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Abstract
The material-exposure experiment was performed on the International Space Station using the
Micro-Particles Capturer and Space Environment Exposure Device (MPAC&SEED) developed by the Japan
Aerospace Exploration Agency (JAXA). The experiment was executed on the exterior of the Russian Service
Module (SM) of the International Space Station (ISS). The SM/MPAC&SEED consists of the MPAC, which
captures the space debris, and the SEED, which exposes the polymeric material, the paints, the adhesive, the
bearing, and the compound material. The characteristic changes of each sample in the SM/MPAC&SEED

exposed for about 10 months and 28 months are described.
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Table 1 SM/SEED samples.

Category Sample name Organization
Polyimide film JAXA

Organic Poly-ether-ether-ketone film Hokkaido University

materials Fuji Heavy Industries

Carbon fiber reinforced plastics Lid
Inorganic | AIN, SiC, TiN-coated ALO;, TiN | Tokyo Institute of

materials | coated Al Technology
Cu-, Cu/BN-, TiN- or National Institute for
Solid MoS;-coated stainless steel Materials Science
lubricants | MoS,-coated titanium alloy THI Aerospace
In tribo-coated bearings Tohoku University
Paint Thermal-control white paint

Silicone  adhesive, Silicone | JAXA
potting compound

Adhesives

RAM side WAKE side

Solid line: SM/SEED and monitoring samples
Dashed line: SM/MPAC samples

Fig. 1 SM/MPAC&SEED unit.
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side
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Fig. 4 Surface alterations of SXPQSGd geregel. Fig. 5 Captured particle in 2nd retrieval silica aerogel.
(All pictures are same magnification) (a) Typical track in silica aerogel (WAKE side).

(b) Magnified image (apical part).
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Exposed area

Fig. 6 Outermost surface of UPILEX®-S sample. Fig. 7 Surface microstructure of exposed area
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. ) ) o Fig. 9 Tensile strength of AO irradiated
Fig. 8 Tensile strength of retrieved polyimide films. polyimide films.
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LTWAHDEEZ 55, Table 2 Table 2 Estimation of new layer mass produced on F-OSR.

., ZOFNEWEEZSIOEHELTE Mass increase New layer produced on F-OSR
DEBEHE L LD THH), BT MM G TR
§11 0B B2 LI RO\ M 2R ist o " ol
L Re;neval
Zo nd
Retrieval 0.071 80 0.065
* Calculated on the assumption that the condensed layer is whole
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