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Manufacturing Model Research of Computer Controlled Optical
Surfacing Technology for Off-Axis Aspheric Mirrors
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Abstract Computer controlled optical surfacing (CCOS) technology is a common method to fabricate off-axis
aspheric mirrors, whose diameters are less than 500 mm. CCOS technology is based on Preston hypothesis. It uses a
small lap which travels over the workpiece surface. By accurately controlling the dwell time and other parameters, a
prescribed amount of material can be removed at each point on the surface. Considering the problem in the process of
manufacturing, a best fit sphere is chosen reasonably. A computer controlled model is found, which tool path is along
the contour line of sagittal surface of the off-axis aspheric mirror. The two dimensional convolution operation is
reduced to one dimensional convolution. The constant-linear pressure distribution model is used to analyze the edge
effect. The manufacture process of a $ 124 mm off-axis aspheric mirror has been simulated. The result shows that
under the direction of the model, the root mean square of its surface figure error decreases from 0.018mm to A /60
(A=632.8 nm).
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Fig. 1 Tool path (along contours of sagittal)

MR TR bR R XY Z iy
JX = x,c08 0 — ysin § — acos 0+ bsin 0

Y = x,sin 8+ ycos 8 —asin § — becos 4. (4)

Z =z
Horpr o, g ATE o il BRI ARAR(E a0 8 O, JRAE 20,y
HEAR I AR AR 0 O o, v 5 XOLY ZJE] I 2 A

4 G AL

1125 R0 1) FBUR Y 5 Jin T Hp Ik [ 3 1 X 2
— o WG A B T5 A BN Rk N g o A
5 PR e RN 1k A R R A R e R o
BT AR W A RN AR T S I — AN R
JS2 353 M i FRI BT SR 8 0 A3 o A A R0 Ol R =
IR AR Ry Sy AT 2 R . A TR E T
7 Ui 33 IR FR) 23 93 A5 A B0« R T A BR 5T 23 B K1 X
B L AE AN TR) 57 B I 114 52 319 DL it A7 B 400 A DL 4%
(LI 3)F& W1 I A 5 3 A 30 % — 0 i) [k g 9%
ARARZR)Z o Ai BB i i 2 0 1 IR AE Dy — R ALY
TR S E AR A DRI DA A e A O A
E‘Jﬁjjjﬁﬁﬁ%‘fﬁ»%ﬂ%?‘%*%ﬁﬁfﬁﬁﬂﬁiﬂ%%{

I

2 RIZBETE R T3 o0 A

Fig. 2 Pressure distribution of skin model
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Fig. 3 Pressure distribution of lap
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Fig. 4 Pressure distribution of constant-linear model
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Fig. 5 Asphericity of off-axis aspherics
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Fig. 6 Contours of asphericity

6 4 it

5 A R v A /s L in AR R ) S ST BB A A
e S B ARk I T T4 M5 H B T T
CWEAREH M LER PR L EE., BHAr Lk
$124 mm 25 504 B I AR Ak B, ST S bR
T 152 26 24 O ARAE AT A3 3 A/ 25,



%) W EE. EARRR E RN T AN TR 47
0.040 = 7 B
a
0.035 : 6 |
0.030 T |
£ 0.025 E
£ S 4 ]
& 0.020 S
5 0.015 2 |
0.010 & 2 1
0.005 1 1
0 0 ; Aol
-100  -50 0 50 100 -50 0 50
mm mm

B 7 BRARBEZEN . (2 BIZREON AR A B 5 (b) Kb B 5 300

Fig. 7 One dimensional surface errors. (a) Before edge figuring; (b) after edge figuring
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