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A Study on the Factors to Influence Permittivity
in the Radome Manufacturing Process
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ABSTRACT

A nonlinear curve shaped radome should be designed in a way that the deterioration of electrical performance in terms of mechanical
strength and radio frequency(RF) can be minimized to protect the antenna. Electrical performance, in particular, is a critical factor that depends
on the permittivity of the original materials and thus should be monitored during the manufacturing process along with other factors. This

study set out to identify major factors that would affect permittivity during the manufacturing process of a radome through experiments and
examine the impacts of permittivity on a radome’s electrical performance through simulations.
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Fig. 1 Example of various radome applications
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Fig. 2 Radiation patterns in the different permittivity
(a) permitivity 4.8 (b)permitivity 5.0
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Table. 1 Permittivity in the different material

U =4 7
&% | 300Mhz | 3Ghz | 10Ghz
R4 noms
Silicon 010143 6
Teflon 2.1 2.1 2.08
0.0003 0.0003 0.0008
Polyethylene 2 225 225
(pure) 0.0007 0.0009
Ceramic 56
0.02296
Quartz, fused 25 0 (3)07(; 3 03‘78
Rubber, pale crepe | 25 026(1)2 5
Nylon 66 25 03 '(%39
Bakelite 2 3.64 352
(no filler) 0.19 0.13
Fiberglass BK 24 4.54 44 437
174(laminated) 0.1 0.13 0.16
Alumina 9.5
(99.5%) 0.00285
Titiana 96
(D-100) 0.096
* #1552 vl 44 &) 45-F (Dielectric constant), oF#) %] 91
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Fig. 3 Permittivity Measurement Process
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Fig. 6 Putty and Painting Process in the Radome
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Fig. 7 Factors to Influence Permittivity
(1) Permitivity variance in the manufacturing process
{2) Thickness variance in the manufacturing process
(3) Permitivity variance by lot
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