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Grinding 2 m Diameters Aspheric SiC Mirror with Multi-Mode
Optimization Technique

Liu Zhenyu
Key Laboratory of Optical System Advanced Manwfacturing Technology » Changchun Institute of Optics ,

Fine Mechanics and Physics, Chinese Academy of Science . Changchun , Jilin 130033, China

Abstract Use multi-mode optimization technique to improve material remove efficiency and precision. Introduced
principal theory and mathematical model of multi-mode optimization technique. Compared with traditional computer
controlled optical surfacing (CCOS) technique, we introduce the advantage of multi-mode technique. In the last, we
grind a SiC mirror using multi-mode technique. Take SiC mirror with caliber of 2040 mm as an example to introduce
how the multi-mode technique applied in grind large aspheric SiC mirror. After a complete multi-mode process, peak
valley (PV) of the surface converges from 8. 72 um to 4. 91 ymand root mean square (RMS) of the surface converges
from 0. 91 pm to 0. 52 pm, which demonstrates the validity of the multi-mode technique.
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Table 1 Classical CCOS technique dwell time simulation result

Tool /mm 300 200 100 60
Initial RMS /pm 0. 909

Calculated RMS /pm 0. 683 0.669 0. 364 0.174
RMS convergence /% 24.89 26. 40 59. 96 80. 86
Dwell time /min 453.2 1037.7 3817.0 10368. 0

B 25 Bk R BO%E Hh 25 B R K023 D R /NP s RS Sk A0 4G 300 mm K 3k . 200 mm H9 Sk L /N Sk AL A
100 mm e LR 3k 60 mm BRACRERE Sk o XA IR/ N Sk B9 20 45 BEAT 20 43 0 T B I ALKt , 45 SR ANk 2 .
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Table 2 Multi-mode dwell time simulation result

Tool /mm 300+100 300+60 200-+100 200+60
Initial RMS /pm 0.909

Calculated RMS /pm 0.358 0. 345 0.319 0. 310

RMS convergence /% 60.92 62.05 64.91 65.90

Dwell time big /min 180. 6 269.1 204.7 593.1

Dwell time small /min 2292.7 4210.1 4530.7 4070.0
Dwell time total /min 2473.3 4479. 2 4735. 4 4663.1
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Fig. 6 Residual profile of two tools using multi-mode technique
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