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Lapping performance on quartz glass of fixed abrasive pad

embedded with multi-grain diamond grits

Zhu Yongwei, Shen Qi, Wang Zikun, Ling Shunzhi, Li Jun, Zuo Dunwen

(Jiangsu Provincial Key Laboratory of Precision and Micro Manufacturing Technology, Nanjing University of Aeronautics and

Astronautics, Nanjing 210016, China)

Abstract: Multi-grain diamond grits were prepared through binding micro diamond particles with binder.
SEM (Scanning Electron Microscope) was adopted to observe their microscopic morphology, and both
multi-grain diamond grits and single diamond grits are made into fixed abrasive pads (FAP). The lapping
performance of FAP embedded with multi-grain diamond particles was compared with that with single
diamond particles. Results show that the average surface roughness lapped with multi-grain diamond FAP
is almost the same as that lapped with single diamond FAP, and the multi-grain diamond FAP shows a
higher and more stable material removal rate. The micro-fracture of multi-grain diamond grit in lapping
process guarantees the realization of self-conditioning of hydrophilic FAP. In addition, the subsurface
damage depth of quartz glass lapped with multi-grain diamond FAP is much smaller, which is only about
1/2 of that with single diamond FAP.
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Tab.1 Process parameters for fine lapping process

of quartz glass

Main disk Work

Lappi Lappi
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process speed rotational . .
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Fig.1 Schematic illustration of angle polishing process
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Fig.2 Scanning of inclined plane profile
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Fig.3 SEM topographies of the multi-grain diamond particle
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Fig.4 Variation trend of material removal rate for different diamond

FAPs
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Fig.5 Change in abrasive morphology in the lapping process
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Fig.6 Profile of the surface of quartz glass after lapped with
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Fig.7 Morphology change of cracks at different etching stage
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