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Rapid detection of subsurface damage of
optical materials in lapping process and its influence regularity

WANG Zhuo, WU Yu-lie, DAI Yi-fan, LI Sheng-yi, ZHOU Xu-sheng

(College of Mechatronic Engineering and Automation ,
National University of Defense Technology . Changsha 410073, China)

Abstract: For the purpose of rapid measurement of Subsurface Damage (SSD) in lapping process, a
nondestructive measuring method was developed. A theoretical model of relationship between SSD
depth and Surface Roughness (SR) was established through investigating median and lateral crack
system in brittle surface induced by sharp indenter, and contribution of elastic stress field to the medi-
an crack propagation was also considered in the loading cycle. Then, SSD depth of lapped K9 glass
was measured by Magnetorheological Finishing (MRF) spot technique to verify the validity of the re-
lationship model. Finally, the influences of lapping parameters on SSD depth were investigated experi-
mentally, and an effective lapping procedure was proposed. The results show that the relationship be-
tween SSD depth and SR in optical lapping process is nonlinearity in monotone increasing,i. e. SSD~
SR"?. Moreover, the influence of granularity of abrasive grains on SSD depth is more significant than
that of lapping plate hardness, and the influence of lapping pressure and lapping plate revolution ve-
locity can be neglected. The rapid, accurate and non-destructive measurement of SSD depth in lapping

process can be realized.
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Fig. 1 Schematic diagram of two revolving lapping
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Tab.1 Experimental parameters of SiC
abrasive two revolving lapping
JE 5 JE A A
(kPa) (r/min)

K BRI B RORE

1 Pk W20 16. 2 N 50
2 figi 4 W20 16. 2 N 50
3 i 41t W20 16. 2 AN 30
4 i 421 W20 16. 2 N g 40
5 T 4a W20 13.1 N 50
6 figi 4o W20 16. 2 AN EE 60
7 i 41 W20 20. 3 AN 50
8 figi 4 W20 24. 2 AN 50
9 Bk W7 16. 2 N 50
10 figi 4ot W7 16. 2 AN 50
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tion) in W20 SiC abrasive lapping process

with Al lapping plate
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