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Structural Performance Analysis of Large Aperture Telescope

Based on HyperMesh and ABAQUS Combined Simulation
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Abstract: A detailed finite element model was established in HyperMesh for a 2 meter class large aperture telescope , and
the changes of the mean displacement, mean inclination of the main optical components with the angle of pitch were ana—
lyzed under the gravity load based on HyperMesh and ABAQUS combined simulation. In addition, the influence of static
wind load and random wind load on the surface shape and pointing accuracy of the optical components of the telescope was
analyzed in order to simulate the actual working conditions of the telescope. The analysis results showed that under the
gravity load, the mean displacement of the primary and secondary mirrors decreased with the increase of the pitch angle,
and the change trend of the mean inclination was opposite to the mean displacement. When the optical axis of the main
mirror was pointed in horizontal direction, the RMS value of the primary mirror under the static wind load were 3.32 nm,
and the RMS value of the primary mirror under the action of static wind load and gravity load were 19.91 nm. Pressure
spectrum of random wind load would lead to 0.941 5" optical axis pointing error to the main optical component, which met
the requirements of optical design.
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