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Fabrication and test of large scale light-weight SiC miror

ZHANG Ge,ZHAO Ru-cheng,ZHAO Wen-xing

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

Abstract: The large scale light-weight silicon carbide(SiC) mirror blanks at $620 mm and 700 mm X

300 mm were prepared with gel-casting method. After drying, burning out the organic elements, in-

filtrating carbon and reaction-sintering, the reaction-bonded SiC (RB-SiC) mirrors were fabricated.

The results of ground mirrors show that the structure of RB-SiC is full solid, and the mechanical and

thermal properties of RB-SiC are excellent in bending strength of 350 MPa, fracture toughness of
4.1 MPa « m"* and coefficient of thermal expansion (CET) of 2. 67X10 °/K. The surface roughness

(RMS) of the polished mirror is better than 3 nm, it is a fine material for the space-borne large scale

light-weight mirror.
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Tab.1 Properties of typical mirror materials
R o PR AL Bk RE « SRR K WNIE E/p R
(g/cm®) E(GPa) v (107°/K)  (W/m « K) (GPa » g /em®) RMS (nm)
ULE 2.21 67 0.17 0.015 1.3 30. 3 <0.3
Zerodur 2.53 92 0.24 —0.09 1.3 36. 4 —
B (Be) 1. 85 287 0.07 11.3 216 155.1 <1.0
Ak fE (RB-SIC)  3.04 340 0. 14 2.4 170 111. 8 >2.0
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Fig. 1 Light-weight mirror structures
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Fig. 2 Manufacturing process flow chart of SiC mirror
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Fig. 3 Light-weight SiC mirror blank of $620 mm
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Fig. 5 SEM micrograph of gel-casting SiC blank
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Fig. 6 SEM micrograph of fracture for RB-SiC

800 .
700 | 1

» 600 [

o

2 500}

% 400}

2300,

200L |
100
3

SiC
C

——————siC

SE_sic

—SiC
——Si

)i

0 4

—SiC

9
l'h .
60

50
20/(%)

& 7 RB-SiC f) XRD &%
Fig. 7 XRD patterns of RB-SiC
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Fig. 8 Surface roughness of RB-SiC after grinding
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Tab. 2 Properties of RB-SiC
B o WHERE E HDWRE o BRI Ke APKZER
(g/em®)  (GPa) (MPa) (MPa+m'?) (10~ %/K)
RB-SiC 3. 034 330 350 4.1 2.67
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