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Design of two-axis flexible support structure for fast steering

mirror in space cameras
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Abstract: The fast steering mirror is a commonly used image motion compensation device in space
cameras. The mechanical properties of the support structure will directly affect the response speed and
closed loop bandwidth of the fast steering mirror system. A fast steering mirror driven by voice coil
motor in a low earth orbit space camera was taken as the research object, and a two -axis flexible
support structure based on cross —shaped flexible hinges was designed, which had the advantages of
compact structure and small center drift. According to the approximate differential equation of cantilever
beam deflection, the mathematical model of the rotational stiffness of the two-—axis flexible support was
established. The main structural parameters of the flexible hinge were selected for the resonant frequency
requirements of the fast steering mirror mechanism, and a modal analysis of the mechanism was

performed by using the finite element software MSC.Patran. The analysis results show that the resonant
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Tab.1 Material properties of the main structures

of the fast steering mirror
Structures Materials  p/gemm™ EMPa n Reference
Mirror Fused 2.19x10%  7.2x10% 0.17 [8]
quartz
Holder 2A12  2.78x107* 7.5x10*  0.28 9
Adhesive  RTV ~ 1.09x10° 22 0.49 [10]
Fexble 1y 443100 100105 034 [11]
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Fig.3 Simplified dynamic model of the fast steering mirror

in the x axis direction
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Tab.2 Physical properties of the wobble assembly

Moment of inertia ~ Moment of inertia

Total mass/g around the x axis around the y axis
JJ/kg - mm? Jy/kg - mm?
214.1 198.15 198.20
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