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Design of the L-band Rotary Joint in Ring Contact Type to Improve Signal Insertion
Loss

Jae-Hyun Na' - Don-Suk Roh™ - Dong-Gil Kim"

ok
=

0]

¥R 34 deluAsage] AyrEe Lo 2HexEe A4S vEt 2HexdE: &
28 el S YR 3ok el wye e d Ak PaFow il 5
Ao melo] glo] RFASE ATahl Ael FarEold. ZHzAES] A% A%EAS A4

; 9 9% 2 G0A G 5 sl Asn AL ZHEEAEE 3
shoulstel 9E e Fst BYE 2EeRolE] Ay A4YESe 126dBeIgon
ki mElR)2QlEe] A ARIEAS 063BE R ol oF 424 AL AL 43

O do 2 2

71 ¢

ol

r
Hﬁﬁ*

X

=

, 2
ATk
ABSTRACT

This paper deals with the design of the L-band rotary joint, which is a core part of the tracking radar system. The rotary joint is a part that is
mounted on the rotating parts of the tracking system antenna, which smoothly transmits RF signals with minimizing signal insertion loss. To
improve the insertion loss of rotary joint, 1) dielectric materials, 2) design of distribution ring and 3)dielectric shape are studied. The
performance of proposed rotary joint is compared with the conventional product. The prototype rotary joint showed a max insertion loss of
0.68dB, that is improved about 46% compare with conventional product which insertion loss was 1.26dB.
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|__| Rotary Joint Table 1. Freguency range of L-band rotary joint
channel
Channel Frequency Range
Channel 1 10MHz ~ 1.4GHz
Channel 2 1.4GHz ~ 1.6GHz
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Fig. 6 Simulation result in rotary joint with teflon

dielectric
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(b) Improved dielectric shape of rotary joint

Fig. 8 Alteration of dielectric shape
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Fig. 7 Shape change of distribution ring
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(a) Simulation result for initial dielectric shape
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Table 2. Insertion loss of proposed rotary joint channel 1

Frequency Insertion Loss
156 MHz -0.15dB
700 MHz -0.32dB
1.4 GHz -0.48dB
3 Hotst 2E{2[=QIE X 29| Melda

Table 3. Insemon loss of proposed rotary joint channel 2

Frequency Insertion Loss
1.27 GHz -0.50dB
1.80 GHz -0.54dB
2.00 GHz -0.68d8B
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Table 4. Comparison of maximum insertion loss for

each channel of rotary joint

Imported Proposed -
Rotary Joint Rotary Joint Rate(%)

Channel 1 -0.66dB -0.48dB -27%
Channel 2 -1.26dB -0.68dB -46%
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Fig. 11 Measurement result of insertion loss for
proposed rotary joint
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