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Modeling Research of Influence on Docking Combined
Spacecraft s Initial Attitude

HUANG Har bing, LI Hat yang, WANG Hua, TANG Guo jin
(College of Acrospace and Material Engineering, National Univ. of Defense Techmlogy, Changsha 410073, China)

Abstract: Analytical and numerical models of influence of docking process on combied spacecraft’ s initial attitude were developed.
Based on the theorem of angular momentum with respect to total centroid, the general expression of numerical model for combined
spacecraff s attiude angular velocity was obtaned. By combining chase spacecraft’ s absolute motion with target spacecraff s relative
motibn equations, numerical model based on docking dynamics was developed. Finally, combined spacecralt’ s attitude angular velocity
was contrasged with analytical and numerical models on different cases of single error and multt error. The resuks show that absolute error
iswithin 0. 07/s and relative emor is less than 10 percent between two models. Additionally, applicable phases of two models for
engineering missions are presented.
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Tab.1 Influence on combined spacecrafts attitude angular velocity for single error
(/s)
1 Ay (Q 15m) — 0.00004 - 0.00002 0 00047 0 00000 0. 00000 - 0.00878 0. 00004 0 00002 - 0. 00069
2 Az (0. 15m) 0.00455 - 0.0067 0 07100 0 00455 - 0. 06470 - 0.06590 0. 00000 0 00497 - 0. 00510
3 Avy (0. 1ny's) - 0.00056 - 0.00185 0 75980 0 00035 - 0. 00170 0.70500 0. 00021 0 00015 0. 05480
4 Av (0 Iny's) - 0.00066 - 0.83820 0 07427 0 00054 - 0. 77700 - 0.06890 0.00012 0 06120 - 0. 00537
5 AY(5) - 0.01371 - 0.00017 0 07720 0 01370 - 0. 00013 - 0.07170 0. 00001 0 00004 - 0. 00550
6 AY(S) 0.01129 0.09882 0 08106 001130 0. 180 - 0.07530 0. 00001 0 00702 - 0. 00576
7 AP(S) 0.00011 0.00001 0 07964 0 00000 0. 00000 0.07400 0.00011 0 00001 0. 00564
8 A® (0.87s) 0.39510 - 0.07329 0 02182 0 39500 - 0. 06800 0.02030 0.00010 0 00529 0. 00152
9 Aw (0. 87s) - 0.00459 0.20040 0 07453 0 00455 0. 18600 - 0.06920 0. 00004 0 01440 - 0. 00533
10 A®,(0.8/s) - 0.00003 0. 00000 0 12610 0 00001 0. 00001 0. 11700 0. 00004 0 00001 0. 00910
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Fig.1 Combined spacecraff s angular velocity for single ermor of two models
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Tab.2 Influence on combined spacecraft s attitude angular velocity for multt emor
/s
Ay (0 15m)
1 0.00001 0.07773 - 0 00659 - 0 00011 0. 07218 - 0.00608 0.00012 0 00555 - 0 00051
Az (- 0. 15m)
Ay (- 0 15m)
2 - 0.005%5 - 0.03202 - 01368 - 000567 - 0.02973 - 0.12712 0.00002 - 000229 - 000977
Az (0. 15m)
Az (0. 15m)
3 0.09678 - 0.45493 - 0 80210 0 0663 - 0.42178 - 0.74354 0.00015 - 003315 - 005856
Av, (= 0. 1nys)
AY(5S)
4 Au(0 Ty ) 0.00898 - 0.84842 - 0 00321 0 00879 - 0.78672 - 0.00300 0.00019 - 006170 - 0 00021
UZ ny s
AG(~ 0.875)
0.0044 - 0.20026 0 12365 0 0004 - 0. 18589 0.11476 0. 00040 0 01437 0 00889
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Fig.2 Combined spacecrafts angular velocity for multt eror of two models
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