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Design and Fabrication of a 2-Axis Waveguide Rotary Joint for a
Millimeter-wave (Ka-Band) Multi-Mode Seeker with
Low VSWR and Insertion Loss

o

sy

ME* (o]

c->|o '|:|2|S |3

op

21
g - 7

rek

oIcO

Sung-Chan Song' - Sung-Ryong Yoo** - Ju-Hyun Lim® - Yong-In Jung’

] o
B =M e v g g7 A8 7bsd Ka-t Y T3k ZHIZZJEE AA 9 A Zstdi ) Altd ZHzE
ZEE ¥ AT w9 A& BEAS fA8Y, W43 17 3 o] 753t eE st F Y HFHoE A E
of itk Eeh v+ Tady 94 Tupd Alold] Mup REE AFsls] A% A Tad el RE W9 V4
Aol 24 F2E ZHI ZXAEE AA Afd ZHE XAEQ A5 J2T BNV 128 $FA7E
o] &-3le] golsty e U@L AF/E54 NEE 58 A4 AAE 89t 1 23, A F34(F0)+500 MHzS] W9
A A AAFHE] 119 ¢ 1 ol3h, AY<EA 080 dB o)ste] 43 EAS Zte A2 el
Abstract

In this study, a Ka-band waveguide rotary joint that can be applied to a millimeter-wave seeker is designed and fabricated. The
proposed rotary joint maintains a low standing-wave ratio and low-loss characteristics, and has two rotary axes designed to enable
azimuth and elevation rotation. The rotary joint is designed as a ridge-waveguide-type mode converter and a A/4 choke structure to
match the electromagnetic wave propagation mode between the spherical and circular waveguides. A performance test using a network
analyzer and a high-power transmitter to assess vibration and shock were conducted. Results showed that the rotary joint had a very
low standing-wave ratio of less than the maximum of 1.19:1 and an insertion loss of less than 0.80 dB at Fc+500 MHz.
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Fig. 1. Design drawing of the waveguide rotary joint.
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Fig. 2. Test configuration of low and high power.
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Fig. 3. Simulated and measured results.
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Table. 1. Comparison of proposed rotary joint with refe-
rence paper.

DI Low power test High power test
iv.
VSWR | Insertion loss Insertion loss

RLLOT 1401 | 1348 170 dB
rotary joint

Proposed

. L15: 1 0.8 dB 0.78 dB

rotary joint
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Table 2. Test conditions for vibration and shock.

Test item Test condition

Vibration 0.1 gZ/Hz @20~2,000 Hz, each axis 120 sec
Shock 1 40 G, 11 ms, Sawtooth, each axis 3 times
Shock 11 120 G, 1~3ms, Sawtooth, each axis 5 times
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/ibration/Shock Test Equipment
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Fig. 4. Test configuration of vibration and shock.
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Fig. 5. Measured results for vibration and shock test.
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Table 3. Summary of measured results.

Div. X axis Y axis Z axis

Vibration | —0.79 dB | 0.78 dB —0.75 dB

Insertion Shock T | —0.76 dB | —0.62 dB | —0.79 dB

loss
Shock II | —0.80 dB | —0.76 dB | —0.77 dB

Vibration 1.17:1 1.18:1 1.15:1

VSWR | Shock I 1.18:1 1.18:1 1.14:1

Shock 1I 1.17:1 1.19:1 1.17:1
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