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Analysis on structural parameters of light-weighted mirror

ZHANG Ge,ZHAO Wen-xing
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Chinese Academy of Sciences , Changchun 130033 ,China)

Abstract: By theoretical calculating, the structural parameters of four kinds of materials used in fabri-

cating light-weighted mirror for space camera were analyzed. These materials are ULE, Zerodur, Be

and silicon carbide (SiC). The properties of the four kinds of materials were compared with each oth-

er. Then two kinds of light-weighted mirrors with sandwich and open back structures were also com-

pared. The results show that the better material for space mirror is the SiC and the better structure

for space mirror is sandwich structure. The SiC mirror with $500 mm and sandwich strcture according

to the structural parameters was fabricated.
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Tab.1 Properties of typical mirror materials

I MR AR PSR R EELES Lo R 2 HALAS
o(g/cm’)  E(GPa) v a(107°/K) K(W/m+K) (GPa+cm’/g) 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
%% (Be) 1. 85 287 0.07 11.3 216 155.1 <1.0
ALk
3.04 340 0.14 ! 170 111.8 >2.0
(RB-SiC)
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Fig. 2 Light-weighted mirror structures
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Fig. 3 Light-weighted mirror structures with square

rib pattern
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Tab. 2 Thickness of mirror front faces
M B ULE  Zerodur #% (Be)# ik fik (RB-SiC)
R F . )
5.75 8.14 24.03 28.90
£(X10%)
JIT % % T JEE
0. 81 0.72 0. 50 0.47
(cm)
EALA T FR T
. 1,79 1.82  0.925 1.43
(g/cm?)
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Tab. 3 Ratio of diameter to thickness of solid structure

FAtEE kL ULE  Zerodur % (Be) i fb i (RB-SiC)
S5 F AR )

5.6 8.0 8.5
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Tab. 4 Thickness of three kinds of structures
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BER R ¢ (mm)
X R e 5 B _
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Tab.5 Weight of three kinds of structures
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Fig. 4 Light-weighted SiC mirror blank with sand-
wich structure made by CIOMP
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