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Support Structure Design and Finite Element Analysis of $440mm

Vehicle-mounted Telescope

Wang Liangiang, Zhou Di*, Gao Minghui
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)
Abstract: In order to design a vehicle mounted off-axis telescope system that meets the requirements of vehicle transportation and working
conditions, taking the main mirror support structure of the $440 mm vehicle-mounted off-axis telescope as the research object, the main
factors affecting the surface accuracy of the vehicle-mounted off-axis telescope were analyzed, and the influence of the single—point and multi—
point support schemes of the telescope on the surface of the telescope was theoretically analyzed and determined, the support scheme using
single—point support was adopted, and the supporting structure of the mirror was designed by UG software, the three—dimensional model was
obtained. Using the finite element simulation method and Patran software, the gravity loads along the X, ¥ and Z directions were added to the
mirror support structure, and the static analysis and modal analysis of the mirror assembly were carried out. According to the temperature
environment load under vehicle use, 60 °C temperature field load was added to the mirror support structure in the simulation environment, and
the temperature deformation of the mirror assembly was analyzed. The analysis results show that under the action of gravity load in three
directions and 60 °C temperature field load, the surface accuracy of the telescope assembly using single—point support is better than A/30 and
PV value is better than A/6 (A=632.8) nm; the fundamental frequency of the telescope component is 292.17 Hz, which is greater than the
technical requirement of 200 Hz; the final result shows that the single—point supporting structure of the telescope designed can be used in a
vehicle-mounted environment.
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