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Finite element analysis and application of beryllium
tip-tilt mirror in space solar telescope
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Abstract: In order to improve dynamic range and effective bandwidth of the correlation tracker in a
space solar telescope, the beryllium was optimally chosen as a space mirror material to fabricate a tip-
tilt mirror of correlation tracker. The finite element model of the beryllium mirror was established and
the mechanical properties of the tip-tilt mirror under inertia and temperature loads was analyzed.
Then, the surface figure and inner stress of the tip-tilt mirror under different working conditions were
investigated. Finally, the mechanical properties between same structure mirror of beryllium and sili-
con carbide were compared. The analysis results show that the final RMS surface figure error of
2.18X10"° mm and PV of 1. 69X 10 ° mm are obtained, the resonant frequency is 1 609 Hz. The be-
ryllium mirror substrate has already obtained, and its optics process is proceeding. The results indi-
cate that analysis results satisfy the technology requirements of the tip-tilt mirror of the correlation
tracker. The inner stress of the mirror is less than yield strength of beryllium material when the tip-

tilt is under inertia and temperature loads, the analysis results of beryllium tip-tilt mirror are better
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than that of silicon carbide tip-tilt mirror.

Key words: space solar telescope; correlation tracker; tip-tilt mirror; beryllium; finite element analy-

sis
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Tab.1 Comparison of performance on reflector materials
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Tab. 2 Dimensions of beryllium tip-tilt mirror structure
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Fig. 1 Finite element model of tip-tilt mirror
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Tab. 3 Analysis results of beryllium and silicon

carbide tip-tilt mirrors in the same structure
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Fig. 2 Structure of tip-tilt mirror
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Tab.4 Analysis results of Be and SiC tip-tilt

mirrors under inertia loads
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Tab.5 Analysis results of Be and SiC tip-tilt

mirrors under —40~70C
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Fig. 12 Substrates of beryllium tip-tilt mirror
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