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Space Examination of Durability of Carbon Nanotube

Yasuhiro Fuchita Yoji Ishikawa

Takashi Hitomi
Abstract

We performed experiments to test the properties of carbon nanotubes (CNTs) under the extreme
environmental conditions in space. CNTs, which are much lighter and stronger than steel and have the
necessary tensile strength to sustain the cable of a space elevator, have attracted our attention as the main
material of such a cable. The test CNT samples were exposed to the environment in space by placing them on
the outside of the International Space Station for one or two years. An analysis and a detailed examination of
the mechanical properties, surface appearance, and durability of both thin and thick CNT yarns that were
exposed in space were performed. Their results indicated that the apparent degradation of the CNT yarns
might have been caused mainly by the action of atomic oxygen. In addition, the changes in Young’s modulus
were negligible. The necessity of adopting measures to protect a CNT cable against the space environment was
also noted.
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