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Talbe 1 SiC Primary mirror material attribute
Material Dendity/ Young's Poinsson's Coefficient of thermal Coefficient of heat
ateria ) i
(g + cm™?) modulus/(GPa) ratio expansion/ (10 *mm « K') conduction/ (W « m « K)
SiC 3.05 392 0. 25 2.6 156
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(a) Cross-section view
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Fig. 1 Structural sketch of lightweight primary mirror
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(b) Rear view

B2 oA RITHEA

Fig. 2 The primary mirror finite element model
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Table 2 The primary mirror surface figure of different

steady state temperature field

Passive support Free expansion

Steady temperature

Pv/nm Rms/nm v/nm Rms/nm

field/ (°C)
30 414.9 52.4 0.0813 0.0129
25 203.8 26.1 0.0406 0.006 5
0 851.8 106.2 0.1626 0.0259
-10 1274.1 158.9 0.2442 0.0389
-20 1665.1 208.5 0.3254 0.0519
-30 2 061.9 261 0.407 1 0.066 1
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Table3 The primary mirror surface figure of different axial direction temperature gradient

Passive support Free expansion

Temperature

distribution/ (°C)
Optical surface 20. 5

Axial direction temperature
gradient/(‘C)

1
rear surface 19.5

Optical surface 21

2
rear surface 19
5 Optical surface 21
rear surface 18
) Optical surface 22

rear surface 18

Pv/nm Rms/nm Pv/nm Rms/nm

517.5 147.58 579.3 160. 7
716.62 293. 68 1159.7 321.4
1707.12 441,11 1739.1 482. 1
2 071.76 590. 33 3219.6 642. 8
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Table 4 The primary mirror surface figure of different radial direction temperature gradient

Passive support Free expansion

Radial direction temperature Temperature
gradient/(°C) distribution/ (°C)
1 Inner ring 20
external ring 19
5 Inner ring 19
external ring 21
5 Inner ring 22
external ring 19
4 Inner ring 23

external ring 19

Pv/nm Rms/nm Pv/nm Rms/nm
170. 05 37.65 176. 50 37.35
341. 65 75.42 350. 80 74.71
529. 36 113. 32 527.27 112. 65
669. 90 151. 17 702. 39 149.72
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Table 5 The primary mirror surface figure of different internal-external temperature gradient

Passive support Free expansion

Internal-external temperature Temperature
. o o . Pv/nm Rms/nm Pv/nm Rms/nm
gradient/ (°C) distribution/(°C)
Exterior surface 20.5
0.5 ) 93.18 17.8 118. 28 20. 56
inner 19
Exterior surface 20.5
1 . 186. 8 35.7 236.66 41.12
inner 19. 5
Exterior surface 21
2 . 373.65 71.4 475.03 82.23
inner 19
Exterior surface 21
3 . 559.07 107. 2 709. 98 123. 36
inner 18
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Study on the Influence of Temperature and Support Style to the 1. 2m

Sic Primary Mirror Surface Figure

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

Abstract: A 1. 2 m SiC primary mirror FEA model was built to analyze temperature and support style

effects on the large aperture SiC primary mirror, which was applied to the ground based on telescope.

With the primary mirror in passive support and free expansion, influences of steady state temperature

field, axial direction temperature gradient, radial direction temperature gradient, and internal-external

temperature gradient to primary mirror surface figure were analyzed. The result indicates that the

influences of the support style are not obvious, whether passive support or free expansion, and the primary

mirror surface figure is big with temperature gradient. When achieving heat balance, the influence of the

support style is obvious only when the primary mirror free expand, and the temperature influence is small,

surface figure RMS<C0. 02nm/°C. If the primary mirror adopts flexibility or floating support style, the

large aperture SiC primary mirror can be applied to the ground based telescope.

Key words: Temperature; Support style; SiC primary mirror; Surface figure





