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Ultra precision machining of Space Telescope IR Camera lens

Sun-Choel Yang®, Geon-Hee Kim*, Hyo-Sik Kim* Hyun-Su Shin*, Kweon-Hee Hong*, Jong-Sin
Yoo*, Dong-Rak Kim*, Soo-Jong Park**, Uk-Won Nam**

ABSTRACT

Machining technique for optical crystals with single point diamond turning tool is reported in this paper. The
main factors influencing the machined surface quality are discovered and regularities of machining process are
drawn. Optical crystals have found more and more important applications in the field of modern optics. Ge is
more brittle material of poor machinability. The traditional machining method is polishing which has many
shortcomings such as low production efficiency, poor ability to be automatically controlled and edge effect of
the workpiece. The purpose of our research is to find the optimum machining conditions for ductile cutting of
Ge and apply the SPDTM technique to the manufacturing of ultra precision optical components of Ge. As a
result, the surface roughness is good when cutting speed is 180m/min, feed rate is 2mm/min, depth of cut is 0.5
m and nose radius of tool is 0.8mm.

Key Words : IR(Infrared), Brittle materials(3dA18), SPDTM(&-A4 tlololr=  Aul), Surface
roughness(3EH 72 7])
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Fig. 1 The system of ultra precision lathe

Fig. 2 Measurement of workpiece

Table 1 Experimental Condition

Item Cutting condition
Work piece Ge
Rake angle (°) -5, -15, -25
Nose radius(m) 0.8, 0.4
Cutting speed (m/min) 140, 160, 180, 200, 220,
240
Feed rate(mm/min) 1,2 4,8, 12
Depth of cut(um) 0.1, 05, 1, 2, 4
Vacumm pressure(in.Hg) -20
Cutting fluid Air+EDM oil
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(a) Aspheric surface
Fig. 11 Result of Machining Ge lens by SPDTM

(b) Plane surface
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