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Chemical-Mechanical Polishing of Phosphate Laser Glass

ZHANG Bao-an, ZHU Jian-gqiang, FAN Quan-tang
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Embarked from the component and structure of phosphate laser glass, its chemical-mechanical polishing
(CMP) mechanism is analyzed. Through experiment, it is demonstrated that the phosphate laser glass has strong
selectivity to polishing solution pH value and has high polishing efficiency under slight acidic or neutral condition.
By adding pH value adjustment additive in the polishing slurry, the acidity of polishing environment is maintained,

as well as the polishing efficiency and polishing quality. An ultra smooth surface of phosphate laser glass with root-
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mean-square (RMS) 0. 6 nm is obtained, through controlling the pH value and density of polishing solution.
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Table 1 Compositions of phosphate laser glasses

used in experiment

Component Composing percentage /%
P,0Os 55~65
AL O; 4~10
R,;O (R=Li, Na, K) 18~30
R;O; (R=Nd, B, La, Sb, Y) 2~3
MO (M=Mg, Zn) 7~15

R2 BEBRAWENK FEMELERES
#h % pH ERIX R
Table 2 Polishing removal rate in different pH value of

slurry for phosphate glass and K9 glass

pH value Phosphate glass K9 glass
of slurry removal rate /(um/h) removal rate /(um/h)
1.5 5.6 2.25
3 5.6 2.9
5 6.2 2.9
6 7.0 2.9
7 6.7 2.9
8 5.6 2.9
9 4.2 2.2
10 2.8 0.95
11 1.7 0.3
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Fig.1 Polishing thickness removal rate versus

pH value of slurry
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Table 3 Change of slurry pH value and removal rate

caused by polishing additive

Polishing time /h 1 2 3
Condition 1 pH 7.0 7.1 7.0
Condition 2 pH 7.3 7.4 7.8

Removal rate in condition 1 /(um/h) 5.2
Removal rate in condition 2 /(um/h) 4.3
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Fig. 3 pH value of slurry changing with time
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