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Design of Support for Large Aperture Primary Mirror
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Abstract: Support technology of large aperture space mirror is one of the key points for space camera development. The
influences of stiffness, strength and thermal dimensional stability of the mirror component were considered in the process
of support structure design. A support for @ 980 mm primary mirror in Cassegrain space telescope was designed. The
support scheme of six points support on back was proposed in which three points were main and the others were assistant.
The problem that surface figure accuracy of large aperture primary mirror meets the demand in the gravity load, but out of
errors under the load case of uniform temperature change was solved by adding flexible support. By adopting finite
element analysis technique, the static and dynamic as well as thermal characters of primary mirror were analyzed.
According to the analysis results, structural parameters of the flexible support were adjusted, and then reduce the
influences of gravity, assembly stress and thermal stress on the primary mirror. Analysis and test results indicate that
surface figure accuracy of the mirror reaches to PV<A/10, RMS<A/50 (4=632.8 nm), the first natural frequency is 116 Hz,
and the maximum stress is 65 MPa in the vibration test, which can meet the requirements for the primary mirror.
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Fig.2 Model of primary mirror component Fig.3 Flexible support part
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Fig.4 Sketch map of distortion of flexible hinge under moment Fig.5 Improved flexible support part
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Table 1 Material properties of primary mirror component

Materials D_esnsity P , Young’s modulus CE;f Poisgon’s
/107 kg-mm E /GPa a/(107/°C) ratio p
RB-SiC 3.06 340 2.5 0.2
4J32 8.1 141 2.5 0.25
) TC4 4.4 109 9.1 0.34
B 6 e TR SiC/Al 2.94 180 81 02

Fig.6  Finite element model of primary mirror component
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Fig.7 The first 4-order modes of primary mirror component
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B8 AL ) KB K

Fig.8 Dynamic tests of primary mirror component
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