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Passive support system of light-weighted SiC primary mirror
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Abstract: For a SiC mirror with larger thermal expansion coefficients, a passive support system for
light-weighted SiC primary mirror with thermal decoupling ability was designed by combing a A-
Frame flexible tangential rod lateral support structure and a mechanical Whiffletree axial support
structure. To obtain the effects of the A-Frame flexible tangential rod lateral support structure on the
primary mirror surface, thermal decoupling and the stiffness of the support system, the support effect
of the support system was analyzed by using Finite Element Analysis (FEA) with ANSYS. And
actual support system was also tested. The tested results show that the distortion error change(RMS)
of primary mirror caused by the support structure is less than 13 nm in horizontal and vertical states.
The worst mirror surface error change(RMS) is 1. 9 nm at the ambient temperature from 14°C to 23°C
in a laboratory. The dynamic properties of the support system including mirror are also tested. The
first natural frequency of support system is 52. 7 Hz and the same analyzed result is 63.0 Hz in
theory. Moreover, the first six vibration modals are consistent well in both theoretical and
experimental results. Finally, it concludes that this support system has excellent support effect and

shows both good stiffness and thermal decoupling capability.
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Fig. 1 Schematic diagram of support mechanism
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Fig. 2 Scheme of FEA model
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Fig. 3 Gravitational distortion analysis results
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Fig.4 Thermal analysis results
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Tab.1 Description of primary mirror mode
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Fig.5 Measuring experiment of strip support

4.2 #WHIZTEFEEELN

W T2 B8 e e BN P Bh S B R g i OB
B EAKCE P ROIR S EOE R R TE W
R TH AT HEAT R . 'l R A % I A (]
6 Ca) I8, E BT I A0 6 (b) B/, 32 45 455 1 1
JE& RMS (B 67. 5 nms SRl AT B 9 0 4 e & 4o
K 7 Fis . w7 (b) s . B85 i
N 68.6 nm,

Ca) T 0 o 52 2 2

(a) Experiment device of vertical measuring

(b) T 7 ) 1 45 2R
(b)Result of vertical measuring
Bl6 I I S
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Fig. 9 Modal measuring experiment
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Tab. 2 Primary mirror mode measuring results

Brk B/ Hz PRELRE IR
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