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Support Structure Design of a Hexagonal Reflect Mirror

YU Fu—nan, ZHANG Chun—yue
(Changchun Institute of Optics, Fine Mechanics and Physics , Chinese Academy of Sciences , Changchun 130033 )

Abstract : The supporting structure of regular hexagonal primary mirror are studied. The material selection, structural form and
dimension parameter design , simulation analysis and experimental verification of the primary mirror components are carried out.
Firstly, according to the requirements , the material selection of the primary mirror is made , the material of the primary mirror is
ZERODUR, and the light— weight scheme is carried out. The final weight of primary mirror with 320 mm opposite side is
about 7 kg, and the lightweight rate is 57%. Secondly, the support of the primary mirror is determined to adopt a three—point
support mode on the back , with the support points distributed in a circle of 184mm , and material selection of the bushing , flexi-
ble joint and A—frame are given. Optimum design of flexible joint is carried out by combining theoretical analysis with finite el-
ement simulation. Optimum dimension parameters are given for flexible joint. The analysis results show that the surface figure
accuracy (RMS) of the primary mirror reaches 3.9 nm and 5.2 nm on the working conditions of 1 g, —2 Cand 1 g,2 C,
which can meet the requirements of optical indicators. Finally, the results of the test of the components show that the surface
shape accuracy is 0.018 9 X\ under gravity and 18 °C, the surface shape accuracy is 0.019 6 \ under gravity and 20 ‘C. the bet-
ter surface precision is obtained , which verifies the rationality of the structure design with having good performance and meeting
the requirements of the system.
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