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Debris Capture Scenario using 3D Self-Deployable Truss
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In recent years, space debris around the Earth threatens the spacecraft, which is one of the worrisome issues in the world. It is feared that the

risk of collisions between debris and spacecrafts will be increasing more and more if these space debris are left as they are. Therefore, various

kinds of Active Debris Removal (ADR) methods have been proposed to repair the orbital environment. In this study, Debris Capture Device

(DCD) and an ADR scenario using the device are proposed. In numerical simulation of contact motion during the capture, the influence on the

proposed DCD is clarified by estimating the stress of the structural member. Furthermore, the ground experiments show that the concept model

of the proposed DCD deploys appropriately at 2" deployment. Thus, the proposed scenario is shown to be valid for the motion of DCD from

the 1% deployment to the collision with target debris and for the 2" deployment to achieve the completion of debris capture.
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Figure. 1 Space debris modeling by ESA
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Table 2 Overview of Net Capturing

No. Advantage Disadvantage

It is hard to control the motion
of the net.
There is a risk of critical

1 Large capturing distance is
allowable.

2 Requirements on precision are
relatively lax. oscillations.

3 The system is compatible with

various size of debris.

It is hard to test on ground.
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Figure. 2 3D self-deployable truss
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Figure. 3 Debris Capture Device using 3D Self-Deployable Truss
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Figure. 4 ADR scenario using Debris Capture Device
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Figure. 5 Debris capture scenario by DCD
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Table 5 Properties of DCD

7—n ARE R 3.9817 kg
B 7.98 x10" kg/m?
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& 3.85m
i EINEy 6.71x107" kg
R 1.39%x10% kg/m?
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B&e,0, 3.6575m, 3.6575m.
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fiAT THFZEIRE D /S R TEHR 10°
FH i 0.2 m/s
I IRF 2 2008 A 107

Table 6 Properties of debris & chaser-sat

Telsat(Target debris) Chaser-sat
Mass [ kg | 168 168
Size (2a, X 2a, x2a,)[M ]  0.65 x 0.65 x 0.72 0.65 % 0.65 x 0.72
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A) Ex. of contact at 10sec. B) cable radius ¢ =1mm
Figure. 11 Ex. of contact motion & time variation of stress [Pa]
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