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Processing technology of aspheric silicon lens in IR tracking system

MA Fang, FU Xiu-hua, JIA Zong-he, XIE Ying, TANG Hao-long

(School of Opto-electronic Engineering, Changchun University of Science and Technology , Changchun 130022, China)
Abstract; With the rapid development of military optical instruments, IR optical materials have been
widely used in IR optical elements and semiconductor industry, especially single-crystal silicon. To
meet the precision instruments requirement for the optical system, the surface figure of the optical
components has been increasingly demanded. Aiming at the processing technology requirement of
high-precision silicon lens in the IR tracking system, taking a ®26mm silicon lens as an example, by
repeatedly grinding, repair/polishing, testing analysis, continuous optimization of the process parame-
ters and designing a special fixture, this paper solved the problem of the silicon surface smoothness
and the difficult control of the center deviation, and achieved mass production. After testing, the pre-
cision of the single-crystal silicon aspheric surface figure got 0. 2pum, the surface smoothness achieved
above the grade [[[ and the center deviation was less than 1ym. All the parameters met the require-
ments of the infrared tracking system.
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Fig.1 Machining drawing of a single-crystal silicon component
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Table 1  Table of aspheric equation parameters
A B C D E F
—5.351e-04 1. 664e-07 1.737¢-08 —4.326e-10 3.314e-12 —9.199e-15
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Fig. 2 Chuck map
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Table 2 Feed rate comparison table of glass and silicon

MBS w HEESE HREE
/(mm/rev) /(mm/rev) /(mm/rev)
b 7 0.05 0.010 N
H A 0.01 0. 002 0. 002
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Table 3 Tool spindle and workpiece spindle speeds
HLE / (r/min) $5 B/ (r/min) $il 5%/ (r/min)
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Fig. 3 Final surface figure of component
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Fig. 4 Inspection map of component surface
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