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Abstract: In order to study the effect of support system on surface deformation error of theodolite primary mir—
ror at different working angles under gravity the 600 mm primary mirror finite element support models in pro—
cessing state and working state are built using Abaqus software and the gravity deformation analysis of the pri—
mary mirror is also carried out. Then the related surface deformation tests of the primary mirror at different
support systems are carried out using 4D interferometer. As a result the surface deformation errors RMS of the
primary mirror at strip support system and mirror room support system are 16.18 nm and 16.90 nm respective—
ly. The surface deformation errors of ideal primary mirror in varied elevation angles are analyzed by the finite
element method. Combining with the surface deformation error in itself it is found that the surface deformation

error of the primary mirror increases gradually in the process of the optical axis changing from horizontal direc—
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tion to vertical direction and the maximum RMS is 19.58 nm. This shows the primary mirror chamber support

system has an excellent supporting performance and can satisfy the engineering requirements. It is also verified

that the finite element theoretical model of the primary mirror chamber support system is accurate.
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Tab. 1 Material parameters of primary mirror
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Fig. 4 Finite element model of primary mirror chamber
support system
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Fig. 3 Support structure configuration of 600 mm pri—

mary mirror
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Tab. 2 Material parameters of iron-nickel alloy

4J32 and rubber

pl
E/MPa ( kg/mm?®)

4)32 141 000 8 100
7.84 1 000
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Fig. 5 Displacement pattern of primary mirror when op-

tical axis is horizontal
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Fig. 6 Surface deformation error RMS of primary mirror

at different elevation angles
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Fig. 7 Primary mirror surface tested at ( a) strip sup—
port system and ( b) primary mirror chamber

support system
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Fig. 8 Surface deformation pattern of primary mirror at
(a) strip support system and ( b) mirror cham—

ber support system

Fig. 9 Surface deformation error RMS of primary mirror

in working state
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