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Abstract: In the mission of space gravitational wave detection, to ensure that the test mass as the inertial
reference is not disturbed, the spacecraft needs to adopt the high-precision drag-free control technology so that
the satellite platform can follow the test mass. At the same time, the inter-satellite laser ranging also puts
forward high requirements for the spacecraft pointing. To meet the needs of space gravitational wave detection,
a drag-free control method based on a non-contact satellite platform is proposed. This method is based on the
design of a subdivision satellite platform. The maglev mechanism between the payload cabin and the platform
cabin is used to replace the micro-propeller in the traditional satellite to control the payload cabin. The payload
cabin follows the test mass while the platform cabin follows the load cabin, in order to achieve the high-precision
drag compensation and platform pointing. The simulation results show that the attitude pointing accuracy of the
non-contact satellite platform is 6X 10 *°, the attitude pointing stability is 2X 10 * (*)/s, and the residual
disturbance acceleration on the test mass after drag compensation is about 10" m/(s’*Hz'"?).
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Fig.1 Principle of space gravitational wave detection

1.2 ZTE 5| RN T HE B s ) R R

BT K 2 22 B K JE K BHYG R 50 9
2R A5 AN B A5 R Bl R K 5 A M IR B R AR
T K s N R RS s BB S K A B S sl BN R
i T A A ORGSR R A S 0 X A R AR
SR . FEIZAE BT, T HE M T AL (R AR sl 4
B — R GHE ) SR R IS,
S HRHLJE T BR A RO S AR AR DU T TR
PR R 36 U e A B 2 2 SR FH RN A TR AR
i 0 B T A a8 By, A o GO 0k A%
AR TE Y HE D {8 TR R R RS 6 T i as g,
B 2P o

K2 =z=(a15] J P 00 Jo i B 42 ) Jst 2
Fig.2 Principle of drag-free control in space gravitational

wave detection mission
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Fig.3 Design of non-contact satellite platform
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Fig.4 Drag-free control based on separated satellite plat-
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Table 1 Magnetic induction intensity generated from
maglev mechanism at different positions from

the test mass

B TR AL W E /p T
4 /cm X [i] Y 1] AL
55 0.01 0.01 0.30
45 0.03 0.06 0.63
35 0.09 0.10 2.57
25 0.46 0.28 7.07
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Fig.8 Attitude pointing stability of the payload cabin
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