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Space debris are all man made objects including fragments and
elements thereof, in Earth orbit or re-entering the atmosphere,

that are non functional.
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Ref. NASA Orbital Debris Quarterly News, 17 (1), 2013
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Ref. NASA Orbital Debris Quarterly News, 7 (1), 2002
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Recent 1SS Debris Collision Risks

Date of Maneuver or Close Approach Object Avoided Action Taken

2-April-2011 Fragmentation debris from Russian Cosmos 2251 Collision Avoidance Maneuver
28-June-2011 Debris apparently from Proton ullage motor breakup _Crew rgtrea!ed fo Soyuz due to

insufficient time for maneuver

29-September-2011 Russian Tsyklon rocket body debris Collision Avoidance Maneuver
13-January-2012 Fragmentation debris from Indium 33 Collision Aveidance Maneuver
28-January-2012 Fragmentation debris from Fengyun-1C Collision Avoidance Maneuver
24-March-2012 Fragmentation debris from Russian Cosmos 2251 Crew retreated to Soyuz due to

insufficient time for maneuver

Ref. NASA Orbital Debris Quarterly News, 16 (2), 2012
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NASA Standard Breakup Model

Johnson, N.L., et al., NASA’s New Breakup Model of EVOLVE 4.0, Adv. Space Res,
28(2001), pp. 1377-1384
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Ejecta Model

Bariteau, M. et al., Modelling of Ejecta as a Space Debris Source, Space Debris,
2(2000), pp. 97-107
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LDEF (Long Duration Exposure Facility) 1984~1989
EuReCa (European Retrievable Carrier) 1992~1993
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+ Alamido fiber (Kevlar produced by DuPont)
» Glass fiber covered with PTFE (Beta produced by Saint-Gobain)
 Ceramic fiber (Nextel produced by 3M)

Refs.

Higashide, M. et al., Proc. 29th ISTS, 2013
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Projectiles (SUS304, $0.3mm)
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Two-stage light gas gun @ ISAS/JAXA
>

2013/12/19-20 BARIZE T 5B REREROBFREATRRE RS, HRER 27/38




Impact velocity
6 km/sec

Projectiles
SUS304, Sphere
dp=0.15, 0.3, 0.5mm
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Honeycomb sandwich panel

skin: A2024, t=0.25mm

core: A5056, h=25.4mm,
cell size=6.35mm,
foil=18um

. 6 km/sec |
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Projectile: $0.3mm, Impact velocity: 5.9km/sec

Back Inside wall
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