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Deformation Suppression Method for High-Speed Polishing of Optical Dome With High Ratio of

Diameter to Thickness
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[ABSTRACT] The high-speed polishing has become an indispensable means of spherical optical manufacture because
of its process consistency and short production time. However, it is difficult to suppress deformation for optical domes
with high ratio of diameter to thickness under high-speed rotation and high pressure. This limits application of high-speed
polishing technology in manufacture of optical domes. In this paper, a modal analysis of high-speed polishing process
for the optical dome with high ratio of diameter to thickness is demonstrated. Furthermore, a topological optimization of
structure of the receipt is proposed and a series of experiments shows that the deformation cause by polishing process can
be suppressed effectively.
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Fig.1 High-speed polishing of optical domes
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Fig.2 Optical domes
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Table 1 Processing parameters

JEAR T8 B/ (°) | #4I/RPM | JESI/MPa
241 10 0.1
W2 ii] 22 26 ~-32 15 0.2
2403 20 0.3
241 10 0.1
BRI 242 35~—42 10 0.3
ZH03 15 0.2
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Fig.3 Deformation of concave surface
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Table 2 Deformation of polishing process

JEAR TEBH T2 RMS, / wave ff‘?ﬁﬁg’?ﬁiﬁf AR % %
SR 0.07 0.016 77.1
LIESi} 2412 0.114 0.014 87.7
BH03 0.082 0.014 82.9
ZH1 0.282 0.03 89.4
I BRI ZH2 0.178 0.046 74.2
ZH3 0.405 0.049 87.9

H: AST F/R %1 astigmatism ) 28 1 ; wave=632.8nm,,
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Fig.4 Deformation of convex surface

Block Lanczos Bk FEHGRNIAARIZ LISMRT 6 BB,
TZE R A 6 FiR.

M HT a5 HnT LA MR 1 BRI 2 By
RIS 4 RS S B2 B S 0T, A W ) i 75 2 B
R EIY , SH0E 5 I R 2Z IR ALK 6 (a)).
AR, TR ETE 1 BT RS R 2 BYBL 5 LS A 6
— A S W AFAE A R IR S (6 (b)) HRRAS AT B
WA, RGEAE EIN AL 7y 2 IER LG, 7 - 4H
NIEAS . RIL, PL Ak e 525 F4) 1 5 Bt 2 12 =5 [ A 48 %
S S =5 i 7 kB W £

3 faiMiit St a5

DM HIGH- SPEED EOLISKING_CONVEX

ES AT IR TTASR 3.1 #hiME
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Table 3 Material properties of modal analysis

L PP /Pa THRA L R /(x 10°kgm )
i3 2 7.13x 10" 0.17 3
Jede e F. 1.07 x 10° 0.4 1.05
SRR e 7.84 x 10° 0.47 0.4
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Fig.6 Modal analysis of polishing process
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Fig.7 Iteration of topological optimization
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Fig.9 Distribution of frequents after optimization
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Fig.10 Experimental results after optimization
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Table 4 Deformation of polishing process after optimization
7 I e S 7=t 7=t T RMSO_RMSA
AR T8 12 RMS,/ wave % AST 12 RMS, / wave QTB&TETS 1%
(0]
2801 0.062 0.055 113
RIEZNTT} 2402 0.033 0.029 12.1
503 0.039 0.025 359
ZH01 0.059 0.056 5.1
R 2412 0.056 0.031 44.6
243 0.048 0.032 333

H: AST F/R%HL(astigmatism ) A8 1 ; wave=632.8nm,,
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