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Structure design of backside bipod flexure mount for space reflector

ZHOU Yuxiang, SHEN Xia
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: To satisfy the requirement of thermal adaptability and limited space, a kind of bipod flexure mounts for space
reflector ( 355mm) made of super low expansion coefficient glass was designed by finite element analysis ( FEA) method.
Firstly, the basic design principles of bipod flexure were studied. The advantage of bipod structure, compared with three points
backside structure, was discussed from the view of freedom. Secondly, simulation analysis and optimization design were carried
out for the influence of dimension parameters of support structure and flexure hinge on the surface figure accuracy. The
intersection position of supporting foot extension line should be the key design parameters and the bonding position should be
designed respectively. The results indicate that backside bipod flexure mounts after improved design has fine thermal adaptability
and can effectively discharge the load caused by thermal variation, and has fine supporting ability and dynamic stiffness at the
same time. root mean square of surface figure accuracy reaches 3. 68nm, after reflection mirror mounting, and the first order
frequency of assembly is 123.41Hz. The data can meet the design requirements. This study can supply the meaningful reference
for future structure design of backside bipod mounts.
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Fig. 1 Theoretical models of two types of mount

a—bipod mount b—three points backside mount
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Fig.2  Arrangement manner of bipod
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Table 1 ~ Material properties of primary mirror components

erial density p/ Ym;n% ® yield strength Poisson’s CTE o/
materials 3 . -3 modulus /MP: . —61 -1
(10°kg * m ™) £/GPa (8 a ratiop 10 7°K
TC4 4.43 109 860 0.31 8.8
4)32 8.13 148 276 0.29 0.31
ULE 2.210 67 — 0.17 0.015
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Fig.3 Sketch of support structure of reflector
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Fig.4 Structure of flexure hinge and its theoretical model
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Fig.5 Influence of blade thickness and radius of fillet on flexibility
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Fig. 6 a—sketch of adhesive position d; and bipod apex height d, b—in-

fluence of bipod apex on reflector
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Fig.7 a—sketch of design b—sensitivity of RMS with respect to the dif-
ferent dimensional parameters of mirror and flexure c¢—influence of
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Table 2 Frequencies of different orders

modal 1 2 3 4 5 6

frequency/Hz  123.41 194.31 222.38 245.77 315.12 369.99
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Table 3 Comparison of back board material properties and thermal adapta-

bility
. density range of
material p/(10%kg - m %) expenses temperature 7/°C
aluminum alloy 2.80 low +8
HT8 2.88 high +16
TC4 4.43 medium +17

4132 8.13 high +37
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