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LI Jun-feng
(Key Laboratory of Optical System Advanced Manufacturing Technology , Changchun Institute of Optics ,
Fine Mechanics and Physics,Chinese Academy of Sciences ,Changchun 130033, China)
* Corresponding author, E-mail ; [[f220@ sohu. com

Abstract; In order to satisfy all-frequency error quality controlling and high-precision test during the process
of the convex asphere, double laps with polar coordinate polishing technique and the measuring poles method
used for the alignment of Hindle test are proposed. Firstly, the double laps with polar coordinate polishing
technique for manufacturing the aspheric mirror and the numerical control machine for processing aspheric sur-
face are presented. Then, the measuring poles method used to control the distances between vertex of the
standard sphere and the vertex and focus of the tested asphere is introduced, and the controlling precision is
analyzed. Finally, for a convex asphere with the aperture of @158 mm, the test results and precision of the
Hindle test are described. The results indicate that the double laps polishing technique can make the low-fre-
quency surface error convergence quickly, and the mid-frequency surface error is restrained at the same time.
The controlling precision of the low-frequency surface error is about A/30(A =633 nm). The limit error using
the measuring poles to control the distance is +0. 065 mm, and the tolerances of the two space parameters are

+0.22 mm and +0.30 mm, respectively. The fast manufacture and all-frequency controlling of the convex
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asphere are realized by the double laps with polar coordinate polishing technique, and the test result of low-

frequency surface error is 0. 022A ( RMS, @ 633 nm) in the Hindle test, which satisfies the specification re-

quirements of the optical design.
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Fig. 1 Asphericity distribution curves
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Fig.2  Configuration of the machine
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Fig.3  Profile errors curves
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Fig.5 Parameters of Hindle test

Wit T N AT A 5 3 L WS S Bk AT
H10 m ARk IS, T LA
I = R
JE+ 1
L = R
JE -1

, (1)

L =L +L-R
L,=R-L

TE N FHINAT J7 3 XA S Bk A 7 4 i i
T4 B ERTAT 0 T00 5 kg R T00 651, 177 TG 2 0 2, 0 3 ¢
BT E T S5 B ER I 0 o OF LA )5 00 T AR BR
TS, aniE 6 Frs . Tk RST 24K
(B, 38 B T B S ECEE SR 0T DU B R — 4
S [a] B CHE B AT 1 REAT 2 f AR B
MRS A DU AT 5 ok il VR AT | DA el Az 1 S

(2)

B RS EGHE TR S B DUAT A TR A S 1A
w7 R,

FRUHERRTE ER
WA
ek
F2  jlAF1 DAF2 ! F1(0)
L

i

Mo MELEH S
Controlling parameters of measuring poles

Fig. 6

method

K7 DATS o
Fig.7 Measuring poles and the lap

3.3 MWHRREN

JO7 DA A o 1] B 2 0] A7 A — 2
TR ZE A RN D'k 5 A DR T A JLAT Rl AN
IS, ST AT £ ) 5 552 o ) [ o 7 26 0
w2, W 8 ik, LL O s AR BRI AL, BRG

bR £
A
g52311] Y
el 1B f FI(D)‘ X
A B C‘ 6 D
K8 JuikiaEiRE
Fig.8  Alignment error of Hindle test
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