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Dual-lapping process for sapphire crystal

WEN Dong-hui, HONG Tao,ZHANG Ke-hua, LU Cong-da

(Key Laboratory of Mechanical Manu facture and Automation , Ministry of Education ,
Zhejiang University of Technology . Hangzhou, 310032,China)

Abstract: In order to achieve high efficiency and low damaged layers during a sapphire crystal lapping
process,an experimental research on the rougness, lapping uniformity and sub-surface damaged layer
were studied in this paper. The sapphire with (0001) orientation was lapped by 280 mesh boron car-
bide abrasive grits. The effects of lapping time on the material removal rates and surface roughness
were investigated, and the processing remainders by the dual-lapping were determined in accordance
with the surface states of the sapphire. Then micro-surface uniformity of the sapphire was also presen-
ted by using WYKO laser equipment. Finally,a nano-indentation test was carried out to measure the
depth of damaged layer according to the hardness or modulus variances. Experimental results show
that the sapphire crystal can offer the R, in 0. 523 pm,R,<(6.0 pm, the depth of heavy damaged layer
of 460 nm,and the depth of sub-surface damaged layer no more than 1 pm, after it is lapped by the ab-
rasive with 280 mesh boron carbide grits in 120 min.
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Fig. 4 Roughness of commercial sapphire crystal be-

fore back grinding process
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