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Abstract: To ensure that the six-hardpoint positioning system of a 4m silicon carbide (SiC) primary mir-
ror has a sufficiently high natural frequency, the configuration parameters of a six-hardpoint positioning
mechanism are optimized. First, dynamic and natural frequency equations of the six-hardpoint positioning
system of the primary mirror are derived, and the functional relationship between the configuration parame-
ters of the mechanism, axial stiffness of the hardpoint, mass and inertia of the primary mirror, and natural
frequency of the system are established. Next, finite element analysis is used to determine the axial stiff-
ness of the hardpoint used in positioning the mirror. Based on the natural frequency equation and with the
goal of maximizing the first-order natural frequency of the mirror system, the configuration parameters of
the six-hardpoint positioning mechanism are optimized using a genetic algorithm. Finally, a modal analysis

of the mirror system under the optimal configuration is conducted. The axial stiffness of the hardpoint was
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33.044 N/pm. Under the optimized configuration parameters, the first-order natural frequency of the 4m

SiC primary mirror system reached 30. 83 Hz, which is a significant improvement over the initial value.

The optimization method can effectively improve the first-order natural frequency of the six-hardpoint posi-

tioning system of a primary mirror.

Key words: six-hardpoint positioning mechanism; 4 m SiC primary mirror; primary mirror positioning;

configuration parameter optimization; natural frequency
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Tab.4 Natural frequency of the primary mirror system

under optimal configuration parameters (Hz)
68 F 5 F G0 T A R Y T A 2R
BA R B A BRIT T i 45 8
1 30. 83 30.15
2 30. 83 30. 16
3 31.38 30.63
4 33.90 32.54
5) 33.90 32.55
6 47.34 46. 35
7 86. 16
8 86. 16
9 86. 25
10 86.25
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Fig. 8 First to tenth order modes of the six-hardpoint positioning system of 4 m SiC primary mirror under the optimal con-

figuration parameters
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