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Fabrication and testing of an off-axis aspheric surface with

abnormal shape

Wang Xiaokun

(Key Laboratory of Optical System Advanced Manufacturing Technology, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to overcome the difficulty of manufacturing off —axis aspheric surface, the key
technologies of fabricating and testing SiC aspheric mirror especially for off—axis asphere with abnormal
shape were studied. The off —axis SiC aspheric surface was grinded and polished by DMG, FSGJ -2
numerical control machine and IBF, the contour and optical parameters were measured and controlled by
the coordinate measuring machine and laser tracker. Finally, an example for fabricating and measuring a
similar eight—square off—axis aspheric mirror with the aperture of 600 mmx270 mm was given. For the
purpose of testing the aspheric mirror by interferometry, a null lens compensator was specifically designed
and developed. As results, the peak—to—valley (PV) and root mean square (RMS) values of the surface
error are 0.219 and 0.018 (is 632.8 nm), respectively.
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Fig.1 Flow chart of manufacturing aspheric surfaces
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Fig.2 Computer controlled machine(FSGJ-2) for manufacturing

off—axis aspheric surface
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Fig.3 Sketch and picture of off—axis aspheric surface

with abnormal shape
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machine and interferometer

WG R 25 0, X HERR AT T 2 A A R
T, HEENREIEERZE RMS LT 1/20A, e
R IA5 AN A 5 s, e E] HE T — BT LA
f T A ] Faro 3#0' BRI AR X A g 4% TR Bk
THT L AT 2 50O 27 (6] B 25 4l O 55, A
FEMPE 6 Pron, WOt BRES G LA 5 1 75 3% 8
T I B, R e A = A v R s
B IR JE X A R OO PR A AR AT I P
BRI 58 L AR AE ORI BT T b R, AR R
ARAG Tl 28R Bl Al 0 A

5 AF Bk i i 2 RMS B AL T 17200 i, R T & 1
HOO AT TP JE B ARORS i L, 15 B R A
A G A5 R AN 7 s e PV AE R 0.219 A,
RMS {H}y 0.018 A, 3 & T i 2K .

% 43 &
n +0.22041
(a)
wave
-0.25027
PV 0.471 wave
RMS 0.046  wave
(b)

Synthetic fringe map
& 5 K 4l D' iy Al K i i AT 9 R
Fig.5 Phase map and interferogram before super—precision polishing
Laser tracker
Asphere "!J

Compensator !l I

&

Al
=1

. B
/I]]IC]: CT'OmeTel'
2=

6 T M 2 4G DN 2l Il B oA A R A

Fig.6 Setup of testing off—axis asphere by null compensation
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