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Preparation and Application of the New SiC Optical Material
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Abstract: With the development of the space imaging, all of the countries have increased the research work about the
preparation and application of the new optical material. Because of the good thermal stability, high specific stiffness, low
density and being easy to light weight, the SiC material is becoming the preferred material for the main optical
components of the space camera. The paper describes a new type of SiC optical material which is used in the optical
system mirror. And the common preparation technologies and related applications of the SiC are introduced too. The SiC
material’s preparations and processing technologies are summarized seriously. The author focused on the differences of
the SiC material and conventional glass processing, and compared the processing situation home and abroad. From the
current situation of the SiC processing, the technology of Computer-controlled Optical Surfacing (CCOS) has enhanced
the efficiency and precision of the SiC greatly, which has broad application prospects.
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Table 1 The material properties of the common space mirror

. s . s . Thermal Thermal . . Steady state
Materials DeI/lSlt}; Youn%/sGI;OduluS Poisson’s ratio expansion conductivity SEp/ec;}ﬁIc) Stlff?/ess distortion
plg/em’) a v @/(109/K) KI(W/mK) AGPa-cm’/g) K(um/W)
Be 1.85 287 0.25 11.3 216 155.1 0.05
Al 2.7 68 0.33 22.5 167 25.1 0.13
ULE 22 67 0.24 0.015 1.3 30.4 0.01
Zerodur 2.53 92 0.24 -0.09 1.6 36.4 -0.06
Si 2.33 131 0.42 2.6 137 56.2 0.02
SiC 3.05 400 0.25 2.5 185 131 0.01
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Fig.1 The material properties compare of the space mirror
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Table 2 The comparison of the SiC preparations

Densi i i i
Materials v Components Isotropic nghtwelght Cost Size Preparation Sgrfac§
pl(g/em’) construction cycle modification
SiC+Small
HP-SiC ~3.20 amounts of Bad Difficult High Small Short-term Requirement
additives
RB-SiC ~3.04 SiC+Si Good Easy Low Small Short-term Requirement
SiC+ Small
SSiC ~3.10 amounts of Worse Easy Lower  Large Long-term Requirement
additives
CVD-SiC ~3.21 SiC Best Extremely High Small  Long-term  Un-requirement

difficult
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Fig.2 FSGJ-2 computer-controlled machine for aspheric surface
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Fig.3  $620 mm RB-SiC mirror Fig.4 RB-SiC mirror after the aspheric fabrication
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