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Abstract: The rigid flexible dynamics of spacecraft with solar panel is investigated in this paper. Different from
the traditional modeling method which loses the dynamic stiffness terms, the present modeling method that
employs the nonlinear coupling terms of the elastic deformed displacement can capture the dynamic stiffness
terms. T he modal assum ption method and Kanes methods are em ployed in order to derive the first order ap
proximate dynamic equations. T he results of numerical simulation show that, the present modeling method
provides not only the accurate simulation results but also the limit of validity of the traditional modeling meth-
od.
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Fig 3 Deformation for a rectangular plate
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Table 1 The structural data for the plate

a 1 Om

b 05m

h 00025 m
E 7.0% 10'°N/m?
v Q3

P 7.5 kg/ m?
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@ 4 2 5 (Hz)
0 T Ty Table 2 The first five vibration frequencies( Hz)
T t 2T.[sin T t KT

W = (31) 1 2 3 4 5
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’ (= 10(P) 2 4726 8 6509 14 227 28 532 36 641

T= 55, Q= 10rad/s T o
Q= 15rad/s . ’ 3 N
wilson-0 0. 00015 ’
4 ,
( 22
12 57rad/s), 1
’ a
’ w= 0 02 rad/s, B=
Q s, J2= 500 kg. m’,
5 2 1 &
2 2 2 ’
s 5 6
0.04

0 5 10
t/s
(a) =10 rad/s

0.10 T
g '.:
2 0.05
b I
T
S
o 0
I

-0.05 0 5 10

t/s
(b) =15 rad/s

4
Fig 4 Tip lateral deflections of plate
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Fig 5 The velocity curves of attitude angle for ©,= 0 02 rad/s
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Fig 6 Tip lateral deflections of plate for @,= 0 02 rad/s
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Fig 7 Tip lateral deflections of plate for @,= L 6rad/s
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