Radome types e defined scenrding to the dicleerrie wall
construcion amd cenerally uuk‘w)nwd rlu m tvsn. hpes \lnu
wulls, bl length  wull,
Surwlwich mxd multluy e [4] Iig. 1 »huw» vudous cilu
FCTIr S,

A-sanduih radome has bacn widels usod bosauss it s simple

.|J]

Tigh-densizy
cansturl ol lllc \km matet

5 ustully |I1§htr Ihan lhc delecinie
y paramelers ullecting
L suelt uy uperaling frequency, lsndlluee. side
1«\1)0 ku.h and Imloﬁ:ght ermrof the anrenng covered hy a radome.
In additer to the slectrical desian perameters. the radome shepe,

X cach layer &nd the material ropertics are alse
ot ikices 110, SsRs Satrienl  wnl Evirbsatal

¢ sundvich panel. A% u
me punel for u C-
1l

pruclical exumple, 4 composile 4-
Dand waather vl s consides
are the main choiee for weather radar radames Whieh sais
he mechanical and oleetrical coamirements |6
of the nudome siwwelure iy buckling of the purels dum:
v..:ud lum|~ ['«_. e dmzn r:'quuvmeuh are o i
uwuuu ]»»

than (L0545 and 2 bandwidth or 200 MHz |e;‘ 3| This panel has
been uged 1o validate Ibe radome purumeters in a waveguide s
abier which resenbles liv ce

This paper is organised as follows: Tn Seetinn 2 we desen e an
cfficient methadology ter sandwich radame desian. In Seerin
some melhods. which wre used lo meusure the core theleclric
cUnsUnLs. ure Jmmz\l 1he steueluee of the designed sandwicl
sy A o flds oseetion. T Seetwn 4 Uk
clectrnmagnetic designed sandwich pancl s apimised for the
intended target. In Seetion 3. mechanical validation and edgewize
compression Lests oo L bwo sample panels designed Lot the proper
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