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Improving the laser damage performance of fused silica by
combining magnetorheological finishing with HF acid etching

WAN Wen'? , DAI Yifan'?*, SHI Feng'?, PENG Xiaogiang'”
(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073, China;
2. Hunan Key Laboratory of Ulira-precision Machining Technology, Changsha 410073, China)

Abstract : In order to improve the laser damage performance of ultraviolet fused silica, a method which combines magneto-rheological finishing
(MRF) with HF acid etching process was proposed to reduce crack and contamination defects in the machining process of traditional processing
method. MRF can effectively remove the crack defects with its unique shear and removal principle in traditional machining process while not
produce new crack defect. HF acid etching process can effectively reduce metal elements contamination. The experimental results show that fused

silica sample using the combined process has a better anti-damage performance. Damage density reduced from 0. 2mm ~2 to 0. 008 mm ~2 under the

laser flux irradiation of 7J/cm? * 3w and from 1mm ~2 to 0. 1mm ~2 at the irradiation of 8J/cm? -« 3.
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Fig.1 Schematic diagram of laser damage test
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Fig.2 Dark field image before and after

magnetorheological finishing
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Tab.1 Contents of metal elements in 3 samples

Samplel Sample2 Sample3
B 11.83 46.84 41.21
Na 6927 1002 1251
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Fig.3 Results of laser damage density test
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