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Fig.1 Coordinate system for docking process modeling
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Fig.2 The schematic diagram of two kinds of contacting points
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. ®
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AR WRE, REARISUEE, B Fy, =0. £3h3F. #s3 Rz CT8ER8—1
B WNE o3=¢,0:=0,¢93=1, A3; = Ans. TREHNHTEN

dv,, F, F,
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Fig.3 Contacting force on the target vs. time
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Fig.4 Distance between centers of two capturing rings vs. time
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Fig.5 Relative velocity between centric of two spacecraft vs. time
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Fig.6 Force on passive spacecraft vs. time
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MERER. WNETPEH, AHEMENGESEHRARTEYIARERDHEK RE2
MEMBIRRNE EARE, AAEREKTHELERN 0.289s, AXHER 0.355s. WA 3
WEH, WHERGEAIOERTFHEII TR LR IR NEFNRK. BERAGEH
x FRKBE KSR 198N, y FRBK S HA 169N, A WEBBIE « J5 895X
5714 1640N, y 51 M K43 714 1411N. FEEFIMEEERAEEBRKER TH
HRATRIN I A E AR S, RS ER . TR, HARAEIE KSR BURES
BUESTERTHE VTR LR KE SN EIHOERTRAREN.
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ETRG. mBEANBEGEESTTIRANELIEOFT AFE. A RERA
AH R BN, B TEMREREARTHROEAREETER RN BERRKE
SR ERTB I R B S AR, RH R R E R T S rh 5 B A0 B R
Hrgm, FETHERAT THRAENE. SHERMHOHELRNLEN, HTRER
REMBELENFEREL, SBEHEERAT —SRRBYE, SINERREMRTH
BHRATRENBEHERARLATE. MAXKERE v 2E, BINHREREANTE
A AR TT.
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RESEARCH ON NUMERIC SIMULATION OF
DOCKING DYNAMICS CONSIDERING INERTIA
OF SHOCK ABSORBERS AND CONTACT
DEFORMATION

GUAN Yingzi' CUI Naigang! KANG Weimin? ZHANG Chongfeng?
1(Department of Astronautics and Mechanics, Harbin Institute of Technology, 150001)
2(Department of Instrumentation, Measurement and Control Engineering, Harbin Institute of Technology)

3(The 805th Inst. of 8rd Academy, CASC)
Abstract

Considering inertia of shock absorbers and contact deformation, a more precise
and comprehensive docking dynamics model is built to make numeric simulation of
the docking system which consists of two spacecrafts with androgynous peripheral
docking mechanisms to reflect the dynamic characters of docking process. Types
of contact points, geometrical model that determinates contact points, model of
contact force and motion equations are studied. Simulation is done and the results
are analyzed and compared with those which inertia and deformation are omitted.

Key words Docking dynamic, Numeric simulation, Inertia of shock ab-
sorbers, Contact deformation
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