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Figure 1 Characteristics of advanced ultra-precision optical manufacturing
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Table 1 Typical specifications of low-OH fused Silica products from major foreign company

SEHEIR EERTAT BAVNRRF) EERFIERAT

=@ Rt (mm) ¢ 600 ¢ 600 @ 1400

FF S <5x10° <5x10° <4x10°®
RZFI X5 (nm/em) <5 <10 <5
#FEEE(ppm) <1 <1 <1
EEZHREE(ppm) <0.1 <0.1 <0.1
SRS (FU(E GPa) 73 71.6 70
ThsRE (H A {E MPa) 52.5 69 67

SEMZRSHER(Mm?/100 cm?) <0.03 <0.03 <0.015
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Present situation, problems and suggestions of advanced optical

ultra-precision manufacturing technology
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ZANG Zhongming® ZENG Peng’ WU Mingtao® LI Kailong® YAN Lisong* CEHN Taixi'
QIAN Yigang’ JIAO Hongfei®
(1 Ji Hua Laboratory (Guangdong Provincial Laboratory of Advanced Manufacturing Science and Technology),
Foshan 528200, China;
2 Institute of Mechanical Manufacturing Technology, China Academy of Engineering Physics, Chengdu 610200, China;
3 School of Physics and Astronomy, Sun Yat-sen University, Zhuhai 519082, China;
4 School of Optics and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China;
5 Zhongtian Technology Co. Ltd., Nantong 226009, China;
6 School of Physics Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract  With the continuous development of key fields such as laser nuclear fusion, space-to-earth observation, deep space
exploration, and extreme ultraviolet lithography, the demand for optical components with high surface shape accuracy and high surface
quality is increasing. Advanced optical ultra-precision manufacturing technology has become the core pillar of the national high-end
manufacturing field. In this paper, the research status of advanced optical ultra-precision manufacturing technology in China is
described with the focus on material preparation technology of optical components, ultra-precision forming, polishing, testing and
surface treatment technology of components. The existing problems and countermeasures in this field in China are analyzed. Finally,
the new stage of advanced optical ultra-precision manufacturing technology is prospected, hoping to lead to some thinking in this field.
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