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Optimization of Fixed Abrasive Polishing Slurry for LiB3;Os Crystal
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Abstract: It is rather difficult to process LiB;05(LBO) nonlinear optical crystal by ultraprecision machining due to its soft and brittle
properties. The LBO crystal (110) surface was polished by using a fixed abrasive polishing technology. The effects of acidic, neutral
and alkaline slurry pH regulator and pH value on the removal rate of crystal polishing, surface topography and surface roughness of
the material were investigated. The results show that the corrosive effect of the acidic slurry on the LBO crystal surface is dominant,
and the effect of the neutral slurry on the LBO crystal surface is slight, causing the inappropriate polishing of LBO crystal. However,
the abrasive-free alkaline slurry with ethylenediamine and pH value of 11 can be effective for fixed abrasive polishing of LBO crystal
(110) surface, obtaining a high surface quality of the crystal with the surface roughness S, of 1.94 nm and the rather slight surface
damage.
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Table 1 Parameters of fixed abrasive lapping and polishing
Experiment Pressure/kPa Wafer speed/(r-min™") Pad speed/(rmin”") Shurry flowrate/(mL-min™") Shurry
Lapping 276 75 80 50 Without abrasive
Polishing 20.7 95 100 80 Without abrasive
CSPM3000
Mitutoyo MF 20 pm % 20 pm
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Fig.2 Surface topography of LBO crystal after fixed abrasive
polishing with acidic polishing slurry
(b) Microscopic appearance by AFM The LBO crystal (110) surface is polished by using a CeO, fixed
1 LBO abrasive polishing pad, and acidic polishing slurry with a pH of 4
. . is composed of deionized water, surfactant and respectively using
Fig. 1 Surface topography of LBO crystal after fixed abrasive L . . o
. oxalic acid, acetic acid or citric acid as a pH adjusting agent
lapping .
composition.
The LBO crystal (110) surface is lapped by using a W30 diamond
fixed abrasive lapping pad; lapping slurry is deionized water.
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(b) Microscopic topography by AFM

3 LBO
Fig. 3 Surface topography of LBO crystal after fixed abrasive
polishing with neutral slurry
Neutral polishing slurry with pH value of 7 composed of deionized

water and surfactant composition.
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Fig. 6 AFM microscopic topographies of fixed abrasive
polishing of LBO crystal with alkaline slurry with
pH value of 10
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10 pH AFM
Fig. 10 AFM microscopic topographies of fixed abrasive
polishing of LBO crystal with different pH values
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