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Finite Element Analysis for Surface Shape Deformation of Photo-Electronic
Theodolite Primary Mirror
Abstract

Tan Fanjiao Qiao Yanfeng Li Yaobin Gao Huibin Liu Zhichun

(Changchun Institute of Optics, Fine Mechanics and Physics . Chinese Academy of Sciences ,
Changchun , Jilin 130022, China)
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In order to get reflection surface deformation after assembly of support system, the finite element method (FEM)
is used to analyze the primary reflection mirror structure. Surface shape and self-weight deformation of a corbeling system at
different tilted angles are analyzed, and deformation displacement on evey pitching height of mirror surface and its corbeling

system are obtained. The anlaytical results show at different tilted angles, displacement in Z direction is more than that in X
deformation is about 0.5 and bends the mirror surface.
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and Y direction, and its maximal displacement is 1.4 pum that translates the reflection surface and changes the focal distance.
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The deformation of X (slewing axis) direction is 0.01”. And the Y direction is the mirror tilting direction, and its
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Table 1 Peak value of nodes on mirror reflection surface in X, Y, Z direction

Tilt angle /(") X /mm Y /mm Z /mm Note
—90 7.32X10°° 2.24X107" —7.29X107* In vertical state
—60 9.13X10°° 2.23x10°* —1.17X10°
—45 9.59X107° 2.02x10* —1.31X10°
—30 9.71X10°° 1.71X10°* —1.40X10°
0 1.02X107* —8.94X10°° —1.43X107° In horizontal state
30 9.82X10° —1.76 10" —1.42X10°
60 8.38X10°° —2.27X10"* —1.18X107°?
90 —6.95X107° —2.29X107" —7.48X107"
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Table 2 Root-mean-square value of nodes on mirror

reflection surface in X, Y, Z direction
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Table 3 Displacement of No. 870 node changing with tilted angle

X Y 4 Total
Displacement /mm Angle /(") Displacement /mm Angle /(") Displacement /mm  displacement /mm
2.641X10°° 0.0066 2.036X107" 0. 506 —3.698x10"" 4.222X10°"
5.300X10°°¢ 0.0132 2.003X107" 0.498 —7.364X107" 7.632X107°
6.376X10"° 0.0158 1.805X107" 0. 449 —8.796X107" 8.980Xx 107"
7.180X107° 0.0178 1.500X 107" 0.373 —9.824x107" 9.938Xx107"
7.779X107° 0.0193 6.624X107° 0.165 —1.042X107* 1.044%x107°
6.936X10"° 0.0172 —2.861X107° —0.071 —8.989X107" 8.994X107*
6.030X10"° 0.0150 —7.216X107° —0.179 —7.615X107" 7.649X107"
4.876X107° 0.0121 —1.091Xx107* —0.271 —5.918x107" 6.018Xx107"
2.152X107° 0.0053 —1.537X107* —0. 382 —2.028X107" 2.545X107"
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Table 4 Meshing amount of primary mirror system and

computational convergence error
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