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Correcting errors in definite area: a new method for controlling
mid-spatial-frequency errors in optical surface

ZHOU Xu-sheng, LI Sheng-yi, DAI Yi-fan, ZHENG Zi-wen., YANG Zhi

(College of Mechatronic Engineering and Automation , National University
of Defense Technology ,Changsha 410073 ,China)

Abstract: A new method for controlling the mid-spatial-frequency errors located in definite area in a
large optical surface, correcting errors in definite area, was brought forward. The basic idea and
workflow were presented. Then,the processing parameters were optimized based on the maximum en-
tropy principle. The optimized rotate speed ratio is —1 or 0, and the eccentricity ratio approaches 0
but not 0. Finally, a comparative experiment was done on a 100 mm K9 glass flat mirror. The ex-
perimental results indicate that the PSD value of 0. 28 mm ' frequency errors decreases from
14.76 nm’ » mm to 3.70 nm® » mm within 1.5 min. The mid-spatial-frequency errors in optical sur-
faces can be controlled effectively by means of correcting errors in definite area. Compared with other
methods, the correcting errors method in definite area has the advantages of determinacy and high-ef-
ficiency in optical machining.

Key words: optical surface; mid-spatial-frequency error; definite area; maximum entropy principle

Y 5 B #3:2007-03-16 5 4&1T H#3 :2007-06-29.
EEWME :EHEAKRFFHELSTIIE (No. 50375155)



11

JENB Y 25 < Sl 2 2 ThT HR A3 22 19 7 o O - DX U8 T vk 1669

1 3 =

THEBLEE B/ TR HAR 58 i 52
i 't 5% RE 05 A R0 B 7 6 7 IR 1 A2 4L . A
25 BR AR 1 I 0k 22 . AR T ./ TR 5 2 7
o2 T BT BN B B S0 I B R 2
PR A DR 22 1 B A B — 2 PR R
(9 FURLRE s — 2 06 3 7 P AN B i 1 At
DRI 2% O T 0 A5 % S A 3R 2 114 3 1 AT A 9 A S
ARAEAF . PO 2 A AR 2R G0 0 L 5 JRE ) [R] I 3
KT IEHERE DTS2 Wi S AR i B AR 2R G 1
e LARSK, WFFE N GLARH AL X — AL 2y 2y
TR R IR 22 A Tk

ANTHINTG AR 22 23 M B A TR 3R
T o {FLE o PP DR 22 AR AN [ XS 5 A BT AT
— R U AE /N T A5 B B ] Y DI O AT SR
b iR AR PR 22 2 HUBOR L AR /N TR B I
TFa 2 A 452 B 6 DX 3PP A0 R 2 5 S AR B .
BE AR R R T A e ot as SR L A% 0
BeiR 2515 AN [a] X I 25 8 A [A] 09 1 00 2 48 A7 7
(o — MWL R I A s RS R Y i D' T HL X
BEASG 2 IO F A T FEAT 35 530 AT LA/ v A R
20 AR PR 22 FEAFAE TR N6
17 25 1T A HE — Jy 8 DX 3R 3 A O ik ORI
ARSCHR T — PR RO R PO R 22 19 5 e
BB IR . EEAN G Tk R SR A B
X R R AR B 1% 2 A A X3 i T S Bk L I
Ja 25 S 0 i E DX B OE i A R AT T
LioaT18

2 AT RBGEXRGEREL

Xf TG e R T Y RO R 22, — BOR 36
B LLNL 5255 % 78 0F i B 5 5 O 8/ ok # o
Bl W 3 K ik % B (Power Spectral Density,
PSD)FRAE fh 26 R HEAT M . 2624 oo ik T
BRZE Y PSD fERHIEHE 26 2 T i J2 B4 1Y, se =z
NG, H PSD RAE il 26 AUAL & — Fl PF 45 b5
ANBE 45 HY R A B 1R 22 TR D6 A2 JT MR R THAFAE 1 HL
AT PRI AN B X 45 2 A1 B 1% 22 1) f 7 M T B
LT S

B 2 DXCBAE TE 3 TE 2 DA B S a ok 1.

HEHREAS AR - B ST T e iR 22 it 47 PSD
AT« 3 AN B 03 L AR R /N A
T B A A 4 030 B 15 2 08 7 HY) DX 3 i I A T R OR
W PR PO B R s 3 I NS L2 8t
FHEIEIN T B2 AR 22 0 L BR[O
JE X IR AE IE 2 R I AR I

RREK
[z st e o 5 e |

__4¢ﬁﬁ%@EmI|

BT e 22 19 i o XS TE 1 AR
Fig. 1 Flow chart of correcting errors in definite ar-

ea

B 5 X SAE TRV P i R D R A, — 2
H /N P A H T 5 w00 15% 22 B A AR DX, 2
TR ERE . BRT R R A SCH Bk i T2
B B T7 15 X R E R B iR 2 e A AR XY
1 J5 1 AT LAZ 5 SRS .

3 HmER R IERG ARG

3.1 SHIEFRKRE

B 2 g A2 DX A R iR 22 I 1 i TR
B T IE A7 AR O35 22 1 X3 AT DA gk
6 RUST AAE BE TR 9 O B AR I X G2 3 . e
JCRIIY L S v B AR [ B R S D' B A
Hefih o B BHE i, G SR AR ORUE ML E AL BT S
5400 (0 FE R AE 55 A S 2 i b P B s
WA X ) B OGN TR REAT X A Ak
B TR AN W b P R 2 ) S BRI Y
e JE BT K A A b B 2 A AR R A
596 B 1 A 8 A5 T 2% BN T X HR A
RZEVEE PR bR X — B AT S MR 21 %
BRIGUEES o oodFR 22 i S DX A IE 7k 1 2 50
TSRS TR 2] R BRI B BT Y . SRk 4% I
D] 2 %ok A R B HR O AR 25 A TR IX IR AT X A &



1670 e KE TR 5515 %
5% o TRl Bp AN 52 i JEC DX, L% Y 27 2 T 1) 3% 440k R e=g/r.
AT RN, [RIAE . 0] DA T35 900 45 S 0 & 40 Al BR B A
DL zwu>—K?”J[ (1— 2+ r2e® + 2srpe(1 —
' A e e

2 A E XU s 2

Fig. 2 Schematic of polishing in definite area
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Fig. 4 Flow chart of simulation process

Polishing entropy
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Wear entropy of polishing tool
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Fig. 6 Distribution of wear entropy of polishing tool

with rotate speed ratio and eccentricity ratio
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Normalized wear of polishing tool
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errors in definite area
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