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Characteristic test of SiC for space camera’s mirror
GAO Ming-hui, LIU Lei, REN Jian-yue

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese
Academy of Science, Changchun 130033 ,China)

Abstract: The performance data of SiC materials were obtained by processing and polishing SiC and
testing its reflectivity,and the advantages and disadvantages of some fabrication methods of SiC mirror
roughcast were analyzed. The reflectivity of SiC specimen was tested under different conditions of sur-
face processing including Si-coated or Ag-coated surfaces and Ag-recoated on Si-coated surface with
Lanmda-9 Spetrophotometer. The highest reflectivity is 98% under the condition of recoated Ag on
coated-Si surface. Domestic long strip SiC mirror was polished and tested. The result shows that the
surface roughness is 6. 27 nm with Wyko interferometer. As a reflection mirror of off-axis three re-
flect optics system,the material performance was validated in a mirror surface figure with PV value of
0.068 X, and RMS of 0. 01 X (x=632. 8 nm) , the results indicate that performance of SiC can meet the
requiremerits of the space camera’s mirror.
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Tab.1 Comparison of material properties between SiC and C/SiC

in different craftwork fabrication ways

W 5 HAA 7 BIERR REIKR R AR
i (g/cm?®) (W/m « K) (J/kg « K) (GPa) (K7'107%) RMS(nm)
CVD SiC 3.21 300 710 490 4.5 <3
RB SiC 3.1 120~170 — 391 4.3 =20
HP SiC 3.2 50~120 — 451 4.6 =50
Sintered SiC 3.1 15~120 — 408 4.5 =100
C/SiC 2.0 125 700 270 2.0 <20
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Tab. 2 Comparison of optical materials in property parameters in room temperature
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Fig. 1 Test graph of surface roughness of long strip

SiC mirror
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Fig. 2 Test graph of surface figure of long strip SiC

mirror

4 SICARBRAEERHHFEHELZA

TEH G SIC FeAR b 3 5 FE A7 B A L PR L 5
AR P HE R LA AN PO A Ak B8 8y DU b AS ) 7 XA
HLAEAS PP DL T #EAT T RS AR AL,

PGSR n] LU ) SIC XS e i sorn s S i Re g

100

80

(=N
[ (=
T T T T T T T T T T T T T T T 1T {\

Reflectivity
'
[

(3]
(=]

500 600 700 800 900
A/nm
(a)SiC 8 Ag 1y Sz 32 th £k
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(b) Reflectivity curve of Si-coated SiC
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(¢) Reflectivity curve of recoated-Ag on Si-coated
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Fig.3 Reflectivity curves of SiC
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