CRIE A% ¢ e K TR Vol.24 No. 1
2016 41 A Optics and Precision Engineering Jan. 2016

XEHS  1004-924X(2016)01-0065-08
fEHENEMEMEFRKBEDNRFETSNA

IEW.T A, RWmk.F f
(PEMER KELERENUREWEFR LA, FH K& 130033)

WE NG T W 35 FY-3,C 8) K FFHR AR TR B E5R T AR 8 10 B 80RO R m &, %48 m 8802 — A
LR e % (48 107 & et SR B B TT AT LA A s K PR URR 2% 45 S R B AT TAE SR TU RS A AR LR
PH S 1) 5 W . Sy bt 532 i R S 2 el 2 04 s 9% st v EL R BB B 5 A S L 48 [ gn LA A R B OB D fg T LA S EL
RGN B R R A PUE 00 B BRI, SO GE  T AR ] 4 09 S50 2 A 8 R B R T A R D K R A S I 4
FY-3(C BT 2013 4F 10 H 52 & 45 . A PRER 55 W D0 A% 1% K BA 48 1 48 A U5 el i 9, B AT h (kT SR 8135 17 17
A AEBUAR 17K BE Ry 220, 057, HC R 28 189 I BF 4 S5 W00 A3 3K BB Y K o v R B A O 1B Y K PR 6 R BN . RS A 1) B
A HOR PR 1] 45 0] oK ok X R A S TR 2 48 ] AILA B 3 43R 07 1 Al

X 8 W AMEOE; ZRMALE RKMEBHN T84S

FE 4SS P414. 5;V476. 4 ERARIRAD : A doi: 10. 3788/OPE. 20162401. 0065

Design and application of accurate pointing and
auto-unlocking sun tracker on satellite

WANG Yu-peng, WANG Kai, JIA Rui-dong, FANG Wei~

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

* Corresponding author, E-mail: fangw@ ciomp. ac. cn

Abstract: This paper introduces the accurate pointing and auto-unlocking sun tracker on the Fengyun-
3(FY-3, C) satellite designed by ourselves. The auto-unlocking sun tracker is rotating around the
biaxial tracking platform, consisting of a drive unit, an encoder, a sun sensor, mechanical positioning
elements etc. It realizes the on-orbit pointing strategy by both active routine and passive redundancy.
In order to avoid the influences of vibration and shock in transporting and launching the satellite on
the performance and lifetime of the satellite, the pointing device has a degree of freedom for locking
and releasing function, and achieves the function that locking freedom before the launch and releasing
freedom after the launch. The paper describes the structures of the pointing device, the design process
of precise pointing and the result of life test. FY-3 (C) was successfully launched in October 2013.
the sun tracker of solar radiation monitor has unlocked successfully when it was into the orbit. It has
run continuously for 17 months in the orbit, and showing the orbit pointing accuracy within +0. 05 °,

The tracker loaded the solar radiation monitor has accessed a large number of high precision and
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valuable solar radiation data.

The accurate pointing and auto-unlocking sun tracker provides

foundation for FY system satellites and other satellite loads in design of pointing devices.
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Tab.1 Technical indicators of sun tracker
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Fig. 1 Schematic diagram of sun tracker system
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Fig. 2 Block diagram of solar tracker control system
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Fig. 4 Output angles of sun sensor in yaw (P) and

pitch (F) directions
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Fig. 5 Coordinates of satellite installing position
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Tab.2 Coordinates of installing prism in satellite

coordinate system

i 3
ABRA WA/ O
i j 3
XX 1.024 6 0.999 840 —0.017 803 0.001 681
YY 1.022 5 0.017 805 0.999 841 —0.001 192
77 0.108 7 —0.001 665 0.000 908 0.999 998
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Fig. 6 Finite element model of sun tracker
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Fig. 7 Modes corresponding to first two natural

frequencies
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