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Support technique of a deployable unit mirror
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Abstract : Based on the deployable structure of a mirror and the operation principle,the finite element
method was used to analyze the unit naked mirror and some different mirror support schemes. The principa
aim of the naked mirror analyssis to get the numbers of the support points and the ways of the support.
There are three schemesincluding 12-6-1,12-8-1 and 16-8-1 models. Deformation of the deadweight is cal-
culated under the three conditions. The way of 16-8-1 is more suitable than the desgnsof other two. The
optimum design of the support structure is based on the surface figure error and the structure rigidity. Sup-
port subassembly is amended to meet with the mirror surface RMSin the range of 30U m. Deformation of
the mirror with support structure has been calculated. The result is 16.52 nm ,lower than a quarter of the
wavelength ,which indicates the feasbility of the support scheme applied to unit mirror.
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, Fg.1 Sructure of support for deployable mirror work-
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Fig.2 Array of surface support points
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Tab.1 Surface ddformation of mirror by severd
typesof support points

12-6-1 1281 16-8-1

PV (nm) 181.38 203.05 79.63

RM S(nm) 42.71 49.18 16.52
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Fg.3 Sructureof support sub-assembly



, 401

3.3 2

Tab.2 Surface accuracy of mirror with support sub-assem-
bly on different gravity direction

(nm) PV (nm) RMS (nm)
, 47.3 35 8
1g , 128.5 86 17
Patran Nastran 4 ,
2 4
30p m, 3 nm )
PV RMS

Fg.4 A finite dement modd of sngle mirror sub-as
sembly
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