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Design and analysis of a new capture mechanism for space docking
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2. Mechanical and Electronic Engineering College, North University of China, Taiyuan 030051, China)

Abstract: This paper presents the design of a new type of docking mechanism, with advantages of simple
structure, capability of end speed control, simultaneous reduction of the impact forces of two satellites during their
adsorption union. First, the principle of the docking mechanism is discussed. And then, a three-dimension model is
established by using the CATIA software and it is analyzed using the ADAMS software to obtain the motion pattern
and the dynamic curve. At last, the force with the flexible shaft in the catching mechanism is analyzed using the

ABAQUS finite element software. Simulation results show that the angle allowance of the new capture mechanism is
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better than the ASDS- I, thus the satellite docking may be implemented more easily.

Key words: space docking; capture mechanism; ADAMS software; ABAQUS software

0 518§

AR R AT 2RI it A S AT AR Sk
E T AT % 1 v R 0 R A R, L
DUBLAR PR BB o [ A A2 B AR I T T T VF
W I AR 25 (W] AT 23 X6 12 5 T HAG 1 e i
R, I ASDS- 11 AZ 2% il K TR 2 0] 4
HR, g AMDS NG A H 2 H

ASSCAE PRI (R FE At L e vt — b Bl i e XA
b, JEEH ADAMS 8l ) 244 LR A LA K
ABAQUS A I Mk A AR AT, DL 4R
BURIIRIE SRR 52 )16 DL 17 505 A7 BRIT O B &5
Fnp ok LUA () S et A DR ik $R 1 2 5%

Uis HEA: 2015-05-14; 1&E HER: 2015-07-14

1 P B
1.1 THEJRLE

RATER IR R W 1 o M H bR RATAE
TERPEE P, BHIRG A g4, 753l
BRSNS, I BRI A PR AT s 7R 25
Hbr ©ATH T m N, Zhmod 2 0.1 m/s T2
AT HN A s S R Bl i B 2
o, WAL EE TR, AR 60°, SRIEEK
HIATB S e RCS, A E e 30, SRR
Z e, ERMUITUG R, K BCHIAT H FR kAT A% 0D,
S8 AT A



%6 M

R T A s R LA (D AU ) B 5 0 627

@ﬂ

K1 PR A
Fig. 1 The working principle of the capture
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Fig. 2 The size of the soft shaft
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Fig. 3 The structure and sizes of the CAM lock
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Table 1 The contact force and displacement of the soft
shaft at different speeds

R/ SRR | AR/
(mm-s™) N mm
50 115 10
100 160 3
150 205 4.5
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Fig.4 Contact force between the soft shaftand the centre

cone before locking
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Fig. 5 The displacement change of the target vehicle
during locking
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Fig. 6 The eighth order vibration mode

U,Magnitude

T
ad

)
Sy

K7 259 MrealiE
Fig. 7 The ninth order vibration mode
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Fig. 8 The displacement of the ninth order mode
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