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Long type scanning mirror with flexible supporting

Zhang Lei, Ding Yalin, Xu Zhengping, Zhang Hongwen, Zhang Jian, Guo Wancun
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: A scanning mirror with the material RB —SiC was designed based on the flexible support,
which could operate in complex environment and the reflection mirror’s surface precision was enhanced.
A lightweight design was conducted on the scanning mirror in the way of combining the triangular
elements and quadrilateral elements on the back-open-architecture; The locations of supporting were
optimized by analyzing the impaction of supporting span on the deformation of mirror. Meanwhile, the
universal-flexible support structure was designed to eliminate stress during alignment process and
alteration of environment. The finite element model of the scanning mirror component was established,
and the surface precision could be 0.023\ according to the calculation; The mirror’s surface precision
was measured by the ZyGo interferometer with the method of autocollimation after calculation, and the
RMS was 0.029A. The static and dynamic imaging tests were compared through the simulation of the
infinite distance target, and the results show the image quality meets well. The imaging stability of the
scanning mirror performs well after flight test of imaging the target on ground, the result shows that the
photograph performs well.
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Tab.1 Optical-mechanical characteristic of material

Thermal . .
Material expansion Young's Poisson’s Density
atent P I modal/GPa ratio /kg - mm~2
RB-SiC 2.5x107° 330 0.18 3.05x10™°
K9 7.8x107° 8.13 0.25 2.53x107°
4J36 2.5x107° 141 0.25 8.1x107°
TC4 7.8x107° 109 0.34 4.44%x107°
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Fig.1 Incircle of light weight unit
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Tab.2 Parameter of incircle calculation

Us Piqua P m E
0.001 51 0.001 26 60 000 0.35 400 000
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Fig.2 Modal of scanning mirror
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Fig.3 Principle of flexible support
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Fig.4 Position of support
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Fig.5 Optimum flow chart of supporting position
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Fig.6 Modal of scanning mirror finite element
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Fig.7 Simulation of gravity deforming
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Tab.3 Result of simulation

Gravity direction Y direction
Ax 0.08
Maximum
displacement Ay 1.86
/pm
Az 0.97
Maximum angle of 0. 9.6
inclination
1" 0, 0.7
PV/nm 49.5
RMS/nm 12.65
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Fig.8 Principle of surface profile verification
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Fig.9 Result of surface profile verification
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Fig.10 Imaging test
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Fig.11 Comparison of imaging test
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(b) Result of dynamic imaging
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