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Subsurface damage depth of lithium niobate crystal in lapping
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Abstract: In consideration of the effect of the Subsurface Damage Depth (SSD)of optical material in-
troduced by lapping on the efficiency of polishing process and surface quality of workpieces, this paper
explores laws of the subsurface damages (SSDs) of optical materials in lapping process. An angle pol-
ishing method was employed to measure the SSD of a soft-brittle material Lithium Niobate (LN) crys-
tal. The influences of lapping type, grit size and lapping parameter on the SSD were investigated ex-
perimentally. The results show that lapping method is the most significant factor on the SSD. The
SSD of loose abrasive lapping is about 3—4 times that of fixed abrasive lapping in the same condition.
Circular cracks are filled in the subsurface of loose abrasive lapping workpiece, while herringbone
cracks are mainly distributed over the subsurface of fixed abrasive lapping workpiece. The effects of
grit size are also quit remarkable. With the grit size decreasing from W28 to W14, the damage depths
of loose abrasive lapping and fixed abrasive lapping are decreased to 45% and 30% , respectively. Mo-

reover,reducing applied load is beneficial to subsurface defects. This study affords a guidance for lap-
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ping method selection and lapping process optimization of LN crystals.
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damage depth
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Tab.1 Experimental parameters of lapping
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Tab. 2 Parameters of polishing slope
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Fig.3 SSD micrographs in different corrosion conditions
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Fig.5 Micrographs of defect distribution for subsurface damage
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