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The Optimization Design of a Center—supported
Aluminium Alloys Mirror Assembly

YAN Lei, WANG Ling—jie, ZHANG Xin, TAN Shuang—long, HU Ming—yu
(Changchun Institute of Optics, Fine Mechanics and Physics , Chinese Academy of Science , Changchun 130033)

Abstract: In order to ensure high imaging quality of the optical system in a complex environment, an center— supported
mirror assembly structure with a flexible link was designed by finite element optimization. Firstly , beginning with the materi-
al selection of the mirror component, according to the structural envelope demand and theoretically calculating results, the
initial structure of the mirror assembly was designed. Secondly, modal analysis and surface accuracy of the mirror compo-
nent were developed by finite element simulation. Finally, taking the flexible slot dimension and the thickness of the back
support of the mirror assembly as design variables , utilizing optimization method, the first—order frequency and shape of the
mirror assembly were regarded as optimization targets, the initial structure of the mirror assembly was optimized. The results
showed that the first—order frequency of the optimized mirror assembly is 230.1 Hz; under multiple loading conditions , the
surface RMS of the mirror is always less than 1/55 A ( A =632.8 nm) , which can meet the structural design requirements ,
therefore providing a reference for the structural design of the optical mirror imaging system.
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