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Simulation on HIL Gound Experiment Simulator for On-orbit Docking
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Abgtract : The hardware in the loop (HIL) ground experiment simulator for onrorbit docking plays a very imr
portant rolein some research fields. Thesefieldsinclude the research on spacecraft docking/ berthing, the tes
ting of docking/ berthing mechanism, the problems reappearing of docking/ berthing maneuversand soon. This
paper presents a new idea of the ground experiment smulation for orrorbit docking. The dynamic model for
gpacecraft docking for the HIL smulator is established. At last , the mechanical system of avirtual ground ex-
periment smulator for on-orbit docking is established with SmMechanics block-set. The controller of the sys
tem is d 0 established with Matlab/ Smulink. Lag compensation is used to ensure the close loop performance.
The result of smulation with virtual smulator shows that the above dynamic model for spacecraft docking is
correct and the idea of the HIL ground experiment s mulator for on-orbit docking isfeasble.
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Fig 2 Spacecraft bodiesin onorbit docking
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Fig 6 Undamped oscillation model for validation
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Fig 7 Smulation curvesin X range for validation
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Fig 8 Smulation curvesin Y range for validation

9 10
0.06 - :
BB Py X 1) 43 it
0.03 - — P Y 1 5 i
E ) NALAN
o Viy =
T 0.03
-0.06
0 5 10 15 20 25 30
i 1) /s
9

Fig 9 Displacement signa of motion smulator
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