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Design and buckling analysis of TMT tertiary mirror cell assembly

flexure structure

Guo Peng'?, Zhang Jingxu', Yang Fei', Zhao Hongchao', Wang Fuguo'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Thirty Meter Telescope’s tertiary mirror is an elliptical ceramic glass reflector whose major
axis is 3.594 m and minor axis is 2.536 m. Flexure structure was widely used in the mirror’s support
structure to release all the other degree of freedom except those along the support direction. The design
decoupled the axial and lateral support and reduce the thermal stress due to the material mismatch. The
higher compliance would benefit the telescope’s mirror surface under distortion, but the buckling criteria
load would decrease correspondingly, either. So the limit load of each flexure structure should be
calculated as the design input. And the buckling safety factor SFpum Was analyzed for each part under
the limit loads. FEigenvalue buckling analysisand nonlinear buckling analysis were both taken and
compared. Based on the analysis results, the design were optimized iteratively to achieve balanced values
of compliance for all the flexure. The mirror surface error under thermal distortion met the design
requirements.
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Tab.1 Limit load on flexure structure

MB3CA loading 1.8 g gravity/N
Lateral flexure rod 6 707
Axial flexure rod 2069
Small rocker’s pivot 11 208
Axial tripod’s pivot 7378
Large rocker’s pivot 22 294
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Tab.2 Flexure structure parameters

10000 12500

Bucking critical

Component [,t,b/mm Safety factor

load/N
Axial rod 26,1,14 3274 1.58
Lateral rod 20,1.5,14 11 627 1.73
Tripod’s flexure pivot ~ 18,3.5,20 12103 1.64
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Tab.3 TMT mirror surface figure specification

Surf:
urtace errot SlopeRMS allocation/prad  Surface error source

source

Polishing and metrology errors 0.8
Static errors
Static thermal distortion 0.16
Thermal distortion 0.15
Dynamic errors Gravity effect—nominal 0.25
Gravity effect—manufacturing 0.16
Other source errors 0.06
Total allocation 0.89
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Tab.4 SlopeRMS of each sup—aperture

Sub-—aperture Static/purad Dynamic/purad
1 0.023 0.018
2 0.025 0.019
3 0.006 0.005
4 0.025 0.02
5 0.023 0.018
6 0.016 0.012
7 0.012 0.01
8 0.033 0.026
9 0.022 0.017
10 0.014 0.011
11 0.015 0.012
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Fig.9 Mirror surface of each sub—aperture under static and dynamic thermal distortion
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