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Fig. 1 Dynamic model of spacecraft
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Table 1  The structural data for the spacecraft
Parameter Data
Length of main body part 2m
Mass of main body part 9 x10°kg
Inertia tensor of main body part diag(7,50,50) x10°kg - m?
Length of solar array 6m
Width of solar array 2m
Thickness of solar array 0.05
Mass of solar array 70kg
Elastic modulus of solar array 1x10"°Pa
Poisson ratio of solar array 0.3
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Table 2 The first 10 frequencies and modal

shapes of solar array

Modal order Frequency /Hz Modal shape

1 0.16292 Bending 1 in y direction
2 1.00794 Bending 2 in y direction
3 1.08590 Twisting 1 round x axis
4 2.80364 Bending 3 in y direction
5 3.34915 Twisting 2 round x axis
6 5.45931 Bending 4 in y direction
7 5.87543 Twisting 3 round x axis
8 6.07922 Bending 1 in z direction
9 8.81154 Twisting 3 round x axis
10 8.93052 Bending 5 in y direction

CWBERIE T, B 2RI S B, T AR U
()T, T T ALk 1 2 B, TR N o i
oy Im/s” PR BN 2 %% 2y, ffy 2 0.1°/
s, BUIFSE RN AE A [R] A9 A B0 286 15 DK BH LA X 3K
LA TR

YR PHIPLB (940 4R £ 152 0, = 07 RINIRLAR 7 72 114
-1t 5 GNP AT SR AR T 7
FUHT 8 Prs s BT HAE , 15 B WA G AR S LA 1Y
TR 2 Fros , SR PR 9040 15 6, =
90° BUMAM T LE M T 1h7 5 & B D 1o I B
KW 1 B RTHT 8 B asadt A7 i3, 13 2
PO ARSI I P S an e 3 .

N T ALK AAEA R 122 B A T WLARS

SRS BT AR 5T, %ob b T P b A4S B 4
RFHMAR T ET 8 B AT AT B A A5 R T 1
oA AR EIHHE E An1E 4 85 PR

1

----- the first 7 modas
the first 8 modes

o

the dsturbing torqua(Ntry

tirne(s)

B2 USSR THE R 2 1(6, =07)
Fig.2 The disturbing torque on the driving

mechanism for 6, =0°

=====the first 1 mode
the first 8 modes

the dsturting torque(\m)
—

L L L L .
5 10 15 20 25 30
tirne(s)

B3 W SRSB4 T4 14l 2 2.0, =907)
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Fig.4 Frequency spectrum of the disturbing torque for 6, =0°
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RESEARCH ON THE DISTURBANCE ON THE DRIVING MECHANISM
AFFECTED BY THE FLEXIBLE APPENDAGES OF SPACECRAFT"

Xu Guanghao Hong Jiazhen Liu Zhuyong
( Department of Engineering Mechanics , Shanghai Jiaotong University , Shanghai 200240 , China)

Abstract When the spacecraft with flexible appendages was undergoing large overall motions, such as orbit ma-
neuvering and attitude adjusting, the driving mechanism of spacecraft might be disturbed by the rigid — flexible
coupling effect caused by the vibrations of flexible appendages and the external excitation. First, the dynamic
model of the spacecraft with flexible appendages was established. Then, the disturbance on the driving mecha-
nism of spacecraft caused by the vibrations of flexible appendages and the external excitation by the rigid — flexi-
ble coupling effect was researched. Finally, the results were explained by using the orbit maneuvering conditions

and the inherent of flexible appendages.

Key words flexible appendages, forward recursive, rigid — flexible coupling, disturbance
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