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Study and Analysis of Bonnet Polished Cambered Surface of Sapphire

FU Zhenfeng, WANG Zhenzhong, HUANG Xuepeng, SHEN Bingyi, LIU Zuhui
(Xiamen University, Xiamen 361005, China)

[ABSTRACT] With the development of national defense military and LED industry, the demand for sapphire substrates
and the complexity of their shapes is increasing. Traditional polishing methods such as chemical mechanical polishing has
the deficiencies of low efficiency and poor cambered-surface processing effect, while bonnet polishing, as one of the rapid
polishing methods, is applicable to a variety of cambered surface polishing. Therefore, the bonnet polishing technology
was applied to sapphire cambered-surface polishing. Firstly, the polishing motion model of sapphire was established on a
robotic platform and the optimum processing parameters were obtained through single-factor test and orthogonal test. Then
the polishing for the whole cambered surface was carried out under the optimum parameters and the effect of polishing time
on the surface quality was investigated. The results show that the surface roughness R, of the cambered surface reduces
from 541.5 nm to 41.2 nm and the workpiece is conformal when the polishing time is 8 min, which verifies the feasibility
of bonnet polishing for sapphire cambered surface.
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Table 1 Factors and levels of single-factor test

£
KF 4 B c
IR/ mm FHIEEH/ (r/min) FE TSI /MPa
1 0.4 500 0.1
2 0.6 750 0.2
3 0.8 1000 0.3

®2 BREZRRAWFITRER

Table 2 Design and results of single-factor test

R T A B C R /nm R/mm
1 1 2 2 335.2 7.9704
2 2 2 2 349.6 6.9284
3 3 2 2 390.8 6.7895
4 2 1 2 211.2 6.5068
5 2 2 2 305.8 7.6365
6 2 3 2 385.3 5.5846
7 3 2 1 230.2 6.8969
8 3 2 2 271.0 5.7725
9 3 2 3 362.4 8.0485
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Table 3 Factors and levels of orthogonal test

%

¥ 4 B @ N
FlEkmm | EHEEE/ (min) | FSUE S/MPa | 200

1 0.4 500 0.1 =
2 0.6 750 0.2 =
3 0.8 1000 0.3 —
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Table 4 Design and results of orthogonal test
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R/nm
151.7
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200.2
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(3*) B 5EV SRR B, — AR S5, 155

R/mm
6.3466
5.9668
6.8739
7.4682
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Table S Analysis of orthogonal test results
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K2
K3
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i
APtz 19}

k3
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600.8
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23.6
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3.93
0.72
0.30

1.00

=5 B
546.5 553.5
648.3 619.5
573.7 595.5
182.2 184.5
216.1 206.5
191.2 198.5
339 22.0
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A,B,C,
1.67 0.20
2.46 2.49
2.87 431
0.55 0.07
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0.40 1.36
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C
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578.2
615.2
191.7
192.7

205.1
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Table 6 Polishing parameters of the whole cambered surface
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Fig.10 Cambered surface roughness R, and curvature radius R
versus polishing time
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