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Study on Elimination of "Imprinting Effect" of Lightweight Reflector
Zhong Xianyun Xu Qinglan Fan Bin
Abstract

(Institute of Optics and Electronics . Chinese Academy of Sciences, Chengdu , Sichuan 610209, China)

With the development of aerospace technology. research of lightweight reflector is focusing on the

OCIS codes

mirrors with a larger radius to thickness ratio and higher lightweighting. However, when the surface accuracy of
mirrors to resist the elastic deformation resulting from the pressure of polishing head. The simulation result shows

lightweight mirrors, such as PV values of below 0.1 A, mirror surface will obviously shows "imprinting effect" like

5l

the wave. The "imprinting effect" derives from the gravity and the pressure of polishing head has become a barrier
for high-precision processing of lightweight reflector. It is mainly researched a new way that fills air into the inside of
much better than that caused by gravity.
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that the immersion charge-method can eliminate the "imprinting effect", and the shape accuracy of mirrors is also
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Fig. 1 Honeycomb lightweight mirror (ULE) polished by CCAL method
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Table 1 Material properties of fused silica

Parameter Value

Density /(g/cm?®) 2.19
Young's modulus /GPa 72

Poisson's ratio 0.17

Coef. of thermal expansion /k™! 0.5X10°°

Coef. of thermal conductivity /[W/(m+ k)] 1.4X10°
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Fig. 3 Restriction schematic of lightweight mirror
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Fig. 6 Finite element simulation of reverse-charge methods. (a) mirror deformation by inner-cavity charge method,

(b) mirror deformation by immersion charge method
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Fig. 7 Design platform of immersion charge method
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Table 2 Mirror deformation of different pressure (inner-cavity charge method)

Imprinting effect

Gravity deformation . 1450 Pa 1500 Pa 1550Pa 1600 Pa 1650 Pa 1700 Pa 1750 Pa
deformation
PV /nm 16 155 127.7 127.6 127.6 127.6 127.6 127.6 127.6
RMS /nm 9.2 87 67 66.1 65.5 64.9 64.3 63.7 63.1
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Table 3 Deformation of different pressure (immersion charge method)

Imprinting effect

Gravity deformation def . 1450 Pa 1500 Pa 1550Pa 1600 Pa 1650 Pa 1700 Pa 1750 Pa
eformation
PV /nm 16 155 22.2 18.5 15.0 12.2 10.7 9.6 10. 2
RMS /nm 9.2 87 12.6 10. 3 7.64 5.25 3.1 2.2 3.6
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