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Change in Mechanical Properties of Carbon Fiber Reinforced Composites by Electron

Beam Irradiation and Observation of Interface Adhesion by Fracture Surface Observation
Hiroki Fujii

The radio astronomy satellite ASTRO-G, developed in the ASTRO-G project, aims to
observe galactic nuclei and black holes with high precision to elucidate their
structures and physical phenomena. The ASTRO-G utilizes the technology of a large
deployable parabolic antenna with an aperture diameter of about 10 meters in order
to improve the resolution and sensitivity of the satellite and to expand its observation
coverage. Therefore, ASTRO-G is a large system with high precision. Once launched,
ASTRO-G is exposed to a harsh space environment. Since it will be exposed to
ultraviolet rays, radiation, high vacuum, and thermal cycling, the large parabolic
antenna of ASTRO-G is made of Carbon Fiber Reinforced plastic, which has excellent
mechanical properties such as light weight, high strength, high rigidity, and
dimensional stability. As an effect of radiation on spacecrafts, when a parabolic
antenna is exposed to radiation, the mechanical properties of the CFRP used for the
radiation ribs that support the antenna mirror surface change. In other words, the
deformation of the antenna makes it impossible to perform highly accurate

observations.
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