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Research status of abrasive polishing technology for single

crystal sapphire substrate
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Abstract; Combined with the latest research progress of single crystal sapphire substrate abrasive polishing

technology, starting from the process of abrasive removal, a review was conducted of the material removal mod-

el, process characteristics and the influence law of the various factors of free, fixed and semi-fixed abrasive

polishing technology applied to single crystal sapphire substrate polishing. Different abrasive polishing

processes were analyzed from the perspective of material removal rate and surface quality. According to the ap-

plication requirements of single crystal sapphire substrate and the shortcomings of current polishing methods,

the following research direction of ultra-precision polishing technology for sapphire substrate is pointed out.

Keywords : sapphire; abrasive processing; free abrasive polishing; fixed abrasive polishing; semi-fixed abra-

sive polishing
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Fig.1 Mechanism of free abrasive polishing
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Fig.2 Mechanism of fixed abrasive polishing
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Fig.3 “Trap effect” of semi-fixed abrasive polishing tool
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Fig.4 Influences of polishing speed and pressure on sapphire substrate

material removal rate and surface roughness
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Fig.5 Material removal rate of sapphire substrate polished by free abrasive polishing and fixed abrasive

polishing with different process parameters
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