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Abstract

Although the magnitude of the disturbance caused by the driving of the motor operated to secure the high—
speed and precise directivity of the antenna is small, it acts as a major cause of impairing the image quality
of the observation satellite, which requires precision directing performance. In order to acquire high-
resolution image information through the improvement of the high-resolution observation satellite, proper
vibration isolation and reduction design are required so that jitter generated when the directional antenna
motor is driven is not transmitted to the main mission equipment. In this paper, the development process
of the directional antenna vibration reduction device applied to real satellites and the effect of micro vibration
reduction before and after application will be examined. This device was designed as a way to significantly
improve the jitter problem by replacing only one gear in the directional antenna driving unit with a spring
damper gear without any additional interface equipment. It was first applied and launched to a high—

resolution earth observation satellite, and has been successfully operated so far.
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Keywords : directional antenna, micro vibration reduction, micro vibration reduction
device, jitter

https://lwww.jstna.org | 187


https://crossmark.crossref.org/dialog/?doi=10.52912/jsta.2022.2.3.187&domain=pdf&date_stamp=2022-8-31

188 | https://doi.org/10.52912/jsta.2.3.187

1. M2
Aol thal mA ol THNE AT DS BoE IS 1A A
of Aol A5sh] e, 0] RS Qe o] SaloluiA A4S Aok

Cisa

ojmfj teutel 11k FL AP AEE 5] A= BHO| 5ol ATt A A=
=9] njaddel= Bkl A A Adeol 875 ¥S A9 I FEe Adlcke F
8 Ylo= g3A HrH1l

=l ZiZEo] 201389 TAEAE A A= TS0 Ao, LHUE 7
OS2 AF Tk AHEAR A G| Fdo] @43] AstEe ddE B
SHAAL, ofofl |teEue] R 54l AskE vlailE(iter)o] F8 AT ulof] HLHA|
Q=S At Asdd 9 A AAVE 2 EAATH2,3].

201530] EAkE B4 91499 A9, WA AE VIR MY 5 RE =R
opElE Aee A € = AT, & =Rolie AA A8 A AHY IE
A3 ZgA]ol| sl A H iz it

2.

rHT

=

712 dEo] ARSHE A AR S A AEUHKHE O}HM(XAA)}—
Fig. 13 &2 H52 7HAAL 9910, Fig. 29} o] QIE-914d9] At 7hl=} 73S ¢ 72
off A= 3t AF9dol DS 9 Y Al Tz HSsP 14%} et
olo] A7 2EE Rt 25(8AA | 1) A2 FHi9| s FE0] 1o,
Fig. 33 22 &2 22 o|FoA4 Sl

Fig. 1. Directional moving antenna.
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Fig. 3. Overview of the main parts of the drive gearwheel.
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Fig. 4. Micro—-vibration generated during motor operation.
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Fig. 5. Original gearwheel (top) and modified gearwheel (bottom).
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Fig. 6. Comparison of micro vibration between the original gear wheel (left) and the modified

gear wheel (right).
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Fig. 9. Gearwheel with spring damper plastic protection device.
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