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Design of new type spaceborne lightweighted primary mirror support
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Abstract: In order to satisfy the development requirement of spaceborne telescope primary mirror, a
design of lightweighted primary mirror sub-assembly structure was presented. The influences of the
material thermal math, lightweight pattern and the optimal support structures were considered during
the mechanical/thermal design process. A high resolution Cassegrain optical payload with $650 mm
primary mirror was designed,in which its specially support system could keep both high rigidity of
structure and fine stability of thermal dimension. By considering the telescope manufacture and work
station, the reasonable and optimal structure of the primary mirror sub-assembly was taken finally,
analyzed results show its PV is less than A/10, which can satisfy the requirement for the high resolu-
tion satellite primary mirror design.
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Tab.1 Material properties of primary mirror sub-assembly

- W o MR AL ZRAK REL
(10 % kg/mm®) E(GPa) n a(1075/°C)H
RB-SiC 3.05 400 0.18 2.5
4J36 8.1 141 0. 25 2.5
SiC/Al 2.94 180 0. 20 8.1
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Fig. 1 Lightweight hole shapes
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Tab. 2 Facesheet thicknesses of different structure forms

Structure forms  Triangular Square  Hexagonal
¢ value 0.001 51 0.001 26 0.001 11
Facesheet

4.2 4.7 5.6

thickness / mm
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Tab. 3 Comparison of two structural forms

Structure forms Triangular Hexagonal

Lightweight ratio/ % 70 67
Maximal displacement/nm 14. 2 20.1
First-order natural frequency/Hz 3 021.2 2 531.4
Von mises stress/MPa 0.026 0.035
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Fig. 2 Lightweight primary mirror model
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Fig. 4 Deformation of primary mirror
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5 HEARZMERIT

Fig.5 Basic flexure elements
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Fig. 6 Flexure mounting of mirror
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Fig. 7 Equivalent rigid lengths of flexures
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Fig. 8 FEM model of primary mirror component
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Tab. 4  Deformation figures of primary mirror sub-as-
sembly
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Fig. 9 Optimum design flowchart of primary mirror sub-assembly
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