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Optimal design of ¥620 mm ground mirror assembly

Lan Bin'?, Yang Hongbo®, Wu Xiaoxia', Wang Fuguo', Guo Peng'
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3.Suzhou Institute of Biomedical Engineering and Technology, Chinese Academy of Sciences, Suzhou 215163, China)

Abstract: In order to obtain the optimal design of the 3620 mm ground mirror assembly, the parametric
model of mirror and its support system was established and the thickness of mirror, the support position
and design parameters of flexible support structure were optimized based on the parametric model. Firstly,
the kinematic restraint design principle of the 620 mm ground primary mirror support system was stated.
Then, flexibility matrix and thermal equivalent force of flexible support was deduced from the theoretical
perspective, a parametric model of mirror assembly was established to facilitate the optimization iteration,
and the parametric model was compared with solid element detailed FEM model in multiple static

loadcases in term of the RMS and the first six eigenvalues of the support system. The calculation error

%% B 81 .2016-05-09; f&1T HH#A :2016-06-17

E€WA . KA AR R4 (11403023)

YEE B A . 20 (1989-), B - 4E |, FEMNFOUHLR GRS SO0 7 M 5T . Email:lanbin169320@126.com

SImE I AU (1963-), 5 BFFE 0L, T AR W, ERNFOUHL R R T BB RR BRE TRHR L — 1Ak J7 i B oe .
Email:yanghb@sibet.ac.cn

0118001-1



ok AR

%185

www.irla.cn

% 46 %

was less than 10% of the results to verify the validity of the parameters of the model. Finally, based on

the theory of radial basis function approximation model, the multi —objective optimization of the

parametric model was possessed in Isight environment. After obtaining the Pareto front of multi-objective

optimization, the two objectives of optimal design system was weighed. The proposed optimum design

method has better applicability in engineering and can provide reference for the optimization design of the

same type of mirror assembly.
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flexibility matrix;

multi-objective optimization design
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Fig.1 Flexible unit commonly used in engineering
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Fig.2 Force deformation along the x—axis of flexible beam unit
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Fig.3 Mirror assembly structure
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Fig.4 Deformation of flexible support structure caused by

rise of temperature
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Fig.5 Beam and circular notch flexible unit
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Tab.1 Flexibility coefficient of beam and circular
notch flexible
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Fig.6 3D solid and parameter shell FEM of primary mirror
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Tab.2 Statics surface deformation cloud chart and RMS plot
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