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A Study on the High-power Low-loss Dual Axes Waveguide Rotary
Joint for Ka-Band Millimeter-Wave Small Radar
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Abstract In this paper, dual axes waveguide rotary joint, which operates at high power and has low loss
characteristic, is designed and fabricated for a Ka-band millimeter-wave small radar. Its electrical performance is
verified through the S-parameter at room temperature, high power and operation temperature test. Rotary joint
functionally consists of the mode converter transforming rectangular waveguide into circular waveguide and the
choke at the rotation part. At the configuration design, linking a fixed transmitter to an antenna rotating dual axes
electrically for minimum loss and light weight body are considered. In Fc(center frequency)+500MHz, the designed
rotary joint has VSWR 1.5:1 below return loss, -2.0 dB above insertion loss. It is found that rotary joint
characteristics is similar to design results.
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A Study on the High—power Low—loss Dual Axes Waveguide

Rotary Joint for Ka—Band Millimeter—Wave Small Radar
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Fig. 1. The structure of waveguide rotary joint
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Waveguide Rotary Joint
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Fig. 2. Return loss at simulation (Port 1)
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Fig. 3. Insertion loss at simulation (Port 1 to Port 2)
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Fig. 4. Fabricated waveguide rotary joint
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Fmin Fc Fmax
00 WR-2ioWR8
3 k2t B . - .
—— -30C 1.351 1251 1.32:1
: 4008 3=+
A= -15C 132:1 1.26:1 1.331

2l 9, ZE 1 to XE 2 11 M3 MeULEAM =X
Fig. 9. Insertion loss measurement between port 1 0C 1.32:1 1.2611 1.33:1
and port 2 at high power
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¥ 1 1My &3 Zot
Table 1. High power measurement results S 1271 1.30:1 1331
Fmin Fc Fmax AN & e 1.281 1.29:1 1361
ArO] A=A
R -155 -1.70 -163

(port 1 to port 2, dB)
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Table 3. Temperature test of insertion loss (Port 1 to

Port 2)
Fmin Fe Fmax
-30C -1.85 dB -1.77 dB -1.77 dB
-15C -1.87 dB -1.70 dB -1.77 dB
0C -1.8 dB -1.78 dB -1.77 dB
+25TC -1.8 dB -1.78 dB -1.84 dB
+70C -1.82 dB -1.80 dB -1.84 dB
AE 5 A2 -1.81 dB -1.74 dB -1.79 dB
m. 2 2
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