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Ion Beam Figuring for Rectangular Off-axis Aspheric Mirrors

LIAO Wen-lin, DAl Yi-fan , ZHOU Lin, WANG Jian-min , YUAN Zheng , XIE Xu- hui
(College of Mechatronics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A simple method of ion beam figuring was successfully employed for processing rectangular off-axis aspheric mirror.

Based on the material removal mechanism, the normal removal characteristic was analyzed. Beam diameter, peak removal rate and

volume removal rate are the three factors to evaluate the robustness of removal function with respect to little disturbance of incidence

angle. According to the results of analyses and experiments, the method of processing rectangular off-axis aspheric mirror by ion beam

figuring was appropriately simplified. To validate the feasibility of this method, an off-axis aspheric ellipsoidal mirror was processed in
our IBF system. With three iterations of 200 minutes, the surface error was reduced from 0.294X RMS to 0.05x RMS and the total

convergence ratio was 10. The experimental results indicate that IBF has inimitable material removal characteristics, can effectively

improve surface precision and realize the rapid processing of ultra-precision rectangular off-axis aspheric mirror.
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Fig.1 The removal function of abrasive jet polishing
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Fig.2  The removal function of IBF

Ton Beam

z2=h (% y)

B3 BT LIS 0 S5l Taem

Fig.3 lons striking a surface of workpiece at

the incidence angle 0

) LBRAORE A8 4, AR E I T2 F R, 3T
FABURE A BE 1A I, A BE A R0t L BR AR T XN
MR 2Z , AN PR AR LA IR 22 1 — I i
1.2 EBREHNAEEERE

B A I Tl R, TR R L BR R R
ARG E T, — SR S KE B 1 IR T 2SR 18
SE HL, U oA R T RS R 25, AR T, KB e Bl 22
ZEIAGHAIIEI . O T I 25 BR R B0 A A
SRR, 2300 LA 2K BR pREORAR G X BRIEER A
PRER BRI AN FE R, X 25 B s BOEAT T S B b
Fo

T2 LAKE A SE A BT G, 43 B LA 0°, 20 ~
1079 A S0 B 1T 247 % w35 i, R ZYGO +
WA RN H S A E , 8 W e 3RS £
B bR R, SR RN 1 FE 4 B, TEAS A
R ZETE 10°7 [ P, 25 BR eRBOR A | DA (E 2R B
IR 2 B 3 25 g AR X 22 AL RSN BT 9% ,
BReRBORAT RAF i/ N BEE R AR, Y AR
FIRE] 20°F0 30°0F , 25 R AR T EAGTI AL,
HZER R o I ATERICARF B R AL
R, 5 I o S SR B b AR BR e i L, w]
AT A HA D7 SRR SE B i T 8% e



£ 102 - EE N UTINE 3 N = 2011 4E
Rl TEANHBNERIYLEER
Tab.1 The experimental results of removal function at different incidence angles (from 0°, 2° to 10°)
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Fig.4  The parameters of removal function vary with various incidence angles
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Fig.5 The coordinate transform of off-axis aspheric mirror
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Fig.6  The coordinate transformation and processing method
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Fig.7 The correcting results of rectangular off-axis ellipsoidal mirror and convergence process
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