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Evaluation of elastic modulus change of PAN carbon fibers by
electron beam irradiation and correlation with crystal structure and
defects by carbon fiber structure analysis

Today, the space industry is increasingly using CFRP (carbon fiber reinforced plastic), which is
lighter than metals such as steel and has superior properties such as high strength and high modulus,
in order to increase the size of spacecraft and cut launch costs. The use of CFRP for the framework of
parabolic antennas of satellites is also being attempted, and it is necessary to clarify the mechanism of
change in physical properties of CFRP under the space environment in order to use CFRP for super-
large space structures that require high shape accuracy.

In this study, among various environmental factors in space, tensile modulus changes of carbon fiber,
crystal structure of carbon fiber, and internal defects were measured by electron beam, and the
relationship between them was discussed.

From the results of the measurements, it is considered that the change in tensile modulus of carbon
fiber caused by electron beam has a combined effect of changes in the crystal structure and defects of
carbon fiber. As future work, it is necessary to establish a non-destructive method of measuring crystal

structure and defects in order to examine the individuality of each carbon fiber.
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