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Design, fabrication and testing of space-borne SiC mirror
ZHANG Jian-han, ZHANG Yu-min, HAN Jie-cai, HE Xiao-dong, YAO Wang
(Center for Composite Materials, Harbin Institute of Technology, Harbin 150001,China)

Abstract: Silicon carbide (SiC) is an attractive mirror material due to its superior mechanical and ther-
mal physical properties compared to conventional optical materials. In this paper.a space-borne mirror
blank was fabricated by reaction bonded silicon carbide (RB-SiC),and full density SiC thin film was
coated on the surface of mirror blank by Chemical Vapor Deposition(CVD) process. The space-borne
mirror is lightweight structure with honeycomb back opened. The microstructure and properties of a
250 mm diameter circular mirror were studied and tested. Experimental results show that the mirror
blank is Si/SiC two-phase structure and the film is SiC single phase; SiC mirror has excellent mechani-
cal and thermal property; the adhesion strength stress between substrate and film is 345. 5 MPa. Af-
ter grinding,mirror surface precision is 1. 487 nm rms. The space-borne SiC mirror of meter class di-
ameter can be fabricated by both reaction bonded and CVD process.
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Tab.1 Mechanical and physical properties of selected materials
- ﬁﬁ‘fﬁ‘iﬁi %‘TTE A P ik & $ FLES S
(GPa) (kg/m*) (J/kg « K) (1/K> (W/m « K)

4@ 4R 6061-T6 69 2710 960 2.3e—5 171
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CVD ik bk 461 3210 640 2.20e—6 300
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Fig. 1 Structure sketch of SiC space-borne mirror
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Fig. 2 Preparation process sketch of SiC space-

borne mirror
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Fig. 3 X-ray diffraction pattern of CVD-SiC film
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Fig. 4 Metallogragh of SiC microstructure



