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EXPOSURE OF COATED CNT YARNS TO SPACE

Abstract

Previously, we found carbon nanotube (CNT) yarns were damaged by exposure to the space envi-
ronment due to atomic oxygen attacks. In the experiment, pristine carbon nanotube (CNT) yarns were
exposed to the space environment on the international space station (ISS) at low Earth orbit (LEO).
Ground-based comparison tests were performed, too. Signicant deterioration of the outer surface and
substantial reduction in tensile strength were found for AO irradiated CNT yarns among the ground-
based comparison tests. Transmission electron microscopic observation revealed that the crystal structure
of CNT was physically damaged, showing sharp graphene edges. As to the space exposure tests, quite
similar damages and decrease in tensile strength were observed on the CNT yarns. We found that high
kinetic energy impacts of the AO at LEO cause severe damages to carbon crystal materials. In turn, from
the summer of 2019 we are conducting the second series of space exposure experiments, using COATED
CNT yarns instead of the PRISTINE CNT ones of the first experiment. Two types of coating mate-
rial have been examined; one is metallic one and the other silicon-type one. Metallic material has high
environmental resistance in space, so it is possible to protect objects over a long period. Little outgas
from such material eliminates the possibility of polluting the space environment. Its excellent coating
processability facilitates the adjustment of the coating thickness and continuous coating over long cables.
The high density of metal may increase the coated cable’s weight; however, adjusting design conditions
will allow it to be applied to the space elevators. The silicon-type material used for the experiment is the
one developed to protect an artificial satellite’s material. The material has a lower density than metallic
ones and is excellent in both processability and flexibility. Since it has been used in space as a sheet-like
exterior material for artificial satellites, the rate of its deterioration is well known. Along with the result
of the present experiment, it is possible to predict the lifetime and develop a maintenance plan based
on the appropriate replacement time. In this experiment, the above two types of specimens have been
exposed on the ISS front and back for one or two years, respectively. The results of the detailed analysis
of the recovered samples and the evaluation of the degree of damage are reported while comparing them
with the previous experimental results.
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