12 6 Vol.12 ,No. 6
2004 12 Optics and Precison Engineering Dec. 2004

1004-924X (2004) 06-0566-04

1 2 2 2
(1. , 510640; 2. , 430074)
@70 mm
, PV (1.23um) (0.361 m) , Ra (0.27
M m) (0. 04p m)

: TGB06 A

Single-point diamond mirror turning of infrared aspheric lens
XIEJin', Geng Anrbing?, XION G Chang-xin?, WU Xinrjian®

(1. College of Mechanical Engineering, South China University of Technology, Guangzhou
510640, China; 2. Huazhong Research Institute of Electro-Optics, Wuhan 430074, China)

Abgtract : According to the ductile-mode machining principle of hard-brittle materia and error compensation
turning method , the ductile-mode turning method of agpheric surface of infrared lensis mainly discussed,
which is concerning arc diamond tool and straight diamond tool , in order to directly obtain mirror cutting
surface. The error compensation turning method isintroduced to eliminate the influence of tool wear , ma
chine librations and thermal distortion, etc. on the surface roughness and form accuracy. An experiment for
a dngle-point diamond turning of germanium lensof @ 70 mm was carried out by the use of error compensa
tion turning method. The result shows that it may improve agpheric form accuracy PV from 1.23 mm to
0.36 mm, and surface roughness R,from 0.27 mm to 0.04 mm.
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Fig.2 Sngle diamond turning of spheric surface
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Fg.4 Tesingof apheric surface
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Tab.1 Experiment conditions
Nanoform 250
2
@70 mm {
r 1.5 mm 06 3025201510 5 0 5 1015 2025 30 33
- 25° R-AXI8/ mm
2000 r/ min (o) T TE i 25 4 B I I i
a 24 m (a)Before error compensation turning
5 mm/ min
c X X2 " . . e
z(x) = > 2+ZAi><x', e P
1+ J1- (K+1) xc° xx i€ T 30-2520-15-10 -5 0 S5 10 15 20'25 30 35
(1) R-AX1S/mm

, ‘c=4.922 713
x10°% K=1.476 979 A,=8.144 790 x 10" °

Ag= - 1.886 900 x 10" * A4 =87.237 380 x

(b) After error compensation turning
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Fig.5 Form accuracy of infrared agpheric lens
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Fig.6 Mirror machined surface of agpheric germanium
! ! lens
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