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Abstract A parametric design method for flexure supporting of the optical space remote sensor is presented to raise
the design efficiency. The demands of flexure supporting deformation in the cases of temperature changes and
assembly error are analyzed separately. The compromise programming method is used to establish optimal function
of flexure supporting. Taking the flexure supporting used in the primary mirror of optical space remote sensor as
example, the parametric design is provided in detail. After parametric design, the fundamental frequency of the
flexure supporting is 88.8 Hz, the root mean square (RMS) of the mirror surface is 5.3 nm, when the temperature
rise 4 ‘C. The RMS is 12.9 nm when the assembly error is 0.1 mm, the RMSis 5.0 nm when 1 g gravity worked.
The performance of flexure supporting significantly develops and all the design meets the targets. Computer
automation design is applied during the design process, which greatly reduces the investment of human beings and
the cycle of design at the same time.
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Fig. 1 Analysis of engineering requirement. (a) Primary mirror expand (shrink) when the temperature changes;

(b) primary mirror rotate when assembly error occurs
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Table 1 Design indexes of flexure supporting

Fundamental RMS of 1 g gravity with RMS of 0.1 mm RMS of 4 °C temperature
frequency /Hz horizontal optical axis /nm assembly error /nm changes /nm
80 6 15 6
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Fig. 2 Initial topological structure of flexure supporting
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Fig. 3 Parametric model of flexure supporting
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Table 2 Parameters of {lexure supporting

Parameter Initial value /mm Variation range /mm
[1 2 1~4
12 2 1~3
[3 2 1~5
4 4 3~10
[5 15 12~20
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Fig. 4 Flow chart of parametric design
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Table 3 Optimized results of flexure supporting

Parameter Initial value /mm Variation range /mm Final value /mm
[1 2 1~4 2.8
12 2 1~3 1.3
[3 2 1~5 2.5
4 4 3~10 8.2
[5 15 12~20 18
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Table 4 Results of flexure supporting parametric design

Fundamental RMS 1 g gravity with RMS of 0.1 mm  RMS of 4 °C temperature
Design process
frequency /Hz  horizontal optical axis /nm  assembly error /nm changes /nm
Initial topological structure 53.8 19.6 8.7 6.6
Initial size 77.0 19.0 11.6 6.8
Final structure 88.8 5.0 12.9 5.3
Improvement 64.5% 74.5% —48.2% 19.7%
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Fig. 6 Relationship between fundamental frequency and RMS of mirror surface caused by assembly error
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