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Carbon fiber reinforced plastic (CFRP) has a higher strength-to-weight ratio

and forming flexibility than metals, making it suitable for fabricating lightweight X-ray mirrors.
However, CFRP has the disadvantages of print-through and deformation due to moisture absorption,
which have prevented its use in optical mirrors. To expand the application of CFRP, we studied the
formation of a moisture barrier layer on CFRP substrates. We formed a flattening layer a few
micrometers thick on a CFRP substrate, following which we coated the substrate with SiOx as a
moisture barrier. The effect of moisture absorption was then evaluated using accelerated aging
tests. We found that the diffusivity of the CFRP substrate at 60° C and a relative humidity of 100%
was about 2 x 10 6 mm2 h 1, which is 1/500th that of the barrier-less substrate. We also
demonstrate potential for a CFRP mirror.
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_— Surface of the flattening layer

Surface of the carbon fiber in the CFRP
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D o tin Mup XZ/dOf
(X106 mmz2h-1) (x10 h) (h)

Sample 1 3.50 £ 0.83 12.5+ 3.6 730 + 200 1.5% (fix) 15.6 (15)
Sample 2 1.15+0.24 95+1.1 883+ 72 1.5% (fix) 18.8 (15)
No coating 968 + 32 - -- 1.5% (fix) -

*errors. 1o level
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