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Optimized design of single-axis supported SiC mirror with aperture
of 460 mm
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Abstract: In order to simplify the support method of the mirror of a ground-based telescope and ensure the
imaging quality and accuracy of the telescope, the optimization design of a uniaxial supported SiC mirror
with 460 mm aperture was studied. First, a uniaxial support scheme for materials with similar linear expan-
sion coefficients and a fan-shaped mirror back structure were determined. Advanced SiC sintering techno-
logy was used to prepare anisotropic structures according to the support structure and the material character-
istics. Combined with optimization design theory, the mirror was designed to be lightweight while meeting
the required accuracy. The optimized mirror weighs only 4.82 kg, and the RMS of the horizontal simulation
analysis of the mirror is A/51.4. After actual engineering verification, the accuracy detection results of the ho-
rizontal state under the mirror support are found to be better than A/42. The lightweight effect is significant
and meets the requirements of practical use. This research provides a theoretical foundation and technical re-

serve for engineering projects.
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Tab.1 Properties of mirror’s materials commonly used

p(g/em?’) E(GPa) v a(107%/K) K(W/m*K) E/p(GPascm’/g)

Zerodur 253 93 024 0.0l 1.46 36.8
ULE 221 67 0.17 0015 13 30.3
Fused = 00 746 0167 056 36.9
silica

SiC 27 390 0.14 24 185 111.8
K9 252 813 025 7.8 1.207 32.1
Be 185 280 025 114 160 151
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Tab.2 Analysis of SiC mirror characteristics
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Fig. 1 Support method for mirror
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Tab.3 Optimized design results (mm)
B AR WG E Al

A 8 10.24

B 8 59

C 5 6.1

D 15 13.9

E 6 4.42

F 6 5.84

G 8 6.42
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Fig.3 Simulation calculation results of surface shape of

the mirror at 0°
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Fig. 4 Simulation calculation results of surface shape of
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Fig. 5 Simulation calculation results of the surface shape

of the mirror with a temperature difference of 10 °C
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