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Elastomer support for large survey telescope corrector
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to explore the origin and evolution of the universe, the large survey telescope will
break through the existing detection depth and observation area to help humans solve more scientific
frontiers unresolved issues. The meter —level corrector is different from ordinary transmission optical
systems. To make the performance of the corrector meet the design requirements, the basic principles and
general methods of lens support design were summarized and analyzed, a finite element model of
elastomer support was established, and the analysis of key parts in the support structure was optimized.
At the same time, the displacement and deformation, stress changes and imaging quality changes of the
lens and the cell under different gravity loads were considered. The results show that when the elevation

angle changes from 0° to 90°, the normalized point source sensitivity (PSSn) value of the elastomer
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support at least 0.973 1, and its surface shape error, stress and displacement also meet the system design

requirements. The work has guiding significance for the design and optimization of similar large aperture

systems.
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Tab.1 Rubber hardness and elastic moduli ,85=4.75,t=1.6 mm,
conversion ,
Hardness Elastic Shear Bulk , RTV
IRHD or modulus, modulus, k modulus,
shore A EJMPa G/MPa E./MPa 10 mmx10 mmx0.9 mm,
35 1.158 0.365 0.89 979.055 RTV 1.8%,
_ _ 0.6%, S
45 1.765 0.524 0.80 979.055
ANSYS Workbench
55 3.171 0.793 0.64 1 061.792
R RTV >
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Tab.2 Calculation results of elastomer size
N K, Qpry /T L Gimple /mm ! etuzio /T T\fyencn /ML Mean /ML a/mm E_ /MPa
5.5 2.82 5.58E—04 1.628 1.570 1.538 1.579 34.738 125.952
5.25 2.81 5.56E—04 1.634 1.570 1.538 1.581 33.200 115.044
5 2.8 5.54E-04 1.640 1.570 1.538 1.583 31.658 104.643
4.75 2.78 5.50E—04 1.652 1.570 1.538 1.587 30.150 94.749
4.5 2.77 5.48E-04 1.658 1.570 1.538 1.589 28.599 85.363
4.25 2.75 5.45E—04 1.670 1.570 1.538 1.593 27.079 76.485
4 2.75 5.45E—04 1.670 1.570 1.538 1.593 25.486 68.113
3.75 2.74 5.43E-04 1.676 1.570 1.538 1.595 23.924 60.249
3.5 2.73 5.41E-04 1.682 1.570 1.538 1.597 22.358 52.892
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Fig.7 Results of lens analysis of elastomer support
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Tab.3 Analysis results of different gravity angles

Analysis m L:: m Facel Face2 PSS Le:lltsri
result/(°) ™ pMS/nm - RMS/nm n cccentre
stress/MPa error/mm
0 0.203 4.492 4.874 0.982 6 1.42E-04
45 0.164 4.173 3.711 0.996 5 7.50E-05
920 0.144 6.932 6.591 0.998 2 4.80E-05
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Fig.8 Structure diagram of lens cell
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Fig.9 Displacement of the lens cell
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Fig.10 Stress change of change the lens cell
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