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Extracting zero-gravity surface figure of
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Abstract: In order to estimate the SiC mirror surface figure under the space zero-gravity environment, extrac-
ting zero-gravity surface figure of SiC mirror by orientation reversal under ground environment was studied.
Firstly, the principle of extracting zero-gravity surface figure by orientation reversal is introduced. Secondly,
the effect of orientation reversal on mirror surface figure is analysed by finite element analysis software. Then,
according to the flow chart, mirror surface figure of 0° and 180° conditions are tested successively, and the ze-
ro-gravity surface figure is obtained by average two measurements. The data indicate that the RMS value of the
ground zero-gravity surface figure of mirror is 12. 3 nm, which meets the design requirement. Last, data credi-
bility is analysed and confirmed. The obtained results indicate the mirror surface figure in the zero-gravity en-
vironment of space, which has important significance for optical fabrication and alignment of mirror.
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Fig.1 Schematic of orientation angle of mirror
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Fig.2  Structure sketch of mirror assembly
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Tab.1 Material properties of mirror assembly
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Fig.3 Flow chart of extracting zero-gravity surface fig-

ure of mirror

3.3 (AESH

FEHL TN T K R b S SRy A4
5T i 2= A i A& A= A Ak, FRATTRT LAXT I £
S 1A i TR AS A i 34T TR 40 A i (6)
AL, BB AN O AR ZS 4% 21 180° 4R, Ty i A8
s TR AR A =AY ARSI 05
S AR AR X T TR 52 e 05 3553 B vT ARG A6 R 07 28
far X AT 5% W ()45 BT, AN [R] 9 2, IG5 2 e
INAE S S8 IR T 30 0 2 g

i B A3 R B B4 MSC A w1 Patran
5 Nastran, B JLATHERL S A Patran 7, X570
ATHNE AS R 7, e 240 A R OTEERY dn 1] 4 i
VNN ARivh b 2 DN o Ue - WA O £ o i ) [| IO Y
JrEkdar, ) SRR R O AR . A R
TJUHHT SORDTE R 255 45 2 1 SO 8 B TR AR T
o ENE S Frs , B AT 5 T R R 22 PV (H
% 0.1220 (77.2 nm), RMS f{f & 0.021A
(13.3 nm) W58 J& U6, 77 67 S ) 5, 5 45 1Y) T
JEAR L f: RMS {H ) 13. 3 nm,

K4 RN ROCRA

Fig.4 Finite element model of mirror assembly
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Fig.5 Deformation graph of mirror surface
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Fig.6 Diagram of test scheme
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Fig.9 Calculation results for variation of surface figure

and zero-gravity surface figure
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