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Design of the primary mirror support of equatorial telescope
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Abstract: The primary mirror surface deformation of equatorial telescope is affected by the composite
motion of polar axis and declination axis. According to the complicated mode of motion, the axial and radial
supports on @700 mm primary mirror were designed to meet any load cases. Some utmost load cases were
analyzed with the finite element analysis software MSC.Patran/Nastran when the mirror was level and
vertical. As a result, when the mirror is level, the surface deformation error PV value is 19.33 nm, RMS
value is 4.47 nm; when the mirror is vertical, as the polar angle 6 is 0°, the surface deformation error PV
value is 16.19 nm, RMS value is 1.26 nm, as the polar angle 6 is 30°, the surface deformation error PV
value is 13.33 nm, RMS value is 1.19nm. The results satisfy all the precision requirements RMS<A/20,PV<
M4(A=632.8nm ), and it proves that the support way is feasible.
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Tab.1 Zerodur attribute parameters
R, =(V 6 /12)D=0.204 12D 3)
Density p/t-mm™ Elastic ratio E/MPa Poisson’s ratio u
2.53E-9 91 000 0.24 R,=(V'6 /6)D=0.408 25D (4)
R;=0.30374D (5)
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Fig.5 Mirror deformation nephogram as 6 is 0° (unit: mm)
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