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Structural design of 1.5 m mirror subassembly for space camera
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Abstract : The subassembly of a 1.5 m diameter primary mirror in a space camera was researched and the structure F RSS
system of subassembly for the primary mirror was designed. RB-SiC was chosen as the material of the primary mirror,
the lightweight design, support scheme and the structure design of the concrete support were analyzed, and a mirror

structure with a mass of 131.9 kg and lightweight ratio of 81% was obtained. The support structure of the primary b ZESk
mirror was designed after determining the basic configuration of the primary mirror. Then, a flexible support structure s
was reasonably designed to adjust the force, thermal environment adaptability and vibration resistance. Finally, the F R
Finite Element Method (FEM) was used to analyze the performance of the subassembly of the primary mirror =

synthetically. The experimental results show that the surface figure accuracy(Root Mean Square,RMS) of the primary
mirror reaches 0.025A(A=632.8 nm)under the action of gravity of 1g and the changed scope is 0.01A(RMS) in the
(20+4) °C temperature environment. The first order natural frequency of the subassembly of the primary mirror is
95.8 Hz and the error obtained by the FEM is 4%. It demonstrates that the static stiffness, dynamic stiffness, and the
thermal environment adaptability of the subassembly of the primary mirror have met the requirements of design
criterion.
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