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Preparation of silicon carbide surface-modified coatings with end-
hall ion source assisted

GAO lJin-song', WANG Tong-tong*?, SONG Qi*, WANG Xiao-yi*, CHEN Hong?,
ZHENG Xuan-ming', FAN Di*
(1.Optical Technology and Research Center, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of
Sciences, Changchun 130033, China; 2.Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Surface modification is a feasible method to improve the sureface optical quality of silicon
carbide,and this could meet the strong request of high optical in space application. In the process, silicon
was evaporated by E-gun, end-Hall ion source was imposed to ionize methane gas as a reactive gas. The
silicon carbide surface -modified coatings was made on the RB SiC substrate using the ion assisted
deposition and then polished for obtaining a fine optical surface.X -ray diffraction (XRD) test result shows
that the fabricated SiC thin film is a phase. Through the high resolution photomicroscope (500x), the holes
and cracks were reduced greatly and the roughness was 0.867 nm (rms)by atom force microscope (AFM)
after the surface -modified optical polishing. And the scattering influence caused by roughness was analyzed
by spectrometer.It shows that the scattering intensity is less than 1/8 comparing with bare polished substrate
after surface-modified polishing. Temperature impact experiments are performed through liquid nitrogen and
boiling water for 5 cycles, no fall-off and cracking were observed. It means that the silicon carbide surface-
modified coating is stable and combined well with the RB SiC substrate. The test results show that the
surface optical quality of the RB SiC substrate can be improved greatly with end-hall ion source assisted by
this modification process.
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Fig.1 Schematic diagram of fabrication of SiC coatings by

e-gun evaporation with end-hall ion source assisted
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