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Research on Detection of Subsurface Damage on Grinding Optical Elements

HU Chen-in' BI Guo' YE Hui' LI Hong—ou’
(1. Department of Mechanical and Electrical Engineering Xiamen University Xiamen 361005 China;
2. College of Mechanical Engineering and Automation Huaqiao University Xiamen 361021 China)
( Received 22 May 2014  accepted 15 August 2014)

Abstract: Based on the etching model which hydrofluoric acid etching has an impact on the subsurface
cracks of the optical elements combined chemical etching step-by-step polishing techniques and
confocal laser scanner a method of detecting sub-surface damage of the optical element was proposed.
Research shows that this detection method is intuitive and effective and the depth of subsurface damage
match with the grinding results predicted by the model.
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Table 1 Sample preparation with varied manufacturing parameters and processing quality
Wheel peripheral Feed rate Depth of cut PV -SR Predicting depth SSD depth
Number 1 .1 -1
speed/m * s /mm * min /pm * pass /pm /pm /pm
1 1500 5 10.6 20.4 19.6
2 1500 5 12.9 26.5 28.4
3 1500 5 13.6 28.3 30.1
4 1500 5 10 14.4 30.7 31.9
5 1500 5 15 15.6 34.2 32.1
6 1500 5 20 16.5 36.8 38.8
7 900 5 5 15.9 34.9 35.6
8 1200 5 5 14.4 30.7 32.4
9 1800 5 5 10.7 20.6 21.6
10 1500 3 5 12.9 26.5 28.6
11 1500 7 5 15.6 34.2 33.4
12 1500 9 5 16.4 36.4 36.7
3.2
1 5%
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Fig.5 Optical element subsurface damage morphology of No. 1 specimen after different etching time
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Fig.6  Optical element subsurface damage morphology of No. 1 specimen with polishing
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Fig.7 Optical element subsurface damage morphology of No.7 specimen with polishing
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Fig. 8 Processing parameters have limited influence on optical element SSD depth ( a) depth of cut impact on the optical element

subsurface damage depth; ( b) wheel peripheral speed impact on the optical element subsurface damage depth;
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( ¢) feed rate impact on the optical element subsurface damage depth
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