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Abstract: To locate accurately a large aperture primary mirror with balance weight support and Whif-
fletree support in the primary mirror cell, a lateral positioning method for the large aperture primary
mirror was proposed based on the kinematic constraint. The principle of kinematic constraint was in-
troduced, a design scheme of lateral positioning system for the primary mirror was proposed including
the selection of location points and the design of flexure hinges and location bases, and then a lateral
positioning system was implemented. With finite element method, the influences of the lateral positio-
ning system on the large aperture primary mirror system was analyzed in several aspects, such as sys-
tem location, resonant frequency and mirror surface profile. As the results, it shows that the resonant
frequency of the primary mirror reaches 13. 6 Hz, the average displacement of the primary mirror is

—355. 863 nm along the Y-axis direction, and the primary mirror surface profile is uninfluenced.
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These parameters all meet the design requirements of this lateral positioning system. Experimental re-
sults verify the engineering signification of proposed lateral positioning system on the design of sup-
port and position systems of primary mirror in large aperture telescopes in the future.
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Fig. 1 Three-point lateral positioning based on kine-
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Tab.1 Force at end of three positioning rots in plan A

(N)
X Y VA
A 0.000  —0.047 0. 000 0. 047
B 2.093 —3.653 0. 000 4,210
C —2.093 —3.653 0. 000 4,210
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Fig. 6 Plan B of lateral positioning points of primary mirror
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Fig.7 Flexible-hinge used in primary mirror lateral

support and positioning system
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Fig. 8 Schematic diagram of positioning base (posi-

tioning rod in left side is not shown)
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Fig. 9 Finite Element Model (FEM) of primary mir-

ror assembly system
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Tab. 2 Displacements and rotation angle of primary

mirror in different states

X /nm 0.015 —0.003
Y /nm 0.152 —355.863
Z /nm  —2325.943 —0.017
X /(" —0. 000 0.001
/(" —0. 000 —0. 000

Z /(" 0.207 —2.298
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Fig. 11 First order resonance of primary mirror with
positioning system
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Tab. 3 First three resonant frequencies of primary
mirror support system
/Hz /Hz
1 Y 0.6 13.6
2 Z 0.7 20.8
3 X 2.0 31.9
12 RMS
4.3 Fig. 12 RMS values of surface profile of primary

mirror under different pitching angles
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