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Lightweight Design and Analysis for a Theodolite
Based on Finite Element Method

HOU Jianmin*? ZHUO Renshan* SUN Ning'
1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033

2.Graduate School of the Chinese Academy of Sciences Beijing 100039
Abstract The primary mirror of atheodolite was studied by finite element method. The rel ationship between surfacefigure
deformation PV andRMS and optica axis directions was gotten when the optical axis pointed to different angles. Based
on the results of solid mirror  two lightweight structures were designed and compared  and the relationship between sur-
face figure deformation and mirror thickness was studied. The results show that the lightweight structure  is better  and
the surface figure deformations areless  when the mirror thicknessis thicker. It satisfies the requirement of design.
Key words finite element method theodolite primary mirror lightweight surfacefigure
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Fig.1 Sketch of support for primary mirror
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Fig.2 Changing of PV and RMSvs. angle a
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Tab.1 Surface figure deformation of two lightweight
structures
- PV RMS MAX
Masr Soossar Barnes “ (hm) (nm) (hm)
Sheng Richard * 0° 46.8 8.02 324
50.4%
90° 47.8 6.83 36.5
0° 67.4 7.66 55.7
46.4%
5 920° 68.2 8.26 53.8
17.78 kg
504
PV 47.8 nm RMS 6.8 nm
PV 46.8 nm RMS 8.0 nm
PV RMS
35
ULE 4 5 a=90° a=0°
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17.78 kg 50.4
PV 47.8nm
RMS 6.8 nm PV 46.8
nm RMS 8.0 nm

3
>10mm
4 q=90° 5 a=0°
PV RMS
Fig4 Deformationof prima Fig.5 Deformation of prima-
ry mirror surface as a=90° ry mirror surface as a=0°
2
Tab.2 Surface figure deformation vs. mirror thickness
PV RMS MAX
(kg) (hm) (hm) (hm) 1 . M . 2002.
5 14.9 57.4 9.4 303 2 - J.
10 163 62.9 9.3 448 1997 56 69-80.
15 17.8 47.8 6.8 36.5 3 ’
20 19.2 485 75 36.1 - 2005 27 4 78-82.
25 20.7 34.7 6.5 2.4 4 ) D
2004.
2 5 .
10 mm J. 2000 8 6 518-521.
10mm 6
PV RMS D . 1997.
7 . J
2006 14 1 48-53.
5 8 BarnesW P. Optimal Design of Cored Mirror Structures
J . Applied Optics 1969 8 6 1191-1196.
9 BarnesW P. Hexagonal vs. Triangular Core Lightweight
Mirror Structures J . Applied Optics 1972 11 12
1 ¢ 2748-2751.
PV RMS o 10 RichardRM Malvick A J. Elagtic Deformation of Light-
o -10° weight Mirrors J . Applied Optics 1973 12 6 1220

—1226.



