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Electrically Equivalent Model Design of a Ku-Band Helical Antenna Matching
Section for Ease of 3D Printing Technology Use

S|

21
o

7| {04 . HFRO| . KEQ|Ad*

x .
- o T o L

ror
M0
rio
El
P
19

W\

40

Jeongyun Han + Wonkyo Kim - Geonyeong Shin * Joomin Park - Wonsuk Chang* - Ick-Jae Yoon

2 o
B =FoAe 3D 28y V&S &4 4 GHz ol T34 g oM 9] <ty A2 2 ASS F18) Ku-il =) A
25l 2 HHYUE AA, A st £33 £4 3D ZdE 71&9 ¥H AHVE QA3 IFoAe THE
g NS g etz M gelo] A3 F2E M e A F2E 5718 & 4 JeS Bt ek E
3 F4 3D ZHUY 7|&S At Ku-EolAM e Al oteu AlZHES A2 S48 &4 A3 J&8S A3
AEE A ZFAE T8 YA ARt A5 B EAS whdshA] F3) Al EF el v W o5 EAS A
ARH 9] JIER EA 9 o]59] AL A AXS sttt
Abstract

In this study, we design and build a helical antenna operating at the Ku-band using a hybrid 3D printing technology. A non-uniform
surface roughness can reduce the conductivity of printed metals. Therefore, through simulation and equations, we demonstrate that a
triangular metallic matching section of a helical antenna can be equivalently replaced with a strip-line matching section. As the proposed
antenna has fewer physically printed parts, the reduction in the conductivity of the printed metallic parts at high frequencies is avoided.
The simulated results are verified experimentally. The impedance characteristics are well matched, whereas the absolute value of the
gain is degraded. This might be owing to the non-exact expectation of the material characteristic of the immersed epoxy used for
adhesion of the printed antenna part and connector in the simulation.
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Fig. 1. Reference helical antenna design.
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Table. 1. Parametric study results on VSWR and gain for
the antenna design in Fig. 1.

c P W | Bandwidth ratio Bandwidth ratio
" 1 | [mm] (VSWR) (gain)

1.00 | 90 1.3 N/A 1:1.31

1.00 | 90 1.8 N/A 1:1.21

1.00 | 135 1.3 N/A 1:1.68

1.00 | 135 1.8 N/A 1:1.32

285 | 90 1.3 1:1.21 1:1.25

285 | 90 1.8 1:1.11 1:1.19

2.85 | 135 1.3 1:1.77 1:1.34

2.85 | 135 1.8 1:1.19 1:1.27
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