2 1 Vol.2  No.1
2009 2 Chinese Journal of Optics and Applied Optics Feb. 2009

1674-2915 2009 01-0029-07

130033
UG MSC. ADAMS
ADAMS/ View
ADAMS/ Solver
15 s
ADAMS
V474.1 V411.8 A

Analysis and simulation of deployment motion
of satellite solar array

AN Yuan GU Song JIN Guang

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

Abstract On the basis of analysis of the deployment motion of satellite solar array a whole satellite model
was established by UG and was imported to MSC. ADAMS. Then the deployment of solar array was simulated
in ADAMS. A jointing structure consisting of revolute joints torsion springs and closed cable loops was built
in ADAMS/View. Moreover the impacting process was simulated by contact functions the closed cable loops
was simulated by couplers and the dynamics characteristic was emulated in ADAMS/Solver. After analysis on
the simulation the relations between deployment angles of linker and solar panels with time were obtained
and the movement of satellite” attitude influenced by deployment motion was calculated. Analysis results indi-
cate that the deployment process of solar array is 15 s. The deployment motion is stabilization and smoothness
and has a little effect on satellite attitude. These results reported here show that designed solar array is reason-
able.
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MSC. ADAMS

815 mm x 300 mm X 25 mm

700 mm x 816 mm x25 mm
700 mm X615 mm x25 mm
2.8m’
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Fig.1 Solar array furl of satellite
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Fig.2 Solar array deployment of satellite

VA
A
/\m“
4
[o] C Y
/
v B
D

3

Fig.3  Motion relation of solar array
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Fig.8 Angle of first panel with second panel
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Fig.9 X direction velocity of satellite during deployment
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Fig. 10 Y directi locity of satellite during depl t
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Fig.7 Angle of linker with first panel
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Z direction velocity of satellite during deployment
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Fig. 12 X angle velocity of satellite during deployment

Wi [T ¢ [ ] I

R ——+ —1 !

- - _I . .

I i -
= : |=.

R UL 4

£ Lf | |
R —
- 0 L :

- I"!I I A K P B 1 K R W+ RS [ TR H A

L1 S

L
]
Lo

.
sifis
=

-0z

dlurve aztyan!

0
-

i

B

TR TR TR A Y e A T

o

T
et

14 Z
Fig. 14  Z angle velocity of satellite during deployment

15~ 20

5 mm

I i

_ e T '-"': b3 T AR PR =
e v
AR B oo
i) =5 |
= .-
| H 1 i

HE TN

HIH T B HLE MG g
1 "3

15 X
Fig. 15 X angle displacement of satellite during deploy-

ment
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Fig. 16 Y angle displacement of satellite during deploy-

ment
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Fig. 17 Z angle displacement of satellite during deploy-

ment

= (RN | T e ¥
£ i
= Q23 X
L £
R L | :
i F
& MAaELER e
g - :

el

£ T T (R T I IR Y e L TR H B [ L |

18 X

Fig. 18 X displacement of satellite during deployment
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g. 19 Y displacement of satellite during deployment
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20 Z displacement of satellite during deployment
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21  Effect of different stiffnesses of torsion spring

on deployment time
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Fig.22  Effect of different damps on deployment time

23 24

sHd

ity | AR

ikl [ I'.E‘__--'i'-'...-."- e |

; L SIS S AT
il —!'_-'_*: H iﬁ
1iel] I ‘\; .- .

by

£ I B
i i

b LY

T

g S 109 50 20a 250 g 25a

23
Fig. 23 Effect of different stiffnesses of torsion spring

on deployment attitude
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Fig.24  Effect of different damps on deployment attitude
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